General Description

AUTOMATIC TRANSMISSION

1. General Description
A: SPECIFICATION
1. TORQUE CONVERTER CLUTCH

5. PLANETARY GEAR AND PLATE

Model

Non-turbo | Turbo

Number of front
sun gear teeth

33

Model

Non-turbo | Turbo

Type

Symmetric, 3 element, single stage,
2 phase torque converter

Number of front
pinion teeth

21

Stall torque ratio

2.05—2.35

Number of front
internal gear teeth

75

Nominal diameter

246 mm (9.69 in)

Stall speed
(at sea level)

2,200 — 2,700 rpm | 2,700 — 3,200 rpm

Number of rear
sun gear teeth

42

One-way clutch

Sprague type one-way clutch

Number of rear
pinion teeth

17

Number of rear
internal gear teeth

75

Number of high
clutch drive plates

Number of low
clutch drive plates

2. OIL PUMP

Parachoid constant-displacement

Type
pump

Driving method Driven by engine

Inner rotor 9
Number of teeth

Outer rotor 10

3. TRANSMISSION CONTROL ELEMENT

4-forward, 1-reverse, double-row plan-

Number of reverse
clutch drive plates

Number of drive
plates for the 2-4
brake

Number of drive
plates for low &

(sprague type)

Type etary gears
Multi-plate clutch 3 sets
Multi-plate brake 2 sets
One-way clutch 1 sets

4. TRANSMISSION GEAR RATIO

reverse brake

6. SELECTOR POSITION

P (Park)

Transmission is in neutral, output member
is immovable, engine start is possible.

R (Reverse)

Transmission is in reverse.

Gear ratio N (Neutral) Transmission is in neut_ral and engine
start is possible.
1st 2.785 -
Automatic gear change
2nd 1.545 D (Drive) 1st gear « — 2nd gear « — 3rd gear
3rd 1.000 <« — 4th gear
4th 0.694 Automatic gear change
Rev. 2072 3 (3rd) 1st gear «— — 2nd gear < — 3rd gear
<« 4th gear
2nd gear is locked.
2 (2nd) (Deceleration is possible. 2nd gear

« 3rd gear « 4th gear)

1 (1st)

1st gear is locked.
(Deceleration is possible. 1st gear
<« 2nd gear « 3rd gear « 4th gear)

Control method

Wire cable type
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General Description

AUTOMATIC TRANSMISSION

7. HYDRAULIC CONTROL AND

9. TRANSFER

LUBRICATION
Model Non-turbo | Turbo
Electronic/hydraulic control [4 for- Variable
ward gear changes made by elec- Transfer . torque
Type tronic signals of vehicle speed type Multi-plate transfer (MP-T) distribution
and accelerator opening] (VTD)
Recom- Number of
mended mate- SUBARU ATF HP transfer
Fluid | rials clutch
- 5 6 3
Alternative IDEMITSU: ATF HP drives &
CASTROL: TRANSMAX J driven
Fluid capacty 93—96 0 (9.8—10.1 US qt, plates
8.2—8.41mp qt) CO?:O(; Electronic, hydraulic type
I Forced feed lubrication with oil metho
Lubrication system pump Lubricant | S@me automatic transmission fluid as used in
oil Automatic transmission fluid - the automatic transmission
(see above) Reduction 1.000 (53/53)
gear ratio

8. COOLING AND HARNESS

10.FINAL REDUCTION GEAR

Lubrication oil

2 5.9 7|7 I86

. Liquid-cooler incorporated in
Cooling system radiator Non-turbo Turbo
Inhibitor switch 12 poles Frqnt final reduction gear 4.444 (40/9) 4.111 (37/9)
Transmission harness 20 poles ratio
11.RECOMMENDED GEAR OIL
(1)
(2
(3)
GL-5
4)
-30 26 -15 0 15 25 30
22 -15 5 23 3

—

90 >
85W >
80W [T
75W -90
| | | | | MT-00001

(1) Item

(2) Front differential gear oil

(8) API classification

(4) SAE viscosity No. and
applicable temperature

Front differential oil capacity

11—1.3 0 (1.2—1.4USqt, 1.0— 1.1 Imp qt)
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General Description
AUTOMATIC TRANSMISSION

B: COMPONENT
1. TORQUE CONVERTER CLUTCH AND CASE

AT-00002
(1)  Pitching stopper bracket (9) Input shaft (16) Converter case
(2) O-ring (10) O-ring
(38) Differential oil level gauge (11) Torque converter clutch ASSY Tightening torque:N-m (kgf-m, ft-Ib)
(4) Stay (12) Differential gear oil drain plug T1: 18(1.8, 13.3)
(5) Seal pipe (13) Gasket T2: 41 (4.2, 30.2)
(6) Oil pump shaft (14) Oil seal T3: 44 (4.5, 32.5) (Aluminum gasket)
(7) Clip (15) Clip (Turbo model) 70 (7.2, 51.6) (Copper gasket)
(8) Rubber seal
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General Description
AUTOMATIC TRANSMISSION

. OIL PUMP

AT-03659
(1)  Oil pump rotor (11) Gasket (21) Lock nut
(2)  Oil pump cover (12) O-ring
(8) Sealring (13) Test plug Tightening torque:N-m (kgf-m, fi-Ib)
(4) Thrust needle bearing (14) Stud bolt T1: 7(0.7,5.1)
(5) Drive pinion shaft (15) O-ring T2: 13(1.3, 9.6)
(6) Roller bearing (16) O-ring T3: 18(1.8, 13.3)
(7)  Drive pinion shim (17) Oil seal retainer T4: 25 (2.5, 18.4)
(8) Oil pump housing (18) Oil seal T5: 40 (4.1, 29.5)
(9) Nipple (19) O-ring T6: 42 (4.3, 31)
10) Air breather hose (20) Drive pinion collar T7: 116 (11.8, 85)
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General Description
AUTOMATIC TRANSMISSION

3. TRANSMISSION CASE AND CONTROL DEVICE

AT-04380
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General Description
AUTOMATIC TRANSMISSION

ATF level gauge (19) OQil pan (86) Air breather hose
Oil charge pipe (20) Magnet (837) Transmission case
O-ring (21)  Stud bolt (short) (38) Plate ASSY
Straight pin (22) Stud bolt (long) (39) Washer

Return spring (28) Parking rod (40) O-ring

Shaft (24) Manual plate

Parking pawl (25) Spring pin Tightening torque:N-m (kgf-m, ft-Ib)
Parking support (26) Detention spring T1: 3.4(0.35, 2.6)
Transfer clutch seal (27) Ball T2: 5(0.5, 3.6)
Gasket (28) Spring T3: 6(0.6,4.4)

ATF inlet pipe (29) Gasket T4: 12(1.2,8.7)
Union screw (30) ATF outlet pipe T5: 13 (1.3, 9.6)
O-ring (31)  Union screw T6: 14 (1.4, 10.3)
Test plug (32) OQil seal T7: 18(1.8, 13.3)

QOil filter (33) Range select lever T8: 25 (2.5, 18.4)

Qil filter stud bolt (34) Inhibitor switch ASSY T9: 40 (4.1, 29.5)
Drain plug (ATF) (35) Nipple T10: 45 (4.6, 33.2)

Gasket
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General Description
AUTOMATIC TRANSMISSION

4. CONTROL VALVE AND HARNESS ROUTING

AT-01322
(1) Stay (6) O-ring Tightening torque:N-m (kgf-m, fi-1b)
(2) Transmission harness ASSY (7)  Front vehicle speed sensor T1: 7(0.7,5.1)
(8) O-ring (8) O-ring T2: 8(0.8,5.8)
(4) O-ring (9) Rear vehicle speed sensor
(5) Torque converter turbine speed (10) Control valve body

sensor
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General Description
AUTOMATIC TRANSMISSION

5. HIGH CLUTCH AND REVERSE CLUTCH

AT-00006
(1) High clutch drum (8)  Spring retainer (15) Dish plate
(2) Lipseal (9) Clutch cover (16) Driven plate
(8) D-ring (10) Snapring (17) Drive plate
(4) Reverse clutch piston (11) Driven plate (18) Retaining plate
(5) D-ring (12) Drive plate (19) Snap ring
(6) D-ring (13) Retaining plate (20) Thrust needle bearing
(7) High clutch piston (14) Snapring (21) High clutch hub
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AUTOMATIC TRANSMISSION

General Description

6. PLANETARY GEAR AND 2-4 BRAKE

(24)
*
(23)* (25)
AT-00007

(1)  Thrust needle bearing (10) Washer (19) Snap ring
(2) Front sun gear (11)  Thrust needle bearing (20) 2-4 spring retainer
(8) Thrust needle bearing (12) Rearinternal gear (21) 2-4 brake piston
(4) Snapring (13) Washer (22) D-ring
(5) Front planetary carrier (14) Snapring (23) D-ring
(6) Thrust needle bearing (15) Retaining plate (24) 2-4 brake piston retainer
(7) Rear sun gear (16) Drive plate (25) 2-4 brake seal
(8) Thrust needle bearing (17) Driven plate (26) Leaf spring
(9) Rear planetary carrier (18) Pressure rear plate

4AT-10




General Description
AUTOMATIC TRANSMISSION

7. LOW CLUTCH AND LOW & REVERSE BRAKE

(30)
AT-01278

(1) Snap ring (12) Low clutch drum (23) Return spring
(2) Retaining plate (13) Needle bearing (24) Snapring
(8) Drive plate (14) Snapring (25) Retaining plate
(4) Driven plate (15) One-way clutch (26) Leaf spring
(5) Dish plate (16) Snapring (27) Drive plate
(6) Snapring (17)  Thrust needle bearing (28) Driven plate
(7) Cover (18) Sealring (29) Dish plate
(8) Spring retainer (19) Needle bearing (30) Low & reverse brake piston
(9) D-ring (20) One-way clutch inner race
(10) Low clutch piston (21) Socket bolt Tightening torque:N-m (kgf-m, ft-Ib)
(11) D-ring (22) Spring retainer T: 25(2.5,18.4)
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General Description
AUTOMATIC TRANSMISSION

8. REDUCTION GEAR

MP-T MODEL
(5)
AT-02740

(1) Sealring (6) Snapring (11)  Lock nut
(2) Ball bearing (7) Ball bearing
(3) Reduction drive gear (8) Snap ring Tightening torque:N-m (kgf-m, ft-Ib)
(4) Reduction drive shaft (9) Reduction driven gear T: 100 (10.2, 73.8)
(5) Drive pinion shaft (10) Washer

4AT-12



General Description
AUTOMATIC TRANSMISSION

VTD MODEL

AT-02203
(1) Ball bearing (13) Rear drive shaft (25) Snapring
(2) Reduction drive gear (14) Ball bearing (26) Ball bearing
(3) Washer (15) Multi-plate clutch (LSD) hub (27) Snap ring
(4) Needle bearing (16) Ball bearing (28) Reduction driven gear
(5) Pinion gear (17)  Revolution gear (29) Lock washer
(6) Carrier (18) Driven plate (Thick) (30) Lock nut
(7) Planetary pinion shaft (19) Drive plate (31) Gasket
(8) Snapring (20) Driven plate (Thin) (32) Extension case
(9) Sealring (21) Driven plate (Thick)
(10) Thrust needle bearing (22) Pressure plate Tightening torque:N-m (kgf-m, fi-Ib)
(11)  Intermediate shaft (23) Rear drive shaft shim T: 100(10.2, 73.8)
(12) Thrust washer (24) Drive pinion shaft
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General Description
AUTOMATIC TRANSMISSION

9. DIFFERENTIAL GEAR

AT-00011
(1) Hypoid driven gear (7) Oil seal (13) Differential bevel gear
(2) Pinion shaft (8) O-ring
(8) Differential case (RH) (9) Differential side retainer Tightening torque:N-m (kgf-m, fi-Ib)
(4) Straight pin (10) Lock plate T1: 25(2.5, 18.4)
(5) Differential case (LH) (11) Washer T2: 62 (6.3, 45.7)
(6) Taper roller bearing (12) Differential bevel pinion
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General Description
AUTOMATIC TRANSMISSION

10.TRANSFER AND EXTENSION CASE
MP-T MODEL

AT-00012
(1)  Thrust needle bearing (10) Return spring (19) Oil seal
(2) Needle bearing (11) Transfer clutch piston (20) Dust cover
(3) Snapring (12) Rear drive shaft (21) Test plug
(4) Pressure plate (13) Ball bearing (22) O-ring
(5) Drive plate (14) Sealring (23) Clip (Turbo model)
(6) Driven plate (15) Gasket
(7) Pressure plate (16) Transfer clutch pipe Tightening torque:N-m (kgf-m, ft-Ib)
(8) Snapring (17) Extension case T1: 13(1.3, 9.6)
(9) Transfer clutch piston seal (18) Transmission hanger T2: 25(2.5, 18.4)
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General Description
AUTOMATIC TRANSMISSION

VTD MODEL

AT-04482

(1)  Driven plate (Thick) (11)  O-ring (20) Rear vehicle speed sensor
(2) Drive plate (12) Gasket (21) Clip (Turbo model)
(3) Driven plate (Thin) (13) Multi-plate clutch (LSD) pipe (22) Transmission hanger
(4) Driven plate (Thick) (14) Extension case
(5) Retaining plate (15) O-ring Tightening torque:N-m (kgf-m, ft-Ib)
(6) Snapring (16) Test plug T1: 7(0.7,5.1)
(7)  Spring retainer (17) Oil seal T2: 13(1.3, 9.6)
(8) Plate (18) Dust cover T3: 25(2.5, 18.4)
(9) O-ring (19) O-ring
(10) Multi-plate clutch (LSD) piston

ASSY
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General Description
AUTOMATIC TRANSMISSION

11. TRANSMISSION MOUNTING

=
G

[s ]

AT-03696

(1)  Pitching stopper (3) Transmission rear crossmember Tightening torque:N-m (kgf-m, fi-1b)
(2) Rear cushion rubber (4) Stopper T1: 35 (3.6, 25.8)

T2: 39 (4.0, 28.8)

T3: 50(5.1, 36.9)

T4: 58 (5.9, 42.8)

T5: 70(7.1, 51.6)
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General Description
AUTOMATIC TRANSMISSION

C: CAUTION

* Wear appropriate work clothing, including a cap,
protective goggles and protective shoes when per-
forming any work.

* Remove contamination including dirt and corro-
sion before removal, installation or disassembly.

* Keep the disassembled parts in order and pro-
tect them from dust and dirt.

* Do not place the oil pan with its inner side facing
up until it is installed, to prevent intrusion of foreign
matter into the valve body.

* Before removal, installation or disassembly, be
sure to clarify the failure. Avoid unnecessary re-
moval, installation, disassembly and replacement.

* When disassembling the case and other light al-
loy parts, use a plastic hammer to separate the
case. Do not pry apart with screwdrivers or other
tools.

* Vehicle components are extremely hot after driv-
ing. Be wary of receiving burns from heated parts.

e Use SUBARU genuine gear oil, grease etc. or
equivalent. Do not mix gear oil, grease, etc. with
those of different grades or from other manufactur-
ers.

* Be sure to tighten fasteners including bolts and
nuts to the specified torque.

* Place shop jacks or rigid racks at the specified
points.

* Apply gear oil or ATF onto sliding or revolving
surfaces before installation.

* Replace deformed or damaged snap rings with
new parts.

» Before installing O-rings or oil seals, apply suffi-
cient amount of ATF fluid to avoid damage and de-
formation.

* Be careful not to incorrectly install or fail to install
O-rings, snap rings and other such parts.

» Before securing a part on a vise, place cushion-
ing material such as wood blocks, aluminum plate,
or cloth between the part and the vise.

* Avoid damaging the mating surface of the case.
» Before applying sealant, completely remove the
old sealant.

* When disassembling the AT, be sure to use ny-
lon gloves and paper towels. Do not use cloth
gloves or waste cloth.
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General Description

AUTOMATIC TRANSMISSION

D: PREPARATION TOOL

1. SPECIAL TOOL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498575400 OIL PRESSURE Used for measuring oil pressure.
GAUGE ASSY
ST-498575400
498897200 OIL PRESSURE Used at the oil pump housing when measuring
GAUGE ADAPTER | reverse clutch pressure and line pressure.
ST-498897200
498897700 OIL PRESSURE Used for measuring the transfer clutch pressure.
ADAPTER SET
ST-498897700
498545400 OIL FILTER Used for removing and installing the ATF filter.
WRENCH

A\

N

ST-498545400
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AUTOMATIC TRANSMISSION

General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498277200 STOPPER SET Used for removing and installing the automatic
/< transmission assembly.
<Y
ST-498277200
41099AC000 ENGINE SUPPORT | Used for supporting the engine.
ASSY
ST41099AC000
398527700 PULLER ASSY ¢ Used for removing the extension case roller
bearing.
* Used for removing the extension oil seal.
* Used for removing the front differential side
retainer bearing outer race.
ﬁ » Used for removing the front differential side
retainer oil seal.
\
® =
ST-398527700
498057300 INSTALLER Used for installing the extension oil seal.
ST-498057300
498077000 REMOVER Used for removing the differential taper roller
bearing.
ST-498077000
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AUTOMATIC TRANSMISSION

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499247400 INSTALLER * Used for installing the transfer outer snap ring.
* Used with GUIDE (499257300).
ST-499247400
499257300 SNAP RING * Used for installing the transfer outer snap ring.
OUTER GUIDE * Used with INSTALLER (499247400).
ST-499257300
18630AA010 WRENCH COMPL | ¢ Used for removing and installing the differen-
RETAINER tial side retainer.
* WRENCH ASSY (499787000) can also be
used.
398437700 DRIFT Used for installing the torque converter case oil
seal.
ST-398437700
398487700 INSTALLER Used for installing the front differential taper
roller bearing.
ST-398487700
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AUTOMATIC TRANSMISSION

General Description

ST-498247100

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
398673600 COMPRESSOR Used for removing and installing the clutch
spring.
ST-398673600
498255400 PLATE Used for measuring the backlash of hypoid gear.
ST-498255400
399893600 PLIERS Used for removing and installing the clutch
spring.
ST-399893600
498247001 MAGNET BASE ¢ Used for measuring the gear backlash.
* Used with DIAL GAUGE (498247100).
N ST-498247001
498247100 DIAL GAUGE * Used for measuring the gear backlash.

* Used with MAGNET BASE (498247001).
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ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498517000 REPLACER Used for removing the front roller bearing.
ST-498517000
398623600 SEAT Used for removing the spring of the transfer
clutch piston.
ST-398623600
28399SA000 DRIVE SHAFT Used for removing the axle shaft.
REMOVER
ST28399SA000
28399SA010 OIL SEAL Used for installing the axle shaft.
PROTECTOR
ST28399SA010
499267300 STOPPER PIN Used for installing the inhibitor switch.
ST-499267300
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AUTOMATIC TRANSMISSION

General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499787700 WRENCH Used for removing and installing the drive pinion
lock nut.
ST-499787700
499787500 ADAPTER Used for removing and installing the drive pinion
lock nut.
)
ST-499787500
398643600 GAUGE Used for measuring the total end play, extension
end play and drive pinion height.
ST-398643600
498627100 SEAT Used for holding the low clutch piston retainer
spring when installing snap ring.
ST-498627100
499577000 GAUGE Used for measuring the mating surface of the
transmission to the end face of the reduction
I gear.
ST-499577000
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ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499737000 PULLER Used for removing the reduction driven gear
assembly.
ST-499737000
499737100 PULLER SET Used for removing the reduction drive gear
assembly.
ST-499737100
498077600 REMOVER Used for removing the ball bearing.
ST-498077600
498937110 HOLDER Used for removing and installing the drive pinion
lock nut.
<>
7
ST-498937110
498677100 COMPRESSOR Used for installing the 2-4 brake snap ring.
ST-498677100
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AUTOMATIC TRANSMISSION

General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498437000 HIGH CLUTCH Used for installing the high clutch piston.
PISTON GUIDE
ST-498437000
498437100 LOW CLUTCH Used for installing the low clutch piston.
PISTON GUIDE
ST-498437100
899580100 INSTALLER Used for press-fitting the ball bearing of the
transfer clutch.
ST-899580100
18675AA000 DIFFERENTIAL Used for installing the differential side retainer oil
SIDE OIL SEAL seal.
INSTALLER
ST18675AA000
398497701 SEAT Used for installing the needle bearing.
ST-398497701
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AUTOMATIC TRANSMISSION

ILLUSTRATION

TOOL NUMBER

DESCRIPTION

REMARKS

ST-899524100

899524100

PULLER SET

Used for bolt only.

¢ Used with 499737100 PULLEY SET.
* Used with 499737000 PULLER.

(1) Puller

(2) Cap

ST-398744300

398744300

PISTON GUIDE

* Used for measuring the mating surface of the
transmission to the end face of the multi-plate
clutch.

e For VTD model.

ST1B021XU0

1B021XU0

SUBARU SELECT
MONITOR Il KIT

Used for troubleshooting the electrical system.

2. GENERAL TOOL

TOOL NAME

REMARKS

Depth gauge

Used for measuring the transmission end play.

Thickness gauge

Used for measuring clearance of the clutch, brake and oil pump.

Micrometer Used for measuring thickness of the drive pinion.

Spring scale Used for measuring the starting torque of the drive pinion.

Circuit tester Used for measuring resistance and voltage.

TORX® T70 Used for installing and removing the differential gear oil drain plug.

Push/pull gauge

Used for measuring each piston stroke.
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Automatic Transmission Fluid

AUTOMATIC TRANSMISSION

2. Automatic Transmission
Fluid

A: INSPECTION

NOTE:

The level of ATF varies with fluid temperature. Pay
attention to the ATF temperature when checking
ATF level.

1) Raise the ATF temperature by driving a distance
of 5— 10 km (3 — 6 mile). Otherwise, idle the en-
gine to raise ATF temperature to 70 — 80°C (158
— 176°F) on Subaru Select Monitor. <Ref. to
4AT(diag)-16, READ CURRENT DATA, OPERA-
TION, Subaru Select Monitor.>

2) Park the vehicle on a level surface.

3) After slowly selecting all positions (P, R, N, D, 3,
2, 1), set the select lever in the “P” range. Idle the
engine for 1 or 2 minutes, and measure the ATF
level.

=
OL OF
HOT

L oF

CcoLD

AT-00674

(A) ATF level gauge
(B) Upper level
(C) Lower level

4) Make sure that ATF level is between the upper
level and lower level on the HOT side.

If the ATF level is below the lower level, check for
leaks in the transmission. If there are leaks, it is
necessary to replace the gasket, oil seals, plugs, or
repair other parts.

5) If the ATF level is below the mid level between
upper and lower marks, add the recommended
ATF until the fluid level is above mid level.

CAUTION:

* Be careful not to exceed the upper level.

e Adding ATF up to the upper level when the
transmission is cold will overfill the ATF. Do not
fill beyond the upper level as overfilling can
cause problems.

6) Check the ATF level after raising ATF tempera-
ture to 70 — 80°C (158 — 176°F) by running the
vehicle or by idling the engine again.

B: REPLACEMENT

1) Lift up the vehicle.
2) Remove the drain plug (ATF) to drain ATF com-
pletely.

CAUTION:

After running the engine or after idling for a
long time, the ATF is hot. Be careful not to burn
yourself.

3) Replace the gasket with new part, and then tight-
en the drain plug (ATF).

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

/
AT-01332

(A) Oil pan
(B) Drain plug (ATF)

4) Lower the vehicle.
5) Fill ATF from the oil charger pipe.

Recommended fluid:
SUBARU ATF HP

Substitute fluid:
IDEMITSU: ATF HP
CASTROL: TRANSMAX J

Capacity:
Fill with the same amount of ATF that was
drained from drain plug hole.

Capacity when transmission is overhauled:
93—9.6 ¢ (9.8—10.1US qt,8.2—8.4Imp qt)

6) Bleed the air of control valve.

<Ref. to 4AT-61, Air Bleeding of Control Valve.>

7) Check the level and leaks of ATF.

<Ref. to 4AT-28, INSPECTION, Automatic Trans-

mission Fluid.>

4AT-28



Automatic Transmission Fluid

AUTOMATIC TRANSMISSION

C: CONDITION CHECK

NOTE:

When replacing ATF, check the inside condition of the transmission body by inspecting the drained ATF.

Fluid condition

Trouble and possible cause

Corrective action

Large amount of metallic pieces are
found.

Excessive wear of the internal of the transmission

body.

Replace ATF and check if AT operates
correctly.

Thick and varnish-form fluid.

Burned clutch and etc.

Replace ATF and check AT itself and
vehicle for faulty.

Clouded fluid or bubbles are found in
fluid.

Water mixed in fluid.

Replace ATF and check the water
entering point.

4AT-29




Differential Gear Oil

AUTOMATIC TRANSMISSION

3. Differential Gear Oil
A: INSPECTION

1) Park the vehicle on a level surface.

2) Remove the oil level gauge and wipe it clean.
3) Reinsert the level gauge all the way. Make sure
the level gauge is inserted correctly and in the
proper orientation.

4) Remove the level gauge again and check the
level of differential gear oil. If the differential gear oil
level is below “L” line, add oil to bring the level up to
“F” line.

5) To prevent overfilling the differential gear oil, do
not fill oil above the “F” line.

AT-00017

(A) Upper level
(B) Lower level

B: REPLACEMENT

1) Lift up the vehicle.
2) Remove the differential gear oil drain plug using
TORX® bit T70, and drain the differential gear oil
completely.

CAUTION:

* Immediately after the vehicle has been run-
ning, the differential gear oil is very hot. Be
careful not to burn yourself.

* Be careful not to spill differential gear oil on
the exhaust pipe to prevent it from emitting
smoke or causing a fire. If differential gear oil is
spilled on the exhaust pipe, wipe it off com-
pletely.

3) Replace the gasket with a new part and tlghten
the differential oil drain plug using the TORX® bit
T70.

Tightening torque:
Aluminum gasket
44 N-m (4.5 kgf-m, 32.5 ft-Ib)
Copper gasket
70 N-m (7.2 kgf-m, 51.6 ft-Ib)

/
AT-02204

(A) Oilpan
(B) Differential gear oil drain plug

4) Lower the vehicle.
5) Pour differential gear oil from the level gauge
hole into the differential.

Recommended gear oil:

<Ref. to 4AT-3, SPECIFICATION, General De-
scription.>

Gear oil capacity:

1.1—1.3 ¢ (1.2—1.4US qt, 1.0— 1.1 Imp qt)
6) Check the level of differential gear oil.
<Ref. to 4AT-30, INSPECTION, Differential Gear
Oil.>
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4. Road Test
A: INSPECTION

1. GENERAL PRECAUTION

Road tests should be conducted to properly diag-
nose the condition of automatic transmission.

NOTE:
When performing the test, do not exceed the post-
ed speed limit.

2. D RANGE SHIFT FUNCTION

Check shifting between 1st «— 2nd «— 3rd «—
4th while driving on normal city streets.

3. D RANGE SHIFT SHOCK

Check the shock level when shifting up during nor-
mal driving.

4. KICK-DOWN FUNCTION

Check kick-down for each gear. Check the shock
level during kick-down at the same time.

5. ENGINE BRAKE OPERATION

* Drive in 4th gear of D range [50 — 60 km/h (31 —
37 MPH)], and shift down to D «<—— 3rd range to
check the engine brake in 3rd gear.

* Drive in 3rd gear of 3 range [40 — 50 km/h (25 —
31 MPH)], and shift down from 3rd «— to 2nd
range to check the engine brake in 2nd gear.

* Drive in 2nd gear of 2nd range [20 — 30 km/h (12
— 19 MPH)], and shift down from 2nd «<—— to 1st
range to check the 1st gear engine brake.

6. LOCK-UP FUNCTION

* Check that rpm does not change sharply when
the accelerator pedal is lightly depressed while
driving in “D” range on flat roads at 60 km/h (37
MPH).

* Check slip lock-up with following procedure.
Subaru Select Monitor is required for judgment.
Before starting the check, make sure that no DTC
is displayed using the Subaru Select Monitor. If
there is a DTC, perform the corrective action ac-
cording to the DTC, and perform the check after re-
confirming that there is no DTC.

1) The check is to be performed on a flat and
straight road or on a free roller.

NOTE:

* Slip lock-up will not operate when the vehicle is
lifted up off of its wheels, since there is no surface
resistance.

* Even when checking on the free roller, the driv-
ing resistance will be slightly inadequate. It will be
easier to check if the foot brake is stepped on lightly
while performing the judgment.

2) Connect the Subaru Select Monitor.

3) Check the ATF temperature using the Subaru
Select Monitor.

NOTE:

e Make sure that the ATF temperature is between
50 — 100°C (122 — 212°F).

e [f the temperature is low, warm-up the ATF by
running the vehicle.

4) Start the engine, so that the lock-up duty can be
read on the data display of the Subaru Select Mon-
itor.

5) Drive the vehicle at a constant speed of 35 — 40
km/h (22 — 25 MPH).

6) Read the lock-up duty while vehicle is running.

Specification:

25— 45%
NOTE:
* The reading may be slightly lower on a free roller.
* Slip lock-up control is not operating when the
lock-up duty is less than 5%, or when the lock-up
duty goes down immediately after starting to rise. In
these cases, improper ATF or deterioration of the
ATF may be the cause. Check the amount of ATF
or replace the fluid, then recheck.

7. P RANGE OPERATION

Stop the vehicle on an uphill grade of 5% or more
and shift to the “P” range. Check that the vehicle
does not move when the parking brake is released.
8. NOISE AND VIBRATION

Check for noise and vibration while driving and dur-
ing shifting.

9. CLIMBING CONTROL FUNCTION

* Check that the gear remains in 3rd when going
uphill.

* Check that the gear remains in 3rd when apply-
ing the brakes while going downhill.

10.TRANSFER CLUTCH

Check for tight corner braking phenomenon when
the vehicle is moved forward with the steering fully
turned.

11.0IL LEAKS
After the driving test, inspect for oil leaks.
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5. Stall Test

A: INSPECTION

NOTE:

The stall test is extremely important in diagnosing
the condition of an automatic transmission and en-
gine. It should be conducted to measure the engine
stall speeds in the “R” and “2” ranges.

Purposes of the stall test:

* Operational check of the automatic transmission
clutch

e Operational check of the torque converter clutch
* Engine performance check

1) Check that the throttle valve fully opens.

2) Check that the engine oil level is correct.

3) Check that the coolant level is correct.

4) Check that the ATF level is correct.

5) Check that the differential gear oil level is cor-
rect.

6) Increase the ATF temperature to 70 — 80°C (158
— 176°F) by idling the engine for approximately 30
minutes (with select lever set to “N” or “P”).

7) Place wheel chocks at the front and rear of all
wheels and apply the parking brake.

8) Move the manual linkage to ensure it operates
properly, and shift the select lever to the “2” range.
9) While forcibly depressing the foot brake pedal,
gradually depress the accelerator pedal until the
engine operates at full throttle.

AT-00449

(A) Brake pedal
(B) Accelerator pedal

10) When the engine speed stabilizes, quickly
record the engine speed and release accelerator
pedal.

11) Shift the select lever to “N” range, and cool
down the engine by idling it for more than one
minute.

12) If the stall speed in “2” range is higher than
specifications, low clutch and 2-4 brake maybe slip-
ping. To identify this, conduct the same test as
above in “R” range.

13) Perform the stall tests with the select lever in
“D” range.

NOTE:

* Do not continue the stall test for more than 5 sec-
onds at a time (from closed throttle, fully open throt-
tle to stall speed reading). Failure to follow this
instruction will cause the engine oil and ATF to de-
teriorate and the clutch and brake to be adversely
affected.

¢ Be sure to cool down the engine for at least one
minute after each stall test with the select lever set
in the “P” or “N” range and with the idle speed lower
than 1,200 rpm.

* If the stall speed is higher than the specified
range, attempt to finish the stall test in as short a
time as possible, in order to prevent the automatic
transmission from sustaining damage.

Stall speed (at sea level):
Non-turbo model
2,200 — 2,700 rom
Turbo model
2,700 — 3,200 rpm

Stall speed (at sea level) Range

Cause

Below specified value 2,R

Throttle valve is not fully open.
Engine malfunction
One-way clutch of the torque converter is slipping.

Line pressure too low
Low clutch slipping
One-way clutch malfunctioning

Over specified value R

Line pressure too low
Reverse clutch slipping
Low & reverse brake slipping

Line pressure too low
Low clutch slipping
2-4 brake slipping
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6. Time Lag Test

A: INSPECTION

NOTE:

When the select lever is shifted while the engine is
idling, there will be a certain time elapse or lag be-
fore shock is felt. This is used for checking the con-
dition of the low cluich, reverse clutch, low &
reverse brake and one-way clutch.

* Perform the test at normal operation fluid tem-
perature of 70 — 80°C (158 — 176°F).

* Be sure to allow a one minute interval between
tests.

* Make three measurements and take the average
value.

1) Fully apply the parking brake.

2) Start the engine.

Check the idle speed. (A/C OFF)

3) Shift the select lever from “N” to “D” range.
Using a stop watch, measure the time which takes
from shifting the lever until the shock is felt.

Time lag: Less than 1.2 seconds

If “N” — “D” time lag is longer than specified:

* Line pressure too low

Low clutch worn

One-way clutch not operating properly

D-ring worn

4) In the same manner, measure the time lag of “N”
- “R".

Time lag: Less than 1.5 seconds

If “N” — “R” time lag is longer than specified:

e Line pressure too low

* Reverse clutch worn

* Low & reverse brake worn

e D-ring worn
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7. Line Pressure Test

A: MEASUREMENT

NOTE:

If the clutch or brake shows a signs of slipping or

shift feel is not correct, check the line pressure.

* Excessive shock during up-shift or if shifting

takes place at a higher point than for normal condi-

tions, this may be due to the line pressure being too
high.

» Slippage or inability to operate the vehicle may,

in most cases, be due to insufficient oil pressure for

the operation of clutch, brake or control valve.

1) Line pressure measurement (under no load):
(1) Before measuring line pressure, jack-up all
the wheels.

(2) Maintain the ATF temperature at approx. 70
— 80°C (158 — 176°F) during measurement.
(ATF will reach the temperature above after
idling the engine for approx. 30 minutes with the
select lever in “N” or “P”.)

2) Line pressure measurement (under heavy load):
(1) Before measuring line pressure, apply both
the foot and parking brakes with all wheels
chocked (same as for “stall” test conditions).
(2) Measure the line pressure when the select
lever is in “R” and “2” with engine under stall
conditions.

(3) Measure the line pressure within 5 seconds
after shifting the select lever to each position. (If
the line pressure needs to be measured again,
allow the engine to idle and cool it down for
more than 1 minute.)

(4) Maintain the ATF temperature at approx. 70
— 80°C (158 — 176°F) during measurement.
(ATF will reach the temperature above after
idling the engine for approx. 30 minutes with the
select lever in “N” or “P”.)

3) Temporarily attach the ST to a suitable place in

the driver's compartment, remove the blind plug lo-

cated in front of the toe board and pass the hose of

the ST to the engine compartment.

ST 498575400 OIL PRESSURE GAUGE
ASSY

(A) Pressure gauge hose
(B) Hole in toe board (blank cap hole)
(C) Brake pedal

4) Remove the test plug and install the ST instead.
ST 498897200 OIL PRESSURE GAUGE
ADAPTER

AT-04373

(A) Test plug

5) Connect the ST1 with ST2.

ST1 498897200 OIL PRESSURE GAUGE
ADAPTER

ST2 498575400 OIL PRESSURE GAUGE
ASSY
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6) Adjust the throttle position, and check for chang-

es in duty ratio using the Subaru Select Monitor.

Standard line pressure

Line
Range pressure Throttle posi- Line pressure
position | duty ratio tion (%) kPa (kg/cm?, psi)
(%)
100 1,000 — 1,300
2 25 —35 (Full open) (10.2 —13.3,
P 145 — 189)
100 1,500 — 1,850
R 15—25 (Full open) (15.3—18.9,
P 217 — 268)
0 500 — 800
D 35—43 (5.1 —8.2,
(Fully closed) 73 —116)

7) Remove the ST and attach the test plug.

Tightening torque:

13 N-m (1.3 kgf-m, 9.6 ft-Ib)
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8. Transfer Clutch Pressure
Test

A: INSPECTION

Check the transfer clutch pressure in accordance
with the following procedures, in the same manner
as with line pressure. <Ref. to 4AT-34, Line Pres-
sure Test.>

ST 498897700 OIL PRESSURE ADAPTER
SET

OIL PRESSURE GAUGE

ASSY

ST 498575400

NOTE:

Before setting in FWD mode test, install the spare
fuse on FWD mode switch. (Only models with MP-
T)

AT-00021

(A) Test plug

NOTE:

* If no oil pressure is produced or if it does not
change in AWD mode, the transfer duty solenoid or
the control valve body may be malfunctioning.

* If oil pressure is produced in FWD mode, there is
the same problem as the AWD mode. (Only models

with MP-T)
ON . Standard transfer clutch pressure kPa (kg/cm?,
Range position Duty ratio Throttlei, position psi)
(%) (%) AWD mode FWD mode
1,000 — 1,200
95 Fully opened (100) (10.2—12.2, —
5 145 — 174)
(Hold switch ON) 60 Adjust ON Duty ratio to 60%. (550(1) — ;010 —
73 —102)
5 Fully closed (0) — 0 (0, 0)
NorP 5 Fully closed (0) 0 —
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9. Automatic Transmission
Assembly

A: REMOVAL

1) Set the vehicle on a lift.

2) Open the front hood and support with the hood
stay.

3) Disconnect the ground cable from the battery.
4) Remove the air intake chamber. (Non-turbo
model)

<Ref. to IN(H4S0)-6, REMOVAL, Air Intake Cham-
ber.>

5) Remove the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, REMOVAL, Intercool-
er.>

6) Remove the air intake chamber stay. (Non-turbo
model)

AT-00101

7) Disconnect the following connectors.
(1) Transmission harness connectors

/
2
AT-00089

e
(2) Transmission ground terminal
8) Remove the starter.

<Ref. to SC(H4S0)-6, REMOVAL, Starter.>
9) Remove the pitching stopper.

AT-00023

10) Separate the torque converter clutch assembly
from the drive plate.

CAUTION:
¢ Be careful not to damage the attachment bolt.
¢ Be careful not to drop the removed bolt into
the converter case.
(1) Remove the V-belt covers.
(2) Remove the service hole plug.
(3) Remove the bolts which hold the torque
converter clutch assembly to the drive plate.
(4) Remove all the bolts by gradually rotating
the crank sprocket to the same direction as the
engine rotates.

AT-00102

11) Attach the ST to the converter case.
ST 498277200 STOPPER SET

AT-00804

12) Remove the ATF level gauge.

CAUTION:
Plug the opening to prevent entry of foreign
particles into transmission fluid.

AT-00680

13) Remove the throttle body.

<Ref. to FU(H4S0)-12, REMOVAL, Throttle
Body.>

14) Remove the pitching stopper bracket.
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15) Set the ST.
ST 41099AC000 ENGINE SUPPORT ASSY

WAoo
igezan i
> PN sT
VT T S
AN AT-02167

16) Remove the bolts which hold upper side of
transmission to engine.

o o‘
N

AT-00106

17) Lift up the vehicle.

18) Remove the under cover.

19) Remove the front, center and rear exhaust
pipes and the muffler. (Non-turbo model)

<Ref. to EX(H4S0O)-4, REMOVAL, Front Exhaust
Pipe.> <Ref. to EX(H4S0O)-8, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4S0O)-10, REMOVAL,
Muffler.>

20) Remove the center and rear exhaust pipes and
the muffler. (Turbo model)

<Ref. to EX(H4DOTC)-8, REMOVAL, Center Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-13, REMOV-
AL, Rear Exhaust Pipe.> <Ref. to EX(H4DOTC)-
14, REMOVAL, Muffler.>

21) Remove the drain plug (ATF) to drain ATF.

(A) Oil pan
(B) Drain plug (ATF)

22) Disconnect the ATF cooler hoses from the
pipes of transmission side, and remove the ATF
level gauge guide.

AT-04374

23) Remove the propeller shaft.

<Ref. to DS-13, REMOVAL, Propeller Shaft.>

24) Remove the shift select cable.

<Ref. to CS-25, REMOVAL, Select Cable.>

25) Disconnect the stabilizer link from the trans-
verse link.

AT-00107

26) Remove the bolt securing the ball joint of the
transverse link to the housing.

AT-00115
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27) Pull out the front drive shaft from the transmis-
sion.
(1) Face the letters “AT” on the ST to the trans-
mission side.
ST 28399SA000 DRIVE SHAFT REMOVER

AT-00461

(A) Letters “AT”

(2) Insert the ST between the transmission and
front drive shaft.

NOTE:

Set the protrusion of the ST to the torque converter
clutch housing.

ST 28399SA000 DRIVE SHAFT REMOVER

T=n

AT-00444

(A) Protrusion of the ST
(B) Converter case

(3) Hold the joint portion (AARiI) of the front

drive shaft by hand and extract the housing

from the transmission by pressing it outside.
28) Remove the bolts which secure the housing
cover.

29) Remove the bolts and nuts which hold lower
side of transmission to engine.

AT-00108

30) Place a transmission jack below the transmis-
sion.

NOTE:

Make sure that the support plates of transmission
jack do not touch the oil pan.

31) Remove the transmission rear crossmember
from the vehicle.

/ AT-03697

32) While lowering the transmission jack gradually,
fully retract the engine support, and then tilt the en-
gine rearward.

33) Remove the transmission.

CAUTION:
Remove the transmission and torque converter
as a single unit from engine.

AT-00109

34) Remove the rear cushion rubber from transmis-
sion.
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B: INSTALLATION

1) Replace the differential side oil seal with a new
part. <Ref. to 4AT-46, REPLACEMENT, Differen-
tial Side Retainer Oil Seal.>

2) Install the rear cushion rubber to the transmis-
sion.

Tightening torque:

39 N-m (4.0 kgf-m, 28.8 ft-Ib)
3) Attach the ST to the converter case.
ST 498277200 STOPPER SET

AT-00103

4) Install the transmission onto the engine.
(1) Lift up the transmission gradually using
transmission jack.

AT-00109

(2) Insert the stud bolt on the engine side into
the transmission bolt hole.
(3) While lifting up the transmission jack gradu-
ally, turn the screw of engine support, and then
tilt the engine forward to joint them together.

5) Install the transmission rear crossmember.

Tightening torque:
T1: 35 N-m (3.6 kgf-m, 25.8 ft-Ib)
T2: 70 N-m (7.1 kgf-m, 51.6 ft-Ib)

6) Remove the transmission jack.
7) Tighten the bolts and nuts which hold the lower
side of transmission to the engine.

Tightening torque:
50 N-m (5.1 kgf-m, 36.9 ft-Ib)

AT-00108

8) Tighten the bolt of the housing cover.

9) Lower the lift.

10) Connect the engine and transmission.
(1) Remove the ST from converter case.

NOTE:
When removing the ST, be careful not to drop it into
converter case.
ST 498277200 STOPPER SET
(2) Tighten the bolts which hold the upper side
of the transmission to the engine.

Tightening torque:
50 N-m (5.1 kgf-m, 36.9 ft-Ib)

AT-00106
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11) Install the torque converter clutch assembly to
the drive plate.

CAUTION:
¢ Be careful not to damage the attachment bolt.
¢ Be careful not to drop the attachment bolts
into the converter case.
(1) Tighten the bolts which hold torque convert-
er clutch assembly to the drive plate.
(2) Tighten all the bolts by gradually rotating the
crank sprocket to the same direction as the en-
gine rotates.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

AT-00102

(8) Fit the plug to service hole.
12) Install the starter.
<Ref. to SC(H4S0)-6, INSTALLATION, Starter.>
13) Remove the ST.

AT-02167

14) Install the pitching stopper bracket.

Tightening torque:
41 N-m (4.2 kgf-m, 30.2 ft-Ib)
15) Install the throttle body.
<Ref. to FU(H4S0O)-12, INSTALLATION, Throttle
Body.>

16) Install the pitching stopper.

Tightening torque:
T1: 50 N-m (5.1 kgf-m, 36.9 ft-Ib)
T2: 58 N-m (5 9 kgf-m, 42.8 ft-Ib)

c%

a8

AT 00025
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17) Lift up the vehicle.

18) Replace the circlip of the front drive shaft with a
new part.

19) Apply grease to the oil seal lip.

20) Attach the ST to side retainer.

ST 28399SA010 OIL SEAL PROTECTOR

.
)
/jé/%/ AT-00110

21) Align the spline portion of front drive shaft with
the serration of the differential bevel gear to insert,
and remove the ST.

ST 28399SA010 OIL SEAL PROTECTOR

22) Insert the front drive shaft into transmission se-
curely by pressing the front housing.

;ﬂ/l I:II||> " ﬁ

AT-00111
23) Connect the ball joint to the front housing.
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24) Tighten the attachment bolts.

Tightening torque:
49 N-m (5.0 kgf-m, 36 ft-Ib)

AT-00115
25) Attach the stabilizer link to the transverse link.

Tightening torque:
45 N-m (4.6 kgf-m, 33.2 ft-Ib)

AT-00107

26) Install the shift select cable onto select lever.
<Ref. to CS-26, INSTALLATION, Select Cable.>
27) Connect the ATF cooler hoses to the pipe.

AT-04375

28) Install the oil charge pipe.

29) Install the propeller shaft.

<Ref. to DS-14, INSTALLATION, Propeller Shaft.>
30) Install the rear exhaust pipe and muffler.

* Non-turbo model

<Ref. to EX(H4S0)-8, INSTALLATION, Rear Ex-
haust Pipe.> <Ref. to EX(H4SO)-10, INSTALLA-
TION, Muffler.>

¢ Turbo model

<Ref. to EX(H4DOTC)-13, INSTALLATION, Rear
Exhaust Pipe.> <Ref. to EX(H4DOTC)-14, IN-
STALLATION, Muffler.>

31) Install the front and center exhaust pipe. (Non-
turbo model)

<Ref. to EX(H4S0)-5, INSTALLATION, Front Ex-
haust Pipe.>

32) Install the center exhaust pipe. (Turbo model)
<Ref. to EX(H4DOTC)-9, INSTALLATION, Center
Exhaust Pipe.>

33) Install the under cover.

34) Lower the lift.

35) Install the ATF level gauge.

AT-00693

36) Connect the following connectors.

(1) Transmission harness connectors

(2) Transmission ground terminal
37) Install the air intake chamber stay. (Non-turbo
model)

Tightening torque:

16 N-m (1.6 kgf-m, 11.6 fi-Ib)
38) Install the air intake chamber. (Non-turbo mod-
el)
<Ref. to IN(H4S0O)-6, INSTALLATION, Air Intake
Chamber.>
39) Install the intercooler. (Turbo model)
<Ref. to IN(H4DOTC)-11, INSTALLATION, Inter-
cooler.>
40) Connect the ground cable to the battery.
41) Fill ATF from the oil charger pipe. <Ref. to 4AT-
28, Automatic Transmission Fluid.>
42) Check the ATF level. <Ref. to 4AT-28, Auto-
matic Transmission Fluid.>
43) Lower the vehicle from lift.
44) Check the select lever operation.
<Ref. to 4AT-47, INSPECTION, Inhibitor Switch.>
45) Bleed the air of control valve. <Ref. to 4AT-61,
Air Bleeding of Control Valve.>
46) Execute the learning control promotion.
<Ref. to 4AT(diag)-17, FACILITATION OF LEARN-
ING CONTROL, OPERATION, Subaru Select
Monitor.>
47) Perform the road test.
<Ref. to 4AT-31, Road Test.>
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10.Transmission Mounting
System

A: REMOVAL

1. PITCHING STOPPER

1) Disconnect the ground cable from the battery.
2) Remove the air intake chamber. (Non-turbo
model)

<Ref. to IN(H4S0)-6, REMOVAL, Air Intake Cham-
ber.>

3) Remove the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, REMOVAL, Intercool-
er.>

4) Remove the pitching stopper.

AT-00023

2. TRANSMISSION REAR CROSSMEMBER
AND REAR CUSHION RUBBER

1) Disconnect the ground cable from the battery.
2) Jack-up the vehicle and support it with rigid
racks.

3) Remove the front, center and rear exhaust pipes
and the muffler. (Non-turbo model)

<Ref. to EX(H4S0)-4, REMOVAL, Front Exhaust
Pipe.> <Ref. to EX(H4S0)-8, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4S0O)-10, REMOVAL,
Muffler.>

4) Remove the center and rear exhaust pipes and
the muffler. (Turbo model)

<Ref. to EX(H4DOTC)-8, REMOVAL, Center Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-13, REMOV-
AL, Rear Exhaust Pipe.> <Ref. to EX(H4DOTC)-
14, REMOVAL, Muffler.>

5) Set the transmission jack under transmission.

NOTE:

Make sure that the support plate of transmission
jack does not touch the oil pan.

6) Remove the transmission rear crossmember.

/ AT-03697
7) Remove the rear cushion rubber.
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B: INSTALLATION
1. PITCHING STOPPER
1) Install the pitching stopper.

Tightening torque:
T1: 50 N-m (5.1 kgf-m, 36.9 ft-Ib)
T2: 58 N-m (5.9 kgf-m, 42.8 ft-Ib)
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2) Install the air intake chamber. (Non-turbo model)
<Ref. to IN(H4S0O)-6, INSTALLATION, Air Intake
Chamber.>

3) Install the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, INSTALLATION, Inter-
cooler.>

2. TRANSMISSION REAR CROSSMEMBER
AND REAR CUSHION RUBBER

1) Install the rear cushion rubber.
Tightening torque:

39 N-m (4.0 kgf-m, 28.8 ft-Ib)
2) Install the transmission rear crossmember.
Tightening torque:

T1: 35 N-m (3.6 kgf-m, 25.8 ft-Ib)

T2: 70 N-m (7.1 kgf-m, 51.6 ft-Ib)

3) Remove the transmission jack.

4) Install the front, center and rear exhaust pipes,
and the muffler. (Non-turbo model)

<Ref. to EX(H4S0)-5, INSTALLATION, Front Ex-
haust Pipe.> <Ref. to EX(H4SO)-8, INSTALLA-
TION, Rear Exhaust Pipe.> <Ref. to EX(H4S0)-10,
INSTALLATION, Muffler.>

5) Install the center, rear exhaust pipes and the
muffler. (Turbo model)

<Ref. to EX(H4DOTC)-9, INSTALLATION, Center
Exhaust Pipe.> <Ref. to EX(H4DOTC)-13, IN-
STALLATION, Rear Exhaust Pipe.> <Ref. to
EX(H4DOTC)-14, INSTALLATION, Muffler.>

C: INSPECTION

Perform the following inspection procedures and
repair or replace defective parts.

1. PITCHING STOPPER

Make sure that the pitching stopper is not bent or
damaged. Check that there are no cracks, harden-
ing or damage on rubber parts.

2. TRANSMISSION REAR CROSSMEMBER
AND REAR CUSHION RUBBER
Make sure that the cross member is not bent or

damaged. Check the cushion rubber for cracks,
hardening or damage.
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11.Extension Case Oil Seal

A: INSPECTION

Make sure that the ATF is not leaking from the
transmission and propeller shaft joint. If there is
leakage, replace the oil seal and check the propel-
ler shaft. <Ref. to 4AT-45, REPLACEMENT, Exten-
sion Case Oil Seal.>

B: REPLACEMENT

1) Clean the transmission exterior.
2) Drain the ATF completely.

NOTE:
Tighten the drain plug (ATF) after draining the ATF.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

/
AT-01332

(A) Oil pan
(B) Drain plug (ATF)

3) Remove the rear exhaust pipe and muffler.

* Non-turbo model

<Ref. to EX(H4S0)-8, REMOVAL, Rear Exhaust
Pipe.> <Ref. to EX(H4S0)-10, REMOVAL, Muf-
fler.>

e Turbo model

<Ref. to EX(H4DOTC)-13, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-14, REMOV-
AL, Muffler.>

4) Remove the propeller shaft. <Ref. to DS-13, RE-
MOVAL, Propeller Shaft.>

5) Using the ST, remove the oil seal.

ST 398527700 PULLER ASSY

6) Using the ST, install the oil seal.

ST 498057300 INSTALLER

7) Install the propeller shaft. <Ref. to DS-14, IN-
STALLATION, Propeller Shaft.>

8) Install the rear exhaust pipe and muffler.

* Non-turbo model

<Ref. to EX(H4S0)-8, INSTALLATION, Rear Ex-
haust Pipe.> <Ref. to EX(H4S0O)-10, INSTALLA-
TION, Muffler.>

* Turbo model

<Ref. to EX(H4DOTC)-13, INSTALLATION, Rear
Exhaust Pipe.> <Ref. to EX(H4DOTC)-14, IN-
STALLATION, Muffler.>

9) Pour in ATF. <Ref. to 4AT-28, Automatic Trans-
mission Fluid.>

10) Bleed the air of control valve. <Ref. to 4AT-61,
Air Bleeding of Control Valve.>

11) Check the level and leaks of the ATF. <Ref. to
4AT-28, Automatic Transmission Fluid.>
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12.Differential Side Retainer Oil
Seal

A: INSPECTION

Check for leakage of gear oil from differential side
retainer oil seal part. If there is oil leakage, replace
the oil seal and check the drive shaft.

B: REPLACEMENT

1) Lift up the vehicle.

2) Remove the front exhaust pipe and center ex-
haust pipe.

* Non-turbo model

<Ref. to EX(H4S0)-4, REMOVAL, Front Exhaust
Pipe.>

* Turbo model

<Ref. to EX(H4DOTC)-8, REMOVAL, Center Ex-
haust Pipe.>

3) Remove the differential gear oil drain plug, and
drain the differential gear oil.

AT-02204

(A) Oil pan
(B) Differential gear oil drain plug

4) Replace the gasket with a new part and tighten
the differential gear oil drain plug.

Tightening torque:
Aluminum gasket
44 N-m (4.5 kgf-m, 32.5 ft-Ib)
Copper gasket
70 N-m (7.2 kgf-m, 51.6 ft-Ib)
5) Separate the front drive shaft from the transmis-
sion. <Ref. to DS-30, REMOVAL, Front Drive
Shaft.>
6) Remove the differential side retainer oil seal us-
ing a screw driver wrapped with vinyl tape etc.

7) Using the ST, install the differential side retainer

oil seal by lightly tapping with a hammer.

ST 18675AA000 DIFFERENTIAL SIDE OIL
SEAL INSTALLER

N .
L1 |
D

AT-00029

8) Apply oil to the oil seal lips.

9) Install the front drive shaft using the ST. <Ref. to
DS-31, INSTALLATION, Front Drive Shaft.>

ST 28399SA010 OIL SEAL PROTECTOR

10) Install the front exhaust pipe and the center ex-
haust pipe.

* Non-turbo model

<Ref. to EX(H4S0)-5, INSTALLATION, Front Ex-
haust Pipe.>

¢ Turbo model

<Ref. to EX(H4DOTC)-9, INSTALLATION, Center
Exhaust Pipe.>

11) Lower the vehicle.

12) Pour differential gear oil through the oil level
gauge hole.

Recommended gear oil:
<Ref. to 4AT-3, SPECIFICATION, General De-
scription.>

Gear oil capacity:

1.1—1.3 2 (1.3—1.4US qt, 1.0— 1.1 Imp qt)
13) Check the gear oil level. <Ref. to 4AT-30, IN-
SPECTION, Differential Gear Oil.>
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13.Inhibitor Switch
INSPECTION

When the driving condition or starter motor opera-
tion is improper, first check the shift linkage for im-
proper operation. If the shift linkage is functioning
properly, check the inhibitor switch.

1) Disconnect the inhibitor switch connector.

2) Check continuity in inhibitor switch circuits with
the select lever moved to each position.

NOTE:

* Also check that there is no continuity in ignition
circuit when the select lever is in the “R”, “D”, “3”,
“2” and “1” ranges.

¢ If the inhibitor switch does not operate, check for
poor contact of the connector on transmission side.

Range Pin No.
P 4—3
R 4—2
N 4 —1
Signal sent to TCM D 18
3 4—7
2 4—6
1 4—5
Ignition circuit P/N 12 —11
Back-up light circuit R 10—9

)
9

(2 (2) (1(/0) (g

(A) Inhibitor switch connector

AT-00030

3) Check if there is continuity at equal points when
the select lever is turned 1.5° to the “R” and “D”
ranges from the “N” range.

If there is continuity in only one direction or in other
points, adjust the inhibitor switch. <Ref. to 4AT-47,
ADJUSTMENT, Inhibitor Switch.>

©

= N® O 2 I
]

<>
[T
©

AT-00452

(A) Continuity does not exist.
(B) Continuity exists.
(C) 1.5°

4) Repeat the above checks for the other ranges. If
there are abnormalities, adjust the select cable.
<Ref. to CS-27, ADJUSTMENT, Select Cable.>

B: ADJUSTMENT

1) Shift the select lever to “N” range.

2) Loosen the three inhibitor switch assembly se-
curing bolts.

3) Insert the ST as vertical as possible into the
holes in the inhibitor switch lever and switch body.
ST 499267300 STOPPER PIN

Vi)
V )ﬂ' )%

/ ‘ \
Qf’ Q AT-00032

4) Tighten the three inhibitor switch assembly se-
curing bolts.

Tightening torque:

3.4 N-m (0.35 kgf-m, 2.6 ft-Ib)
5) Repeat the inspections of the inhibitor switch. If
the inhibitor switch is determined to be faulty, re-
place it. <Ref. to 4AT-47, INSPECTION, Inhibitor
Switch.>
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C: REMOVAL

1) Set the vehicle on a lift.

2) Move the select lever to “N”.

3) Remove the air intake chamber. (Non-turbo
model)

<Ref. to IN(H4S0O)-6, REMOVAL, Air Intake Cham-
ber.>

4) Remove the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, REMOVAL, Intercool-
er.>

5) Disconnect the inhibitor switch connector.

AT-00033

(A) Inhibitor switch connector

6) Remove the inhibitor switch connector from the
stay.

7) Lift up the vehicle.

8) Remove the front and center exhaust pipes.

¢ Non-turbo model

<Ref. to EX(H4S0)-4, REMOVAL, Front Exhaust
Pipe.>

e Turbo model

<Ref. to EX(H4DOTC)-8, REMOVAL, Center Ex-
haust Pipe.>

9) Remove the snap pin and washer from the range
select lever.

AT-00034

) Range select lever
) Snap pin

(C) Select cable
) Washer

10) Remove the plate assembly from the transmis-
sion case.

(A) Select cable
(B) Plate ASSY

11) Remove the bolt.

AT-00036

(A) Inhibitor switch ASSY

12) Move the range select lever to the parking po-
sition (left side).

AT-00037

(A) Range select lever
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13) Remove the inhibitor switch assembly from the
transmission.

AT-00038

(A) Inhibitor switch ASSY

14) Disconnect the inhibitor switch harness con-
nector from the inhibitor switch.

D: INSTALLATION

1) Connect the inhibitor switch harness connector
to the inhibitor switch.

2) Install the inhibitor switch assembly to the trans-
mission case.

AT-00038

(A) Inhibitor switch ASSY

3) Move the range select lever to the neutral posi-
tion.

4) Using the ST, tighten the bolts of the inhibitor
switch.

ST 499267300
Tightening torque:
3.4 N-m (0.36 kgf-m, 2.6 ft-Ib)

STOPPER PIN

AT-00039

(A) Inhibitor switch ASSY
(B) Range select lever

5) Install the select cable to the range select lever.
6) Install the plate assembly to the transmission.

Tightening torque:
T: 25 N-m (2.5 kgf-m, 18.4 ft-Ib)

Z

(A) Select cable
(B) Plate ASSY

7) Install the washer and snap pin to the range se-
lect lever.

AT-00034

(A) Range select lever
(B) Snap pin

(C) Select cable

(D) Washer
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8) Install the front and center exhaust pipe.

* Non-turbo model

<Ref. to EX(H4S0)-5, INSTALLATION, Front Ex-
haust Pipe.>

¢ Turbo model

<Ref. to EX(H4DOTC)-9, INSTALLATION, Center
Exhaust Pipe.>

9) Lower the vehicle.

10) Install the inhibitor switch connector to the stay.
11) Connect the inhibitor switch connector.

AT-00033

(A) Inhibitor switch connector

12) Install the air intake chamber. (Non-turbo mod-
el)

<Ref. to IN(H4SO)-6, INSTALLATION, Air Intake
Chamber.>

13) Install the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, INSTALLATION, Inter-
cooler.>

14) Inspect the inhibitor switch. <Ref. to 4AT-47,
INSPECTION, Inhibitor Switch.>
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14.Front Vehicle Speed Sensor
A: REMOVAL

1) Set the vehicle on a lift.

2) Disconnect the ground cable from the battery.
3) Remove the air intake chamber. (Non-turbo
model)

<Ref. to IN(H4S0)-6, REMOVAL, Air Intake Cham-
ber.>

4) Remove the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, REMOVAL, Intercool-
er.>

5) Disconnect the transmission harness connector.

AT-00042

(A) Transmission harness ASSY connector

6) Remove the pitching stopper. <Ref. to 4AT-43,
REMOVAL, Transmission Mounting System.>

7) Remove the transmission harness connector
from stay.

8) Lift up the vehicle.

9) Clean the transmission exterior.

10) Drain the ATF completely.

NOTE:
Tighten the drain plug (ATF) after draining the ATF.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

(A) Oil pan
(B) Drain plug (ATF)

11) Remove the front, center and rear exhaust
pipes and the muffler. (Non-turbo model)

<Ref. to EX(H4S0)-4, REMOVAL, Front Exhaust
Pipe.> <Ref. to EX(H4S0)-8, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4S0O)-10, REMOVAL,
Muffler.>

12) Remove the center and rear exhaust pipes and
the muffler. (Turbo model)

<Ref. to EX(H4DOTC)-8, REMOVAL, Center Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-13, REMOV-
AL, Rear Exhaust Pipe.> <Ref. to EX(H4DOTC)-
14, REMOVAL, Muffler.>

13) Remove the propeller shaft. <Ref. to DS-13,
REMOVAL, Propeller Shaft.>

14) Place the transmission jack under the transmis-
sion.

NOTE:

Make sure that the support plate of transmission
jack does not touch the oil pan.

15) Remove the transmission rear crossmember
bolt.

AT-00043

16) Lower the transmission jack.

NOTE:

Do not separate the transmission jack and trans-
mission.

17) Remove the ATF inlet and outlet pipes.

NOTE:

When removing the outlet pipe, do not lose the ball
and spring used with the retaining screw.

18) Remove the front vehicle speed sensor and
torque converter turbine speed sensor.

AT-00044

(A) Front vehicle speed sensor
(B) Torque converter turbine speed sensor
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19) Disconnect the connector from the rear vehicle
speed sensor.

e —

jlag

(A) Rear vehicle speed sensor

A

AT-01338

20) Remove the oil pan.
21) Disconnect the control valve connector and the
grounding cable.

(A) Transmission ground cable
(B) Control valve connector

22) Remove the transmission harness assembly.

B: INSTALLATION

1) Pass the transmission harness assembly
through the hole in transmission case.

2
51 NG

2) Connect the control valve connector and the
grounding cable.

—

AT-00048

Tightening torque:
8 N-m (0.8 kgf-m, 5.8 ft-Ib)

(A) Transmission ground cable
(B) Control valve connector

3) Apply proper amount of liquid gasket to the en-
tire oil pan mating surface.

Liquid gasket:
THREE BOND 1217B (Part No. K0O877YA020)
or equivalent

C_ D o
]

=

1|

AT-02742
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4) Fill the 3 holes aside from the bolt holes in the
transmission case, with liquid gasket.

Liquid gasket:
THREE BOND 1217B (Part No. K0O877YA020)
or equivalent

5) Install the oil pan by equally tightening the bolts.

Tightening torque:

5 N-m (0.5 kgf-m, 3.7 ft-Ib)
6) Install the front vehicle speed sensor and torque
converter turbine speed sensor.

Tightening torque:
7 N-m (0.7 kgf-m, 5.1 ft-Ib)
7) Connect the connector to the rear vehicle speed
sensor.
8) Install the ATF inlet and outlet pipes.

NOTE:
Use a new copper washer.

Tightening torque:
T1: 25 N-m (2.5 kgf-m, 18.4 ft-Ib)
T2: 40 N-m (4.1 kgf-m, 29.5 ft-Ib)
T3: 45 N-m (4.6 kgf-m, 33.2 ft-Ib)

AT-03072
9) Install the transmission rear crossmember bolt.

Tightening torque:

70 N-m (7.1 kgf-m, 51.6 ft-Ib)
10) Install the propeller shaft. <Ref. to DS-14, IN-
STALLATION, Propeller Shaft.>
11) Install the front, center and rear exhaust pipes,
and the muffler. (Non-turbo model)
<Ref. to EX(H4S0)-5, INSTALLATION, Front Ex-
haust Pipe.> <Ref. to EX(H4SO)-8, INSTALLA-
TION, Rear Exhaust Pipe.> <Ref. to EX(H4S0)-10,
INSTALLATION, Muffler.>

12) Install the center, rear exhaust pipes and the
muffler. (Turbo model)

<Ref. to EX(H4DOTC)-9, INSTALLATION, Center
Exhaust Pipe.> <Ref. to EX(H4DOTC)-13, IN-
STALLATION, Rear Exhaust Pipe.> <Ref. to
EX(H4DOTC)-14, INSTALLATION, Muffler.>

13) Lower the vehicle.

