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Split Case Manual Transmissions (201)
Introduction

This Technicians Reference Booklet introduces the Subaru Split Case Manual Transmissions. It
reviews the components and operation, diagnosis, component removal, disassembly, inspection,
and reassembly of the transmission. The text and illustrations are derived from and follow the
classroom instruction with slide presentations.

This text should be used as a supplement and reinforce classroom and lab instruction.

A list of applicable Service bulletins, important notes, cautions and special tools are given within
this booklet. Pages for diagnostic tips and notes are also provided. Technicians work sheets are
to be completed during the hands-on lab work segments of the Manual Transmission Module.

Always refer to the appropriate model year Subaru Service Manual, Service Manual Supplements
and applicable Service Bulletins on STIS Web site for all up to date specifications and detailed

service procedures.
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(201)

VIN Chart

There are several different manual transmissions used in Subaru vehicles. Consult the VIN chart
below as well as the appropriate Subaru Service Manual on STIS Web site to determine the
transmission type on which you are working. Different model-year transmissions of the same

general type may use different replacement parts.

Venhicle Identification Numioers (VIN)

TYPICAL VIN 4 5 3 B E B 3 ] 7 ) 7 2 1] o [i] Li] 1
POSITION 1 2 3 4 ] B T -] ] 10 141 12 13 14 18 16 7
1 )
I moDEL] | [CHECK -
%nw o TYPE DIGIT I SEQUENTIAL PROD. NUIM. |
- [CRESTRAINT TYPE
SIA-SUBARW ISUZU AUTO. BODY | PLANT OR MANUFACTURER ATRANSMISSION TYPE |
Tvre | [ 5ERIES & ENGINE TYPE
[CmoDEL vEAR ]
1 2 3 MANUFACTURER I.D. CODE 4 I LINE TYPE I 5 | BODY TYPE
MANUFACTURERS |.0.CODE BODY TYPE
MANUE, TYPFE LINE TYPE
D IMPREZASEDAN
¥1e FHI PASSENGER VEHICLE B LEGACY E  LEGACY SEDAN
G IMPREZA F  IMPREZA SPORT WAGON | FORESTER WAGON
453 = 514 PASSENGER VEHICLE S FORESTER G IMPREZA SPORT WAGDN
H LEGACY STATION WOAGON & LEGACY OUTBACK
5 | series & encine Tvpe [ 7] mooeL rvee
ENGINE TYPE M LEVEL

2 2.0 LITER AWD - TURBD
] 2,5 LITER ANWD
B 3.0 LITER AWD

L (LEGACY ! FORESTER)
GT - LEGACY

OUTBACK

=g 0N b g

QUTBACK-LTD, (SEDAN),

QUTBACK-LTD. (WAGON), IMPREZA DUTBACK
QUTBACK (3.0 LITER) / WRX IMPREZA

=1 =}

QUTBACK-L L. BEAN (3.0 LITER)

GT-LTD 5 FORESTER / IMPREZA TS

OUTBACK-COLD WEATHER ! IMPREZA - RS

I ] IRESTRAINT TYPE

RESTRAINT TYPE
5 MANUAL SEAT BELTS WATH DRIVER
AND PASSENGER AIR BAGS
L] MANUAL SEAT BELTS VATH DRIVER
AND PASSENGER AIR BAGS AND SIDE AIR BAGS
I k) | CHECK DIGIT
CHECHK DIGIT

INDRCATED BY 0" THROLIGH "9° OR “X™ VARIABLE

10 | MODEL YEAR

11| PLANT OR MANUFACTURER & TRANSMISSION TPE

MODEL YEAR

2 2002
3 2003
4 2004

PLANT OF MANUFACTURER AND TRANSHNI

sla FHI
-] G FULL-TIME AWD ST
T H FULL-TRAE AND 4AT

W TP

I12 -7 ISEQI.IENTH-L PRODUCTION NUMBER

SEQUENTIAL NUMBER

200001 & AFTER LEGACY SEDAN

300001 & AFTER LEGACY STATION WAGDN
500001 & AFTER IMPREZA SEDAN

G000 & AFTER LEGACY DUTBACK

700001 & AFTER FORESTER WAGDN
800001 & AFTER IMPREZA SPORT WAGON

VIN CHART EXAMPLE (2002~2004)
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oplit C M I T ISSI
NOTE: In 2005 "Model Type / Trim Level" was changed to break down in to separate
models.
In 2010 letters are being used for "Model Type / Trim Level"
Vehicle ldentification Numbers (VIN)
TYPICALVIN| 4 | s | 3 | B | E | 6 3 5 ? | 2 7 2 0 0 0 0 1
POSITION 1 2 3 | 4 5 6 | 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17
| | | |
MODEL CHECK I
A . W IND TYPE DIGIT |  sequenTiaLPrOD.NUMBER |
’ : RESTRAINT TYPE
SIA-SUBARU ISUZU AUTO. BODY | | [ PLANT OR MANUFACTURER &TRANSMISSION TYPE |
TYPE | | SERIES & ENGINE TYPE |
MODEL YEAR
1 2 3 | MANUFACTURER I.D. CODE LINE TYPE BODY TYPE
MANUFACTURERS ID.CODE LINE TYPE BODY TYPE
MANUF.  TYPE E ~IMPREZA4D
JF1/JF2 FHI  PASSENGER VEHICLE B LEGACY/OUTBACK H FORESTER-WAGON _IMPREZA - (5D)
483 SIA Pé\SSENgEE VkEHICLE G IMPREZA M 4D (SEDAN) LEGACY / OUTBACKB
(Except Outback) S FORESTER R 5D - (WAGON)LEGACY /OB _ IMPREZA - (5D) WIDE BODY
Js4 SIA MPV - OUTBACK T BAA W suv
W TRIBECA

Izl SERIES & ENGINE TYPE

MODEL TYPE

ENGINE TYPE MODEL TYPE / TRIM LEVEL
2 2.0 LITERAWD - TURBO 1
6 25 LITERAWD %
7 25 LITERAWD WITURBO 4 CHECK APPROPRIATE
ON IMPREZA WRX ONLY
5 SERVICE MANUALS
8 30 LITERAWD 6 Subare Teoh Info Svst
9 36 LITERAWD 2 (Subaru Tech Info System)
8
9
0

CHECK APPROPRIATE
SERVICE MANUALS
(Subaru Tech Info System)

SrermMmMoUOm>

8 [RESTRAINT TYPE

9 [ CHECK DIGIT

RESTRAINT TYPE
5
6
C

D

MANUAL SEAT BELTS + DRIVER AND PASSENGER AIR BAGS

MANUAL SEAT BELTS + DRIVER AND PASSENGER AIR BAGS + SIDE AIR BAGS
MANUAL SEAT BELTS + DUAL AIRBAG + SIDE AIRBAG (on seat back) +
CURTAIN AIRBAG (on roof), Class C (GVWR 4001~5000 Ibs.)

MANUAL SEAT BELTS + DUAL AIRBAG + SIDE AIRBAG (on seat back) +
CURTAIN AIRBAG (on roof), Class C (GVWR 5001~6000 Ibs.)

CHECK DIGIT
INDICATED BY “0” THROUGH “9” OR “X” VARIABLE

MODEL YEAR

PLANT OR MANUFACTURER & TRANSMISSION TYPE

MODEL YEAR

8: 2008
9: 2009
A: 2010MY

PLANT OF MANUFACTURER AND TRANSMISSION TYPE
EH

FULL TIME AWD 6MT
- FULL TIME AWD 6MT
FULL TIME AWD 5AT

SIA
3
1
2
3 - FULL TIME AWD CVT

SEQUENTIAL
PRODUCTION

12 - 17| NUMBER

SEQUENTIAL NUMBER

200001 & AFTER LEGACY SEDAN

300001 & AFTER LEGACY STATION WAGON
400001 & AFTER TRIBECA

500001 & AFTER IMPREZA (4D)

600001 & AFTER LEGACY OUTBACK
700001 & AFTER FORESTER WAGON
800001 & AFTER IMPREZA (5D)

VIN CHART EXAMPLE (2008~2010MY)
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Split Case Manual Transmissions

5 Speed Manual
Transmission

The power passes down the main shaft and
across to the output shaft (pinion shatt). This is
where the gear selection is made depending
on which set of gears are engaged. The center
differential compensates for the difference in
front and rear axle speeds. It consists of a bevel
gear set and a viscous coupling located at the
rear of the transmission housing. The center
differential, together with a pair of transfer gears,
transmits the power from the transmission to
the drive pinion shaft (front wheel drive shaft)
and the rear drive shaft. The viscous coupling
functions as a differential-action-control element.

1ST GEAR

2ND GEAR

3RD GEAR

4TH GEAR

5TH GEAR
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(201)

REVERSE

Preliminary Diagnosis

Before removal and disassembly, be sure to
verify the customer complaint by making a
thorough road test. Identify the probable cause
before proceeding.

The following is a partial list of the more
common problems that may be encountered in
a transmission. For a more complete list, see the
troubleshooting chart in the appropriate model
year Subaru Service Manual on STIS Web site.

Gears Difficult to Engage

Possible causes: Worn, damaged, or burred
spline of synchronizer sleeve; worn or damaged
bushings;incorrect contact between synchronizer
ring and gear cone.

Grinding Noises When Shifting

Possible causes: Worn or damaged teeth on
synchronizer ring or clutch not fully disengaging.

Transmission Jumps Out of
Gear

Possible Causes: Loose, worn, or broken engine
mounts; worn, damaged, or incorrect shifter fork;
worn 1st or 2nd driven gear, needle bearing, or
race; worn 3rd or 4th drive gear or bushing; worn
reverse idler gear or bushing.

Noises

Note when the noise occurs: If it occurs only in
one gear, or in all BUT one gear, suspect the
components associated with that gear. If the
noise occurs only when turning, suspect the
differential.

If an unusual noise is heard
when the vehicle is parked

with its engine idling and if the
noise ceases when the clutch

is DEPRESSED, it may be
considered that the noise comes
from the transmission.

