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As good as new- guaranteed!

Why take chances with inferior
aftermarket parts? Genuine Subaru
Remanufactured Parts are
remanufactured by Subaru
suppliers to perform as well
as original installed parts, and

to meet the latest, most
stringent OEM specifications.
Plus they’re backed by the
same Genuine Subaru Parts

Limited Warranty as the
originals, which protects your
customers—and your reputation. Don’t
, ask for trouble. Ask for Subaru
Remanufactured Parts includ-
ing axle shafts, brake calipers,
automatic transmissions, starters

and alternators. Find your nearest
Subaru N.E.W. Horizons
wholesaling dealer at

www.endwrench.com

SUBARU.
GENUINE PARTS

Remanufactured
Not Rebuilt -
And Priced to Save

What's the difference between Genuine Subaru
Remanufactured Parts and rebuilt aftermarket parts?
In a word: quality. Unlike rebuilt

parts that may be little more

than recycled parts that

have been cleaned up and

repainted with only the

most obvious faults brought

back to working order, every

Subaru Remanufactured Part

meets the same specifications as the new straight-
from-the-factory part it’s designed to replace.

Every Genuine Subaru Remanufactured Part passes the
same tests as new parts. Every one incorporates the
latest design enhancements and is engineered to help
provide superb performance, precise fit for fast and
easy installation, trouble-free driving and unsurpassed

safety.

Such attention to detail helps ensure reliability so all
Subaru Remanufactured Parts are all backed by the
Genuine Subaru Parts Limited Warranty.

Finally, Subaru remanufactured parts cost less because
they cost less to build. Instead of raw material, they
start with only the best cores. These they disassemble,
clean, machine and refit to the strictest quality standards
to ensure that you and your customer will be satisfied
when you specify Genuine Subaru Remanufactured
Parts for your repair work.

Genuine Subaru
Remanufactured Parts Mean Business

Brake Calipers Includes front and rear calipers
Electrical Includes alternators, starters and
digital dashes
Automatic Transmissions Includes AWD and FWD
Drive Train Includes rear differentials and front axles
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Caution: Vehicle servicing performed by
untrained persons could result in serious
injury to those persons or others.

Information contained in this publication
is intended for use by trained, professional
auto repair technicians ONLY. This
information is provided to inform these
technicians of conditions which may
occur in some vehicles or to provide
information which could assist them in
proper servicing of these vehicles.

Properly trained technicians have the
equipment, tools, safety instructions, and
know-how to perform repairs correctly
and safely. If a condition is described, DO
NOT assume that a topic covered in these
pages automatically applies to your vehi-
cle or that your vehicle has that condition.
BRAT, Forester, Impreza, Justy, Legacy,

Loyale, Outback, Subaru SVX and WRX
are Subaru Registered Trademarks.
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4EAT Phase 1 Diagnosis and Service

The Subaru 4EAT transmission is a four speed,
microprocessor-controlled transmission. Changes
in your diagnostic approach, due to these electronic
transmission controls, are required.

OE Shop Talk

Our commitment to help you keep your customers
satisfied and coming back to you for their Subaru
service and repairs has not changed. In fact, there
are more parts being offered under the Subaru
Geniune Parts banner than ever.

4EAT Phase 2 Overview

Internal and external changes require viewing the
4EAT Phase 2 as an entirely new automatic
transmission. Because it is unlikely that you will be
disassembling a Phase 2 transmission in the near
future, this article will concentrate on principles of
operation and failure diagnosis.

Subaru N.E.W. Horizons Dealer Listings

Subaru N.E.W. Horizons Dealers have been
recognized for their outstanding performance in
serving the wholesale market. They provide you
with a direct wholesale parts hotline and also
maintain a large inventory of competitively priced
Genuine Subaru Parts.

Insider Info

An assortment of Subaru service bulletins and time-
saving tips for aftermarket technicians, this time
with a drivetrain diagnosis and service slant.

Subaru Internet Resources

Additional Subaru parts and service information
is available online. The End Wrench can also be
found at www.endwrench.com. Log onto
http://techinfo.subaru.com for access to Subaru
service manuals, service bulletins, Tech Tips.
newsletters and owner's manuals. You can also
select from a range of SPT Performance Parts at
www.spt.subaru.com.
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EAT

Phase 1

sor-controlled transmission that was installed
in many 1987.5-98 Subaru vehicles. It is not a
three speed transmission with overdrive. It features
a lock-up torque converter, which locks up in all
forward gears except Ist.

The Subaru 4EAT is a four speed microproces-

AEAT assembly

The shift quadrant has been designed in accor-
dance with the four forward speeds. In P, R, or N,
there aren’t any special features. With the selector
in D, the transmission shifts through all four gears.
With the selector in 3, the transmission shifts 1, 2,
3. When the selector is in the 2 position, the trans-
mission shifts through 1st and 2nd. If necessary, 3rd

The End Wrench %
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gear is computer selected to prevent the engine
from over-revving.

Manual 1st gear is only activated when the 1-
HOLD button is depressed and the shifter is in
manually selected 2. This will provide engine brak-
ing. The transmission will upshift through 2nd and
3rd if necessary, in order to prevent the engine
from over-revving.

The 1-HOLD indicator is displayed on the com-
bination meter when the button is activated. When
the computer overrides the 1-HOLD gear selection
the display will change.

An enhanced version of the 4EAT was intro-
duced with the 1990 Legacy. Although similar in
demgn to the earlier
4EAT, the shift quadrant
is different. The Legacy
4EAT has a seven-posi-
tion quadrant: P-R-N-
D-3-2-1. The 1-HOLD
button has been deleted
and a manual button has
been added.

When the selector is in
3rd range, manual switch
ON, the transmission
will start in 2nd gear and
shift to 3rd. In 2nd range AT Selector Lever

www.endwrench.com



manual, the transmission starts and stays in 2nd gear, but will
upshift to 3rd gear at 6500 RPM to prevent damage to the
engine. In 1st range manual the transmission stays in st gear
and also will upshift to second at 6100 RPM to prevent dam-
age to the engine. Additionally, on all wheel drive (AWD)
vehicles, the TCU applies a more aggressive AWD map when
the selector is in the 1st position, manual switch ON or OFF.
These changes result in improved driveability on low traction
road surfaces.

In 1995 the manual button was deleted. When 3 is select-
ed, the transmission shifts through1st, 2nd, and 3rd. When 2
is selected, the transmission shifts 1st and 2nd. When 1st is
selected, the transmis-
sion stays in 1st. On
1995  through 1998
model year vehicles, the 2nd
TCU controlled upshift
logic was replaced by a
fuel cut logic.

The 1993 Impreza was
introduced with fuel cut
logic, never having an
auto up shift logic.

1992 through 1997 Refer to Service Manual for specific model gear ratios.
SVX used the same shift
logic as the 1990-94
Legacy. The Manual but-
ton was retained until
production of the vehicle
was discontinued in 1997.

The TCU monitors
various engine and vehicle
inputs, i.e., throttle posi-
tion and vehicle speed,
etc. It also controls the
electronic shift solenoids
in the transmission.

GEAR RATIOS

1st 2.785
1.545
3rd 1.000

4th 0.694
REV 2.272
Final Drive: 3.70:1 or 3.90:1

Legacy Final Drive: 4.11:1 4WD
3.70:1 FWD

U

Electronic Control
System Overview

The electronic control system consists of various inputs
(sensors) and outputs (lights and solenoids) in addition to
the Transmission Control Unit (TCU).

This is the second generation of Subaru automatic
transmission. In addition to being smoother and quieter,
it is designed to help maximize fuel economy while pro-
viding performance.

It monitors the engine and transmission performance con-
ditions, the driver’s demands and the vehicle speed.

Transmission Control Unit

The TCU is a highly sophisticated microprocessor with a
self-diagnostic long-term memory. It also has a failsafe func-
tion, which maintains driveability in case of a major electri-
cal component failure.

NE

SUBARU,

In a transmission equipped for AWD the TCU utilizes a
program which continually changes the degree of AWD
based upon vehicle operating condition(s).

The TCU controls shifting and line pressure in addition to
the lock-up torque converter and the MPT clutch.

TCU Inputs
Throttle sensor/idle switch
Vehicle speed sensor #1
Vehicle speed sensor #2
Tachometer signal
Inhibitor switch
Cruise control signal
ATF temperature sensor
Ignition/ battery Voltage
1-HOLD switch
Forced front wheel drive (FWD)

Throttle Sensor

The throttle sensor/idle switch is basically electrical
throttle pressure. The load signal affects: shifting, line pres-
sure and lock-up. The closed throttle input affects the
lock-up release mode as well as smooth downshifting into
2nd gear. It also causes a reduction in the pressure.

Vehicle speed sensor #1 is mounted to the transmission
and is basically electrical governor pressure. It is used to
detect vehicle speed and it affects shift points, lock-up and
line pressure.

In FWD transmissions, the speed sensor reads parking
gear rotation at the front output shaft. In AWD transmis-
sions, it senses the transfer clutch drum rotation at the rear
output shaft.

Vehicle speed sensor #2 is built into the combination
meter. In FWD units, it is used as a back up for speed sen-
sor #1. In AWD units, it is used as the front output shaft
speed sensor.

An electric speedometer system was first introduced on
the SVXiin 1992. It was later added to the1995 Legacy, 1996
Impreza and 1998 Forester. The system uses a Magnetic

Winter 2004 ¢ Number 25 | 5



Driven By What's Inside -
Genuine Subaru Replacement Parts

With Subaru’s national advertising campaign linking the inner strength of Lance Armstrong

to Subaru vehicles, original equipment parts take center stage at your shop.

Armstrong and Subaru cars, the campaign stresses

that whats inside is what drives one to succeed. For
people, it's a combination of intense motivation and inner
strength. For every Subaru, it excellent engineering design
and high quality Genuine Subaru Parts.

Theres a great deal of truth in this ad campaign.
World-renown bicyclist and five-time winner of the Tour
de France, Lance Armstrong has overcome tremendous
odds to capture the imagination and heart of the entire
world. Subaru is proud to be associated with him and the
values he embodies. We are equally proud of the determi-
nation of our people who produce Subaru automobiles.
Subaru has become synonymous with rugged reliability,
responsive traction, safety and value. The Genuine Subaru
Parts that are inside every Subaru help to maintain and
build on that reputation.