14) Attach the transmission harness connector to
the stay.

15) Install the pitching stopper. <Ref. to 4AT-44,
INSTALLATION, Transmission Mounting System.>
16) Install the air intake chamber. (Non-turbo mod-
el)

<Ref. to IN(H4S0O)-6, INSTALLATION, Air Intake
Chamber.>

17) Install the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, INSTALLATION, Inter-
cooler.>

18) Pour in ATF.

<Ref. to 4AT-28, Automatic Transmission Fluid.>
19) Bleed the air of control valve.

<Ref. to 4AT-61, Air Bleeding of Control Valve.>
20) Check the level and leaks of the ATF.

<Ref. to 4AT-28, Automatic Transmission Fluid.>
21) Execute the learning control promotion.

<Ref. to 4AT(diag)-17, FACILITATION OF LEARN-
ING CONTROL, OPERATION, Subaru Select
Monitor.>
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15.Rear Vehicle Speed Sensor * VTD MODEL
A: REMOVAL

1) Set the vehicle on a lift.

2) Disconnect the ground cable from the battery.
3) Lift up the vehicle.

4) Disconnect the connector from the rear vehicle
speed sensor.

e MP-T MODEL

AT-00117

P —

(A) Rear vehicle speed sensor

B: INSTALLATION

> Install in the reverse order of removal.

W NOTE:
Replace O-ring with a new part.

i AT-01338 . ,
Tightening torque:
(A) Rear vehicle speed sensor 7 N-m (0.7 kgf-m, 5.1 ft-Ib)

* VTD MODEL

AT-00117

(A) Rear vehicle speed sensor

5) Remove the rear vehicle speed sensor.

 MP-T MODEL
==
%_W
-~ | S
T
AN
L - L‘ AT-01341
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16.Torque Converter Turbine
Speed Sensor

A: REMOVAL

When removing the torque converter turbine speed
sensor, refer to “Front Vehicle Speed Sensor”.
<Ref. to 4AT-51, REMOVAL, Front Vehicle Speed
Sensor.>

B: INSTALLATION

When installing the torque converter turbine speed
sensor, refer to “Front Vehicle Speed Sensor”.
<Ref. to 4AT-52, INSTALLATION, Front Vehicle
Speed Sensor.>
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17.Control Valve Strainer
A: REMOVAL

1) Set the vehicle on a lift.

2) Disconnect the ground cable from the battery.
3) Lift up the vehicle.

4) Clean the transmission exterior.

5) Remove the drain plug (ATF) to drain the ATF.

CAUTION:
The ATF will be extremely hot after driving. Be
careful not to receive burns.

AT-03117

6) Perform replacement with a new gasket, and
tighten the drain plug (ATF).

Tightening torque:

25 N-m (2.5 kgf-m, 18.4 ft-Ib)
7) Remove the oil pan.
CAUTION:

Be careful not to allow foreign matter such as
dust or dirt to enter the oil pan.

AT-03118

8) Remove the magnet.

9) Clean the magnet.

10) Completely remove the remaining liquid gasket
on the transmission case and oil pan.

11) Remove the control valve strainer tightening
bolt, and remove control valve strainer from the
control valve body.

AT-04597

B: INSTALLATION

1) Check the control valve body for dust and other
foreign matter.
2) Mount new control valve strainer to the control
valve body.
(1) Apply ATF to the entire perimeter of the O-
ring on the control valve strainer.

CAUTION:
Protect the O-ring from dust and dirt while ap-
plying ATF.
(2) Install the control valve strainer to the con-
trol valve body from the O-ring side.

CAUTION:
If the control valve strainer is pushed in at an
angle, the O-ring may be damaged. Be sure to
push in the control valve strainer straight to in-
stall.

(3) Tighten the three bolts.

Tightening torque:
10 N-m (1.0 kgf-m, 7.4 ft-Ib)

AT-04597
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3) Attach the magnet at the specified position of the
oil pan.

AT-02743

\O<\A

4) Apply proper amount of liquid gasket to the en-
tire oil pan mating surface.

Liquid gasket:
THREE BOND 1217B (Part No. K0O877YA020)
or equivalent

AT-02742

5) Fill the three holes aside from the bolt holes in
the transmission case, with liquid gasket.

Liquid gasket:
THREE BOND 1217B (Part No. K0877YA020)
or equivalent

.

o

AT-01339
6) Install the oil pan by equally tightening the bolts.

Tightening torque:
5 N-m (0.5 kgf-m, 3.7 ft-Ib)

7) Fill ATF from the oil charge pipe.

Recommended fluid:
<Ref. to 4AT-3, HYDRAULIC CONTROL AND
LUBRICATION, SPECIFICATION, General De-
scription.>

Capacity:

Fill with the same amount of ATF as drained.
8) Bleed the air of control valve. <Ref. to 4AT-61,
Air Bleeding of Control Valve.>
9) Check the ATF level. <Ref. to 4AT-28, Automat-
ic Transmission Fluid.>

C: INSPECTION

Check the control valve strainer for holes, damages
or adhesion of dust and other foreign particles.
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18.Control Valve Body
A: REMOVAL

1) Set the vehicle on a lift.

2) Disconnect the ground cable from the battery.
3) Lift up the vehicle.

4) Clean the transmission exterior.

5) Remove the drain plug (ATF) and gasket to drain
ATF.

CAUTION:

Immediately after the vehicle has been running,
the ATF is very hot. Be careful not to burn your-
self.

AT-02928

6) Replace the gasket with new part, and then tight-
en the drain plug (ATF).

Tightening torque:

25 N-m (2.5 kgf-m, 18.4 ft-Ib)
7) Remove the oil pan.
CAUTION:

Be careful not to allow foreign matter such as
dust or dirt to enter the oil pan.

AT-02929

-

02743

9) Clean the magnet.

10) Completely remove the remaining liquid gasket
on the transmission case and oil pan.

11) Remove the control valve connector.

12)

AT-00059

13) Remove the control valve body.

NOTE:
The control valve body is replaced as an assembly
only, because it is a non-disassembly part.
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B: INSTALLATION

1) Check the control valve body for dust and other
foreign matter.

2) Temporarily install the control valve body and
ground cable to the transmission, then install the oil
cooler pipe.

Tightening torque:
8 N-m (0.8 kgf-m, 5.8 ft-Ib)

AT-00059

3) Tighten the bolts equally.

Tightening torque:
8 N-m (0.8 kgf-m, 5.8 ft-Ib)

AT-01718

(A) Transmission ground
Bolt length mm (in)

(1) 35(1.38)

(2) 30(1.18)

4) Connect the control valve connector.

5) Attach the magnet at the specified position of the
oil pan.

AT-02743

6) Apply proper amount of liquid gasket to the en-
tire oil pan mating surface.

Liquid gasket:
THREE BOND 1217B (Part No. K0O877YA020)
or equivalent

AT-02742

7) Fill the 3 holes aside from the bolt holes in the
transmission case, with liquid gasket.

Liquid gasket:
THREE BOND 1217B (Part No. K0877YA020)
or equivalent

AT-01339
8) Install the oil pan by equally tightening the bolts.

Tightening torque:
5 N-m (0.5 kgf-m, 3.7 ft-Ib)
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9) Fill ATF from the oil charge pipe.

Recommended fluid:
SUBARU ATF HP

Substitute fluid:
IDEMITSU: ATF HP
CASTROL: TRANSMAX J

Capacity:
Fill with the same amount of fluid that was
drained from the drain plug hole.
10) Bleed out air from the control valve body. <Ref.
to 4AT-61, Air Bleeding of Control Valve.>
11) Check the ATF level. <Ref. to 4AT-28, Auto-
matic Transmission Fluid.>
12) Execute the learning control promotion. <Ref.
to 4AT(diag)-17, FACILITATION OF LEARNING
CONTROL, OPERATION, Subaru Select Moni-
tor.>

C: INSPECTION

Make sure there are no holes, bending damage or
other foreign materials on each parts.
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19.Air Bleeding of Control Valve
A: GENERAL DESCRIPTION

* When ATF is drained from the automatic trans-
mission, make sure to bleed air from the control
valve after filling with the specified amount of ATF.
* Perform the procedures according to the mes-
sage displayed on the Subaru Select Monitor.

B: PROCEDURE

1. PREPARATION FOR AIR BLEEDING

1) Cool down until the ATF temperature displayed
on the Subaru Select Monitor reaches to 60°C
(140° F) or lower.

2) Shift the select lever to “P” range.

3) Fully apply the parking brake.

4) Lift up the vehicle.

CAUTION:

Be sure to keep the lowest edge of the tires 30
cm or more off the ground because the vehicle
vibrates during the work.

5) Connect the Subaru Select Monitor to the data
link connector.

6) Turn the ignition switch to ON.

7) Turn OFF all switches, which produce an electri-
cal load, including headlight, air conditioner, seat
heater, rear defogger, etc.

2. AIR BLEEDING

CAUTION:

Do not turn the power of the Subaru Select
Monitor to OFF or disconnect the data link con-
nector during the operation.

1) Select {Learning and inspection mode related to
AT} on the «Transmission Diagnosis» display
screen of Subaru Select Monitor.

2) Select {AT air bleeding mode} on the «Learning
and inspection mode related to AT» display screen
of Subaru Select Monitor.

3) Perform the procedures according to the mes-
sage displayed on the Subaru Select Monitor.

NOTE:

During air bleeding in progress, AT OIL TEMP light
in the combination meter starts flashing at a cycle
of 2 Hz and air bleeding starts. The following mes-
sage is displayed on the screen when the indicator
light turns off.
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4) When “AT air bleeding normally ended.” is dis-
played, air bleeding is completed.

NOTE:

* |f communication error occurs during air bleed-
ing, retry AT air bleeding from the beginning.

* If “Execute AT learning again after fixing troubles
of the vehicle” is displayed during air bleeding, se-
lect [OK] to display the “List of Diagnostics Trouble
Code”. Retry AT air bleeding from the beginning af-
ter repairing the DTC detecting portion.

e If “AT air bleeding ended abnormally.” is dis-
played, retry AT air bleeding from the beginning.

Message

Primary cause of abnormal end

“AT air bleeding ended abnormally.”

¢ Fault is detected during AT air bleeding.

* The accelerator pedal is depressed during AT air bleeding.

* Operation which is not directed is performed during AT air
bleeding.

* The brake pedal is not depressed fully.

* The parking brake is not applied fully.

» Abnormal idle rise occurs. Other similar causes are probable.

» For details concerning the operation procedure, refer to the “PC application help for Subaru Select Moni-

J)

tor”.
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20.ATF Filter

A: REMOVAL

NOTE:

The ATF filter is maintenance free.

1) Lift up the vehicle.

2) Using the ST, remove the ATF filter.

ST 498545400 OIL FILTER WRENCH

AT-00091

(A) ATF filter

B: INSTALLATION

1) Apply a thin coat of ATF to the oil seal part of
new ATF filter.

2) Install the ATF filter. Turn it by hand, being care-
ful not to damage oil seal.

3) Tighten the ATF filter using ST.

Calculate the ATF filter tightening torque using fol-
lowing formula.

T2 =L2/(L1 + L2) x T1

T1: 14 N-m (1.4 kgf-m, 10.1 ft-Ib)

[Required torque setting]

T2: Tightening torque

L1: ST length 78 mm (3.07 in)

L2: Torque wrench length

Example:
Torque wrench length Tightening torque
mm (in) N-m (kgf-m, ft-Ib)
100 (3.94) 7.7 (0.79, 5.7)
150 (5.91) 9.0 (0.92,6.7)
200 (7.87) 9.8(1.0,7.2)
NOTE:

Align the ST with the torque wrench while tighten-
ing the ATF filter.

ST 498545400 OIL FILTER WRENCH

4) Fill ATF.

5) Inspect the level of ATF. <Ref. to 4AT-28, Auto-
matic Transmission Fluid.>

C: INSPECTION

* Replace the part if any damage is found in the in-
spection.

e Check for rust, holes, ATF leaks or other dam-
age.
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21.Transmission Control Module B: INSTALLATION
(TCM) 1) Install the TCM.

A: REMOVAL Tightening torque:

. 7.5 N-m (0.76 kgf-m, 5.5 ft-Ib)
1) Disconnect the ground cable from the battery. 2) Connect the connector to TCM.
2) Remove the lower cover and then disconnect
the connector.
3) Remove the knee bolster.

AT-03374

(A) Transmission control module (TCM)

CS-00097
4) Disconnect the connector from TCM.

3) Install in the reverse order of removal.

4) Execute the learning control promotion. <Ref. to
4AT(diag)-17, FACILITATION OF LEARNING
CONTROL, OPERATION, Subaru Select Moni-
tor.>

AT-03374

(A) Transmission control module (TCM)

5) Remove the TCM.
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ATF Cooler Pipe and Hose
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22.ATF Cooler Pipe and Hose
A: REMOVAL

1) Set the vehicle on a lift.

2) Remove the battery and washer tank.

3) Lift up the vehicle.

4) Remove the under cover.

5) Disconnect the ATF cooler hose from the radia-
tor. (Turbo model) <Ref. to CO(H4S0)-26, TURBO
MODEL, REMOVAL, Radiator.>

6) Disconnect the ATF cooler hose from the radia-
tor. (Non-turbo model)

NOTE:

¢ Do not use a screwdriver or other pointed tools.
e [f it is hard to remove the hose, wrap the hose
with cloth to prevent from damaging it, and while
turning with pliers, pull straight out by hand.

AT-04379
7) Disconnect the ATF cooler hoses from the pipes.

NOTE:

* Do not use a screwdriver or other pointed tools.
e [f it is hard to remove the hose, wrap the hose
with cloth to prevent from damaging it, and while
turning with pliers, pull straight out by hand.

AT-04375

8) Disconnect the ATF cooler pipe from frame.

=

O3
] ] 8

AT-00456
9) Remove the ATF inlet and outlet pipes.

NOTE:
When separating the outlet pipe, be careful not to
lose the ball and spring used with the retaining
screw.

(A) ATF inlet pipe
(B) ATF outlet pipe
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ATF Cooler Pipe and Hose
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B: INSTALLATION

1) Install the ATF inlet and outlet pipes with the new
washer.

Tightening torque:
T1: 25 N-m (2.5 kgf-m, 18.4 ft-Ib)
T2: 40 N-m (4.1 kgf-m, 29.5 ft-Ib)
T3: 45 N-m (4.6 kgf-m, 33.2 ft-Ib)

AT-03072

2) Install the ATF cooler pipe to frame.

AT-00456

3) Connect the ATF cooler hose to the pipe on the
transmission side.

NOTE:
¢ |nstall so that the hose is not folded over, exces-
sively bent or twisted.

¢ Insert the hose to the specified position.

AT-04375

4) Connect the ATF cooler hose to the pipe on the
radiator side. (Non-turbo model)

NOTE:

* Install so that the hose is not folded over, exces-
sively bent or twisted.

¢ Insert the hose to the specified position.

AT-04379

5) Connect the ATF cooler hose to the pipe on the
radiator side. (Turbo model) <Ref. to CO(H4S0)-
29, TURBO MODEL, INSTALLATION, Radiator.>
6) Install the under cover.

7) Install the battery and washer tank.

8) Fill ATF. <Ref. to 4AT-28, Automatic Transmis-
sion Fluid.>

NOTE:
Make sure there are no ATF leaks in joints between
the transmission, radiator, pipes, and hoses.

C: INSPECTION

Repair or replace any faulty hoses, pipes, clamps,
and washers found in the inspection below.

1) Check for ATF leaks in joints between the trans-
mission, radiator, pipes, and hoses.

2) Check the clamp for deformation.

3) Lightly bend the hose and check for cracks in the
surface and other damage.

4) Pinch the hose with your fingers and check for
poor elasticity. Also check for poor elasticity in the
parts where the clamp was installed by pressing
with your fingernail.

5) Check for peeling, cracks, and deformation at
the tip of the hose.
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Air Breather Hose
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23.Air Breather Hose
A: REMOVAL

1) Remove the air intake chamber. (Non-turbo
model)

<Ref. to IN(H4S0)-6, REMOVAL, Air Intake Cham-
ber.>

2) Remove the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, REMOVAL, Intercool-
er.>

3) Disconnect the air breather hose.

¢ Non-turbo model

AT-00099

(A) Air breather hose (Transmission case)
(B) Air breather hose (Oil pump housing)

e Turbo model

AT-00098

(A) Air breather hose (Transmission case)
(B) Air breather hose (Oil pump housing)

B: INSTALLATION

1) Install the air breather hose.
¢ Non-turbo model

AT-00099

(A) Air breather hose (Transmission case)
(B) Air breather hose (Oil pump housing)

e Turbo model

AT-00098

(A) Air breather hose (Transmission case)
(B) Air breather hose (Oil pump housing)

2) Install the air intake chamber. (Non-turbo model)
<Ref. to IN(H4S0O)-6, INSTALLATION, Air Intake
Chamber.>

3) Install the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, INSTALLATION, Inter-
cooler.>

C: INSPECTION

Make sure the hose is not cracked or clogged.
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Oil Charge Pipe
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24.0il Charge Pipe C: INSPECTION
. Make sure the oil charge pipe is not deformed or
A: REMOVAL damaged.
1) Remove the air intake chamber. (Non-turbo
model)
<Ref. to IN(H4S0)-6, REMOVAL, Air Intake Cham-
ber.>

2) Remove the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, REMOVAL, Intercool-
er.>

3) Remove the oil charge pipe, then remove the O-
ring from the flange side.

WA

2
— Q%

/ (B) < )\
il %

(A) ATF level gauge
(B) Oil charge pipe

B: INSTALLATION

1) Install the oil charger pipe with a new O-ring.

NOTE:
Use a new bolt.

Tightening torque:
38 N-m (3.9 kgf-m, 28.0 ft-Ib)

(A) ATF level gauge
(B) Oil charge pipe

2) Install the air intake chamber. (Non-turbo model)
<Ref. to IN(H4S0O)-6, INSTALLATION, Air Intake
Chamber.>

3) Install the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, INSTALLATION, Inter-
cooler.>
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Torque Converter Clutch Assembly
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25.Torque Converter Clutch
Assembly

A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Pull out the torque converter assembly and oil
pump shaft horizontally.

NOTE:
Do not scratch the inner surface of the bushing in
oil pump shaft.

AT-00113

3) Remove the input shaft.

NOTE:
When the torque converter clutch assembly is re-
moved, the input shaft will also come off.

WIZN
§ (i% i

AT-00114

4) Remove the clip from torque converter clutch as-
sembly.

B: INSTALLATION

1) Install the clip to the converter case.

2) Install the oil pump shaft to the torque converter
clutch assembly, and then make sure the clip is se-
cured on the groove.

3) Insert the input shaft while rotating it lightly by
hand, and then check the amount of protrusion.

Normal protrusion A:
50 — 55 mm (1.97 — 2.17 in)

AT-00291

4) Hold the torque converter clutch assembly by
hand and carefully install it to the converter case.
Be careful not to damage the bushing. Do not allow
the oil pump shaft bushing to touch the stator shaft
part of the oil pump cover inappropriately.

5) Turn the oil pump shaft lightly by hand to engage
the spline securely, and then check the converter
case and torque converter clutch assembly dimen-
sion A.

Dimension A:
2.7—2.9mm (0.106 — 0.114 in)

A —>{e

Kg AT-04448

6) Install the transmission assembly to the vehicle.
<Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: INSPECTION

Make sure the ring gear and protrusion of the
torque converter clutch end are not deformed or
damaged.
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26.Extension Case 2) Install a new gasket.
3) Install the extension case to transmission case.

A: REMOVAL 4) Tighten bolts to secure the extension case.
1) Remove the transmission assembly. Tightening torque:
<Ref. to 4AT-37, REMOVAL, Automatic Transmis- 25 N-m (2.5 kgf-m, 18.4 ft-Ib)
sion Assembly.>
2) Remove the rear vehicle speed sensor.
* MP-T MODEL

. (A)

AT-00118

W 5) Install the rear vehicle speed sensor.

i AT-01338 Tightening torque:
7 N-m (0.7 kgf-m, 5.1 ft-Ib)
(A) Rear vehicle speed sensor e MP-T MODEL

* VTD MODEL

=l

AT-00117 (A) Rear vehicle speed sensor

AT-01338

(A) Rear vehicle speed sensor e VTD MODEL

3) Separate the transmission case and extension
case section.

AT-00117

(A) Rear vehicle speed sensor

AT-00118

6) Install the transmission assembly. <Ref. to 4AT-40,
B: INSTALLATION INSTALLATION, Automatic Transmission Assembly.>

1) Apply vaseline to the selected thrust needle bearing,
and install to the reduction drive gear end surface. <Ref.
to 4AT-78, ADJUSTMENT, Transfer Clutch.>

NOTE:
Install the thrust needle bearing in the correct direction.
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C: DISASSEMBLY

1. MP-T MODEL

1) Take out the transfer clutch assembly by lightly
tapping the end of rear drive shaft with a plastic
hammer.

NOTE:
Be careful not to damage the oil seal of the exten-
sion.

AT-00119

(A) Transfer clutch ASSY
(B) Extension case

2) Remove the transfer clutch pipe while being
careful not to deform the pipe.

AT-00120

(A) Extension case
(B) Transfer clutch pipe

3) Remove the dust cover from extension case.
4) Remove the oil seal from the extension case.

2. VTD MODEL

1) Remove the snap ring using ST1, ST2, ST3 and
a press.

ST1 398673600 COMPRESSOR

ST2 498627100 SEAT

ST3 398663600 PLIERS

AT-00121

AT-00122

(A) Test plug
(B) Extension case

3) Remove the clutch piston using compressed air.

AT-00123
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4) Remove the transfer clutch pipe while being
careful not to deform the pipe.

AT-00124

5) Remove the dust cover from extension case.
6) Remove the oil seal from the extension case.

D: ASSEMBLY

1. MP-T MODEL

1) Press-fit the new oil seal using ST and the press.
ST 498057300 INSTALLER

2) Press-fit the dust cover.

3) Install the transfer clutch pipe to the extension
case while being careful not to deform the pipe.

AT-00120

(A) Extension case
(B) Transfer clutch pipe

4) Install the transfer clutch assembly to the case.

NOTE:

* Be careful not to damage the seal ring.

* Press-fit the transfer clutch assembly to bottom
of bearing shoulder completely.

AT-00125

(A) Transfer clutch ASSY
(B) Extension case

2. VTD MODEL

1) Press-fit the new oil seal using ST and the press.
ST 498057300 INSTALLER

2) Press-fit the dust cover.

3) Install the transfer clutch pipe to the extension
case while being careful not to deform the pipe.

AT-00124

4) Install the test plug.

Tightening torque:
13 N-m (1.3 kgf-m, 9.6 ft-Ib)

AT-00122

(A) Test plug
(B) Extension case

5) Insert the multi-plate clutch, drive plate, driven
plate and spring retainer.

AT-00126

(A) Spring retainer
(B) Multi-plate clutch (LSD) piston ASSY
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6) Install the snap ring using ST1, ST2 and ST3.
ST1 398673600 COMPRESSOR

ST2 498627100 SEAT

ST3 398663600 PLIERS

\ &
e

\\

I

O
—— o

E: INSPECTION

* Use an air compressor to check that the transfer
pipe and extension case routes are not clogged
and are not leaking.

* Inspect the extension end play, and adjust it to
be within the standard value. <Ref. to 4AT-78, AD-
JUSTMENT, Transfer Clutch.>

MP-T MODEL

<Ref. to 4AT-78, MP-T MODEL, ADJUSTMENT,
Transfer Clutch.>

VTD MODEL

<Ref. to 4AT-78, VTD MODEL, ADJUSTMENT,
Transfer Clutch.>

AT-00121
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27.Transfer Clutch
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Remove the extension case, and take out the
transfer clutch assembly. <Ref. to 4AT-70, RE-
MOVAL, Extension Case.> <Ref. to 4AT-71, DIS-
ASSEMBLY, Extension Case.>

B: INSTALLATION

1) Select the thrust needle bearing. <Ref. to 4AT-
78, ADJUSTMENT, Transfer Clutch.>
2) Install the transfer clutch assembly to the case.

AT-00125

(A) Transfer clutch ASSY
(B) Extension case
3) Tighten the bolts to secure the case.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

AT-00118

4) Install the transmission assembly to the vehicle.
<Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: DISASSEMBLY

1) Remove the seal ring.

AT-00127

(A) Sealring
(B) Rear drive shaft

2) Remove the ball bearing using the ST and the
press.

ST 498077600 REMOVER

AT-00128

3) Use a flat tip screwdriver to remove the snhap
ring, and then take out the pressure plate, retaining
plate, drive plate and driven plate.

AT-00129

(A) Snapring
(B) Rear drive shaft
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Transfer Clutch

AUTOMATIC TRANSMISSION

4) Using the ST1, ST2 and ST3, remove the snap
ring, then take out the return spring and transfer
clutch piston seal.

ST1 399893600 PLIERS

ST2 398673600 COMPRESSOR

ST3 398623600 SEAT

AT-00130

(A) Snap ring
(B) Transfer clutch piston seal

5) Use an air compressor to blow compressed air
from the rear drive shaft to remove the transfer
clutch piston.

AT-00131

D: ASSEMBLY

1) Install the transfer clutch piston.

(B)  Aro0132

(A) Transfer clutch piston
(B) Rear drive shaft

2) Install the return spring to transfer clutch piston.

AT-00133

(A) Return spring
(B) Rear drive shaft

3) Install the transfer clutch piston seal.

AT-00134

(A) Transfer clutch piston seal
(B) Rear drive shaft

4) Attach the ST to the rear drive shaft.
ST 499257300 SNAP RING OUTER GUIDE

AT-00135

(A) Rear drive shaft

4AT-75



Transfer Clutch
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5) Install the snap ring to the ST.
ST 499257300 SNAP RING OUTER GUIDE

(A)

AT-00136

(A) Snapring
(B) Transfer clutch

6) Install the snap ring to the rear drive shaft using
ST1 and ST2.

ST1 499257300 SNAP RING OUTER GUIDE
ST2 499247400 INSTALLER

AT-00137

(A) Snap ring
(B) Transfer clutch

7) Install the drive plate, driven plate, pressure
plate, retaining plate and snap ring.

AT-00138

(A) Snapring

8) Use an air compressor to apply compressed air
to see if the assembled parts move smoothly.

/\ AT-00139

9) Check clearance between the snap ring and
pressure plate. <Ref. to 4AT-77, INSPECTION,
Transfer Clutch.>

10) Press-fit new ball bearing using ST.

ST 899580100 INSTALLER

AT-00140

(A) Ball bearing

11) Apply vaseline to a new seal ring and attach to
the seal ring groove of the rear drive shaft.

NOTE:
While installing the seal ring, not to stretch the seal
ring excessively.

AT-00141

(A) Sealring
(B) Rear drive shaft
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12) Install the transfer clutch assembly while taking
care not to damage the seal ring.

AT-00125

(A) Transfer clutch ASSY
(B) Extension case

E: INSPECTION

* Inspect the drive plate surface for wear and dam-
age.

* Make sure the snap ring is not worn and the re-
turn spring has no permanent distortion, damage,
or deformation.

* Inspect the D-ring for damage.

¢ Inspect the extension end play, and adjust it to
be within the standard value.

MP-T model:

<Ref. to 4AT-78, MP-T MODEL, ADJUSTMENT,
Transfer Clutch.>

VTD model:

<Ref. to 4AT-78, VTD MODEL, ADJUSTMENT,
Transfer Clutch.>

1) Check clearance between the snap ring and
pressure plate.

2) Before measuring clearance, place same thick-
ness shims on both sides to prevent the pressure
plate from tilting.

3) If the clearance exceeds the service limits, re-
place the driven plate and select and adjust the re-
taining plate to be within the initial standard value.

Initial standard:
0.7 — 1.1 mm (0.028 — 0.043 in)

Limit thickness:
1.6 mm (0.063 in)

AT-00142

Retaining plate

Part No. Thickness mm (in)
31593AA151 3.3 (0.130)
31593AA161 3.7 (0.146)
31593AA171 4.1 (0.161)
31593AA181 4.5 (0.177)

4) Check for tight corner braking phenomenon
when the vehicle is moved forward with the steer-
ing fully turned. If tight corner braking occurs, per-
form the following procedures.
(1) With the steering wheel held at fully turned
position, drive the vehicle in “D” range and with
vehicle speed at approx. 5 km/h (3 MPH) in
both clockwise and counterclockwise directions
for approx. ten times each, while repeating ac-
celeration and braking intermittently.
(2) If the tight corner braking phenomenon still
persists, drive the vehicle again in a circle for
several laps.
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F: ADJUSTMENT

1. MP-T MODEL

1) Measure the distance “A” from the end of ST to
the rear drive shaft using ST.
ST 398643600 GAUGE

AT-01029

A Measured value

2) Measure the distance “B” from the transmission
case end to the end of ST using ST1 and ST2.
ST1 398643600 GAUGE

ST2 499577000 GAUGE

J 7=
|

AT-01030

B Measured value

3) Calculation formula:

T=A-B+35.4mm

[T=A-B+1.3937 in]

T: Thrust needle bearing thickness

A: Distance from the end of the ST to end of rear
drive shaft

B: Distance from the end of the transmission case
to the end of the ST

Thrust needle bearing
Part No. Thickness mm (in)
806536020 3.8 (0.150)
806535030 4.0 (0.157)
806535040 4.2 (0.165)
806535050 4.4 (0.173)
806535060 4.6 (0.181)
806535070 4.8 (0.189)
806535090 5.0 (0.197)

2. VTD MODEL

1) Insert the rear drive shaft into the reduction drive
gear and center differential assembly.

AT-00145

(A) Rear drive shaft
(B) Center differential carrier

2) Using the ST, measure the distance “A” from the
end of the ST to the rear drive shaft ball bearing
outer ring contact surface.

ST 398643600 GAUGE

AT-01031

A Measured value

3) Using the ST, measure the distance “B” from the
transmission case mating surface to the end sur-
face of the ST.

ST 398643600 GAUGE

AT-01032

B Measured value
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4) Calculation formula:

Calculate “T"

When the clearance is 0.05 mm (0.0020 in), select
up to four adjusting shims from the table, according
to the clearance value.

When clearance is 0.05 mm (0.0020 in):
T=A-B+0.40mm

[T=A-B+0.0157in]

When clearance is 0.25 mm (0.0098 in):
T=A-B+0.20mm

[T=A-B+0.0079in]

T: Shim clearance

A: Distance from the end of extension case to the
rear drive shaft ball bearing outer ring contact sur-
face

B: Distance from the end of the transmission case
to the end of the ST

T: Shim thickness

0.05 — 0.25 mm (0.0020 — 0.0098 in)

Adjustment shim
Part No. Thickness mm (in)
33281AA001 0.2 (0.008)
33281AA011 0.5 (0.020)
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28.Multi-plate Clutch
A: REMOVAL

Remove the multi-plate clutch following the same
instructions as for the extension case. <Ref. to
4AT-70, REMOVAL, Extension Case.>

B: INSTALLATION

Install the multi-plate clutch following the same in-
structions as for the extension case. <Ref. to 4AT-
70, INSTALLATION, Extension Case.>

C: INSPECTION

* Inspect the drive plate facing for wear and dam-
age.

* Make sure the snap ring is not worn and the re-
turn spring has no permanent distortion, damage,
or deformation.

* Inspect the D-ring for damage.

e Measure the clearance of the multi-plate clutch
and check if it does not exceed the limit thickness.
<Ref. to 4AT-80, ADJUSTMENT, Multi-plate
Clutch.>

D: ADJUSTMENT

1) Install the drive plate and driven plate to the cen-
ter differential carrier.

2) Using the ST, measure the distance “A” from the
end of ST to the multi plate clutch piston.

ST 398643600 GAUGE

AT-01031

A Measured value

3) Using the ST, measure the height “B” from the
transmission case mating surface to the end sur-
face of the ST.

ST 398744300 PISTON GUIDE

B Measured value

4) Calculation formula:
T=A-B+045mm
[T=A-B+0.0177 in]

Initial standard:
0.2 — 0.6 mm (0.008 — 0.024 in)

Limit thickness:

1.6 mm (0.063 in)
If the clearance exceeds the limit thickness, re-
place the plate set (drive and driven plates). Select
a multi-plate clutch piston driven plate that will bring
clearance within the default standard value.

Driven plate
Part No. Thickness mm (in)
31589AA041 1.6 (0.063)
31589AA050 2.0 (0.079)
31589AA060 2.4 (0.094)
31589AA070 2.8 (0.110)
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29.Rear Drive Shaft
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Remove the rear wheel speed sensor, and sep-
arate the extension case from transmission case.
<Ref. to 4AT-70, REMOVAL, Extension Case.>

3) Pull out the rear drive shaft from center differen-
tial assembly.

AT-00145

(A) Rear drive shaft
(B) Center differential carrier

4) Remove the drive plate and driven plate.

B: INSTALLATION

1) Select the shim. <Ref. to 4AT-78, VTD MODEL,
ADJUSTMENT, Transfer Clutch.>

2) Install the drive plate and driven plate.

3) Insert the rear drive shaft into the center differen-
tial assembly.

4) Join the transmission case and the extension
case, and then install the rear vehicle speed sen-
sor. <Ref. to 4AT-70, INSTALLATION, Extension
Case.>

5) Install the transmission assembly to the vehicle.
<Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: DISASSEMBLY

1) Remove the revolution gear using a press.

(A)

AT-00149

(A) Revolution gear

2) Remove the front and rear side ball bearings and
clutch hub using a press.

AT-00151

(A) Rear ball bearing
(B) Rear drive shaft
(C) Clutch hub

D: ASSEMBLY

Assemble in the reverse order of disassembly.

NOTE:

* Use new ball bearings and revolution gear.

* Make sure the clutch hub is facing the correct di-
rection.

AT-00152

(A) Front side

(B) Clutch hub

(C) Rear side

(D) Revolution gear

E: INSPECTION

* Make sure there are no holes, cutting damage or
other foreign materials on each parts.

* Inspect the extension end play, and adjust it to
be within the standard value. <Ref. to 4AT-78, VTD
MODEL, ADJUSTMENT, Transfer Clutch.>

4AT-81



Reduction Driven Gear
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30.Reduction Driven Gear
A: REMOVAL

1. MP-T MODEL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Remove the rear wheel speed sensor, and sep-
arate the extension case from transmission case.
<Ref. to 4AT-70, REMOVAL, Extension Case.>

3) Set the select lever to “P” range.

4) Lift the crimped section, and then remove the
lock nut.

AT-02212

(A) Reduction driven gear
(B) Reduction drive gear

5) Using the ST1 and ST2, extract the reduction
driven gear assembly.

ST1 499737000 PULLER

ST2 899524100 PULLER SET

AT-00154

(A) Reduction driven gear ASSY
(B) Reduction drive gear ASSY

2. VTD MODEL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Remove the rear wheel speed sensor, and sep-
arate the extension case from transmission case.
<Ref. to 4AT-70, REMOVAL, Extension Case.>

3) Remove the rear drive shaft. <Ref. to 4AT-81,
REMOVAL, Rear Drive Shaft.>

4) Set the select lever to “P” range.

5) Lift the crimped section, and then remove the
lock nut.

AT-00155

6) Using the ST1 and ST2, extract the reduction
driven gear.

ST1 499737000 PULLER

ST2 899524100 PULLER SET

7) Pull out the center differential assembly. <Ref. to
4AT-86, REMOVAL, Center Differential Carrier.>

B: INSTALLATION

1. MP-T MODEL

1) Set the select lever to “P” range.

2) Using a plastic hammer, install the reduction
driven gear assembly and the new washer, and
tighten the new lock nut.

Tightening torque:
100 N-m (10.2 kgf-m, 73.8 ft-Ib)

AT-02212

(A) Reduction driven gear ASSY
(B) Reduction drive gear ASSY

3) After tightening, stake the lock nut securely.

4) Join the transmission case and the extension
case, and then install the rear vehicle speed sen-
sor. <Ref. to 4AT-70, INSTALLATION, Extension
Case.>

5) Install the transmission assembly to the vehicle.
<Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>
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2. VTD MODEL

1) Set the select lever to “P” range.

2) Using a plastic hammer, install the reduction
driven gear assembly.

3) Using a plastic hammer, install the center differ-
ential.

4) Install new self-locking nut and the washer.

Tightening torque:
100 N-m (10.2 kgf-m, 73.8 ft-Ib)

AT-00155

5) After tightening, stake the lock nut securely.

6) Insert the rear drive shaft assembly. <Ref. to
4AT-81, INSTALLATION, Rear Drive Shaft.>

7) Join the transmission case and the extension
case, and then install the rear vehicle speed sen-
sor. <Ref. to 4AT-70, INSTALLATION, Extension
Case.>

8) Install the transmission assembly to the vehicle.
<Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: DISASSEMBLY

1) Remove the snap ring from reduction driven
gear.

AT-00156

(A) Snap ring

2) Remove the ball bearing from reduction driven
gear using ST.

ST 498077600 REMOVER

AT-00157

(A) Ball bearing

D: ASSEMBLY

1) Install the new ball bearing to reduction driven
gear using press.

AT-00158

(A) Ball bearing

2) Install the snap ring to reduction driven gear.

AT-00156

(A) Snap ring

E: INSPECTION

Make sure the ball bearing and gear is not de-
formed or damaged.
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31.Reduction Drive Gear
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Remove the rear wheel speed sensor, and sep-
arate the extension case from transmission case.
<Ref. to 4AT-70, REMOVAL, Extension Case.>

3) Remove the reduction driven gear. <Ref. to 4AT-
82, REMOVAL, Reduction Driven Gear.>

4) Using the ST, extract the reduction drive gear
assembly.

ST1 499737100 PULLER SET

ST2 899524100 PULLER SET

AT-00159

(A) Reduction drive gear ASSY

B: INSTALLATION

1) Install the reduction drive gear assembly.

NOTE:
Press-fit it to the bottom of bearing shoulder com-
pletely.

AT-02213

(A) Reduction drive gear ASSY

2) Install the reduction driven gear. <Ref. to 4AT-
82, INSTALLATION, Reduction Driven Gear.>

3) Join the transmission case and the extension
case, and then install the rear vehicle speed sen-
sor. <Ref. to 4AT-70, INSTALLATION, Extension
Case.>

4) Install the transmission assembly to the vehicle.
<Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: DISASSEMBLY

1) Take out the seal ring.

AT-00161
(A) Sealring
(B) Reduction drive shaft
2) Remove the ball bearing using ST.
ST 498077600 REMOVER
Il
AT-00162

(A) Ball bearing
(B) Reduction drive gear

3) Remove the reduction drive gear using the
press.

AT-00163

(A) Reduction drive gear
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D: ASSEMBLY

1) Press-fit the reduction drive gear to shaft.

2) Press-fit the new ball bearing into reduction drive
gear.

3) Apply vaseline to the outer surface of the seal
ring and shaft groove.

4) Apply ATF to the new seal ring and install the
seal ring.

AT-00161

(A) Sealring
(B) Reduction drive shaft

E: INSPECTION

* Rotate the bearing by hand, make sure it rotates
smoothly.

* Make sure there are no holes, bending damage
or other foreign materials on each parts.

* |Inspect the extension end play, and adjust it to
the standard value. <Ref. to 4AT-78, ADJUST-
MENT, Transfer Clutch.>
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32.Center Differential Carrier
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Remove the rear wheel speed sensor, and sep-
arate the extension case from transmission case.
<Ref. to 4AT-70, REMOVAL, Extension Case.>

3) Pull out the rear drive shaft. <Ref. to 4AT-81,
REMOVAL, Rear Drive Shaft.>

4) Pull out the center differential carrier using ST.
ST1 499737100 PULLER

ST2 899524100 PULLER SET

AT-00164
5) Pull out the shims from the transmission case.

B: INSTALLATION

1) Install the center differential assembly with shim.

NOTE:
Press-fit it to the bottom of bearing shoulder com-
pletely.

2) Insert the rear drive shaft. <Ref. to 4AT-81, IN-
STALLATION, Rear Drive Shaft.>

3) Join the transmission case and the extension
case, and then install the rear vehicle speed sen-
sor. <Ref. to 4AT-70, INSTALLATION, Extension
Case.>

4) Install the transmission assembly to the vehicle.
<Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: DISASSEMBLY

1) Remove the seal ring.

AT-00166

(A) Sealring

2) Remove the ball bearing using the ST and the
press.

ST 498077600 REMOVER

AT-00167

3) Remove the snap ring, and pull out the shaft
from center differential assembly.

AT-00168

(A) Snapring
(B) Shaft
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4) Remove the thrust washers, pinion gears and
washers from the center differential assembly.

AT-00169

(A) Pinion gear

5) Pull out the intermediate shaft and thrust bear-
ing.
D: ASSEMBLY

1) Install the thrust washer onto intermediate shaft.
2) Install the thrust bearing onto intermediate shaft.
3) Install the pinion gears and washers.

4) Insert the shaft into the center differential as-
sembly.

5) Install the snap ring.

6) Using a press, press-fit a new ball bearing into
the center differential assembly.

ST 498077000 REMOVER

AT-00170

(A) Plate
(B) Center differential carrier

7) Apply vaseline to the outer surface of the seal
ring and shaft groove.
8) Install a new seal ring.

E: INSPECTION

* Make sure there are no holes, cutting damage or
other foreign materials on each parts.

¢ Inspect the extension end play, and adjust it to
be within the standard value. <Ref. to 4AT-78, VTD
MODEL, ADJUSTMENT, Transfer Clutch.>
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33.Parking Pawl
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Remove the rear wheel speed sensor, and sep-
arate the extension case from transmission case.
<Ref. to 4AT-70, REMOVAL, Extension Case.>

3) Remove the reduction drive gear. (MP-T model)
<Ref. to 4AT-84, REMOVAL, Reduction Drive
Gear.>

4) Remove the center differential carrier. (VTD
model) <Ref. to 4AT-86, REMOVAL, Center Differ-
ential Carrier.>

5) Remove the parking pawl, return spring and
shaft.

AT-02214

(A) Return spring
(B) Parking pawl

B: INSTALLATION

1) Install the parking pawl, return spring and shaft.

>

(A) Return spring
(B) Parking pawl

2) Install the reduction drive gear. (MP-T model)
<Ref. to 4AT-84, INSTALLATION, Reduction Drive
Gear.>

3) Install the center differential carrier. (VTD model)
<Ref. to 4AT-86, INSTALLATION, Center Differen-
tial Carrier.>

4) Install the rear vehicle speed sensor and exten-
sion case. <Ref. to 4AT-70, INSTALLATION, Ex-
tension Case.>

5) Install the transmission assembly to the vehicle.
<Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: INSPECTION

Check the tab of parking pawl on reduction gear for
wear or other damage.
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34.Converter Case
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Pull out the torque converter clutch assembly.
<Ref. to 4AT-69, REMOVAL, Torque Converter
Clutch Assembly.>

3) Remove the input shaft.

| \N/ig
\Z ()\;/

AT-00114

4) Lift up the lever on the rear side of transmission
harness connector, and then disconnect it from the
stay.

5) Disconnect the inhibitor switch connector from
the stay.

AT-01351

(A) Transmission harness ASSY connector
(B) Inhibitor switch harness connector

6) Remove the air breather hose. <Ref. to 4AT-67,
REMOVAL, Air Breather Hose.>

7) Remove the oil charger pipe. <Ref. to 4AT-68,
REMOVAL, Oil Charge Pipe.>

8) Remove the ATF inlet and outlet pipes. <Ref. to
4AT-65, REMOVAL, ATF Cooler Pipe and Hose.>

9) Remove the converter case alignment bolt, and
then separate the transmission case and converter
case by lightly tapping with a plastic hammer.

NOTE:

* Be careful not to damage the oil seal and bush-
ing in the converter case with the oil pump cover.
* Do not loosen the rubber seal.

AT-00175

10)

AT-00176

(A) Seal pipe

11) Remove the front differential assembly. <Ref.
to 4AT-103, REMOVAL, Front Differential Assem-
bly.>

12) Remove the oil seal from converter case.

B: INSTALLATION

1) Check the appearance of each component and
clean them.

2) Press-fit the new oil seal to converter case using
ST.

ST 398437700 DRIFT
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3) Install the front differential assembly to the case.
<Ref. to 4AT-103, INSTALLATION, Front Differen-
tial Assembly.>

4) Install the right and left side retainers. <Ref. to
4AT-107, ADJUSTMENT, Front Differential As-
sembly.>

5) Install new seal pipe to converter case.

AT-00176

(A) Seal pipe

6) Install new rubber pipe to converter case.

AT-00178

(A) Rubber seal

7) Apply proper amount of liquid gasket to the en-
tire matching surface of converter case.

Liquid gasket:
THREE BOND 1215 (Part No. 004403007) or
equivalent

AT-00179

(A) THREE BOND 1215
(B) Rubber seal

8) Install the converter case assembly without
damaging the bushing and oil seal.

NOTE:
Use new bolts to the oil charge pipe.

Tightening torque:
Oil charge pipe
38 N-m (3.9 kgf-m, 28.0 ft-Ib)
Parts other than the oil charge pipe
41 N-m (4.2 kgf-m, 30.2 ft-Ib)

AT-00175

9) Insert the inhibitor switch connector and trans-
mission harness connector onto the stay.

10) Install the air breather hose. <Ref. to 4AT-67,
INSTALLATION, Air Breather Hose.>

11) Install the ATF cooler pipe. <Ref. to 4AT-66, IN-
STALLATION, ATF Cooler Pipe and Hose.>

12) Install the oil charger pipe along with the O-
ring. <Ref. to 4AT-68, INSTALLATION, Oil Charge
Pipe.>

13) Insert the input shaft while rotating it lightly by
hand, and then check the amount of protrusion.

Normal protrusion A:
50— 55mm (1.97 — 2.17 in)

AT-00291

14) Install the torque converter clutch assembly.
<Ref. t0 4AT-69, INSTALLATION, Torque Convert-
er Clutch Assembly.>

15) Install the transmission assembly to the vehi-
cle. <Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: INSPECTION

Measure the backlash, and then adjust it within
standard values. <Ref. to 4AT-100, ADJUST-
MENT, Drive Pinion Shaft Assembly.>
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35.0il Pump Housing
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Pull out the torque converter clutch assembly.
<Ref. to 4AT-69, REMOVAL, Torque Converter
Clutch Assembly.>

3) Remove the input shaft.

\N@
N
SeRY

AT-00114

4) Lift up the lever on the rear side of transmission
harness connector, and then disconnect it from the
stay.

5) Disconnect the inhibitor switch connector from
the stay.

6) Remove the oil charger pipe. <Ref. to 4AT-68,
REMOVAL, Oil Charge Pipe.>

7) Remove the ATF inlet and outlet pipes. <Ref. to
4AT-65, REMOVAL, ATF Cooler Pipe and Hose.>
8) Separate the converter case and transmission
case. <Ref. to 4AT-89, REMOVAL, Converter
Case.>

9) Separate the transmission case and extension
case section. <Ref. to 4AT-70, REMOVAL, Exten-
sion Case.>

10) Remove the reduction drive gear. (MP-T mod-
el) <Ref. to 4AT-84, REMOVAL, Reduction Drive
Gear.>

11) Remove the center differential carrier. (VTD
model) <Ref. to 4AT-86, REMOVAL, Center Differ-
ential Carrier.>

12) Remove the reduction driven gear. <Ref. to
4AT-82, REMOVAL, Reduction Driven Gear.>

13) Loosen the oil pump housing mounting bolts.

7
‘%‘/\ | AT-01034

14) Place two wooden blocks on the workbench,
and stand the transmission case with the rear end
facing down.

NOTE:

* Be careful not to scratch the rear mating surface
of the transmission case.

* Check the height of the wooden blocks to avoid
damaging the parking rod protruding from the mat-
ing surface, and the drive pinion.

55mm
(2.17in)
AT-00181

15) Remove the oil pump housing and adjusting
thrust washer.

AT-00182

(A) Oil pump housing

B: INSTALLATION

1) Secure the oil pump housing with two nuts and a
bolt.
Tightening torque:

42 N-m (4.3 kgf-m, 31 ft-Ib)

AT-01035

(A) Oil pump housing
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2) Install the converter case to the transmission
case. <Ref. to 4AT-89, INSTALLATION, Converter
Case.>

3) Install the reduction driven gear. <Ref. to 4AT-
82, INSTALLATION, Reduction Driven Gear.>

4) Install the reduction drive gear. (MP-T model)
<Ref. to 4AT-84, INSTALLATION, Reduction Drive
Gear.>

5) Install the center differential carrier. (VTD model)
<Ref. to 4AT-86, INSTALLATION, Center Differen-
tial Carrier.>

6) Join the transmission case and the extension
case. <Ref. to 4AT-70, INSTALLATION, Extension
Case.>

7) Insert the inhibitor switch and transmission har-
ness connector onto the stay.

AT-01351

(A) Transmission harness ASSY connector
(B) Inhibitor switch harness connector

8) Install the ATF cooler pipe. <Ref. to 4AT-66, IN-
STALLATION, ATF Cooler Pipe and Hose.>

9) Install the oil charger pipe along with the O-ring.
<Ref. to 4AT-68, INSTALLATION, Oil Charge
Pipe.>

10) Insert the input shaft while rotating it lightly by
hand, and then check the amount of protrusion.

Normal protrusion A:
50 — 55mm (1.97 — 2.17 in)

AT-00291

11) Install the torque converter clutch assembly.
<Ref. to 4AT-69, INSTALLATION, Torque Convert-
er Clutch Assembly.>

12) Install the transmission assembly to the vehi-
cle. <Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: DISASSEMBLY

1. OIL PUMP COVER
1) Remove the four seal rings.

AT-00189

(A) Sealring

2) Remove the installation bolt. Then remove the
cover by lightly tapping the end of stator shaft.

(A) Oil pump cover
(B) Oil pump housing

3) Remove the oil pump inner and outer rotors.

AT-01036

(A) Oil pump inner rotor
(B) Oil pump outer rotor
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2. OILS
1) Remov

EAL RETAINER
e the oil seal retainer.

(&'a)
{

@&

0

o

AT-00183

(A)
(B)

Oil seal retainer
Drive pinion shaft

2) Remove the O-ring.

AT-03361

(A)

3) Remove the oil seal from the oil seal retainer.

O-ring

AT-03360

(A)
(B)

Oil seal
Qil seal retainer

D: ASSEMBLY

1. OIL PUMP COVER

1) Install the oil pump rotor assembly to oil pump
housing.

AT-01036

(A) Oil pump inner rotor
(B) Oil pump outer rotor

2) Align both pivots with the pivot holes of the cov-
er, and then install the oil pump cover while being
careful not to apply excessive force to the pivots.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

(A) Oil pump cover
(B) Oil pump housing

3) After assembling, turn the oil pump shaft to
check for smooth rotation of rotor.
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4) Install the oil seal retainer and new seal rings.
After installing, adjust the tooth contact with the
drive pinion backlash. <Ref. to 4AT-95, ADJUST-
MENT, Oil Pump Housing.>

NOTE:
There are two types of seals. They are identified by

color. Install at the proper positions by referring to
the figure.

AT-01307

(A) Sealring (Black)
(B) Seal ring (Brown)

2. OIL SEAL RETAINER

1) Install two new oil seals to the oil seal retainer in
the proper direction using the ST.
ST 499247300 INSTALLER

AT-03360

(A) Oil seal
(B) Oil seal retainer

2) Apply ATF to the new O-ring, and attach to the
oil seal retainer.

3) Install the oil seal being careful not to damage oil
seal lip, and secure it using three bolts.
Tightening torque:

7 N-m (0.7 kgf-m, 5.1 ft-Ib)

AT-00183

(A) Oil seal retainer
(B) Drive pinion shaft

E: INSPECTION

1) Check the seal ring and oil seal for breaks and
damage.
2) Check other parts for dents or faults.
3) Oil pump rotor assembly selection
(1) Tip clearance
Install the oil pump inner rotor and outer rotor to
the oil pump. With rotor gears facing each oth-
er, measure the crest-to-crest clearance.

Tip clearance:
0.02 — 0.15 mm (0.0008 — 0.0059 in)

AT-01038

(A) Thickness gauge
(B) Oil pump inner rotor
(C) OQil pump outer rotor
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(2) Side clearance

Set a depth gauge to the oil pump housing, then
measure the oil pump housing-to-oil pump rotor
clearance.

Side clearance:
0.02 — 0.04 mm (0.0008 — 0.0016 in)

01039

(A) Depth gauge
(B) Oil pump inner rotor
(C) OQil pump outer rotor

(8) If the depth and side clearance are out of
specification, replace the oil pump rotor assem-
bly.

Oil pump rotor assembly

Part No. Thickness mm (in)
15008AA060 11.37 — 11.38 (0.4476 — 0.4480)
15008AA070 11.38 — 11.39 (0.4480 — 0.4484)
15008AA080 11.39 — 11.40 (0.4484 — 0.4488)

Inspect the total end play, and adjust it to be
within the standard value. <Ref. to 4AT-95, AD-
JUSTMENT, Oil Pump Housing.>

F: ADJUSTMENT

1) Measure the distance “L” from the end of ST to
the high clutch drum concave section using the ST.
ST 398643600 GAUGE

AT-00194

2) Measure the distance from the oil pump housing
mating surface to the end surface of the ST using
the ST.

ST 398643600 GAUGE

AT-00195

3) Calculation of total end play

Select the suitable thrust needle bearing from the
table below so that clearance C will be within 0.25
to 0.55 mm (0.0098 to 0.0217 in).

C=(L+G)-120

Clearance between concave section of high

C clutch and end of clutch drum support

Distance from the transmission case mating
surface to concave portion of high clutch

G Gasket thickness [0.28 mm (0.0110 in)]

Height from the oil pump housing mating sur-
0 face to the upper surface of the cover for the oil
pump having the thrust needle bearing.

—1

— I
i

AT-00196

Thrust needle bearing
Part No. Thickness mm (in)
806528050 4.1 (0.161)
806528060 4.3 (0.169)
806528070 4.5(0.177)
806528080 4.7 (0.185)
806528090 4.9 (0.193)
806528100 5.1 (0.201)

4) After completing the end play adjustment, insert
the bearing race in the high clutch race. Apply va-
seline to install the thrust needle bearing to oil
pump cover.
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5) After correctly installing the new gasket to the
case mating surface, carefully install the oil pump
housing assembly. Be careful to avoid hitting the
drive pinion against the inside of case.

6) Install both parts with dowel pins aligned. Make
sure there is no clearance at the mating surface.

4AT-96



Drive Pinion Shaft Assembly

AUTOMATIC TRANSMISSION

36.Drive Pinion Shaft Assembly
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Pull out the torque converter clutch assembly.
<Ref. to 4AT-69, REMOVAL, Torque Converter
Clutch Assembly.>

3) Remove the input shaft.

\\V%ﬁ;
N
SeRY

4) Lift up the lever on the rear side of transmission
harness connector, and then disconnect it from the
stay.

5) Disconnect the inhibitor switch connector from
the stay.

6) Disconnect the air breather hose. <Ref. to 4AT-
67, REMOVAL, Air Breather Hose.>

7) Remove the oil charger pipe. <Ref. to 4AT-68,
REMOVAL, Oil Charge Pipe.>

8) Remove the ATF inlet and outlet pipes. <Ref. to
4AT-65, REMOVAL, ATF Cooler Pipe and Hose.>
9) Separate the converter case and transmission
case. <Ref. to 4AT-89, REMOVAL, Converter
Case.>

10) Separate the transmission case and extension
case section. <Ref. to 4AT-70, REMOVAL, Exten-
sion Case.>

11) Remove the reduction drive gear. (MP-T mod-
el) <Ref. to 4AT-84, REMOVAL, Reduction Drive
Gear.>

12) Remove the center differential carrier. (VTD
model) <Ref. to 4AT-86, REMOVAL, Center Differ-
ential Carrier.>

13) Remove the reduction driven gear. <Ref. to
4AT-82, REMOVAL, Reduction Driven Gear.>

AT-00114

14) Remove the drive pinion shaft mounting bolt
and remove the drive shaft assembly from oil pump
housing.

T
Sl
AT-01252

B: INSTALLATION

1) Assemble the drive pinion shaft assembly to the
oil pump housing.

NOTE:

* Be careful not to bend the shim.

* Be careful not to press-fit the pinion into housing
bore.

Tightening torque:
40 N-m (4.1 kgf-m, 29.5 ft-Ib)

i

AT-01252

2) Join the converter case with the transmission
case. <Ref. to 4AT-89, INSTALLATION, Converter
Case.>

3) Install the reduction driven gear. <Ref. to 4AT-
82, INSTALLATION, Reduction Driven Gear.>

4) Install the reduction drive gear. (MP-T model)
<Ref. to 4AT-84, INSTALLATION, Reduction Drive
Gear.>

5) Install the center differential carrier. (VTD model)
<Ref. to 4AT-86, INSTALLATION, Center Differen-
tial Carrier.>

6) Join the transmission case and the extension
case. <Ref. to 4AT-70, INSTALLATION, Extension
Case.>

7) Insert the inhibitor switch and transmission har-
ness connector onto the stay.

8) Install the air breather hose. <Ref. to 4AT-67, IN-
STALLATION, Air Breather Hose.>

9) Install the ATF inlet and outlet pipes. <Ref. to
4AT-66, INSTALLATION, ATF Cooler Pipe and
Hose.>
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10) Install the oil charger pipe along with the O-
ring.

11) Insert the input shaft while rotating it lightly by
hand, and then check the amount of protrusion.

Normal protrusion A:
50 — 55 mm (1.97 — 2.17 in)

AT-00291

12) Install the torque converter clutch assembly.
<Ref. 10 4AT-69, INSTALLATION, Torque Convert-
er Clutch Assembly.>

13) Install the transmission assembly to the vehi-
cle. <Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: DISASSEMBLY

1) Lift the crimped part of the locknut, and then re-
move the lock nut while holding the rear spline part
of the drive pinion shaft using ST1 and ST2. Pull
out the drive pinion collar.

ST1 498937110 HOLDER

ST2 499787700 WRENCH

ST3 499787500 ADAPTER

AT-00197

2) Remove the O-ring.

3) Separate the roller bearing and outer race from
the drive pinion shaft using a press.

AT-00198

(A) Outer race

4) Separate the front roller bearing from the drive
pinion shaft using a press and the ST.
ST 498517000 REPLACER

AT-00199

(A) Front roller bearing

D: ASSEMBLY

1) Measure the dimension “A” of drive pinion shaft.
ST 398643600 GAUGE

ST

>
A AT-00200
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2) Using a press, press-fit the new roller bearing
into the specified position.
CAUTION:

If excessive force is applied to roller bearing, it
will damage the roller bearing.

AT-00201

(A) Drive pinion shaft
(B) Roller bearing

3) Apply ATF fluid to a new O-ring, fit it to the drive
pinion shaft, then attach the drive pinion collar to
the drive pinion shaft.

4) Install the lock washer to drive pinion shaft in the
proper direction.

5) Tighten the new lock nuts using ST.

Calculate the lock washer and lock nut specifica-
tions using following formula.

T2 =L2/(L1 + L2) x T1

T1:116 N-m (11.8 kgf-m, 85.3 ft-lb)

[Required torque setting]

T2: Tightening torque

L1: ST2 length 0.072 m (2.83 in)

L2: Torque wrench length

Example:
Torque wrench length Tightening torque
m (in) N-m (kgf-m, ft-Ib)
0.4 (15.75) 98 (10.0, 72.3)
0.45 (17.72) 100 (10.2, 73.5)
0.5 (19.69) 101 (10.3, 74.6)
0.55 (21.65) 102 (10.4, 75.4)
ST1 498937110 HOLDER
ST2 499787700 WRENCH
ST3 499787500 ADAPTER

NOTE:
Attach ST2 to torque wrench as straight as possi-
ble.

e ST2
X -
% L1 [m (in)]

L2 [m (in)]

A L

STH1

[tat

[ I —
(— — —

AT-00202

6) Measure the starting torque of the bearing. Make
sure the starting torque is within the specified
range. If the torque is not within specified range, re-
place the roller bearing.

Starting torque:
7.6 —38.1N (0.776 — 3.88 kgf, 1.7 — 8.6 Ib)

AT-00203

7) Crimp the locknut in 2 locations.
8) Measure dimension “B” of drive pinion shaft
ST 398643600 GAUGE

AT-00204
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9) Calculate the thickness “t” (mm) of the drive pin-
ion shim.

t=6.5+0.0625 - (B - A)

10) Select three or less shims from following table.

Drive pinion shim
Part No. Thickness mm (in)
31451AA050 0.150 (0.0059)
31451AA060 0.175 (0.0069)
31451AA070 0.200 (0.0079)
31451AA080 0.225 (0.0089)
31451AA090 0.250 (0.0098)
31451AA100 0.275 (0.0108)

E: INSPECTION

e Make sure that all component parts are free of
scratches, holes and other faults.

* Adjust the tooth alignment. <Ref. to 4AT-100,
ADJUSTMENT, Drive Pinion Shaft Assembly.>

F: ADJUSTMENT

1) Remove the liquid gasket from the mating sur-
face completely.

2) Install the oil pump housing assembly to the con-
verter case, and secure them by tightening the four
bolts evenly.

NOTE:
Use an old gasket or aluminum washer to prevent
damaging the mating surface of the housing.

Tightening torque:
41 N-m (4.2 kgf-m, 30.2 ft-Ib)

AT-00205

3) Rotate the drive pinion a few times using ST1
and ST2.

ST1 498937110 HOLDER

ST2 499787700 WRENCH

AT-00206

N

4) Adjust the drive pinion and hypoid driven gear
backlash. <Ref. to 4AT-107, ADJUSTMENT, Front
Differential Assembly.>

5) Apply red lead evenly to the surfaces of three or
four teeth on hypoid driven gear. Rotate the drive
pinion back and forward several times. Remove the
oil pump housing, and check the teeth contact pat-
tern.

If the teeth contact is inappropriate, adjust the
backlash or thickness of the shim. <Ref. to 4AT-
107, ADJUSTMENT, Front Differential Assembly.>
e Correct tooth contact

Check item: Tooth contact surface is slightly
shifted toward the toe side under a no-load con-
dition. (When driving, it moves towards the heel
side.)

MT-01401

(A) Toe side
(B) Heel side
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* Face contact
Checking item: Backlash is too large.
Contact pattern

AT-00208

Corrective action: Increase thickness of drive pin-
ion height adjusting washer in order to bring the
drive pinion shaft closer to the hypoid driven gear.

AT-00212

* Flank contact
Inspection item: Backlash is too small.
Contact pattern

AT-00209

Corrective action: Reduce the thickness of pinion
height adjusting washer according to the procedure
to move the drive pinion shaft away from the hypoid
driven gear.

s

AT-00213

e Toe contact (inside contact)
Inspection item: Contact area is too small.
Contact pattern

\_

AT-00210

Corrective action: Reduce the thickness of pinion
height adjusting washer according to the procedure
for moving the drive pinion shaft away from the hy-
poid driven gear.

"L s

AT-00213

¢ Heel contact (outside end contact)
Inspection item: Contact area is too small.
Contact pattern

s

AT-00211

Corrective action: Increase thickness of drive pin-
ion height adjusting washer in order to bring the
drive pinion shaft closer to the hypoid driven gear.

AT-00212
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6) If tooth contact is correct, mark the differential
side retainer position and loosen it. After fitting a
new O-ring and oil seal, screw in the differential
side retainer to the marked position. Tighten the
lock plate with specified torque.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

B (=

AT-00214

(A) Lock plate
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37.Front Differential Assembly
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Pull out the torque converter clutch assembly.
<Ref. to 4AT-69, REMOVAL, Torque Converter
Clutch Assembly.>

3) Remove the input shaft.

\N/»\;

4) Lift up the lever on the rear side of transmission

harness connector, and then disconnect it from the

stay.

5) Disconnect the inhibitor switch from the stay.

6) Remove the oil charger pipe. <Ref. to 4AT-68,

REMOVAL, Oil Charge Pipe.>

7) Remove the ATF inlet and outlet pipes. <Ref. to

4AT-65, REMOVAL, ATF Cooler Pipe and Hose.>

8) Separate the converter case from the transmis-

sion case. <Ref. to 4AT-89, REMOVAL, Converter

Case.>

9) Remove the seal pipe.

10) Remove the differential side retainers using

ST.

ST 18630AA010 WRENCH COMPL
RETAINER

NOTE:

* WRENCH ASSY (499787000) can also be used.
e Hold the differential case assembly by hand to
avoid damaging the retainer mounting hole of the
converter case.

11) Remove the front differential assembly while
being careful not to damage the attachment part of
retainer.

B: INSTALLATION

1) Install the front differential assembly to the con-
verter case.

NOTE:

Do not damage the inside of the converter case
(particularly the mating surface of the differential
side retainer).

AT-00215

(A) Front differential ASSY

2) Install the O-ring to the left and right side differ-
ential side retainer.

3) Using the ST, install the side retainer. <Ref. to
4AT-107, ADJUSTMENT, Front Differential As-

sembly.>

ST 18630AA010 WRENCH COMPL
RETAINER

NOTE:

WRENCH ASSY (499787000) can also be used.
4) Adjust the backlash of the front differential. <Ref.
to 4AT-107, ADJUSTMENT, Front Differential As-
sembly.>

5) Install the lock plate.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

AT-00214

(A) Lock plate
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6) Install new seal pipe to converter case.