Note:

Note: If the trouble is only wear of the
tooth surfaces, merely a high
roaring noise will occur at high
speeds. If any part is broken A
rhythmical knocking sound will

be heard even at low speeds.
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Mechanical Operated (Cable
Operated Push Type)

CLUTCH DISC

Inspect the disc for hardened or oil-soaked
facing material, worn splines, loose rivets, or
torsion spring failure. Measure the depth of
the rivet heads, replace the disc if not within
specifications. Measure the run out or warp-
age of the disc with a dial indicator and the
proper guide. This is measured at the outer
circumference of the facing. Refer to the
appropriate model year Subaru Service Manual
on STIS Web site.

CLUTCH COVER

Visually check the clutch cover without disas-
sembling it. Look for loose rivets, a damaged
or worn throw out bearing contact area or disc
surface, a loose plate strap setting bolt, or a
worn spring sliding surface.

(Position mark is "0" mark. Used during
installation.)

CLUTCH RELEASE BEARING

Rotate the release bearing while applying
pressure in the thrust direction (also radial
direction on self- centering bearing). Feel for
smoothness of rotation. Also look for wear to
the surfaces that contact the release lever and
transmission case.

Note: This is a sealed bearing; do not wash it
in solvent. Check for signs of leakage

NOTE: INSURE RELEASE LEVER PIVOT
BALL IS LUBRICATED.

Check the release lever for wear on the pivot
or the point of contact with the bearing. Check
the contact surface of the flywheel for wear or
heat damage. Also check the pilot bearing in
the flywheel for smooth rotation. This is also a
sealed bearing; do not wash it in solvent.
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Split Case Manual Transmlssmns

"O" MARKS

To install the clutch, place the clutch disc on the
disc guide, and position the disc on the flywheel
with the word "front" facing the flywheel. Position
the cover with the "O" marks on the cover and
the flywheel as far apart as possible. Tighten
the bolts gradually to draw the cover in evenly.
Torque the bolts to specification.

Hydraulic Clutch (Pull Type
up to 2008 (2008-2009 STi

Only))

HYDRAULIC CLUTCH COMPONENTS

The Subaru hydraulic clutch has been designed
for use in our speed/endurance record vehicles
and the turbo equipped EJ Series engines.
The major advantage, in addition to increased
durability and strength, is the self-adjusting
feature of the clutch. This eliminates the "free
play" adjustment required of the mechanical
clutch. The hydraulic clutch, however, does
require proper initial linkage adjustment.

Components of the hydraulic clutch are:
e Master cylinder
e Damper assembly
e Operating (slave) cylinder
Release bearing (pull type)
Release lever
* Release shaft

Modified components are:
* Flywheel
* Pressure plate
e Clutch disc
* Pedal mounting platform

June 2011
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Split Case Manual Transmissions

CLUTCH PEDAL ASSEMBLY

The hydraulic clutch master cylinder operates
similar to the brake master cylinder. It is mounted
to the right of the clutch pedal. Pedal input is
transmitted by a torque rod to the lever at the
end of the master cylinder.

MASTER CYLINDER

The aluminum cylinder body has an internal
piston which is operated by the push rod. It uses
a cup type seal in the bore of the cylinder body.
The master cylinder is not field serviceable.

11

b\\w‘ o

CLUTCH DAMPER

A clutch damper is mounted between the master
cylinder and the operating cylinder to control the
hydraulic noise of the system.

OPERATING CYLINDER

The operating (slave) cylinder is mounted on
the transmission. It has a cast iron cylinder body
with an internal piston and cup type seal and
operates similar to a brake wheel cylinder. It
has an air bleed port on top of the cylinder. The
bleeding process is similar to a wheel cylinder
procedure. The operating cylinder is not field
serviceable.

June 2011



RELEASE BEARING

The constant mesh type release bearing pulls to
release the clutch. The release bearing locks into
the pressure plate diaphragm springs through
the use of a locking wedge collar.

RELEASE FORK (LEVER)

The cast iron release fork (lever) pivots on a
shaft. The off-center design of the pivot point
provides an increased mechanical advantage
which results in less effort required to release the
clutch. The release fork pulls the release bearing
towards the trans axle to disengage the clutch.
The bushing is not field serviceable.

12

ER__J i

RELEASE FORK SHAFT / SPRING

——

The release fork bushing is mounted to the
transmission on a steel shaft. The non-rotating
shaft has a split end which aligns with a pin in
the transmission case. The shatft is held in place

by a plug.

The return assist spring is connected between
the transmission case and the release fork.

CLUTCH COVER (PRESSURE PLATE)

The clutch cover is a diaphragm (Belleville) type
spring which is pulled by the release bearing
to release pressure from the plate. The cover
serves as the fulcrum. A locking wedge collar
for the release bearing is an integral part of the
clutch cover assembly.
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Split Base Manual Transmissions

CLUTCH DISC

The facing is made of non-asbestos material.
The hydraulic clutch disc has larger damper
springs than the N.A. clutch to withstand the
increased turbo engine torque.

The flywheel diameter and thickness have been
decreased from the N.A. clutch to provide for
cooler operation and faster acceleration.

CLUTCH OPERATION

Hydraulic pressure from the master cylinder
flows through the damper to extend the operating
cylinder piston. The piston pushes on the release
fork. As the fork pivots on the shaft it pulls the
release bearing which is locked to the pressure
plate diaphragm spring. As the diaphragm spring
moves outward (away) from the clutch disc, it
disengages engine power from the transmission.

Releasing the pressure from the master cylinder
allows the operating cylinder piston to retract.
This allows the diaphragm spring to move toward
the clutch disc, reapplying the pressure to move
the pressure plate inward to clamp the clutch
disc between the flywheel and the pressure
plate. The power flow from the engine through
the clutch to the transmission is then restored.

The release fork return spring connected
between the fork and the transmission provides
constant inward pressure on the fork. This
maintains constant outward pressure on the
locking wedge collar of the release bearing,
preventing release bearing disengagement from
the locking wedge collar.

NOTE: Whenever the Hydraulic

Clutch parts are serviced and/
or replaced, precise linkage
adjustments must be performed
in the proper sequence to insure
proper clutch operation and to
avoid possible damage to the

clutch components.
Release Bearing / Noise Diagnosis

1. Grinding or "Howling"
* Release Bearing

2. Clutch Pedal Depressed
* Noise disappears

Trans. Bearing
* Noise increases
Pilot Bearing
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(201)

The fork return spring maintains the release
bearing under constant outward pressure
against the pressure plate diaphragm spring.
And, unlike conventional clutch systems, the
bearing always rotates. Thus, a defective release
bearing will make a grinding or "howling" noise.
The noise will change when the clutch pedal is
depressed, and the noise may or may not stop.

If the noise completely stops when the clutch
pedal is depressed and the transmission is in
"gear" the problem is most likely a transmission
bearing. If the noise becomes louder when the
clutch pedal is depressed and the transmission is
in "gear" it is most likely a defective pilot bearing.

14

Transmission Removal

Note: Always refer to the appropriate
model year Subaru Service
Manual on STIS Web site

for detailed removal steps.

The following steps must be
performed prior to the removal
of a hydraulic clutch equipped
transmission (pull type) from the
engine and vehicle or damage

will occur to clutch assembly.

| . j
OPERATING CYLINDER REMOVAL

Remove the operating cylinder mounting bolts.
Do not disconnect the hydraulic line from the
operating cylinder.

June 2011



RELEASE FORK SHAFT REMOVAL

Use a 10mm hex wrench to remove the plug
from the side of the transmission case to access
the release fork shaft. Then insert a 6 mm bolt
into the release fork shaft and remove the shaft.
Pull the release fork up and away from the
transmission. This will allow the transmission to
be separated from the engine.

RELEASE BEARING REMOVAL

Prior to installing the clutch to the transmission
you must remove the release bearing from the
pressure plate. Gently pry between the locking
wedge collar and the face of the release bearing.

15

RELEASE BEARING INSTALLATION

Install the release bearing over the transmission
input shaft bearing retainer. Install the release
fork into the release bearing retaining ears. Insert
the release fork shaft through the transmission
case (slotted end first) through the fork bushing
into the transmission case mount. The shaft slot
must align with the pin in the case mount. Then
use a 10mm hex wrench to install the case plug
to lock the fork into the case.

Be sure that the locking wedge collar is properly
installed in the pressure plate.

Note: Always refer to the appropriate
model year Service Manual on
STIS web site, for the detailed

transmission installation steps.

Upon completion of the installation of the
transmission to the engine, manually push the
fork toward the operating cylinder until a "click"
is heard. This forces the release bearing to lock
into the wedge collar.

Verify that the bearing is locked into the wedge
collar by manually pushing the fork towards the
transmission clutch housing. The clutch should
operate.

Note: The fork should not touch

the transmission case clutch
housing as this indicates that
the bearing is not locked to the

pressure plate.
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Flywheel

FLYWHEEL INSTALLED

2005MY and later Legacy Turbo vehicles with
manual transmission are equipped with a Dual
Mass Flywheel. A special tool is required to
remove flywheel bolts (J-41510). This flywheel is
non serviceable and should not be resurfaced.

The clutch contact surface of the flywheel can
move slightly in either direction while the inner
mass of the flywheel is stationary.

CUTAWAY VIEW WITH SPRINGS INSTALLED ON ONE
SIDE ONLY

The Dual Mass Flywheel provides a smoother
transfer of power from the engine to the clutch
assembly by absorbing vibration and shock
through a series of springs that are arranged
along the circumference of the flywheel.

FIRST MASS AND GEARS

The first mass of the flywheel is connected to
the crankshaft and delivers power to the second
mass which acts as the contact surface for the
clutch plate. The second mass is riveted to an
actuator that is supported internally by a set of
gears that ride along an internal cut gear of the
actuator.

43

SPRING AND SPRING CARRIER

June 2011
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ACTUATOR IN CONTACT WITH SPRING CARRIER

The actuator power input points will engage
with the spring carriers on acceleration or
deceleration. The springs will compress as the
force to them is increased (On acceleration) and
deliver the power to the actuator and finally to
the clutch plate.