You, the independent repair technician, are a vital part
of the Subaru equation. When you install Genuine Subaru
Parts, you help keep Subaru vehicles operating at their
best. You're the one who provides your Subaru customers

Capturing the vitality and durability of both Mr.

with safe vehicles that perform up to expectations even in
dangerous driving conditions and you deliver satisfaction,
value and peace of mind that is backed by the Genuine
Subaru Parts Limited Warranty.

When you consider the fact that you can offer all
these assurances while making a good profit based on
competitively priced Subaru parts, you have to admit that
2004 looks like it can be a very successful and rewarding
year to be a Subaru repair facility!

LOW PARTS PRICING
CONTINUES

Our commitment to keeping Genuine Subaru
| Parts competitively priced remains rock

solid! One example of that is the remarkable
price reduction on heated windshields announced in time
for winter repairs. Applications include 1998-99 Legacy
models and 1999-2002 Foresters. Contact your Subaru
dealer for these warranty-backed windshields.

PLANNING TIPS FOR CAR CARE MONTH

With April just around the corner its not too early to begin planning for this years National

Car Care Month. With billions of dollars spent on vehicle maintenance every year, zero in

on your share of it when the spotlight is trained on car repairs this April.

involved in National Car Care Month, be sure to

check out the Car Care Council’s official Web site,
www.carecare.org. However, to get you started, here are
a few planning tips for running an “April Car Care
Check-up Sale:”

* Start planning for your special car care service special at

For a wide range of ways and ideas for getting

least a month ahead of time to give you and your people
time to handle the extra jobs involved in holding a two or
three week promotion.

* Be sure you arrange for your advertising to break in a

The End Wrench %

carefully planned sequence over the course of your
special to keep customers coming in at an even rate.

¢ Confirm that you have plenty of quick-turnover parts in
stock including coolant, brake fluid and other
automotive chemicals, wipers and filters, belts, hoses
and batteries. That way you wont run short when
customers come in.

* Consider your staffs schedule to ensure you have
enough technicians available to handle the extra work.

www.endwrench.com



SPT PARTS CAN MEAN HIGHER PROFITS FOR YOUR SHOP

Winter is the time when Subaru performance enthusiasts love to hunker down in their garages

and upgrade their vehicles. Some may plan new ways to add extra performance features to

their cars while others bring out the tool sets and get right to it.

draw them to your shop for the performance parts

of their dreams using special offers and sales on
Genuine Subaru Performance Tuning (SPT) Components
and Accessories.

For example, the new six-speed short throw shifter for
the STi model or “Cat Back” exhaust system for the WRX
will surely get those owners thinking. Or consider promoting
specials on performance packages that now can include an
. array of high performance bushings and mounts for
the WRX and STi. Certainly throwing in
installation on a set of hot aluminum

wheels is a no-brainer. Or you

E ither way, now’s the time to catch their attention and

P 2

could add another SPT or STI performance part to the
package at no extra cost to them.

However you choose to combine these SPT specials, be
sure to promote them to your customers every way
possible. Use postcards, telephone marketing, and email
with your customer contact list. Try placing ads in the
media your customers are likely to see. You should even
think about cross-promoting your performance work
with your car care work during Car Care Month to take
advantage of the extra customers coming through your
service bays. Plus, don't forget to use eye-catching signs in
your shop’s waiting area or as outdoor signs. Winter can be
a hot season for performance sales if you play it cool!

This 3-inch “Cat-Back” muffler system is one of the most popular
items in the line of Genuine Subaru SPT and STI Performance Parts.
Be sure to let your WRX customers know all about it!

CATCH THE WAVE! SURF THESE 3 HELPFUL SUBARU WEB SITES

With the New Year well under way and the winter repair and maintenance work coming in,

tricky situations can often arise working on older Subaru vehicles that you may not see very often.

two better sources to help you in your Subaru repair work

hen these problems come up, you've got help manuals available on the Technical Info site, you won't find
Wthat’s a quick mouse click away. Three different

Subaru Web sites are
ready to provide the answers
you need.

For technical advice, you
can look up specific repair
and maintenance procedures
on the End Wrench Magazine
site, www.endwrench.com
or visit the Subaru Technical information site,
http://techinfo.subaru.com. Between the archives of articles
on the End Wrench site and the huge array of technical

www.endwrench.com
www.technoinfo.subaru.com
www.spt.subaru.com

anywhere.

For on-the-spot informa-
tion on performance parts,
head over to the Subaru
Performance Parts Web site
www.spt.subaru.com. It breaks
it all down for you with pictures
and part numbers.

Whatever time of day or night you need information

from Subaru, these three sites offer the answers you're
looking for 24/7.

Winter 2004 ¢ Number 25 | 7



4EAT Transmission Diagnosis & Service

Resistance Effect (MRE) speed sensor driven by a con-
ventional speedometer drive gear system. The speed
sensor, which generates four pulses per revolution, is
located on the front differential housing.

The Speedometer Driving Unit (SDU) receiving
pulses from the MRE sensor processes the signal send-
ing the information to the transmission control unit.

The TCU compares the speed signal from the front
output shaft with the signal from the rear output shaft
(sensor #1). The speed differential helps the TCU
determine the degree of AWD (along with other
inputs).

The tachometer signal affects the shift points at kick-
down. The TCU uses the signal to prevent the engine
from over-revving.

Note: The TCU will override the inhibitor switch, if necessary,

to prevent the engine from over-revving.

The cruise control signal tells the TCU of cruise con-
trol activation. This allows for a wider operating range in
4th gear unless a large speed differential exists from the
set speed in which case the transmission may downshift.
This improves fuel economy.

ATF Temperature Sensor

The ATF temperature sensor is located on the lower
valve body next to duty solenoid B. When the ATF is
cold, the TCU won’t allow an upshift into 4th gear.
The object is to warm the engine quickly for lower
emissions. It is more sophisticated than the KDLH sys-
tem and less objectionable for the consumer.

When the ATF is hot (AWD only), the TCU shifts
the transmission as if in the POWER mode. This push-
es the shift points higher which allows the engine to
run faster. The oil pump then circulates ATF through
the oil cooler more quickly so as not to overheat the
engine coolant.

The TCU also monitors system voltage in order to cor-
rectly interpret the inputs and alter the control of the
outputs. For example, the system is designed for 12-volt

The End Wrench %

operation. When running, however, most vehicles have
other than 12 volts available.

The 1-HOLD switch is located aft of the shift quadrant.
When activated, it creates a forced 1st gear.

Note: The TCU will shift 2nd to 3rd, if necessary, to prevent

the engine from over-revving.

FWD Fuse

The FWD fuse changes the driving mode from AWD to
FWD. The FWD fuse is located on the left front shock
tower. It is activated by inserting the spare fuse into the
under hood connector. The FWD light on the combina-
tion meter verifies that the vehicle is in FWD.

The Legacy FWD fuse is located on the right strut
tower. The SVX and Forester fuse is located in the main
fuse box.

Legacy TCU Inputs

The Legacy fuel system ECM, beginning with the
1990 model year, sends new inputs to the TCU for line
pressure control. It networks the MPFI ECU RPM sig-
nal and altitude compensation inputs. This provides
additional line pressure control for high altitude com-
pensation to reduce shift shock. ABS system inputs turn
OFF the over-running clutch when ABS is active and
fixes the duty ratio of the MPT to mostly FWD.

Maintenance Precautions

Before jacking up one or two wheels for mainte-
nance with the engine running or before running the
vehicle on a chassis dynamometer, the electronic AWD
engagement system must be disengaged by installing
the spare fuse (15A) of the fuse box into the FWD
connector located under the hood. Failure to do so
could result in movement of vehicle.

TCU Outputs

There are two types of outputs: solenoid controls and
light controls. The solenoids control shifting, line pres-
sure, lock-up and AWD.

www.endwrench.com



...are built to provide peak
@ performance at competitive
prices.

SUBARU.
GENUINE PARTS

With dirt, dust, heat, friction and
contaminants working to rob vehicles
of power, why try to save a few pennies on non-genuine
parts that can cost car owners so much more over time?

Off-brand parts can result in poor performance, faster wear

and possible damage due to poor fit or not being up to

specification. But regular maintenance using competitively

priced Genuine Subaru Maintenance Parts can help keep
your customers’ cars running smoothly for years without
sacrificing quality or risking trouble.

These high quality parts are engineered to precise

specifications so they fit right, perform better and last longer.
Take the materials in Genuine Subaru brake pads. They're
specially formulated to be compatible with the rotor surface

to help prevent brake chatter, noise and excessive heat

Shifi Solenoids and Valves

The light controls indicate operating conditions to the
driver. They indicate the POWER mode, manually selected
Ist or 2nd gear, or hot ATF (AWD only).

On 1990 and later Legacy models, the light controls
indicate hot ATF (FWD and AWD), gears 3 -2 - 1, MAN-
UAL mode and POWER mode.

Shift solenoids #1 and #2 are located on the upper valve
body. The TCU induces ON/OFF conditions, which regulate
the shifting of the forward gears.

When a shift solenoid is ON, it passes pilot pressure to
shift valve A and/or shift valve B. The valve(s) will then shift,

MAINTENANCE PARTS

uau;sauﬁ
0.6/0/0/0.000

build-up, which can impair stopping effectiveness.

For part applications and prices, visit www.endwrench.com
and contact your authorized Subaru dealer.

Genuine Subaru Maintenance Parts Mean Business
Filters Includes oil, air and fuel filters

Spark Plugs Includes standard and platinum tip plugs
Brake Pads and Shoes  Includes front and rear plus repair kits
Belts Includes timing, alternator and a/c belts

feeding the appropriate controlling member circuits (high
clutch, band, etc.).

Note: Pilot pressure is nothing more than a pressure held at a con-
stant value.

When a shift solenoid is OFF, the affected shift valve will
move to its static position due to spring pressure. The appro-
priate Controlling member circuit will than be fed (high
clutch, band, etc.).

COMPONENT APPLICATION

REV./C| B/B | HIGH/C | FWD.\C OWC OVR/C OWC Sol 1| Sol 2
REV/B

Winter 2004 ¢ Number 25 | 9



4EAT Transmission Diagnosis & Service

Shift Modes

Shift solenoid #3 is located on the upper valve body. It
is used to control downshifts. It quickly releases the 3-
Release pressure during low speed, heavy load situation
in order to provide smooth 3-2 downshifts. It operates
the overrunning clutch in order to provide engine brak-
ing during deceleration. It is also used to cancel the
overrunning clutch momentarily during light throttle
3-2 downshifts, or closed throttle 2-1 downshifts. This
reduces the shift shock.