AT-00176

(A) Seal pipe

7) Install the converter case to the transmission
case. <Ref. to 4AT-89, INSTALLATION, Converter
Case.>

8) Insert the inhibitor switch and transmission har-
ness connector onto the stay.

AT-01351

(A) Transmission harness ASSY connector
(B) Inhibitor switch harness connector

9) Install the ATF cooler pipe. <Ref. to 4AT-66, IN-
STALLATION, ATF Cooler Pipe and Hose.>

10) Install the oil charger pipe along with the O-
ring. <Ref. to 4AT-68, INSTALLATION, Oil Charge
Pipe.>

11) Insert the input shaft while rotating it lightly by
hand, and then check the amount of protrusion.

Normal protrusion A:
50 — 55mm (1.97 — 2.17 in)

AT-00291

12) Install the torque converter clutch assembly.
<Ref. 10 4AT-69, INSTALLATION, Torque Convert-
er Clutch Assembly.>

13) Install the transmission assembly to the vehi-
cle. <Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: DISASSEMBLY

1. DIFFERENTIAL CASE ASSEMBLY

1) Remove the taper roller bearing using the ST
and a press.

ST 498077000 REMOVER

L AT-00216

2) Secure the case in a vise and remove the hypoid
driven gear tightening bolts. Then separate the hy-
poid driven gear into the differential case (RH) and
the differential case (LH).

(©)

(A) Hypoid driven gear
(B) Differential case (RH)
(C) Differential case (LH)

3) Pull out the straight pin and pinion shaft, and
then remove the differential bevel gear, washer and
differential bevel pinion.

AT-00218

(A) Differential case (RH)
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2. DIFFERENTIAL SIDE RETAINER

NOTE:

After adjusting the drive pinion backlash and tooth
contact, remove and install the oil seal and O-ring.
1) Remove the O-ring.

AT-00219

0

AT-00220

3) Remove the split pin, and then remove the claw.
ST 398527700 PULLER ASSY

R X X

-
=
=
e
KRS

(%
%)

AT-00221

(A) Claw
(B) Split pin
(C) Pin

4) Attach two claws to the outer race, and set the
ST to the differential side retainer.
ST 398527700 PULLER ASSY

AT-00222

(A) Shaft
(B) Claw

5) Restore the removed claws to original position,
and install the pin and split pin.

6) Hold the shaft of ST to avoid removing from dif-
ferential side retainer, and then remove the bearing
outer race.

ST 398527700

NOTE:
Replace the bearing inner and outer races as a sin-
gle unit.

PULLER ASSY

AT-00223

(A) Shaft
(B) Differential side retainer
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D: ASSEMBLY

1. DIFFERENTIAL CASE ASSEMBLY

1) Install the washer, differential bevel gear and dif-
ferential bevel pinion in the differential case (RH).
Insert the pinion shaft.

2) Attach the straight pin in the reverse direction.

AT-00218

(A) Differential case (RH)

3) Install the washer and differential bevel gear to
differential case (LH). Put the differential case (RH)
on the case, and then assemble the two cases.

4) Install the hypoid driven gear and secure by
tightening the bolt.

Tightening torque:
62 N-m (6.3 kgf-m, 45.7 ft-Ib)

(©)

(A) Hypoid driven gear
(B) Differential case (RH)
(C) Differential case (LH)

5) Measurement of backlash (Selection of washer)
(1) Install the SUBARU genuine axle shaft to
differential case.

Part No. 38415AA070 AXLE SHAFT
(2) Measure the gear backlash using ST1 and
ST2, and then insert ST2 from the access win-
dow of the case.

ST1 498247001 MAGNET BASE

ST2 498247100 DIAL GAUGE

NOTE:

¢ Measure the backlash by placing the differential
bevel pinion tooth against two differential bevel
gear teeth.

* Fix the differential bevel pinion gear in place with
a screwdriver covered with cloth or similar tool
when measuring.

Standard:
0.13 — 0.18 mm (0.0051 — 0.0071 in)

(3) If the backlash is out of specification, select
a washer from the table below.

Washer
Part No. Thickness mm (in)
803038021 0.95 (0.037)
803038022 1.00 (0.039)
803038023 1.05 (0.041)

6) Using the ST, install the taper roller bearing.
ST 398487700  INSTALLER

AT-04377

(A) Taper roller bearing

4AT-106



Front Differential Assembly

AUTOMATIC TRANSMISSION

2. DIFFERENTIAL SIDE RETAINER

1) Install the bearing outer race to the differential

side retainer.

2) Install a new oil seal using the ST and a plastic

hammer.

ST 18675AA000 DIFFERENTIAL OIL SEAL
INSTALLER

1] <_b

i

3) Install a new O-ring.

AT-00226

AT-00219

E: INSPECTION

e Check each component for scratches, damage
or other faults.

e Measure the backlash, and then adjust it to be
within specification.

<Ref. to 4AT-107, ADJUSTMENT, Front Differen-
tial Assembly.>

F: ADJUSTMENT

1) Using the ST, screw-in the differential side re-

tainer until light contact is felt.

ST 18630AA010 WRENCH COMPL
RETAINER

NOTE:

* Screw-in the RH side slightly deeper than the LH
side.

* WRENCH ASSY (499787000) can also be used.

AT-00227

2) Remove the oil pump housing.

3) Remove the liquid gasket from the mating sur-
face completely.

4) Install the oil pump housing assembly to the con-
verter case, and secure them by tightening the four
bolts evenly.

NOTE:
Use an old gasket or aluminum washer to prevent
damaging the mating surface of the housing.

Tightening torque:
41 N-m (4.2 kgf-m, 30.2 ft-Ib)

AT-00205
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5) Rotate the drive pinion a few times using ST1
and ST2.

ST1 498937110 HOLDER

ST2 499787700 WRENCH

AT-00206

6) Tighten the differential side retainer LH until con-
tact is felt while rotating the shaft. Then loosen the
differential side retainer RH. Keep tightening the
differential side retainer LH, and loosening the re-
tainer RH until the pinion shaft no longer turns. This
is the “zero” state.

AT-00229

(A) Differential side retainer

7) After the “zero” state is established, back off the
differential side retainer LH 3 notches and secure it
with the lock plate. Then back off the differential
side retainer RH and retighten until it stops. Rotate
the drive pinion 2 or 3 times. Tighten the differential
side retainer RH 1-3/4 notches further. This sets
the preload. Finally, secure the differential side re-
tainer with the lock plate.

AT-00214

(A) Lock plate

NOTE:
Turning the differential side retainer by one notch
changes the backlash about 0.05 mm (0.0020 in).

AT-00230

8) Turn the drive pinion a few times with ST1 and
check to see if the backlash is within the specified
value, using ST2, ST3, ST4 and ST5.

ST1 499787700 WRENCH

ST2 498247001 MAGNET BASE

ST3 498247100 DIAL GAUGE

ST4 499787500 ADAPTER

ST5 498255400 PLATE

Backlash:
0.13 — 0.18 mm (0.0051 — 0.0071 in)

AT-00231

9) Adjust the teeth contact of the front differential
and drive shaft. <Ref. to 4AT-100, ADJUSTMENT,
Drive Pinion Shaft Assembly.>
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38.AT Main Case
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Pull out the torque converter clutch assembly.
<Ref. to 4AT-69, REMOVAL, Torque Converter
Clutch Assembly.>

3) Remove the input shaft.

VIR
AN
—~/ Vo AT-00114

4) Lift up the lever on the rear side of transmission
harness connector, and then disconnect it from the
stay.

5) Disconnect the inhibitor switch connector from
the stay.

6) Disconnect the air breather hose.

7) Remove the oil charger pipe. <Ref. to 4AT-68,
REMOVAL, Oil Charge Pipe.>

8) Remove the ATF inlet and outlet pipes. <Ref. to
4AT-65, REMOVAL, ATF Cooler Pipe and Hose.>
9) Separate the converter case from the transmis-
sion case. <Ref. to 4AT-89, REMOVAL, Converter
Case.>

10) Remove the oil pump housing.

<Ref. to 4AT-91, REMOVAL, Oil Pump Housing.>
11) Take out the high clutch and reverse clutch as-
sembly and thrust needle bearing.

(A) High clutch and reverse clutch ASSY
(B) Thrust needle bearing

12) Take out the high clutch hub and thrust needle
bearing.

AT-00233

(A) High clutch hub
(B) Thrust needle bearing

13) Take out the front sun gear and thrust needle

bearing.
(A) \\
N

\

K

S éf
o)

AN

i

(A) Front sun gear

(B) Thrust needle bearing

-00251

14) Pull out the leaf spring of the 2-4 brake while
taking care not to bend the spring.

N
A

AT-00252

(A) Leaf spring
(B) Retaining plate
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15) Remove the snap ring and thrust needle bear-
ing.

AT-00253

(A) Snapring
(B) Thrust needle bearing

16) Take out the retaining plate of the 2-4 brake,
drive plate and driven plate.

17) Take out the thrust needle bearing, planetary
gear assembly and low clutch assembly.

AT-00255

AT-00284

19) Remove the snap ring.

AT-00285

(A) Snapring
(B) 2-4 brake piston

20) Take out the 2-4 brake spring retainer.

AT-00286

21) Remove the 2-4 brake piston and 2-4 brake
piston retainer while taking care not to damage
them.

o

/ ° o O o S o
7 IS 550

(A) 2-4 brake piston
(B) 2-4 brake piston retainer

%ﬁfﬁa\
g
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22) Pull out the low & reverse brake leaf spring 26) Remove the spring retainer.
without bending it.

AT-00302

AT-00293 27)

)
|

S~
AT-00294

(A) Leaf spring

23) Remove the snap ring.

AT-00301

(A) Snap ring

24) Take out the low & reverse brake retaining
plate, drive plate, driven plate and dish plate.

X% “p %
4 AT-00297
29) Take out the low & reverse brake piston.
O

AT-00295

25) Turn the transmission case upside down, and
then take out the socket bolts while holding the
one-way clutch inner race by hand.

AT-00300

AT-00296
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B: INSTALLATION

1) Apply ATF fluid to the lip, then attach the low &
reverse brake piston.

NOTE:
Do not damage the lip seal.

AT-00300

AT-00301

AT-00302

4) Install the one-way clutch inner race.
5) Tighten the socket head bolts evenly from the
rear side of transmission case.

Tightening torque:
25 N-m (2.5 kgf-m, 18.4 ft-Ib)

2000\ N — 7 = I
oo —

AT-00296

6) Place the front side of transmission body up.

7) Install the thrust needle bearing.

8) Place the dish plate, driven plate, drive plate and
retaining plate neatly in this order on surface table.
9) Set the micro gauge to clutch, and read its scale.

NOTE:

The value, which is read in the gauge at this time, is
zero point.

10) Scale and record the weight “Z” of a flat board
which will be put on retaining plate.

NOTE:

* Use a stiff board which does not bend against
load as a flat board to be put on retaining plate.

* Use a flat board weighing less than 8.5 kg (18.7
Ib).

11) Put the flat board on retaining plate.

AT-01720

12) Using the following formula, read the push/pull
gauge, and calculate “N”.

N =83 N (8.5 kgf, 18.7Ib) - Z

N: Value indicated on push/pull gauge

83 N (8.5 kgf, 18.7 Ib) : Load applied to clutch plate
Z: Flat board weight
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13) Press the center of retaining plate by applying a
force of N using push/pull gauge, and then mea-
sure and record the height A. Measure at three lo-
cations or more spaced by equal distances and
take the average value.

NOTE:
If measuring in three locations, measure every
120°. If in four locations, measure every 90°.

AT-01721

) Dish plate

) Driven plate
(C) Drive plate

) Retaining plate

14) Installation of the low & reverse brake:

Install the dish plate, driven plate, drive plate and
retaining plate, and then secure them with a snap
ring.

NOTE:

Pay attention to the orientation of the dish plate.

S
AT-00294

(A) Snapring

15) Apply compressed air intermittently to check for
operation.

AT-00297

16) Measure the clearance.
(1) Place same thickness shims on both sides
to prevent plate from tilting, then measure and
record the clearance B.

- S

AT-01722
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(2) Piston stroke calculation
Calculate with A and B dimensions recorded
before. If the calculated value exceeds the ser-
vice limit, replace the drive plate with a new part
and select and adjust the retaining plate to be
within the default specification values.
T=A+B
T: Piston stroke
A: Amount of drive plate compression
B: Clearance between retaining plate and snap
ring
Turbo model
Initial standard:
2.7—3.2mm (0.106 — 0.126 in)
Limit thickness:
3.9 mm (0.153 in)

Non-turbo model
Initial standard:
2.15— 2.65 mm (0.085 — 0.104 in)
Limit thickness:
2.95mm (0.116 in)

Retaining plate
Part No. Thickness mm (in)
31667AA320 4.1 (0.161)
31667AA330 4.4 (0.173)
31667AA340 4.7 (0.185)
31667AA350 5.0 (0.197)
31667AA360 5.3 (0.209)
31667AA370 5.6 (0.220)
31667AA380 5.9 (0.232)

17) Install the leaf spring of the low & reverse
brake.

AT-00293

(A) Leaf spring

18) Install the 2-4 brake piston and 2-4 brake re-
tainer by aligning the hole of the 2-4 brake retainer
with the hole on the transmission case.

s O o ) R
o
; 6 _— 000 0
T E=aPT IS AT00287

(A) 2-4 brake piston
(B) 2-4 brake piston retainer

19) Install 2-4 brake piston spring retainer to the
transmission case.

AT-00286

20) Position the snap ring in the transmission. Us-
ing ST, press the snap ring into the specified loca-
tion.

ST 498677100

COMPRESSOR

/

AT-00289
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21) Install the planetary gear and low clutch as-
sembly to the transmission case.

NOTE:

Install carefully while rotating the low clutch and
planetary gear assembly slowly, paying special at-
tention not to damage the seal ring.

AT-00255

22) Measure the amount of drive plate compres-
sion and record that value. (Non-turbo model)
(1) Place the dish plate, driven plate, drive plate
and retaining plate neatly in this order on sur-
face table.
(2) Set the micro gauge to clutch, and read its
scale.

NOTE:
The value, which is read in the gauge at this time, is
zero point.
(3) Scale and record the weight “Z” of a flat
board which will be put on retaining plate.

NOTE:
* Use a stiff board which does not bend against
load as a flat board to be put on retaining plate.
* Use a flat board weighing less than 10.2 kg (22.5
Ib).

(4) Put the flat board on retaining plate.

AT-01720

(5) Using the following formula, read the push/
pull gauge, and calculate “N”.

N =100 N (10.2 kgf, 22.5 Ib) - Z

N: Value indicated on push/pull gauge

100 N (10.2 kgf, 22.5 Ib) : Load applied to clutch
plate

Z: Flat board weight

(6) Press the center of retaining plate by apply-
ing a force of N using push/pull gauge, and then
measure and record the height A. Measure at
three locations or more spaced by equal dis-
tances and take the average value.

NOTE:

If measuring in three locations, measure every
120°. If measuring in four locations, measure every
90°.

AT-01725

(A) Drive plate
(B) Driven plate
(C) Retaining plate

23) Install the pressure rear plate, 2-4 brake drive
plate, driven plate, retaining plate and snap ring.

D
A
A
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24) Install a new 2-4 brake seal to transmission
case.

AT-00284

25) After all 2-4 brake component parts have been
installed, blow in air intermittently and confirm the
operation of brake.

AT-00290

26) Check the piston stroke. (Non-turbo model)
(1) Measure the clearance B between the re-
taining plate and snap ring.

4 )

e

\ J
AT-01724

(2) Piston stroke calculation
Calculate with A and B dimensions recorded
before. If the service limits from the calculation
formula are exceeded, replace the drive plate
and select and adjust the retaining plate to be
with in standard values.
T=A+B
T: Piston stroke
A: Amount of drive plate compression
B: Clearance between retaining plate and snap
ring

Initial standard:
1.7 — 2.1 mm (0.067 — 0.083 in)

Limit thickness:
2.3 mm (0.091 in)

Retaining plate

Part No. Thickness mm (in)
31567AA991 5.6 (0.220)
31567AB001 5.8 (0.228)
31567AB011 6.0 (0.236)
31567AB021 6.2 (0.244)
31567AB031 6.4 (0.252)
31567AB041 6.6 (0.260)

27) Measure the clearance between the retaining
plate and snap ring. (Turbo model)

If the clearance exceeds the service limits, replace
the driven plate and select and adjust the retaining
plate so that the clearance is within default stan-
dard values.

Initial standard:
0.8 — 1.2 mm (0.031 — 0.047 in)

Limit thickness:
1.5 mm (0.059 in)

AT-00292
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Retaining plate
Part No. Thickness mm (in)
31567AA991 5.6 (0.220)
31567AB001 5.8 (0.228)
31567AB011 6.0 (0.236)
31567AB021 6.2 (0.244)
31567AB031 6.4 (0.252)
31567AB041 6.6 (0.260)

28) Attach while making sure that the position of
the leaf spring is correct.

30) Install the front sun gear and the thrust needle
bearing.

AT-02218

Front sun gear
Thrust needle bearing
Upside

Downside

x@/
N\

(B)

\
(A)
e

{

: (@)

AT-00252

(A)
(B)

Leaf spring
Retaining plate

29) Install the thrust needle bearing in the correct

direction.

Outside

31) Apply vaseline, then attach the thrust needle
bearing to the high clutch hub. Install the high
clutch hub by correctly engaging the splines of the
front planetary carrier.

32) Install the thrust needle bearing in the correct
direction.

Snap ring

Upside
Downside
Outside

Thrust needle bearing
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High clutch hub
Thrust needle bearing
Upside

Downside

Outside
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33) Install the high clutch assembly and reverse
clutch assembly.

—1
b=
AT-00235

(A) High clutch and reverse clutch ASSY

34) Adjust the total end play. <Ref. to 4AT-95, AD-
JUSTMENT, Oil Pump Housing.>

35) Install the thrust needle bearing in the correct
direction.

) High clutch and reverse clutch ASSY
) Thrust needle bearing
(C) Upside
) Downside
) Outside

36) Install the converter case assembly to the
transmission case assembly. <Ref. to 4AT-89, IN-
STALLATION, Converter Case.>

37) Insert the inhibitor switch and transmission har-
ness connector onto the stay.

AT-01351

(A) Transmission harness ASSY connector
(B) Inhibitor switch harness connector

38) Install the air breather hose. <Ref. to 4AT-67,
INSTALLATION, Air Breather Hose.>

39) Install the ATF cooler pipe. <Ref. to 4AT-66, IN-
STALLATION, ATF Cooler Pipe and Hose.>

40) Install the oil charger pipe along with the O-
ring. <Ref. to 4AT-68, INSTALLATION, Oil Charge
Pipe.>

41) Insert the input shaft while rotating it lightly by
hand, and then check the amount of protrusion.

Normal protrusion A:
50 — 55mm (1.97 — 2.17 in)

=1

A Aﬁ‘\y

42) Install the torque converter clutch assembly.
<Ref. t0 4AT-69, INSTALLATION, Torque Convert-
er Clutch Assembly.>

43) Install the transmission assembly to the vehi-
cle. <Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: DISASSEMBLY

1. HIGH CLUTCH AND REVERSE CLUTCH

1) Remove the snap ring, and then take out the re-
taining plate, drive plate and driven plate.

AT-00291

AT-00236

(A) Snap ring
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2) Remove the snap ring, and then take out the re-
taining plate, drive plate and driven plate.

AT-00237

(A) Snapring

3) Using the ST1 and ST2, remove the snap ring.
ST1 398673600 COMPRESSOR
ST2 498627100 SEAT

(A) Snapring

4) Take out the clutch cover, spring retainer, high
clutch piston and reverse clutch piston.

AT-00239

(A) Reverse clutch piston
(B) Clutch cover
(C) Return spring

5) Remove the D-ring and lip seal from the high
clutch piston and reverse clutch piston.

AT-00240

(A) High clutch piston
(B) Reverse clutch piston

2. PLANETARY GEAR AND LOW CLUTCH
1) Remove the snap ring from low clutch drum.

AT-00259

(A) Snap ring
(B) Low clutch drum

2) Take out the front planetary carrier.

AT-00260

(A) Front planetary carrier
(B) Low clutch drum
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3) Take out the rear sun gear.

AT-00261

(A) Rear sun gear
(B) Rear planetary carrier

4) Take out the rear planetary carrier, washer and
thrust needle bearing.

W L

',}»...-zﬁ"

I i

AT-00262

(A) Rear planetary carrier
(B) Low clutch drum

5) Take out the rear internal gear.

AT-00263

(A) Rearinternal gear
(B) Low clutch drum

6) Remove the snap ring from low clutch drum.

AT-00264

(A) Snapring
(B) Low clutch drum

7) Compress the spring retainer of the low & re-
verse brake, and remove the snap ring from low
clutch drum using ST1 and ST2.

ST1 498627100 SEAT

ST2 398673600 COMPRESSOR

AT-00265

(A) Snapring
(B) Low clutch drum

8) Remove the one-way clutch. <Ref. to 4AT-109,
REMOVAL, AT Main Case.>

9) Install the one-way clutch inner race to the low
clutch drum, and then apply compressed air to re-
move the low clutch piston.

AT-00266

(A) Apply compressed air.
(B) One-way clutch inner race

10) Remove the one-way clutch inner race.
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11) Remove the one-way clutch after taking out the

snap ring.

AT-00267

(A)
(B)
(©)

Snap ring
Plate
One-way clutch

12) Remove the needle bearing after taking out the

snap ring.

X Y
g

AT-00268

(A)
(B)

Needle bearing
Snap ring

3. 2-4 BRAKE
Separate the 2-4 brake piston and piston retainer.

(A) (B)

i

AT-00288

(A)
(B)

\v/
2-4 brake piston

2-4 brake piston retainer

4. ONE-WAY CLUTCH INNER RACE
1) Remove the seal ring.

(A)

(B)
AT-00298

(A) One-way clutch inner race
(B) Sealring

2) Remove the needle bearing using ST.
ST 398527700 PULLER ASSY

5. ONE-WAY CLUTCH OUTER RACE

1) Remove the one-way clutch after taking out the
snap ring.

AT-00267

(A) Snap ring
(B) Plate
(C) One-way clutch

2) Remove the needle bearing after taking out the
snhap ring.

izl

‘

AT-00268

(A) Needle bearing
(B) Snap ring
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D: ASSEMBLY

1. HIGH CLUTCH AND REVERSE CLUTCH

1) Install the new D-ring and lip seal to the high
clutch piston and reverse clutch piston.

2) Install the high clutch piston to the reverse clutch
piston.

NOTE:
Be careful not to damage the D-ring and lip seal.

AT-00240

(A) High clutch piston
(B) Reverse clutch piston

3) Install the reverse clutch assembly to the high
clutch drum. Align the groove on reverse clutch pis-
ton with the groove on high clutch drum during in-
stallation.

(A) Reverse clutch piston
(B) High clutch drum

4) Install the spring retainer to the high clutch pis-
ton.

(8)
AT-00242

(A) Return spring
(B) High clutch drum

5) Attach the ST to the high clutch piston.
ST 498437000 HIGH CLUTCH PISTON
GUIDE

AT-00243

6) Install the cover to the high clutch piston without

bending the high clutch piston seal.

7) Install the snap ring using ST1 and ST2.

ST1 398673600 COMPRESSOR

ST2 498627100 SEAT

ST3 498437000 HIGH CLUTCH PISTON
GAUGE

AT-00244
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8) Measure the amount of drive plate compression
and record that value.
(1) Place the dish plate, driven plate, drive plate
and retaining plate neatly in this order on sur-
face table.
(2) Set the micro gauge to clutch, and read its
scale.

NOTE:
The value, which is read in the gauge at this time, is
zero point.
(3) Scale and record the weight “Z” of a flat
board which will be put on retaining plate.

NOTE:
* Use a stiff board which does not bend against
load as a flat board to be put on retaining plate.
* Use a flat board weighing less than 25.5 kg (56.2
Ib).

(4) Put the flat board on retaining plate.

AT-01720

(5) Using the following formula, read the push/
pull gauge, and calculate “N”.

N =250 N (25.5 kgf, 56.2 Ib) — Z

N: Value indicated on push/pull gauge

250 N (25.5 kgf, 56.2 Ib) : Load applied to clutch
plate

Z: Flat board weight

(6) Press the center of retaining plate by apply-
ing a force of N using push/pull gauge, and then
measure and record the height A. Measure at
three locations or more spaced by equal dis-
tances and take the average value.

NOTE:
If measuring in three locations, measure every

120°. If measuring in four locations, measure every
90°.

AT-01725

(A) Drive plate
(B) Driven plate
(C) Retaining plate

9) Install the thickest driven plate to piston side,
and then install the driven plate, drive plate, retain-
ing plate to high clutch drum.

AT-00245
10) Install the snap ring to high clutch drum.
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11) Apply compressed air intermittently to check for
operation.

AT-00246

12) Check the piston stroke. (Non-turbo model)
(1) Measure the clearance B between the re-
taining plate and snap ring. (High clutch)

( )

. J AT-01726

(A) Thickness gauge

(2) Piston stroke calculation
Calculate with A and B dimensions recorded
before. If the service limits from the calculation
formula are exceeded, replace the drive plate
and select and adjust the retaining plate to with-
in default standard values.
T=A+B
T: Piston stroke
A: Amount of drive plate compression
B: Clearance between retaining plate and snap
ring

Initial standard:

2.0— 2.3 mm (0.079 — 0.091 in)

Limit thickness:
2.6 mm (0.102 in)

High clutch retaining plate
Part No. Thickness mm (in)
31567AA710 4.7 (0.185)
31567AA720 4.8 (0.189)
31567AA730 4.9 (0.193)
31567AA740 5.0 (0.197)
31567AA670 5.1 (0.201)
31567AA680 5.2 (0.205)
31567AA690 5.3 (0.209)
31567AA700 5.4 (0.213)

13) Measure the clearance between the high clutch
retaining plate and snap ring. (Turbo model)
At this time, do not press down the retaining plate.

Initial standard:
0.8 — 1.1 mm (0.031 — 0.043 in)

Limit thickness:
1.5 mm (0.059 in)

AT-00249

(A) Thickness gauge

If the clearance exceeds the service limits, replace
the drive plate, then select and adjust the retaining
plate so that the clearance is within default stan-
dard values.

Retaining plate

Part No. Thickness mm (in)
31567AA710 4.7 (0.185)
31567AA720 4.8 (0.189)
31567AA730 4.9 (0.193)
31567AA740 5.0 (0.197)
31567AA670 5.1 (0.201)
31567AA680 5.2 (0.205)
31567AA690 5.3 (0.209)
31567AA700 5.4 (0.213)

14) Measure the amount of drive plate compres-
sion and record that value.
(1) Place the dish plate, driven plate, drive plate
and retaining plate neatly in this order on sur-
face table.
(2) Set the micro gauge to clutch, and read its
scale.

NOTE:
The value, which is read in the gauge at this time, is
zero point.
(3) Scale and record the weight “Z” of a flat
board which will be put on retaining plate.

NOTE:

* Use a stiff board which does not bend against
load as a flat board to be put on retaining plate.

* Use a flat board weighing less than 15.3 kg (33.7
Ib).
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(4) Put the flat board on retaining plate.

AT-01720

(5) Using the following formula, read the push/
pull gauge, and calculate “N”.

N =150 N (15.3 kgf, 33.7 Ib) - Z

N: Value indicated on push/pull gauge

150 N (15.3 kgf, 33.7 Ib) : Load applied to clutch
plate

Z: Flat board weight

(6) Press the center of retaining plate by apply-
ing a force of N using push/pull gauge, and then
measure and record the height A. Measure at
three locations or more spaced by equal dis-
tances and take the average value.

NOTE:

If measuring in three locations, measure every
120°. If measuring in four locations, measure every
90°.

AT-01727

(A) Drive plate
(B) Driven plate
(C) Retaining plate

15) Install the driven plate, drive plate, retaining
plate and snap ring.

AT-00247

16) Apply compressed air intermittently to check for
operation.

AT-00248

17) Check the piston stroke.
(1) Measure the clearance B between the re-
taining plate and snap ring. (Reverse clutch)
At this time, do not press down the retaining

plate.
4 )
B
\ J

(A) Thickness gauge
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(2) Piston stroke calculation

Calculate with A and B dimensions recorded
before. If the calculated value exceeds the ser-
vice limit, replace the drive plate with a new part
and adjust it within the initial specification.
T=A+B

T: Piston stroke

A: Amount of drive plate compression

B: Clearance between retaining plate and snap
ring

Initial standard:
1.1 — 1.4 mm (0.043 — 0.055 in)
Limit thickness:
1.6 mm (0.063 in)
Reverse clutch retaining plate
Part No. Thickness mm (in)
31567AA910 4.0 (0.157)
31567AA920 4.2 (0.165)
31567AA930 4.4 (0.173)
31567AA940 4.6 (0.181)
31567AA950 4.8 (0.189)
31567AA960 5.0 (0.197)
31567AA970 5.2 (0.205)
31567AA980 5.4 (0.213)

2. PLANETARY GEAR AND LOW CLUTCH

1) Apply ATF to the new D-ring, and attach to the
low clutch piston.
2) Install the low clutch piston to low clutch drum.

NOTE:
Be careful not to damage the D-ring.

AT-00269

(A) Low clutch piston
(B) Low clutch drum

3) Install the spring retainer to low clutch piston.

AT-00270

(A) Spring retainer
(B) Low clutch drum

4) Attach the ST to the low clutch drum.
ST 498437100 LOW CLUTCH PISTON
GUIDE

AT-00271

5) Using ST1 and ST2, set the cover on the piston

and press against it, and attach the snap ring. At

this time, be careful not to bend the cover seal.

ST1 498627100 SEAT

ST2 398673600 COMPRESSOR

ST3 498437100 LOW CLUTCH PISTON
GUIDE

AT-00272
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6) Install the dish plate, driven plate, drive plate and
retaining plate, and then secure them with a snap
ring.

AT-00273

) Snap ring

(B) Low clutch drum

(C) Dish plate

(D) Low clutch piston side

7) Check the low clutch for operation.
(1) Remove the one-way clutch. <Ref. to 4AT-
109, REMOVAL, AT Main Case.>
(2) Set the one-way clutch inner race, and apply
compressed air for checking.

AT-00274

(A) Apply compressed air.
(B) Low clutch drum

8) Check the low clutch clearance.
(1) Place same thickness shims on both sides
to prevent plate from tilting.
(2) Check the clearance between retaining
plate and low clutch operation.

Initial standard:
0.7 — 1.1 mm (0.028 — 0.043 in)

Limit thickness:
1.6 mm (0.063 in)

Z 2=
LAZ e =

]
Gl

AT-00283

(A) Thickness gauge
(B) Low clutch drum

If the clearance exceeds the service limits, re-
place the drive plate, then select and adjust the
retaining plate so that the clearance is within
default standard values.

Retaining plate
Part No. Thickness mm (in)
31567AB050 3.8 (0.150)
31567AB060 4.0 (0.157)
31567AB070 4.2 (0.165)
31567AB080 4.4 (0.173)
31567AB090 4.6 (0.181)

9) Install the washer to the rear internal gear.

AT-00275

(A) Rearinternal gear
(B) Washer
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10) Install the rear internal gear.

-fiiillllllllll:’,r :
lj '

(B)

AT-00276

(A) Rearinternal gear
(B) Low clutch drum

11) Install the thrust needle bearing in the correct
direction.

AT-02222

(A) Thrust needle bearing

(B) Low clutch drum

(C) Rear planetary carrier side
(D) Low clutch piston side

12) Install the washer by aligning the protrusion of

the washer with the hole of the rear planetary carri-
er.

AT-00278

(A) Washer
(B) Rear planetary carrier

13) Install the rear planetary carrier to the low
clutch drum.

(A)

11%/),” T

iR

[F<AL Ty
T

AT-00262

(A) Rear planetary carrier
(B) Low clutch drum

14) Install the thrust needle bearing in the correct
direction.

AT-02223

(A) Rear sun gear side
(B) Rear planetary carrier side

15) Install the rear sun gear in the correct direction.

AT-00261

(A) Rear sun gear
(B) Rear planetary carrier
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16) Install the thrust needle bearing in the correct 19) Install the needle bearing, and then secure with
direction. the snap ring.
(B)
2 (A)
(A) T “-
02 z I.I.I E
=)
P\ 2
| aesill
L
=—
AT-00280 ‘ AT-00268
(A) Thrust needle bearing (A) Needle bearing
(B) Front planetary carrier (B) Snap ring
(C) Rear sun gear side )
(D) Front planetary carrier side 20) Install the one-way clutch, and then secure with
the snap ring.
17) Install the front planetary carrier to the low 21) Set the one-way clutch inner race to the D
clutch drum. clutch drum. Make sure that the forward clutch is
free in the clockwise direction and locked in the
counterclockwise direction, as viewed from the
(A) front of the vehicle.
AT-00260
(A) Front planetary carrier
(B) Low clutch drum AT-00282
18) Install the snap ring to the low clutch drum. (A) Locked
(B) Free
(B)
AT-00281

(A) Snap ring
(B) Front planetary carrier
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3. 2-4 BRAKE
1) Apply ATF to the D-ring, and attach to the 2-4
brake piston.

2) Install 2-4 brake piston to 2-4 brake piston re-
tainer.

NOTE:
Be careful not to damage the D-ring.

(A) (B)

AT-00288

(A) 2-4 brake piston
(B) 2-4 brake piston retainer

4. ONE-WAY CLUTCH INNER RACE

1) Install the needle bearing to inner race using ST
and a press.

ST 398497701 SEAT

AT-00299

2) Apply vaseline to the groove of inner race and to
the new seal ring.

3) Install two seal rings to the one-way clutch inner
race.

\

(B)

AT-00298

(A) One-way clutch inner race
(B) Sealring

5. ONE-WAY CLUTCH OUTER RACE

1) Install the needle bearing, and then secure with
the snap ring.

AT-00268

(A) Needle bearing
(B) Snap ring

2) Install the one-way clutch, and then secure with
the snap ring.

3) Set the one-way clutch inner race to the low
clutch drum. Make sure that the forward clutch is
free in the clockwise direction and locked in the
counterclockwise direction, as viewed from the
front of the vehicle.

AT-00282

(A) Locked
(B) Free
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E: INSPECTION

1. HIGH CLUTCH AND REVERSE CLUTCH

Check the following items.

* Drive plate surface wear and damage

* Discoloration of the driven plate (burnt color)

e Snap ring wear and spring retainer deformation
* Lip seal and D-ring wear and damage

* Piston and piston check ball operation

e Adjust the total end play. <Ref. to 4AT-95, AD-
JUSTMENT, Oil Pump Housing.>

2. PLANETARY GEAR AND LOW CLUTCH

Check the following items.

* Drive plate surface wear and damage

e Discoloration of the driven plate (burnt color)

e Snap ring wear and spring retainer deformation
* Lip seal and D-ring wear and damage

* Inspect the total end play, and adjust it to be with-
in the standard value. <Ref. to 4AT-95, ADJUST-
MENT, Oil Pump Housing.>

3. 2-4 BRAKE

Check the following items.

* Drive plate surface wear and damage

» Discoloration of the driven plate (burnt color)

* Snap ring wear, leaf spring setting and break-
age, and spring retainer deformation

* Lip seal and D-ring wear and damage

* Inspect the total end play, and adjust it to be with-
in the standard value. <Ref. to 4AT-95, ADJUST-
MENT, Oil Pump Housing.>

4. ONE-WAY CLUTCH

* Check that the snap ring is not damaged and the
seal ring is not deformed.

* Inspect the total end play, and adjust it to be with-
in the standard value. <Ref. to 4AT-95, ADJUST-
MENT, Oil Pump Housing.>

5. LOW & REVERSE BRAKE

Check the following:

* Drive plate surface wear and damage

» Discoloration of the driven plate (burnt color)

* Snap ring wear, leaf spring setting and break-
age, and spring retainer deformation

* Lip seal wear and damage
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39.Transmission Control Device
A: REMOVAL

1) Remove the transmission assembly from vehicle
body. <Ref. to 4AT-37, REMOVAL, Automatic
Transmission Assembly.>

2) Pull out the torque converter clutch assembly.
<Ref. to 4AT-69, REMOVAL, Torque Converter
Clutch Assembly.>

3) Remove the input shaft.

4) Lift up the lever on the rear side of transmission
harness connector, and then disconnect it from the
stay.

5) Disconnect the air breather hose. <Ref. to 4AT-
67, REMOVAL, Air Breather Hose.>

6) Disconnect the inhibitor switch connector from
the stay.

7) Wrap vinyl tape around the nipple attached to
the air breather hose.

8) Remove the pitching stopper bracket.

9) Remove the inhibitor switch.

|
B e
_\4\%?_5— o-—|
—I ©,
©
e
AT-00304
10) Remove the control valve body assembly.

<Ref. to 4AT-58, REMOVAL, Control Valve Body.>
11) Pull out the manual plate spring pin.

AT-02224

12) Remove the bolts securing the range select le-
ver, then remove the range select lever, manual
plate and parking rod.

NOTE:
Be careful not to damage the lips of press-fitted oil
seal in the case.

(A) Bolt

(B) Range select lever
(C) Manual plate

(D) Parking rod

13) Remove the detention spring.

B: INSTALLATION

1) Install the detention spring to the transmission
case.
Tightening torque:

6 N-m (0.6 kgf-m, 4.4 ft-Ib)
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2) Insert the range select lever, and then tighten
the bolt.
Tightening torque:

6 N-m (0.6 kgf-m, 4.4 ft-Ib)

) Bolt

(B) Range select lever
) Manual plate

) Parking rod

4) Insert the spring pin to the manual plate.

AT-02225

5) Install the oil pan and the control valve body as-
sembly. <Ref. to 4AT-59, INSTALLATION, Control
Valve Body.>

6) Turn over the transmission case to its original
position.

7) Install the pitching stopper bracket.

Tightening torque:

41 N-m (4.2 kgf-m, 30.2 ft-Ib)
8) Install and adjust the inhibitor switch. <Ref. to
4AT-47, Inhibitor Switch.>

9) Insert the inhibitor switch and transmission har-
ness connector onto the stay.

AT-01351

(A) Transmission harness ASSY connector
(B) Inhibitor switch harness connector

10) Install the air breather hose. <Ref. to 4AT-67,
INSTALLATION, Air Breather Hose.>

11) Insert the input shaft while rotating it lightly by
hand, and then check the amount of protrusion.

Normal protrusion A:
50 — 55 mm (1.97 — 2.17 in)

=1

|
Lp)
AT-00291

12) Install the torque converter clutch assembly.
<Ref. 10 4AT-69, INSTALLATION, Torque Convert-
er Clutch Assembly.>

13) Install the transmission assembly to the vehi-
cle. <Ref. to 4AT-40, INSTALLATION, Automatic
Transmission Assembly.>

C: INSPECTION

Make sure that the manual lever and detention
spring are not worn or otherwise damaged.
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1. Basic Diagnostic Procedure

A: PROCEDURE

Step

Check

Yes

No

CHECK PRE-INSPECTION.

1) Ask the customer when and how the trouble
occurred using the interview check list. <Ref. to
4AT(diag)-4, Check List for Interview.>

2) Before performing diagnosis, inspect the fol-
lowing items which may influence AT problems.
* General Inspection <Ref. to 4AT(diag)-5,
INSPECTION, General Description.>

» Disconnection of harness connector

¢ Visual check for harness damage

* QOil leakage

¢ Stall speed test <Ref. to 4AT-32, Stall Test.>
¢ Line pressure test <Ref. to 4AT-34, Line Pres-
sure Test.>

» Transfer clutch pressure test <Ref. to 4AT-36,
Transfer Clutch Pressure Test.>

e Time lag test <Ref. to 4AT-33, Time Lag
Test.>

¢ Road test <Ref. to 4AT-31, Road Test.>

¢ Inhibitor switch <Ref. to 4AT-47, Inhibitor
Switch.>

Is the unit that is thought to
influence the AT problem work-
ing properly?

Go to step 2.

Repair or replace
each item.

CHECK AT OIL TEMP WARNING LIGHT.
Turn the ignition switch to ON.

Does the AT OIL TEMP warn-
ing light illuminate?

Go to step 4.

Go to step 3.

CHECK AT OIL TEMP WARNING LIGHT.

1) Turn the ignition switch to OFF.

2) Repair the AT OIL TEMP warning light cir-
cuit or power supply and ground line circuit.
<Ref. to 4AT(diag)-22, AT Oil Temp Warning
Light Display.>

3) Turn the ignition switch to ON.

Is the AT OIL TEMP warning
light flashing?

Go to step 4.

Go to step 5.

CHECK INDICATION OF DTC.

Display the DTC.

NOTE:

If the communication function of Subaru Select
Monitor cannot be executed normally, check
the communication circuit. <Ref. to 4AT(diag)-
27, COMMUNICATION FOR INITIALIZING IM-
POSSIBLE, Diagnostic Procedure for Subaru
Select Monitor Communication.>

Is DTC displayed?

Go to step 6.
NOTE:

Record all DTC.

Go to step 5.

PERFORM GENERAL DIAGNOSTICS.

1) Inspect using “Diagnostic Procedure with-
out Diagnostic Trouble Code (DTC)”. <Ref. to
4AT(diag)-83, Diagnostic Procedure without
Diagnostic Trouble Code (DTC).>

2) Inspect using “General Diagnostic Table”.
<Ref. to 4AT(diag)-86, General Diagnostic
Table.>

3) Perform the Clear Memory Mode.

4) Perform the Inspection Mode. <Ref. to
4AT(diag)-20, Inspection Mode.>

5) Display the DTC.

Is DTC displayed?

Go to step 6.

Finish the diagno-
sis.

4AT(diag)-2
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Step Check Yes No
PERFORM DIAGNOSIS. Is DTC displayed? Inspect using the |Finish the diagno-
1) Inspect using the “Diagnostic Procedure “Diagnostic Proce- |sis.
with Diagnostic Trouble Code (DTC)”. <Ref. to dure with Diagnos-
4AT(diag)-33, Diagnostic Procedure with Diag- tic Trouble Code
nostic Trouble Code (DTC).> (DTC)”. <Ref. to
NOTE: 4AT (diag)-33,
For DTC table, refer to “List of Diagnostic Trou- Diagnostic Proce-
ble Code (DTC)”. <Ref. to 4AT(diag)-31, List of dure with Diagnos-
Diagnostic Trouble Code (DTC).> tic Trouble Code
2) Repair the trouble cause. (DTC).>
3) Perform the Clear Memory Mode.
4) Perform the Inspection Mode. <Ref. to
4AT (diag)-20, Inspection Mode.>
5) Display the DTC.
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Check List for Interview
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

2. Check List for Interview
A: CHECK

Check the following items when a problem has occurred.

NOTE:
Use copies of this page for interviewing customers.

Customer’s name

Date of purchase

Date of repair

Transmission model Transmission | V.I.N.
Odometer reading km (miles)
Frequency [ Continuous ] Intermittent ( times a day)
Weather Fine [JCloudy [JRainy []Snowy
([ Others
( )
Place [ Highland ] Suburbs [Jlnnercity [JUphill []Rough road
([ Others
( )
Ambient air temperature (QHot [JWarm []Cool []Cold
Vehicle speed km/h (MPH)

AT OIL TEMP warning light (AT diag-
nostic indicator light)

[ Blinks continuously

(] Does not blink

Select lever position

arP QR QN 0D

Qs Q2 Q1

Driving condition

[ Not affected
(] When revving at a stand-
still

[ At starting
(O While accelerating

O While turning (CJ R/J L)

[ While idling
[ While cruising

(] While decelerating

Symptoms

([ No up-shift

(] No down-shift

[ No kick down

[ Vehicle does not move (7] Any position

([ Particular position)

(O Lock-up malfunction

[ Noise or vibration

(] Shift shock or slip

(] Select lever does not move

] Others
( )
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General Description

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

3. General Description
A: CAUTION

1. SUPPLEMENTAL RESTRAINT SYSTEM
“AIRBAG”

The airbag system wiring harness is routed near
the TCM.

CAUTION:

* The airbag system wiring harnesses and con-
nectors are colored yellow. Do not use an elec-
tric test equipment to check these circuits.

¢ Be careful not to damage the airbag system
wiring harness when performing TCM diagnos-
tics or servicing.

2. MEASUREMENT

When measuring the voltage and resistance of the
ECM, TCM or each sensor, use a tapered pin with
a diameter of less than 0.64 mm (0.025 in) in order
to avoid poor contact. Do not insert a pin of more
than 0.65 mm (0.026 in) diameter.

B: INSPECTION

1. BATTERY

Measure the battery voltage and specific gravity of
the electrolyte.

Standard voltage: 12 V or more
Specific gravity: 1.260 or more

2. TRANSMISSION GROUND

Check that the ground terminal bolt is tightened se-
curely.
Chassis side

Tightening torque:
13 N-m (1.3 kgf-m, 9.4 ft-Ib)

AT-00315

3. ATF LEVEL

Check that the ATF level is at the specified amount.
<Ref. to 4AT-28, INSPECTION, Automatic Trans-
mission Fluid.>

LOIIIIIIIOF
I
=z
OF
L
Z

]

(ot
(cop Lo

AT-00316

(A) Upper level
(B) Lower level

4. FRONT DIFFERENTIAL OIL LEVEL

Check the front differential oil level is the specified
amount. <Ref. to 4AT-30, INSPECTION, Differen-
tial Gear Oil.>

AT-00317

(A) Upper level
(B) Lower level

5. OPERATION OF SELECT LEVER
Check there is no noise, dragging or contact pat-
tern in each select lever range.

WARNING:
Stop the engine while checking operation of the
select lever.

AT-00413
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General Description
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

C: PREPARATION TOOL
1. SPECIAL TOOL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS

1B021XU0 SUBARU SELECT | Used for troubleshooting the electrical system.
MONITOR Il KIT

ST1B021XU0
2. GENERAL TOOL
TOOL NAME REMARKS
Circuit tester Used for measuring resistance, voltage and current.
Oscilloscope Used for measuring the sensor.

4AT(diag)-6



Electrical Component Location

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

4. Electrical Component Location

A: LOCATION
1. CONTROL MODULE

>/.\/_—_
/
AT-00414
(1) Engine control module (ECM) (8) Transmission control module (4) Data link connector
(2) AT OIL TEMP warning light (TCM)
(AT diagnostic indicator light)
</ \>
O
(2)
AT-00323 AT-00415

AT-03375
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Electrical Component Location
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

2. SENSOR
(4)
AT-03376
(1)  Front vehicle speed sensor (4) Torque converter turbine speed (5) ATF temperature sensor
(2) Inhibitor switch sensor

(8) Rear vehicle speed sensor
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Electrical Component Location
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

MODEL WITH MP-T (1) (3)

S =

—1 o ||t

~ L { Z

W |
b s AT-04301

WITH VTD MODEL

AT-03378

AT-03381
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Electrical Component Location
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

3. SOLENOID

(LT

?_\

== ,
| | = o/z.g\s

ﬂjl’l'l’ 1171]

2 (3
AT-00379
(1) Line pressure linear solenoid (4) Low & reverse duty solenoid (6) Transfer duty solenoid
(2) High clutch duty solenoid (5) Low clutch duty solenoid (7)  Lock-up duty solenoid

(3) 2-4 brake duty solenoid

AT-00380
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Transmission Control Module (TCM) I/O Signal
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

5. Transmission Control Module (TCM) I/O Signal
A: ELECTRICAL SPECIFICATION

10 (B54) 10 (B55)

7]6]5]4]3] 2 [ 1 6|5 4[3[2]1
19[18[17[16[15[14[13[12]11[10[ 9] 8 16/15[14/13[12[11[10] 9] 8|7
27(26 2524 23(22]21(20 27(26]25|24|23[22|21] 20191817
35|34 33/32 31]30[29]28 35/34[33/32]31 30]29]28

AT-04404
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Transmission Control Module (TCM) I/O Signal
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Check with ignition switch ON

Contents

Measured terminal
(Connector & Terminal No.)

Positive terminal

Ground terminal

Measuring
condition

Voltage (V)

Resistance
(Q)

Backup power supply

(B54) No. 25

(B54) No. 26

(B54) No. 27

Chassis ground

Ignition switch
OFF

10—13

ACC power supply

(B54) No. 12

Chassis ground

Ignition switch
ACC

10— 13

Ignition power supply

(B54) No. 1

(B54) No. 2

Chassis ground

Ignition switch ON
(engine OFF)

10— 13

“P” range switch

(B55) No. 14

Chassis ground

Select lever in “P”
range

Less than 1

Select lever in any
other than “P”
range

8 or more

“R” range switch

(B55) No. 13

Chassis ground

Select lever in “R”
range

Less than 1

Select lever in any
other than “R”
range

8 or more

“N” range switch

(B55) No. 11

Chassis ground

Select lever in “N”
range

Less than 1

Select lever in any
other than “N”
range

8 or more

Inhibitor switch

“D” range switch

(B55) No. 10

Chassis ground

Select lever in “D”
range

Less than 1

Select lever in any
other than “D”
range

8 or more

“3” range switch

(B55) No. 8

Chassis ground

Select lever in “3”
range

Less than 1

Select lever in any
other than “3”
range

8 or more

“2” range switch

(B55) No. 7

Chassis ground

Select lever in “2”
range

Less than 1

Select lever in any
other than “2”
range

8 or more

“1” range switch

(B55) No. 19

Chassis ground

Select lever in “1”
range

Less than 1

Select lever in any
other than “1”
range

8 or more

Brake switch

(B55) No. 20

Chassis ground

When brake pedal
is depressed.

10.5 or more

When brake pedal
is released.

Less than 1

ATF temperature sensor

(B55) No. 23

(B55) No. 12

ATF temperature
20°C (68°F)

3.5—43

25k—7k

ATF temperature
80°C (176°F)

1.0—22

300 — 800

ATF temperature sensor ground

(B55) No. 12

Chassis ground

0

Less than 1
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Transmission Control Module (TCM) I/O Signal
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Check with ignition switch ON

Measured terminal M ) Resi
Contents (Connector & Terminal No.) easuring Voltage (V) esistance
" . - condition (Q)
Positive terminal | Ground terminal
Vehicle stopped 0
Rear vehicle speed sensor (B55) No. 26 (B55) No. 15 Vehicle speed at 2 or more —
least 20 km/h (AC range)
(12 MPH) g
Rear vehicle speed sensor ground (B55) No. 15 | Chassis ground — 0 Less than 1
Vehicle stopped 0
Front vehicle speed sensor (B55) No. 27 (B55) No. 16 Vehicle speed at 1 or more 450 — 650
least 20 km/h (AC range)
(12 MPH) 9
Front vehicle speed sensor ground (B55) No. 16 Chassis ground — — —
Engine idling after
warm-up 0
. (“D” range)
Torque converter turbine speed sensor (B55) No. 1 (B55) No. 2 —— 450 — 650
Engine idling after
warm-up 1 or more
(‘N range) (AC range)
Torque converter turbine speed sensor (B55) No. 2 Chassis ground . . -
ground
Vehicle speed at | Lessthan 1 «
Vehicle speed output signal (B55) No. 21 Chassis ground least 10 km/h —
— 4 or more
(6 MPH)
lgrzgfg;:;\”toc;]F?N Less than 1
Engi d signal B54) No. 11 Chassis ground —
ngine speed sig (B54) 'S 9roUNd 17 nition switch ON | 5 or more
(engine ON) (AC range)
Ignition switch ON
(engine OFF)
“R” range throttle 3.7—77
fully closed after
i ) ) engine warm-up.
Line pressure linear solenoid (B55) No. 4 (B55) No. 3 — - 40—6.0
Ignition switch ON
(engine OFF)
“R” range throttle 1.1—51
fully open after
engine warm-up.
Line pressure linear solenoid ground (B55) No. 3 Chassis ground — Lessthan1 | Lessthan 1
When lock up 10.5 or more
. . occurs.
Lock-up solenoid (B55) No. 6 Chassis ground - 20—45
When lock up is
Less than 1
released.
With fuse installed
to FWD switch | -essthan
Transfer duty solenoid (Model with MP-T) (B55) No. 5 Chassis ground | With fuse removed 20—45
from FWD switch 2.0—3.0
(1st gear)
“P” or “N” range Less than 1
Transfer duty solenoid (Model with VTD) (B55) No. 5 Chassis ground Throttle fully 2.0—45
5.0 or more
opened
2-4 brake duty solenoid (B54) No. 4 Chassis ground P or N" range 5.0 or more 2.0—45
- u i . .0—4.
y g 2nd or 4th gear Less than 1
High clutch duty solenoid (B54) No. 6 Chassis ground 3rd or 4th gear Less than 1 20—45
igh clutc . .0—4.
g y 9 “P” or “N” range 5.0 or more
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Transmission Control Module (TCM) I/O Signal
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Check with ignition switch ON

Measured terminal

Contents (Connector & Terminal No.) Measyring Voltage (V) Resistance
— - - condition (Q)
Positive terminal | Ground terminal
. . 1st or 2nd gear Less than 1
Low clutch duty solenoid (B54) No. 7 Chassis ground 20—45
“P” or “N” range 5.0 or more
Except “1” range 5.0 or more
Low & reverse duty solenoid (B54) No. 5 Chassis ground - p g 20—45
1” range 25—5.0
. . . Fuse removed 10.5 or more
FWD switch (Model with MP-T) (B54) No. 10 Chassis ground - —
Fuse installed Less than 1
Igrzg::)r}::/g:ﬁF?N Less than 1
AWD indicator light (B54) No. 13 Chassis ground — g - —
Ignition switch ON 9 or more
(engine ON)
When light is ON Less than 1
ATF temperature warning (B54) No. 15 Chassis ground - g - —
When light is OFF 9 or more
ABS, E/G ECM communication signal (+) | (B55) No. 18 | Chassis ground . . Pulse signal
- X - Ignition switch ON - —
ABS, E/G ECM communication signal (=) | (B55) No. 17 | Chassis ground Pulse signal
Combination meter (B55) No. 22 | Chassis ground | Ignition switch ON | Pulse signal —
(B54) No. 20 Chassis ground
B54) No. 21 Chassis ground
System ground (B54) - 9 — 0 Less than 1
(B54) No. 22 | Chassis ground
(B54) No. 23 | Chassis ground
“D” range vehicle
speed 10.5 or more
) ) 0 km/h (0 MPH)
Range lock signall (B54) No. 3 Chassis ground ——; , 7—18
D” range vehicle
speed Less than 1
20 km/h (12 MPH)
Data link signal (Subaru Select Monitor) (B54) No. 8 Chassis ground — — —
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Subaru Select Monitor

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

6. Subaru Select Monitor
A: OPERATION

1. READ DIAGNOSTIC TROUBLE CODE
(DTC)

1) Prepare the Subaru Select Monitor kit. <Ref. to
4AT(diag)-6, PREPARATION TOOL, General De-
scription.>

2) Prepare PC with Subaru Select Monitor in-
stalled.

3) Connect the SDI (Subaru Diagnostic Interface)
to the PC USB port (exclusively for Subaru Selector
Monitor) using a USB cable.

NOTE:

Port exclusively for Subaru Select Monitor refers to
the USB port used when installing Subaru Select
Monitor.

4) Connect the diagnosis cable to the SDI.

5) Connect the SDI to the data link connector locat-
ed in the lower portion of the instrument panel (on
the driver’s side).

CC-00134

CAUTION:

Do not connect scan tools other than the Suba-
ru Select Monitor.

6) Start the PC.

7) Turn the ignition switch to ON (engine OFF) and
run the “PC application for Subaru Select Monitor”.
8) On the «Main Menu», select {Each System
Check]}.

9) On the «System Selection Menu», select {Trans-
mission}.

10) After transmission type information pops up,
select [OK].

11) On the «Transmission Diagnosis», select {DTC
Display}.

12) On the «DTC Display», select {Temporary Diag-
nostic Code(s)} or {Memorized Diagnostic Code(s)}.

NOTE:

* For details concerning the operation procedure,
refer to the «help on PC application for Subaru Se-
lect Monitor».

* For details concerning DTC, refer to List of Diag-
nostic Trouble Code (DTC). <Ref. to 4AT(diag)-31,
List of Diagnostic Trouble Code (DTC).>
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Subaru Select Monitor
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

2. READ CURRENT DATA

1) On the «Main Menu», select {Each System Check]}.

2) On the «System Selection Menu», select {Transmission}.

3) After transmission type information pops up, select [OK].

4) On the «Transmission Diagnosis», select {Current Data Display & Save}.
5)

6)

On the «Current Data Display & Save», select {Normal sampling}.
Using the scroll key, scroll the display screen up or down until the desired data is shown.
* Alist of the support data is shown in the following table.

Contents Display Unit of measure
Battery voltage Battery Voltage \Y
Rear vehicle speed sensor signal Rear Wheel Speed km/h or MPH
Front vehicle speed sensor signal Front Wheel Speed km/h or MPH
Engine speed signal Engine Speed rpm
ATF temperature ATF Temp. °Cor °F
Gear position Gear Position —
Line pressure control duty ratio Line Pressure Duty Ratio %
Lock up clutch duty ratio Lock Up Duty Ratio %
Transfer clutch duty ratio Transfer Duty Ratio %o
Torque converter turbine speed signal Turbine Revolution Speed rpm
2-4 brake duty ratio Brake Clutch Duty Ratio %
Low clutch duty ratio L/C Duty %
High clutch duty ratio H/C Duty %
Low & reverse brake duty ratio L&R/B Duty %
Accelerator position Accel. Opening Angle %
ATF temperature light ATF Temperature Lamp ON or OFF
Stop light switch signal Stop Light Switch Signal ON or OFF
Parking range signal P Range Signal ON or OFF
Neutral range signal N Range Signal ON or OFF
Reverse range signal R Range Signal ON or OFF
Drive range signal D Range Signal ON or OFF
3rd range signal 3rd Range Signal ON or OFF
2nd range signal 2nd Range Signal ON or OFF
1st range signal 1st Range Signal ON or OFF
AT diagnosis light output signal Diagnosis Lamp ON or OFF
FWD switch signal FWD SW ON or OFF
Shift lock solenoid signal Shift Lock Solenoid ON or OFF
Cruise control signal Cruise Control Signal ON or OFF

NOTE:
For details concerning the operation procedure, refer to the “PC application help for Subaru Select Monitor”.
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Subaru Select Monitor

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

3. CLEAR MEMORY MODE

1) Check that the select lever is in “P” range.

2) On the «Main Menu», select {Each System
Check]}.

3) On the «System Selection Menu», select {Trans-
mission}.

4) After transmission type information pops up, se-
lect [OK].

5) On the «Transmission Diagnosis», select {Clear
Memory}.

6) When “Done. Turn ignition switch to OFF” pops
up, select [OK].

7) Turn Subaru Select Monitor and ignition switch
to OFF. To turn the ignition switch to ON again, wait
for 10 seconds or more.

NOTE:

 |f {Clear Memories 2} is selected and performed,
DTC and learned control memory are cleared. If
{Clear Memories 2} is performed, execute the ad-
vance operation of learning control. <Ref. to
4AT(diag)-17, FACILITATION OF LEARNING
CONTROL, OPERATION, Subaru Select Moni-
tor.>

* For details concerning the operation procedure,
refer to the “PC application help for Subaru Select
Monitor”.

4. FACILITATION OF LEARNING CONTROL

NOTE:

* After performing the following services, perform
the transmission learning operation.

Replacement of TCM/Replacement or disassembly
of transmission assembly/Replacement of control
valve body/Performing “Clear Memories 2”.

e Perform the procedures according to the mes-
sage displayed on the Subaru Select Monitor.

1) Warm-up or cool down until the ATF tempera-
ture displayed on the Subaru Select Monitor reach-
es 60 — 80°C (140 — 176° F).

2) Shift the select lever to “P” range.

3) Fully apply the parking brake.

4) Lift up the vehicle.

CAUTION:

Be sure to keep the lowest edge of the tires 30
cm or more off the ground because the vehicle
vibrates during the work.

5) Connect the Subaru Select Monitor to the data
link connector.

6) Turn the ignition switch to ON.

7) Turn OFF all switches, which produce an electri-
cal load, including headlight, air conditioner, seat
heater, rear defogger, etc.

8) Turn the ECO switch to ON for model with ECO
switch. Turn the SPORT mode switch to OFF for
model with SPORT mode. Turn the POWER/HOLD
switch to OFF for model with POWER/HOLD
switch. Set to | mode for model with SI-DRIVE.

NOTE:

Error message is not displayed even when an in-
correct mode is set. While the operation is contin-
ued, “AT learning promoting” is displayed, but it
cannot end normally. If the message does not
change after 2 minutes have passed, retry “AT
learning mode” from the beginning.

CAUTION:

Do not turn the power of the Subaru Select
Monitor to OFF or disconnect the data link con-
nector during the operation.

9) Select {Learning and inspection mode related to
AT} on the «Transmission Diagnosis» display
screen of Subaru Select Monitor.

10) Select {AT learning mode} on the «Learning
and inspection mode related to AT» display screen
of Subaru Select Monitor.
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Subaru Select Monitor

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

11) Perform the procedures according to the mes-
sage displayed on the Subaru Select Monitor.

NOTE:

During AT learning in progress, AT OIL TEMP light
in the combination meter starts flashing at 2 Hz and
the learning operation starts. The following mes-
sage is displayed on the screen when the AT OIL
TEMP light changes from flashing at 2 Hz to 0.5 Hz.
12) “AT learning normally ended.” is displayed,
simple AT learning is completed.

NOTE:

* If communication error occurs during learning,
retry “AT learning mode” from the beginning.

* If “Execute AT learning again after fixing troubles
of the vehicle” is displayed during learning, select
[OK] to display the List of Diagnostics Trouble
Code. Retry “AT learning mode” from the beginning
after repairing the DTC detecting portion.

* If “AT learning ended abnormally.” is displayed, retry “AT learning mode” from the beginning.

Message

Primary cause of abnormal end

“AT learning ended abnormally.”

e Fault is detected during AT learning.

* The accelerator pedal is depressed during AT learning.

* Operation which is not directed is performed during AT learn-
ing.

* The brake pedal is not depressed fully.

* The parking brake is not applied fully.

* Abnormal idle rise occurs. Other similar causes are probable.

* For details concerning the operation procedure,
refer to the “PC application help for Subaru Select
Monitor”.
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Read Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

7. Read Diagnostic Trouble
Code (DTC)
A: OPERATION

1. SUBARU SELECT MONITOR

Refer to Subaru Select Monitor for information on
how to display a DTC. <Ref. to 4AT(diag)-15, OP-
ERATION, Subaru Select Monitor.>
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Inspection Mode
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

8. Inspection Mode

A: PROCEDURE

WARNING:

Observe the traffic law when driving on public
roads.

Shift the select lever to “D” range, and then drive
the vehicle at 60 km/h (37 MPH) for at least 10 sec-
onds.
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Clear Memory Mode
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

9. Clear Memory Mode
A: OPERATION

Refer to “Subaru Select Monitor” for information
about how to clear a DTC.

<Ref. to 4AT(diag)-17, CLEAR MEMORY MODE,
OPERATION, Subaru Select Monitor.>
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AT Oil Temp Warning Light Display
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

10.AT Oil Temp Warning Light Display
A: OPERATION

When any on-board diagnostics item is malfunctioning, AT OIL TEMP warning light blinks from the time mal-
function is detected after starting the engine until ignition switch is turned to OFF. The malfunctioning part or
unit can be determined by a DTC during the on-board diagnostics operation. Problems which occurred pre-
viously can also be identified through the memory function. If the AT OIL TEMP warning light does not show
a problem (although a problem is occurring), the problem can be determined by checking the performance
characteristics of each sensor using Subaru Select Monitor. Indicator light signal patterns are as shown in the
figure.

ON

OFF ————— "~~~ ~~ ="~~~ -~~~ -~~~ """ """ T T oo oo oo oo oo oo oo

ON

OFF ————— - mmmm oo

ON

OFF ———— == ——— = m - -

ON

OFF — - - - -

AT-01281

(1)  Ignition switch (Engine OFF) (4)  Abnormal (Trouble occurs) (7)  Normal (ATF temperature is high)
(2) Normal (5) 0.25 seconds (8) ATF temperature is high
(8) 2seconds (6) Blink
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AT Oil Temp Warning Light Display
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

B: INSPECTION

DIAGNOSIS:

The AT OIL TEMP warning light circuit is open or shorted.