RELEASE BEARING

The release bearing is a push type. Consult
the Subaru Service Manual on STIS Web site
for proper servicing of the release bearing and
removal / installation of the transmission.

Component Removal

Attach the transmission case to the appropriate
special tool stand set (499937100), right-hand
side up (nuts on case bolts facing up).

Precautions
* Reduce preload
¢ Do not lose detent balls
* Remove all case bolts

EXTENSION HOUSING

Remove

* Extension housing
Transfer housing, then split cases
Drive pinion shaft
Transmission main shaft
Differential

June 2011
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TRANSFER GEARS

Transfer Case Removal

Disconnect the backup light and neutral switch
connectors. Remove the transfer case cover
bolts and transfer case cover. Then remove the
selector arm set screw and the reverse check
mechanism.

5TH / REVERSE SYNCHRONIZERS

18

REMERSE
IBEER

REVERSES

. SENEGTOR
B e e

SHIFTER FORKS AND RAILS

The shifter forks are retained by set screws
(bolts) or spring pins. Drive out the pins with
the 1-2 shift rail in first gear and the 3-4 rod in
neutral; there are recesses in the case that allow
room for the pins to come out in these positions.

SHIFT FORK PIN REMOVAL
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o] b 1

.
o
L
<]
=

53

SHIFT RAIL INTERLOCK MECHANISM

When removing a shift rail, keep the remaining
rails in the neutral position. The interlock
mechanism prevents more than one rail being
out of neutral position at a time. Remove the
reverse idler gear and washer, pulling out the
straight pin. Remove the reverse shifter arm
and rod.

REVERSE SHIFTER ROD

Remove outer snap ring, and pull out reverse
shifter rod arm from the reverse fork rod. Then
take out the ball, spring and interlock plunger
from the rod.

And then remove rod.

When pulling out the reverse shifter rod
arm, be careful not to let the ball pop out of
the arm.

Note: Snap Ring is directional. Bevel

side must be towards interlock.
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REVERSE FORK ROD ARM, PIN ,BALL AND SPRING

INTERLOCK PLUNGERS AND PIN
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Drive Pinion Shaft
Disassembly

DRIVE PINION SHAFT ASSEMBLY

Remove Pinion Shaft Lock Nut

Remove the lock nut after installing holder
899884100 stopper 498427100 and socket
899988608.

DIFFERENTIAL BEVEL GEAR SLEEVE PARTS

Withdraw drive pinion from driven shaft. Remove
differential bevel gear sleeve, adjusting washer
No. 1, adjusting washer No. 2, thrust bearing,
needle bearing, drive pinion collar, needle
bearing and thrust bearing.

20

DRIVE PINION AND DRIVEN SHAFT ASSEMBLY

Pinion Shaft Disassembly

PRESS PINION SHAFT BEARING AND WASHER

Use the remover 498077000, press the pinion
shaft bearing and washer from the pinion shatft.
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Driven Shaft Disassembly

899884100

499987300

DRIVEN SHAFT LOCK NUT REMOVAL

Unstake the lock nut, and use the holder
899884100 and the socket wrench 499987300
to remove the lock nut from the driven shaft

assembly.

PRESS 5TH DRIVEN GEAR

Press 5th driven gear from the driven shaft
assembly using the remover 499857000 and
press 499757002.

WOODRUFF KEY REMOVAL

Remove the Woodruff key prior to removing the
roller bearing and the 3rd-4th gear assembly.
Use a drift and a hammer to remove the key.
Be careful not to damage the gears, shaft, or
bearing.

PRESS ROLLER BEARING AND 3RD-4TH GEAR
ASSEMBLY

Press the roller bearing and the 3rd-4th gear
assembly using the remover 899714110 and
press 499757002.
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PRESS 1ST AND REV GEAR ASSEMBLY

Prior to removing any of the other driven gear
assembly components, the driven shaft key
must be removed. Use a hammer and a drift to
remove the key. Lift off the 2nd gear assembly,
and then press the 1st driven gear, the 2nd gear
bushing, the reverse gear, and the 1st-2nd gear
synchronizer hub using the remover 899714110
and press 499757002.

DRIVE PINION AND DRIVEN SHAFT COMPONENTS

Driven Shaft Reassembly

1ST DRIVEN GEAR BUSHING

The driven shaft is placed on top of the installer
499587000 to make sure that 1st driven gear is
pressed flush to the driven shatft.

2ND DRIVEN GEAR BUSHING

Install washer, snap ring and sub gear (if
equipped) to 1st driven gear.

Install 1st driven gear, 1st baulk ring, gear and
hub assembly onto driven shaft.

NOTE:

* Take care toinstall gear and hub assembly
in proper direction.

 Align baulk ring and gear & hub assembly
with key groove.

* Install 2nd driven gear bushing onto
driven shaft using 499277200 Installer
and 499587000 Installer.
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Install 2nd driven gear, inner baulk ring, synchro-
cone, outer baulk ring and insert onto driven
shaft.

NOTE:

* Place a suitable spacer between the
installer 499587000 and the driven shaft
to provide clearance between the 1st
gear and installer

* When press fitting, align oil holes of shaft
and bushing.

3RD-4TH DRIVEN GEARS

After installing woodruff key on driven shaft,
install 3rd-4th driven gear using 499277200
installer.

PINION SHAFT ROLLER BEARING

Install the roller bearings and bearing retainer
onto driven shaft using 499277200 installer.

Install the lower bearing first. Then place the
bearing retainer on the lower bearing.

Finally press on the upper bearing.

WOODRUFF KEY

Position 5th gear woodruff key in groove on the
rear of driven shatft.

5TH DRIVEN GEAR

Install and press 5th gear onto driven shaft.
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INSTALL DRIVEN SHAFT WASHER AND LOCK NUT

Install a new driven shaft washer and lock nut,
and then use the holder 899884100 and the
socket wrench 499987300 to torque the lock nut
to specification. Stake the lock nut at two points.

ROLLER BEARING STARTING TORQUE

Use a spring gauge to measure the starting
torque of the roller bearing.

Note: If not within specs, replace the roller
bearings.

INSTALL DRIVEN SHAFT ASSEMBLY

Install the bearing on the pinion shaft, and press
the washer using the installers and press.

Note: The bearing is directional and
must be installed with the knock
pin hole away from the pinion

gear.

Then place the thrust bearing on the pinion
shaft, and carefully install the driven shaft
assembly onto the pinion shaft.

VISUAL CHECK / BEARING PRELOAD

With a visual check confirm that the end of the
pinion shaft and the differential bevel gear sleeve
are flush. If they are not flush, select a adjusting
washer No. 2 so that they are flush with a visual
check. Install the washer, a new lock washer
and new lock nut.
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TORQUE LOCK NUT

Torque lock nut using 899884100 holder,
498427100 stopper and 899988608 socket
tighten lock nut to specified torque.

LOCK NUT STARTING TORQUE

After removing the 498427100 stopper, measure
the starting torque using a torque wrench. If
starting torque is not within specified limit, select
a new adjusting washer No. 1 and recheck.
If specified torque range cannot be obtained
when No. 1 adjusting washer is used, then
select a suitable No. 2 adjusting washer. These
washers are selective: See appropriate model
year Subaru Service Manual on STIS Web site
for procedure and tables. Stake lock nut at four
places.

25

Transmission Main Shaft
Disassembly

MAIN SHAFT ASSEMBLY

Remove lock nut from main shaft assembly using
498937000 holder and 899984103 socket.

Remove 5th-rev. sleeve and hub assembly, baulk
ring, 5th drive gear and needle bearing. The
following steps apply to 1999 MY and newer.
You only need to do this if you are servicing 5th
Rev. gear components. Remove snap ring and
synchro cone stopper from 5th-rev sleeve and
hub assembly.

STH1 499757002 SNAP RING
PRESS
ST2 498077400 SYNCHRO CONE
REMOVER
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B3M1365A
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REMOVING SYNCHRO CONE AND BAULK RING

(A) Ball bearing

(B) Synchro cone

(C) Baulk ring
Using ST1, ST2 and a press, remove ball
bearing, synchro cone and baulk ring (Rev.)

PRESS OFF COMPONENTS

Press off the components at the 3rd drive gear
using retainer 899714110, and 899864100
Remover.
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MAIN SHAFT COMPONENTS
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Disassembly & Inspection of
Components

BEARINGS

Inspect the parts during the disassembly
procedure. Replace or repair as indicated.

Replace the bearings if they are worn, damaged,
or do not turn smoothly.
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BUSHINGS

Replace the bushings when the sliding surfaces
are damaged or abnormally worn.
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GEARS

Replace the gears if the tooth surfaces are
damaged or excessively worn. Replace if the
cone is rough or damaged or if the inner bearing
surface is damaged. The 3rd and 4th gears must
be replaced as a set.

INSPECT GEARTEETH & COUPLERS

Replace the couplers (sleeves) or gears if the
tapers are worn; they help prevent popping out
of gear.
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SYNCHRONIZER RING

SYNCHRONIZER RING WEAR

Replace the synchronizer ring when the inner
surface is worn, the contact surface of the
synchronizer insert is scored or abnormally
worn, or if the gap between the faces of the
ring and gear is less than specification when
the ring is pressed against the cone. (Minimum
clearance .020")

lit Case Manual Transmissions

OIL SEALS & O-RINGS

Replace all Oil Seals and O-rings.

SHIFT FORKS AND RAILS

Replace the shift forks and rails when they are
damaged or if the nylon inserts on the forks are
worn or missing.
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Transmission Main Shaft
Reassembly

4TH GEAR BEARING RACE

Install 3rd drive gear, outer baulk ring, synchro
cone, inner baulk ring, sleeve and hub assembly
for 3rd gear needle bearing on transmission
main shaft.

NOTE: Align groove in baulk ring with
shifting insert. Sleeve has
lubrication hole. Properly align

with passage in shaft.

Install 4th needle bearing race onto transmission
main shaft using 899714110 remover and
499877000 installer and press.