Duty Solenoid A is located on the upper valve body. Tt
regulates line pressure at 3 levels:

Basic: Altered with load, vehicle speed and range
signal.

Shifting: Lower line pressure in between shifts to
minimize shift shock.

Start up: With low ATF temperature or a low
tachometer signal (cranking speed), it sets line pres-
sure to a minimum.

Dropping Resistor

The dropping resistor is wired in parallel with duty
solenoid A, and is used to regulate line pressure. It is
located on the right front shock tower behind the MPI
fuel system-dropping resistor. It takes over line pressure
control during the OFF portion of the duty cycle for the
duty solenoid. In other words, the duty solenoid is
never fully OFF.

Duty Solenoid B

The End Wrench %

Duty Solenoid B is located on the lower valve body
next to the ATF temperature sensor. It operates the
lock-up clutch in 3 modes: ON, OFF and a gradual
ON/OFF control of the lock-up clutch during gear
shifting in order to reduce shift shock.

Duty Solenoid C is located in the extension housing.
It is also controlled by the TCU. It varies the degree
of AWD.

Combination Meter Light Operation
XT-6 and L-Series

The XT-6 and L-Series gear indicator bar is located in
the combination meter shift position indicator.
Controlled by the TCU, other quadrant indicators are
controlled by the inhibitor switch, both providing a path
to ground. 2nd indicator bar is affected by the 1-HOLD
switch input. With the 1-HOLD button switched OFF &
the shift selector in the 2nd Select position, the TCU
grounds the 2nd indicator light circuit illuminating the
2nd gear indicator.

The 1-HOLD indicator light (L and XT only) is locat-
ed near the shift position indicator. It is activated by the
TCU whenever the 1-HOLD button is depressed with
the shift lever in 2. It changes the display and cancels the
2 indicator.

The vehicle stays in 1-HOLD unless the TCU deter-
mines a potential engine over-rev condition, at which
point, the transmission will then upshift.

Note:When 1-HOLD is activated, all other shifting inputs are

ignored.

ATF temperature warning light was used on AWD vehi-
cles only indicates overheating ATFE. See description of
TCU inputs for control unit logic in response of hot ATFE.

The Power indicator was a frame that illuminates around
the word POWER on the combination meter. Activation
logic of the power mode is the same as later models.

Late Model Combination Meter

Legacy, SVX, Impreza & Forester

The manual light is activated when the manual button
is depressed. On the 1990-91 model year, the 3 - 2 - 1
light box changed color from green to yellow. This fea-
ture was discontinued in the 1992 model year. The
Manual Light and Switch were discontinued in all models
but the SVX in 1995.

The POWER light is activated momentarily whenev-
er the vehicle is started. The computer, monitoring how
quickly the gas pedal is depressed selects the POWER
mode. This changes the performance characteristics of
the transmission. It delays upshifts and may downshift if
necessary. When selected, the computer turns the
POWER light ON. The POWER light was eliminated
on Legacy beginning with the 1995 model year, but the
TCU logic is the same.

www.endwrench.com



GENUINE SUBARU

PERFORMANCE PARTS =

...put extra kick in your
customers’ cars, their hearts
and your business!

SUBARU.
GENUINE PARTS

Now you can bring the driving
thrill of Subaru Performance Tuning
(SPT) and STI parts to your customers and extra income
to your business. The fantastic racing results of the Subaru
Rally Team have captured the hearts of avid Subaru owners
everywhere. Drivers looking for quicker steering response,
racing quality shift action and quicker acceleration will
find these SPT and STI parts deliver winning performance
without compromise.

With parts applications for the Impreza 2.5 RS and
hugely popular WRX as well as other models, you'll have
plenty of opportunities to foster interest and sales from
enthusiastic Subaru performance lovers in your area. Call
your local Subaru dealer for details and prices or visit
www.endwrench.com today.

Note: There are a number of predetermined rates based on the relation-
ship between vehicle speed and throttle angle. These determine ease of
access to the power mode. As a general rule, it is easier to activate power
mode at lower speeds from a light throttle than it is at higher speeds from
a light throttle.

Power Pattern Mode increases up and down shift points.
It is deactivated by vehicle speed and throttle angle. For
example, if speed is equal to or greater than (approximate-
ly) 40 MPH with a light throttle deactivation is immediate.
Conversely, if the speed is less than (approximately) 40 MPH
a time lag up to 3 seconds will occur before resuming nor-
mal shift pattern.

ATF temperature warning light is provided on both FWD
and AWD vehicles. It is activated by the TCU indicating over-
heated ATF. The TCU logic will shift the transaxle as if in the
power mode, moving more ATF volume through the cooler.

The indicator light was discontinued in the 1993 model
year, but the logic for controlling hot ATF remained.

Starting in the 1995 model year, the HOT ATF indicator
light was reintroduced. It performs the same as in the past,
with an added function. When the vehicle is started, it is lit
momentarily. If it is flashing when the vehicle is started, this
indicates the TCU has detected an electrical failure. When
the TCU is programmed to do so, it will flash a trouble code
to assist in diagnostics.

Genuine Subaru Performance Parts Mean Business
Suspension Parts Includes struts and springs, strut tower
braces and differential protectors

Includes performance mufflers and
intermediate pipes

Includes shift knobs, patterned trim, front
end covers, decals, ground effects, etc.
Includes turbo gauges and gauge packs
Includes high-flow air intake, short throw
shifter, etc.

Exhaust System Parts
Styling Accessories

Gauges
Engine and Drive Train

Fail Safe System
Note: The 4EAT is a highly reliable transmission. Should an
electrical component malfunction, it will enter failsafe mode.

Fail Safe Components and Failure Results

If a speed sensor fails, the remaining sensor signal will
be used.

In case of throttle sensor failure, the idle contacts will
signal the throttle opening. Line pressure will go to
maximum at open throttle and it will go to minimum at
closed throttle.

Although the inhibitor switch may fail, the manual valve
will still be in the correct position for all selected ranges. In
P and N however, it may affect start-up, therefore, there is a
potential for a no-start condition. In Reverse, the TCU is
passive. Therefore, an inhibitor switch failure has no effect.
If multiple signals are seen in the forward ranges the
inhibitor switch is ignored and there is no fourth gear.

If the 1-HOLD switch is defective, the system operates
in the same manner as an inhibitor switch failure in the for-
ward ranges.

If the MANUAL switch is defective (Legacy only), the
transmission will shift normally in D position. It will oper-
ate the same as an inhibitor switch failure when the selector
position 3 - 2 - 1.

Winter 2004 ¢ Number 25 11



4EAT Transmission Diagnosis & Service

If shift solenoids #1 or #2 malfunction, the TCU
deactivates the other. This results in either 3rd gear or
Reverse (when selected).

If duty solenoid A fails, line pressure goes to maximum.

If duty solenoid B fails, the torque converter lock-up
will not occur.

If shift solenoid #3 malfunctions, the overrunning
clutch is always ON and there will be engine braking
during deceleration.

If duty solenoid C should fail, the AWD control will
be set to maximum and the rear wheels will always
be powered.

Self Diagnostic System

The 4EAT self-diagnostic system has three modes:
a user mode and two dealer modes. In the first
instance, the user is notified through the POWER
light when a malfunction occurs. The failure is com-
municated after the next ignition OFF/ON cycle.
For a more detailed description of the user mode,
see the appropriate troubleshooting section of the
service manual.

Note: The system will fail safe for “limp home” when
a component fails. The light will not illuminate until the
ignition is switched OFF and then switched to ON again.

For specific information on the self-diagnostics deal-
er modes, see the appropriate trouble shooting section
of the service manual.

XT and L-Series Diagnostics

To enter into the dealer mode to retrieve trouble
codes it is necessary to operate the inhibitor switch in
a specific sequence as outlined in the service manual.
Once this has been performed the POWER light will
flash a code sequence.

Trouble Code Interpretation

Shift Solenoid NO.3
Shift Solenoid NO.2
Shift Solenoid NO.1

Duty Solenoid “B”
Duty Solenoid “C”
ATF Temp Sensor

Ignition Pulse
lfDuty Solenoid “A”
epea

Throttle Sensor

Speed Sensor NO.2

Speed Sensor NO.1 j

ON R Il t
(Seconds

ON 325 82 i1i1 1181 §4 i1 81 i1 i1 131 ¢
(Seconds)

The TCU checks 11 components and displays the codes
differently than other on board diagnostic functions.
When activated, the POWER light flashes OFF for 2.5
seconds, ON for 2.5 seconds then 11 flashes. This
sequence will repeat after the 11th flash.

The End Wrench %

Each component is assigned a position in the
sequence (i.e. ignition pulse is position #10 and each
position has a duty cycle of one second. Normal
functioning components Flash on at a 10% duty, light
ON for 0.1 second, light OFF for 0.9 second.
Malfunctioning components flash on at a 60% duty,
light ON for 0.6 second, light OFF for 0.4 second.

Example: TCU programmed for self-diagnostics, Shift Solenoid
#1 defective position H#4 in sequence. POWER light OFF for
25 seconds light ON for 2 seconds 3 flashes at 10% duty (0.1
second) 4th flash at 60% duty (0.6 seconds) 7 flashes at 10%
duty cycle repeats.

1990-94 Legacy, 1992-95 SVX, 1993-95
Impreza Diagnostics

The procedure to retrieve trouble codes is similar to
previous years. The manual button replaces the 1-
HOLD button function. Three modes are available:

Current trouble codes
Past trouble codes (Long-term memory)
Clear memory

The codes are communicated on the POWER light.
There are 12 codes for the AWD and 11 codes for the
FWD vehicles. They are displayed similar to fuel system
codes, one long flash = 10 (1.2 seconds), one short flash
= 1 (0.3 seconds). For example - one long, two short =
Code 12.

Select Monitor Analysis

The Select Monitor is a powerful tool for analysis of
an electrical condition.

This form of analysis is the preferred troubleshoot-
ing self-diagnostic method. The Select Monitor identi-
fies current problems, past problems (through
long-term memory) and indicated actual circuit and
component performance. Other functions that can be
useful diagnostic aids are graphing; LED display of
switched components, Max. & Min. readings and save
data and play back.

Also the Select Monitor Oscilloscope function serves
to assist in finding intermittent electrical conditions
using the trigger function.