TROUBLE SYMPTOM:

* When the ignition switch is turned ON (engine OFF), AT OIL TEMP warning light does not illuminate.
* When the on-board diagnostics is performed, the AT OIL TEMP warning light remains illuminated.
WIRING DIAGRAM:

[1] 112[3] 1 [4]5]6
IGNITION HBENERED
@D ;
B108
—/ No.14
- -
< || 1[2]3]4][5] — [6]7]8]9]i0[t1
% 12[13]14]15[16]17]18]19]20[21[22[23] 24
gg COMBINATION
Eg METER
Tz L A:(:::)
E = O ml
Eﬁg B: [ T213Ta5 6 [7] IX] [8 ]9 fio[11[i2[13]14]

[15[i6[17]18]19]20[21[22]23] 24]25]26[27]28] 29]30]
O u|

(2]

@ B38
110 3[a] —— [5]6]7]8]9

11[12[13[14]15]16]17[18]19]20[ 21
L o |

23] [24]25]26] 27] 28]29[30] [31[32
TCM

BATTERY

| | KrBD—-@ N SBF-1

N

1]2 [3]4]5]6]7
8 [ 9]10[11]12]13[14]15]16]17]18]19
20[21[22[23 24[25 26[27
28[29[30[31 32[33]  [34[35]
AT-04387
Step Check Yes No
1 CHECK FUSE (NO. 14). Is the fuse (No. 14) blown out? |Replace the fuse |Go to step 2.
Remove the fuse (No. 14). (No. 14). If the

replaced fuse (No.
14) is blown out
easily, repair the
short circuit of the
harness between
fuse (No. 14) and
the combination

meter.
2 CHECK HARNESS CONNECTOR BETWEEN |Is the voltage 9 V or more? Go to step 3. Repair open or
COMBINATION METER AND IGNITION short circuit of har-
SWITCH. ness between the
1) Turn the ignition switch to OFF. combination meter
2) Remove the combination meter. and battery.

3) Turn the ignition switch to ON (engine OFF).
4) Measure the voltage between combination
meter connector and chassis ground.
Connector & terminal
(i10) No. 9 (+) — Chassis ground (-):
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AT Oil Temp Warning Light Display

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK AT OIL TEMP WARNING LIGHT. Does the warning light illumi- |Go to step 4. Check the combi-
1) Turn the ignition switch to OFF. nate? nation meter.
2) Disconnect the connector (B55) from TCM.
3) Turn the ignition switch to ON (engine OFF).
4) Short between the combination meter con-
nector and chassis ground.
CAUTION:
When shorting, be sure to short through the
fuse.
CHECK OPEN CIRCUIT OF HARNESS. Is the resistance less than 1 Q?|Go to step 5. Repair the open
1) Turn the ignition switch to OFF. circuit of harness
2) Disconnect the connector from the combi- between TCM and
nation meter. combination meter,
3) Measure the resistance between the combi- and the poor con-
nation meter connector and TCM connector. tact of the connec-
Connector & terminal tor.
(B54) No. 15 — (i12) No. 2:

5 CHECK COMBINATION METER. Is the resistance 1 MQ or Go to step 6. Repair the short
Measure the resistance between combination |more? circuit of harness
meter connector and chassis ground. between TCM and

Connector & terminal combination meter
(i12) No. 2 — Chassis ground: connector.

6 CHECK INPUT SIGNAL FOR TCM. Is the voltage less than 1 V? Gotostep7. Replace the TCM.

1) Connect all the connectors. <Ref. to 4AT-64,
2) Turn the ignition switch to ON (engine OFF). Transmission Con-
3) Measure the voltage between TCM connec- trol Module (TCM).>
tor and chassis ground.
Connector & terminal
(B54) No. 15 (+) — Chassis ground (-):
7 CHECK POOR CONTACT. Is there poor contact of the AT |Repair the poor Check the power
OIL TEMP warning light circuit? |contact. supply and ground
circuit. <Ref. to
4AT (diag)-25,
CHECK POWER
SUPPLY AND
GROUND LINE,
AT Oil Temp Warn-
ing Light Display.>
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AT Oil Temp Warning Light Display
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

C: CHECK POWER SUPPLY AND GROUND LINE
WIRING DIAGRAM:
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Step Check Yes No
1 CHECK BATTERY TERMINAL. Is there poor contact at the bat- | Repair or tighten |Go to step 2.
Turn the ignition switch to OFF. tery terminal? the battery termi-
nal.
2 CHECK POWER SUPPLY OF TCM. Is the voltage 10 — 13 V? Go to step 4. Go to step 3.

1) Disconnect the connector from TCM.
2) Turn the ignition switch to ON.
3) Measure the voltage between TCM connec-
tor and chassis ground.
Connector & terminal
(B54) No. 25 (+) — Chassis ground (-):
(B54) No. 26 (+) — Chassis ground (-):
(B54) No. 27 (+) — Chassis ground (-):
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AT Oil Temp Warning Light Display

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK FUSE (NO. 4). Is the fuse (No. 4) blown out? |Replace the fuse |Repair the open
1) Turn the ignition switch to OFF. (No. 4). If the circuit of harness

2) Remove the fuse (No. 4).

replaced fuse (No.
4) has blown out
easily, repair short
circuit of harness
between fuse (No.
4) and TCM.

between fuse (No.
4) and TCM, or
fuse (No. 4) and
battery, and poor
contact of the con-
nector.

CHECK IGNITION POWER SUPPLY CIR-
CUIT.
1) Turn the ignition switch to ON (engine OFF).
2) Measure the ignition power supply voltage
between TCM connector and chassis ground.
Connector & terminal
(B54) No. 1 (+) — Chassis ground (-):
(B54) No. 2 (+) — Chassis ground (-):

Is the voltage 10 — 13 V?

Go to step 6.

Go to step 5.

CHECK FUSE (NO. 11).
Remove the fuse (No. 11).

Is the fuse (No. 11) blown out?

Replace the fuse
(No. 11). If the
replaced fuse (No.
11) has blown out
easily, repair short
circuit of harness
between fuse (No.

Repair the open
circuit of harness
between fuse (No.
4) and TCM, or
fuse (No. 4) and
battery, and poor
contact of the con-

11) and TCM. nector.
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 7. Repair the open
TCM AND TRANSMISSION. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connectors from TCM and transmission har-
transmission. ness connector,
3) Measure the resistance of harness between and poor contact of
TCM and transmission connector. connector.
Connector & terminal

(B54) No. 22 — (B11) No. 19:

(B54) No. 23 — (B11) No. 19:

(B54) No. 20 — (B11) No. 20:

(B54) No. 21 — (B11) No. 20:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 8. Repair the open

TRANSMISSION AND TRANSMISSION
GROUND.

Measure the resistance of the harness between
transmission and transmission ground.

circuit of the har-
ness between
transmission and
transmission

Connector & terminal ground.
(T4) No. 19 — Transmission ground:
(T4) No. 20 — Transmission ground:
CHECK POOR CONTACT OF CONNEC- Is there poor contactin TCM | Repair the connec-|Replace the TCM.

TORS.

power supply, ground and data

link connector?

tor.

<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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Diagnostic Procedure for Subaru Select Monitor Communication
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

11.Diagnostic Procedure for Subaru Select Monitor Communication

A: COMMUNICATION FOR INITIALIZING IMPOSSIBLE

NOTE:

If the AT OIL TEMP warning light turns on when the Subaru Select Monitor or general scan tool is connected,
perform the following procedures.

1. Disconnect the Subaru Select Monitor or general scan tool from the vehicle.

2. Repeat the ignition switch ON-OFF cycle three times.

3. Turn the ignition switch to ON.

If the AT OIL TEMP warning light turns off, the Subaru Select Monitor or general scan tool may be faulty.
Connect a different Subaru Select Monitor or general scan tool, and if AT OIL TEMP warning light remains
off, delete the DTC.

DIAGNOSIS:

Defective harness connector

TROUBLE SYMPTOM:

Subaru Select Monitor communication failure

WIRING DIAGRAM:
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Diagnostic Procedure for Subaru Select Monitor Communication

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK INSTALLATION OF TCM CONNEC- |Is the TCM connector con- Go to step 2. Connect the TCM
TOR. nected correctly? connector
Turn the ignition switch to OFF. securely.
CHECK SUBARU SELECT MONITOR POW- |Is the voltage 10 V or more? Go to step 3. Repair harness
ER SUPPLY CIRCUIT. connectorbetween
Measure the voltage between data link connec- the battery and
tor and chassis ground. data link connec-
Connector & terminal tor, and poor con-
(B40) No. 16 (+) — Chassis ground (-): tact of the
connector.
CHECK SUBARU SELECT MONITOR Is the resistance less than 1 Q?|Go to step 4. Repair the open
GROUND CIRCUIT. circuit of harness
1) Disconnect the connectors from ECM. between data link
2) Measure the resistance of harness between connector and
the data link connector and ECM or the chassis chassis ground or
ground. ECM, and poor
Connector & terminal contact of connec-

(B40) No. 4 — (B136) No. 6: tor.

(B40) No. 5 — (B136) No. 6:
CHECK ENGINE GROUND CIRCUIT. Is the engine ground circuit nor-|Go to step 5. Repair ground cir-

Check the engine ground circuit.

mal?

cuit of ECM.

CHECK COMMUNICATION OF SUBARU SE-
LECT MONITOR.

1) Connect all the connectors.

2) Turn the ignition switch to ON.

3) Using the Subaru Select Monitor, check
whether communication to the transmission
system can be executed normally.

Is the name of the system dis-
played on Subaru Select Moni-
tor?

Go to step 11.

Go to step 6.

CHECK COMMUNICATION OF SUBARU SE-
LECT MONITOR.

1) Turn the ignition switch to OFF.

2) Disconnect the TCM connector.

3) Check whether communication to the
engine, ABS, VDC and airbag system can be
executed normally.

Is the name of the system dis-
played on Subaru Select Moni-
tor?

Gotostep7.

Goto step 9.

CHECK COMMUNICATION OF SUBARU SE-
LECT MONITOR.

1) Turn the ignition switch to OFF.

2) Connect the TCM connector.

3) Disconnect the ABS, VDC and airbag con-
nector.

CAUTION:

Observe the safety precautions before dis-
connecting the airbag connectors. <Ref. to
AB(diag)-4, CAUTION, General Description.>
4) Check whether communication to transmis-
sion system can be executed normally.

Is the name of the system dis-
played on Subaru Select Moni-
tor?

Inspect the ABS,
VDC and airbag
module.

Go to step 8.

CHECK HARNESS CONNECTOR BETWEEN
EACH CONTROL MODULE AND DATA LINK
CONNECTOR.

1) Turn the ignition switch to OFF.

2) Disconnect the following TCM connectors.
3) Check whether communication to ECM can
be executed normally.

Is the name of the system dis-
played on Subaru Select Moni-
tor?

Go to step 9.

Inspect the ECM.
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Diagnostic Procedure for Subaru Select Monitor Communication
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

CUIT.
1) Turn the ignition switch to ON (engine OFF).
2) Measure the ignition power supply voltage
between TCM connector and chassis ground.
Connector & terminal
(B54) No. 1 (+) — Chassis ground (-):
(B54) No. 2 (+) — Chassis ground (-):

Step Check Yes No
9 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 10. Check harness
EACH CONTROL MODULE AND DATA LINK |more? and connector
CONNECTOR. between each con-
1) Turn the ignition switch to OFF. trol module and
2) Disconnect the connector of ECM. data link connec-
3) Measure the resistance between data link tor.
connector and chassis ground.
Connector & terminal
(B40) No. 7 — Chassis ground:
10 CHECK OUTPUT SIGNAL OF TCM. Is the voltage 1 V or more? Check harness Go to step 11.
1) Turn the ignition switch to ON. and connector
2) Measure the voltage between data link con- between each con-
nector and chassis ground. trol module and
Connector & terminal data link connec-
(B40) No. 7 (+) — Chassis ground (-): tor.
11 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 12. Repairthe harness
TCM AND DATA LINK CONNECTOR. and connector
Measure the resistance between TCM connec- between TCM and
tor and data link connector. data link connec-
Connector & terminal tor.
(B54) No. 8 — (B40) No. 7:
12 CHECK FOR IMPROPER CONNECTION OF |lIs the transmission harness Go to step 13. Connect the bulk-
TRANSMISSION HARNESS CONNECTOR. |connector connected to bulk- head harness con-
head harness connector cor- nector to
rectly? transmission har-
ness connector.
13 CHECK POOR CONTACT OF CONNEC- Is there poor contact in control |Repair the poor Go to step 14.
TORS. module power supply and data |contact.
link connector?
14 CHECK POWER SUPPLY OF TCM. Is the voltage 10 — 13 V? Go to step 16. Go to step 15.
1) Disconnect the connector from TCM.
2) Measure the voltage between TCM connec-
tor and chassis ground.
Connector & terminal
(B54) No. 25 (+) — Chassis ground (-):
(B54) No. 26 (+) — Chassis ground (-):
(B54) No. 27 (+) — Chassis ground (-):
15 CHECK FUSE (NO. 4). Is the fuse (No. 4) blown out? |Replace the fuse |Repair the open
Remove the fuse (No. 4). (No. 4). If the circuit of harness
replaced fuse (No. |between fuse (No.
4) has blown out  |4) and TCM, or
easily, repair short |fuse (No. 4) and
circuit of harness |battery, and poor
between fuse (No. |contact of the con-
4) and TCM. nector.
16 CHECK IGNITION POWER SUPPLY CIR- Is the voltage 10 — 13 V? Go to step 18. Go to step 17.
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Diagnostic Procedure for Subaru Select Monitor Communication
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

TORS.

power supply, ground and data
link connector?

tor.

Step Check Yes No

17 CHECK FUSE (NO. 11). Is the fuse (No. 11) blown out? |Replace the fuse |Repair the open

Remove the fuse (No. 11). (No. 11). If the circuit of harness
replaced fuse (No. [between fuse (No.
11) has blown out |11) and TCM, or
easily, repair short |fuse (No. 11) and
circuit of harness |battery, and poor
between fuse (No. |contact of the con-
11) and TCM. nector.

18 CHECKHARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 19. Repair the open
TCM AND TRANSMISSION. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connectors from TCM and transmission har-
transmission. ness connector,
3) Measure the resistance of harness between and poor contact of
TCM and transmission connector. connector.

Connector & terminal
(B54) No. 22 — (B11) No. 19:
(B54) No. 23 — (B11) No. 19:
(B54) No. 20 — (B11) No. 20:
(B54) No. 21 — (B11) No. 20:

19 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 20. Repair the open
TRANSMISSION AND TRANSMISSION circuit of the har-
GROUND. ness between
Measure the resistance of the harness between transmission and
transmission and transmission ground. transmission

Connector & terminal ground.
(T4) No. 19 — Transmission ground:
(T4) No. 20 — Transmission ground:
20 CHECK POOR CONTACT OF CONNEC- Is there poor contactin TCM  |Repair the connec- | Replace the TCM.

<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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List of Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

12.List of Diagnostic Trouble Code (DTC)

A: LIST
DTC Item Diagnosis content Reference
Transmission Range <Ref. to 4AT(diag)-33, DTC P0705 TRANS-
PO705 Sensor Circuit 9 Inhibitor switch malfunction, open | MISSION RANGE SENSOR CIRCUIT (PRNDL
or short circuit INPUT), Diagnostic Procedure with Diagnostic
(PRNDL Input) 9 9
P Trouble Code (DTC).>
Transmission Fluid Tem- <Ref. to 4AT(diag)-41, DTC P0712 TRANS-
PO712 erature Sensor Circuit ATF temperature sensor is faulty | MISSION FLUID TEMPERATURE SENSOR
Eow Inbut or input signal circuit is open. CIRCUIT LOW INPUT, Diagnostic Procedure
P with Diagnostic Trouble Code (DTC).>
Transmission Fluid Tem- <Ref. to 4AT(diag)-44, DTC P0713 TRANS-
PO713 erature Sensor Circuit ATF temperature sensor is faulty | MISSION FLUID TEMPERATURE SENSOR
E" h Inout or input signal circuit is shorted. | CIRCUIT HIGH INPUT, Diagnostic Procedure
ghinp with Diagnostic Trouble Code (DTC).>
Torque converter turbine speed <Ref. to 4AT(diag)-46, DTC P0715 INPUT/
PO715 Input/Turbine Speed sensor malfunction. open or TURBINE SPEED SENSOR CIRCUIT, Diag-
Sensor Circuit shorted input si na] ciﬁcuit nostic Procedure with Diagnostic Trouble Code
putsig (DTC).>
Brake switch malfunction, open <Ref. to 4AT(diag)-48, DTC P0719 BRAKE
P0719 Brake Switch Circuit Low inout sianal circuit ’ SWITCH CIRCUIT LOW, Diagnostic Procedure
putsig with Diagnostic Trouble Code (DTC).>
Outout Speed Sensor Front vehicle speed sensor mal- | <Ref. to 4AT(diag)-50, DTC P0720 OUTPUT
P0720 CircrLJJit P function, open or shorted input SPEED SENSOR CIRCUIT, Diagnostic Proce-
signal circuit dure with Diagnostic Trouble Code (DTC).>
. o . . <Ref. to 4AT(diag)-52, DTC P0724 BRAKE
P0O724 Eira:je Switch Circuit aral'ftessi‘wr:;clhc?f:if”"t'o”’ shorted | sITCH CIRCUIT HIGH, Diagnostic Proce-
9 putsig dure with Diagnostic Trouble Code (DTC).>
. - . <Ref. to 4AT(diag)-53, DTC P0725 ENGINE
P0725 El’;i?'”e Speed Input Cir oolf’te:fsri s:glr tgfcﬁi’:g'”e speed | SpEED INPUT CIRCUIT, Diagnostic Proce-
P 9 dure with Diagnostic Trouble Code (DTC).>
Vehicle sensor, torque converter | <Ref. to 4AT(diag)-54, DTC P0731 GEAR 1
P0O731 Gear 1 Incorrect Ratio turbine speed sensor or control INCORRECT RATIO, Diagnostic Procedure
valve malfunction with Diagnostic Trouble Code (DTC).>
Vehicle sensor, torque converter | <Ref. to 4AT(diag)-54, DTC P0732 GEAR 2
P0732 Gear 2 Incorrect Ratio turbine speed sensor or control INCORRECT RATIO, Diagnostic Procedure
valve malfunction with Diagnostic Trouble Code (DTC).>
Vehicle sensor, torque converter | <Ref. to 4AT(diag)-54, DTC P0733 GEAR 3
P0733 Gear 3 Incorrect Ratio turbine speed sensor or control INCORRECT RATIO, Diagnostic Procedure
valve malfunction with Diagnostic Trouble Code (DTC).>
Vehicle sensor, torque converter | <Ref. to 4AT(diag)-54, DTC P0734 GEAR 4
P0734 Gear 4 Incorrect Ratio turbine speed sensor or control INCORRECT RATIO, Diagnostic Procedure
valve malfunction with Diagnostic Trouble Code (DTC).>
Vehicle sensor, torque converter | <Ref. to 4AT(diag)-55, DTC P0736 REVERSE
P0736 Reverse Incorrect Ratio | turbine speed sensor or control INCORRECT RATIO, Diagnostic Procedure
valve malfunction with Diagnostic Trouble Code (DTC).>
Toraue Converter Clutch <Ref. to 4AT(diag)-56, DTC P0741 TORQUE
PO741 Circ?uit Performance or Lock-up clutch is faulty or valve is | CONVERTER CLUTCH CIRCUIT PERFOR-
Stuck Off stuck. MANCE OR STUCK OFF, Diagnostic Proce-
dure with Diagnostic Trouble Code (DTC).>
Lock-up solenoid is faulty or out- <Ref. to 4AT(diag)-57, DTC P0743 TORQUE
PO743 Torque Converter Clutch put signal circuit is open o CONVERTER CLUTCH CIRCUIT ELECTRI-

Circuit Electrical

shorted.

CAL, Diagnostic Procedure with Diagnostic
Trouble Code (DTC).>
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Circuit

open or shorted.

DTC Item Diagnosis content Reference
Line pressure linear solenoid is <Ref. to 4AT(diag)-60, DTC P0748 PRES-
Pressure Control Sole- P ) L SURE CONTROL SOLENOID “A” ELECTRI-
P0748 L an . faulty or output signal circuit is ) . . . .
noid “A” Electrical ooen or shorted CAL, Diagnostic Procedure with Diagnostic
P ’ Trouble Code (DTC).>
. L an _ | Low clutch duty solenoid is faulty | <Ref. to 4AT(diag)-62, DTC P0753 SHIFT
P0753 tsrith;tl Solenoid "A” Elec or output signal circuit is open or | SOLENOID “A” ELECTRICAL, Diagnostic Pro-
shorted. cedure with Diagnostic Trouble Code (DTC).>
. . _ | 2-4 brake duty solenoid is faulty <Ref. to 4AT(diag)-65, DTC P0758 SHIFT
P0758 ts;ir::lz];tl Solenoid "B” Elec or output signal circuit is open or | SOLENOID “B” ELECTRICAL, Diagnostic Pro-
shorted. cedure with Diagnostic Trouble Code (DTC).>
. L _ | High clutch duty solenoid is faulty | <Ref. to 4AT(diag)-68, DTC P0763 SHIFT
P0763 ts;ir::':;tl Solenoid *C” Elec or output signal circuit is open or | SOLENOID “C” ELECTRICAL, Diagnostic Pro-
shorted. cedure with Diagnostic Trouble Code (DTC).>
Shift Solenoid “D” Elec- Low & reverse clutch duty sole- | <Ref. to 4AT(diag)-71, DTC P0768 SHIFT
P0768 trical noid is faulty or output signal cir- | SOLENOID “D” ELECTRICAL, Diagnostic Pro-
cuit is open or shorted. cedure with Diagnostic Trouble Code (DTC).>
Reverse Inhibit Control Shift lock solenoid is faulty or out- | <Ref. to 4AT(diag)-74, DTC P0801 REVERSE
P0801 Circuit put signal circuit is open or INHIBIT CONTROL CIRCUIT, Diagnostic Pro-
shorted. cedure with Diagnostic Trouble Code (DTC).>
. . . <Ref. to 4AT(diag)-76, DTC P1706 AT VEHI-
(roar whoe!) 5 eg’ o Sh‘;rte dg TION (REAR WHEEL), Diagnostic Procedure
P : with Diagnostic Trouble Code (DTC).>
Transfer duty solenoid is faulty or <Ref. to 4AT(diag)-78, DTC P1707 AT AWD
AT AWD Solenoid Valve auty soleno y SOLENOID VALVE CIRCUIT MALFUNCTION,
P1707 - . output signal circuit is open or ) . . . -
Circuit Malfunction Diagnostic Procedure with Diagnostic Trouble
shorted.
Code (DTC).>
. I oo <Ref. to 4AT(diag)-81, DTC P1718 CAN COM-
P1718 CAN Communication CAN communication circuit is MUNICATION CIRCUIT, Diagnostic Procedure

with Diagnostic Trouble Code (DTC).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

13.Diagnostic Procedure with Diagnostic Trouble Code (DTC)

A: DTC P0705 TRANSMISSION RANGE SENSOR CIRCUIT (PRNDL INPUT)

DTC DETECTING CONDITION:

¢ Inhibitor switch is faulty.

* The inhibitor input signal circuit is shorted.

* More than 2 range signal is input.

* No “D” range signal is input when select lever is moved from the “N” to the “3” range.
TROUBLE SYMPTOM:

» Shift characteristics are erroneous.

* Engine brake does not come into effect when the select lever is shifted to “3” range.
* Engine brake does not come into effect when the select lever is shifted to “2” range.
* Engine brake does not come into effect when the select lever is shifted to “1” range.
* The range position of the select lever and the AT select lever position indicator in the combination meter
do not match.
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AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Diagnostic Procedure with Diagnostic Trouble Code (DTC)

range indicator light illuminate?

Step Check Yes No
1 CHECK “P” RANGE SWITCH. When the “P” range is selected, |Go to step 2. Go to step 22.
Connect the Subaru Select Monitor to data link |does the LED illuminate?
connector, and then check the LED display
screen.
2 CHECK INDICATOR LIGHT. Does the combination meter  |Go to step 3. Go to step 26.
“P” range indicator light illumi-
nate?
3 CHECK “P” RANGE SWITCH. When the “R” range is selected, |Go to step 27. Go to step 4.
does the “P” range LED light
up?
4 CHECK “R” RANGE SWITCH. When the “R” range is selected, |Go to step 5. Go to step 28.
does the LED illuminate?
5 CHECK INDICATOR LIGHT. Does the combination meter  |Go to step 6. Go to step 31.
“R” range indicator light illumi-
nate?
6 CHECK “R” RANGE SWITCH. When the “N” range is selected, |Go to step 32. Gotostep 7.
does the “R” range LED light
up?
7 CHECK “N” RANGE SWITCH. When the “N” range is selected, | Go to step 8. Go to step 33.
does the LED illuminate?
8 CHECK INDICATOR LIGHT. Does the combination meter |Go to step 9. Go to step 36.
“N” range indicator light illumi-
nate?
9 CHECK “N” RANGE SWITCH. When the “D” range is selected, |Go to step 37. Go to step 10.
does the “N” range LED light
up?
10 CHECK “D” RANGE SWITCH. When the “D” range is selected, |Go to step 11. Go to step 38.
does the LED illuminate?
11 CHECK INDICATOR LIGHT. Does the combination meter  |Go to step 12. Go to step 41.
“D” range indicator light illumi-
nate?
12 CHECK “D” RANGE SWITCH. When the “3” range is selected, |Go to step 42. Go to step 13.
does the “D” range LED light
up?
13 CHECK “3” RANGE SWITCH. When the “3” range is selected, |Go to step 14. Go to step 43.
does the LED illuminate?
14 CHECK INDICATOR LIGHT. Does the combination meter “3” | Go to step 15. Go to step 46.
range indicator light illuminate?
15 CHECK “3” RANGE SWITCH. When the “2” range is selected, |Go to step 47. Go to step 16.
does the “3” range LED light
up?
16 CHECK “2” RANGE SWITCH. When the “2” range is selected, |Go to step 17. Go to step 48.
does the LED illuminate?
17 CHECK INDICATOR LIGHT. Does the combination meter “2” |Go to step 18. Go to step 51.
range indicator light illuminate?
18 CHECK “2” RANGE SWITCH. When the “1” range is selected, |Go to step 52. Go to step 19.
does the “2” range LED light
up?
19 CHECK “1” RANGE SWITCH. When the “1” range is selected, |Go to step 20. Go to step 53.
does the LED illuminate?
20 CHECK INDICATOR LIGHT. Does the combination meter“1” | Go to step 21. Go to step 56.
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Step Check Yes No
21 CHECK “1” RANGE SWITCH. When the “2” range is selected, |Go to step 57. Even if the AT OIL

does the “1” range LED light TEMP warning

up? lightis blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the poor contact of
harness.

22 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 23. Repair the open
INHIBITOR SWITCH AND CHASSIS circuit of harness
GROUND. between inhibitor
1) Turn the ignition switch to OFF. switch and chassis
2) Disconnect the connector from inhibitor ground, and poor
switch. contact of the con-
3) Measure the resistance of harness between nector.
inhibitor switch and chassis ground.

Connector & terminal
(T7) No. 5 — Chassis ground:

23 CHECKHARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 24. Repair open circuit
TCM AND COMBINATION METER. of harness
1) Disconnect the connectors from TCM and between TCM con-
combination meter. nector and combi-
2) Measure the resistance of harness between nation meter, and
TCM and combination meter. poor contact in

Connector & terminal connector.
(B55) No. 22 — (i10) No. 14:

24 CHECKHARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 25. Repair the open
TCM AND INHIBITOR SWITCH. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connector from TCM and inhibitor switch
inhibitor switch. connector, and
3) Measure the resistance of the harness poor contact of the
between TCM and inhibitor switch connector. connector.

Connector & terminal
(B55) No. 14 — (T7) No. 9:
25 CHECK INPUT SIGNAL FOR TCM. Is the voltage less than 1 V? Go to step 26. Go to step 59.
1) Turn the ignition switch to OFF.
2) Connect the connector to TCM and inhibitor
switch.
3) Turn the ignition switch to ON.
4) Shift the select lever to “P” range.
5) Measure the voltage between TCM and
chassis ground.
Connector & terminal
(B55) No. 14 (+) — Chassis ground (-):
26 CHECK INPUT SIGNAL FOR TCM. Is the voltage 8 V or more? Go to step 59. Replace the TCM.

1) Shift the select lever to any range other than
“pr
2) Measure the voltage between TCM and
chassis ground.
Connector & terminal
(B55) No. 14 (+) — Chassis ground (-):

<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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TCM AND INHIBITOR SWITCH.
1) Turn the ignition switch to OFF.
2) Disconnect the connectors from TCM, inhib-
itor switch and combination meter.
3) Measure the resistance of the harness
between TCM connector and chassis ground.

Connector & terminal

(B55) No. 13 — Chassis ground:

more?

Step Check Yes No
27 CHECK “P” RANGE INDICATOR LIGHT Is the “P” range indicator light |Go to step 59. Replace the “P”
BULB. bulb OK? range indicator
1) Turn the ignition switch to OFF. light bulb. <Ref. to
2) Remove the combination meter. IDI-10, Combina-
3) Remove the “P” range indicator light bulb tion Meter.>
from the combination meter.
28 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 29. Repair ground
TCM AND INHIBITOR SWITCH. more? short circuit in “P”
1) Turn the ignition switch to OFF. range circuit.
2) Disconnect the connectors from TCM, inhib-
itor switch and combination meter.
3) Measure the resistance of the harness
between TCM connector and chassis ground.
Connector & terminal
(B55) No. 14 — Chassis ground:
29 CHECKHARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 30. Repair the open
TCM AND INHIBITOR SWITCH. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connector from TCM and inhibitor switch
inhibitor switch. connector, and
3) Measure the resistance of the harness poor contact of the
between TCM and inhibitor switch connector. connector.
Connector & terminal
(B55) No. 13 — (T7) No. 8:
30 CHECK INPUT SIGNAL FOR TCM. Is the voltage less than 1 V? Go to step 31. Go to step 59.
1) Turn the ignition switch to OFF.
2) Connect the connector to TCM and inhibitor
switch.
3) Turn the ignition switch to ON.
4) Move the select lever to “R” range.
5) Measure the voltage between TCM and
chassis ground.
Connector & terminal
(B55) No. 14 (+) — Chassis ground (-):
31 CHECK INPUT SIGNAL FOR TCM. Is the voltage 8 V or more? Go to step 59. Replace the TCM.
1) Position the select lever to any other than <Ref. to 4AT-64,
“R” range. Transmission Con-
2) Measure the voltage between TCM and trol Module (TCM).>
chassis ground.
Connector & terminal
(B55) No. 13 (+) — Chassis ground (-):
32 CHECK “R” RANGE INDICATOR LIGHT Is the “R” range indicator light |Go to step 59. Replace the “R”
BULB. bulb OK? range indicator
1) Turn the ignition switch to OFF. light bulb. <Ref. to
2) Remove the combination meter. IDI-10, Combina-
3) Remove the “R” range indicator light bulb tion Meter.>
from combination meter.
33 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 34. Repair ground

short circuit in “R”
range circuit.
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AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No

34 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 35. Repair the open
TCM AND INHIBITOR SWITCH. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connector from TCM and inhibitor switch
inhibitor switch. connector, and
3) Measure the resistance of the harness poor contact of the
between TCM and inhibitor switch connector. connector.

Connector & terminal
(B55) No. 11 — (T7) No. 10:

35 CHECK INPUT SIGNAL FOR TCM. Is the voltage less than 1 V? Go to step 36. Go to step 59.
1) Turn the ignition switch to OFF.

2) Connect the connector to TCM and inhibitor
switch.
3) Turn the ignition switch to ON.
4) Move the select lever to “N” range.
5) Measure the voltage between TCM and
chassis ground.

Connector & terminal

(B55) No. 11 (+) — Chassis ground (-):

36 CHECK INPUT SIGNAL FOR TCM. Is the voltage 8 V or more? Go to step 59. Replace the TCM.
1) Move the select lever to any other than “N” <Ref. to 4AT-64,
range. Transmission Con-
2) Measure the voltage between TCM and trol Module (TCM).>
chassis ground.

Connector & terminal
(B55) No. 11 (+) — Chassis ground (-):

37 CHECK “N” RANGE INDICATOR LIGHT Is the “N” range indicator light |Go to step 59. Replace the “N”
BULB. bulb OK? range indicator
1) Turn the ignition switch to OFF. light bulb. <Ref. to
2) Remove the combination meter. IDI-10, Combina-
3) Remove the “N” range indicator light bulb tion Meter.>
from the combination meter.

38 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 39. Repair the ground
TCM AND INHIBITOR SWITCH. more? short circuit in “N”
1) Turn the ignition switch to OFF. range circuit.

2) Disconnect the connectors from TCM, inhib-
itor switch and combination meter.
3) Measure the resistance of the harness
between TCM connector and chassis ground.
Connector & terminal
(B55) No. 11 — Chassis ground:

39 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 40. Repair the open
TCM AND INHIBITOR SWITCH. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connector from TCM and inhibitor switch
inhibitor switch. connector, and
3) Measure the resistance of the harness poor contact of the
between TCM and inhibitor switch connector. connector.

Connector & terminal
(B55) No. 10 — (T7) No. 3:
40 CHECK INPUT SIGNAL FOR TCM. Is the voltage less than 1 V? | Go to step 41. Go to step 59.

1) Turn the ignition switch to OFF.
2) Connect the connector to TCM and inhibitor
switch.
3) Turn the ignition switch to ON.
4) Move the select lever to the “D” range.
5) Measure the voltage between TCM and
chassis ground.

Connector & terminal

(B55) No. 10 (+) — Chassis ground (-):
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AUTOMATIC TRANSMISSION (DIAGNOSTICS)

BULB.

1) Turn the ignition switch to OFF.

2) Remove the combination meter.

3) Remove the “3” range indicator light bulb
from combination meter.

bulb OK?

Step Check Yes No
4 CHECK INPUT SIGNAL FOR TCM. Is the voltage 8 V or more? Go to step 59. Replace the TCM.
1) Move the select lever to any other than “D” <Ref. to 4AT-64,
range. Transmission Con-
2) Measure the voltage between TCM and trol Module (TCM).>
chassis ground.
Connector & terminal
(B55) No. 10 (+) — Chassis ground (-):
42 CHECK “D” RANGE INDICATOR LIGHT Is the “D” range indicator light |Go to step 59. Replace the “D”
BULB. bulb OK? range indicator
1) Turn the ignition switch to OFF. light bulb. <Ref. to
2) Remove the combination meter. IDI-10, Combina-
3) Remove the “D” range indicator light bulb tion Meter.>
from combination meter.
43 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 44. Repair ground
TCM AND INHIBITOR SWITCH. more? short circuit in “D”
1) Turn the ignition switch to OFF. range circuit.
2) Disconnect the connectors from TCM, inhib-
itor switch and combination meter.
3) Measure the resistance of the harness
between TCM connector and chassis ground.
Connector & terminal
(B55) No. 8 — Chassis ground:
44 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 45. Repair the open
TCM AND INHIBITOR SWITCH. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connector from TCM and inhibitor switch
inhibitor switch. connector, and
3) Measure the resistance of the harness poor contact of the
between TCM and inhibitor switch connector. connector.
Connector & terminal
(B55) No. 8 — (T7) No. 11:
45 CHECK INPUT SIGNAL FOR TCM. Is the voltage less than 1 V? Go to step 46. Go to step 59.
1) Turn the ignition switch to OFF.
2) Connect the connector to TCM and inhibitor
switch.
3) Turn the ignition switch to ON.
4) Move the select lever to the “3” range.
5) Measure the voltage between TCM and
chassis ground.
Connector & terminal
(B55) No. 8 (+) — Chassis ground (-):
46 CHECK INPUT SIGNAL FOR TCM. Is the voltage 8 V or more? Go to step 59. Replace the TCM.
1) Move the select lever out of the “3” range. <Ref. to 4AT-64,
2) Measure the voltage between TCM and Transmission Con-
chassis ground. trol Module (TCM).>
Connector & terminal
(B55) No. 8 (+) — Chassis ground (-):
47 CHECK “3” RANGE INDICATOR LIGHT Is the “3” range indicator light |Go to step 59. Replace the “3”

range indicator
light bulb. <Ref. to
IDI-10, Combina-
tion Meter.>
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AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
48 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 49. Repair ground
TCM AND INHIBITOR SWITCH. more? short circuit in “3”
1) Turn the ignition switch to OFF. range circuit.
2) Disconnect the connectors from TCM, inhib-
itor switch and combination meter.
3) Measure the resistance of the harness
between TCM connector and chassis ground.
Connector & terminal
(B55) No. 8 — Chassis ground:
49 CHECK HARNESS CONNECTOR BETWEEN |ls the resistance less than 1 Q?|Go to step 50. Repair the open
TCM AND INHIBITOR SWITCH. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connector from TCM and inhibitor switch
inhibitor switch. connector, and
3) Measure the resistance of the harness poor contact of the
between TCM and inhibitor switch connector. connector.
Connector & terminal
(B55) No. 7 — (T7) No. 4:
50 CHECK INPUT SIGNAL FOR TCM. Is the voltage less than 1 V? Go to step 51. Go to step 59.
1) Turn the ignition switch to OFF.
2) Connect the connector to TCM and inhibitor
switch.
3) Turn the ignition switch to ON.
4) Move the select lever to the “2” range.
5) Measure the voltage between TCM and
chassis ground.
Connector & terminal
(B55) No. 7 (+) — Chassis ground (-):
51 CHECK INPUT SIGNAL FOR TCM. Is the voltage 8 V or more? Go to step 59. Replace the TCM.
1) Move the select lever out of the “2” range. <Ref. to 4AT-64,
2) Measure the voltage between TCM and Transmission Con-
chassis ground. trol Module (TCM).>
Connector & terminal
(B55) No. 7 (+) — Chassis ground (-):
52 CHECK “2” RANGE INDICATOR LIGHT Is the “2” range indicator light |Go to step 59. Replace the “2”
BULB. bulb OK? range indicator
1) Turn the ignition switch to OFF. light bulb. <Ref. to
2) Remove the combination meter. IDI-10, Combina-
3) Remove the “2” range indicator light bulb tion Meter.>
from combination meter.
53 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 54. Repair ground
TCM AND INHIBITOR SWITCH. more? short circuit in “2”
1) Turn the ignition switch to OFF. range circuit.
2) Disconnect the connectors from TCM, inhib-
itor switch and combination meter.
3) Measure the resistance of the harness
between TCM connector and chassis ground.
Connector & terminal
(B55) No. 7 — Chassis ground:
54 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 55. Repair the open

TCM AND INHIBITOR SWITCH.
1) Turn the ignition switch to OFF.
2) Disconnect the connector from TCM and
inhibitor switch.
3) Measure the resistance of the harness
between TCM and inhibitor switch connector.

Connector & terminal

(B55) No. 19 — (T7) No. 6:

circuit of harness
between TCM and
inhibitor switch
connector, and
poor contact of the
connector.
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AUTOMATIC TRANSMISSION (DIAGNOSTICS)

mal position?

<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>

Step Check Yes No
55 CHECK INPUT SIGNAL FOR TCM. Is the voltage less than 1 V? Go to step 56. Go to step 59.
1) Turn the ignition switch to OFF.
2) Connect the connector to TCM and inhibitor
switch.
3) Turn the ignition switch to ON.
4) Move the select lever to the “1” range.
5) Measure the voltage between TCM and
chassis ground.
Connector & terminal
(B55) No. 19 (+) — Chassis ground (-):
56 CHECK INPUT SIGNAL FOR TCM. Is the voltage 8 V or more? Go to step 59. Replace the TCM.
1) Move the select lever out of the “1” range. <Ref. to 4AT-64,
2) Measure the voltage between TCM and Transmission Con-
chassis ground. trol Module (TCM).>
Connector & terminal
(B55) No. 19 (+) — Chassis ground (-):
57 CHECK “1” RANGE INDICATOR LIGHT Is the “1” range indicator light |Go to step 59. Replace the “1”
BULB. bulb OK? range indicator
1) Turn the ignition switch to OFF. light bulb. <Ref. to
2) Remove the combination meter. IDI-10, Combina-
3) Remove the “1” range indicator light bulb tion Meter.>
from combination meter.
58 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 59. Repair ground
TCM AND INHIBITOR SWITCH. more? short circuit in “1”
1) Turn the ignition switch to OFF. range circuit.
2) Disconnect the connectors from TCM, inhib-
itor switch and combination meter.
3) Measure the resistance of the harness
between TCM connector and chassis ground.
Connector & terminal
(B55) No. 19 — Chassis ground:
59 CHECK POOR CONTACT. Is there poor contact in the Repair the poor Go to step 60.
inhibitor switch circuit? contact.
60 CHECK INHIBITOR SWITCH. Is the inhibitor switch in the nor-|Replace the TCM. |Adjust inhibitor

switch and select
cable. <Ref. to
4AT-47, Inhibitor
Switch.> <Ref. to
CS-25, Select
Cable.>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

B: DTC P0712 TRANSMISSION FLUID TEMPERATURE SENSOR CIRCUIT LOW
INPUT

DTC DETECTING CONDITION:

Input signal circuit to ATF temperature sensor is open or shorted.

TROUBLE SYMPTOM:

Excessive shift shock
WIRING DIAGRAM:

—
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TEMPERATURE 1[2]3]4 5]6
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CONTROL VALVE BODY
AT-04753
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AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step

Check

Yes

No

CHECK HARNESS CONNECTOR BETWEEN
TCM AND ATF TEMPERATURE SENSOR.
1) Turn the ignition switch to OFF.
2) Disconnect the connector from TCM.
3) Measure the resistance of harness between
TCM and transmission connector.

Connector & terminal

(B55) No. 23 — No. 11:

Is the resistance less than 1 Q7?

Go to step 2.

Repair the open
circuit of harness
between TCM and
transmission con-
nector.

CHECK HARNESS CONNECTOR BETWEEN
TCM AND ATF TEMPERATURE SENSOR.
Measure the resistance of harness between
TCM and transmission connector.
Connector & terminal
(B55) No. 12— (B11) No. 15:

Is the resistance less than 1 Q7?

Go to step 3.

Repair the open
circuit of harness
between TCM and
transmission con-
nector.

CHECK ATF TEMPERATURE SENSOR.
1) Turn the ignition switch to OFF.
2) Connectthe connectors to transmission and
TCM.
3) Turn the ignition switch to ON and start
engine.
4) Warm-up the transmission until the ATF
temperature reaches to 80°C (176°F).
NOTE:
If the ambient temperature is below 0°C (32°F),
drive the vehicle until the ATF reaches its oper-
ating temperature.
5) Disconnect the connector from transmis-
sion.
6) Measure the resistance between transmis-
sion connector terminals.
Connector & terminal
(T4) No. 11 — No. 15:

Is the resistance between 300

— 800 Q7

Go to step 4.

Gotostep 7.

CHECK ATF TEMPERATURE SENSOR.
1) Turn the ignition switch to ON (engine OFF).
2) Measure the resistance between transmis-
sion connector terminals.
Connector & terminal
(T4) No. 11 — No. 15:

Does the resistance value
increase while the ATF temper-

ature decreases?

Go to step 5.

Goto step 7.

CHECK INPUT SIGNAL FOR TCM USING
SUBARU SELECT MONITOR.

1) Connect the connector to transmission.

2) Connect the Subaru Select Monitor to the
data link connector.

3) Turn the ignition switch to ON. (engine OFF)
4) Read the data of ATF temperature using
Subaru Select Monitor.

Does the ATF temperature

gradually decrease?

Even if the AT OIL
TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness and
poor contact of
ATF temperature
sensor and trans-
mission connector.

Go to step 6.

CHECK POOR CONTACT.

Is there poor contact in ATF
temperature sensor circuit?

Repair the poor
contact.

Replace the TCM.
<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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TRANSMISSION AND ATF TEMPERATURE
SENSOR.
Measure the resistance of harness between
transmission connector and transmission
ground.
Connector & terminal
(T4) No. 15 — Transmission ground:

more?

valve body. <Ref. to
4AT-58, Control
Valve Body.>

Step Check Yes No

7 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 8. Repair the open
TRANSMISSION AND ATF TEMPERATURE circuit of harness
SENSOR. between ATF tem-
1) Turn the ignition switch to OFF. perature sensor
2) Disconnect the connector from transmis- and transmission
sion. connector.

3) Remove the transmission connector from
bracket.
4) Lift up the vehicle and place it on rigid racks.
NOTE:
Raise all wheels off the floor.
5) Drain the automatic transmission fluid.
CAUTION:
Do not drain ATF until it cools down.
6) Remove the oil pan, and disconnect the
connector from ATF temperature sensor con-
nector.
7) Measure the resistance of harness between
ATF temperature sensor and transmission con-
nector.
8) Measure the resistance between transmis-
sion connector and transmission ground.

Connector & terminal

(T4) No. 11 — (AT2) No. 4:

8 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 9. Repair the open
TRANSMISSION AND ATF TEMPERATURE circuit of harness
SENSOR. between ATF tem-
Measure the resistance of harness between perature sensor
ATF temperature sensor and transmission con- and transmission
nector. connector.

Connector & terminal
(T4) No. 15 — (AT2) No. 9:

9 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 10. Repair the short
TRANSMISSION AND ATF TEMPERATURE |more? circuit of harness
SENSOR. between ATF tem-
Measure the resistance of harness between perature sensor
transmission connector and transmission and transmission
ground. connector.

Connector & terminal
(T4) No. 11 — Transmission ground:
10 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Replace the control | Repair the short

circuit of harness
between ATF tem-
perature sensor
and transmission
connector.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

C: DTC P0713 TRANSMISSION FLUID TEMPERATURE SENSOR CIRCUIT HIGH

INPUT

DTC DETECTING CONDITION:

Input signal circuit to ATF temperature sensor is open or shorted.
TROUBLE SYMPTOM:

Excessive shift shock

WIRING DIAGRAM:
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Step Check

Yes

No

1 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 500 Q or
TCM AND ATF TEMPERATURE SENSOR. |more?
1) Turn the ignition switch to OFF.
2) Disconnect the connector from TCM.
3) Measure the resistance between TCM con-
nector terminals.
Connector & terminal
(B55) No. 23 — No. 12:

Go to step 2.

Go to step 4.

2 CHECK HARNESS CONNECTOR BETWEEN |lIs the resistance 1 MQ or
TCM AND ATF TEMPERATURE SENSOR. more?
Measure the resistance of the harness between
TCM connector and chassis ground.
Connector & terminal
(B55) No. 23 — Chassis ground:

Go to step 3.

Go to step 4.

3 CHECK HARNESS. Does the resistance change?
Measure the resistance between TCM connec-
tor terminals while shaking the harness.

Connector & terminal
(B55) No. 23 — No. 12:

Go to step 4.

Replace the TCM.
<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>

4 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or
TCM AND ATF TEMPERATURE SENSOR. |more?
1) Turn the ignition switch to OFF.
2) Disconnect the connector from transmis-
sion.
3) Measure the resistance of the harness
between TCM connector and chassis ground.

Connector & terminal
(B55) No. 23 — Chassis ground:

Go to step 5.

Repair the short
circuit of harness
between TCM and
transmission har-
ness.
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Step

Check

Yes

No

CHECK HARNESS CONNECTOR BETWEEN
TCM AND ATF TEMPERATURE SENSOR.
Measure the resistance of the harness between
TCM connector and chassis ground.
Connector & terminal
(B55) No. 12 — Chassis ground:

Is the resistance 1 MQ or

more?

Go to step 6.

Repair the short
circuit of harness
between TCM and
transmission har-
ness.

CHECK ATF TEMPERATURE SENSOR.
Measure the resistance between transmission
connector terminals.
Connector & terminal
(T4) No. 11 — No. 15:

Is the resistance 500 Q or

more?

Even if the AT OIL
TEMP warning
lightis blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary short circuit
of connector or
harness may be
the cause. Repair
the harness or
connector.

Goto step 7.

CHECK TRANSMISSION HARNESS.
1) Lift up the vehicle and place it on rigid racks.
2) Drain the automatic transmission fluid.
CAUTION:
Do not drain ATF until it cools down.
3) Remove the oil pan.
4) Disconnect the harness connector from
control valve.
5) Measure the resistance between transmis-
sion connector and transmission ground.
Connector & terminal
(T4) No. 11 — Transmission ground:

Is the resistance 1 MQ or

more?

Go to step 8.

Replace the trans-
mission harness.

CHECK TRANSMISSION HARNESS.
Measure the resistance between transmission
connector and transmission ground.
Connector & terminal
(T4) No. 15 — Transmission ground:

Is the resistance 1 MQ or

more?

Go to step 9.

Replace the trans-
mission harness.

CHECK ATF TEMPERATURE SENSOR.
Measure the resistance between control valve
connector terminals.
Connector & terminal
(AT2) No. 4 — No. 9:

Is the resistance 500 Q or

more?

Even if the AT OIL
TEMP warning
lightis blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary short circuit
of connector or
harness may be
the cause. Repair
the harness or
connector.

Replace the control
valve body. <Ref. to
4AT-58, Control
Valve Body.>
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D: DTC P0715 INPUT/TURBINE SPEED SENSOR CIRCUIT

DTC DETECTING CONDITION:

Input signal circuit of TCM is open or shorted.
TROUBLE SYMPTOM:

Excessive shift shock

WIRING DIAGRAM:
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Step Check Yes No
CHECK TORQUE CONVERTER TURBINE |Is the resistance between 450 |Go to step 2. Replace the torque
SPEED SENSOR. — 650 Q? converter turbine
1) Turn the ignition switch to OFF. speed sensor.
2) Disconnect the connector from transmis- <Ref. to 4AT-55,
sion. Torque Converter
3) Measure the resistance between transmis- Turbine Speed
sion connector receptacle’s terminals. Sensor.>
Connector & terminal
(T4) No. 5— No. 10:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 3. Repair the open
TCM AND TRANSMISSION. circuit of harness
1) Disconnect the connector from TCM. between TCM and
2) Measure the resistance of the harness transmission con-
between TCM connector and transmission con- nector.
nector.
Connector & terminal
(B55) No. 1 — (B11) No. 5:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 4. Repair the open
TCM AND TRANSMISSION. circuit of harness
Measure the resistance of the harness between between TCM and
TCM connector and transmission connector. transmission con-
Connector & terminal nector, and poor
(B55) No. 2 — (B11) No. 10: contact of the con-
nector.
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 5. Repair the short
TCM AND TRANSMISSION. more? circuit of harness
Measure the resistance of the harness between between TCM and
TCM connector and chassis ground. transmission con-
Connector & terminal nector.
(B55) No. 2 — Chassis ground:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 6. Repair the short

TCM AND TRANSMISSION.
Measure the resistance of the harness between
TCM connector and chassis ground.
Connector & terminal
(B55) No. 1 — Chassis ground:

more?

circuit of the har-
ness between
TCM and transmis-
sion connector,
and poor contact of
connector.

CHECK INPUT SIGNAL FOR TCM USING
SUBARU SELECT MONITOR.

1) Connect the connectors to TCM and trans-
mission.

2) Connect the Subaru Select Monitor to the
data link connector.

3) Turn the ignition switch to ON and the Sub-
aru Select Monitor power switch to ON.

4) Start the engine.

5) Shift the select lever to “P” or “N” range.

6) Read the data of turbine speed using Sub-
aru Select Monitor.

e Compare the tachometer with Subaru Select
Monitor indications.

Is the revolution value same as
the tachometer reading shown
on the combination meter?

Even if the AT OIL
TEMP warning
lightis blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness or
connector in TCM
and transmission.

Gotostep 7.

CHECK POOR CONTACT.

Is there poor contact in torque
converter turbine speed sensor
circuit?

Repair the poor
contact.

Replace the TCM.
<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

E: DTC P0719 BRAKE SWITCH CIRCUIT LOW

DTC DETECTING CONDITION:

Stop light switch malfunction, open input signal circuit
TROUBLE SYMPTOM:

Gear is not shifted down when climbing a hill.
WIRING DIAGRAM:

SBF-1 SBF-2 No.16

jm_m II%II
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SWITCH

[I STOP LIGHT

BATTERY

TO STOP LIGHT
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7189 10[11]12[13[14]15] 16
17[18[19[20]21]22[23] 24 25[26[ 27
28[29]30] 31[32]33][34]35
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK FUSE (NO. 16). Is the fuse (No. 16) blown out? |Replace the fuse |Go to step 2.
Remove the fuse (No. 16). (No. 16). If the

replaced fuse (No.
16) is blown out
easily, repair the
short circuit of the
harness between
fuse (No. 16) and
stop light switch.

CHECK OPERATION OF BRAKE LIGHT. Does the brake light illuminate? |Go to step 3. Check the brake
Depress the brake pedal. light circuit.
CHECK INPUT SIGNAL FROM TCM. Is the voltage 10.5 V or more? |Go to step 6. Go to step 4.

1) Depress the brake pedal.
2) Measure the voltage of the harness
between TCM and stop light switch.
Connector & terminal
(B55) No. 20 (+) — Chassis ground (-):

CHECK HARNESS CONNECTOR BETWEEN |ls the resistance less than 1 Q?|Go to step 5. Repair the open
TCM AND STOP LIGHT SWITCH. circuit of the har-
1) Turn the ignition switch to OFF. ness between the
2) Disconnect the connectors from the TCM TCM and the stop
and stop light switch. light switch.

3) Measure the resistance of harness between
the TCM and stop light switch.
Connector & terminal
(B55) No. 20 — (B65) No. 3:

CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 6. Repair the short

TCM AND STOP LIGHT SWITCH. more? circuit of the har-

Measure the resistance of the harness between ness between the

TCM and chassis ground. TCM and the stop

Connector & terminal light switch.
(B55) No. 20 — Chassis ground:

CHECK POOR CONTACT. Is there poor contact in input  |Repair the poor Replace the TCM.
signal circuit of the stop light  |contact. <Ref. to 4AT-64,
switch? Transmission Con-

trol Module (TCM).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

F: DTC P0720 OUTPUT SPEED SENSOR CIRCUIT

DTC DETECTING CONDITION:

* The vehicle speed signal is abnormal.

e The circuit in combination meter is faulty.
* The harness connector between TCM and front vehicle speed sensor is shorted or open.
TROUBLE SYMPTOM:

* Erroneous idling.

* Engine stalls.

* Driving performance is poor.
WIRING DIAGRAM:

TCM
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Step Check Yes No
CHECK HARNESS CONNECTOR BETWEEN |lIs the resistance less than 1 Q?|Go to step 2. Repair the open
TCM AND TRANSMISSION. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connectors from TCM and transmission con-
transmission. nector.
3) Measure the resistance of the harness
between TCM connector and transmission con-
nector.
Connector & terminal
(B55) No. 27 — (B11) No. 14:
CHECK HARNESS CONNECTOR BETWEEN |ls the resistance less than 1 Q?|Go to step 3. Repair the open
TCM AND TRANSMISSION. circuit of harness
Measure the resistance of the harness between between TCM and
TCM connector and transmission connector. transmission con-
Connector & terminal nector, and poor
(B55) No. 16 — (B11) No. 18: contact of the con-
nector.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 4. Repair the short
TCM AND TRANSMISSION. more? circuit of harness
Measure the resistance of the harness between between TCM and
TCM connector and transmission connector. transmission con-
Connector & terminal nector.
(B55) No. 27 — Chassis ground:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 5. Repair the short
TCM AND TRANSMISSION. more? circuit of the har-
Measure the resistance of the harness between ness between
TCM connector and transmission connector. TCM and transmis-
Connector & terminal sion connector,
(B55) No. 16 — Chassis ground: and poor contact of
connector.
CHECK FRONT VEHICLE SPEED SENSOR. |lIs the resistance between 450 |Go to step 6. Replace the front

Measure the resistance between transmission
connector receptacle’s terminals.
Connector & terminal
(T4) No. 14 — No. 18:

— 650 Q7

vehicle speed sen-
sor. <Ref. to 4AT-
51, Front Vehicle
Speed Sensor.>

CHECK INPUT SIGNAL FOR TCM USING
SUBARU SELECT MONITOR.

1) Connect all the connectors.

2) Connect the Subaru Select Monitor to the
data link connector.

3) Lift up the vehicle and place it on rigid racks.
NOTE:

Raise all wheels off the floor.

4) Turn the ignition switch to ON and the Sub-
aru Select Monitor power switch to ON.

5) Start the engine.

6) Read the data of vehicle speed using Sub-
aru Select Monitor.

e Compare the speedometer with Subaru
Select Monitor indications.

* Vehicle speed is indicated in “km/h” or “MPH”"
7) Slowly increase the vehicle speed to 60 km/h
(37 MPH).

NOTE:

The speed difference between front and rear
wheels may light the ABS warning light, but this
does not indicate a malfunction. When AT con-
trol diagnosis is finished, perform the ABS diag-
nostics clear memory. <Ref. to ABS(diag)-26,
Clear Memory Mode.>

Does the speedometer indica-
tion increase as the Subaru
Select Monitor data increases?

Even if the AT OIL
TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness in of
front vehicle speed
sensor circuit.

Gotostep 7.

CHECK POOR CONTACT.

Is there poor contact in front
vehicle speed sensor circuit?

Repair the poor
contact.

Replace the TCM.
<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

G: DTC P0724 BRAKE SWITCH CIRCUIT HIGH

DTC DETECTING CONDITION:
Stop light switch malfunction, open input signal circuit
TROUBLE SYMPTOM:

Gear is not shifted down when climbing a hill.
WIRING DIAGRAM:

signal circuit of the stop light

switch?

contact.

SBF-1 SBF-2 No.16
T @ J’ STOP LIGHT
E [I SWITCH
L EC ?
é}z 8]
1[2]3]4 5] 6
TO STOP LIGHT 7[8] 9 10]11]12[13[14]15[16
[17[18]19]20]21]22]23]24] 25]26] 27
| |°| | [28]29]30 31]32/33]34[35
Tou
AT-04391
Step Check Yes No
1 CHECK OPERATION OF BRAKE LIGHT. The brake light illuminates. Go to step 2. Check the brake
Depress the brake pedal. light circuit.
2 CHECK INPUT SIGNAL FROM TCM. Is the voltage 10 V or more? Go to step 5. Go to step 3.
1) Depress the brake pedal.
2) Measure the voltage of the harness
between TCM and stop light switch.
Connector & terminal
(B55) No. 20 (+) — Chassis ground (-):
3 CHECK STOP LIGHT SWITCH. Is the resistance 1 MQ or Goto step 4. Replace the stop
1) Turn the ignition switch to OFF. more? light switch. <Ref.
2) Disconnect the connector from stop light to BR-52, Stop
switch. Light Switch.>
3) Measure the resistance of harness between
stop light switch connectors.
Connector & terminal
(B65) No. 2 — No. 3:
4 CHECK HARNESS CONNECTOR BETWEEN |Is the voltage less than 1 V? Go to step 5. Repair the short
TCM AND STOP LIGHT SWITCH. circuit of harness
1) Turn the ignition switch to ON. between TCM and
2) Measure the voltage of harness between stop light switch.
TCM and chassis ground.
Connector & terminal
(B55) No. 20 (+) — Chassis ground (-):
5 CHECK POOR CONTACT. Is there poor contact in input  |Repair the poor Replace the TCM.

<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

H: DTC P0725 ENGINE SPEED INPUT CIRCUIT

DTC DETECTING CONDITION:

Engine speed input signal circuit is open or shorted.

TROUBLE SYMPTOM:

¢ No lock-up occurs. (After engine is warmed-up)

e AT OIL TEMP warning light remains on when the vehicle speed is 0.
WIRING DIAGRAM:

TCM
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
1 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 2. Repair the open
TCM AND ECM. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connector from TCM and ECM connector.
ECM.
3) Measure the resistance of harness between
TCM and ECM.
Connector & terminal
(B54) No. 11 — (B136) No. 22:
2 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 3. Repair the short
TCM AND ECM. more? circuit of harness
Measure the resistance of the harness between between TCM and
TCM connector and chassis ground. ECM connector.
Connector & terminal
(B54) No. 11 — Chassis ground:
3 CHECK INPUT SIGNAL FOR TCM USING Is the revolution value almost |Even if the AT OIL |Go to step 4.
SUBARU SELECT MONITOR. same as the tachometer read- |TEMP warning
1) Connect the connectors to TCM and ECM. |ing shown on the combination |lightis blinking, the
2) Connect the Subaru Select Monitor to the |meter? circuithasreturned
data link connector. to normal condition
3) Startthe engine, and run the Subaru Select at this time. A tem-
Monitor. porary poor con-
4) Run the engine at idle. tact of connector or
5) Read the data of engine speed using Sub- harness may be
aru Select Monitor. the cause. Repair
» Display shows engine speed signal value the harness or
sent from ECM. connector in the
TCM and ECM.
4 CHECK POOR CONTACT. Is there poor contact in engine |Repair the poor Go to step 5.
speed signal circuit? contact.
5 CONFIRM DTC P0725. Does the DTC appear again, |Replace the TCM. |Replace the ECM.
Replace the ECM with a new part. after the memory has been <Ref. to 4AT-64, <Ref. to
cleared? Transmission Con- |FU(H4SO)-41,
trol Module (TCM).>|Engine Control
Module (ECM).>

DTC P0731 GEAR 1 INCORRECT RATIO

NOTE:
Refer to DTC P0736 for diagnostic procedure. <Ref. to 4AT(diag)-55, DTC P0736 REVERSE INCORRECT
RATIO, Diagnostic Procedure with Diagnostic Trouble Code (DTC).>

J: DTC P0732 GEAR 2 INCORRECT RATIO

NOTE:
Refer to DTC P0736 for diagnostic procedure. <Ref. to 4AT(diag)-55, DTC P0736 REVERSE INCORRECT
RATIO, Diagnostic Procedure with Diagnostic Trouble Code (DTC).>

K: DTC P0733 GEAR 3 INCORRECT RATIO

NOTE:
Refer to DTC P0736 for diagnostic procedure. <Ref. to 4AT(diag)-55, DTC P0736 REVERSE INCORRECT
RATIO, Diagnostic Procedure with Diagnostic Trouble Code (DTC).>

L: DTC P0734 GEAR 4 INCORRECT RATIO

NOTE:
Refer to DTC P0736 for diagnostic procedure. <Ref. to 4AT(diag)-55, DTC P0736 REVERSE INCORRECT
RATIO, Diagnostic Procedure with Diagnostic Trouble Code (DTC).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

M: DTC P0736 REVERSE INCORRECT RATIO

DTC DETECTING CONDITION:

Vehicle sensor, torque converter turbine speed sensor or control valve malfunction
TROUBLE SYMPTOM:

Shift point is too high or too low.

Excessive shift shock

Tight corner braking phenomenon occurs.

Gear is not shifted to reverse.

Gear position is held by fail safe function.

Step Check Yes No
1 CHECK ACCELERATOR PEDAL POSITION |Does the value of accelerator |Go to step 2. Check the acceler-
SENSOR. pedal position sensor change ator pedal position
1) Connect the Subaru Select Monitor to the  |from 0% to 100% smoothly sensor circuit.
data link connector. when throttle is operated from
2) Turn the ignition switch to ON. fully closed to fully open?
3) Read the value of accelerator pedal position
sensor on Subaru Select Monitor display.
2 CHECK FRONT VEHICLE SPEED SENSOR. |Does the vehicle speed dis- Go to step 3. Check the front
1) Lift up the vehicle and support with rigid played by Subaru Select Moni- vehicle speed sen-
racks. tor roughly correspond with sor circuit.
2) Start the engine. vehicle speed indicated by the
3) Shiftthe select lever to “D” range and slowly |combination meter?
increase vehicle speed.
NOTE:
The speed difference between front and rear
wheels may light the ABS warning light, but this
indicates no malfunction. When AT control di-
agnosis is finished, perform the ABS clear
memory of on-board diagnostics system. <Ref.
to ABS(diag)-26, Clear Memory Mode.>
3 CHECK TORQUE CONVERTER TURBINE Does the value of torque con- |There are malfunc-|Check the torque
SPEED SENSOR. verter turbine speed sensor dis- |tions in TCM, TCM |converter turbine
1) Move the select lever to “P” or “N” range. played by Subaru Select connector poor speed sensor cir-
2) Idle the engine. Monitor roughly correspond contact, or trans- | cuit.
with the value of tachometer in | mission assembly
combination meter? mechanical mal-
function.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

N: DTC P0741 TORQUE CONVERTER CLUTCH CIRCUIT PERFORMANCE OR
STUCK OFF

DTC DETECTING CONDITION:

e Lock up clutch malfunction

» Sticky valve

TROUBLE SYMPTOM:

No lock-up occurs.

Step Check Yes No
CHECK LOCK-UP DUTY SOLENOID CIR- Is there any trouble? Repair or replace |Go to step 2.
CUIT. the lock up duty
Diagnose according to DTC P0743 procedure. solenoid circuit.
CHECK INHIBITOR SWITCH CIRCUIT. Is there any trouble? Repair or replace |Go to step 3.
Diagnose according to DTC P0705 procedure. the inhibitor switch

circuit.

CHECK STOP LIGHT SWITCH CIRCUIT. Is there any trouble? Repair or replace |Go to step 4.
Diagnose according to DTC P0719 and P0724 the stop light
procedures. switch circuit.
CHECK ATF TEMPERATURE SENSOR CIR- |Is there any trouble? Repair or replace |Go to step 5.

CUIT.
Diagnose according to DTC P0712 AND P0713
procedure.

the ATF tempera-
ture sensor circuit.

CHECK ACCELERATOR PEDAL POSITION |Does the value of accelerator |Go to step 6. Check the acceler-
SENSOR. pedal position sensor change ator pedal position
1) Connect the Subaru Select Monitor to the |from 0% to 100% smoothly Sensor circuit.
data link connector. when throttle is operated from

2) Turn the ignition switch to ON. fully closed to fully open?