S3MO0045A

N

(B)

100
4TH GEAR THRUST WASHER
(A) Groove
(B) 4th gear side

BALL BEARING PRESSING

Install baulk ring, needle bearing, 4th drive gear
and 4th gear thrust washer on main shaft. Install
ball bearing onto rear section of main shaft and
press.

B3MO0091D

102

5TH GEAR THRUST WASHER DETAIL

(A) Face this surface to 5th gear side.
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5TH GEAR THRUST WASHER

Install 5th gear thrust washer and 5th needle
bearing race on main shaft and press.

Note: The following steps only apply to
reassembly of 1999 Model Year and newer
reverse baulk ring and synchro cone.

ST 499757002 INSTALLER
[stl__ ¥
7
A)
B3M1365A
104
INSTALLING REVERSE BAULK RING AND SYNCHRO

CONE

(A) Baulk ring
(B) Synchro cone
(C) Ball bearing
Install bearing onto synchro cone.

Install baulk ring and synchro cone onto 5th-Rev
sleeve and hub assembly using ST and a press.

NOTE:

* Use new ball bearing.

» After press fitting, make sure synchro
cone rotates freely.

Install synchro cone stopper and snap ring to
5th-Rev sleeve and hub assembly.
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MAIN SHAFT

Install the remaining parts to the rear section of
transmission main shaft including a new washer
and nut.

Mount the shaft in a vise using transmission
main shaft holder 498937000. Torque the nut to
specification using socket wrench 499987003.
Stake the nut at two places.

MAIN SHAFT END PLAY CLEARANCE

With a feeler gauge, measure the clearance by
placing the feeler blade between the snap ring
and the main case. This dimension should be
0-.008 in (0-0.2mm).

NOTE: THIS PROCEDURE DIFFERS FROM
THE METHOD SHOWN IN THE SUBARU
SERVICE MANUAL ON STIS WEB SITE.
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Differential Disassembly
and Reassembly

DIFFERENTIAL ASSEMBLY

Mark the axle shafts for reassembly in the
same location, remove the snap rings, and then
remove the axle shafts. Unbolt the crown (ring)
gear and remove it. Drive out the pinion shaft
pin toward the crown gear side, and remove the
pinion shaft, pinion gears, and washers.

DIFFERENTIAL COMPONENTS

Inspect the parts for wear or damage. After
reassembly, make sure that both washers are
the same thickness. Align the hole in the pinion
shaft with the hole in the differential case, and
then install the pin from the crown gear side.
Measure the backlash between the bevel side
gears and pinion gears, and choose the proper
selective washers to adjust the backlash to
specification.

31
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I

AXLE SHAFT CLEARANCE

Measure the end play of the axle shafts.
Replace the selective snap ring(s) if not with in
specifications. (0 to .008")
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Pinion Depth Shim Selection

ADJUSTMENT OF DRIVE PINION SHIM GAUGE

To calibrate gauge assembly: Loosen the two
bolts, place the gauge on a flat surface, align
the red centering marks, and tighten the bolts.

USING PINION SETTING GAUGE ASSEMBLY

Place the assembled drive pinion without shims
into the right-hand transmission case, and
tighten the bearing holder bolts to specifications.
Put the gauge assembly in place, and slide the
plate until it is snug between the gauge and the
pinion. Read the measurement from the lines
that line up, and add or subtract the number on
the end of the pinion to get the thickness of the
shim required. If there are no marks on shaft,
then read directly off gauge.

DRIVE PINION SHIM

Transmission Reassembly

INSTALL DIFFERENTIAL ASSEMBLY

Install the shifter forks and rods. Coat the
interlock plungers with grease if necessary to
prevent their falling out. Set each rod to neutral
while installing the next rod. Install the shifter
detent balls, springs, and plugs. Install the
differential assembly.

KNOCK PIN BEARING HOLES
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KNOCK PINS

Install the drive pinion shaft with shims and main
shaft into the case. Make sure that the pinion
bearing and main shaft bearing are correctly
fitted to the knock pin in the case.

MEASURE SHIFTER FORK CENTERING

The shifter forks are selective. Measure between
the coupler (sleeve) and each gear face. Use
the table in the appropriate model year Subaru
Service Manual on STIS Web site to select the
proper forks.

MEASURE SHIFT ROD END CLEARANCE

Measure the clearance between the rod ends.
Replace the forks or rods if they are not within
specification.

TRANSMISSION CASE REASSEMBLED

Apply a light coat of Prussian Blue to several of
the crown gear teeth.

Reassemble the transmission case using a
non-hardening sealer. Insert the bolts from
the bottom, and torque the bolts in the proper
sequence. Torque the bolts for the drive pinion
bearing retainer to proper specification.
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Hypoid Gear Adjustments

LOCKING THE DRIVEN SHAFT

Install 498427100 Stopper onto the end of the
drive pinion shatt.

HYPOID GEAR CLEARANCE ADJUSTMENT

Adjust the backlash with weight 399780104,
wrench 499787000, and handle 499927100.
Place the transmission right-hand-side up, and
place the weight on the top bearing cup. Shift into
5th gear. Screw in the bottom retainer assembily,
without an O-ring, while turning the input shaft
with the handle. Stop when you feel a slight
resistance. Do this procedure several times to
be sure the setting is correct.

Remove the weight, and then screw in the upper
retainer, without an O-ring, stopping when a
slight resistance is felt.

34

Note: At this point, the backlash
between the hypoid gear and
drive pinion shaft is zero state.

(LASH)

Back off the bottom retainer by 1 and 1/2 notches
of the lock plate. Next, turn in the top retainer
the same amount plus an additional 1/2 to 1
notch. Temporarily tighten the lock plates. Turn
the handle several dozen times, tapping lightly
around the retainer with a plastic mallet.

Check the backlash with a dial gauge, inserting
the probe through the drain plug hole and
placing stem of dial indicator on drive side of ring
gear. Repeat the above procedure if backlash is

out of specification.
Contact area is small, This may cause

chipping at toe ends.

Correct
Contact area is small.

This may cause chipping at heel ends

A

This may cause noise and stepped wear

on surfaces. 1 25 1 29

HYPOID GEAR TOOTH CONTACT PATTERNS

This may cause noise and chipping at
tooth ends.

Check the Prussian Blue tooth contact pattern.
With the backlash and contact pattern correct,
mark the positions of the axle shaft oil seal
retainers. Back off one retainer at a time
(counting turns) until oil ring groove is exposed.
Install a new O-ring, and then bring the retainer
back to original position.
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INSTALL TRANSFER CASE & EXTENSION ASSEMBLY

Transfer Case and Extension
Case Assembly

HEIGHT "w*"

Measure height "W" between transfer case and
ball bearing on the transfer driven gear.

DEPTH "X"

Measure depth "X".

NOTE: measure with bearing cone and

thrust washer removed.

Calculate space "t" using the following equation:
t=X-W-(0.2t0 0.3 mm) (0.008 to 0.012 in)

Standard clearance between thrust washer and
roller bearing:

0.2-0.3mmT (0.008 - 0.012in T)
Select suitable thrust washer.
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DEPTH "S*"

Fit thrust washers on transfer drive shaft.
Measure depth "S' between transfer case and
center differential.

DEPTH "T"

Measure depth "T" between extension case and
transfer drive gear.

Calculate space "U" using the following equation:
U=S-T- (1510 .35 mm)

Select suitable thrust washer
Standard clearance:

0.15 - 0.35 mm (0.0059 - 0.0138 in)
Fit thrust washer on center differential.

Apply proper amount of liquid gasket to the
transfer case mating surface.

Install extension assembly into transfer case.

Center Differential

The center differential operation is unchanged
and is now non-serviceable, except for the
supporting bearings.

1999 AND LATER CENTER DIFFERENTIAL
ASSEMBLY

DISASSEMBLY

NOTE: Do not disassemble center
differential because it is a non-

serviceable part.
Remove ball bearing using ST.

NOTE: Do not reuse ball bearing.
Prepare a new ball bearing.
ST 498077300 Center Differential

bearing remover

B3M1398C

138

REMOVING BALL BEARING
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B3M1399B

139
INSTALLING BALL BEARING
(A) Ball bearing
Assembly
Install ball bearing to center differential assembly.
Inspection
1) Bearings

Replace bearings in the following cases:
* Broken or rusty bearings
* Worn or damaged

* Bearings that fail to turn smoothly or
make abnormal noise when turned after
gear oil lubrication.

* Bearings having other defects
2) Center differential

Replace center differential assembly in the
following case:

* Worn or damaged

Viscous Full-time 4WD
Transmission

VISCOUS FULL-TIME 4WD TRANSMISSION

The length and size of the transmission have
been increased to match the 2.2L engine. The
gears/synchronizers have also been increased
in size to improve shift characteristics for the
Legacy. This transmission uses the FT4WD
design center differential, with a viscous
coupling used in place of the center differential
locking mechanism.

VISCOUS COUPLING

The viscous coupling provides improved driving
stability on slick driving surfaces by automatically
optimizing the drive torque from the front to the
rear wheels.

Operating similar to a limited slip differential,
the coupling transfers torque to the non-
spinning front or rear wheels. It also absorbs the
difference in rotating speeds between the front
and rear wheels during turning which prevents
torque bind.
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The viscous coupling automatically distributes
torque to the wheels with the most traction.

Notes: When towing a vehicle with a
viscous coupling, all four wheels
must contact the ground or the
vehicle must be hauled on a
flat bed truck (all wheels off the
ground).

VISCOUS COUPLING COMPONENTS

The two main components of the viscous coupling.
The housing and the hub. They are designed
similar to an AT clutch pack. The inner plates
are splined internally to the hub and provide
output to the rear wheels. The outer plates are
splined to the housing and provide output to the
front wheels.

A spacer ring maintains the proper spacing
between the outer plates while allowing axial
movement of the inner plates. The sealed unit
uses silicone oil to transmit torque from the
housing to the hub through the plates.

VISCOUS COUPLING PLATES

38

Viscous Coupling Operation

The plates shear (cut) through the silicone
oil as they rotate. This causes increased oil
temperature which expands the oil. As the oil
expands, it creates a shearing force which is
transmitted to the plates. This causes torque to
be transmitted between the hub and the housing.