Depending on the model and year vehicle, the
data list displayed can be extensive. OBD-II functions
also have freeze frame data on 1995 and newer
Subaru vehicles.

1995-98 Legacy, 1996-98 Impreza,
1996-97 SVX, 1998 Forester, Diagnostics
(OBD -Il Vehicles)

The AT Oil Temperature light operates under the fol-
lowing conditions: Ignition switch ON/engine OFF is
the bulb check mode, the light remains ON. Normal:
Ignition switch ON/ Engine ON, light remains on for
two seconds from engine start.

www.endwrench.com



GENUINE SUBARU
AUTOMOTIVE CHEMICALS L.

...provide protection and
enhance performance.

SUBARU.
GENUINE PARTS

chemicals you put in a car, there’s only
one way to be sure you're meeting the
same high standards of original Subaru equipment: Use
Genuine Subaru Automotive Chemicals. You've got a full

line of essential service chemicals to choose from, including

aerosols, fluids and refrigerant. In fact, Subaru approves
all of these premium chemicals for use in Subaru

When it comes to fluids and other

vehicles. ' S Genuine Subaru Automotive Chemicals Mean Business

Each automotive chemical is engineered to Aerosols Includes chlorinated and non-chlorinated brake and carburetor
help assure maximum performance and trouble- cleaners, aerosol and pour fuel injector cleaners, top engine
free drivi E he refri . iculous] cleaner, application tools and adapters, glass cleaner, throttle
ree driving. Even the refrigerant is meticulously Plteldleaneniand siliconelllbricant
controlled for contaminants that can harm Fluids Includes factory fill coolant, brake fluid, factory fill windshield
compressors. What’s more, because Subaru :vtiset?r:gccfjlrlﬁsntrate and automatic transmission fluid/power
Automotive Chemicals are competitively priced, Refrigerant  Packaged to the ARI 700 Standard
you can use them regularly on all your service work.

Note: A failure is never reported via the AT oil temp light during
current operation. The TCU waits until the next ignition cycle to dis-
play the following AT oil temp light condition. Therefore the driver
may detect an abnormal driveability condition (fail safe operation)
with no AT oil temp light indicating afai]ure.

Abnormal - With the ignition switch ON and the engine
running, the light remains ON for 2 seconds from engine
start. OFF for 0.25 seconds, ON for 0.25 seconds 4 times,
then OFF for 2 seconds. Cycle repeats 4 times for a total of
16 Blinks.

Abnormal - ATF Temperature is too high The AT temp
light comes ON and stays ON until the ATF temperature
returns to normal.

Trouble Codes

Trouble code retrieval is similar to previous models, except
for grounding terminal # 5 of connector B82 a 6 pole black,
right side of steering column. Trouble codes will be displayed
through AT Temp light with the following differences. There
are 14 possible trouble codes communicated from the TCU.
They are displayed in the same format as old fuel system trou-
ble codes, long Flash = 10, short flash = 1. For example: 2
long and 4 short = code 24, Duty Solenoid C.

The clear memory procedure is simple and quick, just
remove fuse No. 14 for at least one minute.

ATF Temp Check Engine

Trans Diagnosis
Current Code

Current Code
Memory Code Memory Code

Freeze Frame Data

OBD-II Logic Tree

OBD-Il Operation Overview

The system monitors components and their operation,
conducting continuity and performance checks. The check
engine light or MIL illuminates when a code is set into ECU
memory. Problems with the 4EAT are communicated from
the TCU to the ECU.

There are 2 trouble codes that are generated as soon as a
problem occurs, turning on the MIL. With 22 others requir-
ing a fault or error during two consecutive trips, before turn-
ing on the MIL. A trip is defined as a driving pattern in which
test parameters are reached for a given time. A failed trip will
be erased if the next trip is a good one.
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Transmission codes generated in OBD-II have freeze
frame information available on the Select Monitor in the
fuel system section of data display.

OBD-II Purpose

The Society of Automotive Engineers (SAE), in coop-
eration with the EPA have, in accordance with regulation
J2012 of the 1990 Clean Air Act, established DTCs that
are to be used by the automobile industry, beginning with
the 1996 model year. DTCs that use a PO prefix are SAE
assigned. DTCs that use a P1 prefix are categorized by
SAE but are assigned by a vehicle manufacturer.

OBD-II checks a component and its operation similar
to OBD-1, which is used on pre 1995 model vehicles.
OBD-l for example, checks the Torque Converter
Clutch System Electrical by monitoring for minimum
and maximum voltage signals. OBD-II also performs
this function. For example examine DTC P0743.

The TCM continuously monitors duty solenoid B
Circuit. A fault will rcgistcr if the following conditions
are met:

1. When the TCM supplies an ON signal to the coil of
the solenoid, the voltage from the coil is lower than
pre-established parameters.

2. When the TCM supplies an OFF signal to the coil of
the solenoid, the voltage from the coil is higher than
pre-established parameters.

TCM

TCM Monitor

Condition (a) or (b) will cause the DTC to register in
the ECM memory on OBD-I or OBD-II systems.

OBD-II in addition to the previous will monitor for
performance of the Torque Converter Clutch System.
For example examine DTC P0740.

The detecting condition: Slipped wheel RPM
(absolute value of difference from transmission input
RPM computed from engine speed and vehicle speed)
continues greater than (40 + vehicle speed / 2) for 10.2
seconds. When the lockup duty ratio is greater then 90%
in lock up control mode detected by the TCM.

The TCM continuously monitors the torque convert-
er clutch system. A fault will register if the following
condition is present:

The End Wrench %
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®e0
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i
T

Torque Converter Clutch Monitor

Engine speed is equal to or greater than output shaft
speed (speed sensor 1) multiplied 4th gear ratio multi-
plicd by 9/8.

The follovving conditions must be met before the test
is performed.
1. The transmission is in 4th gear.
2. The duty ratio for lockup duty solenoid is equal to
or greater than 90%.

The DTC will set and the MIL will illuminate if a
fault is registered during two consecutive trips.

Control Unit Networking

Engine Speed Signal

f

B79 B40

B78 Check OBD I

Data Link ~ Connector Service Connector

Connector

Both the Fuel Injection control unit and the
Transmission control unit share processed information
and sensor input by shared signals.

Engine speed signal is sent to the TCM from the
ECM, influencing Torque Converter lock-up.

Torque Control Cut signal is sent to the TCM from
the ECM preventing fuel cut under certain condi-
tions. Diagnostics are provided by the TCM as code
16, signal diagnostics are mnot provided
in OBD-II.

www.endwrench.com



GENUINE SUBARU
REPLACEMENT MUFFLERS .

...provide perfect fit
and function.

NE

Still trying to force fit or

|

SUBARLU. jury-rig non-genuine mutfflers
GENUINE PARTS , save a little money? Save
time and all that hassle with competitively priced
Genuine Subaru Replacement and Performance

Mutfflers. They're specifically designed so that

Ny

mounting parts precisely match the original Subaru
assembly for easy, safe, no-rattle replacement.

Each Subaru mulffler is a heavy-duty integrated unit of
thicker materials than typical aftermarket mufflers, plus the
sound absorbing materials of Subaru Replacement Mulfflers

help subdue sound without hampering performance.
Special corrosion-resistant aluminized steel construction
helps them last longer, too.

Naturally, every Genuine Subaru Replacement Muffler

is backed by a Genuine Subaru Parts Limited Warranty

Torque control signal (unique from the Torque Control
Cut signal) is created in the TCM logic to
communicate to the ECM that torque reduction (fuel cut) is
required to reduce shift shock during a wide-open throttle
upshift. Diagnostics are provided by the TCM as code 25 and
also in OBD —II logic as DTC P1103.

The Mass Airflow signal is sent to the TCM from the
ECM as a back up for influencing the shift points in the
event of a throttle position signal loss. Line pressure is also
affected by the Mass Airflow sensor input, lowering the
line pressure during up shifts, reducing shock. There are no
corresponding onboard diagnostic codes for this signal in
the TCM.

Automatic Transmission Diagnosis Input Signals represent
an electrical check for the circuit that networks the TCM
and ECM, communicating diagnostic information to the
ECM. This signal has no corresponding 4EAT code.

Troubleshooting and Adjustments

Preliminary Inspection
Check the following:

1. Fluid level
2. ATF leaks

that covers the entire integrated unit, including welded-on
pipes, clamps and hardware. Call your local Subaru dealer
for details and prices and visit www.endwrench.com today.

Genuine Subaru Mufflers Mean Business

Replacement Mufflers Includes associated hangers, gaskets,
bolts, nuts, etc.

Applications for Impreza 2.5 RS, WRX
and Legacy GT models

Performance Mufflers

3. Road Test:
Check proper shift points
Engine performance

. Correctly adjusted throttle sensor

. Gearshift cable adjustment

. Correct stall test results

Inhibitor switch connections
. Correct pressure test results

4
5
6
7.
8

Gearshift Cable Adjustment

e s

Cable Adjustment
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4EAT Transmission Diagnosis & Service

Place the transmission in neutral with the engine
OFF. Then loosen the locking nut and the adjusting
nut. Push the shift lever arm rearward and tighten the
adjusting nut until it contacts the connecting block.
Finally, secure the cable with the locking nut and double
check the operation.

After adjusting the gearshift cable, verify the correct
inhibitor switch position. Remove the cable from the
inhibitor switch in order to perform the adjustment.
The switch must be in neutral.

Then insert the special tool #499267300 Stopper Pin
(available from Kent-Moore by calling 800.345.2233)
through the two levers of the switch into the depression
in the switch body. Next, loosen the three retaining
bolts and rotate the inhibitor to adjust. Finally, reinstall
the cable and reconfirm the cable adjustment.

Inhibitor Switch / Adjustment

Stall Test

The stall test checks the operating condition of the AT
clutches the torque converter and the engine. Perform
these checks in D, 3, 2 and Reverse.

Stall Test Results
Higher than normal RPM indicates one or more of
the following:

Slippage of the forward clutch

One way clutch (OWC) not holding
Low/Rev, brake slipping

Opverall low line pressure

Lower than normal RPM indicates one or more of the
following:

Incorrect throttle adjustment
Poor engine operation
Torque converter stator slippage

Time Lag Test
The time lag test checks the operation of the forward
clutch, the reverse clutch, the low/reverse brake,

OWC 3-4 and OWC 1-2.

| The End Wrench %

Perform this test at operating temperature. Idle the
engine with the NC OFF. Confirm the proper idle
speed in N and correct if necessary. Then shift into D
and measure the time (seconds) to full engagement. It
should take less than 1.2 seconds. Then shift into R and
measure the time. It should take less than 1.5 seconds.