3) Read the value of accelerator pedal position

sensor on Subaru Select Monitor display.

CHECK TORQUE CONVERTER TURBINE Does the value of turbine speed |Go to step 7. Check the torque

SPEED SENSOR.
1) Move the select lever to “P” or “N” range.
2) Idle the engine.

displayed by Subaru Select
Monitor almost correspond with
the value of the tachometer?

converter turbine
speed sensor cir-
cuit.

CHECK ENGINE SPEED SIGNAL.
Idle the engine.

Does the value of turbine speed
displayed by Subaru Select
Monitor almost correspond with
the value of tachometer?

There is transmis-
sion assembly
mechanical mal-
function.

Check the engine
speed signal cir-
cuit.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

O: DTC P0743 TORQUE CONVERTER CLUTCH CIRCUIT ELECTRICAL

DTC DETECTING CONDITION:

Output signal circuit of lock-up duty solenoid is open or shorted.
TROUBLE SYMPTOM:

No lock-up occurs. (After engine is warmed-up)

WIRING DIAGRAM:
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step

Check

Yes

No

CHECK ANY OTHER DTC ON DISPLAY.

Is any other DTC displayed?

Perform the diag-
nosis according to
DTC.

Go to step 2.

CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 3. Repair the open
TCM AND TRANSMISSION. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connectors from TCM and transmission con-
transmission. nector.
3) Measure the resistance of the harness
between TCM connector and transmission con-
nector.
Connector & terminal
(B55) No. 6 — (B11) No. 12:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 4. Repair the short
TCM AND TRANSMISSION. more? circuit of harness
Measure the resistance of the harness connec- between TCM and
tor between TCM connector and chassis transmission con-
ground. nector.
Connector & terminal
(B55) No. 6 — Chassis ground:
CHECK LOCK-UP DUTY SOLENOID. Is the resistance between 2.0 |Go to step 5. Go to step 8.
Measure the resistance between transmission |— 4.5 Q?
connector receptacle’s terminals.
Connector & terminal
(T4) No. 12 — No. 19:
CHECK OUTPUT SIGNAL FROM TCM US-  |Is the measured value 95%? |Go to step 6. Gotostep 7.

ING SUBARU SELECT MONITOR.

1) Connect the connectors to TCM and trans-
mission.

2) Lift up the vehicle and place it on rigid racks.
NOTE:

Raise all wheels off the floor.

3) Connect the Subaru Select Monitor to the
data link connector.

4) Startthe engine, and run the Subaru Select
Monitor.

5) Start the engine and warm-up the engine
until the ATF temperature exceeds 80°C (176°F).
NOTE:

If the ambient temperature is below 0°C (32°F),
drive the vehicle until the ATF reaches its oper-
ating temperature.

6) Read the data of lock-up duty solenoid
using the Subaru Select Monitor.

¢ Lock-up duty solenoid is indicated in “%”.

7) Shift the select lever to “D,” and slowly
increase vehicle speed to 60 km/h (37 MPH).
NOTE:

The speed difference between front and rear
wheels may light the ABS warning light, but this
does not indicate a malfunction. When AT con-
trol diagnosis is finished, perform the ABS diag-
nostics clear memory. <Ref. to ABS(diag)-26,
Clear Memory Mode.>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
6 CHECK OUTPUT SIGNAL FROM TCM US- |Is the measured value 0%? Even if the AT OIL |Go to step 7.
ING SUBARU SELECT MONITOR. TEMP warning
Return the engine to idling speed, shift the light is blinking, the
select lever to “N” range and read the data. circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness or
connector in TCM
and transmission.
7 CHECK POOR CONTACT. Is there poor contact in lock-up |Repair the poor Replace the TCM.
duty solenoid circuit? contact. <Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
8 CHECK LOCK-UP DUTY SOLENOID (IN Is the resistance between 2.0 |Go to step 9. Replace the control
TRANSMISSION). — 4507 valve body. <Ref. to
1) Disconnect the transmission connector. 4AT-58, Control
2) Drain the automatic transmission fluid. Valve Body.>
CAUTION:
Do not drain ATF until it cools down.
3) Remove the oil pan, and disconnect the
connector from lock-up duty solenoid.
4) Measure the resistance between lock-up
duty solenoid and transmission ground.
Connector & terminal
(AT2) No. 6 — Transmission ground:
9 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 10. Repair the open
LOCK-UP DUTY SOLENOID AND TRANS- circuit of harness
MISSION. between TCM and
Measure the resistance of harness between transmission con-
lock-up duty solenoid and transmission connec- nector.
tor.
Connector & terminal
(T4) No. 12 — (AT2) No. 6:
10 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Even if the AT OIL |Repair the short

LOCK-UP DUTY SOLENOID AND TRANS-
MISSION.
Measure the resistance of harness between
transmission connector and transmission
ground.
Connector & terminal
(T4) No. 12 — Transmission ground:

more?

TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connectoror
harness may be
the cause. Repair
the harness or
connector in lock-
up duty solenoid
and transmission.

circuit of harness
between lock-up
duty solenoid and
transmission con-
nector.

4AT(diag)-59




Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

P: DTC P0748 PRESSURE CONTROL SOLENOID “A” ELECTRICAL

DTC DETECTING CONDITION:

Output signal circuit of line pressure linear solenoid is open or shorted.
TROUBLE SYMPTOM:

Excessive shift shock

WIRING DIAGRAM:
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Step Check Yes No
1 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 2. Repair the open
TCM AND TRANSMISSION. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnectthe connector from transmission transmission con-
and TCM. nector.
3) Measure the resistance of the harness
between TCM connector and transmission con-
nector.
Connector & terminal
(B55) No. 3 — (B11) No. 2:
(B55) No. 4 — (B11) No. 1:
2 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 3. Repair the short
TCM AND CHASSIS GROUND. more? circuit of harness
Measure the resistance of the harness between between TCM and
TCM connector and chassis ground. transmission con-
Connector & terminal nector.
(B55) No. 3 — Chassis ground:
(B55) No. 4 — Chassis ground:
3 CHECK LINE PRESSURE LINEAR SOLE- Is the resistance between 4 — |Go to step 4. Go to step 5.
NOID. 6 Q?
Measure the resistance between transmission
connector receptacle’s terminals.
Connector & terminal
(T4) No. 1 — No. 2:

4 CHECK POOR CONTACT. Is there poor contact in line Repair the poor Replace the TCM.
pressure linear solenoid cir- contact. <Ref. to 4AT-64,
cuit? Transmission Con-

trol Module (TCM).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step

Check

Yes

No

CHECK LINE PRESSURE LINEAR SOLE-
NOID (IN TRANSMISSION).
1) Remove the transmission connector from
bracket.
2) Drain the automatic transmission fluid.
CAUTION:
Do not drain ATF until it cools down.
3) Remove the oil pan, and disconnect the
connector from line pressure linear solenoid.
4) Measure the resistance between line pres-
sure linear solenoid connector and transmis-
sion ground.

Connector & terminal

(AT2) No. 5 — No. 10:

Is the resistance between 4 —

8Q?

Go to step 6.

Replace the control
valve body. <Ref. to
4AT-58, Control
Valve Body.>

CHECKHARNESS CONNECTOR BETWEEN
TRANSMISSION AND LINE PRESSURE LIN-
EAR SOLENOID.
Measure the resistance of harness between
line pressure linear solenoid and transmission
connector.
Connector & terminal
(T4) No. 1 — (AT2) No. 5:
(T4) No. 2 — (AT2) No. 10:

Is the resistance less than 1 Q?

Gotostep 7.

Repair the open
circuit of harness
between line pres-
sure linear sole-
noid and
transmission con-
nector.

CHECKHARNESS CONNECTOR BETWEEN
TRANSMISSION AND LINE PRESSURE LIN-
EAR SOLENOID.
Measure the resistance of harness between
transmission connector and transmission
ground.
Connector & terminal
(T4) No. 1 — Transmission ground:
(T4) No. 2 — Transmission ground:

Is the resistance 1 MQ or

more?

Even if the AT OIL
TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness or
connector in line
pressure linear
solenoid and trans-
mission.

Repair the short
circuit of harness
between line pres-
sure linear sole-
noid and
transmission con-
nector.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Q: DTC P0753 SHIFT SOLENOID “A” ELECTRICAL

DTC DETECTING CONDITION:

Output signal circuit of low clutch duty solenoid is open or shorted.
TROUBLE SYMPTOM:

Excessive shift shock

WIRING DIAGRAM:

| 3§ |

12
e

Low

CLUTCH

DUTY 1]2 [3]4]5]6]7
8[o[10[11]12]13[14]15]16]17]18] 19

SOLENOID
20[21[22[23] [24]25]  [26]27]
€ 28[29]30[31 [32[33]  [34]3s]

CONTROL VALVE BODY

AT-04757
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step

Check

Yes

No

CHECK HARNESS CONNECTOR BETWEEN
TCM AND TRANSMISSION.
1) Turn the ignition switch to OFF.
2) Disconnect the connectors from TCM and
transmission.
3) Measure the resistance of harness between
TCM and transmission connector.

Connector & terminal

(B54) No. 7 — (B11) No. 4:

Is the resistance less than 1 Q7?

Go to step 2.

Repair the open
circuit of harness
between TCM and
transmission con-
nector.

CHECK HARNESS CONNECTOR BETWEEN
TCM AND TRANSMISSION.
Measure the resistance of harness between
TCM connector and transmission ground.
Connector & terminal
(B54) No. 7 — Chassis ground:

Is the resistance 1 MQ or
more?

Go to step 3.

Repair the short
circuit of harness
between TCM and
transmission con-
nector.

CHECK LOW CLUTCH DUTY SOLENOID.
Measure the resistance between transmission
connector terminals.
Connector & terminal
(T4) No. 4 — No. 20:

Is the resistance between 2.0
— 4507

Go to step 5.

Go to step 4.

CHECK OUTPUT SIGNAL FROM TCM US-
ING SUBARU SELECT MONITOR.

1) Connect the connectors to TCM and trans-
mission.

2) Connect the Subaru Select Monitor to the
data link connector.

3) Startthe engine, and run the Subaru Select
Monitor.

4) Warm-up the transmission until the ATF tem-
perature reaches approximately 80°C (176°F).
NOTE:

If the ambient temperature falls below 0°C
(32°F), drive the vehicle until the ATF reaches
its operating temperature.

5) Stop the engine and turn the ignition switch
to ON. (engine OFF)

6) Shift the select lever to “P” or “N” range.

7) Read the data of low clutch duty solenoid
using Subaru Select Monitor.

¢ Low clutch duty solenoid is indicated in “%”.

Is the measured value 100%?

Go to step 5.

Goto step 7.

CHECK OUTPUT SIGNAL FROM TCM US-
ING SUBARU SELECT MONITOR.

1) Turn the ignition switch to ON. (engine OFF)
2) Shift the select lever to “D” range.

3) Read the data of low clutch duty solenoid.

Is the measured value 0%?

Even if the AT OIL
TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connectoror
harness may be
the cause. Repair
the harness or
connector in trans-
mission.

Go to step 6.

CHECK POOR CONTACT.

Is there poor contact in low
clutch duty solenoid circuit?

Repair the poor
contact.

Replace the TCM.
<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step

Check

Yes

No

CHECK LOW CLUTCH DUTY SOLENOID (IN
TRANSMISSION).
1) Remove the transmission connector from
bracket.
2) Drain the automatic transmission fluid.
CAUTION:
Do not drain ATF until it cools down.
3) Remove the oil pan, and disconnect the
connector from low clutch duty solenoid.
4) Measure the resistance between low clutch
duty solenoid connector and transmission
ground.
Connector & terminal
(AT2) No. 2 — Transmission ground:

Is the resistance between 2.0

— 4507

Go to step 8.

Replace the control
valve body. <Ref. to
4AT-58, Control
Valve Body.>

CHECKHARNESS CONNECTOR BETWEEN
TRANSMISSION AND LOW CLUTCH DUTY
SOLENOID.
Measure the resistance of harness between low
clutch duty solenoid and transmission connec-
tor.

Connector & terminal

(T4) No. 4 — (AT2) No. 2:

Is the resistance less than 1 Q?

Go to step 9.

Repair the open
circuit of harness
between low clutch
duty solenoid and
transmission con-
nector.

CHECKHARNESS CONNECTOR BETWEEN
TRANSMISSION AND LOW CLUTCH DUTY
SOLENOID.
Measure the resistance of harness between
transmission connector and transmission
ground.
Connector & terminal
(T4) No. 4 — Transmission ground:

Is the resistance 1 MQ or

more?

Even if the AT OIL
TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness or
connector of the
low clutch duty
solenoid and trans-
mission.

Repair the short
circuit of harness
between low clutch
duty solenoid and
transmission con-
nector.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

R: DTC P0758 SHIFT SOLENOID “B” ELECTRICAL

DTC DETECTING CONDITION:

Output signal circuit of 2-4 brake duty solenoid is open or shorted.
TROUBLE SYMPTOM:

Excessive shift shock

WIRING DIAGRAM:

TCM
| [+l |
2-4 BRAKE
DUTY 12 [3]4]5]6]7
SOLENOID 89 [fo[1112[13[14]15[16[17[18[19
20[21[22[23 24]25]  [28]27]
1 28[29]30[31 32[33]  [34[3s]
CONTROL VALVE BODY
AT-04758
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step

Check

Yes

No

CHECK HARNESS CONNECTOR BETWEEN
TCM AND TRANSMISSION.
1) Turn the ignition switch to OFF.
2) Disconnect the connectors from TCM and
transmission.
3) Measure the resistance of the harness
between TCM connector and transmission con-
nector.

Connector & terminal

(B54) No. 4 — (B11) No. 3:

Is the resistance less than 1 Q7?

Go to step 2.

Repair the open
circuit of harness
between TCM and
transmission con-
nector.

CHECK HARNESS CONNECTOR BETWEEN
TCM AND TRANSMISSION.
Measure the resistance of harness between
TCM connector and transmission ground.
Connector & terminal
(B54) No. 4 — Chassis ground:

Is the resistance 1 MQ or
more?

Go to step 3.

Repair the short
circuit of harness
between TCM and
transmission con-
nector.

CHECK 2-4 BRAKE DUTY SOLENOID.
Measure the resistance between transmission
connector terminals.
Connector & terminal
(T4) No. 3 — No. 20:

Is the resistance between 2.0
— 4507

Goto step 4.

Gotostep 7.

CHECK OUTPUT SIGNAL FROM TCM US-
ING SUBARU SELECT MONITOR.

1) Connect all the connectors.

2) Connect the Subaru Select Monitor to the
data link connector.

3) Start the engine, and run the Subaru Select
Monitor.

4) Warm-up the transmission until the ATF tem-
perature reaches approximately 80°C (176°F).
NOTE:

If the ambient temperature falls below 0°C
(32°F), drive the vehicle until the ATF reaches
its operating temperature.

5) Stop the engine and turn the ignition switch
to ON. (engine OFF)

6) Shift the select lever to “N” range.

7) While depressing the accelerator pedal,
read the data of 2-4 brake duty solenoid using
Subaru Select Monitor.

e 2-4 brake duty solenoid is indicated in “%".

Is the measured value 100%?

Go to step 5.

Go to step 6.

CHECK OUTPUT SIGNAL FROM TCM US-
ING SUBARU SELECT MONITOR.
Shift the select lever to “2” range.

Is the measured value 0%?

Even if the AT OIL
TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness or
connector in TCM
and transmission.

Go to step 6.

CHECK POOR CONTACT.

Is there poor contact in 2-4
brake duty solenoid circuit?

Repair the poor
contact.

Replace the TCM.
<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step

Check

Yes

No

CHECK 2-4 BRAKE DUTY SOLENOID (IN
TRANSMISSION).
1) Remove the transmission connector from
bracket.
2) Drain the automatic transmission fluid.
CAUTION:
Do not drain ATF until it cools down.
3) Remove the oil pan, and disconnect the
connector from 2-4 brake duty solenoid.
4) Measure the resistance of harness between
2-4 brake duty solenoid connector and trans-
mission ground.
Connector & terminal
(AT2) No. 8 — Transmission ground:

Is the resistance between 2.0

— 4507

Go to step 8.

Replace the control
valve body. <Ref. to
4AT-58, Control
Valve Body.>

CHECKHARNESS CONNECTOR BETWEEN
2-4 BRAKE DUTY SOLENOID AND TRANS-
MISSION.
Measure the resistance of harness between 2-4
brake duty solenoid and transmission connec-
tor.

Connector & terminal

(T4) No. 3 — (AT2) No. 8:

Is the resistance less than 1 Q?

Go to step 9.

Repair the open
circuit of harness
between 2-4 brake
duty solenoid and
transmission con-
nector.

CHECKHARNESS CONNECTOR BETWEEN
2-4 BRAKE DUTY SOLENOID AND TRANS-
MISSION.
Measure the resistance of harness between
transmission connector and transmission
ground.
Connector & terminal
(T4) No. 3 — Transmission ground:

Is the resistance 1 MQ or

more?

Even if the AT OIL
TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness or
connectorin 2-4
brake duty sole-
noid and transmis-
sion.

Repair the short
circuit of harness
between 2-4 brake
duty solenoid and
transmission con-
nector.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

S: DTC P0763 SHIFT SOLENOID “C” ELECTRICAL

DTC DETECTING CONDITION:

Output signal circuit of high clutch duty solenoid is open or shorted.
TROUBLE SYMPTOM:

Excessive shift shock

WIRING DIAGRAM:

TCM
| l<] |
||
HIGH
CLUTCH
DUTY 1]2] [3]4]5]6]7
SOLENOID 8o [1o[11[12[13[14[15]16[17[18]19
2021223 [24[28]  |2s)27]
1 28[29[30[31 32[33]  [3¢[3s]
CONTROL VALVE BODY
AT-04759
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 2. Repair the open
TCM AND TRANSMISSION. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connectors from TCM and transmission con-
transmission. nector.
3) Measure the resistance of the harness
between TCM connector and transmission con-
nector.
Connector & terminal
(B54) No. 6 — (B11) No. 7:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 3. Repair the short
TCM AND TRANSMISSION. more? circuit of harness
Measure the resistance of the harness connec- between TCM and
tor between TCM connector and chassis transmission con-
ground. nector.
Connector & terminal
(B54) No. 6 — Chassis ground:
CHECK HIGH CLUTCH DUTY SOLENOID. Is the resistance between 2.0 |Go to step 4. Goto step 7.
Measure the resistance between transmission |— 4.5 Q?
connector receptacle’s terminals.
Connector & terminal
(T4) No. 7 — No. 20:
CHECK OUTPUT SIGNAL FROM TCM US- |Is the measured value 0%? Go to step 5. Go to step 6.

ING SUBARU SELECT MONITOR.

1) Connect the connectors to TCM and trans-
mission.

2) Lift up the vehicle and place it on rigid racks.
NOTE:

Raise all wheels off the floor.

3) Connect the Subaru Select Monitor to the
data link connector.

4) Start the engine, and run the Subaru Select
Monitor.

5) Start the engine and warm-up the engine
until the ATF temperature exceeds 80°C (176°F).
NOTE:

If the ambient temperature is below 0°C (32°F),
drive the vehicle until the ATF reaches its oper-
ating temperature.

6) Read the data of high clutch duty solenoid
using Subaru Select Monitor.

* High clutch duty solenoid is indicated in “%”.
7) Shift the select lever to “D,” and slowly
increase vehicle speed to measure at 3rd or 4th.
NOTE:

The speed difference between front and rear
wheels may light the ABS warning light, but this
does not indicate a malfunction. When AT con-
trol diagnosis is finished, perform the ABS diag-
nostics clear memory. <Ref. to ABS(diag)-26,
Clear Memory Mode.>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK OUTPUT SIGNAL FROM TCM US- |Is the measured value 100%? |Even if the AT OIL |Go to step 6.
ING SUBARU SELECT MONITOR. TEMP warning
Return the engine to idling speed and shift the light is blinking, the
select lever to “N” range. circuithasreturned
NOTE: to normal condition
The speed difference between front and rear at this time. A tem-
wheels may light the ABS warning light, but this porary poor con-
does not indicate a malfunction. When AT control tact of connector or
diagnosis is finished, perform the ABS diagnos- harness may be
tics Clear Memory Mode. <Ref. to ABS(diag)-26, the cause. Repair
Clear Memory Mode.> the harness or
connector in TCM
and transmission.
CHECK POOR CONTACT. Is there poor contact in high Repair the poor Replace the TCM.

clutch duty solenoid circuit?

contact.

<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>

CHECK HIGH CLUTCH DUTY SOLENOID (IN
TRANSMISSION).
1) Remove the transmission connector from
bracket.
2) Drain the automatic transmission fluid.
CAUTION:
Do not drain ATF until it cools down.
3) Remove the oil pan, and disconnect the
connector from high clutch duty solenoid.
4) Measure the resistance between high clutch
duty solenoid connector and transmission
ground.
Connector & terminal
(AT2) No. 3 — Transmission ground:

Is the resistance between 2.0

— 4507

Go to step 8.

Replace the control
valve body. <Ref. to
4AT-58, Control
Valve Body.>

CHECKHARNESS CONNECTOR BETWEEN
HIGH CLUTCH DUTY SOLENOID AND
TRANSMISSION.
Measure the resistance of harness between
high clutch duty solenoid and transmission con-
nector.

Connector & terminal

(T4) No. 7 — (AT2) No. 3:

Is the resistance less than 1 Q7?

Go to step 9.

Repair the open
circuit of harness
between TCM and
transmission con-
nector.

CHECKHARNESS CONNECTOR BETWEEN
HIGH CLUTCH DUTY SOLENOID AND
TRANSMISSION.
Measure the resistance of harness between
transmission connector and transmission
ground.
Connector & terminal
(T4) No. 7 — Transmission ground:

Is the resistance 1 MQ or

more?

Even if the AT OIL
TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness or
connector in high
clutch duty sole-
noid and transmis-
sion.

Repair the short
circuit of harness
between high
clutch duty sole-
noid and transmis-
sion connector.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

T: DTC P0768 SHIFT SOLENOID “D” ELECTRICAL

DTC DETECTING CONDITION:

The output signal circuit of low & reverse duty solenoid is open or shorted.
TROUBLE SYMPTOM:

Gear is not changed.

WIRING DIAGRAM:

TCcM
I -] |
LOW &
REVERSE
DUTY 1]2] [3]4]5]6]7
SOLENOID 8 910[11]12]13[14]15]16[17]18]19
20[21]22[23 [24]25] [26]27]
1 28[29[30[31 [32]33] [34]35]
CONTROL VALVE BODY
AT-04760
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 2. Repair the open
TCM AND TRANSMISSION. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnectthe connector from transmission transmission con-
and TCM. nector.
3) Measure the resistance of the harness
between TCM connector and transmission con-
nector.
Connector & terminal
(B54) No. 5 — (B11) No. 6:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 3. Repair the short
TCM AND CHASSIS GROUND. more? circuit of harness
Measure the resistance of the harness between between TCM and
TCM connector and chassis ground. transmission con-
Connector & terminal nector.
(B54) No. 5 — Chassis ground:
CHECK LOW & REVERSE BRAKE DUTY SO-|Is the resistance between 2.0 |Go to step 4. Gotostep 7.
LENOID. — 4507
Measure the resistance between transmission
connector terminals.
Connector & terminal
(T4) No. 6 — No. 20:
CHECK OUTPUT SIGNAL FROM TCM US- |Is the measured value 100%? |Go to step 5. Go to step 6.
ING SUBARU SELECT MONITOR.
1) Connect all the connectors.
2) Connect the Subaru Select Monitor to the
data link connector.
3) Startthe engine, and run the Subaru Select
Monitor.
4) Warm-up the transmission until the ATF tem-
perature reaches approximately 80°C (176°F).
NOTE:
If the ambient temperature falls below 0°C
(32°F), drive the vehicle until the ATF reaches
its operating temperature.
5) Stop the engine and turn the ignition switch
to ON. (engine OFF)
6) Move the select lever to “N”.
7) Read the data of low & reverse brake duty
solenoid using Subaru Select Monitor.
¢ Low & reverse brake duty solenoid is indi-
cated in “%”.
CHECK OUTPUT SIGNAL FROM TCM US- |Is the measured value 55%? |Even if the AT OIL |Go to step 6.

ING SUBARU SELECT MONITOR.

1) Lift up the vehicle and support with rigid
racks.

NOTE:

Raise all wheels off the floor.

2) Shift the select lever to “1” range. Slowly
increase the vehicle speed up to 15 km/h

(9 MPH), and then return the accelerator pedal.
NOTE:

The speed difference between front and rear
wheels may light the ABS warning light, but this
does not indicate a malfunction. When AT con-
trol diagnosis is finished, perform the ABS diag-
nostics clear memory procedure. <Ref. to
ABS(diag)-26, Clear Memory Mode.>

3) Read the data of the low & reverse duty
solenoid.

TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness or
connector in TCM
and transmission.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK POOR CONTACT. Is there poor contact in the low |Repair the poor Replace the TCM.
& reverse duty solenoid circuit? | contact. <Ref. to 4AT-64,

Transmission Con-
trol Module (TCM).>

CHECK LOW & REVERSE BRAKE DUTY SO-|Is the resistance between 2.0 |Go to step 8. Replace the control
LENOID (IN TRANSMISSION). — 4507 valve body. <Ref. to
1) Remove the transmission connector from 4AT-58, Control
bracket. Valve Body.>

2) Drain the automatic transmission fluid.

CAUTION:

Do not drain ATF until it cools down.
3) Remove the oil pan, and disconnect the
connector from low & reverse brake duty sole-
noid.
4) Measure the resistance between low &
reverse brake duty solenoid connector and
transmission ground.

Connector & terminal

(AT2) No. 1 — Transmission ground:

CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 9. Repair open circuit
TRANSMISSION AND LOW & REVERSE of harness
BRAKE DUTY SOLENOID. between low &
Measure the resistance of harness between low reverse brake duty
& reverse duty solenoid and transmission con- solenoid and trans-
nector. mission connector.

Connector & terminal
(T4) No. 6 — (AT2) No. 1:

CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Even if the AT OIL |Repair the short

TRANSMISSION AND LOW & REVERSE more? TEMP warning circuit of the har-

BRAKE DUTY SOLENOID. light is blinking, the |ness between the

Measure the resistance of harness between circuithasreturned |low & reverse

transmission connector and transmission to normal condition |brake duty sole-

ground. at this time. A tem- |noid and the trans-
Connector & terminal porary poor con-  [mission connector.

(T4) No. 6 — Transmission ground: tact of connector or

harness may be
the cause. Repair
harness or con-
nector in low &
reverse brake duty
solenoid and trans-
mission.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

U: DTC P0801 REVERSE INHIBIT CONTROL CIRCUIT

DTC DETECTING CONDITION:

Shift lock solenoid malfunction, open or short reverse inhibitor control circuit

TROUBLE SYMPTOM:

* Gear is shifted from “N” range to “P” range during driving at 20 km/h (12 MPH) or more.
* Gear cannot be shifted from “N” range to “R” range.

WIRING DIAGRAM:

| 3

MTO BODY INTEGRATED UNIT

SHIFT LOCK
SOLENOID

ki

1]2 [3]4]5]6]7
8[9[10[11]12]13[14]15]16[17]18]19
20[21[22]23 [24[25] [26]27]
28[29[30]31 [32[33] [34]35]

E6)

1|

AT-04315
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 2. Repair the open
TCM AND SHIFT LOCK SOLENOID. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connector from TCM and shift lock solenoid
shift lock solenoid. connector.
3) Measure the resistance of harness between
TCM and shift lock solenoid connector.
Connector & terminal
(B54) No. 3 — (B117) No. 4:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 3. Repair the short
TCM AND SHIFT LOCK SOLENOID. more? circuit of harness
Measure the resistance of the harness between between TCM and
TCM and chassis ground. shift lock solenoid
Connector & terminal connector.
(B54) No. 3 — Chassis ground:
CHECK HARNESS BETWEEN SHIFT LOCK |lIs the resistance less than 1 Q?|Go to step 4. Repair the open
SOLENOID AND CHASSIS GROUND TERMI- circuit of harness
NAL. between chassis
Measure the resistance of harness between ground and shift
shift lock solenoid and chassis ground. lock solenoid con-
Connector & terminal nector.
(B117) No. 5 — Chassis ground:
CHECK SHIFT LOCK SOLENOID. Is the resistance between 7 — |Go to step 5. Replace the shift
Measure the resistance of shift lock solenoid |18 Q7? lock solenoid. <Ref.
terminals. to CS-28, AT Shift
Connector & terminal Lock Solenoid and
(B117) No. 5 — No. 4: “P” Range Switch.>
CHECK OUTPUT SIGNAL OF TCM. Is the voltage 10.5 V or more? |Go to step 6. Goto step 7.
1) Connect all the connectors.
2) Turn the ignition switch to ON.
3) Shift the select lever to “D” range.
4) Measure the voltage between TCM and
chassis ground.
Connector & terminal
(B54) No. 3 (+) — Chassis ground (-):
CHECK OUTPUT SIGNAL OF TCM. Is the voltage less than 1 V? Even if the AT OIL |Go to step 7.

1) Lift up the vehicle and place it on rigid racks.
NOTE:
Raise all wheels off the floor.
2) Start the engine.
3) Shift the select lever to “D” range and slowly
increase vehicle speed to 20 km/h (12 MPH).
NOTE:
The speed difference between front and rear
wheels may light the ABS warning light, but this
does not indicate a malfunction. When AT con-
trol diagnosis is finished, perform the ABS diag-
nostics clear memory. <Ref. to ABS(diag)-26,
Clear Memory Mode.>
4) Measure the voltage between TCM and
chassis ground.
Connector & terminal
(B54) No. 3 (+) — Chassis ground (-):

TEMP warning
lightis blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connectoror
harness may be
the cause. Repair
the harness or
connector in the
reverse inhibitor
control circuit.

CHECK POOR CONTACT.

Is there poor contact in the
reverse inhibitor control circuit?

Repair the poor
contact.

Replace the TCM.
<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

V: DTC P1706 AT VEHICLE SPEED SENSOR CIRCUIT MALFUNCTION

(REAR WHEEL)

DTC DETECTING CONDITION:

Input signal circuit of TCM is open or shorted.
TROUBLE SYMPTOM:

No lock up or tight corner braking.

WIRING DIAGRAM:

(B52) Tom
I C
|
IGNITION
SWITCH
SBF-1 SBF-4 — No.11
O——O O

BATTERY

0]
géé L&
1]2

CUIT.
1) Turn the ignition switch to OFF.
2) Disconnect the connector from rear vehicle
speed sensor.
3) Turn the ignition switch to ON.
4) Measure the ignition power supply voltage
between rear vehicle speed sensor connector
and transmission ground.

Connector & terminal

(AT13) No. 3 (+) — Transmission ground

-

56

9 12[13[14]15|16

|17 18119 23|24|25|26(27

|28 29 30] 31]32]33|34/35
REAR VEHICLE
SPEED SENSOR

AT-04399
Step Check Yes No
1 CHECK IGNITION POWER SUPPLY CIR- Is the voltage 10 V or more? Go to step 2. Check harness

between rear vehi-
cle speed sensor
and battery for
open circuit, short
or poor contact.
Repairthe harness
if required.

TCM AND TRANSMISSION.
1) Turn the ignition switch to OFF.
2) Measure the resistance of the harness
between TCM connector and transmission con-
nector.
Connector & terminal
(B55) No. 15 — (AT13) No. 1:

2 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 3.

Repair the open
circuit or poor con-
tact of the connec-
torin harness
between TCM and
rear vehicle speed
sensor connector.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 4. Repair the open
TCM AND TRANSMISSION. circuit or poor con-
Measure the resistance of the harness between tact of the connec-
TCM connector and transmission connector. tor in harness
Connector & terminal between TCM and
(B55) No. 26 — (AT13) No. 2: rear vehicle speed
sensor connector.
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 5. Repair the short
TCM AND TRANSMISSION. more? circuit of harness
Measure the resistance of the harness between between TCM and
TCM connector and chassis ground. rear vehicle speed
Connector & terminal sensor connector.
(B55) No. 15 — Chassis ground:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 6. Repair the short
TCM AND TRANSMISSION. more? circuit of harness
Measure the resistance of the harness between between TCM and
TCM connector and chassis ground. rear vehicle speed
Connector & terminal sensor connector.
(B55) No. 26 — Chassis ground:
CHECK INPUT SIGNAL FOR TCM. Is the voltage approx. 2 V or Gotostep7. Replace the rear

1) Connect the connectors to TCM and trans-
mission.
2) Lift up the vehicle and place it on rigid racks.
NOTE:
Raise all wheels off the floor.
3) Start the engine and set vehicle in 20 km/h
(12 MPH) condition.
NOTE:
The speed difference between front and rear
wheels may light the ABS warning light, but this
does not indicate a malfunction. When AT con-
trol diagnosis is finished, perform the ABS diag-
nostics clear memory. <Ref. to ABS(diag)-26,
Clear Memory Mode.>
4) Measure the AC voltage between TCM con-
nector terminals.

Connector & terminal

(B55) No. 26 (+) — No. 15 (-):

more?

vehicle speed sen-
sor. <Ref. to 4AT-
54, Rear Vehicle
Speed Sensor.>

CHECK POOR CONTACT.

Is there poor contact in rear
vehicle speed sensor circuit?

Repair the poor
contact.

Replace the TCM.
<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

W: DTC P1707 AT AWD SOLENOID VALVE CIRCUIT MALFUNCTION

DTC DETECTING CONDITION:

Output signal circuit of transfer duty solenoid is open or shorted.
TROUBLE SYMPTOM:

Tight corner braking phenomenon occurs.

WIRING DIAGRAM:

TCM —
[6[7]e]ofio
|| |
I-irl
TRANSFER
DUTY
SOLENOID 1J273[4] [5]6
7[8]910[11]12[13[14]15[16
| [17[18]19]20]21[22[23[24]25] 26 27,
— [28[29[30 31]32[33[34[35

CONTROL VALVE BODY

AT-04761
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step

Check

Yes

No

CHECK HARNESS CONNECTOR BETWEEN
TCM AND TRANSMISSION.
1) Turn the ignition switch to OFF.
2) Disconnect the connectors from TCM and
transmission.
3) Measure the resistance of the harness
between TCM connector and transmission con-
nector.

Connector & terminal

(B55) No. 5— (B11) No. 8:

Is the resistance less than 1 Q7?

Go to step 2.

Repair the open
circuit of harness
between TCM and
transmission con-
nector.

CHECK HARNESS CONNECTOR BETWEEN
TCM AND TRANSMISSION.
Measure the resistance of harness connector
between TCM and chassis ground.
Connector & terminal
(B55) No. 5 — Chassis ground:

Is the resistance 1 MQ or
more?

Go to step 3.

Repair the short
circuit of harness
between TCM and
transmission con-
nector.

CHECK TRANSFER DUTY SOLENOID.
Measure the resistance between transmission
connector and transmission terminals.
Connector & terminal
(T4) No. 8 — No. 20:

Is the resistance between 2.0
— 4507

Goto step 4.

Gotostep 7.

CHECK OUTPUT SIGNAL FROM TCM US-
ING SUBARU SELECT MONITOR.

1) Connect the connectors to TCM and trans-
mission.

2) Connect the Subaru Select Monitor to the
data link connector.

3) Turn the ignition switch to ON (engine OFF),
and run the Subaru Select Monitor.

4) Shift the select lever to the “N” range, and
fully close the throttle pedal.

(Vehicle speed is 0 km/h (0 MPH))

5) Read the data of transfer duty solenoid
using Subaru Select Monitor.

¢ Transfer duty solenoid is indicated in “%”.

Is the measured value 5%?

Go to step 5.

Go to step 8.

CHECK OUTPUT SIGNAL FROM TCM US-
ING SUBARU SELECT MONITOR.

1) Shift the select lever to “D” range.

2) Read the data of transfer duty solenoid
using Subaru Select Monitor.

¢ Transfer duty solenoid is indicated in “%.”

Is the measured value approxi-
mately 18 — 35%?

Even if the AT OIL
TEMP warning
light is blinking, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness or
connector in TCM
and transmission.

Go to step 6.

CHECK POOR CONTACT.

Is there poor contact in transfer
duty solenoid circuit?

Repair the poor
contact.

Replace the TCM.
<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step

Check

Yes

No

CHECK TRANSFER DUTY SOLENOID (IN
TRANSMISSION).
1) Lift up the vehicle and place it on rigid racks.
NOTE:
Raise all wheels off the floor.
2) Drain the automatic transmission fluid.
CAUTION:
Do not drain ATF until it cools down.
3) Remove the extension case, and discon-
nect the connector from transfer duty solenoid.
4) Measure the resistance between transfer
duty solenoid connector and transmission
ground.
Connector & terminal
(AT2) No. 7 — Transmission ground:

Is the resistance between 2.0

— 4507

Go to step 8.

Replace the control
valve body. <Ref. to
4AT-58, Control
Valve Body.>

CHECKHARNESS CONNECTOR BETWEEN
TRANSFER DUTY SOLENOID AND TRANS-
MISSION.
Measure the resistance of harness between
transfer duty solenoid and transmission con-
nector.

Connector & terminal

(T4) No. 8 — (AT2) No. 7:

Is the resistance less than 1 Q?

Go to step 9.

Repair the open
circuit of harness
between transfer
duty solenoid and
transmission con-
nector.

CHECKHARNESS CONNECTOR BETWEEN
TRANSFER DUTY SOLENOID AND TRANS-
MISSION.
Measure the resistance of harness between
transmission connector and transmission
ground.
Connector & terminal
(T4) No. 8 — Transmission ground:

Is the resistance 1 MQ or

more?

Even if the AT OIL
TEMP warning
light turns on, the
circuithasreturned
to normal condition
at this time. A tem-
porary poor con-
tact of connector or
harness may be
the cause. Repair
the harness or
poor contact in the
transfer duty sole-
noid and transmis-
sion.

Repair short cir-
cuit of the harness
between the trans-
fer duty solenoid
and transmission
connector.
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

X: DTC P1718 CAN COMMUNICATION CIRCUIT

DTC DETECTING CONDITION:

Input signal circuit of TCM is open or shorted.
WIRING DIAGRAM:

e Model without VDC
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ol |y " - Q 1]2]3]4]5]6]7]8
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I i
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| | |®| [16[17[18]19[20[21]22[23[24]25]26]
TCM
DATA LINK CONNECTOR
AT-04400
¢ Model with VDC
ECM VDC CONTROL
MODULE
DATA LINK
CONNECTOR
TCM STEERING ANGLE
B40 SENSOR
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1 [2[3 a5 67 [8Jo w1213 ]14]1[16]17[18]19 2ot [2]2[2a]27]2]/ 22]2
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Diagnostic Procedure with Diagnostic Trouble Code (DTC)

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 2. Repair open circuit
TCM AND VDCCM OR ABSCM&H/U. of the harness
1) Turn the ignition switch to OFF. between the TCM
2) Disconnect the connector from TCM, ECM, and the VDCCM,
VDCCM or ABSCM&H/U. or the poor contact
3) Measure the resistance of the harness in the connector.
between TCM and VDCCM or ABSCM&H/U
connector.
Connector & terminal
Model without VDC
(B55) No. 17 — (B301) No. 11:
Model with VDC
(B55) No. 17 — (B310) No. 81:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 3. Repair open circuit
TCM AND VDCCM OR ABSCM&H/U. of the harness
Measure the resistance of the harness between between the TCM
TCM and VDCCM or ABSCM&H/U connector. and the VDCCM,
Connector & terminal or the poor contact
Model without VDC in the connector.
(B55) No. 18 — (B301) No. 26:
Model with VDC
(B55) No. 18 — (B310) No. 83:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 4. Repair open circuit
TCM AND ECM. of the harness
1) Turn the ignition switch to OFF. between the TCM
2) Disconnect the connector from TCM and and the ECM, or
ECM. the poor contact in
3) Measure the resistance of harness between the connector.
TCM and ECM connector.
Connector & terminal
(B55) No. 17 — (B136) No. 35:
CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 5. Repair open circuit

TCM AND ECM.
Measure the resistance of harness between
TCM and ECM connector.
Connector & terminal
(B55) No. 18 — (B136) No. 27:

of the harness
between the TCM
and the ECM, or
the poor contact in
the connector.

CHECK HARNESS CONNECTOR BETWEEN
TCM, ECM, VDCCM OR ABSCM&H/U.
Measure the resistance of the harness between
TCM and chassis ground.
Connector & terminal
(B55) No. 17 — Chassis ground:
(B55) No. 18 — Chassis ground:

Is the resistance 1 MQ or

more?

It is possible that
the TCM, ECM,
VDCCM or
ABSCM&H/U are
defected (replace
and recheck).

Repair the short
circuit of the har-
ness between
TCM, ECM,
VDCCM or
ABSCM&H/U.
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Diagnostic Procedure without Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

14.Diagnostic Procedure without Diagnostic Trouble Code (DTC)

A: CHECK FWD SWITCH

DIAGNOSIS:

e LED does not come on even if FWD switch is ON.
* FWD signal circuit is open or shorted.

WIRING DIAGRAM:
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Diagnostic Procedure without Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No
1 CHECK FWD SWITCH. When the fuse is inserted to Go to step CHECK |Go to step 2.
Connect the Subaru Select Monitor to data link |FWD switch, does the LED illu- [SYMPTOM
connector, and then check the LED screen. minate? RELATED DIAG-

NOSTIC. <Ref. to
4AT(diag)-86,

INSPECTION,
General Diagnos-
tic Table.>
2 CHECK AWD INDICATOR LIGHT. Does the AWD indicator light |Go to step 3. Replace the combi-
1) Turn the ignition switch to OFF. illuminate? nation meter. <Ref.
2) Disconnect the ECM and TCM connector. to IDI-10, Combi-
3) Turn the ignition switch to ON. nation Meter.>
4) Short between the combination meter con-
nector and chassis ground.
CAUTION:
When shorting, be sure to short through the
fuse.
Connector & terminal
(i10) No. 4 — Chassis ground:
3 CHECK HARNESS CONNECTOR BETWEEN |lIs the resistance less than 1 Q?|Go to step 4. Repair the open
TCM AND FWD SWITCH. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connector from the TCM FWD switch con-
and FWD switches. nectors.
3) Measure the resistance of harness between
TCM and FWD switch connector.
Connector & terminal
(B54) No. 10 — (F27) No. 36:
4 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 5. Repair the open
FWD SWITCH AND CHASSIS GROUND. circuit of harness
Measure the resistance of harness between between FWD
FWD switch and chassis ground. switch connector
Connector & terminal and chassis
(F27) No. 35 — Chassis ground: ground.
5 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 6. Repair the short
TCM AND FWD SWITCH. more? circuit of harness
Measure the resistance of harness connector between TCM and
between TCM and body to make sure that cir- FWD switch con-
cuit does not short. nectors.

Connector & terminal
(B54) No. 10 — Chassis ground:

6 CHECK INPUT SIGNAL FOR TCM. Is the voltage less than 1 V? Gotostep 7. Go to step 11.
1) Turn the ignition switch to OFF.
2) Connect the connector to TCM and FWD
switch.
3) Turn the ignition switch to ON.
4) Measure the signal voltage for TCM while
installing the fuse to FWD switch connector.

Connector & terminal
(B54) No. 10 (+) — Chassis ground (-):

7 CHECK INPUT SIGNAL FOR TCM. Is the voltage 10.5 V or more? |Go to step 8. Replace the TCM.
Measure the signal voltage for TCM with the <Ref. to 4AT-64,
fuse removed from FWD switch connector. Transmission Con-

Connector & terminal trol Module (TCM).>

(B54) No. 10 (+) — Chassis ground (-):
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Diagnostic Procedure without Diagnostic Trouble Code (DTC)
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Step Check Yes No

8 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 9. Repair the open
TCM AND COMBINATION METER. circuit of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connectors from TCM and combinationmeter,
combination meter. and the poor con-
3) Measure the resistance of the harness tact of the connec-
between TCM and the combination meter con- tor.
nector.

Connector & terminal
(B54) No. 13 — (i11) No. 4:

9 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Go to step 10. Repair short cir-
TCM AND COMBINATION METER. more? cuit of harness
Measure the resistance of the harness connec- between TCM and
tor between TCM and chassis ground to make combination meter
sure that circuit is not shorted. connector.

Connector & terminal
(B54) No. 13 — Chassis ground:

10 CHECK OUTPUT SIGNAL OF TCM. Is the voltage less than 1 V? Go to step 11. Go to step 12.
1) Turn the ignition switch to OFF.

2) Connect the connector to TCM and combi-
nation meter.
3) Turn the ignition switch to ON.
4) Measure the signal voltage for TCM while
installing and removing the fuse to FWD switch
connector.
Connector & terminal

(B54) No. 13 (+) — Chassis ground (-):

11 CHECK OUTPUT SIGNAL OF TCM. Is the voltage 10.5 V or more? |Go to step 12. Replace the TCM.
Measure the signal voltage for TCM with the <Ref. to 4AT-64,
fuse removed from FWD switch connector. Transmission Con-

Connector & terminal trol Module (TCM).>
(B54) No. 13 (+) — Chassis ground (-):
12 CHECK POOR CONTACT. Is there poor contactin FWD  |Repair the poor Replace the TCM.

switch circuit?

contact.

<Ref. to 4AT-64,
Transmission Con-
trol Module (TCM).>
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General Diagnostic Table
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

15.General Diagnostic Table

A: INSPECTION

Symptoms Problem parts
Starter does not operate when select lever is in “P” or “N” * Inhibitor switch
i ame wny wgn o owon | ® Select cable
range. Starter rotates when select lever is in “R”, “D”, “3” or “2
range * Select lever
ge. e Starter motor and harness
e Strainer
» Transfer duty solenoid
Abnormal noise when select lever is in “P” or “N”. ¢ Oil pump
¢ Drive plate
* ATF level too high or too low
o . . .  Strainer
Hissing noise occurs during standing start. « ATF level too high o too low
Noise occurs while driving in “D1”. * Final gear
* Planetary gear
Noise occurs while driving in “D2”. * Reduction gear

Differential gear oil level too high or too low

Noise occurs while driving in “D3”.

Final gear

Low & reverse brake

Reduction gear

Differential gear oil level too high or too low

Noise occurs while driving in “D4”.

Final gear

Low & reverse brake

Planetary gear

Reduction gear

Differential gear oil level too high or too low

Engine stalls while shifting from “1” range to another.

Control valve
Lock-up damper
Engine performance
Input shaft

Vehicle moves when select lever is in “N” range.

Select cable
Inhibitor switch
TCM

Low clutch

Shock occurs when select lever is shifted from “N” to “D” range.

Accelerator pedal position sensor
ATF temperature sensor

Line pressure duty solenoid

Low clutch duty solenoid

Low clutch

TCM

Harness

Control valve

ATF deterioration

to “D” range.

Excessive time lag occurs when select lever is shifted from “N”

Control valve

Low clutch

Line pressure duty solenoid

Seal ring

Front gasket of transmission case

range.

Shock occurs when the select lever is moved from “N” to “R”

Accelerator pedal position sensor
ATF temperature sensor

Line pressure duty solenoid

TCM

Harness

Control valve

ATF deterioration
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General Diagnostic Table

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Symptoms

Problem parts

Excessive time lag occurs when the select lever is moved from

“N” to “R” range.

* Control valve

* Low & reverse clutch

* Reverse clutch

* Line pressure duty solenoid

e Sealring

* Front gasket of transmission case

Vehicle does not start in any shift range. (Engine stalls)

* Parking brake mechanism
* Planetary gear

Vehicle does not start in any shift range. (Engine operates)

e Strainer

* Line pressure duty solenoid
* Control valve

e Drive pinion

* Hypoid gear

¢ Axle shaft

* Differential gear

¢ Oil pump

* Input shaft

¢ Qutput shaft

* Planetary gear

* Drive plate

e ATF level is too low

* Front gasket of transmission case

Vehicle does not start in “R” range only. (Engine operates)

¢ Select cable

¢ Select lever

* Line pressure duty solenoid
¢ Control valve

e Low & reverse clutch

* Reverse clutch

Vehicle does not start in “R” range only. (Engine stalls)

* Low clutch

* 2-4 brake

* Planetary gear

* Parking brake mechanism

Vehicle does not start in only when in the “D”, “3” range.
(Engine operates)

* Low clutch
* One-way clutch

Vehicle does not start in only in the “D”, “3” or “2” range.
(Engine operates)

Low clutch

Vehicle does not start in only in the “D”, “3” or “2” range.
(Engine stalls)

Reverse clutch

Vehicle does not start in “R” range only. (Engine operates)

Control valve

Acceleration during standing start is poor. (High rpm stall)

 Control valve

e Low clutch

* Reverse clutch

* ATF level is too low

* ATF deterioration

* Front gasket of transmission case

* Differential gear oil level too high or too low

Acceleration during standing start is poor. (Low rpm stall)

* QOil pump
* Torque converter one-way clutch
* Engine performance

Acceleration is poor when select lever is in the “D”, “3” or “2”
range. (Normal rpm stall)

e TCM

¢ Control valve
* High clutch

e 2-4 brake

* Planetary gear

Acceleration is poor when select lever is in “R” range.
(Normal rpm stall)

* Control valve
* High clutch

* 2-4 brake

* Planetary gear

4AT(diag)-87




General Diagnostic Table

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Symptoms

Problem parts

No shift occurs from 1st to 2nd gear.

TCM

Rear vehicle speed sensor

Front vehicle speed sensor
Accelerator pedal position sensor
Control valve

2-4 brake

No shift occurs from 2nd to 3rd gear.

TCM
¢ Control valve
High clutch

No shift occurs from 3rd to 4th gear.

TCM

ATF temperature sensor
Control valve

2-4 brake

Engine brake does not come into effect when the select lever is
shifted to “3” range.

Inhibitor switch

TCM

Accelerator pedal position sensor
e Control valve

Engine brake is not effected when the select lever is in “3” or “2”
range.

Control valve

Engine brake does not come into effect when the select lever is
shifted to “1” range.

¢ Control valve
¢ Low & reverse brake

Shift characteristics are erroneous.

Inhibitor switch

TCM

Front vehicle speed sensor

Rear vehicle speed sensor
Accelerator pedal position sensor
Control valve

Ground

No lock-up occurs.

TCM

Accelerator pedal position sensor
ATF temperature sensor

Control valve

Lock-up facing

Engine speed signal

Parking brake does not function.

Shift lever cannot be moved or is hard to move from “P” range.

e Select cable
e Select lever
¢ Parking mechanism

ATF spurts out.

ATF level too high

Differential oil spurts out.

Differential gear oil level too high

Differential oil level changes excessively.

* Seal pipe
¢ Double oil seal

Odor is produced from ATF supply pipe.

High clutch

2-4 brake

Low & reverse clutch
Reverse clutch
Lock-up facing

ATF deterioration

Shock occurs when shifting from 1st to 2nd gear.

TCM

Torque converter turbine speed sensor
Accelerator pedal position sensor
2-4 brake duty solenoid

ATF temperature sensor

Line pressure duty solenoid
Control valve

2-4 brake

ATF deterioration

Engine performance

Low & reverse duty solenoid
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General Diagnostic Table
AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Symptoms Problem parts

TCM

Accelerator pedal position sensor
2-4 brake duty solenoid

ATF temperature sensor

Line pressure duty solenoid
Control valve

2-4 brake

Slippage occurs when shifting from 1st to 2nd gear.

TCM

Torque converter turbine speed sensor
Accelerator pedal position sensor
2-4 brake duty solenoid

ATF temperature sensor

Line pressure duty solenoid

Low & reverse duty solenoid
Control valve

High clutch

2-4 brake

ATF deterioration

Engine performance

High clutch duty solenoid

Shock occurs when shifting from 2nd to 3rd gear.

TCM

Accelerator pedal position sensor
2-4 brake duty solenoid

ATF temperature sensor

Line pressure duty solenoid
Control valve

High clutch

2-4 brake

Low & reverse duty solenoid

Slippage occurs when shifting from 2nd to 3rd gear.

TCM

Torque converter turbine speed sensor
Accelerator pedal position sensor
2-4 brake duty solenoid

ATF temperature sensor

Line pressure duty solenoid
Control valve

Low clutch duty solenoid

2-4 brake

ATF deterioration

Engine performance

Shock occurs when shifting from 3rd to 4th gear.

TCM

Accelerator pedal position sensor
2-4 brake duty solenoid

ATF temperature sensor

Line pressure duty solenoid
Control valve

2-4 brake

Slippage occurs when shifting from 3rd to 4th gear.

TCM

Torque converter turbine speed sensor
Accelerator pedal position sensor

ATF temperature sensor

Line pressure duty solenoid

Control valve

2-4 brake duty solenoid

2-4 brake

ATF deterioration

High clutch duty solenoid

Shock occurs when select lever is shifted from the “3” range to
the “2” range.
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General Diagnostic Table

AUTOMATIC TRANSMISSION (DIAGNOSTICS)

Symptoms

Problem parts

Shock occurs when select lever is shifted from the “2” range to
the “1” range.

TCM

Torque converter turbine speed sensor
Accelerator pedal position sensor

ATF temperature sensor

Line pressure duty solenoid

Control valve

Low & reverse clutch

ATF deterioration

2-4 brake duty solenoid

Low & reverse brake duty solenoid

Shock occurs when accelerator pedal is released from medium
speed.

TCM

Accelerator pedal position sensor
ATF temperature sensor

Line pressure duty solenoid
Control valve

Lock-up damper

Engine performance

Vibration occurs during straight-forward operation.

TCM

Lock-up duty solenoid
Lock-up facing
Lock-up damper

Vibration occurs during turns. (Tight corner braking phenome-
non)

TCM

Front vehicle speed sensor

Rear vehicle speed sensor
Accelerator pedal position sensor
ATF temperature sensor

Transfer clutch

Transfer valve

Transfer duty solenoid

ATF deterioration

Harness

Front wheel slippage occurs during standing starts.

TCM

Front vehicle speed sensor

FWD switch

Accelerator pedal position sensor
ATF temperature sensor

Control valve

Transfer clutch

Transfer valve

Transfer pipe

Transfer duty solenoid

It is not set in FWD mode.

TCM

FWD switch

Transfer clutch
Transfer valve
Transfer duty solenoid

Select lever is hard to move.

Select cable
Select lever
Detent spring
Manual plate

Select lever is excessively hard to move.
(Unreasonable resistance)

Detent spring
Manual plate

Select lever slips out of selected shift position during accelera-
tion or while driving on rough terrain.

Select cable
Select lever
Detent spring
Manual plate
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CLUTCH SYSTEM

General Description

1. General Description
A: SPECIFICATION

Model

Non-turbo | Turbo

Clutch cover

Type

Push type

Diaphragm set load

kgf (Ibf)

580 (1,276) | 800 (1,760)

Clutch disc

Facing material

Woven (Non asbestos)

O.D. x I.D. x thickness
mm (in)

Flywheel side

Pressure plate side

230 x 1565 x 3.2

225 x 150 x 3.5 (9.06 x 6.10 x 0.126)

(8.86 x 5.9 x 0.138) 230 x 155 x 3.5

(9.06 x 6.10 x 0.138)

Spline outer diameter mm (in) 25.2 (0.992), (Number of teeth: 24)
Clutch release lever ratio 1.6 | 1.6
Release bearing Grease-packed self-aligning
Clutch pedal Full stroke mm (?n) 130 — 135 (5.12 —5.32)

Free play mm (in) 4.35—11.1 (0.17 — 0.44)

Standard Flywheel sidg: 1.35 — 1.95 (0.053 — 0.077)
. Depth of rivet head mm (in) Clutch cover side: 1.65 — 2.25 (0.065 — 0.089)

Clutch disc Limit of sinking 0.3 (0.012)

Limit of runout mm (in) | 0.7 (0.028) at R = 107.5 (4.23) | 0.7 (0.028) atR=110.0 (4.33)
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General Description
CLUTCH SYSTEM

B: COMPONENT

1. CLUTCH ASSEMBLY
Non-turbo model

CL-00496
(1) Release lever dust cover (6) Release bearing Tightening torque:N-m (kgf-m, ft-Ib)
(2) Lever spring (7)  Clutch cover T1: 16 (1.6, 11.6)
(3) Pivot (8) Clutch disc T2: 72 (7.3, 52.8)
(4) Release lever (9) Flywheel
(5) Clip
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General Description
CLUTCH SYSTEM

Turbo model

CL-00498
(1) Release lever dust cover (5) Release bearing Tightening torque:N-m (kgf-m, ft-Ib)
(2) Lever spring (6) Clutch cover T1: 16 (1.6, 11.6)
(8) Pivot (7)  Clutch disc T2: 72(7.3,52.8)
(4) Release lever (8) Flywheel
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General Description
CLUTCH SYSTEM

2. CLUTCH PIPE AND HOSE (NON-TURBO MODEL)

CL-00374
(1) Operating cylinder (6) Clutch pipe Tightening torque:N-m (kgf-m, fi-Ib)
(2) Washer (7) Master cylinder ASSY T1: 7.8(0.8, 5.8)
(3) Clutch hose (8) Clevis pin T2: 15(1.5, 10.8)
(4) Bracket (9) Snappin T3: 18(1.8, 13.0)
(5) Clip (10) Lever T4: 25 (2.5, 18.1)

T5: 37(3.8,27.5)
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General Description
CLUTCH SYSTEM

3. CLUTCH PIPE AND HOSE (TURBO MODEL)

CL-00411
(1) Operating cylinder (6) Clutch pipe Tightening torque:N-m (kgf-m, fi-Ib)
(2) Washer (7) Master cylinder ASSY T1: 7.8(0.8, 5.8)
(3) Clutch hose (8) Clevis pin T2: 15(1.5, 10.8)
(4) Bracket (9) Snappin T3: 18(1.8, 13.0)
(5) Clip (10) Lever T4: 25 (2.5, 18.1)

T5: 37(3.8, 27.5)
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General Description

CLUTCH SYSTEM

4. MASTER CYLINDER
Non-turbo model

CL-00511

Reservoir cap

)
(2) Reservoir tank
(8) OQil seal
(4) Straight pin
(5) Master cylinder
(6) Clutch damper

Gasket

Return spring
Piston

Push rod ASSY
) Piston stop ring

333
833

—_ -
- O
~

CL-7

(12) Seat

Tightening torque:N-m (kgf-m, ft-Ib)
T1: 10(1.0,7)
T2: 46.6 (4.75, 34.4)




General Description
CLUTCH SYSTEM

Turbo model

CL-00542
(1)  Reservoir cap (7) Gasket (12) Seat
(2) Reservoir tank (8) Return spring
(8) Oil seal (9) Piston Tightening torque:N-m (kgf-m, ft-Ib)
(4) Straight pin (10) Push rod ASSY T1: 10(1.0,7.2)
(5) Master cylinder (11) Piston stop ring T2: 46.6 (4.75, 34.4)
(6) Clutch damper
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General Description
CLUTCH SYSTEM

5. OPERATING CYLINDER

CL-00491
(1) Pushrod (5) Piston spring Tightening torque:N-m (kgf-m, fi-Ib)
(2) Boot (6) Operating cylinder T: 7.8(0.8,5.8)
(8) Piston (Non-turbo model) (7) Bleeder screw
(4) Piston (Turbo model)
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General Description
CLUTCH SYSTEM

6. CLUTCH PEDAL

(10)

CL-00088
(1) Stopper (12) Clutch clevis pin (22) Clutch switch
(2) Bushing (13) Assistrod A (23) Stop light switch
(8) Spring pin (14) Clip (24) Pedal bracket
(4) Snap pin (15) Assist spring (25) Clutch master cylinder bracket
(5) Brake pedal pad (16) Assist bushing (26) Lever
(6) Brake pedal (17) Assistrod B (27) Clutch switch (Clutch start)
(7) Clevis pin (18) Spring S
(8) Brake pedal spring (19) Rod S Tightening torque:N-m (kgf-m, ft-Ib)
(9) Clutch pedal pad (20) Bushing S T1: 8(0.8,5.8)
(10)  Clutch pedal (21) Clip T2: 18(1.8, 13.0)

(11) Bushing C
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General Description

CLUTCH SYSTEM

C: CAUTION

* Wear appropriate work clothing, including a cap,
protective goggles and protective shoes when per-
forming any work.

* Remove contamination including dirt and corro-
sion before removal, installation or disassembly.

* Keep the disassembled parts in order and pro-
tect them from dust and dirt.

* Before removal, installation or disassembly, be
sure to clarify the problem. Avoid unnecessary re-
moval, installation, disassembly and replacement.
* Vehicle components are extremely hot after driv-
ing. Be wary of receiving burns from heated parts.
* Use SUBARU genuine fluid, grease etc. or
equivalent. Do not mix fluid, grease, etc. of different
grades or manufacturers.

D: PREPARATION TOOL
1. SPECIAL TOOL

* Be sure to tighten fasteners including bolts and
nuts to the specified torque.

* Place shop jacks or rigid racks at the specified
points.

e Apply grease onto sliding or revolving surfaces
before installation.

» Before installing O-rings or snap rings, apply suf-
ficient amount of fluid to avoid damage and defor-
mation.

» Before securing a part on a vise, set cushioning
material such as wood blocks, aluminum plate, or
shop cloth between the part and the vise.

* Keep fluids away from the vehicle body. If any
fluid contacts the vehicle body, immediately flush
the area with water.

ST-499747100

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498497100 CRANKSHAFT Used for stopping rotation of the flywheel when
STOPPER loosening/tightening bolts, etc.
ST-498497100
499747100 CLUTCH DISC Used when installing the clutch disc to the fly-
GUIDE wheel.

2. GENERAL TOOL

TOOL NAME

REMARKS

Circuit tester

Used for measuring resistance, voltage and ampere.

Dial gauge

Used for measuring clutch disc run-out.

Depth gauge

Used for measuring clutch disc wear.
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Clutch Disc and Cover

CLUTCH SYSTEM

2. Clutch Disc and Cover
A: REMOVAL

1) Remove the transmission assembly from the ve-
hicle body. <Ref. to 5MT-26, REMOVAL, Manual
Transmission Assembly.>

2) Attach the ST on the flywheel.

ST 499747100 CRANKSHAFT STOPPER

(A) Clutch cover

3) Remove the clutch cover and clutch disc.

NOTE:

e Take care not to allow oil to touch the clutch disc
face.

e Do not disassemble the clutch cover or clutch
disc.

* Be sure to mark alignment marks on the flywheel
and clutch cover before removing the clutch cover.

B: INSTALLATION

1) Insert the ST into the clutch disc and attach to
the flywheel by inserting the ST end into pilot bear-
ing.

NOTE:

When installing the clutch disc, be careful to attach
in the correct direction.

ST 499747100 CLUTCH DISC GUIDE

CL-00012

(A) Flywheel side

2) Install the clutch cover to the flywheel, and tight-
en the bolts to the specified torque.

NOTE:

* When installing the clutch cover to the flywheel,
position the clutch cover in order to make the gap
between unbalance marks ( @ paint mark) of fly-
wheel and clutch cover 120° or more. (The unbal-
ance marks @ indicate the directions of residual
unbalance.)

* Note the font and rear of the clutch disc when in-
stalling.

e Temporarily tighten the bolts by hand. Each bolt
should be tightened to the specified torque in a
crisscross order.

Tightening torque:
16 N-m (1.6 kgf-m, 11.6 ft-Ib)

(A) Unbalance mark (paint)

3) Remove the ST.

ST 499747100 CLUTCH DISC GUIDE

4) Install the transmission assembly. <Ref. to 5MT-
29, INSTALLATION, Manual Transmission Assem-
bly.>
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Clutch Disc and Cover

CLUTCH SYSTEM

C: INSPECTION

1. CLUTCH DISC

1) Facing wear

Measure the depth of the rivet head from the sur-
face of facing. Replace if the facings are worn local-
ly or worn down to less than the specified value.

Depth of rivet head:
Limit of sinking
0.3 mm (0.012 in)
NOTE:
Do not wash the clutch disc with any cleaning fluid.

CL-00014

2) Hardened facing

Correct by using emery paper, or replace.

3) Oil soakage on facing

Replace the clutch disc and inspect transmission
front oil seal, transmission case mating surface, en-
gine rear oil seal and other points for oil leakage.

(A) Clutch facing

4) Facing runout

If runout exceeds the specified value at the outer
circumference of facing, repair or replace.

ST 499747100 CLUTCH DISC GUIDE

Limit of runout:
Non-turbo model
0.7 mm (0.028 in) at R = 107.5 mm (4.23 in)
2.0 L Turbo model
0.7 mm (0.028 in) at R = 110 mm (4.33 in)

CL-00016

5) Replace parts that have problems such as worn
splines, loose rivets and torsion spring failure.

CL-00017

(A) Spline
(B) Rivet
(C) Torsion spring
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Clutch Disc and Cover
CLUTCH SYSTEM

2. CLUTCH COVER

NOTE:

Visually check the following items without disas-
sembling, and replace or repair if there is a problem.
1) Loose thrust rivet

2) Damaged or worn bearing contact area at the
center of diaphragm spring

CL-00018

(A) Thrust rivet
(B) Diaphragm spring
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Flywheel

CLUTCH SYSTEM

3. Flywheel
A: REMOVAL

1) Remove the transmission assembly. <Ref. to
5MT-26, REMOVAL, Manual Transmission As-
sembly.>

2) Remove the clutch cover and clutch disc. <Ref.
to CL-12, REMOVAL, Clutch Disc and Cover.>

3) Using the ST, remove the flywheel.