Note: The greater the difference of the
rotational speed between the
housing and the hub, the greater

the torque transfer.

During normal driving conditions when there is
no speed difference between the front and the
rear wheels, the center differential delivers a
50/50 torque ratio (F/R). The viscous coupling
does not control the action of the differential
because the inner and the outer plates are
rotating at the same speed.

During limited traction driving conditions when
there is a rotational difference between one or
more wheels there is a different rotating speed
between the housing and the hub. Thus the
inner and outer plates are rotating at different
speeds. This produces the viscous shearing
force between the inner and the outer plates. At
this time, the torque is proportionately delivered
to the non-spinning wheels.

THE VISCOUS COUPLING IS NON-
SERVICEABLE AND MUST BE REPLACED
AS A UNIT.
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LEGACY PINION SHAFT

Disassembly/reassembly procedures for the
main case are similar to the previous MY full-
time 4WD transmission. The transfer case
procedures have been revised due to the
viscous coupling center differential. Although
disassembly of the drive pinion assembly is
similar to the previous MY transmission, you
must use stopper 498427100 to remove the
pinion shaft lock nut.

SELECTIVE PARTS

O3 Eoo®

Legacy

146

THRUST BEARING PRELOAD / SELECTIVE PARTS

The selective parts for the drive pinion shaft are
different from the previous MY full-time 4WD
transmission. See Subaru Service Manual on
STIS Web site for selective parts charts and
information.

TRANSFER CASE REMOVAL

Disconnect the backup light and neutral switch
connectors. Remove the transfer case cover bolts
and transfer case cover. Then remove the selector
arm set screw and the reverse check mechanism.

TRANSFER CASE AND EXTENSION HOUSING

Remove the extension housing bolts and
separate the extension housing from the transfer
case. Remove the center differential and transfer
driven shaft from the transfer case. Then remove
the transfer drive shaft from the extension
housing. Be sure to remove the thrust washers
from the extension housing.

The transfer case and extension
housing can be removed from the
main case without disassembly
of the main case components.

Note:
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CENTER DIFFERENTIAL DISASSEMBLY

Remove the snap ring, the differential cover with
ball bearing, and the split needle bearings.

Note: The split needle bearings must be installed
in exactly the same positions when the center
differential is reassembled.

VISCOUS COUPLING REMOVAL

Carefully remove the viscous coupling from the
differential case.

Note: Adjusting washer on viscous

coupling is directional.

Remove the pinion shaft, pinion bevel gears and
retainers, bevel gear, and thrust washer.

40
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BALL BEARING REMOVAL

Use remover 498077300 and a press to remove
the center differential cover ball bearing. Do not
reuse the ball bearing.

MEASURING BEARING END-PLAY

The transfer drive shaft bearing end-play is
determined by a selective snap ring which is
available in three sizes. Refer to model year
Subaru Service Manual on STIS web site. Snap
Ring (Inner 72) chart.

Install the inner ball bearing into the extension
housing and then install the selective snap
ring (72 mm). Use a feeler gauge to measure
the clearance between the snap ring and the
bearing outer race. The desired clearance is
0.0 - 0.15 mm (0.0 -0.0059 in).
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MEASURING OUTER SNAP RING CLEARANCE

Press the transfer drive shatt into the ball bearing
and install the outer selective snap ring to the
transfer drive shaft. Refer to model year Subaru
Service Manual on STIS web site. Snap Ring
(Outer - 30) chart for choice of three sizes of
snap rings.

Use a feeler gauge to measure the clearance
between the snap ring and the bearing inner
race. The desired clearance is: 0.0 - 0.15 mm
(0.0 -0.0059 in).

INSTALL CENTER DIFFERENTIAL BALL BEARING

Use a press and an appropriate press tools to
install the center differential cover ball bearing.
Always press against the inner bearing race
when installing the center differential ball
bearing.

41

CENTER DIFFERENTIAL HOUSING SNAP RING
CLEARANCE

Note: It is easier to perform this
procedure before reassembly
of the center differential

components.

The clearance is determined by a selective snap
ring which is available in three sizes. Refer to
Model Year Subaru Service Manual on STIS web
site. Snap Ring (Inner 110) chart. Always install
a new selective snap ring.

MEASURING SNAP RING CLEARANCE

Use a feeler gauge to measure the clearance
between the snap ring and the center differential
cover. The desired clearance is: 0.0 - 0.15 mm
(0.0 - 0.0059 in).

Note: Install the thickest snap ring
possible which allows the

desired clearance.
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REASSEMBLE CENTER DIFFERENTIAL

Install the center differential components into the
case in the reverse order of disassembly. Install
the bevel gear thrust washer (nonselective).
This washer is directional, the chamfered edge
faces the bevel gear. Then install the bevel gear,
pinion shaft, pinion gears and retainers (no
adjustment), and the viscous coupling.

REASSEMBLE CENTER DIFFERENTIAL
ADJUSTING WASHER

Then install the original backlash adjusting washer
(selective), split needle bearings, center differential
cover, and a new selective snap ring (110 mm).

Note: The original backlash washer
must be installed dry to obtain an
accurate backlash measurement.
The washer is also directional.
The chamfered side must face

the viscous coupling.
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Note: The split needle bearings must
be reinstalled to the exact same
positions as when the center
differential was disassembled.
The needle bearings are a
matched set and must be

replaced as a set.

BACKLASH ADJUSTMENT

Support the center differential in a vise or press
blocks. Set up a dial indicator and measure the
axial backlash (up and down movement of the
pinion shaft). The desired clearance is: 0.62 -
0.86 mm (0.024 - 0.034 in).

Be sure to measure the backlash at three points
as you rotate the center differential assembly.
Use the largest reading to select the proper
backlash adjusting washer. A thinner washer
will increase the backlash, a thicker washer will
decrease the backlash. Refer to model year,
Subaru Service Manual on STIS Web site.
Adjusting washer (45 x 62 x t) chart. Be sure to
re-measure the backlash after installing a new
adjusting washer.

Note: The bevel gear protrudes from
the differential case. Be careful
to support the differential case
so that the bevel gear can hang

freely and is free to rotate.
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MEASURING HEIGHT ‘A’

To measure the center differential end-play, first
install the center differential and the transfer
driven shaft into the transfer case.

Tip: Align the splines of the center differential
with the pinion shaft and the transfer driven shaft
before installation of the center differential to the
transfer case. This will ease the final assembly
of the transfer case and extension housing.

Measure height ‘A’ from the differential thrust
surface to the transfer case mating surface. The
washer and bearing should not be installed.

MEASURING DEPTH"“B”

Measure depth “B” from the extension housing
mating surface to transfer drive shaft gear face.
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CALCULATE END-PLAY“C”
Use the formula:

C=B-A+0.24 mm (0.010 in) - 2.8 mm
(0.1101in)

Standard gasket thickness = 0.24 mm (0.010
in) Standard thrust bearing thickness = 2.8 mm
(0.110in)

The desired clearance is: 0.35 - 0.55 mm (0.014
0.022 in). Refer to model year, Subaru Service
Manual on STIS Web site. Space “C” Center
differential washer chart. Select and install the
proper selective washer from the five available
sizes. Be sure to position the washer with the
tabs as shown in the Subaru Service Manual.

MEASURING HEIGHT “W”

The transfer driven gear thrust clearance is
height “W” Measure from the transfer case
mating surface to the transfer driven gear outer
bearing race.
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MEASURING DEPTH “X”

Measure depth “X” from the extension housing
mating surface to the transfer driven gear
bearing seat.

NOTE: Selective shim should be
removed when performing the

above measurement.

CALCULATE CLEARANCE*"Y”

Use the formula:
Y =X-W +0.24 mm (0.010 in)

Standard gasket thickness = 0.24 mm (0.010 in)

The desired clearance is: 0.05 - 0.30 mm (0.002
0.012 in). Refer to model year, Subaru Service
Manual on STIS Web site. Space “Y” Thrust
washer (52 x 61 x t) chart. Select and install
the proper selective shim in the transfer driven
shaft bearing seat. Use petroleum jelly to hold
the shim in position.

Install the thrust bearing with the roller side
surface facing the differential washer. Carefully
install the extension housing to the transfer
case. Torque the bolts, install the selector arm
set screw, and reinstall the transfer case in the
reverse order of disassembly.
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Forester Hill Holder

Starting with the 2003MY Forester 5 speed
manual transmission model is equipped with
a hill holder. The hill holder activates with the
clutch and brake pedal pushed when the vehicle
is at about a 3 degree incline. Releasing the
brake and holding the clutch will trap the brake
pressure in the left front and right rear wheels.

CLUTCH PEDAL

Operation of the pressure control valve (PHV) is
accomplished by means of a cable connected
to the clutch pedal and routed through the bulk
head to the PHV. The end of the cable at the
PHYV is adjustable.

If the vehicle does not hold on the described
incline tighten the adjustment. If the hill holder
releases later than the clutch loosen the
adjustment. If the hill holder releases too soon
tighten the adjustment.

CLUTCH PEDAL IN

CLUTCH PEDAL ouT

Notes and Cautions

Disassembly
Reduce the preload on the carrier bearings
before splitting the case.
Be sure all 17 bolts are removed before at-
tempting to split the case.
Wrap vinyl tape around the axle drive shaft
splines before removing the shafts, to protect
the oil seals.
Mark the right and left differential roller bear-
ing outer races for reinstallation on the same
side.

Shift Rails
Late model 4WD and turbo 5-speed FWD have
pins holding the shift forks. Others have set
screws (bolts).

When removing or installing a shift rail, keep all
others in the neutral position.

Inspection

A deep blue color and a burnt smell indicates
overheating and a lack of lubrication.
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All gears but 1st and 2nd must be bought in
sets. 3rd and 4th gears must be bought in a set.

If the main shatt is replaced, 3rd gear must also
be replaced.

Replace all O-rings and seals.

Components
Use a press and the proper holders to remove
and replace parts on shafts.

If a roller bearing is pressed off a shaft, replace it.