Time Lag Results:

If the time takes longer from N to D, it may indicate one
or more of the following:

Low line pressure
Worn forward clutch

OWC problem

If the time takes longer from N to R, it may indicate
one or more of the following:

Low line pressure
Worn reverse clutch
Worn low/rev brake

Pressure Test

Perform a pressure test when all the circuits show
evidence of slippage or when the circuits show negative
results from the time lag test.

This test should also be performed if there is excessive
shift shock, delayed shifting, or it the vehicle is immobile.

Perform this test by connecting the pressure gauge to
the oil pump outlet test port in order to determine the
overall line pressure. Should a particular component be
suspected, perform pressure tests at its unique test port.
Check for minimum and maximum values at each port.

Transmission Pressure Test Port

On Car Service/Adjustments
The following can be performed on the vehicle:
Checking/ changing fluids
Band adjustment
Valve body servicing
Shift Linkage adjustment/replacement
Inhibitor switch adjustment/replacement
Harness repair/ replacement
Transfer clutch assembly (servicing/replacement)
Speed sensors replacement

www.endwrench.com
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4EAT

Phase 2 Overvlew/ |

he 4EAT Phase 2 (introduced on 1999 model

year Subaru vehicles) provides the same type

of electronic control used by prior model year
vehicles and shares many of the same diagnostic
procedures. However, there have been internal and
external changes that require this 4EAT to be
viewed as an Cntircly new automatic transmission.
Additionally, beginning with the 2001 model year,
an enhancement to the all wheel drive transfer sec-
tion was introduced. This enhancement, called
Variable Torque Distribution (VTD), is included on
all Subaru vehicles with Vehicle Dynamic Control
(VDC). VTD is designed to smoothly transfer and
divide the power from the engine to the wheels.

Several mechanical changes have been made
for the 4EAT Phase 2 automatic transmission. These
changes include: a new external oil filter, an addi-
tional speed sensor (for a total of three instead of
just two), three new solenoids and the elimination
of the 3-4 one-way clutch.

The external oil filter requires no scheduled
maintenance, although it can be changed if neces-
sary. The new filter is in addition to the metal valve
body screen found on previous models. The screen
is still present and can be flushed when the 4EAT is
disassembled.

There are three speed sensors instead of the
previous two: one for the front output shaft, one
for the rear, and a new one that monitors the input
speed of the torque converter turbine. All three

speed sensors are now located on the outside sur-
face of the transmission case, reading the rotational
speeds of internal components and improving
transmission characteristics.

The speed sensor for the torque converter tur-
bine allows the Transmission Control Module
(TCM) to calculate the actual gear ratio in real
time, by dividing the turbine speed by the output
speed. To avoid shift shock and sluggish shifting, the
rate of change of the actual gear ratio needs to be
kept within a certain range. The TCM controls the
duty ratios for the 2-4 brake, the high clutch, and
the low clutch so that the rate of change occurs
within the target range.

Externally, the number of bolts in the 4EAT
Phase 2 torque converter housing areca have
increased to match the increase in the number of
bolts in the bell housing of the engine.

Intcrnally the Brake Band and Servo Mechanism
have been deleted and in its place an additional
clutch pack is used as a holding member for 2nd and
4th gears. Also, the remaining clutch assemblies and
the valve body have been redesigned, requiring new
disassembly and assembly procedures.

Because it is unlikely that you will be disas-
sembling and servicing a Phase 2 transmission, this
article will concentrate on transmission principles
of operation and failure diagnosis. Detailed trans-
mission disassembly and assembly information can
be found in the service manual.

The End Wrench % www.endwrench.com



SUBARU,

Line pressure

Control of the pressure during low load conditions results
Pilot pressure > in a duty ratio, or on verses off time that is large. This duty
Filter Accumulator ratio results in the PL Duty Solenoid staying on more than
w it is off. Pilot pressure is drained away from the Pressure
Modifier Valve. Resulting circuit action lowers the pressure
in the lower side of the Pressure Regulator Valve allowing
i line pressure in the upper side of the valve to push the valve
i down increasing the amount of pressure drained from the
J line pressure circuit.

Pressure modifier

To Oil cooler circuit

Accumulator

X

il BL duty sob ngm pressure  Accumulator

uty solenoi

on 1 (3way) H m@‘
Ao —

OFF

From R range pressure circuit

2pL duty pressure (High)

Line pressure (High)

Line Pressure Pressure regulator valve Pressure modifier valve
Pilot pressure
Hydraulic Control Line Pressure ' I
Line pressure provides the force necessary to engage j
Accumulator

x

driving and holding members as well as lubricate and cool
the transmission. Adjusting the line pressure to various lev-
els reduces the amount of load placed on the engine and
minimizes wear on the transmission.

Line pressure is adjusted using data that indicates
throttle opening, vehicle speed, and other input signals. Line Pressure Detail

i

3Pressure-modifier pressure (High)

4 Draining oil (Small)

Bosal gives you genuine Subaru qguality.

Bosal direct-fit exhaust systems are gen-
uine Subaru OEM Service Parts. And
when we say direct fit, we mean

direct fit! No cutting, bending, or
welding means faster and better
installations. When you choose

Bosal Exhaust, you'll get the fit,
performance, and durability

your customers expect.

Bosal Performance Exhaust

Available exclusively through the Subaru Dealer
Network. Bosal Performance Mufflers with
high-flow capacity, high performance sound, and
oversize polished stainless steel tips. For Impreza
RS Coupe and Legacy GT Sedans and Wagons.

Bosal Exhaust for Subaru. Availahle through your local Subaru Dealer.




Control during high load conditions results in a low
duty ratio increasing the pressure to the pressure modifier
valve. This will result in an increase in pressure to the bot-
tom of the pressure regulator valve, creating an upward
movement of the pressure regulator valve and reducing
the amount of line pressure drained. The amount of line
pressure throughout the transmission will then increase.

Line pressure Pilot pressure
To ATF cooler
Pressure
regulator
valve|
kt

Torque converter
one-way valve

lic
]
Torque converter,
regulator valve

Lock-up control
valve

u-' Lock-up duty
~Jq solenoid
Way)

O
OFF

/
Lock-up release oil circuit

Lockup Engagement

Lock up control engages the Lock Up Clutch inside
the Torque Converter when traveling in 4th gear under
uniform conditions, transmitting engine power directly

to the Input Shaft.

Lock up Engagement

1. The TCM increases the duty ratio and the oil drainage
rate increases in proportion to the duty ratio.

2. The lock up control valve is pushed down, connect-
ing the torque converter regulator valve port and the
lock up application port.

3. Oil pressure from the Torque Converter Regulator
Valve is conducted through the application port to
the torque converter and the Torque Converter
Clutch. The lock up release port ATF is drained
through the lockup control valve at this time.

4. The lock up clutch is engaged by the oil pressure from
the lock up application port. After the clutch is
engaged, the TCM lock up duty solenoid ratio is fixed

in the on position.

Lockup Release

1. The Duty Ratio of the Lockup solenoid is adjusted to
5%. Drainage of the duty solenoid oil is stopped and
the lock up duty pressure rises.

2. The lockup control valve spool is pushed up, con-
necting the torque converter regulator valve port
and the torque converter release port.

3. Oil pressure from the Torque Converter Regulator
Valve is conducted through the release port to the
Torque Converter Clutch and the Torque Converter
Application Circuit.

4. The Clutch Plate moves away from the Torque
Converter Case and the Lock up Clutch is released.

| The End Wrench %

Gear Shift Control

The shift control operates the engagement and
release of the Low Clutch, 2-4 Brake, and the High
Clutch. TCM output signals control Shift Solenoid A and
Shift Solenoid B based on input from vehicle speed and
throttle opening,

The solenoids in turn supply or remove pilot pres-
sure from Shift Valve A and Shift Valve B. The position-
ing of the shift valves route line pressure to the correct
clutch and or brake assemblies.

1st Gear

When the selector lever is placed in the D range,
the manual valve opens the port to the shift valves A and
B, supplying Line pressure. Shift solenoids A and B are
turned on by the TCM and pilot pressure is applied to
the top of both shift valves. The shift valves move to the
bottom of their bores, providing a route for line pres-
sure to the Low Clutch.

Line pressure

Pilot pressure

= <= Shift solenoid A .. Shift solenoid B
= @
=N o (% ON ON
Manual valve’ .

Drain | Shift valve B
X
ON

Ist Gear

2nd Gear

TCM output turns shift solenoid A OFF and shift
solenoid B ON. Shift valve A moves upward and opens
the 2-4-Brake port. The Low Clutch and 2-4 brake are
now applied.

Line pressure

Pilot pressure

Lsitt sotenoid A}. snift solenoid B
o [

=

=,
Manual valve

Sivane A Drfin Shift valve B
L ON
orell | il J
] -
]
i

2nd Gear
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3rd Gear
Both solenoids are turned off allowing the pilot pressure Line pressure
supplied to the shift valve to drain. The shift valves move upward Pilot pressure

allowing line pressure to the Low Clutch and the High Clutch. Shift solenoid AL Shift solenoid B
‘:Illvlanual val e‘u -@ on %OFF

Line pressure

Drain  Shift valve B
Pilot pressure @

JqShﬂ solenoid AL Shift solenoid B
SEsrorr Ssror

=

[y XEI
Manual valve

ShiﬂEJe n Dr;lin Shift valve B

4th Gear
@ Brake @

TCM Control

3rd Gear
4th Gear Normal Shifting
The TCM turns shift solenoid A ON and B OFF. Pilot The logic for all gear ranges is stored in the TCM
pressure is supplied to the top of shift valve A which results memory and is mainly influenced by throttle opening and
in the valve moving downward closing the passage for the ~ vehicle speed. Monitoring of these signals enables the
Low Clutch and opening the passage for the 2-4 brake. The TCM to turn the shift solenoids ON or OFF, enabling up
High Clutch and 2-4 brake are now applied. and down shifting.

Inner C.V. Joints

All inner constant velocity
(C.V.) joints are remanufactured
to ensure OEM quality and
performance.

Shafts
All shafts are inspected
to be straight and free of New Ball

damaged splines. .
gec sk Bearings

New Nuts
included on
all applications.