ST 498497100 CRANKSHAFT STOPPER

A\
e

\ @

(A) —_—
- CL-00019
(A) Flywheel
B: INSTALLATION
1) Install the flywheel and ST.
ST 498497100 CRANKSHAFT STOPPER

CL-00020

2) Tighten the flywheel attaching bolts to the spec-
ified torque.

NOTE:

Tighten the flywheel attachment bolts gradually.
Each bolt should be tightened to the specified
torque in crisscross order.

Tightening torque:
72 N-m (7.3 kgf-m, 52.8 ft-Ib)

5

3) Install the clutch disc and cover. <Ref. to CL-12,
INSTALLATION, Clutch Disc and Cover.>

4) Install the transmission assembly. <Ref. to 5SMT-
29, INSTALLATION, Manual Transmission Assem-
bly.>

C: INSPECTION

CAUTION:

Since this bearing is grease-sealed and is a
non-lubrication type, do not wash with gasoline
or any solvents.

1) Damage of facing and ring gear

If there is a problem, replace the flywheel.

~ CL-00021

CL-00022

(A) Flywheel
(B) Ring gear

2) Smoothness of rotation

Rotate the ball bearing while applying pressure in
thrust direction.

3) If noise or excessive play is noted, replace the
flywheel.
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Release Bearing and Lever

CLUTCH SYSTEM

4. Release Bearing and Lever
A: REMOVAL

1) Remove the transmission assembly from vehicle
body.

<Ref. to 5MT-26, REMOVAL, Manual Transmis-
sion Assembly.>

2) Remove the two clips from the release lever and
remove the release bearing. (Non-turbo model)

3) Remove the release bearing from release lever.
(Turbo model)

CAUTION:
Be careful not to deform the clips.
4) Remove the release lever dust cover.

CL-00023

(A) Release lever
(B) Release lever dust cover

5) Remove the lever spring from release lever pivot
with a screwdriver, by accessing it through the
clutch housing release lever hole. Then remove the
release lever.

CL-00024

(A) Release lever
(B) Screwdriver

B: INSTALLATION

1) Lubricate the following points with the specified
grease prior to assembly.

* Contact surface of release lever and pivot

» Contact surface of release lever and bearing

e Transmission main shaft spline (Use grease con-
taining molybdenum disulphide.)

* Contact surface of release lever and operating
cylinder

2) While pushing the release lever against the pivot
and twisting left and right, fit the spring onto the
stepped portion of pivot. Apply grease (KOPR-
KOTE: Part No. 003603001) to the contact point of
the release lever and the operating cylinder.

3) Confirm that the lever spring is securely fitted by
observing it through the main case hole.

CL-00026

(A) Release lever

4) Install the release bearing and fasten it with two
clips. (Non-turbo model)

5) Install the release bearing. (Turbo model)

6) Install the release lever dust cover.

CL-00023

(A) Release lever
(B) Release lever dust cover

7) Check the bearing for smooth movement by op-
erating the release lever.

8) Install the transmission assembly.

<Ref. to 5MT-29, INSTALLATION, Manual Trans-
mission Assembly.>
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Release Bearing and Lever

CLUTCH SYSTEM

C: INSPECTION

1. RELEASE BEARING

CAUTION:

Since this bearing is grease-sealed and is a
non-lubrication type, do not wash with gasoline
or any other solvent when servicing the clutch.
1) Check the bearing for smooth movement by ap-
plying force to the bearing in radial direction.

Radial direction stroke:
1.6 mm (0.063 in)

CL-00032

(A) Bearing case

2) While applying force to the bearing in the direc-
tion of rotation, check the bearing for smooth rota-
tion.

CL-00160

(A) Bearing case

3) Check wear and damage of the bearing case
surface in contact with the lever.

2. RELEASE LEVER

Check the pivot portion of the lever and the contact
area with the release bearing case for wear.

CL-00034

(A) Release lever
(B) Pivot
(C) Release bearing
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Operating Cylinder

CLUTCH SYSTEM

5. Operating Cylinder
A: REMOVAL

1) Remove the air intake chamber. (Non-turbo mod-
el) <Ref. to IN(H4SO)-6, REMOVAL, Air Intake
Chamber.>

2) Remove the intercooler. (Turbo model) <Ref. to
IN(H4DOTC)-11, REMOVAL, Intercooler.>

3) Remove the clutch hose from operating cylinder.

NOTE:
Cover the hose joint to prevent the clutch fluid from
flowing out.

CL-00252

(A) Clutch hose
(B) Operating cylinder

4) Remove the operating cylinder from the trans-
mission.

CL-00253

B: INSTALLATION

1) Apply grease (KOPR-KOTE: Part No. 003603001)
to the contact point of the release lever and the oper-
ating cylinder.

2) Install in the reverse order of removal.

Before installing the operating cylinder, apply
grease (KOPR-KOTE: Part No. 003603001) to the
contact point of the release lever and operating cyl-
inder.

Tightening torque:
T1: 18 N-m (1.8 kgf-m, 13.0 ft-Ib)
T2: 37 N-m (3.8 kgf-m, 27.5 ft-Ib)

CL-00254

NOTE:

* Be sure to install the clutch hose with the mark
side facing upward.

* Be careful not to twist the clutch hose during in-
stallation.

CL-00041

(A) Mark
(B) Clutch hose
(C) Operating cylinder

3) After bleeding air from the operating cylinder,
ensure that the clutch operates properly.
<Ref. to CL-24, Clutch Fluid Air Bleeding.>
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Operating Cylinder

CLUTCH SYSTEM

C: DISASSEMBLY

1) Remove the boot and push rod.

CL-00457

2) Blow in compressed air from the clutch hose at-
tachment hole.

NOTE:

To prevent the piston from shooting out, face the
piston hole towards the ground, and place a wood-
en block to prevent damage.

CL-00458
3) Separate the piston and piston spring.

NOTE:
The illustration below is for a non-turbo model.

CL-00459

D: ASSEMBLY

NOTE:
When assembling, apply operating oil on all parts
while performing work.

Recommended brake fluid
FMVSS No. 116, new DOT3 or DOT4 brake fluid
1) Attach the piston spring onto the piston.

NOTE:
The illustration below is for a non-turbo model.

m@m@m

CL-00459

2) Insert the piston into the operating cylinder.

3) Attach the boot to the push rod.

4) Install the boot and push rod to the operating cyl-
inder.

CL-00457

E: INSPECTION

1) Check the operating cylinder for damage. If op-
erating cylinder is damaged, replace it.

2) Check the operating cylinder for fluid leakage or
damage on the boot. If any leakage or damage is
found, replace the operating cylinder.

CL-19



Master Cylinder

CLUTCH SYSTEM

6. Master Cylinder
A: REMOVAL

1) Thoroughly drain the brake fluid from the reser-
voir tank.

2) Remove the snap pin and clevis pin, and then
separate the push rod of the master cylinder from
clutch pedal.

CL-00042

) Clevis pin
) Snap pin
(C) Pushrod
) Push rod lock nut

3) Remove the air intake chamber. (Non-turbo mod-
el) <Ref. to IN(H4SO)-6, REMOVAL, Air Intake
Chamber.>

4) Remove the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, REMOVAL, Intercool-
er.>

5) Remove the clutch pipe from master cylinder.
6) Remove the master cylinder together with the
reservoir tank.

CAUTION:

Be careful not to spill the brake fluid. Immedi-
ately wash off with water and wipe clean any
brake fluid spilled on the vehicle body, as brake
fluid will damage the painted surface.

CL-00137

B: INSTALLATION

1) Install the master cylinder to the body, and at-
tach the clutch pipe to the master cylinder.

NOTE:
Check that the pipe is routed properly.

Tightening torque:
Clutch pipe
15 N-m (1.5 kgf-m, 10.8 ft-Ib)
Master cylinder
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

CL-00163

2) Apply grease to the clevis pin.

3) Connect the push rod of master cylinder to
clutch pedal, and install the new clevis pin and
snap pin.

CL-00045

(A) Clevis pin
(B) Snap pin
(C) Pushrod

4) After bleeding air from system, ensure that the
clutch operates properly.

<Ref. to CL-24, Clutch Fluid Air Bleeding.>

5) Install the air intake chamber. (Non-turbo model)
<Ref. to IN(H4S0O)-6, INSTALLATION, Air Intake
Chamber.>

6) Install the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, INSTALLATION, Inter-
cooler.>
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Master Cylinder

CLUTCH SYSTEM

C: DISASSEMBLY

1) Remove the straight pin and reservoir tank.

CL-00046

(A) Reservoir tank
(B) Straight pin

2) Remove the oil seal.

CL-00047

(A) OQil seal
(B) Master cylinder

3) Move the seat towards the rear.

(A)

CL-00513

(A) Seat
(B) Master cylinder

4) Remove the snap ring.
CAUTION:

D: ASSEMBLY

1) Install the clutch damper.

Tightening torque:

46.6 N-m (4.75 kgf-m, 34.4 ft-Ib)
2) Apply a coat of grease to the contact surfaces of
the push rod and piston before installation.

Grease:
SILICONE GREASE G40M (Part No. 004404003)

,\\4\‘\\‘

@ G )

CL-00515
3) Assemble in the reverse order of disassembly.
Tightening torque:

10 N-m (1.0 kgf-m, 7 ft-Ib)
E: INSPECTION

If any damage, deformation, wear, swelling, rust or
other problems are found on the cylinder, piston,
push rod, fluid reservoir, return spring, gasket, seat
or hose, replace the faulty part.

CL-00517

(A) Master cylinder body
(B) Return spring

(C) Piston

(D) Stop ring

(E) Rod ASSY

(F) Clutch damper

(G) Seat

Be careful when removing the snap ring to pre-
vent the rod, washer, piston and return spring
from flying out.
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Clutch Pipe and Hose

CLUTCH SYSTEM

7. Clutch Pipe and Hose
A: REMOVAL

1) Remove the air cleaner chamber and the air in-
take duct. (Non-turbo model) <Ref. to IN(H4SO)-6,
REMOVAL, Air Intake Chamber.>

2) Remove the intercooler. (Turbo model) <Ref. to
IN(H4DOTC)-11, REMOVAL, Intercooler.>

3) Drain the clutch fluid. <Ref. to CL-23, Clutch Flu-
id.>

4) Remove the clutch pipe from the clutch hose and
master cylinder.

5) Pull out the clamp, then remove the clutch hose
from the bracket.

(A) Clamp
(B) Clutch hose

6) Remove the hose from operating cylinder.
7) Remove the bracket.

B: INSTALLATION

Install in the reverse order of removal.

Tightening torque:
T1: 15 N-m (1.5 kgf-m, 10.8 ft-Ib)
T2: 18 N-m (1.8 kgf-m, 13.0 ft-Ib)
T3: 25 N-m (2.5 kgf-m, 18.1 ft-Ib)

CL-00412

(A) Clutch pipe

(B) Clip

(C) Clutch hose

(D) Operating cylinder

C: INSPECTION

Check pipes and hoses for cracks, breakage or
damage. Check joints for fluid leakage. If any
cracks, breakage, damage or leakage is found, re-
pair or replace the abnormal pipe or hose.
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Clutch Fluid

CLUTCH SYSTEM

8. Clutch Fluid
A: INSPECTION

1) Park the vehicle on a level surface.

2) Inspect the fluid level using the scale on the out-
side of the reservoir tank. If the level is below “MIN”,
add fluid to bring it up to “MAX”, and also inspect for

leakage.
/// &

KK PM-00076

(A) Reservoir tank

B: REPLACEMENT

CAUTION:

¢ Use new SUBARU genuine brake fluid.

* Cover the bleeder with cloth to prevent brake
fluid from being splashed on surrounding parts
when loosening the bleeder.

* Avoid mixing different brands of brake fluid
to prevent the quality of fluid from degrading.

* Be careful not to allow dirt or dust to get into
the reservoir tank.

NOTE:

* During bleeding operation, keep the clutch reser-
voir tank filled with brake fluid to prevent entry of
air.

e Clutch pedal must be operated very slowly.

¢ Bleed air from the oil line with help of a co-work-
er.

e The amount of brake fluid required is approxi-
mately 70 m @ (2.4 US fl oz, 2.5 Imp fl 0z) for total
clutch system.

1) Remove the air intake chamber. (Non-turbo
model) <Ref. to IN(H4S0)-6, REMOVAL, Air Intake
Chamber.>

2) Remove the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, REMOVAL, Intercool-
er.>

3) Drain the brake fluid from the reservoir tank.

4) Refill the reservoir tank with recommended brake
fluid.

Recommended brake fluid:

FMVSS No. 116, new DOT3 or DOT4 brake fluid
5) Drain all contaminated fluid using the same
method as for air bleeding.

NOTE:
Keep the clutch reservoir tank filled with brake fluid
to prevent entry of air.
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Clutch Fluid Air Bleeding

CLUTCH SYSTEM

9. Clutch Fluid Air Bleeding

A: PROCEDURE

NOTE:

Bleed air from the oil line with help of a co-worker.
1) Remove the air intake chamber. (Non-turbo mod-
el) <Ref. to IN(H4SO)-6, REMOVAL, Air Intake
Chamber.>

2) Remove the intercooler. (Turbo model) <Ref. to
IN(H4DOTC)-11, REMOVAL, Intercooler.>

3) Fit one end of a vinyl tube into the air bleeder of
the operating cylinder, and put the other end into a
brake fluid container.

CL-00259

(A) Clutch hose
(B) Air bleeder

4) Slowly depress the clutch pedal and keep it de-
pressed. Then open the air bleeder to discharge air
together with the fluid. Release the air bleeder for 1
or 2 seconds. Next, with the bleeder closed, slowly
release the clutch pedal.

A
( )/_ CL-00260

(A) Operating cylinder
(B) Vinyl tube

5) Repeat these steps until there are no more air
bubbles in the vinyl tube.

CAUTION:

Cover the bleeder with cloth to prevent brake
fluid from being splashed on surrounding parts
when loosening the bleeder.

6) Tighten the air bleeder.

Tightening torque:
T: 7.8 N-m (0.8 kgf-m, 5.8 ft-Ib)

CL-00261

7) After depressing the clutch pedal, make sure
that there are no leaks evident in the entire system.
8) After bleeding air from system, ensure that the
clutch operates properly.
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10.Clutch Pedal
A: REMOVAL

1) Remove the steering column. <Ref. to PS-16,
REMOVAL, Tilt Steering Column.>

2) Disconnect the connector from the stop light
switch and clutch switch.

3) Remove the snap pin that fastens the lever and
push rod to the operating rod.

4) Remove the clevis pin that fastens the lever and
push rod to the operating rod.

\'\ ®
CL-00090
(A) Operating rod
(B) Push rod
(C) Snap pin
(D) Clevis pin

5) Remove the accelerator pedal. <Ref. to SP(H4S0)-
3, REMOVAL, Accelerator Pedal.>

6) Remove the air cleaner case and intake duct.
(Non-turbo model) <Ref. to IN(H4SO)-5, REMOV-
AL, Air Cleaner Case.> <Ref. to IN(H4SO)-7, RE-
MOVAL, Air Intake Duct.>

7) Remove the intercooler. (Turbo model) <Ref. to
IN(H4DOTC)-11, REMOVAL, Intercooler.>

8) Remove the PHV adjustment nut and lock nut.

CL-00091

(A) Adjustment nut
(B) Lock nut
(C) PHV

9) Remove the cable clamp and disconnect the
PHV cable from the PHV.

CAUTION:

When disconnecting the PHV cable, carefully
protect the boot and inner cable so that they do
not get damaged.

B) 77 cL-o0092

(A) PHV cable
(B) Clamp

10) Remove the nut that fastens the clutch master
cylinder.

CL-00093

11) Remove the bolt and nut that fastens the brake
pedal and clutch pedal and remove the pedal as-
sembly.

B: INSTALLATION

1) Install in the reverse order of removal.

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

NOTE:

* [f the cable clamp is damaged, replace it with a
new part.

* Always cover the outer cable end with the boot.
* Be careful not to twist the accelerator cable.

* Always use a new clevis pin.

2) Adjust the clutch pedal after installation. <Ref. to
CL-27, ADJUSTMENT, Clutch Pedal.>

3) Adjust the clutch switch (clutch start). <Ref. to
CL-30, ADJUSTMENT, Clutch Switch.>

4) Adjust the hill holder. (Model with hill holder)
<Ref. to BR-56, ADJUSTMENT, Hill Holder.>
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C: DISASSEMBLY

1) Remove the clip, assist spring, rod and bushing.

4) Remove the stopper, clip, O-ring and rod S, and
remove the spring S and bushing S.

®— (A
@7
(D
CL-00094 CL-00097

(A) Clip (A) Clip
(B) Assist spring (g) zuslhlngss
(C) Assist rod (D) I:{p:jlnsg
(D) Bushing (E) S:)
(E) Clevis pin (E) Stopper

2) Remove the spring pin and lever.

5) Remove the stopper from the clutch pedal.
6) Remove the clutch pedal pad.

D: ASSEMBLY

1) Install the stopper, etc., temporarily to the pedal
bracket.

2) Clean the clutch pedal and inside the brake ped-
al bore, apply grease and set the bushing inside the
bore.

Grease:
KOPR-KOTE (Part No. 003603001) or

CL-00095 equivalent
(A) Pin 3) Align the pedal bracket, clutch pedal and brake
(B) Lever pedal bore, and install the brake pedal return

CL-00096

(A)
(B)

Clutch pedal
Bushing

spring, assist rod, spring and bushing.

NOTE:

Clean the inside of the bushings and apply grease
before installing the spacer.

4) Install the hill holder cable to the clutch pedal.
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E: INSPECTION

1. CLUTCH PEDAL

Move the clutch pedal pads in the lateral direction
with a force of approximately 10 N (1 kgf, 2 Ib) to
check that the pedal deflection is within the service
limit.

NOTE:

If excessive deflection is found, replace the bush-
ing with new part.

Deflection of clutch pedal:
Service limit:
5.0 mm (0.197 in) or less

CL-00098

(A) Clutch pedal
(B) Brake pedal

F: ADJUSTMENT

1) Measure the full stroke amount of the clutch pedal.

NOTE:

* Measure the leading end of the seat cushion and
center of the pedal.

* Align the seat with the seventh notch position
from the position at the very front.

Clutch pedal standard full stroke: A
130 — 135 mm (5.12 — 5.31 in)

CL-00078

(A) Clutch pedal (Full stroke condition)
(B) Scale
(C) Seats

2) If the full stroke is not within the specified value,
loosen the clutch stopper nut to adjust.

Tightening torque:
8 N-m (0.8 kgf-m, 5.8 ft-Ib)
3) Loosen the push rod lock nuts.

CL-00042

(A) Clevis pin
(B) Snap pin
(C) Pushrod
(D) Push rod lock nut
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4) Rotate the push rod to adjust.
(1) Make sure that the clutch pedal hits the stop-
per bolt side when returning the clutch pedal.
(2) Check that the clutch pedal hits the clutch
pedal bracket stopper at full stroke.

CL-00080

Clevis hole

Push rod lock nut

In the longer direction
In the shorter direction
Push rod

Clevis

5) Rotate the push rod in the shorter direction to
create clearance in the stopper bolt or the clutch
switch side.

CL-00100

(A) Clutch switch
(B) Stopper

6) Rotate the push rod in the shorter direction until
the clutch pedal hits the stopper bolt.

7) Rotate the push rod further in the longer direc-
tion 270° (in the direction of the arrow in the draw-

ing).

CL-00101

(A) Accelerator pedal
(B) Clevis

8) Check that the clevis pin moves smoothly by
moving it in the left and right directions.
9) Tighten the push rod lock nut.

Tightening torque:

10 N-m (1.0 kgf-m, 7.2 ft-Ib)
10) Measure the full stroke amount of the clutch
pedal again.

Clutch pedal standard full stroke: A

130 — 135 mm (5.12 — 5.31 in)
11) Install the clutch switch. <Ref. to CL-29, IN-
STALLATION, Clutch Switch.>
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11.Clutch Switch
A: REMOVAL

1) Disconnect the ground cable from the battery.
2) Remove the instrument panel lower cover.

3) Disconnect the connector from the clutch switch.
4) Remove the clutch switches.

B: INSTALLATION

1. CLUTCH SWITCH
1) Install so that the gap between the clutch switch
and clutch pedal stopper is 0 mm (0 in).
Tightening torque:

8 N-m (0.8 kgf-m, 5.8 ft-Ib)

CL-00103

(A) Clutch switch
(B) Stopper
(C) O0mm (0in)

2) Measure the stroke of the clutch pedal.

Clutch pedal standard full stroke: A
130 — 135 mm (5.12 — 5.31 in)

CL-00078

(A) Clutch pedal (Full stroke condition)
(B) Scale
(C) Seat

3) If the clutch pedal stroke is out of specification,
adjust the stroke. <Ref. to CL-27, ADJUSTMENT,
Clutch Pedal.>

4) Connect the clutch switch connector.

2. CLUTCH SWITCH (CLUTCH START)

1) Fully depress the clutch and hold it.

2) Set the clearance of clutch pedal plate and
clutch switch to 3 — 3.5 mm (0.12 — 0.14 in) and
tighten the lock nut.

Tightening torque:
8 N-m (0.8 kgf-m, 5.8 ft-Ib)

CL-00104

(A) Plate
(B) Clutch switch
(C) 3—3.5mm (0.12—0.14in)

3) Connect the clutch switch connector.

4) Make sure that engine does not start with clutch
pedal not depressed.

5) Make sure that engine starts with clutch pedal
fully depressed.
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C: INSPECTION

1) Make sure that engine does not start with clutch
pedal not depressed. Inspect the adjustment of
clutch switch and check the clutch start circuit when
the engine starts.
2) Make sure that engine starts with clutch pedal
fully depressed. Inspect the adjustment of clutch
switch and check the clutch start circuit when the
engine does not start.
3) Check the clutch switch for continuity. If the re-
sistance is not at the standard value, replace the
switch.

(1) Disconnect the clutch switch connector.

(2) Measure the resistance between terminal

1 and 2 of the switch.

¢ Clutch switch

Condition Terminal No. Specified
resistance
When clutch pedal is No. 1 — No. 2 1 MQ or more
depressed ’ )
When the clutch pedal No.1 —No.2 | Lessthan 10
is not depressed ) ’
221N
O Q O
CL-00084
* Clutch switch (Clutch start)
Condition Terminal No. Specified
resistance
When clutch pedal is No.1—No.2 | Lessthan1Q
depressed ’ ’
When the clutch pedal No.1 —No.2 | 1Mo or more
is not depressed ’ ’
M

L]
Q

)

CL-00102

D: ADJUSTMENT

1) Loosen the lock nut of clutch switch (clutch start).

CL-00424

(A) Lock nut
(B) Clutch switch (Clutch start)

2) Fully depress the clutch and hold it.
3) Adjust the gap of the clutch pedal plate and the
clutch switch to be 3 — 3.5 mm (0.12 — 0.14 in).

CL-00104

(A) Plate
(B) Clutch switch (Clutch start)
(C) 3—3.5mm (0.12—0.14in)

4) Tighten the lock nut.

Tightening torque:
8 N-m (0.8 kgf-m, 5.8 ft-Ib)
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CLUTCH SYSTEM

12.General Diagnostic Table

A: INSPECTION
1. CLUTCH

Symptoms

Possible cause

Corrective action

1. Clutch slippage.

It is hard to perceive clutch slippage in
the early stage, but pay attention to the
following symptoms.

¢ Engine speeds up when shifting.

* High-speed driving is not possible;
especially rapid acceleration is not possi-
ble and vehicle speed does not increase
in proportion to the increase in engine
speed.

* Power drops particularly when ascend-
ing a slope, and there is a burning smell
of the clutch plate.

* Method of testing: Park the vehicle and
fully apply the parking brake. Disengage
the clutch and shift the transmission gear
into the 1st. Gradually increase the
engine speed while gradually allowing the
clutch to engage. The clutch function is
satisfactory if the engine stalls. However,
the clutch is slipping if the vehicle does
not move forward and the engine does
not stall.

(a) Qil on the clutch face Replace.
(b) Worn clutch face Replace.
(c) Deteriorated diaphragm spring Replace.
(d) Warped pressure plate or flywheel Replace.
(e) Defective release bearing holder Replace.

2. Clutch drags.

As a symptom of this problem, a harsh
scratching noise occurs and control
becomes difficult when shifting gears.
The symptom becomes more apparent
when shifting into the 1st gear. However,
because most trouble of this sort is due to
a defective synchronization mechanism,
perform the following tests.

¢ Method of testing: <Ref. to CL-32,
DIAGNOSTIC DIAGRAM OF CLUTCH
DRAG, INSPECTION, General Diagnos-
tic Table.>

The problem is caused by insufficient dis-
engagement of the clutch if a noise
occurs during this test.

(a) Worn or rusty clutch disc hub spline

Replace the clutch disc.

(b) Excessive deflection of clutch disc Replace.
face

(c) Seized crankshaft pilot bearing Replace.
(d) Cracked clutch disc face Replace.
(e) Stuck clutch disc (smeared by oil or Replace.

water)

3. Clutch chatters.

Clutch chattering is an unpleasant vibra-
tion to the whole vehicle when the vehicle
is just started with clutch partially
engaged.

(a) Adhesion of oil on the clutch face

Replace the clutch disc.

(b) Weak or broken torsion spring

Replace the clutch disc.

(c) Poor contact of the disc surface or
excessively worn disc

Replace the problem clutch disc.

(d) Deformed pressure plate or flywheel

Replace.

(e) Loose disc rivets

Replace the clutch disc.

(f) Loose engine mounting

Retighten or replace mounting.

(9) Improper adjustment of the pitching
stopper

Adjust.
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General Diagnostic Table

Symptoms

Possible cause

Corrective action

4. Noisy clutch

Examine whether the noise is generated
when the clutch is disengaged, engaged,
or partially engaged.

(a) Broken, worn or insufficiently lubri-
cated release bearing

Replace the release bearing.

(b) Insufficient lubrication of the pilot
bearing

Replace the pilot bearing.

(c) Loose clutch disc hub

Replace the clutch disc.

(d) Loose torsion spring retainer

Replace the clutch disc.

(e) Deteriorated or broken torsion spring

Replace the clutch disc.

5. Clutch grabs suddenly.

When starting the vehicle with the clutch
partially engaged, the clutch engages
suddenly and the vehicle jumps instead
of making a smooth start.

(a) Grease or oil on facing

Replace the clutch disc.

(b) Deteriorated cushioning spring

Replace the clutch disc.

(c) Worn or rusted spline of clutch disc or
main shaft

Take off rust, apply grease or replace
clutch disc or main shaft.

(d) Deteriorated or broken torsion spring

Replace the clutch disc.

(e) Loose engine mounting

Retighten or replace mounting.

(f) Deteriorated diaphragm spring

Replace.

2. CLUTCH PEDAL

Symptoms

Corrective action

Insufficient pedal play

Adjust the free play of the pedal.

Insufficient clutch pedal free play

Adjust the free play of the pedal.

Excessively worn and damaged pedal shaft and/or bushing

Replace with new bushing or shaft.

3. DIAGNOSTIC DIAGRAM OF CLUTCH DRAG

Step Check Yes No
CHECK GEAR NOISE. Is there any abnormal noise Go to step 2. Clutch is normal.
1) Start the engine. from the transmission gear?
2) Quickly shift from neutral to reverse when
idling.
CHECK GEAR NOISE. Is there any abnormal noise Go to step 3. Defective trans-

Depress the clutch pedal when idling and shift
from neutral to reverse within 0.5 — 1.0 second.

from the transmission gear?

mission or exces-
sive clutch drag
torque. Inspect
Pilot bearing,
clutch disc, trans-
mission and clutch
disc hub spline.

CHECK GEAR NOISE.

1) Depress the clutch pedal when idling and
shift from neutral to reverse within 0.5 — 1.0
second.

2) With the clutch pedal depressed, shift from
neutral to reverse, reverse to neutral several
times.

Is there any abnormal noise
from the transmission gear?

the clutch disc,
clutch cover,
release lever, and
clutch pedal free

play.

Inadequate clutch
disengage. Inspect

Clutch and fly-
wheel seizure.
Inspect the clutch
disc and the spline
of the clutch disc
hub.
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General Description
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1. General Description
A: SPECIFICATION

ltem Specification

Swing torque of rod against lever N (kgdf, Ib) 3.7 (0.38, 0.84) or less

B: COMPONENT
1. AT SELECT LEVER

CS-00711
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General Description

CONTROL SYSTEMS
Grip (17) Bracket (832) Grommet
Indicator cover (18) Bushing (33) Packing
Cover (19) Lock plate B (34) Spacer
Blind (20) Bushing (85) Washer
Cushion plate (21) Bushing (36) Snap pin
Button (22) Lock plate A (87) Select cable
Cushion (23) Bushing (38) Adjusting nut B
P range switch (24) Lock plate C (39) Adjusting nut A
Spring (25) Shift lock solenoid (40) Cover
Guide plate (26) Clamp
Detent arm (27) Indicator bulb Tightening torque:N-m (kgf-m, fi-Ib)
Detent spring (28) Clip T1: 2.0(0.2,1.4)
Tube (29) Select lever arm T2: 7.5(0.76, 5.5)
Selector lever COMPL (30) Bushing COMPL T3: 13(1.3,9.4)
Spring pin (31) Base plate T4: 18 (1.8, 13.3)
Bushing
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2. MT GEAR SHIFT LEVER

(22) \\/ (28)

(26)* ¢ CS-00679
(1)  Gear shift knob (12) Spring pin (23) Cushion rubber
(2) Console boot (13) Bushing B (24) Boss
(8) Clamp (14) O-ring (25) Bushing
(4) Boot and insulator ASSY (15) Boot (26) Self-locking nut
(5) Plate ASSY (16)  Spring pin (27) Front cover
(6) Lever (17) Joint (28) Bushing
(7) Bushing (18) Rod
(8) Lock wire (19) Spacer Tightening torque:N-m (kgf-m, ft-Ib)
(9) Snapring (20) Bracket T1: 12(1.2,8.9)
(10) Bushing (21) Washer T2: 18(1.8, 13.3)
(11) O-ring (22) Stay T73: 7.5(0.76, 5.5)
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C: CAUTION

* Wear appropriate work clothing, including a cap,
protective goggles and protective shoes when per-
forming any work.

* Remove contamination including dirt and corro-
sion before removal, installation or disassembly.

* Keep the disassembled parts in order and pro-
tect them from dust and dirt.

* Before removal, installation or disassembly, be
sure to clarify the failure. Avoid unnecessary re-
moval, installation, disassembly and replacement.
* Use SUBARU genuine fluid, grease etc. or
equivalent. Do not mix fluid, grease, etc. of different
grades or manufacturers.

* Be sure to tighten fasteners including bolts and
nuts to the specified torque.

* Place shop jacks or rigid racks at the specified
points.

* Apply grease onto sliding or revolving surfaces
before installation.

» Before installing O-rings or snap rings, apply suf-
ficient amount of grease to avoid damage and de-
formation.

» Before securing a part on a vise, set cushioning
material such as wood blocks, aluminum plate, or
shop cloth between the part and the vise.

* Before disconnecting electrical connectors, be
sure to disconnect the negative terminal from bat-
tery.
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Electrical Component Location
CONTROL SYSTEMS

2. Electrical Component Location
A: LOCATION

CS-00509

(1) Inhibitor switch (4) Key warning switch (7) Key lock solenoid
(2) Body integrated unit (5)  Shift lock solenoid
(8) Stop light switch (6) “P”range switch
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Electrical Component Location
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CS-00006

=
g

CS-00084 CS-00085

CS-00008
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AT Shift Lock Control System

3. AT Shift Lock Control System
A: ELECTRICAL SPECIFICATION

SIDE SIDE
1 [ 1 [] 1 [ 1 []
8 4 |3 1 1098 |7|6|5 1
16 (15|14 (13|12 (11|10 | 9 20|19|18 (17(16(15(14 (13|12 |11
CS-00011
Input/Output signal
Contents Connector No. Terminal No. P P 9 - —
Measured value and measuring conditions
Battery power supply B280 2 9—16V
Ignition power supply B281 19 10 — 15 V when ignition switch is at ON or START.
Ignition power supply B281 10 10 — 15 V when ignition switch is at ACC or ON.
- . S 0 V when select lever is in “P” range.
Inhibitor switch (*P” range) B281 5 9 — 16 V when select lever is in other ranges than “P” range.
. . 9 — 16 V when stop light switch is ON.
Stop light switch B281 9 0 V when stop light switch is OFF.
o . 0 V when select lever is in “P” range.
P”range switch B281 6 9 — 16 V when select lever is in other ranges than “P” range.
. S 8.5 — 16 V when shift lock is released.
Shift lock solenoid signal B280 9 0 V when shift lock is operating.
. . . 9 — 16 V when key is inserted.
Key warning switch signal B281 20 0 V when key is removed.
Pulse is output when switching key lock between locked and
Key lock solenoid signal B280 3 unlocked.
0 V at other conditions than above.
Ground B280 4 —
Ground B280 13 —
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AT Shift Lock Control System

CONTROL SYSTEMS
B: WIRING DIAGRAM
(1) (5)
OFF|ACC/ON —
O Q Q O O
OlO
O p—
(2)
— (6)
4 O—— \QQQ s
(4)
(7)
° o 000/ ’
(3) (8)
— —
O—— O O L)
—_(9)
CS-00012

(1) Ignition switch
(2)  Stop light switch
(3)  Key warning switch

(4) Body integrated unit
(5) Inhibitor switch
(6) Key lock solenoid

CS-9

Shift lock solenoid
“P” range switch
Battery



AT Shift Lock Control System

CONTROL SYSTEMS

C: INSPECTION
1. SHIFT LOCK OPERATION

ranges?

LOCKED". <Ref.to
CS-15, SELECT

Step Check Yes No
1 CHECK SHIFT LOCK. While brake pedal is not Inspect “SELECT |Go to step 2.
1) Turn the ignition switch to ON. depressed, can the select lever [LEVER CANNOT
2) Move the select lever to “P” range. move from “P” range to other |BE SHIFT

LEVER CANNOT
BE SHIFT
LOCKED,
INSPECTION, AT
Shift Lock Control
System.>
2 CHECK SHIFT LOCK. While brake pedal is Go to step 3. Inspect “SELECT
depressed, can select lever LEVER CANNOT
move from “P” range to other BE SHIFTED”.
ranges? <Ref. to CS-13,
SELECT LEVER
CANNOT BE
SHIFTED,
INSPECTION, AT
Shift Lock Control
System.>
3 CHECK KEY INTERLOCK. Is the ignition switch turned to |Inspect “KEY Go to step 4.
the “LOCK” position when the |INTERLOCK
select lever is set to other than |[DOES NOT BE
“P” range? LOCK OR
UNLOCK”. <Ref.
to CS-18, KEY
INTERLOCK
DOES NOT LOCK
OR RELEASE,
INSPECTION, AT
Shift Lock Control
System.>
4 CHECK KEY INTERLOCK. Is the ignition switch turned to | AT shiftlock control |Inspect “KEY
the “LOCK” position when the |system is normal. |INTERLOCK
select lever is set to the “P” DOES NOT BE
range? LOCK OR
UNLOCK”. <Ref.
to CS-18, KEY
INTERLOCK
DOES NOT LOCK
OR RELEASE,
INSPECTION, AT
Shift Lock Control
System.>
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2. BODY INTEGRATED UNIT POWER SUPPLY AND GROUND CIRCUIT
WIRING DIAGRAM:
IGNITION SWITCH
orF[acclon SBE-4 SBF-1
Bl |Q|O AL OONL—
el [O]O
G o) SBF-6
— OO/

BATTERY

No.18
OO

No.4
OO

No.3
opWe

—te o

—
H Bl B = 2
o Iﬁ < < <

BODY INTEGRATED UNIT

1m0

il 1 i il — i
1]2]3]4][5]6]7]8]9]i0 1]2]3]4[5]6]7]8
11]12]13[14[15[16]17]18]19]20 9 [10[11]12[13]14]15]16

CS-00013
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Step

Check

Yes

No

CHECK FUSE.
Remove the fuses No. 3, 4 and 18.

Are the fuses No. 3,4 and 18

blown?

Replace the fuses
No. 3,4 and 18. If
the replaced fuse
No. 3,4 0r 18
blows easily, repair
the short circuit of
harness between
the fuse and body
integrated unit.

Go to step 2.

CHECK HARNESS CONNECTOR BETWEEN |Is the resistance less than 1 Q?|Go to step 3. Repair the open
BODY INTEGRATED UNIT AND CHASSIS circuit of harness
GROUND. between the body
1) Turn the ignition switch to OFF. integrated unit and
2) Measure the harness resistance between chassis ground.
the body integrated unit and chassis ground.
Connector & terminal
(B280) No. 4 — Chassis ground:
(B280) No. 13 — Chassis ground:
CHECK BATTERY POWER SUPPLY. Is the voltage 9 V or more? Go to step 4. Repair the open
1) Turn the ignition switch to ON. (engine OFF) circuit harness
2) Check the voltage between body integrated between battery
unit and chassis ground. and body inte-
Connector & terminal grated unit, and
(B280) No. 2 (+) — Chassis ground (-): poor contact in
connector.
CHECK IGNITION POWER SUPPLY CIR- Is the voltage 9 V or more? Go to step 5. Repair the open
CUIT. circuit harness
1) Turn the ignition switch to ACC. between battery
2) Check the voltage between body integrated and body inte-
unit and chassis ground. grated unit, and
Connector & terminal poor contact in
(B281) No. 10 (+) — Chassis ground (-): connector.
CHECK IGNITION POWER SUPPLY CIR- Is the voltage 9 V or more? Go to step 6. Repair the open

CUIT.
1) Turn the ignition switch to ON. (engine OFF)
2) Measure the voltage between body inte-
grated unit and chassis ground.
Connector & terminal
(B281) No. 19 (+) — Chassis ground (-):

circuit harness
between battery
and body inte-
grated unit, and
poor contact in
connector.

CHECK POOR CONTACT.

Is there poor contact in the con-

nector?

Repair the poor
contact.

Replace the body
integrated unit.
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AT Shift Lock Control System
CONTROL SYSTEMS

3. SELECT LEVER CANNOT BE SHIFTED
WIRING DIAGRAM:

SBF-1
) 57 [7]2]
& BATTERY [3]4]
l
S = —
= [3]4]5]6]
STOP LIGHT SWITCH
5 —
2 |0 0—|
=
1 fes IEEOEEEE
|m 9 [10[11]12[13[14[15]16
A:
BODY INTEGRATED UNIT
B:
|2 il | 0
1]2]3]4[5]6[7[8]9]10
11[12]13[14]15[16[17[18]19]20
L {3 ] TCM
G
. 1]2 [3]4]s5]6]7
89 [10[11]12]13[14]15[16]17[18]19
SHIFT LOCK SOLENOID 20/21[22|23 24(25 26|27
| — 28[29]30]31 [32[33]  [34]35]
El oo
— CS-00839
Step Check Yes No
1 CHECK STOP LIGHT SWITCH. Does the stop light illuminate? |Go to step 2. Check the stop
Depress the brake pedal. light system.
2 CHECK HARNESS BETWEEN STOP LIGHT |Is the resistance 1 MQ or Repair the open  |Go to step 3.
SWITCH AND BODY INTEGRATED UNIT. more? circuit of harness
1) Turn the ignition switch to OFF. between the body
2) Disconnect the connectors of body inte- integrated unit and
grated unit and stop light switch. stop light switch.
3) Measure the resistance of harness between
stop light switch and body integrated unit.
Connector & terminal
(B65) No. 3 — (B281) No. 9:
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AT Shift Lock Control System

CONTROL SYSTEMS
Step Check Yes No

3 CHECK HARNESS BETWEEN STOP LIGHT |Is the resistance less than 1 Q?|Repair the short  |Go to step 4.
SWITCH AND BODY INTEGRATED UNIT. circuit of harness
Measure the resistance of harness between between the body
stop light switch and chassis ground. integrated unit and

Connector & terminal stop light switch.
(B65) No. 3 — Chassis ground:

4 CHECK HARNESS BETWEEN BODY INTE- |lIs the resistance 1 MQ or Repair the open  |Go to step 5.
GRATED UNIT AND SHIFT LOCK SOLE- more? circuit of harness
NOID. between body inte-

1) Disconnect the connector of shift lock sole- grated unit and
noid. shift lock solenoid.
2) Measure the harness resistance between
body integrated unit and the shift lock solenoid.
Connector & terminal
(B117) No. 4 — (B280) No. 9:

5 CHECK HARNESS BETWEEN BODY INTE- |Is the resistance less than 1 Q?|Repair the short  |Go to step 6.
GRATED UNIT AND SHIFT LOCK SOLE- circuit of harness
NOID. between the body
Measure the resistance of harness between integrated unit and
shift lock solenoid and chassis ground. shift lock solenoid.

Connector & terminal
(B117) No. 4 — Chassis ground:

6 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Repair open circuit |Go to step 7.
TCM AND SHIFT LOCK SOLENOID. more? of harness
1) Disconnect the connector of shift lock sole- between TCM and
noid. shift lock solenoid.

2) Measure the resistance of harness between
TCM and shift lock solenoid.
Connector & terminal
(B117) No. 4 — (B54) No. 3:

7 CHECK HARNESS CONNECTOR BETWEEN |Is resistance less than 1 Q? Repair short cir-  |Go to step 8.
TCM AND SHIFT LOCK SOLENOID. cuit of harness
Measure the resistance of harness between between TCM and
shift lock solenoid and chassis ground. shift lock solenoid.

Connector & terminal
(B117) No. 4 — Chassis ground:

8 CHECK HARNESS BETWEEN SHIFT LOCK |lIs the resistance 1 MQ or Repair open circuit |Go to step 9.
SOLENOID AND CHASSIS GROUND. more? of harness
Measure the resistance of harness between between shift lock
shift lock solenoid and chassis ground. solenoid and chas-

Connector & terminal sis ground.
(B117) No. 5 — Chassis ground:

9 CHECK SHIFT LOCK SOLENOID. Is the resistance 20 — 40 ? |Go to step 10. Replace the shift
Measure the resistance of the shift lock sole- lock solenoid.
noid connector terminals.

Terminals
No. 4 — No. 5:

10 CHECK SHIFT LOCK SOLENOID. Is the shift lock solenoid operat-|Go to step 11. Replace the shift
Connect the battery to connector terminal of  |ing properly? lock solenoid.
shift lock solenoid, and operate the solenoid.

Terminals
No. 4 (+) — No. 5 (-):
11 CHECK POOR CONTACT. Is there poor contact in the con-|Repair the poor Replace the body

nector?

contact.

integrated unit.

CS-14




AT Shift Lock Control System

CONTROL SYSTEMS

4. SELECT LEVER CANNOT BE SHIFT LOCKED
WIRING DIAGRAM:
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AT Shift Lock Control System

CONTROL SYSTEMS
Step Check Yes No
CHECK INHIBITOR SWITCH. Combination meter indicator  |Go to step 2. Adjust inhibitor
1) Turn the ignition switch to ON. (engine OFF)|light and select lever “P”, “R”, switch and select
2) Move the select lever from “P” to “1” range. [“N”,“3”,“2” and “1” are correctly cable.
matched?
CHECK IGNITION POWER SUPPLY CIR- Is the voltage 9 V or more? Go to step 3. Repair the open
CUIT. circuit harness
1) Turn the ignition switch to ON. (engine OFF) between battery
2) Measure the voltage between body inte- and body inte-
grated unit and chassis ground. grated unit, and
Connector & terminal poor contact in
(B281) No. 19 (+) — Chassis ground (-): connector.
CHECK HARNESS BETWEEN THE INHIBI- |Is the resistance less than 1 Q?|Repair the short  |Go to step 4.

TOR SWITCH AND THE BODY INTEGRATED
UNIT.
1) Turn the ignition switch to OFF.
2) Disconnect the transmission harness and
body integrated unit connector.
3) Measure the harness resistance between
the body integrated unit and chassis ground.

Connector & terminal

(B280) No. 5 — Chassis ground:

circuit of harness
between the body
integrated unit and
transmission con-
nector.

CHECK HARNESS BETWEEN THE INHIBI-
TOR SWITCH AND THE BODY INTEGRATED
UNIT.
Measure the resistance of harness between
body integrated unit and inhibitor switch.
Connector & terminal
(B12) No. 3 — (B281) No. 5:

Is the resistance 1 MQ or
more?

Repair the open
wire of harness
between the body
integrated unit and
transmission con-
nector.

Go to step 5.

CHECK HARNESS BETWEEN INHIBITOR
SWITCH AND CHASSIS GROUND.
Measure the harness resistance between the
body integrated unit and chassis ground.
Connector & terminal
(B12) No. 4 — Chassis ground:

Is the resistance less than 1 Q7?

Go to step 6.

Repair the open
circuit of harness
between the body
integrated unit and
chassis ground.

CHECK INHIBITOR SWITCH.
1) Move the select lever to “P” range.
2) Measure the resistance between transmis-
sion harness connector terminals.
Connector & terminal
(T3) No. 3 — No. 4:

Is the resistance 1 MQ or
more?

Repair or replace
inhibitor switch.

Gotostep 7.

CHECK OUTPUT SIGNAL OF BODY INTE-
GRATED UNIT.
1) Connect all connectors.
2) Turn the ignition switch to ON.
3) Measure the voltage between body inte-
grated unit and chassis ground.
Connector & terminal
(B281) No. 5 (+) — Chassis ground (-):

Is the voltage 9 — 16 V?

Go to step 8.

Go to step 18.

CHECK STOP LIGHT SWITCH.
Depress the brake pedal.

Does the stop light illuminate?

Gotostep 9.

Check the stop
light system.

CHECK HARNESS BETWEEN STOP LIGHT
SWITCH AND AT SHIFT LOCK CONTROL
MODULE.
1) Depress the brake pedal.
2) Measure the voltage between body inte-
grated unit and chassis ground.
Connector & terminal
(B281) No. 9 (+) — Chassis ground (-):

Is the voltage 9 V or more?

Go to step 10.

Repair the open or
short circuit of har-
ness between the
body integrated
unit and stop light
switch.
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AT Shift Lock Control System

CONTROL SYSTEMS
Step Check Yes No

10 CHECK HARNESS BETWEEN BODY INTE- |Is the resistance 1 MQ or Repair the open  |Go to step 11.
GRATED UNIT AND SHIFT LOCK SOLE- more? circuit of harness
NOID. between body inte-

1) Turn the ignition switch to OFF. grated unit and
2) Disconnect the shift lock solenoid and body shift lock solenoid.
integrated unit connector.
3) Measure the harness resistance between
body integrated unit and the shift lock solenoid.
Connector & terminal
(B280) No. 9 — (B117) No. 4:

11 CHECK HARNESS BETWEEN BODY INTE- |lIs the resistance less than 10 Q? |Go to step 12. Repair the short
GRATED UNIT AND SHIFT LOCK SOLE- circuit of harness
NOID. between the body
Measure the resistance of harness between integrated unit and
shift lock solenoid and chassis ground. shift lock solenoid.

Connector & terminal
(B280) No. 9 — Chassis ground:

12 CHECK HARNESS CONNECTOR BETWEEN |Is the resistance 1 MQ or Repair open circuit |Go to step 13.
TCM AND SHIFT LOCK SOLENOID. more? of harness
1) Turn the ignition switch to OFF. between TCM and
2) Disconnect the connector of shift lock sole- shift lock solenoid.
noid and TCM.

3) Measure the resistance of harness between
TCM and shift lock solenoid.
Connector & terminal
(B54) No. 3 — (B117) No. 4:

13 CHECK HARNESS CONNECTOR BETWEEN |Is resistance less than 10 Q? |Go to step 14. Repair short cir-
TCM AND SHIFT LOCK SOLENOID. cuit of harness
Measure the resistance of harness between between TCM and
shift lock solenoid and chassis ground. shift lock solenoid.

Connector & terminal
(B54) No. 3 — Chassis ground:

14 CHECK HARNESS BETWEEN SHIFT LOCK |Is the resistance less than 1 Q?|Go to step 15. Repair open circuit
SOLENOID AND CHASSIS GROUND. of harness
Measure the resistance of harness between between shift lock
shift lock solenoid and chassis ground. solenoid and chas-

Connector & terminal sis ground.
(B117) No. 5 — Chassis ground:

15 CHECK SHIFT LOCK SOLENOID. Is the resistance 20 — 40 Q? |Go to step 16. Replace the shift
Measure the resistance of the shift lock sole- lock solenoid.
noid connector terminals.

Terminals
No. 4 — No. 5:

16 CHECK SHIFT LOCK SOLENOID. Is the shift lock solenoid operat-|Go to step 17. Replace the shift
Connect the battery to connector terminal of ing properly? lock solenoid.
shift lock solenoid, and operate the solenoid.

Terminals
No. 4 (+) — No. 5 (-):
17 CHECK OUTPUT SIGNAL FOR AT SHIFT Is the voltage 8.5 V or more? |Go to step 18. Replace the body
LOCK CONTROL MODULE. integrated unit.
1) Turn the ignition switch to ON. (engine OFF)
2) Measure the voltage between body inte-
grated unit and chassis ground.
Connector & terminal
(B280) No. 9 (+) — Chassis ground (-):
18 CHECK POOR CONTACT. Is there poor contact in the con-|Repair the poor Replace the body

nector?

contact.

integrated unit.
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CONTROL SYSTEMS

AT Shift Lock Control System

5. KEY INTERLOCK DOES NOT LOCK OR RELEASE

WIRING DIAGRAM:
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AT Shift Lock Control System

CONTROL SYSTEMS
Step Check Yes No
CHECK HARNESS BETWEEN BATTERY Is the voltage 9 — 16 V? Go to step 2. Repair the open or

AND KEY WARNING SWITCH.
1) Disconnect the connector of key warning
switch.
2) Measure the voltage of harness between
key warning switch and chassis ground.
Connector & terminal
(B73) No. 1 (+) — Chassis ground (-):

short circuit of har-
ness between bat-
tery and key
warning switch.

CHECK KEY WARNING SWITCH.
Measure the resistance between connector ter-
minals of key warning switch.
Terminals
No. 1— No. 2:

Is the resistance 1 MQ or
more?

Replace the key
warning switch.

Go to step 3.

CHECK KEY WARNING SWITCH.
1) Remove the key.
2) Measure the resistance between connector
terminals of key warning switch.
Terminals
No. 1— No. 2:

Is the resistance 1 MQ or
more?

Goto step 4.

Replace the key
warning switch.

CHECK HARNESS BETWEEN AT SHIFT
LOCK CONTROL MODULE AND KEY
WARNING SWITCH.
1) Disconnect the body integrated unit connec-
tor.
2) Measure the voltage between body inte-
grated unit and chassis ground.

Connector & terminal

(B281) No. 20 (+) — Chassis ground (-):

Is the voltage 9 V or more?

Go to step 5.

Repair the open
circuit of harness
between body inte-
grated unit and key
warning switch.

CHECK HARNESS BETWEEN BODY INTE-
GRATED UNIT AND KEY LOCK SOLENOID.
1) Disconnect the connector key lock solenoid.
2) Measure the harness resistance between

Is the resistance 1 MQ or
more?

Repair the open
circuit of harness
between body inte-
grated unit and key

Go to step 6.

body integrated unit and the key lock solenoid. lock solenoid.
Connector & terminal
(B73) No. 5 — (B280) No. 3:
CHECK HARNESS BETWEEN BODY INTE- |Is the resistance 1 Q or more? |Go to step 7. Repair the short of
GRATED UNIT AND KEY LOCK SOLENOID. the harness
Measure the harness resistance between the between body inte-
body integrated unit and chassis ground. grated unit and key
Connector & terminal lock solenoid.
(B280) No. 3 — Chassis ground:
CHECK HARNESS BETWEEN KEY LOCK Is the resistance less than 10 Q?|Go to step 8. Repair open circuit
SOLENOID AND CHASSIS GROUND. or the poor contact
Measure the resistance of harness between of the harness
key lock solenoid and chassis ground. between key lock
Connector & terminal solenoid and chas-
(B73) No. 6 — Chassis ground: sis ground.
CHECK KEY LOCK SOLENOID. Is the resistance 4 — 8 Q? Gotostep 9. Replace the key
Measure the resistance of key lock solenoid lock solenoid.

connector terminals.
Terminals
No. 5— No. 6:

CHECK HARNESS BETWEEN “P” RANGE
SWITCH AND CHASSIS GROUND.
Measure the resistance of harness between “P”
range switch and chassis ground.
Connector & terminal
(B117) No. 2 — Chassis ground:

Is the resistance less than 1 Q7?

Go to step 10.

Repair the short
circuit of harness
between “P” range
switch and body
integrated unit.
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AT Shift Lock Control System

CONTROL SYSTEMS

Step

Check

Yes

No

10

CHECK HARNESS BETWEEN AT SHIFT
LOCK CONTROL MODULE AND “P” RANGE
SWITCH.
1) Disconnect the connector of “P” range
switch.
2) Measure the resistance of harness between
body integrated unit and “P” range switch.

Connector & terminal

(B117) No. 2 — (B281) No. 6:

Is the resistance 1 MQ or
more?

Repair the open
circuit of harness
between body inte-
grated unit and “P”
range switch.

Go to step 11.

11 CHECK HARNESS BETWEEN “P” RANGE |lIs the resistance 1 MQ or Repair the open  |Go to step 12.
SWITCH AND CHASSIS GROUND. more? circuit of harness
Measure the resistance of harness between “P” between “P” range
range switch and chassis ground. switch and chassis
Connector & terminal ground.
(B117) No. 6 — Chassis ground:
12 CHECK “P” RANGE SWITCH. Is the resistance less than 1 Q?|Go to step 13. Replace the “P”
1) Move the select lever to “P” range. range switch.
2) Measure the resistance between “P” range
switch connector terminals.
Terminals
No. 2 — No. 6:
13 CHECK “P” RANGE SWITCH. Is the resistance 1 MQ or Go to step 14. Replace the “P”
1) Set the select lever to other than “P” range. |more? range switch.
2) Measure the resistance between “P” range
switch connector terminals.
Terminals
No. 2 — No. 6:
14 CHECK OUTPUT SIGNAL OF BODY INTE- |Is the voltage 7.5 — 16 V? Go to step 15. Replace the body
GRATED UNIT. integrated unit.
1) Disconnect all connectors.
2) Turn the ignition switch to ON. (engine OFF)
3) Move the select lever to “P” range.
4) Depress the brake pedal.
5) Measure the voltage between body inte-
grated unit connector and chassis ground.
Connector & terminal
(B280) No. 3 (+) — Chassis ground (-):
15 CHECK POOR CONTACT. Is there poor contact of the con-|Repair the poor Replace the body

nector?

contact.

integrated unit.
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Select Lever

CONTROL SYSTEMS

4. Select Lever
A: REMOVAL

1) Set the vehicle on a lift.

2) Disconnect the ground cable from the battery.
3) Set the select lever to “N” range.

4) Lift up the vehicle.

5) Remove the rear exhaust pipe and muffler.

* Non-turbo model

<Ref. to EX(H4S0)-8, REMOVAL, Rear Exhaust
Pipe.> <Ref. to EX(H4S0)-10, REMOVAL, Muf-
fler.>

e Turbo model

<Ref. to EX(H4DOTC)-13, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-14, REMOV-
AL, Muffler.>

6) Disconnect the cable from range select lever
and then remove the cable bracket.

(A) Adjusting nut
(B) Cable bracket

7) Lower the vehicle.

8) Remove the console box. <Ref. to EI-37, RE-
MOVAL, Console Box.>

9) Disconnect the connectors, and then remove the
four bolts to take out the select lever assembly from
vehicle body.

CS-00018

B: INSTALLATION

1) Mount the select lever onto the vehicle body.
2) Tighten the four bolts at the prescribed torque,
then connect the connector.

Tightening torque:
13 N-m (1.3 kgf-m, 9.4 ft-Ib)

o~

/

CS-00019

3) Install the console box. <Ref. to EI-35, INSTAL-
LATION, Glove Box.>

4) Set the select lever to “N” range.

5) Lift up the vehicle.

6) Set the select lever to “N” range.

7) Insert the thread portion of the other inner cable
and into connector hole of the select lever, and fix
the other outer cable end to bracket.

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)
8) Adjust the select cable position. <Ref. to CS-27,
ADJUSTMENT, Select Cable.>
9) After completion of fitting, make sure that the se-
lect lever operates smoothly all across the operat-
ing range.
10) Install the rear exhaust pipe and muffler.
* Non-turbo model
<Ref. to EX(H4S0)-8, INSTALLATION, Rear Ex-
haust Pipe.> <Ref. to EX(H4SO)-10, INSTALLA-
TION, Muffler.>
* Turbo model
<Ref. to EX(H4DOTC)-13, INSTALLATION, Rear
Exhaust Pipe.> <Ref. to EX(H4DOTC)-14, IN-
STALLATION, Muffler.>
11) Inspect the following items. If the following in-
spection reveals problems, adjust the select cable
and inhibitor switch. <Ref. to CS-27, ADJUST-
MENT, Select Cable.> <Ref. to 4AT-47, ADJUST-
MENT, Inhibitor Switch.>
(1) Engine starts when the select lever is in “P”
and “N” range, but not in other range.
(2) Back-up light illuminates when the select le-
ver is in the “R” range, but not in other range.
(3) Select lever and indicator positions are
matched.
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Select Lever

CONTROL SYSTEMS

C: DISASSEMBLY

1) Remove the packing.

2) Remove the grip.

3) Remove the indicator light, and then remove the
indicator cover.

NOTE:
Be careful not to damage the indicator light during
removal.

CS-00020

(A) Grip
(B) Indicator cover
(C) Indicator light

4) Remove the blind.
5) Remove the cover.

CS-00105

(A) Clip
(B) Cover

6) Remove the clips and then remove the guide
plate.

CS-00712

(A) Clip
(B) Guide plate

7) Remove the clamp and remove the shift lock so-
lenoid.

(A) Clamp
(B) Shift lock solenoid

8) Remove the bolts which secure the lock plate B.

—~ CS-00353

9) Remove the lock plates A, B, and C and the
bushing.

(B) (C)\@ (©)
PR
P

CS-00368

(A) Lock plate A
(B) Lock plate B
(C) Bushing

(D) Lock plate C
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Select Lever

CONTROL SYSTEMS

10) Remove the cushion plate.

/

&

CS-00093
11) Remove the “P” range switch.
- SN\
CS-00708

(A) “P” range switch

12) Remove the grommet and then extract the
spring pin.

CS-00027

(A) Spring pin
(B) Select lever arm

13) Remove the select lever arm and then remove
the select lever COMPL from the plate.

CS-00109

(A) Select lever arm
(B) Selector lever COMPL
(C) Plate

14) Remove the detent spring and remove the de-
tent arm.

CS-00110

(A) Detentarm
(B) Detent spring

15) Remove the select lever COMPL bushing from
bracket.

CS-00111
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Select Lever
CONTROL SYSTEMS

16) Remove the bracket from select lever COMPL.

CS-00112
17) Remove the bushing from the bracket.

/)

N
O

D: ASSEMBLY

1) Clean all the parts before assembly.

2) Apply NIGTIGHT LYW NO. 2 grease or the
equivalent to each part. <Ref. to CS-2, AT SELECT
LEVER, COMPONENT, General Description.>

CAUTION:

Apply grease [SUNCALL GLO-244] to the axle
of lock plate.

3) Assemble in the reverse order of disassembly.
4) After completion of fitting, transfer the select le-
ver to the “1” range from “P” range, then check
whether the select indicator and select lever match,
and whether the pointer and position mark match
and check the operating force.

E: INSPECTION

1) Inspect the removed parts by comparing with
new parts for deformation, damage and wear. Re-
pair or replace if defective.

2) Confirm the select lever COMPL operating con-
dition before assembling. Normal if it operates
smoothly.

CS-00113
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Select Cable

CONTROL SYSTEMS

5. Select Cable
A: REMOVAL

1) Set the vehicle on a lift.

2) Disconnect the ground cable from the battery.

3) Prior to removal, set the lever to “N” range.

4) Lift up the vehicle.

5) Remove the front and center exhaust pipes.

* Non-turbo model

<Ref. to EX(H4S0O)-4, REMOVAL, Front Exhaust
Pipe.>

¢ Turbo model

<Ref. to EX(H4DOTC)-6, REMOVAL, Front Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-8, REMOVAL,
Center Exhaust Pipe.>

6) Remove the snap pin and washer from the range
select lever.

~— — — ~—

) Select lever
) Snap pin
(C) Select cable
) Clamp

) Washer

7) Remove the plate assembly from the transmis-
sion case.

(A) Select cable
(B) Plate ASSY
(C) Clamp

8) Disconnect the select cable from range select le-
ver and then remove the cable bracket.

CS-00038

(A) Adjusting nut
(B) Cable bracket

9) Remove the select cable from plate assembly.
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Select Cable

CONTROL SYSTEMS

B: INSTALLATION

1) Install the select cable to plate assembly.

Tightening torque:

18 N-m (1.8 kgf-m, 13.3 ft-Ib)
2) Install the select cable to the range select lever.
3) Install the plate assembly to the transmission.

Tightening torque:
T: 25 N-m (2.5 kgf-m, 18.4 ft-Ib)

(A) Select cable
(B) Plate ASSY

4) Install the washer and snap pin to range select
lever.

CS-00036

) Select lever
) Snap pin
(C) Select cable
) Clamp

) Washer

5) Move the select lever to the “N” range, then ad-
just the select cable position. <Ref. to CS-27, AD-
JUSTMENT, Select Cable.>

6) Install the front and center exhaust pipe.

* Non-turbo model

<Ref. to EX(H4S0)-5, INSTALLATION, Front Ex-
haust Pipe.>

e Turbo model

<Ref. to EX(H4DOTC)-7, INSTALLATION, Front
Exhaust Pipe.> <Ref. to EX(H4DOTC)-9, INSTAL-
LATION, Center Exhaust Pipe.>

C: INSPECTION

Check the removed cable and replace if damaged,
rusty or having problems.

1) Check the cable for smooth operation.

2) Check the inner cable for damage and rust.

3) Check the outer cable for damage, bends and
cracks.

4) Check the boot for damage, cracks and deterio-
ration.

5) Move the select lever from “P” to “1” range. In
each range, check that the contact of the detent is
felt. If the detentes is not felt or the position pointer
is improperly aligned, adjust the cable.
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Select Cable

CONTROL SYSTEMS

D: ADJUSTMENT

1) Set the vehicle on a lift.

2) Set the select lever to “N” range.

3) Lift up the vehicle.

4) Remove the rear exhaust pipe and muffler.

* Non-turbo model

<Ref. to EX(H4S0)-8, REMOVAL, Rear Exhaust
Pipe.> <Ref. to EX(H4S0)-10, REMOVAL, Muf-
fler.>

e Turbo model

<Ref. to EX(H4DOTC)-13, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-14, REMOV-
AL, Muffler.>

5) Loosen the adjusting nuts on both sides.

- =
/\\ﬁm )
CS-00040

(A) Adjusting nut A
(B) Adjusting nut B

6) Turn the adjusting nut B until it lightly touches
the connector.

CS-00041

) Front side
) Select lever
) Connector
(D) Adjusting nut B
) Contact point
) Adjusting nut A

7) Set a spanner wrench to adjusting nut B so that it
does not rotate, and then tighten the adjusting nut A.
Tightening torque:

7.5 N-m (0.76 kgf-m, 5.5 ft-Ib)

CS-00042

(A) Adjusting nut A
(B) Adjusting nut B

8) After completion of fitting, make sure that the se-
lect lever operates smoothly all across the operat-
ing range.

9) Install in the reverse order of removal.
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AT Shift Lock Solenoid and “P” Range Switch

CONTROL SYSTEMS

6. AT Shift Lock Solenoid and
“P” Range Switch

A: REMOVAL

1) Disconnect the ground cable from the battery.
2) Remove the console box. <Ref. to EI-37, RE-
MOVAL, Console Box.>

3) Disconnect the connector.

4) Remove the grip.

5) Remove the indicator valve from the indicator
cover.

CS-00043

6) Remove the indicator cover.

/ ')
/\ \\|r:/\4j

7) Remove the blind.
8) Remove the cushion plate.
9) Remove the “P” range switch.

CS-00095

_—
ghF )

\

CS-00709

(A) “P” range switch

10) Remove the cover.

CS-00105

(A) Clip
(B) Cover

11) Remove the clamp and remove the shift lock
solenoid.

(A) Clamp
(B) Shift lock solenoid

B: INSTALLATION

Install in the reverse order of removal.
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AT Shift Lock Solenoid and “P” Range Switch

CONTROL SYSTEMS

C: INSPECTION

Step Check Yes No

1 CHECK SHIFT LOCK SOLENOID. Is the resistance 20 — 40 Q? |Go to step 2. Replace the shift
Measure the resistance of shift lock solenoid lock solenoid and
connector terminals. “P” range switch

Terminals assembly.
No. 4 — No. 5:

2 CHECK SHIFT LOCK SOLENOID. Does the shift lock solenoid Go to step 3. Replace the shift
Connect the battery to shift lock solenoid con- |operate normally? lock solenoid and
nector terminal, and then operate the solenoid. “P” range switch

Terminals assembly.
No. 4 (+) — No. 5 (-):

3 CHECK “P” RANGE SWITCH. Is the resistance less than 1 Q?|Go to step 4. Replace the “P”
1) Move the select lever to “P” range. range switch.