Position the open ends of synchronizer springs
120 degrees apart on reassembly.

Align the ring grooves on the synchronizer
coupling sleeve with the inserts.

Differential
Measure the backlash between the bevel gears
and the pinion on reassembly.

Measure the clearance between the axle shafts
and case.

Torque the ring gear bolts in opposite pairs.

Do not fold the oil seal lips when installing the
differential assembly.

Reassembly & Adjustments
Apply gear oil to the nylon inserts on the shifter
forks.

Select the proper shifter fork to center the
coupling sleeves in the synchronizer mechanism
(late model only).

Use liquid gasket on mating surfaces of the
case halves.

Insert the case bolts from the left hand side of
the case, tighten in the prescribed sequence.

Adjust the hypoid gear backlash with oil seal
retainers without O-rings; then replace the
O-rings.

Check the backlash with a dial gauge.

Check the tooth contact pattern with Prussian
Blue.
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Adjust the neutral position with shims and plate
in the reverse check mechanism.

Assemble the clutch to the flywheel with the “O”
marks as far apart as possible.

Full-time 4WD Disassembly

Do not damage the needle or thrust bearings
during removal of the pinion shaft.

Prior to pressing the roller bearing and the
3rd-4th gear assembly, you must remove the
woodruff key. Use a drift and a hammer to knock
out the key. Be careful to not damage the gears,
shaft, or bearing.

Prior to removing 1st and reverse gears from
the driven gear assembly, the driven shaft key
must be removed. Use a hammer and a drift to
remove the key.

Full-time 4WD Reassembly and Adjustments
Assembly of the pinion shaft is the reverse
process of disassembly. Be sure to follow all of
the steps and special cautions as listed in the
Subaru Service Manual on STIS Web site.

Place a cloth between the press base and
the driven shaft assembly to avoid damage
to the driven shaft while pressing driven shaft
components.

Stake the driven shaft lock nut at two points. Use
a spring balance to measure the starting torque
of the roller bearing.

The pinion shaft bearing is directional and must
be installed with the knock pin hole away from
the pinion.

Carefully install the driven shaft assembly onto
the pinion shaft to avoid damage to the needle
bearings.

Be careful to install the drive pinion spacer in
the proper direction.

Measure starting torque after tightening the
pinion shaft lock nut to the specified torque. If
the starting torque is not within specifications,
select a new spacer and/or sleeve and repeat
the procedure.
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Refer to the Subaru Service Manual on STIS
Web site, charts for selection of the proper
spacer and/or sleeve. There are seven sleeves
and three spacers.

Stake the pinion shaft lock nut at four points.

Full-time 4WD Center Differential
Use stopper 498427000 to rotate the pinion
shaft when adjusting the differential bearing
preload and backlash .

The split needle bearings must be installed
in exactly the same position when the center
differential is assembled.

Use a dial gauge to measure the differential
backlash. Refer to the Subaru Service Manual
on STIS Web site differential bevel washer chart
to select the proper bevel washer. Always consult
the appropriate Subaru Service Manual on STIS
Web site for proper adjustment of the differential
lock cable.

Viscous Full-time 4WD Transmission
When towing a vehicle with a viscous coupling,
all four wheels must contact the ground or the
vehicle must be hauled on a flat bed truck (all
wheels off the ground).

The transfer case and extension housing
can be removed from the main case without
disassembly of the main case components.

The split needle bearings must be installed in
exactly the same positions when the center
differential is reassembled.

It is easier to determine the center differential
snap ring clearance before reassembly of the
center differential components.

Install the thickest snap ring possible which
allows the desired clearance for the center
differential cover. Always install a new selective
Snap Ring (110 mm).

The original backlash washer must be installed
dry to obtain an accurate backlash measurement.
The washer is also directional. The chamfered
side must face the viscous coupling.

47

The split needle bearings must be reinstalled
to the exact same positions as when the center
differential was disassembled. The needle
bearings are a matched set and must be
replaced as a set.
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Chart for Tooth Contact

Checking Item

Contact Pattern

Corrective Action

Correct tooth contact

Tooth contact pattern slightly
shifted toward toe under no-
load rotation.

(When loaded , contact
pattern moves toward heel.)

7

Correct

Face contact
Backlash is too large.

et et

This may cause noise and chipping at
tooth ends.

>

Increase thickness of drive pinion height
adjusting shim in order to bring drive
pinion close to crown gear.

Flank contact
Backlash is too small.

A

Contact area is small. This may cause
chipping at toe ends.

e

Reduce thickness of drive pinion height
adjusting shim in order to move drive
pinion away from crown gear.

Toe contact

(Inside end contact)

//

B PR——

This may cause noise and stepped wear
on surfaces.

Adjust

as for flank contact.

€

Heel contact
(Outside end contact)

Contact area is small.
This may cause chipping at heel ends

Adjust as for face contact.

1Y

5

v

173

CHART FORTOOTH CONTACT
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Model Non-turbo model [ Turbo model
Type 5-forward speeds with synchromesh and 1-reverse
1st 3.454 3.166
2nd 2.062 1.882
Transmission gear ratio 3o 1.448 1296
9 4th 1.088 0.972
5th 0.780 0.738
Reverse 3.333
Front reduction gear | Final Type of gear Hypoid
Gear ratio 3.900
Transfer Type of gear Helical
Rear reduction gear Gear ratio 1.000
) Type of gear Hypoid
Final -
Gear ratio 3.900
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¢ (3.7USqt, 3.1 Imp qt)
MANUAL TRANSMISSION CHART
5 MT Speedometer gear is deleted and wheel speed signal is taken from ABSCM.
June 2011
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Improvement of 1st - 2nd gear shift feeling
In order to reduce shifting friction, two detent balls are used on select models instead of
key springs.

Detent ball

Key spring

176

DIFFERENCE OF DETENT BALLS AND KEY SPRINGS
NOTE: ONLY TWO DETENT BALLS ARE USED ON THE 1ST AND 2ND GEAR HUB.

DETENT BALL FRONT/REAR VIEW

180

1STAND 2ND SLIDER 1STAND 2ND HUB
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2010MY 6 Speed Manual Transmission

A new split case 6 speed manual transmission is available for the 2010 and newer Legacy and

Outback vehicles.
The transmission is equipped with a hydraulic activated push type clutch.

Gear shifting is controlled with a cable type external shift mechanism.
The new shifter has an integrated reverse lock out mechanism in the shifter assembly.

SHIFTER AND CABLES FORWARD VIEW

SHIFTER AND CABLES SIDE VIEW

51
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Split Case Manual Transmiss

SECOND GEAR

52

ions

FIFTH GEAR
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REVERSE GEAR

The constant mesh reverse mechanism is
equipped with a single cone synchronizer.

53

CONSTANT MESH

The 6 Speed Split Case MT uses a constant
mesh synchronized reverse gear. The pinion,
mainshaft and reverse shift arm/fork must be

removed before the reverse idler assembly can
be serviced.

@O oo

194

REVERSE IDLER GEAR ASSEMBLY

The reverse idler gear uses a spring and sub
gear to maintain tension between the idler gear
and the reverse drive gear of the mainshatft. This
prevents noise and gear clashing.
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SHAFT

Components supporting the reverse idler gear
assembly.

196

FRONT VIEW

DRIVE AND DRIVEN GEAR

54

SPRING PIN

Do not drive out the spring pin until the shaft
has been rotated.

BUSHING BOLT

The bolt must be removed before the reverse
idler assembly can be removed.
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OIL GUIDE

After the bolt from the outside of the case has
been removed, rotate the shaft so that the spring
pin can be driven out without hitting the case.

SNAP RING

Remove the snap ring and discard. Replace with
a new snap ring.

55

REVERSE IDLER GEAR SHAFT

Pull the shaft towards the rear of the case to
remove.

REMOVING IDLER SHAFT

Reverse idler shaft exit point.

REVERSE IDLER COMPLETE
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INSTALLING IDLER SHAFT

Begin reassembly by installing the idler shaft
part way.

206

OIL GUIDE AND THRUST WASHER

Assemble the oil guide to the rear thrust washer
and apply a small amount of bearing grease to
both sides.

REAR THRUST WASHER

Turn the transmission vertical and position the
rear thrust washer and oil guide as shown.
Engage the reverse idler shaft to the top side of
the thrust washer. Do not allow the reverse idler
shaft to drop downward.

FORWARD THRUST WASHER IN PLACE

Apply a small amount of grease to both sides
of the forward thrust washer and position to the
case as shown.
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INSTALLING THE REVERSE IDLER GEAR ASSEMBLY

Carefully install the reverse idler gear assembly
between the thrust washer and slide the reverse
idler shaft into the gear assembly and into the
forward thrust washer.

REVERSE IDLER SHAFT FLAT SIDE

Rotate the reverse idler shaft so that the flat side
is facing out.

INSTALLING THE REVERSE IDLER SHAFT BUSHING

Install the reverse idler shaft bushing. This part
is selective and controls the end play of the
gear assembly. The number of lines around the
bushing serve as identification.

SNAP RING

Install a new snap ring and confirm that it is
fully seated.
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SPRING PIN LOCATION

Install spring pin.

BUSHING BOLT

Install the bushing positioning bolt.

Rotate the reverse gear assembly. If it is binding,
loosen this bolt, rotate the gear assembly again
and retighten the bolt.

MAINSHAFT BEARING

Fully seat the mainshaft bearing and make a
mark along the side of the bearing and the case.

TRIM STICK POSITIONING

Wedge a plastic trim stick between the case and
the reverse idler gear.
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58



Split Case Manual Transmissions (201)

PRE-LOADING THE SUB-GEAR
Lift the mainshaft so the reverse drive gear and the reverse idler gear are not meshed.
Place a shop cloth over the case. Using a screwdriver move the sub gear upward two teeth.