New Roll
Pins
New Stainless Steel

Boot Clamps New Premium

Grade Boots

Outer C.V. Joints
Outer constant velocity (C.V.) All threads are
joints are remanufactured to chased and seal
ensure OEM quality and

surfaces are
Flawless

Fit. .. Finish ... and Performance!
or smashed ends? Genuine Subaru front wheel drive axles are remanufactured using the industry's \\\ RI
the Genuine Subaru Parts Limited Warranty provide value and protection to you and your customers. l/ for

latest machine technologies. High quality components, plus rigorous final inspection and testing
Be sure your customers get the best. SUBARL &

Why take chances with inferior aftermarket axles that may have damaged threads, collapsed clip rings Remanufactured by
assures a replacement axle that installs quickly and performs flawlessly. Competitive pricing and
Call your local Subaru dealer to place your order now. Genuine Parts



Throttle position sensor —»| TCM RésiGtor PL duty solenoid
Vehicle speed sensor 1/2 —» Duty signal QY -
OFF
Engine speed —»| e ior " 2-8Brake duty solenoid
Duty signal QY -
OFF

= 2-4Brake timing solenoid

ON/OFF signal N
OFF ;‘é%

= Low-clutch timing solenoid

ON/OFF signal N %E
OFF

ATF temperature sensor —»-|
Inhibitor switch ——»
Turbine sensor —|

ABS Control Module —|
Engine Control Module —|

Inputs/ Ouputs #1

Battery
Ignition switch
Back-up power supplF

Stop light s!litcﬂ

HOLD lamp €] switch

FWD lamp &)

Shift solenoid A
Shift solenoid B

Stop light FV!'D switch 2-4 Brake timing solenoid
Line pressure duty solenoid
ABS signal Dropping resisto
ABS 2-4 Brake duty solenoi
Control i i
Mndulei;” Dropping resistor|
P . Low clutch timing sole
S —oiP range signall oy 5
R[° . Lock-up duty solenoid
o0 R range signa T for d ’ .
NN range signa ransfer duty solenoid
D F°°—307 GND
— range signa
3 o4 ———— GND
—— 3 range signa
212 range signa Throttle sensor power supply 7"
= range signa Throttle sensol
0 Throttle sensor

m
ATF temperature sensor Intake manifold pressure signal

ngine speed signal

Vehicle speed sensor 1 Torque contro inhitit signal  EN9IN€
orque contral signal 1 COntrol
jrorque control signal 1 o gule

E§ Turbine sensor| [Torque control signal 2

Rx SUBARU
Tx SELECT
MONITOR
@Vehicle s?eed sensor 2

Inputs/ Ouputs #2

Slope Control

This control regulates shifting up from 3rd to 4th
gear when traveling uphill and forcefully downshifts
from the 4th to 3rd gear when traveling downhill.

The TCM determines the driving force of the trav-
eling vehicle from input of the speed sensor signals,
throttle signal, turbine sensor signal, etc., and forcefully
maintains 3rd gear.

Control at Low Temperature

To prevent shift shock, shifting up to D range 4th
gear is not performed when the ATF temperature is
below approximately 12 degrees C.

Control During ABS Operation

During ABS operation the TCM forces the trans-
mission to 3rd gear. This allows the ABS control to
exhibit its maximum effect.

Engine Over Speed Prevention Control
Engine over speed is controlled by a fuel cut.
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D range pressure

Pilot pressure

2:4 Brake timing valve A Low clutch timing valve A

2-4 Brake timing solenoid

= | Low clutch
El.— timing solenoid

24 Brake
timing valve B}

“oflfl Low clutch
| timing valve B

24 Brake duty pressure

PL duty pressure

High clutch

Low clutch

Low clutch
24 Brake
High clutch

2-4 Brake accumulators

2-4 Brake Timing

Timing Control

Timing control is designed to prevent shift shock
and engine racing. Two types of timing control are
used with the new EAT: 2-4 brake timing and Low
Clutch Timing.

2-4 brake timing is utilized during the upshift from
2nd to 3rd gear. This control temporarily engages both
the 2-4 brake and the high clutch, preventing shift shock
and engine racing when upshifting from 3rd to 4th gear.

When the TCM turns the 2-4 brake timing solenoid
ON, the 2-4 brake-timing valve A is acted upon by the
high clutch pressure.

The 2-4-Brake Timing Valve Spool is pushed down
as the high clutch pressure overcomes the set pressure.

The movement of the spool valve changes the drain-
ing characteristics of the 2-4 brake accumulators. The
faster the back pressure of the accumulators drain, the
faster the release of the 2-4 Brake Clutch.

D range pressure

Yyv

Pilot pressure
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Low Clutch Timing Control

Low Clutch Timing Control is designed to prevent shift
shock and engine racing when the transmission is upshifting
from 3rd to 4th gear.

During the upshift to 4th gear, the 2-4 Brake Clutch and
the Low Clutch are temporarily engaged together. At the
same time the Low Clutch Timing Solenoid is activated, con-
trolling the pilot pressure applied to the top side of the Low
Clutch Timing Valve B.

The movement of the Low Clutch Timing Valve B spool
regulates the 2-4 brake apply pressure to the top of Low
Clutch Timing Valve A. When this pressure overcomes the
set pressure the spool valve moves down, changing the
draining characteristics of the Low Clutch accumulator
back pressure. The faster the back pressure of the accumu-
lator drains, the faster the Low Clutch fully disengages.

Control Performed by the PL Duty Solenoid and
the 2-4 Brake Duty Solenoid

The line pressure duty solenoid and the 2-4 brake duty
solenoid are adjusted to set values determined from preex-
isting conditions of the vehicle just before an up shift or

STOP A SUBARU!

. 'EIﬁAﬁHFACTlT]RED CALIPERS OF THIS QUALITY CAN ONLY COME
oM SUBARU AND AKEBONO.

down shift occurs. This set value is lower than the applied
value and is designed to prevent shift shock and improve
shifting characteristics.

The drop in both duty pressures cause the accumulator
control valve A and B spool valves to move up, and the
low clutch and 2-4 brake accumulator back pressures to
be reduced.

This allows the accumulators to absorb a larger shock
when the clutches are applied.

The turbine sensor detection signal inputted to the TCM
influences the rate in which the duty ratios are increased.

Downshifting from 4th to 3rd

The line pressure and 2-4 brake duty solenoid are adjust-
ed to a lower set value just before the actual downshift.

This drops the back pressure in the high and 2-4 brake
accumulators. The lowered back pressure allows the applied
pressures to be lower, creating a slipping condition of the high
and 2-4 brake. Higher engine speeds will then be obtained,
generating a higher driving force to the rear internal gear.

The TCM gradually increases the duty ratios eliminating
the slip.

_"x?*yii g
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Not all remanufactured brake calipers-are the same. Akebono
remanufactured calipers for Subaru begin with original equipment.
Then, Akebono assembles and tests calipers using materials and
processes that meet or exceed Subaru specifications.

'ASSEMBLED IN A DUST-FREE ENVIRONMENT TO
PREVENT CONTAMINATION.

AKEBOI"?O.IS THE EXCLUSIVE PROVIDER OF GENUINE
SUBARU REMANUFACTURED BRAKE CALIPERS.

NO COMPROMISE IN SAFETY OR QUALITY FOR YOUR
CUSTOMERS.
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Genuine Parts
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Engine Torque Control

Engine torque control is performed by the engine
control module, which lowers the engine torque by
retarding the engine ignition timing and cutting the fuel
supply, reducing shift shock.

While shifting is in progress, the TCM detects the
brake and clutch engagement and release conditions by
comparing the turbine sensor signal and the speed sensor
signals. The TCM outputs a signal to the ECM to reduce
the torque when set conditions are reached.

Learning Control

Learning control is utilized to prevent shift shock
that is created because of clutch and brake wear.

The TCM always detects the turbine sensor signal
after starting shift control. It measures the time from
when this signal changes until the clutch or brake starts
to engage and the time from that point until the clutch
or brake fully engages.

The TCM compares these times to their respective
target values and determines the clutch or brake status.
Based on the results, it decides the operating character-
istics of the line pressure control solenoid and the 2-4
brake duty solenoid. By controlling the line pressure
control solenoid and the 2-4-Brake solenoid based on
these operating characteristics, increased shift shock due
to change with passage of time can be prevented.

Self Diagnosis

Line pressure

Pilot pressure

1st reducing valve

» R. range pressure
—
x =Y o

anual Valve

Drain (R, position)
Shiftvalve A X oy Shift valve B
ON

Low clutch timing
' solenoid
=5.(ON)

Reverse Inhibit Control

Reverse Inhibit Control

Designed to prevent the accidental shift into
reverse gear. This feature is only active above 6 mph. The
Low Clutch Timing solenoid is turned on allowing pilot
pressure to build up on the top side of the Reverse
Inhibit valve. The valve spool is then pushed down
blockjng the passageway to the low and reverse brake.

Engine Brake Control
Engine brake operation will occur in the 1 range 1st
gear. The TCM turns the Low Clutch Timing Solenoid

The TCM detects trouble in the detection signals from the sensors and the signals output to the actuators. This function is referred to as the self
diagnosis function. When either signal is faulty, the TCM indicates system trouble by flashing the ATF lamp in the combination meter. By counting the

flashes of the lamp a trouble code can be specified.

Code Item Diagnosis

11 Line pressure duty solenoid Short or Disconnection in solenoid driving circuit

12 Lockup duty solenoid Short or disconnection in solenoid driving circuit

13 2-4 brake timing solenoid Short or disconnection in solenoid driving circuit

14 Shift solenoid B Short or disconnection in solenoid driving circuit

15 Shift solenoid A Short or disconnection in solenoid driving circuit

16 2-4 brake duty solenoid Short or disconnection in solenoid driving circuit

21 ATF temperature sensor Short or disconnection in input circuit

22 Pressure sensor Short or disconnection in input circuit

23 Engine speed signal No signal input above 10km/h

24 Transfer duty solenoid Short or disconnection in solenoid driving circuit

25 Engine torque control signal Short or disconnection in engine torque control
signal circuit

31 Throttle sensor Short or disconnection in input circuit

32 Vehicle speed sensor 1 No signal input to speed sensor 1 above 20km/h

33 Vehicle speed sensor 2 No signal input to speed Sensor 2 above 20km/h

34 Turbine sensor No siglnal input in ranges other than N range
(vehicle speed sensors 1 and 2 are operating
normally while vehicle is traveling)

36 Low clutch timing solenoid Short or disconnection in solenoid driving circuit
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Trouble

More severe shifting shock and faulty shifting

Fails to lock up (after warm-up)
Faulty shifting

Fails to shift

Fails to shift

Faulty shifting

Faulty shifting when cold

More severe shifting shock

Fails to lock up (after warm-up)

Excessive tight corner braking phenomena

More severe shifting shock

Faulty shifting and excessive shifting shock

Speed sensor 1 malfunctions:
more severe shifting shock

One or the other malfunctions:
excessive tight corner braking
phenomena

Both malfunction: fails to shift

More severe shifting shock

Faulty shifting



ON and supplies pilot pressure to the
reverse inhibit valve. The pilot pres-
sure causes the reverse inhibit valve
spool to move downward, opening the
port to the low and reverse brake.
Pressure from the Ist reducing valve
engages the low and reverse brake.
The Low Clutch Drum is then fixed to
the transmission case and the rotation
of the wheels is transmitted to the
engine side, operating the engine

brake effect.