2) Measure the resistance between “P” range
switch connector terminals.

4 CHECK “P” RANGE SWITCH. Is the resistance 1 MQ or Normal operation |Replace the “P”
1) Set the select lever to other than “P” range. |more? range switch.

2) Measure the resistance between “P” range
switch connector terminals.
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Body Integrated Unit
CONTROL SYSTEMS

7. Body Integrated Unit
A: REMOVAL

1) Disconnect the ground cable from the battery.
2) Remove the lower cover.
3) Remove the knee bolster.

CS-00097

4) Disconnect the connector from body integrated
unit.
5) Remove the body integrated unit.

[0 /ﬁ@

B: INSTALLATION

Install in the reverse order of removal.
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MT Gear Shift Lever

CONTROL SYSTEMS

8. MT Gear Shift Lever
A: REMOVAL

1) Set the vehicle on a lift.

2) Remove the gear shift knob.

3) Disconnect the ground cable from the battery.
4) Remove the console box. <Ref. to EI-37, RE-
MOVAL, Console Box.>

5) Remove the clamp.

CS-00099
6) Remove the bushing and insulator assembly.

[0100

7) Remove the plate assembly from the vehicle
body.

8) Lift up the vehicle.

9) Remove the rear exhaust pipe and muffler.

¢ Non-turbo model

<Ref. to EX(H4S0)-8, REMOVAL, Rear Exhaust
Pipe.> <Ref. to EX(H4S0)-10, REMOVAL, Muf-
fler.>

¢ Turbo model

<Ref. to EX(H4DOTC)-13, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-14, REMOV-
AL, Muffler.>

10) Remove the stay from transmission bracket.

CS-00050

(A) Stay
(B) Transmission bracket

11) Remove the rod from joint.

CS-00051

(A) Stay
(B) Rod

12) Remove the cushion rubber from vehicle body.

CS-00052

(A) Stay
(B) Cushion rubber
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MT Gear Shift Lever

CONTROL SYSTEMS

13) Remove the spring pin, and then extract the B: INSTALLATION

joint.

CS-00053

(A) Joint
(B) Spring pin

14) Lower the vehicle.
15) Remove the lever COMPL.

CS-00054

1) Install the joint to the transmission and secure
with spring pin.

2) Insert the lever COMPL from room side.

NOTE:

After inserting the rod and stay, temporarily put
them onto transmission mount.

CS-00054

3) Lift up the vehicle.
4) Install the joint to the shifter arm.
5) Insert the spring pin.

CS-00053

(A) Joint
(B) Spring pin
6) Mount the cushion rubber on the body.
Tightening torque:
18 N-m (1.8 kgf-m, 13.3 ft-Ib)

N\

/-

CS-00052

(A) Stay
(B) Cushion rubber
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MT Gear Shift Lever

CONTROL SYSTEMS

7) Connect the rod to the joint.

Tightening torque:
12 N-m (1.2 kgf-m, 8.9 fi-Ib)

CS-00051

(A) Stay
(B) Rod
8) Connect the stay to the transmission bracket.

Tightening torque:
18 N-m (1.8 kgf-m, 13.0 ft-Ib)

CS-00050

(A) Stay
(B) Transmission bracket

9) Install the rear exhaust pipe and muffler.

* Non-turbo model

<Ref. to EX(H4S0)-8, INSTALLATION, Rear Ex-
haust Pipe.> <Ref. to EX(H4S0O)-10, INSTALLA-
TION, Muffler.>

e Turbo model

<Ref. to EX(H4DOTC)-13, INSTALLATION, Rear
Exhaust Pipe.> <Ref. to EX(H4DOTC)-14, IN-
STALLATION, Muffler.>

10) Lower the vehicle.

11) Install the plate assembly to the vehicle body.

Tightening torque:
7.5 N-m (0.76 kgf-m, 5.5 ft-Ib)

s

12) Install the boot and insulator assembly to vehi-
cle in the proper direction.

— ] =/
ﬁ |

13) Install the clamp.

14) Install the console box. <Ref. to EI-37, INSTAL-
LATION, Console Box.>
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MT Gear Shift Lever
CONTROL SYSTEMS

C: DISASSEMBLY 5) Separate the gear shift lever and the stay.
1) Remove the lock wires.

CS-00319

CS-00316 6) Remove the boot, bushing and snap ring from
gear shift lever.

060§ 0=

(A) Lock wire

2) Remove the rod from lever.

CS-00320
(A) O-ring
CS-00317 (B) Bushing
C) Snaprin
(A) Rod © prng
(B) Lever 7) Remove the spring pin, and then remove the
(C) Stay bushing and snap ring.
3) Separate the rod and inner boot.
4) Remove the snap ring from the stay.
CS-00060
(A) Spring pin
CS-00318 (B) Bushing
(A) Snap ring 8) Remove the boss from the joint.
CS-00322
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MT Gear Shift Lever

CONTROL SYSTEMS

D: ASSEMBLY

NOTE:

* Clean all the parts before assembly.

* Apply NIGTIGHT LYW NO. 2 grease or the
equivalent to each part.

1) Mount the bushing and cushion rubber to the

stay.

CS-00061

(A) Bushing
(B) Cushion rubber

2) Install the bushing and spacer to boss.

9 (A)
: S =
g
S S
(A) CS-00238
(A) Bushing
(B) Spacer

3) Using new self-locking nuts, install the boss to
the joint.

Tightening torque:
12 N-m (1.2 kgf-m, 8.9 ft-Ib)

CS-00322
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MT Gear Shift Lever

CONTROL SYSTEMS

4) Install the snap ring to gear shift lever and install
the bushing.

NOTE:
Apply grease to the bushing.

CS-00060

5) Apply grease to the bushing and O-ring, and
then install to gear shift lever.

00§ o=

CS-00320

(A) O-ring
(B) Bushing
(C) Snapring

6) Apply sufficient grease into boss, and then install
the gear shift lever to the stay.

CS-00319

7) Install the washer and snap ring.

CS-00318

(A) Snapring
8) Insert the gear shift lever and rod into boot hole.
9) Install the rod.

Tightening torque:
12 N-m (1.2 kgf-m, 8.9 ft-Ib)

CS-00317

(A) Rod
(B) Lever
(C) Stay
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MT Gear Shift Lever
CONTROL SYSTEMS

10) Install a new lock wire. E: INSPECTION

1) Check the parts (bushing, cushion rubber, spac-
er, boot, stay and rod, etc.) for deformation, dam-
age and wear. If necessary, repair or replace faulty
parts. Compare the removed parts with new parts
to judge if there are damages or not.

CS-00316

NOTE:

* Install the lock wire to the stay groove.

* Bend the extra wire to the same direction of lock
wire winding.

(A) (A)
SR BN
L iffH I[
) (B)

g

=

(©) CS-00323

(A) Bushing

(B) Cushion rubber
(C) Spacer

(D) Boot

(E) Stay

(F) Rod

2) Check the swing torque of rod linked with the
gear shift lever.
If the torque exceeds the specifications, replace the

€S-00240 bushing or retighten nuts.
(A) Inner boot Swing torque:
(B) Lock wire 3.7 N (0.38 kgf, 0.84 Ib) or less

(C) Stay

CS-00116

(A) Pivot
(B) Swing torque

CS-37



General Diagnostic Table

CONTROL SYSTEMS

9. General Diagnostic Table

A: INSPECTION

Symptoms

Problem parts

Shift lock does not function.

Stop light switch
Shift lock solenoid
Body integrated unit

Shift lock cannot be released.

Stop light switch
Shift lock solenoid
Body integrated unit
Inhibitor switch

Key interlock does not function.

Key warning switch
“P” range switch
Key lock solenoid
Body integrated unit

Key interlock cannot be released.

Key warning switch
“P” range switch
Key lock solenoid
Body integrated unit

Starter does not run.

Inhibitor switch

¢ Select cable

Starter circuit

Back-up light does not illuminate.

Inhibitor switch
Select cable
Back-up light circuit

Gear can be shifted from “N” to “R” during driving.

Shift lock solenoid
TCM

CS-38




MANUAL TRANSMISSION AND DIFFERENTIAL

General Description

1. General Description
A: SPECIFICATION
1. MANUAL TRANSMISSION AND DIFFERENTIAL

Model Non-turbo Turbo
Type 5-forward speeds with synchromesh and 1-reverse
1st 3.454
2nd 2.062 1.947
- ) 3rd 1.448 1.366
Transmission gear ratio
4th 1.088 0.972
5th 0.780 0.738
Rev. 3.333
Type of gear Hypoid
Front reduction gear Final yp g ypol
Gear ratio 4111 4.444
T f Helical
Transfer ype o gear elica
. Gear ratio 1.000
Rear reduction gear -
Final Type of gear Hypoid
Gear ratio 4111 | 4.444

Front differential

Type and number of gear

Straight bevel gear (Bevel pinion: 2, Bevel gear: 2)

Center differential

Type and number of gear

Straight bevel gear (Bevel pinion: 2, bevel gear: 2 and viscous coupling)

Transmission gear oil

GL-5

Transmission gear oil capacity

3.5 0 (8.7US qt, 3.1 Imp qt)

2. TRANSMISSION GEAR OIL

Recommended oil:

GL-5 (75W-90) or equivalent

3. TRANSMISSION CASE ASSEMBLY

Drive pinion shim adjustment

Hypoid gear backlash:
0.13 — 0.18 mm (0.0051 — 0.0071 in)

Drive pinion shim
Part No. Thlckn.ess Part No. Thlckn.ess
mm (in) mm (in)
0.150 0.250
32295AA031 (0.0059) 32295AA071 (0.0098)
0.175 0.275
32295AA041 (0.0069) 32295AA081 (0.0108)
0.200 0.300
32295AA051 (0.0079) 32295AA091 (0.0118)
0.225 0.500
32295AA061 (0.0089) 32295AA101 (0.0197)
Selection of main shaft rear plate
Main shaft rear plate
Dimension “A” mm (in) Part No. Mark
4.00—4.13
(0.1575 — 0.1626) 32294AA041
3.87 —4.00
(0.1524 — 0.1575) 32294AA051

5MT-2




General Description

MANUAL TRANSMISSION AND DIFFERENTIAL

4. DRIVE PINION ASSEMBLY
Preload adjustment of thrust bearing

Starting torque:
0.3— 0.8 N-m (0.03 — 0.08 kgf-m, 0.2 — 0.6 ft-Ib)

Adjusting washer No. 1

Part No. Thickness mm (in)
803025051 3.925 (0.1545)
803025052 3.950 (0.1555)
803025053 3.975 (0.1565)
803025054 4.000 (0.1575)
803025055 4.025 (0.1585)
803025056 4.050 (0.1594)
803025057 4.075 (0.1604)

Adjusting washer No. 2

Part No. Thickness mm (in)
803025059 3.850 (0.1516)
803025054 4.000 (0.1575)
803025058 4.150 (0.1634)

5. REVERSE IDLER GEAR
Adjustment of reverse idler gear position
Reverse idler gear to transmission case (LH)

wall clearance:
6.0 — 7.5mm (0.236 — 0.295 in)

Reverse shifter lever
Part No. Mark Remarks
32820AA070 7 Further from case wall
32820AA080 8 Standard
32820AA090 9 Closer to the case wall

After installing a suitable reverse shifter lever, ad-
just the clearance using washers.

Reverse idler gear to transmission case wall
clearance
0—0.5mm (0 — 0.020 in)

6. SHIFTER FORK AND ROD

Select a suitable shifter fork so that both the cou-
pling sleeve and reverse driven gear are positioned
in the center of their synchromesh mechanisms.

Rod end clearance
A: 3rd — 4th — 5th
0.5— 1.3 mm (0.020 — 0.051 in)
B: 1st — 2nd — 3rd — 4th
0.4 — 1.4 mm (0.016 — 0.055 in)

1st-2nd shifter fork

Part No. Mark Remarks

Approaches 1st gear by

32804AA060 ! 0.2 mm (0.008 in).

32804AA070 No mark Standard

Approaches 2nd gear by

32804AA080 3 0.2 mm (0.008 in)

3rd-4th shifter fork

Part No. Mark Remarks

Approaches 4th gear by

32810AA06 1 0.2 mm (0.008 in).

32810AA071 No mark Standard

Approaches 3rd gear by

32810AA101 3 0.2 mm (0.008 in)

5th shifter fork (non-turbo) / Indentifying paint (pink)

Part No. Mark Remarks

Approaches 5th gear by

32812AA201 / 0.2 mm (0.008 in).

32812AA211 No mark Standard

Moves away from 5th gear

32812AA221 9 by 0.2 mm (0.008 in).

5th shifter fork (turbo) / Indentifying paint (blue)

Part No. Mark Remarks

Approaches 5th gear by

32812AA231 7 0.2 mm (0.008 in).

32812AA241 No mark Standard

Washer (20.5 x 26 x 1)

Part No. Thlckn.ess Part No. Th|ckn.ess
mm (in) mm (in)

803020151 | 0.4 (0.016) | 803020154 | 1.9 (0.075)
803020152 | 1.1 (0.043) | 803020155 | 2.3 (0.091)
803020153 | 1.5(0.059) — —

30812AA251 9 Moves away from 5th gear

by 0.2 mm (0.008 in).
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7. TRANSFER CASE

Neutral position adjustment

8. EXTENSION ASSEMBLY
Tapered roller bearing preload (amount of

Adjusting shim standard protrusion):
Part No. Thickness mm (in) 0.15 — 0.20 mm (0.006 — 0.008 in)
32190AA000 0.15 (0.0059) NOTE:
32190AA010 0.30 (0.0118) Make sure to set between the preload range.

Thrust washer (50 x 61 x t)

Reverse accent shaft Part No. Thickness mm (in)

Part No. Mark Remarks 803050060 0.50 (0.0197)
30188AA130 s Neutral position is closer 803050061 0.55 (0.0217)
o 1st. 803050062 0.60 (0.0236)
32188AA140 T Standard _ 803050063 0.65 (0.0256)
32188AA150 U Neutral position is closer 803050064 0.70 (0.0276)

to reverse gear.
803050065 0.75 (0.0295)
Reverse check plate adjustment 803050066 0.80 (0.0315)
803050067 0.85 (0.0335)

Reverse check plate
Angle 803050068 0.90 (0.0354)
Part No. Mark 0 Remarks 803050069 0.95 (0.0374)
o | Arm stops closer to 5th 803050070 1.00 (0.0394)
32189AA001 | 0 | 28 | 803050071 1.05 (0.0413)
32189AA011 1 31° Arm stops closer to 5th 803050072 1.10 (0.0433)
gear. 803050073 1.15 (0.0453)
33189AA021 2 34° | Arm stops in the center. 803050074 1.20 (0.0472)
32189AA031 | 3 | 370 |Arm stops closerto 803050075 1.25 (0.0492)
reverse gear. 803050076 1.30 (0.0512)
32189AA041 | 4 400 | Arm stops closer to 803050077 1.35 (0.0531)
reverse gear.

803050078 1.40 (0.0551)
803050079 1.45 (0.0571)

Thrust washer to center differential side
clearance:
0.15 — 0.35 mm (0.0059 — 0.0138 in)

Thrust washer

Part No. Thickness mm (in)
803036050 0.9 (0.035)
803036054 1.0 (0.039)
803036051 1.1 (0.043)
803036055 1.2 (0.047)
803036052 1.3 (0.051)
803036056 1.4 (0.055)
803036053 1.5 (0.059)
803036057 1.6 (0.063)
803036058 1.7 (0.067)
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General Description

MANUAL TRANSMISSION AND DIFFERENTIAL

9. FRONT DIFFERENTIAL

Bevel gear to pinion backlash:
0.13 — 0.18 mm (0.0051 — 0.0071 in)

Washer (38.1 x 50 x t)

Part No. Thlckn.ess Part No. Thlckn.ess
mm (in) mm (in)
0.925 — 1.025 —
0.950 1.050
803038021 (0.0364 — 803038023 (0.0404 —
0.0374) 0.0413)
0.975 —
1.000
803038022 (0.0384 — — —
0.0394)

10.TRANSFER DRIVE GEAR

Snap ring (Outer-30) to ball bearing clearance:
0.01 — 0.15 mm (0.0004 — 0.0059 in)

Snap ring (Outer-30)

Part No. Thickness mm (in)
805030041 1.53 (0.0602)
805030042 1.65 (0.0650)
805030043 1.77 (0.0697)
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General Description
MANUAL TRANSMISSION AND DIFFERENTIAL

B: COMPONENT
1. TRANSMISSION CASE

MT-01395
(1)  Transmission case ASSY (7) Speedometer shaft (13) Oil level gauge (Turbo model)
(2) Gasket (8) Snap ring (Outer)
(8) Drain plug (9) Oil seal Tightening torque:N-m (kgf-m, ft-Ib)
(4) Snap ring (Outer) (10) Clamp T: 44 (4.5, 32.5) (Aluminum gasket)
(5) Speedometer driven gear (11)  Pitching stopper bracket 70 (7.1, 51.6) (Copper gasket)
(6) Washer (12) Qil level gauge (Non-turbo model)
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MANUAL TRANSMISSION AND DIFFERENTIAL

TRANSMISSION CASE TIGHTENING TORQUE

Bolt No. Borlrt]rsr.]ize Tightening torque: N-m (kgf-m, ft-Ib)
(16)
9 (5) U\f \ﬁ ) (5)— (15) 8 25 (2.5,18.4)
(13) Lo sl %Q/(ﬁ)
Qf(3)
15) & (1) —(4)
(1974 3 RS (16). (17) 10 39 (4.0, 28.9)
e ==4C
(14) ‘\—’r\
(10) (6) (8) (12)
MT-00003
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MANUAL TRANSMISSION AND DIFFERENTIAL

2. DRIVE PINION ASSEMBLY

MT-01409
(1)  Drive pinion shaft (15) 1st-2nd synchronizer hub (29) Washer
(2) Roller bearing (16) Insert key (30) Thrust bearing
(8) Washer (17) Reverse driven gear (31) Differential bevel gear sleeve
(4) Thrust bearing (18) Outer baulk ring (32) Washer
(5) Needle bearing (19) Synchro cone (83) Lock washer
(6) Driven shaft (20) Inner baulk ring (34) Lock nut
(7) Key (21) 2nd driven gear (85) Inner baulk ring
(8) Woodruff key (22) 2nd driven gear bushing (36) Synchro cone
(9) Drive pinion collar (23) 3rd-4th driven gear (37) Outer baulk ring
(10) Needle bearing (24) Driven pinion shim
(11)  Snap ring (Outer) (25) Roller bearing Tightening torque:N-m (kgf-m, ft-Ib)
(Non-turbo model) (26) 5th driven gear T1: 30(3.1,22.1)
(12) Washer (Non-turbo model) (27) Lock washer T2: 120 (12.2, 88.5)
(13) Sub-gear (Non-turbo model) (28) Lock nut T3: 260 (26.5, 191.8)

(14) 1stdriven gear
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3. MAIN SHAFT ASSEMBLY (SINGLE-RANGE)

(34)
MT-01572

(1) Oil seal (15) Needle bearing (25) 5th baulk ring
(2) Needle bearing (16)  4th gear thrust washer (26) Baulk lever
(8) Transmission main shaft (17) Ball bearing (Non-turbo model) (27) 5th hub & sleeve No. 2
(4) Needle bearing (18) Taper roller bearing (28) Lock washer
(5) 3rd drive gear (Turbo model) (29) Lock nut
(6) Inner baulk ring (19) 5th needle bearing race (30) Straight pin
(7)  3rd synchro cone (Turbo model) (31) Reverse idler gear shaft
(8) Outer baulk ring (20) 5th gear thrust washer (32) Washer
(9)  3rd-4th coupling sleeve (Non-turbo model) (33) Reverse idler gear
(10) 3rd-4th synchronizer hub (21) 5th needle bearing race (34) Washer
(11)  3rd-4th shifting insert key (Non-turbo model)
(12) 4th baulk ring (22) Needle bearing Tightening torque:N-m (kgf-m, ft-Ib)
(13) 4th drive gear (23) Main shaft rear plate T: 120 (12.2, 88.5)
(14) 4th needle bearing race (24) 5th drive gear
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MANUAL TRANSMISSION AND DIFFERENTIAL

4. SHIFTER FORK AND SHIFTER ROD

MT-00007
(1)  Shifter arm (8) Ball (15) Spring
(2) 5th shifter fork (9) 3rd-4th fork rod (16) Snap ring (Outer)
(8) Straight pin (10) Interlock plunger (17) Reverse fork rod arm
(4) Reverse fork rod (11) 1st-2nd fork rod (18) Reverse shifter lever
(5) Checking ball plug (12) 3rd-4th shifter fork
(6) Gasket (13) 1st-2nd shifter fork Tightening torque:N-m (kgf-m, ft-Ib)
(7)  Checking ball spring (14) Ball T: 20(2.0, 14.8)
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MANUAL TRANSMISSION AND DIFFERENTIAL

5. TRANSFER CASE AND EXTENSION

MT-01562
(1)  Oil guide (16) Return spring (31) Transfer drive gear
(2) Gasket (17) O-ring (32) Ball bearing
(8) Transfer case (18) Adjusting select shim (833) Extension case
(4) Ball (19) Reverse check sleeve (34) Oil seal
(5) Reverse accent spring (20) Gasket (85) Dust cover
(6) Gasket (21) Neutral position switch (86) Shift bracket
(7) Plug (22) Gasket (37) Snapring
(8) Oil seal (23) Back-up light switch
(9) Snap ring (Inner) (24) Roller bearing Tightening torque:N-m (kgf-m, fi-Ib)
(10) Reverse check plate (25) Transfer driven gear T1: 6.4(0.65,4.7)
(11) Reverse check spring (26) Roller bearing T2: 9.75(1.0,7.2)
(12) Reverse return spring (27) Adjusting washer T3: 24.5(2.5, 18.1)
(13) Reverse check cam (28) Ball bearing T4: 26 (2.7, 19.2)
(14) Reverse accent shaft (29) Center differential T5: 32.3(3.3, 23.8)
(15) Return spring cap (30) Adjusting washer T6: 40 (4.1, 29.5)
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MANUAL TRANSMISSION AND DIFFERENTIAL

6. FRONT DIFFERENTIAL

MT-01365
(1)  Drive pinion shaft (7) Differential bevel pinion (13) Retainer lock plate
(2) Hypoid driven gear (8) Roller bearing
(8) Pinion shaft (9) Differential case Tightening torque:N-m (kgf-m, fi-Ib)
(4) Straight pin (10) Oil seal T1: 25(2.5, 18.4)
(5) Washer (11) Differential side retainer T2: 62 (6.3, 45.6)
(6) Differential bevel gear (12) O-ring
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MANUAL TRANSMISSION AND DIFFERENTIAL

7. TRANSMISSION MOUNTING

O 0
MT-00448

(1) Pitching stopper (7)  Upper cushion rubber Tightening torque:N-m (kgf-m, fi-1b)
(2) Spacer (8) Center crossmember T1: 35(3.6, 25.8)

(8) Lower cushion rubber (9) Rear plate T2: 50 (5.1, 36.9)

(4) Front plate (10)  Front crossmember T3: 58 (5.9, 42.8)

(5) Transmission cushion rubber T4: 70(7.1, 51.6)

(6) Rear crossmember T5: 140 (14.3, 103.3)
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MANUAL TRANSMISSION AND DIFFERENTIAL

C: CAUTION

* Wear appropriate work clothing, including a cap,
protective goggles and protective shoes when per-
forming any work.

* Remove contamination including dirt and corro-
sion before removal, installation or disassembly.

* Keep the disassembled parts in order and pro-
tect them from dust and dirt.

* Before removal, installation or disassembly, be
sure to clarify the problem. Avoid unnecessary re-
moval, installation, disassembly and replacement.
* When disassembling the case and other light al-
loy parts, use a plastic hammer to force it apart. Do
not pry apart with screwdrivers or other tools.

* Vehicle components are extremely hot after driv-
ing. Be wary of receiving burns from heated parts.
* Use SUBARU genuine gear oil, grease or the
equivalent. Do not mix gear oil, grease, etc. with
those of different grades or from other manufactur-
ers.

* Be sure to tighten fasteners including bolts and
nuts to the specified torque.

* Place shop jacks or rigid racks at the specified
points.

* Apply gear oil onto sliding or revolving surfaces
before installation.

* Replace deformed or damaged snap rings with
new parts.

» Before installing O-rings or oil seals, apply suffi-
cient amount of gear oil to avoid damage and defor-
mation.

* Be careful not to incorrectly install or fail to install
O-rings, snap rings and other such parts.

» Before securing a part on a vise, place cushion-
ing material such as wood blocks, aluminum plate,
or shop cloth between the part and the vise.

* Avoid damaging the mating surface of the case.
» Before applying liquid gasket, completely re-
move the liquid gasket.

5MT-14
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MANUAL TRANSMISSION AND DIFFERENTIAL

D: PREPARATION TOOL

1. SPECIAL TOOL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
399411700 ACCENT BALL Used for installing reverse shifter rail arm.
INSTALLER
ST-399411700
899524100 PULLER SET Used for removing and installing the roller bear-
ing (Differential).
(1) Puller
(2) Cap
399780104 WEIGHT Used for measuring preload on the roller bear-
ing.
ST-399780104
498077000 REMOVER Used for removing the roller bearing of the drive
pinion shaft.
ST-498077000
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MANUAL TRANSMISSION AND DIFFERENTIAL

General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498077300 CENTER DIFFER- | Used for removing the center differential cover
ENTIAL BEARING | ball bearing.
REMOVER
ST-498077300
498147000 DEPTH GAUGE Used for adjusting the main shaft axial end play.
ST-498147000
498247001 MAGNET BASE ¢ Used for measuring backlash between the
side gear and pinion, and the hypoid gear.
¢ Used together with DIAL GAUGE
(498247100).
N ST-498247001
498247100 DIAL GAUGE ¢ Used for measuring backlash between the
side gear and pinion, and the hypoid gear.
* Used together with MAGNET BASE
(498247001).
498427400 STOPPER Used for securing the drive pinion shaft assem-

ST-498247400

bly and the driven gear assembly when removing
the drive pinion shaft assembly lock nut.

5MT-16




General Description
MANUAL TRANSMISSION AND DIFFERENTIAL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498787100 MAIN SHAFT Used for removing and installing the lock nut of
STOPPER the transmission main shaft.
Q
O
ST-498787100
498937000 TRANSMISSION Used for removing and installing the lock nut of
HOLDER the transmission main shaft.
ST-498937000
499277100 BUSHING 1-2 ¢ Used for installing the 1st driven gear thrust
INSTALLER plate and the 1st-2nd driven gear bushing.
* Used for installing the roller bearing outer race
to the differential case.
ST-499277100
499277200 INSTALLER Used for press-fitting the 2nd driven gear, roller
bearings and the 5th driven gear onto the driven
shaft.
ST-499277200
499757002 INSTALLER » Used for installing the snap ring (OUT 25), and

ST-499757002

ball bearing (25 x 26 x 17).
¢ Used for installing the bearing cone of the
transfer driven gear (extension core side).
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MANUAL TRANSMISSION AND DIFFERENTIAL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
18630AA010 WRENCH COMPL | » Used for removing and installing the differen-
RETAINER tial side retainer.
* WRENCH ASSEMBLY (499787000) can also
be used.
499827000 PRESS Used for installing the speedometer oil seal

when attaching the speedometer cable to the
transmission.

ST-499827000
499857000 5TH DRIVEN GEAR | Used for removing the 5th driven gear.
REMOVER
ST-499857000
499877000 RACE 4-5 * Used for installing the 4th needle bearing race
INSTALLER and ball bearing onto the transmission main
shaft.

* Used together with REMOVER (899714110).

ST-499877000
499917500 DRIVE PINION Used for adjusting the drive pinion shim.
GAUGE ASSY
/
C =
ST-499917500
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General Description
MANUAL TRANSMISSION AND DIFFERENTIAL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499927100 HANDLE Used for fitting the transmission main shaft.
Q ST-499927100
499937100 TRANSMISSION Used for disassembling and assembling the
STAND transmission.
ST-499937100
499987003 SOCKET WRENCH | Used for removing and installing the driven pin-
(35) ion lock nut and main shaft lock nut.
ST-499987003
499987300 SOCKET WRENCH | Used for removing and installing the driven gear
(50) assembly lock nut.
ST-499987300
899714110 REMOVER Used for fixing the transmission main shaft, drive
pinion, rear drive shaft.
ST-899714110
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General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
899864100 REMOVER Used for removing transmission main shaft and
drive pinion parts.
ST-899864100
899884100 HOLDER Used for tightening the lock nut on the sleeve.
ST-899884100
899904100 REMOVER Used for removing and installing the straight pin.
ST-899904100
899988608 SOCKET WRENCH | Used for removing and installing the drive pinion
(27) lock nut.
ST-899988608
398497701 ADAPTER * Used for installing roller bearing onto the differ-
ential case.
* Used together with INSTALLER (499277100).
ST-398497701
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MANUAL TRANSMISSION AND DIFFERENTIAL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499587000 INSTALLER Used for installing the driven gears to the driven
shaft.
ST-499587000
899824100 PRESS Used for installing the speedometer shaft oil
seal.
ST-899824100
499987100 SOCKET WRENCH | Used for removing and installing the drive pinion
(35) lock nut.
ST-499987100
899984103 SOCKET WRENCH | Used for removing and installing the drive pinion
(35) lock nut.
ST-899984103
498057300 INSTALLER Used for installing the extension oil seal.

ST-498057300
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General Description

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498255400 PLATE Used for measuring backlash.
ST-498255400
41099AA010 ENGINE SUPPORT | Used for supporting the engine.
BRACKET
.
! “Z
b
ST41099AA010
41099AA020 ENGINE SUPPORT | Used for supporting the engine.
ST41099AA020
398527700 PULLER ASSY ¢ Used for removing the extension case roller
bearing.
* Used for removing the front differential side
retainer bearing outer race.
* Used for removing the front differential side
retainer oil seal.
ST-398527700
398643600 GAUGE Used for measuring the total end play, extension
end play and drive pinion height.
ST-398643600
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General Description
MANUAL TRANSMISSION AND DIFFERENTIAL

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
398177700 INSTALLER ¢ Used for installing the bearing cone of transfer
driven gear (transfer case side).
* Used for installing the ball bearing of the trans-
‘ fer drive gear.
ST-398177700
28399SA000 FRONT DRIVE Used for removing the front drive shaft.
SHAFT REMOVER | (Common for the MT model, and the AT model)
ST28399SA000
28399SA010 FRONT DRIVE Used for protecting the oil seal from damage
SHAFT OIL SEAL when inserting the front drive shaft.
g % PROTECTOR
ST28399SA010
18675AA000 DIFFERENTIAL Used for installing the differential side retainer oil
SIDE OIL SEAL seal.
INSTALLER
ST18675AA000
398791700 STRAIGHT PIN Used for removing and installing the straight pin.
REMOVER
ST-398791700
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General Description

MANUAL TRANSMISSION AND DIFFERENTIAL

2. GENERAL TOOL

TOOL NAME

REMARKS

Circuit tester

Used for measuring resistance, voltage and current.

TORX® bit T70

Used for installing and removing the transmission gear oil drain
plug.
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Transmission Gear Oil

MANUAL TRANSMISSION AND DIFFERENTIAL

2. Transmission Gear Oil
A: INSPECTION

1) Park the vehicle on a level surface.

2) Turn the ignition switch to OFF, and wait until the
engine cools.

3) Remove the oil level gauge and wipe it clean.
4) Reinsert the level gauge all the way. Be sure that
the level gauge is correctly inserted and in the
proper direction.

5) Pull out the oil level gauge again and check the
oil level. If it is below the lower level, add oil through
the oil level gauge hole to bring the level up to the
upper level.

PM-00030

(A) OQil level gauge
(B) Upper level
(C) Lower level

B: REPLACEMENT

1) Pull out the oil level gauge.
2) Lift up the vehicle.
3) Using the TORX ® pit T70, remove the drain
plug, and drain the transmission gear oil complete-
ly.
CAUTION:
* Immediately after the engine has been run-
ning, the transmission gear oil is hot. Be careful
not to burn yourself.
* Be careful not to spill the transmission gear
oil on exhaust pipe, to prevent emitting smoke
or causing a fire. If differential gear oil is spilled
on the exhaust pipe, wipe it off completely.
4) Using the TORX® bit T70, tighten the transmis-
sion gear oil drain plug.
NOTE:
* Tighten the drain plug of the transmission gear
oil after draining the transmission gear oil.
* Use a new gasket.
Tightening torque:

44 N-m (4.5 kgf-m, 32.5 ft-Ib) (Aluminum gasket)

70 N-m (7.1 kgf-m, 51.6 ft-Ib) (Copper gasket)

J[\ A
et

MT-01548

5) Lower the vehicle.
6) Pour the gear oil into the gauge hole.

RECOMMENDED GEAR OIL
GL-5 (75W-90) or equivalent

Gear oil capacity

3.5 2 (3.7US qt, 3.1 Imp qt)
7) Measure the transmission gear oil level to check
that it is within specifications.

CAUTION:

When inserting the level gauge into the trans-
mission, align the protrusion on the top part of
the level gauge with the notch in the gauge
hole.
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Manual Transmission Assembly

MANUAL TRANSMISSION AND DIFFERENTIAL

3. Manual Transmission
Assembly

A: REMOVAL

1) Set the vehicle on a lift.

2) Open the front hood fully, and support with stay.
3) Disconnect the ground cable from the battery.
4) Drain transmission gear oil completely.

<Ref. to 5MT-25, REPLACEMENT, Transmission
Gear Oil.>

5) Remove the intake boot and air intake chamber.
(Non-turbo model) <Ref. to IN(H4SO)-6, REMOV-
AL, Air Intake Chamber.>

6) Remove the air intake chamber stay. (Non-turbo
model)

7) Remove the intercooler. (Turbo model) <Ref. to
IN(H4DOTC)-11, REMOVAL, Intercooler.>

8) Disconnect the following connectors and trans-
mission cables.

(1) Neutral position switch connector

(2) Back-up light switch connector

* Non-turbo model

@@4
i/l

MT-00104

(A) Neutral position switch connector
(B) Back-up light switch connector

e Turbo model

MT-00065

9) Remove the starter. <Ref. to SC(H4S0)-6, RE-
MOVAL, Starter.>
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Manual Transmission Assembly

MANUAL TRANSMISSION AND DIFFERENTIAL

10) Remove the operating cylinder from transmis-
sion, and suspend on a wire.

CL-00253

MT-00069

12) Set the ST.
ST 41099AA010 ENGINE SUPPORT BRACKET
ST 41099AA020 ENGINE SUPPORT

== MT-00070

13) Remove the bolts which hold upper side of
transmission to engine.

MT-01524

14) Remove the front and center exhaust pipes.
(Non-turbo model) <Ref. to EX(H4S0O)-4, REMOQOV-
AL, Front Exhaust Pipe.>

15) Remove the center exhaust pipe. (Turbo mod-
el) <Ref. to EX(H4DOTC)-8, REMOVAL, Center
Exhaust Pipe.>

16) Remove the rear exhaust pipe and muffler.

¢ Non-turbo model

<Ref. to EX(H4S0)-8, REMOVAL, Rear Exhaust
Pipe.> <Ref. to EX(H4S0)-10, REMOVAL, Muf-
fler.>

e Turbo model

<Ref. to EX(H4DOTC)-13, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-14, REMOV-
AL, Muffler.>

CAUTION:

When removing the exhaust pipes, be careful
each exhaust pipe does not drop out.

17) Remove the hanger bracket from the right side
of transmission.

MT-00074

18) Remove the propeller shaft. <Ref. to DS-13,
REMOVAL, Propeller Shaft.>
19) Remove the gear shift rod and the stay from the
transmission.
(1) Disconnect the stay from the transmission.
(2) Remove the gear shift rod from the trans-
mission.

MT-00075

(A) Stay
(B) Gear shift rod

20) Separate the stabilizer link from the transverse
link.
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Manual Transmission Assembly

MANUAL TRANSMISSION AND DIFFERENTIAL

21) Remove the bolt securing the ball joint of the
transverse link to the housing, then separate the
transvers link and the housing.

FS-00026

22) Using the ST, remove the front drive shaft from
the transmission side.

NOTE:
¢ Face letters “MT” on the handle of the ST to the
transmission side.

AT-00461

(A) Letter “MT”

* Keep an angle so that the protrusion of the ST

touches the transmission case during the opera-

tion.

ST 28399SA000 FRONT DRIVE SHAFT
REMOVER

MT-00080

23) Hold the transmission side joint (AARi) of front
drive shaft by hand and extract the housing from
the transmission by pressing it outside so as not to
stretch the boot on the AARI side.

24) Remove the bolts and nuts which hold lower
side of transmission to engine.

MT-00077

25) Place the transmission jack under the transmis-
sion.

CAUTION:
Always support the transmission case with a
transmission jack.

MT-00078

26) Remove the front crossmember and rear cross-
member from the vehicle.

A

27) Tighten the turnbuckle of the ST while lowering
the transmission jack to tilt the engine assembly to-
wards the back.

28) Remove the transmission.

NOTE:

Move the transmission jack towards the rear until
main shaft is withdrawn from the clutch cover.

29) Separate the transmission assembly from the
transmission cushion rubber.
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Manual Transmission Assembly

MANUAL TRANSMISSION AND DIFFERENTIAL

B: INSTALLATION

1) Replace the differential side retainer oil seal with

a new part. <Ref. to 5SMT-35, REPLACEMENT, Dif-

ferential Side Retainer Oil Seal.>

ST 18675AA000 DIFFERENTIAL SIDE OIL
SEAL INSTALLER

NOTE:
Be sure to replace the differential side retainer oil
seal after the removing the front drive shaft.

MT-00103

2) Install the transmission cushion rubber to the
transmission assembly.

Tightening torque:
35 N-m (3.6 kgf-m, 25.8 ft-Ib)
3) Install the transmission onto the engine.
(1) Gradually raise the transmission with the
transmission jack.
(2) Engage at the spline section.

NOTE:

Be careful not to hit the main shaft against the
clutch cover.

4) Loosen the turnbuckle of the ST while raising the
transmission jack to return the engine to its original
position.

5) Install the front crossmember and rear cross-
member.

Tightening torque:
T1: 70 N-m (7.1 kgf-m, 51.6 ft-Ib)
T2: 140 N-m (14.3 kgf-m, 103.3 ft-Ib)

MT-00081

6) Take out the transmission jack.
7) Tighten the nuts and bolts which holds the lower
side of the transmission to the engine.

Tightening torque:
50 N-m (5.1 kgf-m, 36.9 ft-Ib)

MT-00077

8) Connect the engine and transmission.
(1) Install the starter.
<Ref. to SC(H4S0)-6, INSTALLATION, Start-
er.>
(2) Tighten the bolts which holds the upper side
of the transmission to the engine.

Tightening torque:
50 N-m (5.1 kgf-m, 36.9 ft-Ib)

MT-01524

9) Remove the ST.

MT-00070
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Manual Transmission Assembly

MANUAL TRANSMISSION AND DIFFERENTIAL

10) Install the pitching stopper.

Tightening torque:
T1: 50 N-m (5.1 kgf-m, 36.9 ft-Ib)
T2: 58 N-m (5.9 kgf-m, 42.8 ft-Ib)

MT-00085

11) Lift up the vehicle.

12) Install the front drive shaft into the transmis-

sion. <Ref. to DS-31, INSTALLATION, Front Drive

Shaft.>

ST 28399SA010 FRONT DRIVE SHAFT OIL
SEAL PROTECTOR

13) Insert the ball joints of the transverse link into

the housing, then tighten the installing bolts.

Tightening torque:
50 N-m (5.1 kgf-m, 36.9 ft-Ib)

MT-00086

(A) Transverse link
(B) Ball joint
14) Attach the stabilizer link to the transverse link.

Tightening torque:
45 N-m (4.6 kgf-m, 33.2 ft-Ib)

MT-00076

15) Attach the gear shift rod and stay.
(1) Attach the gear shift rod to the transmission.

Tightening torque:
12 N-m (1.2 kgf-m, 8.9 ft-Ib)

MT-00089

(A) Stay
(B) Gear shift rod

(2) Attach the stay to the transmission.

Tightening torque:

18 N-m (1.8 kgf-m, 13.3 ft-Ib)
16) Install the propeller shaft. <Ref. to DS-14, IN-
STALLATION, Propeller Shaft.>
17) Install the hanger bracket on the right side of
the transmission.

MT-00074

18) Install the rear exhaust pipe and muffler.

* Non-turbo model

<Ref. to EX(H4S0O)-8, INSTALLATION, Rear Ex-
haust Pipe.> <Ref. to EX(H4S0O)-10, INSTALLA-
TION, Muffler.>

e Turbo model

<Ref. to EX(H4DOTC)-13, INSTALLATION, Rear
Exhaust Pipe.> <Ref. to EX(H4DOTC)-14, IN-
STALLATION, Muffler.>

19) Install the front exhaust pipe and the center ex-
haust pipe. (Non-turbo model)

<Ref. to EX(H4S0)-5, INSTALLATION, Front Ex-
haust Pipe.>

20) Install the center exhaust pipe. (Turbo model)
<Ref. to EX(H4DOTC)-9, INSTALLATION, Center
Exhaust Pipe.>

21) Install the under cover.
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Manual Transmission Assembly
MANUAL TRANSMISSION AND DIFFERENTIAL

22) Install the operating cylinder.

Tightening torque:
37 N-m (3.8 kgf-m, 27.5 ft-Ib)

CL-00253

23) Connect the following connectors.
(1) Transmission ground cable

Tightening torque:

13 N-m (1.3 kgf-m, 9.4 ft-Ib)

(2) Venhicle speed sensor connector

(3) Neutral position switch connector

(4) Back-up light switch connector
24) Install the air intake chamber stay.
25) Install the intake boot and air intake chamber.
<Ref. to IN(H4S0O)-6, INSTALLATION, Air Intake
Chamber.>
26) Install the intercooler. (Turbo model) <Ref. to
IN(H4DOTC)-11, INSTALLATION, Intercooler.>
27) Pour transmission gear oil through the gauge
hole. <Ref. to 5MT-25, REPLACEMENT, Trans-
mission Gear Oil.>
28) Connect the ground cable to the battery.
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Transmission Mounting System
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4. Transmission Mounting
System

A: REMOVAL

1. PITCHING STOPPER

1) Disconnect the ground cable from the battery.
2) Remove the intake boot and air intake chamber.
(Non-turbo model) <Ref. to IN(H4SO)-6, REMOV-
AL, Air Intake Chamber.>

3) Remove the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, REMOVAL, Intercool-
er.>

4) Remove the pitching stopper.

MT-00069

2. CROSSMEMBER AND CUSHION
RUBBER

1) Disconnect the ground cable from the battery.
2) Jack-up the vehicle and support it with rigid
racks.

3) Remove the front and center exhaust pipes.
(Non-turbo model)

<Ref. to EX(H4S0)-4, REMOVAL, Front Exhaust
Pipe.>

4) Remove the center exhaust pipe. (Turbo model)
<Ref. to EX(H4DOTC)-8, REMOVAL, Center Ex-
haust Pipe.>

5) Remove the rear exhaust pipe and muffler.

¢ Non-turbo model

<Ref. to EX(H4S0)-8, REMOVAL, Rear Exhaust
Pipe.> <Ref. to EX(H4S0)-10, REMOVAL, Muf-
fler.>

e Turbo model

<Ref. to EX(H4DOTC)-13, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-14, REMOV-
AL, Muffler.>

6) Set the transmission jack under the transmission
body.

CAUTION:

Always support the transmission case with a
transmission jack.

7) Remove the front crossmember and the rear
crossmember.

»
(
-/ r'MT—OOO79

8) Remove the transmission cushion rubber.
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Transmission Mounting System
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B: INSTALLATION
1. PITCHING STOPPER
1) Install the pitching stopper.

Tightening torque:
T1: 50 N-m (5.1 kgf-m, 36.9 ft-Ib)
T2: 58 N-m (5.9 kgf-m, 42.8 ft-Ib)

MT-00085

2) Install the intake boot and air intake chamber.
(Non-turbo model)

<Ref. to IN(H4SO)-6, INSTALLATION, Air Intake
Chamber.>

3) Install the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, INSTALLATION, Inter-
cooler.>

4) Connect the ground cable to the battery.

2. CROSSMEMBER AND CUSHION
RUBBER

1) Install the transmission cushion rubber.

Tightening torque:

35 N-m (3.6 kgf-m, 25.8 ft-Ib)
2) Install the front crossmember and rear cross-
member.

Tightening torque:
T1: 70 N-m (7.1 kgf-m, 51.6 ft-Ib)
T2: 140 N-m (14.3 kgf-m, 103.3 ft-Ib)

MT-00081

3) Remove the transmission jack.

4) Install the front and center exhaust pipe. (Non-
turbo model)

<Ref. to EX(H4S0)-5, INSTALLATION, Front Ex-
haust Pipe.>

5) Install the center exhaust pipe. (Turbo model)
<Ref. to EX(H4DOTC)-9, INSTALLATION, Center
Exhaust Pipe.>

6) Install the rear exhaust pipe and muffler.

¢ Non-turbo model

<Ref. to EX(H4S0)-8, INSTALLATION, Rear Ex-
haust Pipe.> <Ref. to EX(H4S0O)-10, INSTALLA-
TION, Muffler.>

¢ Turbo model

<Ref. to EX(H4DOTC)-13, INSTALLATION, Rear
Exhaust Pipe.> <Ref. to EX(H4DOTC)-14, IN-
STALLATION, Muffler.>

C: INSPECTION

Perform the following inspection procedures, and
repair or replace faulty parts.

1. PITCHING STOPPER

Make sure that the pitching stopper is not bent or
damaged. Check that the rubber is not stiff,
cracked or otherwise damaged.

2. CROSSMEMBER AND CUSHION
RUBBER
Make sure that the crossmember is not bent or

damaged. Check that the cushion rubber is not stiff,
cracked, or otherwise damaged.

5MT-33



Oil Seal
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5. Oil Seal
A: INSPECTION

Check the oil seals for leaks. If there is leakage, re-
place the oil seal with the new part and check the
propeller shaft.

B: REPLACEMENT

1) Clean the transmission exterior.

2) Using the TORX® bit T70, remove the drain plug,
and drain the transmission gear oil completely.
3) Using the TORX® bit T70, tighten the transmis-
sion gear oil drain plug.

NOTE:
Use a new gasket.

Tightening torque:
44 N-m (4.5 kgf-m, 32.5 ft-Ib) (Aluminum gasket)
70 N-m (7.1 kgf-m, 51.6 ft-Ib) (Copper gasket)

Nf%ﬁ s

| W
MT-01548

4) Remove the rear exhaust pipe and muffler.

¢ Non-turbo model

<Ref. to EX(H4S0)-8, REMOVAL, Rear Exhaust
Pipe.> <Ref. to EX(H4S0)-10, REMOVAL, Muf-
fler.>

e Turbo model

<Ref. to EX(H4DOTC)-13, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-14, REMOV-
AL, Muffler.>

5) Remove the propeller shaft. <Ref. to DS-13, RE-
MOVAL, Propeller Shaft.>

6) Using the ST, remove the oil seal.

ST 398527700 PULLER ASSY

MT-00098

(A) Oil seal

7) Using the ST, install the oil seal.
ST 498057300  INSTALLER

MT-00099

8) Install the propeller shaft. <Ref. to DS-14, IN-
STALLATION, Propeller Shaft.>

9) Install the rear exhaust pipe and muffler.

* Non-turbo model

<Ref. to EX(H4S0)-8, INSTALLATION, Rear Ex-
haust Pipe.> <Ref. to EX(H4S0O)-10, INSTALLA-
TION, Muffler.>

e Turbo model

<Ref. to EX(H4DOTC)-13, INSTALLATION, Rear
Exhaust Pipe.> <Ref. to EX(H4DOTC)-14, IN-
STALLATION, Muffler.>

10) Pour in gear oil and check the oil level. <Ref. to
5MT-25, REPLACEMENT, Transmission Gear
Oil.>
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6. Differential Side Retainer Oil
Seal

A: INSPECTION

Check for oil leakage from the differential side re-
tainer oil seal part. If there is oil leakage, replace
the oil seal and check the drive shaft.

B: REPLACEMENT

1) Lift up the vehicle.

2) Remove the differential gear oil drain plug using
TORX® bit T70, and drain the differential gear oil
completely.

N 515

MT-01548

3) Replace the gasket with a new part and tlghten
the differential gear oil drain plug using the TORX®
bit T70.

Tightening torque:
44 N-m (4.5 kgf-m, 32.5 ft-Ib) (Aluminum gasket)
70 N-m (7 1 kgf-m, 51.6 ft-Ib) (Copper gasket)

\\\ /\L\

| W
MT-01548

4) Remove the front and center exhaust pipes.
(Non-turbo model) <Ref. to EX(H4S0O)-4, REMOV-
AL, Front Exhaust Pipe.>

5) Separate the front drive shaft from the transmis-
sion. <Ref. to DS-30, REMOVAL, Front Drive
Shaft.>

0)

6) Remove the differential side retainer oil seal us-
ing ST.
ST 398527700

NOTE:

¢ Be sure to replace the differential side retainer oil

seal after the procedure of removing front drive

shaft from transmission.

* When removing the part by using a flat tip screw-

driver, be careful not to scratch the differential side

retainer.

7) Using the ST, install the differential side retainer

oil seal by lightly tapping with a plastic hammer.

ST 18675AA000 DIFFERENTIAL SIDE OIL
SEAL INSTALLER

PULLER ASSY

NOTE:
Apply oil to the oil seal lips.

ST

DL

MT-00103

8) Install the front drive shaft. <Ref. to DS-31, IN-
STALLATION, Front Drive Shaft.>

9) Install the front and center exhaust pipe. (Non-
turbo model) <Ref. to EX(H4SO)-5, INSTALLA-
TION, Front Exhaust Pipe.>

10) Lower the vehicle.

11) Pour gear oil through the gauge hole. <Ref. to
5MT-25, REPLACEMENT, Transmission Gear
Oil.>
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7. Switches and Harness 6) Remove the back-up light switch and neutral po-
sition switch with the harness.
A: REMOVAL

1. BACK-UP LIGHT SWITCH AND
NEUTRAL POSITION SWITCH

1) Disconnect the ground cable from the battery.
2) Remove the air intake chamber. (Non-turbo
model) <Ref. to IN(H4S0)-6, REMOVAL, Air Intake
Chamber.>

3) Remove the intercooler. (Turbo model) <Ref. to
IN(H4DOTC)-11, REMOVAL, Intercooler.>

4) Disconnect the connector back-up light switch
and neutral position switch. (A) Neutral position switch
* Non-turbo model )

MT-00106

Back-up light switch

(A) Neutral position switch connector
(B) Back-up light switch connector

e Turbo model

5) Lift up the vehicle.
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Switches and Harness
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B: INSTALLATION
1. BACK-UP LIGHT SWITCH AND
NEUTRAL POSITION SWITCH
1) Install the back-up light switch and neutral posi-
tion switch with the harness.
Tightening torque:

32.3 N-m (3.3 kgf-m, 23.8 ft-Ib)

MT-00106

(A) Neutral position switch (Brown)
(B) Back-up light switch (Gray)

2) Connect the connectors of back-up light switch
and neutral position switch.

3) Install the air intake chamber. (Non-turbo model)
<Ref. to IN(H4S0O)-6, INSTALLATION, Air Intake
Chamber.>

4) Install the intercooler. (Turbo model)

<Ref. to IN(H4DOTC)-11, INSTALLATION, Inter-
cooler.>

5) Connect the ground cable to the battery.

C: INSPECTION

1. BACK-UP LIGHT SWITCH

Check the back-up light switch. <Ref. to LI-6, IN-
SPECTION, Back-up Light System.>

2. NEUTRAL POSITION SWITCH

1) Turn the ignition switch to OFF.

2) Disconnect the connector of neutral position
switch.

3) Measure the resistance between neutral posi-
tion switch terminals.

Non-turbo model:

Gear shift position | Terminal No. | Specified resistance

Neutral position Less than 1 Q

1and?2
1 MQ or more

Other positions

MT-00110

Turbo model:

Gear shift position
Neutral position

Terminal No. | Specified resistance
Less than 1 Q

1and 3

Other positions 1 MQ or more

MT-00111

4) Replace faulty parts.
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Vehicle Speed Sensor
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8. Vehicle Speed Sensor
A: REMOVAL

1) Disconnect the ground cable from the battery.
2) Lift up the vehicle.

3) Remove the front, center, rear exhaust pipes
and muffler.

* Non-turbo model

<Ref. to EX(H4S0)-4, REMOVAL, Front Exhaust
Pipe.> <Ref. to EX(H4S0)-8, REMOVAL, Rear Ex-
haust Pipe.> <Ref. to EX(H4S0O)-10, REMOVAL,
Muffler.>

e Turbo model

<Ref. to EX(H4DOTC)-6, REMOVAL, Front Ex-
haust Pipe.> <Ref. to EX(H4DOTC)-8, REMOVAL,
Center Exhaust Pipe.> <Ref. to EX(H4DOTC)-13,
REMOVAL, Rear Exhaust Pipe.> <Ref. to
EX(H4DOTC)-14, REMOVAL, Muffler.>

4) Disconnect the connector from vehicle speed
Sensor.

5) Turn and remove the vehicle speed sensor.

MT-00113

B: INSTALLATION

NOTE:

¢ Discard the old vehicle speed sensor after re-
moval, use a new sensor for the installation.

¢ Make sure that there is no foreign matter on the
sensor mounting.

* Align the tip end of the key with the key groove
on the end of speedometer shaft during installation.
1) Hand tighten the vehicle speed sensor.

2) Tighten the vehicle speed sensor using suitable
tools.

Tightening torque:

5.9 N-m (0.6 kgf-m, 4.3 ft-Ib)
3) Connect the connector to the vehicle speed sen-
sor.
4) Install the front, center and rear exhaust pipes,
and the muffler.
¢ Non-turbo model
<Ref. to EX(H4S0)-5, INSTALLATION, Front Ex-
haust Pipe.> <Ref. to EX(H4SO)-8, INSTALLA-
TION, Rear Exhaust Pipe.> <Ref. to EX(H4S0)-10,
INSTALLATION, Muffler.>
e Turbo model
<Ref. to EX(H4DOTC)-7, INSTALLATION, Front
Exhaust Pipe.> <Ref. to EX(H4DOTC)-9, INSTAL-
LATION, Center Exhaust Pipe.> <Ref. to
EX(H4DOTC)-13, INSTALLATION, Rear Exhaust
Pipe.> <Ref. to EX(H4DOTC)-14, INSTALLATION,
Muffler.>
5) Lower the vehicle.
6) Connect the ground cable to the battery.

C: INSPECTION

Inspect the vehicle speed sensor.
<Ref. to IDI-5, CHECK VEHICLE SPEED SEN-
SOR, INSPECTION, Combination Meter System.>
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9. Preparation for Overhaul
A: PROCEDURE

1) Clean oil, grease, dirt and dust from the trans-
mission.

2) Using the TORX® bit T70, remove the drain plug,
and drain the transm|SS|on gear oil completely.

3) Using the TORX® bit T70, tighten the transmis-
sion gear oil drain plug.
NOTE:
Use a new gasket.

Tightening torque:
44 N-m (4.5 kgf-m, 32.5 ft-Ib) (Aluminum gasket)
70 N-m (7.1 kgf-m, 51.6 ft-Ib) (Copper gasket)

Ngﬁ;/ sl

/\I_
H

MT-01548

4) Attach the transmission to ST.
ST 499937100 TRANSMISSION STAND

MT-00115

5) Apply oil to rotating parts before assembly.

6) All disassembled parts, if to be reused, should
be reinstalled in the original positions and direc-
tions.

7) Gaskets, lock washers and lock nuts must be re-
placed with new parts.

8) Use liquid gasket to the specified areas to pre-
vent leakage.
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10.Transfer Case and Extension
Case Assembly

A: REMOVAL

1) Remove the manual transmission assembly
from the vehicle. <Ref. to 5MT-26, REMOVAL,
Manual Transmission Assembly.>

2) Remove the back-up light switch and neutral po-
sition switch. <Ref. to 5MT-36, REMOVAL, Switch-
es and Harness.>

3) Remove the transfer case together with the ex-
tension case assembly.

MT-00116

4) Remove the shifter arm.
5) Remove the extension case assembly.

MT-00117

B: INSTALLATION

1) Install the center differential and transfer driven
gear into the transfer case.

MT-00118

2) Remove the bearing outer race from the exten-
sion case.

(8)

O

(A) Bearing outer race
(B) Extension case

3) While holding the bearing outer race horizontal-
ly, rotate the driven shaft for ten turns.

4) Measure the height “W” between transfer case
and taper roller bearing on the transfer driven gear.

MT-00120
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Transfer Case and Extension Case Assembly

MANUAL TRANSMISSION AND DIFFERENTIAL

5) Measure depth “X” on bearing insertion part of
the extension case.
NOTE:

Measure with bearing outer race and thrust washer
removed.

MT-00121

6) Calculate the thrust washer thickness “t” using
the following calculation.

t=X-W+(0.15— 0.20 mm) (0.006 — 0.008 in)
7) Select the washer with the nearest value in the
following table.

Tapered roller bearing preload (amount of
standard protrusion):
0.15 — 0.20 mm (0.006 — 0.008 in)

NOTE:
Make sure to set between the preload range.

Thrust washer (50 x 61 x t)

Part No. Thickness mm (in)
803050060 0.50 (0.0197)
803050061 0.55 (0.0217)
803050062 0.60 (0.0236)
803050063 0.65 (0.0256)
803050064 0.70 (0.0276)
803050065 0.75 (0.0295)
803050066 0.80 (0.0315)
803050067 0.85 (0.0335)
803050068 0.90 (0.0354)
803050069 0.95 (0.0374)
803050070 1.00 (0.0394)
803050071 1.05 (0.0413)
803050072 1.10 (0.0433)
803050073 1.15 (0.0453)
803050074 1.20 (0.0472)
803050075 1.25 (0.0492)
803050076 1.30 (0.0512)
803050077 1.35 (0.0531)
803050078 1.40 (0.0551)
803050079 1.45 (0.0571)

8) Fit the thrust washers on the transfer drive shaft.
9) Install the bearing outer race into the extension
case.

10) Measure the depth “S” between transfer case
and center differential.
ST 398643600 GAUGE

|
SNy S

MT-00122

11) Measure the depth “T” between extension case
and transfer drive gear.
ST 398643600 GAUGE

IR T T TR T T N |

MT-00123

NOTE:

ST thickness [15 mm (0.59 in)]

12) Calculate the thrust washer “U” using the fol-
lowing equation: U =S + T — 30 mm (1.18 in)
[Thickness of ST]

13) Select a suitable washer in the following table.

Standard clearance
0.15 — 0.35 mm (0.0059 — 0.0138 in)
Thrust washer
Part No. Thickness mm (in)
803036050 0.9 (0.035)
803036054 1.0 (0.039)
803036051 1.1 (0.043)
803036055 1.2 (0.047)
803036052 1.3 (0.051)
803036056 1.4 (0.055)
803036053 1.5 (0.059)
803036057 1.6 (0.063)
803036058 1.7 (0.067)

14) Fit the thrust washer onto the center differential.
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Transfer Case and Extension Case Assembly

MANUAL TRANSMISSION AND DIFFERENTIAL

15) Apply a proper amount of liquid gasket to the
transfer case mating surface.

Liquid gasket
THREE BOND 1215 (Part No. 004403007) or
equivalent

MT-00124

16) Install the extension assembly into the transfer
case.

Tightening torque:
40 N-m (4.1 kgf-m, 29.5 ft-Ib)

MT-00117
Attach the shifter arm to transfer case.

17

~—

MT-00126

18) Hang the shifter arm on 3rd-4th fork rod.
(A)

MT-00127

(A) Shifter arm
(B) 3rd-4th fork rod

19) Install the extension case assembly along with
the transfer case to the transmission case.
Tightening torque:

24.5 N-m (2.5 kgf-m, 18.1 ft-Ib)

MT-00116
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Transfer Case and Extension Case Assembly
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C: DISASSEMBLY

1. TRANSFER CASE

1) Remove the reverse check assembly. <Ref. to
5MT-49, REMOVAL, Reverse Check Sleeve.>
2) Remove the oil guide.

MT-01563

2. EXTENSION CASE

1) Remove the transfer drive gear assembly. <Ref.
to 5SMT-44, REMOVAL, Transfer Drive Gear.>
2) Remove the shift bracket.

MT-00130

3) Remove the oil seal from the extension case.
<Ref. to 5MT-34, REPLACEMENT, Oil Seal.>

D: ASSEMBLY

1. EXTENSION CASE

1) Install the new oil seal to the extension case us-
ing ST. <Ref. to 5MT-34, REPLACEMENT, Oil
Seal.>

2) Install the shift bracket to extension case.

Tightening torque:
24.5 N-m (2.5 kgf-m, 18.1 ft-Ib)

MT-00130

3) Install the transfer drive gear to the extension
case. <Ref. to 5MT-44, INSTALLATION, Transfer
Drive Gear.>

2. TRANSFER CASE

1) Install the oil guide to the transfer case.

Tightening torque:
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

NOTE:
Use a new installing bolt.

MT-01563

2) Install the reverse check sleeve assembly to the
transfer case. <Ref. to 5MT-49, INSTALLATION,
Reverse Check Sleeve.>
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Transfer Drive Gear
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11.Transfer Drive Gear
A: REMOVAL

1) Remove the manual transmission assembly
from the vehicle. <Ref. to 5MT-26, REMOVAL,
Manual Transmission Assembly.>

2) Remove the back-up light switch and neutral po-
sition switch. <Ref. to 5MT-36, REMOVAL, Switch-
es and Harness.>

3) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMOV-
AL, Transfer Case and Extension Case Assembly.>
4) Remove the extension case assembly.

5) Remove the transfer driven gear.

6) Remove the transfer drive gear.

MT-00133
B: INSTALLATION
1) Attach the transfer drive gear.
Tightening torque:
26 N-m (2.7 kgf-m, 19.2 ft-Ib)
MT-00133

2) Install the transfer driven gear.

3) Install the extension case assembly.

4) Install the transfer case and the extension case
assembly. <Ref. to 5MT-40, INSTALLATION,
Transfer Case and Extension Case Assembly.>

5) Install the back-up light switch and the neutral
position switch. <Ref. to 5SMT-37, INSTALLATION,
Switches and Harness.>

6) Install the manual transmission assembly to the
vehicle. <Ref. to 5SMT-29, INSTALLATION, Manual
Transmission Assembly.>

C: DISASSEMBLY

1) Remove the snap ring.

MT-00135

2) Remove the ball bearing.

MT-00136

D: ASSEMBLY

1) Set the ST against the inner race of the bearing,
and install the drive shaft.
ST 398177700  INSTALLER

CAUTION:
Do not apply a load in excess of 10 kN
(1 ton, 1.1 US ton, 1.0 Imp ton).

MT-00137

2) Install the snap ring on the transfer drive shaft.
3) Inspect the clearance between the snap ring and
the ball bearing. <Ref. to 5MT-45, INSPECTION,
Transfer Drive Gear.>
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Transfer Drive Gear
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E: INSPECTION

1) Bearing

Replace the bearings in the following cases.

* |n case of broken or rusty bearings

* |n case of worn or damaged bearings

* When the bearings fail to turn smoothly or emit
noise in rotation after gear oil lubrication.

2) Drive gear

If the drive gear tooth surface and shaft are exces-
sively broken or damaged, replace the drive gear.
3) Measure the clearance between snap ring and
inner race of ball bearing with a thickness gauge.

Clearance:
0.01 — 0.15 mm (0.0004 — 0.0059 in)

MT-00138

If the measurement is not within specification, se-
lect a suitable snap ring and replace it.

Snap ring (Outer-30)

Part No. Thickness mm (in)
805030041 1.53 (0.0602)
805030042 1.65 (0.0650)
805030043 1.77 (0.0697)
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12.Transfer Driven Gear
A: REMOVAL

1) Remove the manual transmission assembly from
the vehicle. <Ref. to 5MT-26, REMOVAL, Manual
Transmission Assembly.>

2) Remove the back-up light switch and neutral po-
sition switch. <Ref. to 5MT-36, REMOVAL, Switch-
es and Harness.>

3) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMOV-
AL, Transfer Case and Extension Case Assembly.>
4) Remove the extension case assembly.

5) Remove the transfer driven gear.

MT-00118

6) Remove bearing outer races from the extension
case and transfer case.

MT-00140

(A) Bearing outer race (Transfer case side)
(B) Bearing outer race (Extension case side)

B: INSTALLATION

1) Install the bearing outer races to extension case
and transfer case.

MT-00141

(A) Bearing outer race
(B) Bearing outer race
(C) Transfer case

(D) Extension case

2) Install the transfer driven gear.