CLOSE UP

Hold the sub gear pre-loaded two teeth and carefully lower the mainshatft into place. Use the marks
made earlier to locate the bearing positioning pin. Double check that the mainshaft bearing is
fully seated and the tensioner gear is pre-loaded by two teeth. Remove all tools and shop cloth.
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SHIFTER FORK AND SHIFTER ROD

MT-02128
(1)  Shifter arm (8)  3rd-4th shifter fork (15) Checking ball plug
(2) Selector arm (9) 3rd-4th fork rod (16) Checking ball spring
(3) Spring pin (10) 1st-2nd shifter fork (17) Check ball
(4) Reverse shifter fork (11)  1st-2nd fork rod (18) Gasket
(5) Reverse fork rod (12) Interlock plunger
(6) 5th-6th shifter fork (13) Interlock plunger Tightening torque:N-m (kgf-m, ft-1b)
(7)  5th-6th fork rod (14) Interlock plunger T: 20 (2.0, 14.8)
219
SHIFTER FORK AND SHIFTER ROD
June 2011
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Split Case Manual Transmis

REVERSE LOCK OUT MECHANISM

Pulling up on the reverse collar below the shifter
knob allows the reverse shifter arm to clear the
lock out plate. Continued movement of the shifter
to the right rear of the shifter engages reverse
gear.

COUNTER WEIGHT

Two cables connect to the shifter mechanism
at the side and top of the transfer housing. The
side cable moves the selector arm forward and
rearward. This cable is equipped with a counter
weight to provide a positive shift feel.

The top cable moves the selector arm left and
right. This movement is adjustable at the shifter
end of the cable.

61

55
] ."'"*é'rﬁer:tor Arm

BACK AND IN

FORWARD AND OUT

June 2011




Split Case Manual Transmissions (201)

224

SHIFTER BOTTOM VIEW ON BENCH SHIFTER LOWER COVER REMOVED

Disconnect the cable from the transmission
and remove it from the shifter.

i Measure distance (a). The specified normal
o | )

distance is 11 mm.

The cable must be removed from the shifter
housing before it can be adjusted.

Note: The locking mechanism is very
delicate. If the locking mechanism is broken,
the cable must be replaced.

HEAT SHIELD

The shifter is accessed by removing the heat
shield and lower shifter cover.

ADJUSTING SHIFT CABLE

Unlock the cable adjuster by sliding the green tab
back and exposing the complete pink\adjuster.
Apply light upward pressure as indicated.

SHIFTER LOWER COVER
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SEATING ADJUSTER CABLE MOUNTED UNLOCKED

Reinstall the cable and measure the distance | The other is not being able to shift from 4th to
as indicated. While maintaining the measured | 5th. In this case make distance (a) shorter.
distance, re-seat the adjuster.

- T

230

DISTANCE (a)

There are two different situations that may
require shifter cable adjustment.

One is not being able to shift into 5th and 6th
gear. In this case make distance (a) longer.

CABLES INSTALLED CLOSE UP

Reinstall shifter cover and heat shield.
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NOTE:
"Replace

@ cable if
it is ever
 removed
£ from

¢ this shift

TRANSFER CASE SIDE PLATE

During disassembly the transfer housing can only be removed by using the following procedure:
Remove the side plate (This pin is held in the transfer housing by the side plate, it will fall out
once the plate is removed).

PIN

Shift the transmission into neutral and then force it beyond the neutral point for 1st and 2nd gear
and hold it there. This will move the selector arm away from the shift rails. The transfer case can
now be removed.
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The remaining transmission servicing is almost identical to the 5 speed manual transmission
except special tool 18662AA010 is used to lock the pinion and hollow shaft together and tool
number 18667AA020 is used to loosen and tighten the pinion shaft nut.

FID_04_015

237

SHIFT RAILS

Additional Information:
The split case 6 speed manual transmission vehicles have a gear indicator display in the
combination meter. This number is determined by the ECM comparing vehicle speed and engine
speed.

ECM — BIU — Combination Meter via CAN.
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Clutch Control

The hydraulic clutch is operated by the Clutch Master Cylinder and Throw out Bearing Actuator.
The Actuator is located on the transmission and the Clutch Master Cylinder is located above the

clutch pedal in the passenger compartment.

o v
/ Starter

. « Relay\

Clutch
Switch

Cylinder:;

Clutch® i/
Stroke'
Sensor

CLUTCH ASSEMBLY

The Clutch Master Cylinder houses the Clutch Pedal Stroke Sensor. The sensor cannot be replaced

separately from the Clutch Master Cylinder.

BODY INTEGRATED

Je C: UNIT B:

CLUTCH STROKE SENSOR

AT G G (FJczr o n CDET]
] =:
o I/F :
Jic
na EIES T —== [ ¢ ] 12 vocom
B ] 23
‘ (w2
m
GEl]tE
@ [% £ [¥1] : TERMINAL No.
OPTIONAL ARRANGEMENT
2 =] |5
< wn ™
To EPB
N —— 7
1 |2 | 3|4|5 240

EPB CLUTCH STROKE SENSOR

As the clutch pedal is depressed the moving piston in the Clutch Master Cylinder changes the
position of a magnet and the Clutch Stroke Sensor (PLCD) Permanent Magnet Linear measures

the amount of travel.

Note: PLCD, Permanent Magnet Linear - Displacement Sensor.
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“ECM |
CIutchSwitch :

\

=

QG
2

i/ LR Y ‘

CLUTCH PEDAL

Two other switches are located on the clutch pedal. The Starter Relay Clutch Switch and the ECM
Clutch Switch.
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TO POWER SUPPLY CIRCUIT

ST-1 ST-2
F/B FUSE NO. 21 IG SW
(ST) (ST)

g :

\,
/

RELAY

] STARTER

BL

000 [ Z W
wB)] 3 |FO O—| 4 [WL

Ve
\

]| cLutcH
STROKE ﬁ

6 SENSOR
[| (CLUTCH

START

SWITCH)

]| Gaed

-

c16{wWB
C35| GB

B26 | WL

B:(8135) c: (B136) ECM

242

STARTER RELAY CLUTCH SWITCH

The Starter Relay Clutch Switch is connected to a 2 pole connector that leads to the 5 pole B 501
connector. The 2 pole connector is not included in the service manual wiring schematics.
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The ECM Clutch Switch is used for the Cruise Control and other ECM functions.

5. @) : @) Eom

GR ]C30
VR |B14

(w]c2
RY | B9

G Ny W 3 PG

(BLUE)

| — |

112

CLUTCH
SWITCH

243

ECM CLUTCH SWITCH

(Consult the I/0O chart of the Subaru Service Manual on STIS)
The ECM Clutch Switch 2 pole connector B 107 is included in the Subaru Service Manual wiring

schematics.
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CLUTCH FLUID RESERVOIR

The Clutch Master Cylinder Reservoir is mounted in the engine compartment on the bulkhead. A
rubber hose leads away from the Reservoir and friction fits over a metal line that is routed through
a bulkhead grommet to the top of the Clutch Master Cylinder.

-

nr ﬂk" e . ‘A"
“Lineifr Dm’Reservmr -*s.

Line from
‘ Master Cylinder,

Line to

LII"IE tﬂ Dampér - | Clutch Actuator

CLUTCH DAMPER (LOCATED SLIGHTLY TO LINE POSITIONING
THE RIGHT OF THE STEERING COLUMN)

Hydraulic pressure from the Clutch Master Cylinder is routed to the Clutch Damper and finally
through the bulk head grommet to the Throw-out Bearing Actuator.

NOTE: Use care when servicing the Clutch Master Cylinder and Damper to prevent fluid
spills in the passenger compartment.
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TOOLS AND EQUIPMENT

Tool Number Description
ST42099AEQ00 Special Quick Connect Tool
398527700 Oil Seal Bearing Race Pin
399780104 Preload Weight
498077000 Bearing Press Blocks
498077300 Center Differential Bearing Remover
498077400 Synchronizer Cone Remover
498247001 Magnetic Base for Dial Indicator
498255400 Magnet Base Plate
498427100 Stopper
498447100 Differential Side Seal Installer
498517000 Drive Pinion Bearing Replacer
498787100 Main Shaft Stopper
498937000 Transmission Main Shaft Holder
499277200 Bushing Installer
499747100 Clutch Disc Guide
499757002 Snap Ring Press
499785500 Backlash Wrench
499787000 Differential Side Bearing Retainer Wrench
499827000 Speedometer oil Seal Press
499857000 5th Driven Gear Remover
499877000 4-5 Race Installer
499917500 Drive Pinion Gauge Assembly
499927100 Trans Hand Crank
499937100 Trans Stand Set
499987003 Socket
499987300 Pinion Nut Socket
898938600 Main Shaft Holder
899524100 Differential Bearing Puller Set
899580100 Bearing Installer
899714110 Retainer
899754110 Main Shaft Press Tool
899858600 Retainer
899874100 Bushing Installer
899884100 Pinion Shaft Holder
899904100 Straight Pin Remover
899988608 Pinion Shaft Socket

June 2011
73



Split Case Manual Transmissions (201)
Tool Number Description
J-25070 Heat Gun
J-26900-7 Dial Caliper
S0A626215 Accent Ball Installer
S0A629389 Drive Pinion Installer
J-41510 Bell Housing Bolt Torx Bit