Line pressure

Pilot pressure

R. range pressure
[ =

1st reducing valve
x

o
Manual valve Low clutch timing
Drain (R. position) o+ solenoid
x o Shiftvalve B =) ON

Reverse Inhibit Control

Failsafe Function

Failsafe function is aTCM controlled function that enables the vehicle to be driven in the event of
malfunction of the vehicle speed sensors, throttle sensor, inhibitor switch or various solenoids. In the
event of trouble the TCM executes the following control.

Item

Line pressure duty solenoid
Lockup duty solenoid

2-4 brake timing solenoid
Shift solenoid B

Shift solenoid A

2-4 brake duty solenoid
Transfer (AWD) duty solenoid
Throttle sensor

Vehicle speed sensor 1

Vehicle speed sensor 2

Low Clutch Timing Solenoid

Failsafe Function

TCM turns the solenoid off and sets the transmission so only 1st
and 3rd are available. The line pressure is also set to maximum.

TCM turns the solenoid off and torque converter lock up does
not occur.

TCM turns the solenoid off and sets the transmission so only 1st
and 3rd are available.

‘When either solenoid malfunctions the TCM turns both solenoids
off and sets the transmission to 3rd gear.

When either solenoid malfunctions the TCM turns both solenoids
off and sets the transmission to 3rd gear.

TCM turns the solenoid off and sets the transmission so only 1st
and 3rd are available

TCM turns the solenoid off and adjusts the transfer clutch pressure
to maximum.

TCM assumes the throttle opening of 3/8 open and continues at
that level.

Vehicle speed sensor 2

Vehicle speed sensor 1 (If both sensors malfunction, the TCM sets
the transmission to 3rd gear.)

TCM turns the solenoid off and sets the transmission so only 1st
and 3rd are available.

They’re Rugged, They’re Heavy Duty, They’re Built to Last.
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Genuine Subaru Remanufactured Starters
e Ensure long term reliability

 Perform like new parts

« Provide exact replacement and fit

SUBARU.

Genuine Parts

= Backed by same warranty as new parts

Remanufactured for Subaru by

DENSO

Avudailable only through your local SUBARU dealer



What is a Subaru :
N.E.W. Horizons Dealer?

N.EW. =

NATIONAL+ EXPANDED+ WHOLESALE

HORIZONS

Subaru N.E.W. Horizons Dealers have been recognized for their outstanding performance in serving the

wholesale market. N.E.W. Horizons dealers provide you with a direct wholesale parts hotline and also
maintain a large inventory of competitively priced Genuine Subaru Parts, which means you can get most parts
immediately. If not, the N.E.W. Horizons dealer’s direct access to the Subaru Parts Distribution Network means
it can get you almost any part.you need quickly. If you have a question about a specific part or repair job, just ask.
No one knows a Subaru, or thej needed to repair them, like a Subaru N.E.W. Horizons Dealer.

ers provide direct access to Subaru N.E.W. Horizons Parts Departments.

Right column num ide general access to Subaru N.E.W. Horizons Dealers.

Alaska
Anchorage

Continental Motors

800.478.7278  907.562.2722

Arizona

Phoenix
Camelback Subaru
800.876.5199  602.265.6600

Scottsdale
Pitre Subaru
480.425.2950  480.425.2800

Tucson
Emich Subaru
520.298.3011  520.721.2400

California

Albany
Albany Subaru
510.526.8791 510.528.1244

Auburn
Gold Rush Subaru
800.877.4019  530.885.4019

Carlsbad
Bob Baker Subaru
760.431.3163  760.431.3000

El Cajon
Bob Baker Subaru
619.440.1213  619.440.0404

Fresno
Herwaldt Subaru
559.438.6934  559.438.6944

Fullerton
Renick Subaru
714.650.0222  714.871.9300

Lake Forest
Irvine Subaru
949.452.0100  949.837.3500

Livermore
Livermore Subaru
925.447.1173  925.447.1100

Long Beach
Timmons Subaru

888.489.5001  562.595.4601

Monrovia
Sierra Subaru of Monrovia
626.932.5614  626.359.8291

Oakland
Downtown Subaru
510.653.0350  510.547.4424

Ontario
Exclusively Subaru

909.605.5816  909.605.5810
Reddin

Shasta Subaru
800.233.0097  530.223.2177

Redwood City
Carlsen Subaru
650.365.2600  650.365.6390

Roseville
Roseville Subaru
888.220.4269 916.786.6611

Sacramento
Maita Subaru
800.383.7278  916.486.8000

Sacramento
Senator Subaru

800.533.6567  916.427.1234

San Bernardino
Subaru of San Bernardino
877.378.2278  909.888.8686

San Diego
Rancho Imports
858.495.9090  858.278.7100

San Jose
Stevens Creek Subaru
408.984.1006  408.984.2001

San Rafael
Marin Subaru
415.257.4690  415.454.9240

Santa Monica
Santa Monica Subaru

866.761.5555  310.393.9881

Santa Rosa
Prestige Imports

800.773.1855  707.545.6602

Shingle Sprin%s
Shingle Springs Subaru
800.345.7778  530.677.8771

South San Francisco
Ron Price Subaru

650.583.4040  650.589.9788

Thousand Oaks
Subaru of Thousand Oaks
805.371.5572  805.371.5555

Van Nuys
Big Valley Subaru
818.781.2785  818.787.0800

Walnut Creek
Diablo Subaru
925.937.6990  925.937.6900

Colorado

Aurora
Shortline Automotive

800.332.1161  303.364.2200

Boulder
Flatirons Subaru
800.634.6621  303.443.0114

Colorado Springs
Heuberger Motors
800.675.2227  719.475.1920

Durango
Morehart Subaru
970.385.0202 970.247.2121

Englewood
Burt Subaru
800.525.8402 303.761.7453

Englewood
John Elway Subaru South
720.895.0814  303.792.0330

Fort Collins
Dellenbach Motors
800.426.7314  970.226.3100

Golden
John Elway Subaru West
877.974.2489  303.590.6600

Grand Junction
Rocky Mountain Subaru
800.244.2902 970.241.2414

Greeley
Ehrlich Subaru
888.480.8551 970.353.7707
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Longmont
Valley Subaru
303.447.9531 303.776.0443

Thornton
Mike Shaw Subaru
800.640.5219  303.438.7500

Connecticut

Branford
Premier Subaru
203.481.0687

Canton
Mitchell Subaru
860.693.6391

Danbury
Colonial Subaru

203.744.8383

Milford
Dan Perkins Subaru
203.882.5680

New Britain
Schaller Subaru
860.223.2230

Torrington
Center Subaru
860.489.1301

Watertown
Chase Parkway Garage
860.274.8866

Florida

Delray Beach
Delray Subaru
888.830.7337  561.276.7800

Gainesville
Palm Subaru
800.541.4011 352.372.2561

Jacksonville
Subaru of Jacksonville

800.393.3455  904.641.6455

Miami
William Lehman Subaru
800.999.9118 305.653.7123

Sanford
Bob Dance Subaru
800.297.0004  407.323.7730



Tampa
Mastro Subaru
800.683.2532  813.884.7513

Winter Park
Bill Bryan Subaru/Winter Park
800.882.7926  407.628.4343

Georgia

Cumming
Troncalli Subaru
770.889.2061 770.889.8951

Decatur
Royal Subaru
404.296.9534  404.296.9100

Smyrna
Ed Voyles Subaru
800.421.1525  770.952.8881

Idaho

Boise
Larry Miller Subaru
888.941.2218  208.323.6300

Moscow
Ambassador Auto Services
800.422.0297  208.882.2722

Illinois

Chicago
Mid City Subaru
773.282.3530  773.282.6200

Countryside
Dan Wolf Subaru
708.354.6200  708.352.7800

Evanston
Evanston Subaru
847.869.9769  847.869.5700

Highland Park
Grant Dean Subaru

847.432.0708  847.432.4800

Joliet
Thomas Subaru of Joliet
815.741.5352  815.741.5353

Libertyville
Liberty Subaru
800.942.0875 847.362.2683

Lynwood
Lynwood Motors
708.758.3191  708.758.0120

Naperville
Gerald Subaru
630.355.8111 630.355.3900

North Aurora
Gerald Subaru North Aurora
630.907.0896  630.907.0800

Savo
Worden Martin Subaru

800.523.0754  217.352.8910

Schaumburg
Subaru of Schaumbur:
800.828.9899  847.884.6000

Indiana

Indianapolis
Speedway International
888.239.9229 317.263.0002

Indianapolis
Tom Wood Subaru
800.968.3886  317.848.8888

South Bend
Gurley-Leep Subaru
800.222.7089  574.277.5800

lowa

Cedar Rapids
Jim Miller Subaru
800.332.0290  319.393.0640

Davenport
Lujack’s Northpark Auto Plaza
800.553.8042  563.386.1511

Urbandale
Ramsey Subaru
800.669.6460  515.278.6400

Kansas

Olathe
Jack Miller Subaru Olathe
913.780.1494  913.780.0400

Topeka
Figgs Imports
800.727.7717  785.267.2390

Kentucky

Louisville
Bachman Subaru
866.897.8227  502.493.2920

Nicholasville
Oldham’s Subaru
800.886.1777  859.885.3900

Maine

Bangor
Quirk Subaru of Bangor
207.942.7364

South Portland
Maine Mall Subaru
207.774.1429

Maryland

Annapolis
Annapolis Subaru

410.349.8186  410.349.8800

Baltimore
Russel Motor Cars
800.638.8401  410.744.2300

Cockeysville
Subaru of Hunt Valley
410.666.4194  410.666.7777

Cumberland
Thomas Subaru
888.724.6310  301.724.6310

Glen Burnie
Wilkins Subaru
410.689.8063  410.689.8000

Hagerstown
Sharrett, Inc.
301.736.9999  301.739.7700

Kensington
Fitzgerald Subaru
800.876.3748 301.881.4000

Owings Mills
Heritage Imports.
410.581.6696  410.363.8300

Silver Spring
Herb Gordon Subaru
800.926.3040  301.890.3040

Massachusetts

Arlington
Cityside Subaru
781.641.1900

Danvers
Ira Subaru
978.739.8200

Hanover
Planet Subaru

781.826.4444

Natick
Natick Subaru, Inc.
508.651.2000

Norwood
Norwood Subaru
781.762.2400

Shrewsbury
Patrick Subaru
508.756.8364

Michigan

Ann Arbor
Ann Arbor Subaru
800.662.0073  734.662.3444

Commerce Township
Dwyer & Sons Im orted Cars
800.548.0993  248.624.0400

Ferndale
Hodges Imported Cars
248.547.6167  248.547.8800

Kalamazoo
Maple Hill Subaru
616.342.7365  269.342.6600

Kentwood

East Subaru
800.678.1302  616.942.8040
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Lansin,
Williams Auto World
800.258.2853  517.484.1341