MT-00118

3) Install the transfer case and the extension case
assembly. <Ref. to 5MT-40, INSTALLATION,
Transfer Case and Extension Case Assembly.>

4) Install the back-up light switch and the neutral
position switch. <Ref. to 5SMT-37, INSTALLATION,
Switches and Harness.>

5) Install the manual transmission assembly to the
vehicle. <Ref. to 5SMT-29, INSTALLATION, Manual
Transmission Assembly.>
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Transfer Driven Gear
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C: DISASSEMBLY

1) Using the ST, remove the roller bearing
(extension case side).
ST 498077000 REMOVER

MT-00143

(A) Roller bearing

2) Using ST1 and ST2, remove the roller bearing
(transfer case side).

ST1 498077000 REMOVER

ST2 899864100 REMOVER

R=—
ST2
(A)
ST1
Jooo
~
I/
™~ P MT-00144

(A) Roller bearing

D: ASSEMBLY

1) Using the ST, install the roller bearing (extension
case side).

ST1 398177700 INSTALLER

ST2 899864100 REMOVER

CAUTION:
Do not apply a load in excess of 10 kN
(1 ton, 1.1 US ton, 1.0 Imp ton).

MT-00145

(A) Roller bearing

2) Using ST, install the roller bearing (transfer case
side).

ST 499757002
CAUTION:

Do not apply a load in excess of 10 kN
(1 ton, 1.1 US ton, 1.0 Imp ton).

INSTALLER

MT-00146

(A) Roller bearing

E: INSPECTION

1) Bearing

Replace the bearings in the following cases.

* |In case of broken or rusty bearings

* In case of worn or damaged bearings

* When the bearings fail to turn smoothly or emit
noise in rotation after gear oil lubrication.

2) Driven gear

If the driven gear tooth surface and shaft are exces-
sively broken or damaged, replace the driven gear.

5MT-47



Center Differential

MANUAL TRANSMISSION AND DIFFERENTIAL

13.Center Differential
A: REMOVAL

1) Remove the manual transmission assembly from
the vehicle. <Ref. to 5MT-26, REMOVAL, Manual
Transmission Assembly.>

2) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMOQV-
AL, Transfer Case and Extension Case Assembly.>
3) Remove the extension case assembly. <Ref. to
5MT-40, REMOVAL, Transfer Case and Extension
Case Assembly.>

4) Remove the transfer driven gear. <Ref. to 5SMT-
46, REMOVAL, Transfer Driven Gear.>

5) Remove the center differential.

B: INSTALLATION

1) Install the center differential into transfer case.
2) Install the transfer driven gear. <Ref. to 5SMT-46,
INSTALLATION, Transfer Driven Gear.>

3) Install the extension case assembly. <Ref. to
5MT-40, INSTALLATION, Transfer Case and Ex-
tension Case Assembly.>

4) Install the transfer case together with the extension
case assembly. <Ref. to 5MT-40, INSTALLATION,
Transfer Case and Extension Case Assembly.>

5) Install the back-up light switch and neutral posi-
tion switch. <Ref. to 5MT-37, INSTALLATION,
Switches and Harness.>

6) Install the manual transmission assembly to the
vehicle. <Ref. to 5SMT-29, INSTALLATION, Manual
Transmission Assembly.>

C: DISASSEMBLY

Remove the ball bearing using ST.

NOTE:

* Do not reuse the ball bearing.

* Aside from the ball bearings, the center differen-
tial is a non-disassemby part and must not be dis-
assembled.

ST 498077300 CENTER DIFFERENTIAL

BEARING REMOVER

MT-00147

D: ASSEMBLY

Install the ball bearing into the center differential
assembly.

CAUTION:
Do not apply a load in excess of 10 kN
(1 ton, 1.1 US ton, 1.0 Imp ton).

MT-00148

(A) Ball bearing

E: INSPECTION

1) Bearing

Replace the bearings in the following cases.

* |In case of broken or rusty bearings

* In case of worn or damaged bearings

* When the bearings fail to turn smoothly or emit
noise in rotation after gear oil lubrication.

* When the bearing has other problems.

2) Center differential

Replace the center differential case assembly if
worn or damaged.
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14.Reverse Check Sleeve
A: REMOVAL

1) Remove the manual transmission assembly
from the vehicle. <Ref. to 5MT-26, REMOVAL,
Manual Transmission Assembly.>

2) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMOQV-
AL, Transfer Case and Extension Case Assembly.>
3) Remove the shifter arm.

4) Remove the plug, gasket, reverse accent spring,

and reverse check ball.
\\

i
~>
~
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5) Remove the reverse check sleeve.

MT-00149

MT-00150

B: INSTALLATION

1) Install the reverse check sleeve.

Tightening torque:
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

MT-00150

2) Install the reverse check ball, reverse accent
spring, gasket and plug to transfer case.

Tightening torque:
9.75 N-m (1.0 kgf-m, 7.2 ft-Ib)

MT-00149

3) Attach the shifter arm to the transfer case as-
sembly.

4) Install the transfer case together with the extension
case assembly. <Ref. to 5MT-40, INSTALLATION,
Transfer Case and Extension Case Assembly.>

5) Install the manual transmission assembly to the
vehicle. <Ref. to 5SMT-29, INSTALLATION, Manual
Transmission Assembly.>
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C: DISASSEMBLY

1) Cover the reverse check sleeve with a rag, and
remove the snap ring using a screwdriver.

NOTE:
Replace the snap ring with a new part if it is de-
formed or spring force is weakened.

MT-00153

(A) Snapring

2) Remove the reverse check plate, reverse check
spring, reverse check cam, return spring (5th-Rev),
reverse accent shaft, return spring cap and return
spring (1st-2nd).

MT-00154

) Reverse check plate

) Reverse check spring

) Return spring (5th-Rev)
(D) Reverse check cam

) Reverse accent shaft

) Return spring cap

) Return spring (1st-2nd)

3) Remove the O-ring.

NOTE:

* Visually check the O-ring. Replace if faulty.

* Be careful not to damage the adjusting shim be-
tween reverse check sleeve assembly and the
case.

D: ASSEMBLY

1) Install the return spring (1st — 2nd), return spring
cap, reverse accent shaft, reverse check cam, re-
turn spring (5th — Rev) and check spring to the re-
verse check sleeve.

NOTE:
Be sure to position the bent section of reverse
check spring to fit in the groove of the check cam.

(A)
o5

N (D)ﬁ . @)
<%

MT-00154

(A) Reverse check plate
(B) Reverse check spring
(C) Return spring (5th-Rev)
(D) Reverse check cam

(E) Reverse accent shaft
(F) Return spring cap

(G) Return spring (1st-2nd)

2) Hook the bent section of reverse check spring
over reverse check plate.

3) Rotate the cam so that the protrusion of the re-
verse check cam comes to the opening of the plate.
4) With cam held in that position, install the reverse
check plate onto the reverse check sleeve and hold
in place with the snap ring.

5) Position the new O-ring in the groove of sleeve.
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Reverse Check Sleeve
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E: INSPECTION

* Make sure the cutout of the reverse accent shaft
is aligned with the opening in the reverse check
sleeve.

* Turn the cam by hand to check for smooth rota-
tion.

* Move the cam and shaft all the way toward the
plate, and make sure it releases.

If the cam does not return properly, replace the re-
verse check spring. If the shaft does not return,
check for scratches on the inner surface of sleeve.
If the sleeve is in good order, replace the spring.

[

(D)

)

)

¥
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| (B)

MT-00156

) Snap ring

(B) Reverse check plate
) Checking spring
) Check cam

e Select a suitable reverse accent shaft and re-
verse check plate. <Ref. to 5MT-51, ADJUST-
MENT, Reverse Check Sleeve.>

F: ADJUSTMENT

1. NEUTRAL POSITION ADJUSTMENT

1) Shift the gear into 3rd gear position.

2) Because of the return spring, until the arm con-
tacts the stopper the shifter arm will feel lighter
moving towards 1st/2nd gear and heavier towards
the reverse gear.

3) Make adjustment so that the heavy stroke (re-
verse side) is a little heavier than the lighter stroke
(1st/2nd side).

4) To adjust, remove the bolts holding the reverse
check sleeve assembly to the case, and move the
sleeve assembly outward, then place an adjust-
ment shim between the sleeve assembly and the
case to adjust the clearance.

5) Be careful not to damage the O-ring when plac-
ing shims.

CAUTION:
Be careful not to damage the O-ring when plac-
ing shims.

NOTE:

¢ When the shim is removed, the neutral position
will move closer to reverse; when the shim is add-
ed, the neutral position will move closer to 1st gear.
e If it is not possible to adjust the clearance with
only shims, replace the reverse accent shaft and
re-adjust.

Adjusting shim

Part No. Thickness mm (in)
32190AA000 0.15 (0.0059)
32190AA010 0.30 (0.0118)

Reverse accent shaft

Part No. Mark Remarks
32188AA130 S | Neutral position is closer to 1st gear.
32188AA140 T | Standard
32188AA150 U gl::rtral position is closer to reverse
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Reverse Check Sleeve
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2. REVERSE CHECK PLATE ADJUSTMENT

1) Shift the shifter arm to “5th” and then to reverse
to see if the reverse check mechanism operates
properly.

2) Also check to see if the arm returns to neutral
when released from the reverse position. If the arm
does not return properly, replace the reverse check

plate.
Reverse check plate
Part No. (A): No. | Angle6 Remarks

35189AA001 0 080 Arm stops closer to 5th
gear.

35189AA011 1 310 Arm stops closer to 5th
gear.

32189AA021 2 34° | Arm stops in the center.

32189AA031 3 379 Arm stops closer to
reverse gear.

32189AA041 4 40° Arm stops closer to
reverse gear.

MT-00157
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15.Transmission Case
A: REMOVAL

1) Remove the manual transmission assembly from
the vehicle. <Ref. to 5MT-26, REMOVAL, Manual
Transmission Assembly.>

2) Remove the clutch release lever. <Ref. to CL-
16, REMOVAL, Release Bearing and Lever.>

3) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMOV-
AL, Transfer Case and Extension Case Assembly.>
4) Remove the bearing mounting bolts.

=
N=
)

0

MT-01515

(A) Main shaft rear plate

6) Separate the transmission case into the right
and left cases by loosening the coupling bolts and
nuts.

MT-00160

7) Remove the drive pinion shaft assembly from
the left side of the transmission case.

NOTE:
Use a hammer handle, etc. to remove if too tight.

(A) Main Shaft ASSY
(B) Drive pinion shaft ASSY

8) Remove the main shaft assembly for single-
range.
9) Remove the front differential assembly.

NOTE:

* Do not confuse the right and left roller bearing
outer races.

* Be careful not to damage the oil seal of retainer.

MT-00162
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B: INSTALLATION

1) Wipe off grease, oil and dust on the mating sur-
faces of transmission cases with a cleaning solu-
tion.

2) Install the front differential assembly.

3) Install the main shaft assembly for single-range.
Install the transmission case knock pin into the
knock pin hole of needle bearing.

4) Install the drive pinion shaft assembly.

Install the transmission case knock pin into the roll-
er bearing knock pin hole.

5) Apply liquid gasket, and then join the right side
and left side of the case together.

Liquid gasket
THREE BOND 1215 (Part No. 004403007) or
equivalent
6) Tighten 17 bolts together with the bracket and
the clip, as shown in the figure.

NOTE:

* Insert the bolts from the bottom and tighten the
nuts at the top.

* Put the cases together so that the drive pinion
shim and input shaft holder shims are not caught in
between.

* Check that the speedometer gear is engaged.

Tightening torque:
8 mm bolt
25 N-m (2.5 kgf-m, 18.4 ft-Ib)
% 10 mm bolt
39 N-m (4.0 kgf-m, 28.9 ft-Ib)

MT-00172

7) Tighten the bearing mounting bolts.

Tightening torque:
30 N-m (3.1 kgf-m, 22.1 ft-Ib)

MT-01514

8) Perform backlash adjustment of the hypoid gear
and preload measurement of the roller bearing:

NOTE:
Support the drive pinion assembly with the ST.
ST 498427100 STOPPER

MT-01516

9) Place the transmission with the left side of case
facing downward, and put ST1 on bearing cup.

10) Screw the retainer assembly from the bottom
into left case using ST2. Fit the ST3 on transmis-
sion main shaft. Shift the gear into 4th or 5th, and
turn the shaft several times. Screw in the retainer
while rotating the ST3 until a slight resistance is felt
on ST2.

This is the contact point of the hypoid gear and the
drive pinion shaft. Repeat the above sequence sev-
eral times to ensure the contact point.

ST1 399780104 WEIGHT

ST2 18630AA010 WRENCH COMPL
RETAINER

HANDLE

ST3 499927100

MT-00175
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11) Remove the weight, and screw in the retainer
without the O-ring on the upper side, and stop at
the point where a slight resistance is felt.

NOTE:

At this point, the backlash between hypoid gear
and drive pinion shaft is zero.

ST 18630AA010 WRENCH COMPL RETAINER

MT-00176

12) Loosen the retainer on the lower side by 3
notches and turn the retainer on the upper side by
the same amount in order to apply backlash.

13) Rotate the retainer of the upper side additional-
ly by 1 notch in order to apply preload on taper roll-
er bearing.

14) Temporarily attach both the upper and lower
lock plates, and put marks both the holder and lock
plate for later readjustment.

NOTE:

If it is hard to attach the lock plate, attach with the
front and back reversed.

15) Turn the transmission main shaft several times
while tapping around the retainer lightly with plastic
hammer.

16) Inspect and adjust backlash and tooth contact
of the hypoid gear. <Ref. to 5MT-74, INSPECTION,
Front Differential Assembly.>

17) After checking the tooth contact of the hypoid
gears, remove the lock plate. Then loosen the re-
tainer until the O-ring groove appears. Fit the O-
ring into the groove and then tighten the retainer up
to its original position before it was loosened.
Install the lock plate.

NOTE:

* When loosening the retainer, record the turns it
took before the retainer was loosened.

* Perform this for both upper and lower retainers.

Tightening torque:
T: 25 N-m (2.5 kgf-m, 18.4 ft-Ib)

MT-00177

18) Select the main shaft rear plate. <Ref. to 5SMT-
60, ADJUSTMENT, Main Shaft Assembly for Sin-
gle-range.>

19) Install the clutch release lever and bearing.
<Ref. to CL-16, INSTALLATION, Release Bearing
and Lever.>

20) Install the transfer case together with the exten-
sion case assembly. <Ref. to 5MT-40, INSTALLA-
TION, Transfer Case and Extension Case
Assembly.>

21) Install the manual transmission assembly to the
vehicle. <Ref. to 5SMT-29, INSTALLATION, Manual
Transmission Assembly.>

C: INSPECTION

Check the transmission case for cracks, damage,
or oil leaks.
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16.Main Shaft Assembly for
Single-range
A: REMOVAL

1) Remove the manual transmission assembly from
the vehicle. <Ref. to 5MT-26, REMOVAL, Manual
Transmission Assembly.>

2) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMQV-
AL, Transfer Case and Extension Case Assembly.>
3) Remove the transmission case. <Ref. to 5MT-
53, REMOVAL, Transmission Case.>

4) Remove the drive pinion shaft assembly. <Ref. to
5MT-61, REMOVAL, Drive Pinion Shaft Assembly.>
5) Remove the main shaft assembly for single-
range.

B: INSTALLATION

1) Install the needle bearing and oil seal to the front
of the transmission main shaft assembly for single
range.

NOTE:

* Wrap the clutch splined section with vinyl tape to
prevent damage to the oil seal.

* Apply UNILUBE #2 (or equivalent) to the sealing
lip of the oil seal.

* Use a new oil seal.

2) Install the transmission case knock pin into the
knock pin hole of the needle bearing outer race.

NOTE:
Align the end face of the seal with surface (A) when
installing the oil seal.

L

i

3) Install the drive pinion shaft assembly. <Ref. to
5MT-61, INSTALLATION, Drive Pinion Shaft As-
sembly.>

4) Install the transmission case. <Ref. to 5MT-54,
INSTALLATION, Transmission Case.>

5) Install the transfer case together with the exten-
sion case assembly. <Ref. to 5SMT-40, INSTALLA-
TION, Transfer Case and Extension Case
Assembly.>

6) Install the manual transmission assembly to the
vehicle. <Ref. to 5MT-29, INSTALLATION, Manual
Transmission Assembly.>

MT-00185

C: DISASSEMBLY

1) Apply vinyl tape around the main shaft splines to
protect the oil seal from damage. Then pull out the
oil seal and needle bearing by hand.

2) Remove the lock nut from transmission main
shaft assembly for single range.

NOTE:

Straighten the crimp before taking off lock nut.
ST1 498937000 TRANSMISSION HOLDER
ST2 499987003 SOCKET WRENCH (35)

3) Remove the 5th hub and sleeve No. 2, baulk le-
ver, baulk ring, 5th drive gear and needle bearing.

MT-01518

(A) 5th hub & sleeve No. 2
(B) Baulk ring
(C) 5th drive gear
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4) Using ST1 and ST2, remove the rest of parts.

NOTE:

* When replacing the sleeve and hub, replace
them as a set.

* Do not disassemble the sleeve and hub, the
aligning position is pre-matched.

e [f it is necessary to disassemble, mark the en-
gaging points on the splines beforehand.

ST1 899864100 REMOVER

ST2 899714110 REMOVER

(A)

Y
7

MT-00190

D: ASSEMBLY

1) When the sleeve and hub assemblies have been
disassembled, reassemble by aligning the align-
ment marks.

NOTE:
Position the open ends of the spring 120° apart.

MT-01523

(A) 3rd-4th hub ASSY

(B) 3rd gear side

(C) 5th hub & sleeve No. 2
(D) 5th gear side
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2) Install the 3rd drive gear, outer baulk ring, syn-
chro cone, inner baulk ring, sleeve and hub assem-
bly for the 3rd needle bearing, on the transmission
main shaft.

NOTE:
Align the groove in baulk ring with the shifting insert.

R

MT-01318

) 3rd needle bearing
) 3rd drive gear
(C) Inner baulk ring
) Synchro cone
) Outer baulk ring
) Sleeve & hub ASSY

3) Install the 4th needle bearing race onto trans-
mission main shaft using ST1, ST2 and press.

CAUTION:

Do not apply a load in excess of 10 kN

(1 ton, 1.1 US ton, 1.0 Imp ton).

ST1 899714110 REMOVER

ST2 499877000 RACE 4-5INSTALLER

MT-00192

(A) 4th needle bearing race

4) Install the baulk ring, needle bearing, 4th drive
gear and 4th gear thrust washer to the transmission
main shaft.

NOTE:
* Align the baulk ring and gear and hub assembly
with the key groove.

MT-00193

X

(B)

(A) Groove
(B) Face this surface to the 4th gear side.

5) Press-fit the ball bearing into the rear section of
transmission main shaft using ST1, ST2 and a
press.

CAUTION:

Do not apply a load in excess of 10 kN

(1 ton, 1.1 US ton, 1.0 Imp ton).

ST1 899714110 REMOVER

ST2 499877000 RACE 4-5INSTALLER

MT-00194
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6) Using the ST1 and ST2, install the 5th gear thrust
washer and 5th needle bearing race onto the rear
section of transmission main shaft.

CAUTION:
Do not apply a load in excess of 10 kN
(1 ton, 1.1 US ton, 1.0 Imp ton).

NOTE:

Make sure the thrust washer is oriented in the cor-
rect direction.

ST1 899714110 REMOVER

ST2 499877000 RACE 4-5 INSTALLER

MT-00195

(A) Face this surface to the 5th gear side.

7) Install rest of the parts to the rear section of the
transmission main shaft.

CAUTION:
¢ |nstall the baulk lever so that the concave
side faces toward the 5th hub.

MT-01522

(A) Baulk lever
(B) 5th hub

¢ Fit the convex portions of baulk ring with the
gaps between baulk levers.

MT-01531

(A) Baulkring
(B) Baulk lever
(C) 5th hub

(A) (B) (C) (D)

) =]
/%

MT-01627

-

(A) Needle bearing

(B) 5th drive gear

(C) Baulkring

(D) 5th hub & sleeve No. 2
(E) Lock washer

(F) Lock nut

(G) Baulk lever

8) Tighten new lock nuts to the specified torque us-
ing ST1 and ST2.

9) Crimp lock nuts in two locations after tightening.
ST1 499987003 SOCKET WRENCH

ST2 498937000 TRANSMISSION HOLDER

Tightening torque:
120 N-m (12.2 kgf-m, 88.5 ft-Ib)
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E: INSPECTION

Disassembled parts should be washed clean first
with cleaning solvent and then inspected carefully.
1) Bearing

Replace the bearings in the following cases.

* When the bearing balls, outer races and inner
races are broken or rusty.

* When the bearing is worn.

* When the bearings fail to turn smoothly or emit
noise in rotation after gear oil lubrication.

* When the bearing has other problems.

2) Bushing (each gear)

Replace the bushing in following cases.

* When the sliding surface is damaged or abnor-
mally worn.

* When the inner wall is excessively worn.

3) Gear

Replace gears in the following cases.

* Replace the gear with new part if its tooth surfac-
es are broken, damaged or excessively worn.

» Correct or replace if the cone that contacts the
baulk ring is rough or damaged.

» Correct or replace if the inner surface or end face
is damaged.

4) Baulk ring

Replace the baulk ring in following cases:

* When the inner surface and end face are dam-
aged.

* When the ring inner surface is abnormally or par-
tially worn down.

* When the contact surface of synchronizer ring in-
sert is cracked or abnormally worn.

5) Shifting insert key

Replace the insert key if deformed, abnormally
worn or defective in any way.

MT-01213

6) Oil seal

Replace the oil seal if the lip is deformed, hard-
ened, worn or defective in any way.

7) O-ring

Replace the O-ring if the sealing face is deformed,
hardened, damaged, worn or defective in any way.
8) Gearshift mechanism

Repair or replace the gearshift mechanism if ex-
cessively worn, bent or defective in any way.

F: ADJUSTMENT

Selection of main shaft rear plate:

Using the ST, measure the protrusion amount (A) of
ball bearing from transmission main case surface,
and select a suitable plate in the following table.

NOTE:

Before measuring, tap the end of main shaft with a
plastic hammer lightly in order to make the clear-
ance zero between the main case surface and
moving flange of bearing.

ST 498147000 DEPTH GAUGE

Dimensign (A) Part No. Mark
mm (in)
4.00 —4.13
(0.1575 —0.1626) | S2294AA04T 1
3.87 — 4.00
(0.1524 —0.1575) | S2294AA0ST 2
(A)
|
,,,,,,,,,,,,,,,, 4
- - + MT-00209
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17.Drive Pinion Shaft Assembly
A: REMOVAL

1) Remove the manual transmission assembly from
the vehicle. <Ref. to 5MT-26, REMOVAL, Manual
Transmission Assembly.>

2) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMOQV-
AL, Transfer Case and Extension Case Assembly.>
3) Remove the transmission case. <Ref. to 5MT-
53, REMOVAL, Transmission Case.>

4) Remove the drive pinion shaft assembly.

NOTE:
Use a hammer handle, etc. to remove if too tight.

(A) Main shaft ASSY for single range
(B) Drive pinion shaft ASSY

B: INSTALLATION

1) Remove the front differential assembly.

2) Alignment marks/numbers on hypoid gear set:
The number (A) on top of the drive pinion, and the
number on the hypoid driven gear are set numbers
for the two gears. Use a pair having the same num-
bers. The figure (B) below shows a number for
shim adjustment. If no number is shown, the value
is zero.

MT-00241

(A) Set number
(B) Number for shim adjustment

3) Place the drive pinion shaft assembly on trans-
mission main case RH without shim and tighten the
bearing mounting bolts.

4) Perform inspection and adjustment of ST.

NOTE:

¢ Loosen the two bolts and adjust so that the scale
indicates 0.5 correctly when the plate end and the
scale end are on the same level.

* Tighten the two bolts.

ST 499917500 DRIVE PINION GAUGE ASSY

MT-00242

(A) Plate
(B) Scale

5) Position the ST by inserting the knock pin of ST
into the knock hole of transmission case.
ST 499917500 DRIVE PINION GAUGE ASSY
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6) Slide the drive pinion gauge scale with finger tip
and read the value at the point where it matches
with the end face of drive pinion.

ST 499917500 DRIVE PINION GAUGE ASSY

®

MT-00243

(A) Adjust the clearance to zero without shim.

7) The thickness of shim shall be determined by
adding the value indicated on drive pinion to the
value indicated on the ST. (Add if the number on
drive pinion is prefixed by +, and subtract if the
number is prefixed by -.)

ST 499917500  DRIVE PINION GAUGE ASSY
8) Select one to three shims in the following table
for the value determined as described above, and
take the shim(s) which thickness is closest to the
said value.

Drive pinion shim
Part No. Thickness mm (in)
32295AA031 0.150 (0.0059)
32295AA041 0.175 (0.0069)
32295AA051 0.200 (0.0079)
32295AA061 0.225 (0.0089)
32295AA071 0.250 (0.0098)
32295AA081 0.275 (0.0108)
32295AA0091 0.300 (0.0118)
32295AA101 0.500 (0.0197)

9) Install the front differential assembly. <Ref. to
5MT-70, INSTALLATION, Front Differential As-
sembly.>

10) Set the transmission main shaft assembly for
single range and drive pinion assembly in the install
location. (So there is no clearance between the two
when moved all the way to the front). Inspect the
suitable 1st — 2nd shifter fork, 3rd — 4th shifter fork
and 5th shifter fork so that the coupling sleeve and
reverse driven gear are positioned in the center of
their synchronizing mechanisms. <Ref. to 5SMT-67,
INSPECTION, Drive Pinion Shaft Assembly.>

11) Install the transmission case. <Ref. to 5MT-54,
INSTALLATION, Transmission Case.>

12) Install the transfer case together with the exten-
sion case assembly. <Ref. to 5SMT-40, INSTALLA-
TION, Transfer Case and Extension Case
Assembly.>

13) Install the manual transmission assembly to the
vehicle. <Ref. to 5MT-29, INSTALLATION, Manual
Transmission Assembly.>

C: DISASSEMBLY

NOTE:

Attach a cloth to the end of driven shaft (on the fric-
tional side of the thrust needle bearing) to prevent
damage during disassembly or reassembly.

1) Unlock the crimping of lock nut. Remove the lock
nut with ST1, ST2 and ST3.

ST1 899884100 HOLDER

ST2 498427100 STOPPER

ST3 899988608 SOCKET WRENCH (27)

Y

O MT-00244
2) Draw out the drive pinion from driven shaft.
Remove the differential bevel gear sleeve, adjust-
ing washer No. 1, adjusting washer No. 2, thrust
bearing, needle bearing and drive pinion collar.

' )

(B)
MT-00245

(A)

(A) Differential bevel gear sleeve

(B) Adjusting washer No. 1 (25 x 37.5 x 1)
(C) Thrust bearing (25 x 37.5 x 3)

(D) Adjusting washer No. 2 (25 x 37.5 x 4)
(E) Needle bearing (25 x 30 x 20)

(F) Drive pinion collar

(G) Needle bearing (30 x 37 x 23)

(H) Thrust bearing (33 x 50 x 3)
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3) Remove the roller bearing and washer using ST
and a press.

NOTE:
Do not reuse the roller bearing.

ST 498077000 REMOVER
| Il

[\

0 —

0 0
D

o
9

F& ) MT-00246

4) Unlock the crimping of lock nut. Remove the lock
nut using ST1 and ST2.

ST1 499987300 SOCKET WRENCH (50)

ST2 899884100 HOLDER

MT-00247

5) Remove the 5th driven gear using ST.
ST 499857000 5TH DRIVEN GEAR
REMOVER

MT-00248

6) Remove the woodruff key.

7) Remove the roller bearing, 3rd-4th driven gear
using ST1 and ST2.

ST1 499757002 INSTALLER

ST2 899714110 REMOVER

MT-00249

8) Remove the key.
9) Remove the 2nd driven gear, inner baulk ring,
synchro cone and outer baulk ring.

:lxb\ /
(
=1 /E\Iﬂl

(©)

MT-01329

(A) 2nd driven gear
(B) Inner baulk ring
(C) Synchro cone

(D) Outer baulk ring
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10) Remove the 1st driven gear, inner baulk ring,
synchro cone, outer baulk ring, 2nd driven gear
bushing, gear and hub assembly using ST1 and
ST2.

l

MT-00992

) 1stdriven gear
(B) Inner baulk ring
) Synchro cone

) Outer baulk ring

NOTE:

If necessary, use the new gear and hub assembly,
when replacing the gear or hub assembly. Do not
attempt to disassemble as they must engage at a
specific point. If they have to be disassembled,
mark the engaging point beforehand.

ST1 499757002 INSTALLER

ST2 899714110 REMOVER

MT-00251

11) Remove the sub gear, washer, and snap ring
(outer) for the 1st driven gear. (Non-turbo model)

D: ASSEMBLY

1) Install the sleeve and gear and hub assembly by
matching alignment marks.

NOTE:
Use the new gear and hub assembly, if the gear &
hub have been replaced.

(A)
..//
»ﬁz (C)
Jlis——(D)

ey

B
(B)—__

\

MT-00252

(A) 1stgear side
(B) 2nd gear side
(C) Flush surface
(D) Stepped surface

2) Install the washer, snap ring (outer) and sub
gear onto the 1st driven gear. (Non-turbo model)
3) Install the 1st driven gear, inner baulk ring, syn-
chro cone, outer baulk ring, gear & hub assembly
onto driven shaft.

,=‘_

MT-00992

(A) 1stdriven gear
(B) Inner baulk ring
(C) Synchro cone
(D) Outer baulk ring

NOTE:

* Take care to install the gear and hub assembly in
proper direction.

* Align the baulk ring and gear and hub assembly
with the key groove.
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4) Install the 2nd driven gear bushing onto driven
shaft using ST1, ST2 and a press.

CAUTION:
Do not apply a load in excess of 10 kN
(1 ton, 1.1 US ton, 1.0 Imp ton).

NOTE:
e Attach a cloth to the end of driven shaft to pre-
vent damage.

* When press fitting, align the oil holes of shaft and
bush.

ST1 499277200
ST2 499587000

INSTALLER
INSTALLER

MT-00253

5) Install the 2nd driven gear, inner baulk ring, syn-
chro cone and outer baulk ring, and insert them
onto driven shaft.

B

MT-01329

) 2nd driven gear
(B) Inner baulk ring
) Synchro cone

) Outer baulk ring

6) After installing key on driven shaft, install the
3rd-4th driven gear using ST and a press.
CAUTION:

Do not apply a load in excess of 10 kN

(1 ton, 1.1 US ton, 1.0 Imp ton).

NOTE:

Align the groove in baulk ring with the insert.
ST 499277200 INSTALLER

MT-00255

7) Install a set of roller bearings onto the driven
shaft using ST and a press.

CAUTION:
Do not apply a load in excess of 10 kN

(1 ton, 1.1 US ton, 1.0 Imp ton).
ST 499277200 INSTALLER

9
g MT-00256

8) Position the woodruff key in groove of the rear of
driven shaft. Install the 5th driven gear onto driven
shaft using ST and a press.

CAUTION:
Do not apply a load in excess of 10 kN

(1 ton, 1.1 US ton, 1.0 Imp ton).
ST 499277200  INSTALLER

MT-00257
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9) Install the lock washer. Install the lock nut and
tighten to the specified torque using ST.
ST 499987300 SOCKET WRENCH (50)

Tightening torque:
260 N-m (26.5 kgf-m, 191.8 ft-Ib)

MT-00258

NOTE:

e Crimp the locknut in 2 locations.

* Using a spring scale, check that starting torque
of roller bearing is 0.1 to 1.5 N (0.01 to 0.15 kgf,
0.02 to 0.33 ft).

MT-00259
10) Install the roller bearing onto drive pinion.

NOTE:
When installing the roller bearing, note its direc-
tions (front and rear) because the knock pin hole of

outer race is offset.

(A)

(B) MT-00260

(A) Roller bearing
(B) Knock pin hole

11) Install the washer using ST1, ST2 and a press.

CAUTION:

Do not apply a load in excess of 10 kN

(1 ton, 1.1 US ton, 1.0 Imp ton).

ST1 499277100 BUSHING 1-2 INSTALLER
ST2 499277200 INSTALLER

b e e o

— MT-00261

(A) Washer

12) Install the thrust bearing and needle bearing.
Install the driven shaft assembly.

o
AN
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13) Install the drive pinion collar, needle bearing,
adjusting washer No. 2, thrust bearing, adjusting
washer No. 1 and differential bevel gear sleeve in
this order.

NOTE:
Be careful to install the spacer in the proper direc-
tion.

(A) (B)
B = SV

SRR

(C) (D) ( (H)

I |

MT-00263

Driven shaft

Drive pinion shaft

Drive pinion collar

Needle bearing (25 x 30 x 20)
Adjusting washer No. 2 (25 x 36 x 4)
Thrust bearing (25 x 37.5 x 3)
Adjusting washer No. 1 (25 x 36 x t)
Differential bevel gear sleeve

14) Adjust the thrust bearing preload. <Ref. to
5MT-68, THRUST BEARING PRELOAD, AD-
JUSTMENT, Drive Pinion Shaft Assembly.>

E: INSPECTION

Disassembled parts should be washed clean first
with cleaning solvent and then inspected carefully.
1) Bearing

Replace the bearings in the following cases.

* When the bearing balls, outer races and inner
races are broken or rusty.

* When the bearing is worn.

* When the bearings fail to turn smoothly or emit
noise in rotation after gear oil lubrication.

* The roller bearing on the rear side of the drive
pinion shaft should be checked for smooth rotation
before the drive pinion shaft assembly is disassem-
bled. In this case, because a preload is working on
the bearing, its rotation feels like it is slightly drag-
ging unlike other bearings.

MT-00264

(A) Drive pinion shaft
(B) Roller bearing

* When the bearing has other problems.

2) Bushing (each gear)

Replace the bushing in following cases.

* When the sliding surface is damaged or abnor-
mally worn.

* When the inner wall is abnormally worn.

3) Gear

Replace gears in the following cases.

* Replace the gear with a new part if its tooth sur-
faces are broken, damaged or abnormally worn.

* Correct or replace if the cone that contacts the
baulk ring is rough or damaged.

e Correct or replace if the inner surface or end face
is damaged.
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4) Baulk ring

Replace the ring in following cases.

* When the inner surface and end face are dam-
aged.

¢ When the ring inner surface is abnormally or par-
tially worn down.

* |f the gap between the end faces of the ring and
the gear splined part is excessively small, check
the clearance (A) while pressing the ring against
the cone.

Clearance (A):
0.5 — 1.0 mm (0.020 — 0.040 in)

‘F— (A)

MT-00265

* When the contact surface of synchronizer ring
insert is scratched or abnormally worn.

5) Shifting insert key

Replace the insert key if deformed, abnormally
worn or defective in any way.

MT-01213

6) Oil seal

Replace the oil seal if the lip is deformed, hard-
ened, worn or defective in any way.

7) O-ring

Replace the O-ring if the sealing face is deformed,
hardened, damaged, worn or defective in any way.

F: ADJUSTMENT

1. THRUST BEARING PRELOAD

1) Select a suitable adjusting washer No. 1 so that
dimension (H) will be zero in a visual check.
Position washer (18.3 x 30 x 4) and lock washer
(18 x 30 x 2) and install lock nut (18 x 13.5).

MT-00267

2) Using the ST1, ST2 and ST3, tighten the lock nut
to the specified torque.

ST1 899884100 HOLDER

ST2 498427100 STOPPER

ST3 899988608 SOCKET WRENCH (27)

Tightening torque:
120 N-m (12.2 kgf-m, 88.5 ft-Ib)

ST1

MT-00268
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3) After removing the ST2, measure the starting
torque using torque driver.

ST1 899884100 HOLDER

ST3 899988608 SOCKET WRENCH (27)

Starting torque:
0.3— 0.8 N-m (0.03 — 0.08 kgf-m, 0.2 — 0.6 ft-Ib)

MT-00269

4) If the starting torque is not within the specified
limit, select new adjusting washer No. 1 and re-
check starting torque.

MT-00270

(A) Adjusting washer No. 1
(B) Adjusting washer No. 2

Adjusting washer No. 1
Part No. Thickness mm (in)
803025051 3.925 (0.1545)
803025052 3.950 (0.1555)
803025053 3.975 (0.1565)
803025054 4.000 (0.1575)
803025055 4.025 (0.1585)
803025056 4.050 (0.1594)
803025057 4.075 (0.1604)

5) When the specified starting torque cannot be ob-
tained by adjusting washer No. 1, select adjusting
washer No. 2 from the following table. Repeat
steps 1) through 4) to adjust starting torque.

MT-00270

(A) Adjusting washer No. 1
(B) Adjusting washer No. 2

Starting torque | Dimension H | Adjusting washer No. 2
Low Small Select thicker one.
High Large Select thinner one.

Adjusting washer No. 2

Part No. Thickness mm (in)
803025059 3.850 (0.1516)
803025054 4.000 (0.1575)
803025058 4.150 (0.1634)

6) Recheck that the starting torque is within the
specified range, then crimp the lock nut at four po-
sitions.
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18.Front Differential Assembly
A: REMOVAL

1) Remove the manual transmission assembly from
the vehicle. <Ref. to 5MT-26, REMOVAL, Manual
Transmission Assembly.>

2) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMOQV-
AL, Transfer Case and Extension Case Assembly.>
3) Remove the transmission case. <Ref. to 5MT-
53, REMOVAL, Transmission Case.>

4) Remove the drive pinion shaft assembly. <Ref.
to 5MT-61, REMOVAL, Drive Pinion Shaft Assem-
bly.>

5) Remove the main shaft assembly for single-
range.

<Ref. to 5SMT-56, REMOVAL, Main Shaft Assembly
for Single-range.>

6) Remove the front differential assembly.

NOTE:

* Do not confuse the right and left roller bearing
outer races.

¢ Be careful not to damage the oil seal of retainer.

MT-00162

7) Remove the differential side retainers using ST.
ST 18630AA010 WRENCH COMPL RETAINER

MT-00176

8) Remove the bearing outer race from the trans-
mission case.
ST 398527700

PULLER ASSY

B: INSTALLATION

1) Install the differential side retainers using ST.
ST 18630AA010 WRENCH COMPL RETAINER
2) Insert the bearing outer race into the transmis-
sion case.

3) Install the front differential assembly.

NOTE:
Be careful not to fold the sealing lip of oil seal.

TR

MT-00162

4) Install the main shaft assembly for single-range.
<Ref. to 5MT-56, INSTALLATION, Main Shaft As-
sembly for Single-range.>

5) Install the drive pinion shaft assembly. <Ref. to
5MT-61, INSTALLATION, Drive Pinion Shaft As-
sembly.>

6) Install the transmission case. <Ref. to 5MT-54,
INSTALLATION, Transmission Case.>

7) Install the transfer case together with the extension
case assembly. <Ref. to 5MT-40, INSTALLATION,
Transfer Case and Extension Case Assembly.>

8) Install the manual transmission assembly to the
vehicle. <Ref. to 5SMT-29, INSTALLATION, Manual
Transmission Assembly.>

5MT-70



Front Differential Assembly
MANUAL TRANSMISSION AND DIFFERENTIAL

C: DISASSEMBLY 3) Pull out the pinion shaft, and remove the differ-
ential bevel pinion, differential bevel gear and
1. DIFFERENTIAL CASE ASSEMBLY washer.

1) Loosen the twelve bolts and remove hypoid driv-
en gear.

MT-00277

(A) Pinion shaft

(B) Differential bevel pinion
(C) Differential bevel gear
(D) Washer

4) Using the ST, remove the roller bearing.
ST 899524100 PULLER SET

MT-00275

(A) Hypoid driven gear

2) Drive out the straight pin from differential assem-
bly toward hypoid driven gear side. < MT.00278
ST 899904100 REMOVER

MT-00276
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2. SIDE RETAINER
1) Remove the O-ring.

MT-00279

2) Remove the oil seal.

NOTE:

* Remove using the flat tip screwdriver.

¢ Do not reuse the oil seal. Replace the oil seal
with a new part.

MT-01003

D: ASSEMBLY

1. DIFFERENTIAL CASE ASSEMBLY

1) Install the differential bevel gear and differential
bevel pinion with the washer, and then insert the
pinion shaft.

NOTE:

Face the chamfered side of washer toward gear.

MT-00284

(A) Differential bevel pinion
(B) Differential bevel gear
(C) Pinion shaft

2) Measure the backlash between differential bevel
gear and differential bevel pinion. If backlash is not
within specified values, install a suitable washer to
adjust. <Ref. to 5MT-75, ADJUSTMENT, Front Dif-
ferential Assembly.>

NOTE:

Be sure the pinion gear teeth contacts adjacent
gear teeth during measurement.

ST1 498247001 MAGNET BASE

ST2 498247100 DIAL GAUGE

Standard backlash
0.13 — 0.18 mm (0.0051 — 0.0071 in)

MT-00285
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3) Align the pinion shaft and differential case with
each hole, and drive the straight pin into the holes
from the hypoid driven gear using ST.

NOTE:
Lock the straight pin after installing.
ST 899904100 REMOVER

MT-00286

(A) Pinion shaft
(B) Differential case
(C) Straight pin

4) Install the roller bearing to differential case.

CAUTION:
Do not apply a load in excess of 10 kN
(1 ton, 1.1 US ton, 1.0 Imp ton).

NOTE:

Be careful because the roller bearing outer races
are used as a set.

ST1 499277100 BUSHING 1-2 INSTALLER
ST2 398497701 ADAPTER

PR
ORI
RN

ST2
MT-00287

5) Install the hypoid driven gear to the differential
case using twelve bolts.

Tightening torque:
T: 62 N-m (6.3 kgf-m, 45.6 ft-Ib)
&
®) e |

~_ I %
e

MT-01216

(A) Hypoid driven gear
(B) Differential case

2. SIDE RETAINER
1) Install a new oil seal.

CAUTION:

* When press-fitting the oil seal to the side re-

tainer, tap with a plastic hammer etc. to press in.

* Never use a press.

ST 18675AA000 DIFFERENTIAL SIDE OIL
SEAL INSTALLER

MT-00289

2) Install a new O-ring.

NOTE:
Do not stretch or damage the O-ring.

MT-00279
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E: INSPECTION

Repair or replace the differential gear in the follow-
ing cases.

* When the hypoid drive gear and drive pinion
shaft tooth surface are damaged, excessively
worn, or seized.

* When the roller bearing on the drive pinion shaft
has a worn or damaged roller path.

¢ When there is damage, wear or seizure of the dif-
ferential bevel pinion, differential bevel gear, wash-
er, pinion shaft or straight pin.

* When the differential case has worn or damaged
sliding surfaces.

MT-00291

) Drive pinion shaft
) Hypoid driven gear
) Pinion shaft
) Straight pin
(E) Washer
) Differential bevel gear
) Differential bevel pinion
) Roller bearing
) Differential case

1. DIFFERENTIAL BEVEL PINION GEAR
BACKLASH

Measure the backlash between differential bevel
gear and differential bevel pinion. If backlash is not
within specified value, install a suitable washer to
adjust.

NOTE:

Be sure the pinion gear teeth contacts adjacent
gear teeth during measurement.

ST1 498247001 MAGNET BASE

ST2 498247100 DIAL GAUGE

Standard backlash
0.13 — 0.18 mm (0.0051 — 0.0071 in)

MT-00285

2. HYPOID GEAR BACKLASH

1) Set the ST1, ST2 and ST3. Insert the needle
through transmission oil drain plug hole so that the
needle comes in contact with the tooth surface on
the right corner and check the backlash.

ST1 498247001 MAGNET BASE

ST2 498247100 DIAL GAUGE

ST3 498255400 PLATE

2) Install the SUBARU genuine axle shafts to both
sides, rotate in the right direction and the reverse
direction so that the gauge contacts with the tooth
surface, and read the dial gauge.

Part No. 38415AA100AXLE SHAFT

Backlash
0.13 — 0.18 mm (0.0051 — 0.0071 in)

MT-00293

NOTE:
If the backlash is not within specifications, adjust it
by turning the holder in the RH side case.
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3. TOOTH CONTACT OF HYPOID GEAR

Check tooth contact of hypoid gear as follows. Ap-
ply a thin uniform coat of red lead on both teeth sur-
faces on 3 or 4 teeth of the hypoid gear. Move the
hypoid gear back and forth by turning the transmis-
sion main shaft until a definite contact pattern is de-
veloped on the hypoid gear, and judge whether
face contact is correct. When the contact pattern is
not correct, adjust the tooth contact. <Ref. to 5MT-
75, ADJUSTMENT, Front Differential Assembly.>
* Tooth contact is correct.

(A)

(B)

(C) MT-01402

) Toe

) Coast side
(C) Heel

) Drive side

F: ADJUSTMENT

1. BEVEL PINION GEAR BACKLASH

1) Disassemble the front differential assembly.
<Ref. to 5MT-71, DISASSEMBLY, Front Differen-
tial Assembly.>

2) Select a different washer from the table and in-
stall.

Washer
Part No. Thickness mm (in)
203038021 (0.0364 — 0,067
203038022 (00384 — 00394
i

3) Adjust until the specified value is obtained.

Standard backlash
0.13 — 0.18 mm (0.0051 — 0.0071 in)

2. HYPOID GEAR BACKLASH

Adjust the backlash by turning the holder in the RH
side case.
ST 18630AA010 WRENCH COMPL RETAINER

MT-00176

NOTE:
Each time side retainer rotates one tooth, backlash
changes by 0.05 mm (0.0020 in).

MT-00296
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3. TOOTH CONTACT OF HYPOID GEAR

1) Adjust until correct teeth contact is obtained.
2) Check tooth contact, and perform the adjust-

ment as follows.
e Correct tooth contact

Check item: Tooth contact surface is slightly
shifted toward the toe side under a no-load con-
dition. (When driving, it moves towards the heel

side.)

MT-01401

(A)
(B)

Toe side
Heel side

* Face contact
Check item: Backlash is too large.
Contact pattern

AT-00208

¢ Flank contact
Check item: Backlash is too small.

Contact pattern

\—

AT-00209

Adjustment: Increase the thickness of the pinion
height adjusting washer according to the procedure
for moving the drive pinion away from the driven

gear.

o2 0 o

AT-00213

Corrective action: Reduce thickness of the pinion
height adjusting washer in order to bring the drive

pinion closer to the driven gear.

»@S

AT-00212
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e Toe contact (inside contact) e Heel contact (outside end contact)
Check item: Teeth contact area is too small. Check item: Teeth contact area is too small.
Contact pattern Contact pattern
\_ \_
AT-00210 AT-00211
Corrective action: Increase the thickness of pinion Corrective action: Reduce the thickness of pinion
height adjusting washer according to the procedure height adjusting washer according to the procedure
for bringing the drive pinion closer to the hypoid for moving the drive pinion away from hypoid driven
driven gear. gear.
@ o
: )
| —
| {}
AT-00213 AT-00212
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19.Speedometer Gear
A: REMOVAL

1) Remove the manual transmission assembly from
the vehicle. <Ref. to 5MT-26, REMOVAL, Manual
Transmission Assembly.>

2) Remove the back-up light switch and the neutral
position switch. <Ref. to 5MT-36, REMOVAL,
Switches and Harness.>

3) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMOV-
AL, Transfer Case and Extension Case Assembly.>
4) Remove the transmission case. <Ref. to 5MT-
53, REMOVAL, Transmission Case.>

5) Remove the vehicle speed sensor. <Ref. to
5MT-38, REMOVAL, Vehicle Speed Sensor.>

6) Remove the snap ring (outer) and pull out the
speedometer driven gear. Next, remove the oil
seal, speedometer shaft and washer.

MT-00301

(A) Snap ring (Outer)
(B) Speedometer driven gear

B: INSTALLATION

1) Install the washer and speedometer shaft, and
press-fit the oil seal with ST.

NOTE:

If it is removed, use a new oil seal.

ST 899824100 or 499827000 PRESS

2) Install the vehicle speed sensor. <Ref. to 5MT-
38, INSTALLATION, Vehicle Speed Sensor.>

3) Install the speedometer driven gear and snap
ring (outer).

NOTE:
If it is removed, use a new snap ring.

MT-00301

(A) Snap ring (Outer)
(B) Speedometer driven gear

4) Install the transmission case. <Ref. to 5MT-54,
INSTALLATION, Transmission Case.>

5) Install the transfer case together with the extension
case assembly. <Ref. to 5MT-40, INSTALLATION,
Transfer Case and Extension Case Assembly.>

6) Install the back-up light switch and neutral posi-
tion switch. <Ref. to 5MT-37, INSTALLATION,
Switches and Harness.>

7) Install the manual transmission assembly to the
vehicle. <Ref. to 5MT-29, INSTALLATION, Manual
Transmission Assembly.>

C: INSPECTION

Check the speedometer driven gear, oil seal and
speedometer shaft for damage. Replace if it is
damaged.
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20.Reverse Idler Gear
A: REMOVAL

1) Remove the manual transmission assembly from
the vehicle. <Ref. to 5MT-26, REMOVAL, Manual
Transmission Assembly.>

2) Remove the back-up light switch and the neutral
position switch. <Ref. to 5MT-36, REMOVAL,
Switches and Harness.>

3) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMOV-
AL, Transfer Case and Extension Case Assembly.>
4) Remove the transmission case. <Ref. to 5MT-
53, REMOVAL, Transmission Case.>

5) Remove the drive pinion shaft assembly. <Ref.
to 5BMT-61, REMOVAL, Drive Pinion Shaft Assem-
bly.>

6) Remove the main shaft assembly for single-
range.

<Ref. to 5SMT-56, REMOVAL, Main Shaft Assembly
for Single-range.>

7) Remove the front differential assembly. <Ref. to
5MT-70, REMOVAL, Front Differential Assembly.>
8) Remove the shifter forks and rods. <Ref. to 5MT-
81, REMOVAL, Shifter Fork and Rod.>

9) Pull out the straight pin, and remove the reverse
idler gear shaft, washer, reverse idler gear and
washer.

MT-01565

Straight pin

Reverse idler gear shaft
Reverse idler gear
Washer

Washer

Reverse shifter lever

10) Remove the reverse shifter lever.

B: INSTALLATION

1) Install the reverse shifter lever, washer, reverse
idler gear, washer and reverse idler gear shaft, and
secure them with the straight pin.

NOTE:
Be sure to install the reverse idler gear shaft from
rear side.

MT-01565

(A) Reverse shifter lever
(B) Reverse idler gear

(C) Reverse idler gear shaft
(D) Straight pin

(E) Washer

(F) Reverse shifter lever

2) Check and adjust clearance between the re-
verse idler gear and the transmission case wall sur-
face. <Ref. to 5MT-80, INSPECTION, Reverse
Idler Gear.> <Ref. to 5MT-80, ADUUSTMENT, Re-
verse ldler Gear.>

3) Install the shifter forks and rods. <Ref. to 5MT-
82, INSTALLATION, Shifter Fork and Rod.>

4) Install the front differential assembly. <Ref. to
5MT-70, INSTALLATION, Front Differential As-
sembly.>

5) Install the main shaft assembly for single-range.
<Ref. to 5MT-56, INSTALLATION, Main Shaft As-
sembly for Single-range.>

6) Install the drive pinion shaft assembly. <Ref. to
5MT-61, INSTALLATION, Drive Pinion Shaft As-
sembly.>

7) Install the transmission case. <Ref. to 5MT-54,
INSTALLATION, Transmission Case.>

8) Install the transfer case together with the extension
case assembly. <Ref. to 5MT-40, INSTALLATION,
Transfer Case and Extension Case Assembly.>

9) Install the back-up light switch and neutral posi-
tion switch. <Ref. to 5MT-37, INSTALLATION,
Switches and Harness.>

10) Install the manual transmission assembly to the
vehicle. <Ref. to 5SMT-29, INSTALLATION, Manual
Transmission Assembly.>
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C: INSPECTION

1) Move the reverse shifter rod toward the reverse
side. Check and adjust clearance between the re-
verse idler gear and the timing case wall surface.
If out of specification, select the appropriate re-
verse shifter lever and adjust.

Clearance A:
6.0 — 7.5 mm (0.236 — 0.295 in)

AP

@)

-8 2
M
— —— " MT00305
2) After installing a suitable reverse shifter lever,
shift into neutral. Check and adjust clearance be-
tween the reverse idler gear and the timing case
wall surface.

If out of specification, select the appropriate washer
and adjust.

Clearance:
0— 0.5mm (0 — 0.020 in)

3) Check the reverse idler gear and shaft for dam-
age. Replace if it is damaged.

D: ADJUSTMENT

1) Select the appropriate reverse shifter lever from
the table below, and adjust until the gap between
the reverse idler gear and transmission case wall is
within specification.

Clearance A:
6.0 — 7.5 mm (0.236 — 0.295 in)

NPT

@)

B

O =
- —— " Mm00305

Reverse shifter lever
Part No. Mark Remarks
32820AA070 7 Far from case wall
32820AA080 8 Standard
32820AA090 9 Closer to case wall

2) Select the appropriate washer from the table be-
low, and adjust until the gap between the reverse
idler gear and transmission case wall is within
specification.

Clearance:
0— 0.5mm (0 — 0.020 in)
s

/ MT-00306
Washer

Part No. Thickness mm (in)
803020151 0.4 (0.016)
803020152 1.1 (0.043)
803020153 1.5 (0.059)
803020154 1.9 (0.075)
803020155 2.3 (0.091)
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21.Shifter Fork and Rod
A: REMOVAL

1) Remove the manual transmission assembly from
the vehicle. <Ref. to 5MT-26, REMOVAL, Manual
Transmission Assembly.>

2) Remove the back-up light switch and the neutral
position switch. <Ref. to 5MT-36, REMOVAL,
Switches and Harness.>

3) Remove the transfer case together with the ex-
tension case assembly. <Ref. to 5MT-40, REMOV-
AL, Transfer Case and Extension Case Assembly.>
4) Remove the transmission case. <Ref. to 5MT-
53, REMOVAL, Transmission Case.>

5) Remove the drive pinion shaft assembly. <Ref.
to 5BMT-61, REMOVAL, Drive Pinion Shaft Assem-
bly.>

6) Remove the main shaft assembly for single-
range.

<Ref. to 5SMT-56, REMOVAL, Main Shaft Assembly
for Single-range.>

7) Remove the front differential assembly. <Ref. to
5MT-70, REMOVAL, Front Differential Assembly.>
8) Drive out the straight pin by tapping with the ST,
and pull out the 5th shifter fork.

ST 398791700 STRAIGHT PIN REMOVER

MT-00309

(A) Straight pin
(B) 5th shifter fork

9) Remove the plugs, springs and check balls.

10) Drive out the straight pin, and pull out the 3rd —
4th fork rod and shifter fork.

NOTE:

When removing the rod, keep other rods in neutral.
Also, when pulling out the straight pin, take out the
pin toward the inside of case so that it does not hit
against the case.

(A) Straight pin
(B) 3rd-4th fork rod
(C) Shifter fork

11) Drive out the straight pin, and pull out the 1st-
2nd fork rod and shifter fork.

12) Remove the snap ring (outer), and pull out the
reverse fork rod from reverse fork rod arm. Then
take out the ball, spring and interlock plunger from
the rod.

And then remove the rod.

NOTE:

When pulling out the reverse fork rod arm, be care-
ful not to let the ball pop out of arm.

13) Remove the reverse shifter lever.
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B: INSTALLATION

1) Install the reverse arm fork spring, ball and inter-
lock plunger to the reverse fork rod arm. Insert the
reverse fork rod into the hole of the reverse fork rod
arm, and hold it with snap ring (outer) using ST.

NOTE:

Apply grease to plunger to prevent it from falling.
ST 399411700  ACCENT BALL INSTALLER
2) Position the ball, spring and new gasket in the
reverse fork rod hole on the left side of transmis-
sion case, and tighten the checking ball plug.

3) Install the 1st-2nd fork rod into 1st-2nd shifter
fork through the hole on the rear of transmission
case.

4) Align the holes in the rod and the fork, and drive
the new straight pin into these holes using the ST.

NOTE:

» Set other rods to neutral.

* Make sure the interlock plunger is on the 3rd-4th
fork rod side.

ST 398791700 STRAIGHT PIN REMOVER
5) Attach the interlock plunger on 3rd-4th fork rod.

NOTE:

Apply grease to plunger to prevent it from falling.
6) Attach the 3rd-4th fork rod into 3rd-4th shifter
fork through the hole on the rear of transmission
case.

7) Align the holes in the rod and the fork, and drive
the new straight pin into these holes.

NOTE:

» Set the reverse fork rod to neutral.

e Make sure the interlock plunger (before installa-
tion) is on the reverse fork rod side.

ST 398791700 STRAIGHT PIN REMOVER
8) Install the 5th shifter fork onto the rear of reverse
fork rod. Align the holes in the two parts and drive
new straight pin into the specified place.

ST 398791700 STRAIGHT PIN REMOVER

MT-00311

(A) 5th shifter fork
(B) Reverse fork rod
(C) Straight pin

9) Position the balls, checking ball springs and new
gaskets into 3rd-4th fork rods and 1st-2nd fork rod
holes, and install plugs.

Tightening torque:
20 N-m (2.0 kgf-m, 14.8 ft-Ib)

MT-00366

10) Install the front differential assembly. <Ref. to
5MT-70, INSTALLATION, Front Differential As-
sembly.>

11) Install the main shaft assembly for single-
range.

<Ref. to 5MT-56, INSTALLATION, Main Shaft As-
sembly for Single-range.>

12) Install the drive pinion shaft assembly. <Ref. to
5MT-61, INSTALLATION, Drive Pinion Shaft As-
sembly.>

13) Install the transmission case. <Ref. to 5SMT-54,
INSTALLATION, Transmission Case.>

14) Install the transfer case together with the extension
case assembly. <Ref. to 5MT-40, INSTALLATION,
Transfer Case and Extension Case Assembly.>

15) Install the back-up light switch and neutral po-
sition switch. <Ref. to 5MT-37, INSTALLATION,
Switches and Harness.>

16) Install the manual transmission assembly to the
vehicle. <Ref. to 5SMT-29, INSTALLATION, Manual
Transmission Assembly.>
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C: INSPECTION

1) Check the fork and rod for damage. Replace if it
is damaged.

2) Gearshift mechanism

Repair or replace the gearshift mechanism if ex-
cessively worn, bent or defective in any way.

3) Inspect the clearance between 1st, 2nd driven
gear and reverse driven gear. If any clearance is
not within specifications, replace the shifter fork as
required.

Clearance (a) and (b):
9.5 mm (0.374 in)
A) @ (b)
\% (8) (IC)
— 2
L |
'
g—— TT Tl
|
MT-01398

(A) 1stdriven gear
(B) Reverse driven gear
(C) 2nd driven gear

1st-2nd shifter fork

4) Inspect the clearance between the 3rd, 4th drive
gear and the coupling sleeve. If any clearance is
not within specifications, replace the shifter fork as
required.

Clearance (a) and (b):
7.3 mm (0.287 in)

MT-00940

(A) 3rd drive gear
(B) Coupling sleeve
(C) 4th drive gear

3rd-4th shifter fork

Part No. Mark Remarks

0.2 mm on 4th gear

32810AA061 1 Near (0.008 in)

32810AA071 No mark Standard

32810AA101 3 0.2 mm on 3rd gear

Near (0.008 in)

Part No. Mark Remarks

0.2 mm on 1st gear

32804AA060 1 Near (0.008 in)

32804AA070 No mark Standard

0.2 mm on 2nd gear

32804AA080 3 Near (0.008 in)
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5) Inspect the clearance between 5th drive gear
and coupling sleeve. If any clearance is not within
specifications, replace the shifter fork as required.

Clearance (a):

9.3 mm (0.366 in)
(A) (a) (B)
—\_ @AM
IS

=

MT-01512

(A) 5th
(B)

drive gear

Coupling sleeve

5th shifter fork (non-turbo) ¢ Identification paint (pink)

Part No. Mark Remarks
Approaches 5th gear by
32812AA201 7 0.2 mm (0.008 in).
32812AA211 No mark Standard
Moves away from 5th gear
32812AA221 9 by 0.2 mm (0.008 in).
5th shifter fork (turbo) ¢ Identification paint (blue)
Part No. Mark Remarks
Approaches 5th gear by
32812AA231 / 0.2 mm (0.008 in).
32812AA241 No mark Standard
30812AA251 9 Moves away from 5th gear

by 0.2 mm (0.008 in).

6) Inspect the rod end clearances (A) and (B). If
any clearance is not within specifications, replace
the rod or fork as required.

Clearance (A):
3rd-4th — 5th
0.5 — 1.3 mm (0.020 — 0.051 in)

Clearance (B):
1st-2nd — 3rd-4th
0.4 — 1.4 mm (0.016 — 0.055 in)

MT-00316
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22.General Diagnostic Table

A: INSPECTION
1. MANUAL TRANSMISSION

operation is heavy and engagement of the
gears is difficult, a defective clutch disen-
gagement may also be responsible. Check
whether the clutch is correctly functioning,
before checking the gear shift system and
transmission.

Symptoms Possible cause Corrective action
1. The gears are not mating well. (a) Worn, damaged or burred chamfer at Replace.
NOTE: internal spline of sleeve and reverse driven
The cause for difficulty in shifting gears can | gear
be classified into two kinds: One is a abnor- (b) Worn, damaged or burred chamfer of Replace.
mal gear shift system and the other is ab- | gear spline
normal transmission. However, if the (c) Worn or scratched bushings Replace.

(d) Incorrect contact or wear between syn-
chronizer ring and gear cone

Correct or replace.

2. Gear slip-out

* Gear slips out when coasting on rough
road.

* Gear slips out during acceleration.

3. Unusual noise comes from transmission.
NOTE:

If a noise is heard when the vehicle is
parked with its engine idling and if a noise
ceases when the clutch is disengaged, it
may be considered that the noise is coming
from the transmission.

a) Insufficient or improper lubrication

(a) Abnormal pitching stopper adjustment Adjust.
(b) Loose engine mounting bolts Tighten or replace.
(c) Worn fork shifter, broken shifter fork rail | Replace.
spring

(d) Worn or damaged ball bearing Replace.
(e) Excessive clearance between splines of | Replace.
synchronizer hub and synchronizer sleeve

(f) Worn tooth step of synchronizer hub Replace.
(caused by slip of 3rd gear)

(g) Worn 1st driven gear and driven shaft Replace.
(h) Worn 2nd driven gear and 2nd bushing | Replace.
(i) Worn 3rd drive gear and needle bearing | Replace.
(j) Worn 4th drive gear and needle bearing | Replace.
(k) Worn reverse idler gear and bushing Replace.
(

Lubricate with specified oil or replace.

(b) Worn or damaged gears and bearings

NOTE:
If the trouble is only wear of the gear teeth

rhythmical clicking sounds will be heard
even at low speeds.

surfaces, only a high whirring noise will oc-
cur at high speeds, but if any part is broken,

Replace.
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General Diagnostic Table
MANUAL TRANSMISSION AND DIFFERENTIAL

2. DIFFERENTIAL

Symptoms

Possible cause

Corrective action

1. Broken differential (case, gear, bearing, etc.)
NOTE:

Noise will occur, and eventually the differential
will not be able to operate due to broken pieces
obstructing the gear revolution.

(a) Insufficient or improper oil

Disassemble the differential and
replace broken components. At the
same time check other components for
any trouble, and replace if necessary.

(b) Use of vehicle under severe condi-
tions such as excessive load and
improper use of the clutch

Readjust the preload and backlash of
the bearing, and the contact surface of
gear.

(c) Improper adjustment of taper roller | Adjust.
bearing
(d) Improper adjustment of the drive Adjust.

pinion and the hypoid driven gear

(e) Excessive backlash of a vehicle
under severe operating conditions due
to worn differential side gear, washer or
differential pinion.

Add recommended oil to the specified
level. Do not use vehicle under severe
operating conditions.

Problems in the differential and hypoid gear
always appear as noise problems. Therefore,
the generation of noise is the first indication of
a problem. However, noises from the engine,
muffler, tire, exhaust gas, bearing, body, etc.
are easily mistaken for the differential noise.
Pay special attention to the hypoid gear noise
because it is easily confused with other gear
noises. There are the following four kinds of
noises.

* Gear noise when driving: If noise increases
as the vehicle speed increases, it may be due
to insufficient gear oil, incorrect gear engage-
ment, damaged gears, etc.

¢ Gear noise when coasting: Damaged gears
due to misadjusted bearings and incorrect
shim adjustment

* Bearing noise when driving or coasting:
Cracked, broken or damaged bearings

¢ Noise mainly when turning: Noise from dif-
ferential side gear, differential pinion or differ-
ential pinion shaft, etc.

(f) Loose hypoid driven gear clamping | Tighten.
bolts
2. Differential and hypoid gear noises (a) Insufficient oil Lubricate.

(b) Improper adjustment of hypoid
driven gear and drive pinion

Check the tooth contact.

(c) Worn teeth of hypoid driven gear
and drive pinion

Replace as a set.
Readjust the bearing preload.

(d) Loose roller bearing

Readjust the backlash of the hypoid
driven gear to drive pinion, and check
the tooth contact.

(e) Distorted hypoid driven gear or dif- | Replace.
ferential case
(f) Worn washer and differential pinion | Replace.

shaft
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