74
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Service Bulletins

No. Date Title Subject
03-45-90 |01-22-90 | All 1987~1994 Justy Clutch cable adjustment (Revised
procedure)
03-46-90 |04-03-90 |1989~1990 Legacy, L-Series, XT First gear disengagement
03-47-91 | 05-15-91 | 1990~1994 Legacy w/Manual Clutch pedal assist spring falling off
Transmission (except sport sedan)
01-143-96 |12-23-96 | All models 1990~1999 Recommended sealants and
adhesives
03-48-99 |07-14-99 |95MY~98MY Forester, Legacy and First gear popping out
Impreza; AWD models with Manual
Transmission
03-49-02 | 11-01-02 |1999~2000 All models w/Manual Popping out of reverse
Transmission
03-49-02R |04-23-04 |1999~2002MY Subaru Vehicles w/ Popping out of reverse
Manual Transmission
03-51-02R [05-01-03 [All 1999~2002MY and some 2003MY | Cold clutch judder (Revised bulletin)
2.5L Vehicles;
All 2002MY and some 2003MY 2.0L
WRX Vehicles
03-52-03R [07-15-03 |1995~2002MY Legacy; Clutch pedal sticking (Revised)
1997~2003MY 2.5L Impreza; and
1998~2003MY Forester Vehicles
All models have Manual Transmission
03-53-04 | 08-20-04 | All A/T and M/T Vehicles Transmission Rear Cross Member
03-55-05 | 04-29-05 |2004~2005MY Impreza WRX Vehicles | Countermeasure to Elimate Noise
from the Rear Differential Area
03-56-07 | 09-07-07 |2007~08MY Legacy/Outhack Parking Brake Lever Boot and Manual
06-38-07 Transmission Shift Lever Boot
03-60-08 |11-24-08 |2008MY and later Legacy Spec-B, 6MT | Modification of 6-speed MT Qil Pan
2008MY and later Impreza STI, 6MT and Drain Plug
03-61-08 | 12-02-08 |2007MY and later Legacy Modification of Filler and Drain Plug
2007MY and later Tribeca Gasket
Equipped with VA2-Type Rear
Differential
03-64-09 |03-05-09 |2006~2008MY Impreza STI 6SP Manual Transmission Noise when

2009MY Impreza STI (early
production)

Cold, Engine Idling

75

June 2011




Split Case Manual Transmissions (201)
State |/M Program Advisories Bulletins

No. Date Title Subject
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Tech TIPS

Date Subiject

07/95 Inspection of clutch free play during PDI

05/96 Outback gear ratios

10/96 Where's the hill holder?

11/96 Inspection of clutch free play during PDI

01/97 07 Legacy rear differential crossmember bracket noise and vibration
04/97 Rear differential modifications

07/97 All Subaru models with stepped and flat flywheels

07/97 Additional parts information on differential modifications

07/97 Identifying 1997 Subaru Legacy propeller shafts

10/97 ‘97 Legacy rear differential crossmember bracket noise & vibration
04/98 Rear differential vent oil leakage

09/98 M/T case boss wear

10/98 5MT popping out of first gear

02/99 Shifter rattle

03/99 All 1999 manual transmission vehicles

06/99 Transmission/rear differential gear ratios

01/00 Popping out of fifth gear

04/00 1999/2000MY manual transmission popping out of 1st gear
11/00 2001MY Outback H6-3.0 VDC precautions

8/02 Use of correct fluids

9-10/02 Parts supersession 2002MY Outback & Impreza first driven gear
05/03 Transmission popping out of 3rd gear

06/05 2005MY Manual Transmission Speedometer gears

07/05 STi Rear Differential Oil

01/09 Impreza STI Characteristics

05/09 Clutch Pedal Squeak

10/06 Manual Transmission Center Differential Damage

02/08 ST1/ DCCD "Klunking Noise"

09/09 DTC P1720, DCCD Code in Memory, 2008MY STI
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71 Title Slide (Pinion Shaft Reassembly) 22
72 1st Driven Gear Bushing 22
73 2nd Gear Driven Bushing 22
74 3rd-4th Driven Gears 23
75 Pinion Shaft Roller Bearing 23
76 Woodruff Key 23
77 5th Driven Gear 23
78 Install Driven Shaft Washer and Lock Nut 24
79 Roller Bearing Starting Torque 24
80 Install Driven Shaft Assembly 24
81 Visual Check / Bearing Preload 24
82 Torque Lock Nut 25
83 Lock Nut Starting Torque 25
84 Title Slide (Transmission Main Shaft Disassembly) 25
85 Main Shaft Assembly 25
86 Removing Synchro Cone and Baulk Ring 26
87 Press off Components 26
88 Main Shaft Components 26
89 Title Slide (Disassembly & Inspection of Components) 27
90 Bearings 27
91 Bushings 27
92 Gears 27
93 Inspect Gear Teeth & Couplers 27
94 Synchronizer Ring 28
95 Synchronizer Ring Wear 28
96 QOil Seals & 0-rings 28
97 Shift Forks & Rails 28
98 Title Slide (Transmission Main Shaft Reassembly) 29
99 4th Gear Bearing Race 29
100 4th Gear Thrust Washer 29
101 Ball Bearing Pressing 29
102 5th Gear Thrust Washer Detail 29
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Slide Sequence

Slide No. Description Page No.
103 5th Gear Thrust Washer 30
104 Installing Reverse Baulk Ring and Synchro Cone 30
105 Main Shaft 30
106 Mainshaft End Play Clearance 30
107 Title Slide (Differential Disassembly and Reassembly) 31
108 Differential Assembly 31
109 Differential Components 31
110 Axle Shaft Clearance 31
111 Title Slide (Pinion Depth Shim Selection) 32
112 Adjustment of Drive Pinion Shim Gauge 32
113 Using Pinion Setting Gauge Assembly 32
114 Drive Pinion Shim 32
115 Title Slide (Transmission Reassembly) 32
116 Install Differential Assembly 32
117 Knock Pin Bearing Holes 32
118 Knock Pins 33
119 Measure Shifter Fork Centering 33
120 Measure Shift Rod End Clearance 33
121 Transmission Case Reassembled 33
122 Title Slide (Hypoid Gear Adjustments) 34
123 Locking the Driven Shaft 34
124 Hypoid Gear Clearance Adjustment 34
125-129 Hypoid Gear Tooth Contact Patterns 34
130 Install Transfer Case & Extension Assembly 35
131 Title Slide (Transfer Case and Extension Case Assembly) 35
132 Height “W” 35
133 Depth “X” 35
134 Depth “S” 36
135 Depth “T” 36
136 Title Slide (Center Differential) 36
137 1999 and Later Center Differential Assembly 36
138 Removing Ball Bearing 36
139 Installing Ball Bearing 37
140 Title Slide (Viscous Full-time 4WD Transmission) 37
141 Viscous Full-time 4WD Transmission 37
142 Viscous Coupling 37
143 Viscous Coupling Components 38
144 Viscous Goupling Plates 38
145 Legacy Pinion Shaft 39
146 Thrust Bearing Preload / Selective Parts 39
147 Transfer Case Removal 39
148 Transfer Case and Extension Housing 39
149 Center Differential Disassembly 40
150 Viscous Coupling Removal 40
151 Ball Bearing Removal 40
152 Measuring Bearing End-Play 40
153 Measuring Outer Snap Ring Clearance 4
154 Install Center Differential Ball Bearing 4
155 Center Differential Housing Snap Ring Clearance 4
156 Measuring Snap Ring Clearance 4
157 Reassemble Center Differential 42
158 Reassemble Center Differential Adjusting Washer 42
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Slide Sequence

Slide No. Description Page No.
159 Backlash Adjustment 42
160 Measuring Height “A” 43
161 Measuring Depth “B” 43
162 Calculate End-Play “C” 43
163 Measuring Height “W” 43
164 Measuring Depth “X” 44
165 Calculate Clearance “Y” 44
166 Title Slide (Forester Hill Holder) 45
167 PHV (pressure Hold Valve) 45
168 Clutch Pedal 45
169 Clutch Pedal In (Artwork) 45
170 Clutch Pedal Out (Artwork) 45
171 Title Slide (Notes and Cautions) 45
172 Title Slide (Chart for Tooth Contact) 48
173 Chart 48
174 Manual Transmission Changes/Enhancements 2008 49
175 Manual Transmission Chart 49
176 Difference of Detent Balls and Key Springs 50
177 Detent Ball in Place 50
178 Detent Ball Front/Rear View 50
179 1st and 2nd Slider 50
180 1st and 2nd Hub 50
181 Title Slide (2010MY 6 Speed Manual Transmission) 51
182 Shifter and Cables Forward View 51
183 Shifter and Cables Side View 51
184 Neutral 52
185 First Gear 52
186 Second Gear 52
187 Third Gear 52
188 Fourth Gear 52
189 Fifth Gear 52
190 Sixth Gear 53
191 Neutral at Reverse 53
192 Reverse Gear 53
193 Constant Mesh 53
194 Reverse Idler Gear Assembly 53
195 Shaft 54
196 Front View 54
197 Drive Driven Gear 54
198 Spring Pin 54
199 Bushing Bolt 54
200 Qil Guide 55
201 Snap Ring 55
202 Reverse ldler Gear Shaft 55
203 Removing Idler Shaft 55
204 Reverse Idler Complete 55
205 Installing Idler Shaft 56
206 Qil Guide Thrust Washer 56
207 Rear Thrust Washer 56
208 Forward Thrust Washer In Place 56
209 Installing The Reverse Idler Gear Assembly 57
210 Reverse Idler Shaft Flat Side 57

June 2011

81



Slide Sequence

Slide No. Description Page No.
211 Installing The Reverse Idler Shaft Bushing 57
212 Snap Ring 57
213 Spring Pin Location 58
214 Bushing Bolt 58
215 Mainshaft Bearing 58
216 Trim Stick Positioning 58
217 Pre-Loading The Sub-Gear 59
218 Close Up 59
219 Shifter Fork and Shifter Rod 60
220 Reverse Lock Qut Mechanism 61
221 Counter Weight 61
222 Back and In 61
223 Forward and Out 61
224 Shifter Bottom View on Bench 62
225 Heat Shield 62
226 Shifter Lower Cover 62
227 Shifter Lower cover Removed 62
228 Adjusting Shift Cable 62
229 Seating Adjuster 63
230 Distance (a) 63
231 Cable Mounted Unlocked 63
232 Adjuster Seater Activating Lock 63
233 Cables Installed Close Up 63
234 Side Cable Lock at Shifter 64
235 Transfer Case Side Plate 64
236 Pin 64
237 Shift Rails 65
238 Title Slide (Clutch Control) 66
239 Clutch Assembly 66
240 EPB Clutch Stroke Sensor 66
241 Clutch Pedal 67
242 Starter Relay Clutch Switch 68
243 ECM Clutch Switch 69
244 Clutch Fluid Reservoir 70
245 Clutch Damper (Located Slightly to the Right of the Steering Column) 70
246 Line Positioning 70
247 Copyright
248 The End
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