Marquette
Crown Subaru
888.276.9642  906.226.1600

Traverse City
Cherry Capital Subaru
800.852.6475  231.947.9000

Tro
Suburban Subaru
248.643.0735  248.643.7660

Minnesota

Bloomington
R. L. Imports
800.451.5078  952.881.6200

Brooklyn Park
Brooklyn Park Automotive
763.582.7462  763.424.3331

Minnetonka
Morrie’s Imports
800.332.4266  952.544.0376

Moorhead
Ward Muscatell Subaru
800.373.8282  218.236.0191

Rochester
Clements Subaru
507.285.4730  507.289.0491

Vadnais Heights
Rudy Luther’s White Bear Motors
651.481.3180  651.481.0230

Missouri

Ballwin
Dick Dean’s Economy Cars

636.227.6527  636.227.0100

St. Louis
Lou Fusz Motor Compan

800.341.5935  314.983.4400

Webster Groves
Webster Groves Subaru
800.966.5184  314.968.5167

Montana

Bozeman
Dick Walter Subaru
800.735.2834  406.586.1771

Missoula
Four Seasons Motors
800.800.6569  406.728.2510

Nebraska

Bellevue
Beardmore Subaru
402.738.7606  402.734.2525
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Lincoln
Duteau Subaru
800.228.4183  402.420.3300

Omaha
Stan Olsen Subaru
402.393.1989  402.397.8300

Nevada

Carson Cit
Michael Hohl Subaru
800.239.3735  775.885.0400

Reno
Lithia Reno Subaru
800.495.6060  775.825.8474

New Hampshire

Concord
Ed Reilly Subaru, Inc.
603.225.0200

Keene
Mountain View Subaru
603.355.5000

New Jersey

Avenel
Richard Lucas Subaru
732.634.1900  732.634.0100

Bloomfield
Lynnes Subaru
800.782.7597  973.743.2111

Cherry Hill
Cherry Hill Subaru
856.661.8960  856.663.1500

Flemington
Flemington Subaru
908.782.6831 908.782.2025

Morristown
Subaru of Morristown

800.541.1127  973.326.9131

Oradell
Liberty Subaru
201.261.7495 201.261.0900

Sicklerville
Martin Subaru
800.288.8756  856.629.6833

New Mexico

Albuquerque
Galles Davis Subaru
505.837.5138  505.837.5200

Albuquerque
Garcia Subaru
505.260.5165  505.260.5155

Santa Fe
Premier Subaru of Santa Fe
877.665.9773  505.471.7007
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New York

Ambherst
Northtown Subaru
716.835.4611  716.835.8500

Brewster
Smith Cairns Brewster
845.378.8300  845.278.8300

Colonie
Goldstein Motors
800.955.1727  518.869.1250

Glen Cove
North Coast Subaru Corp.
516.770.7333 516.676.3676

Huntington
Metric Auto Sales
800.696.9980  631.499.6777

Ithaca
Bill Cooke Imports
800.870.3270  607.257.1515

Jamestown
Ed Shults Subaru
800.752.7774  716.484.7151

Kingston
Colonial Motor Cars
845.339.7895 845.339.3330

Orangebur;
Bill Kolb Jr. Subaru
845.398.6323 845.359.7777

Orchard Park
West-Herr Subaru
716.662.3570  716.662.3565

Patchoque
Browns Subaru
631.289.8505  631.289.8500

Pleasantville
Prestige Imports
800.769.4611  914.769.5100

Rhinebeck
Ruge’s Subaru
800.343.7843 845.876.7074

Riverhead
Riverhead Bay Motors
631.727.5590  631.727.4000

Rochester
Piehler Subaru
585.254.4754  585.458.4540

Rye
Rye Subaru
914.967.4830  914.967.6300

Syracuse
Bill Rapp Subaru
800.887.7277  315.437.2501

Syracuse
Romano Subaru
315.475.3365 314.475.7933

Utica
Don’s Subaru
800.527.1027  315.797.1520

Vestal
Matthews Subaru Compan
607.754.0397  607.754.2050

Victor
Van Bortel Motorcar

585.924.4383  585.924.5230

Wantagh
Hassett Subaru
516.785.7200  516.785.7800

Wappingers Falls
Wappingers Falls Subaru
845.298.4465 845.298.8880

Yonkers
Smith-Cairns Subaru
914.377.8116  914.377.8100

Yorktown Heights
Curry Subaru

800.288.6777  914.736.1300

North Carolina

Asheville
Prestige Subaru
888.854.4293  828.298.9600

Boone
Southern States Subaru of Boone
800.844.2665 828.264.0675

Chapel Hill
Performance Subaru
800.476.3191 919.942.3191

Charlotte
Folger Subaru
800.833.0133  704.536.9635

Greensboro
Bob Dunn Subaru
336.544.1960 336.275.9761

Hendersonville
Hunter Subaru Company
800.968.8660  828.693.8661

Hickory
Jim Armstrong Subaru
800.650.6121 828.322.9372

Raleigh
Southern States Imports
800.489.3684  919.828.0901

Winston Salem
Flow Motors
800.489.3534  336.723.3524

Ohio

Cincinnati
Jake Sweeney Subaru
888.489.5253  513.489.5253

Cincinnati
Subaru of Beechmont
513.474.5720 513.474.4313

Columbus
Byers Imports

888.804.7895  614.864.5180

Columbus
Byers Subaru
614.972.2462  614.792.2455

Columbus
Hatfield Subaru
614.675.0288  614.870.9559
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Fairborn
Wagner Auto Sales
937.878.2175  937.878.2171

Warrensville Heights
Ellacott-Shaker Subaru
800.475.8555  216.475.3444

Wickliffe
Ganley Subaru East
800.634.9770  440.585.1000

Oklahoma

Broken Arrow
Ferguson Advantage Imports

800.880.8815  918.258.1800

Oklahoma City
Cable Motors
405.787.0095  405.787.0433

Oregon

Beaverton
Carr Subaru
800.405.9808  503.644.2161

Eugene
Kendall Subaru
541.465.3555  541.465.4600

Gresham
Gresham Subaru
800.669.1198  503.661.1200

Medford
Southern Oregon Subaru
800.866.9756  541.772.3377

Oregon Cit
Lithia Subaru of Oregon City
866.717.2512  503.656.0612

Portland
Wentworth Subaru Company
800.232.8097  503.232.2000

Pennsylvania

Allentown
Becker Wagonmaster

610.395.6530  610.395.3745

Butler
Kerven Enterprises
800.KER.VEN9 724.287.0734

Concordville
Concordyville Motorcar
800.220.3100  610.459.8900

Doylestown
Fred Beans Subaru
215.348.0202 215.348.7500

East Petersburg
Lancaster County Motors
800.215.5644 ~ 814.868.4805

Erie
New Motors
800.352.1052  814.868.4805

Feasterville
Colonial Subaru
215.355.8856  215.355.8800



Jenkintown
Glanzmann Subaru
800.440.0130  215.885.8282

Leesport
Steve Moyer Subaru
800.995.2627  610.916.7000

Limerick
Welsh Subaru of Limerick
610.489.4198  610.489.3122

Mechanicsbur:
Cumberland Valley Motors
717.697.9478  717.697.9448

Monroeville
Langston Subaru
877.563.4WDS 724.325.2888

Moosic
Minooka Motor Sales
800.982.4054  570.346.4641

Newtown Square
Rafferty Subaru
610.353.6906  610.353.6900

Northumberland
W & L Sports Cars
877.995.7822  570.473.3432

Philadelphia
Wilkie SuEaru
800.962.4389  215.232.4000

Pittsburgh
Bill Gray Subaru
412.344.0181 412.344.0100

Pittsburgh
Bowser Subaru
800.231.4452  412.469.2100

Stroudsburg
Ertle Subaru
570.213.4035 570.421.4140

York
Apple Subaru
800.228.7299  717.854.1800

Rhode Island

Warwick
Bald Hill Subaru
401.822.8100

South Dakota
Rapid City

Courtesy Subaru
800.658.3054  605.342.7034

Sioux Falls
Dan Nelson Subaru
800.881.4033  605.333.0198

Tennessee

Bristol
Wallace Subaru
800.652.6882  423.764.1145

Harriman
Earl Duff Subaru
877.610.2005  865.882.0113

Nashville
Jim Reed Subaru
800.522.2207  615.329.2929

Texas

Arlington
Arlington Auto Mall
817.265.7278 817.861.3377

Austin
Austin Subaru
512.381.2201 512.454.9489

Houston
Gillman Subaru
800.999.8309  713.776.6310

Houston
Gillman Subaru North
281.209.4328  281.821.1100

Houston
West Houston Subaru
281.676.2155  281.398.3300

Lewisville
Huffines Subaru
972.436.0590 972.221.8686

Plano
Central Subaru
972.422.9320  972.422.5300

San Antonio
North Park Subaru
800.880.8846  210.308.0200

Utah

Salt Lake City
Mark Miller Subaru
800.348.8207  801.268.3734

Salt Lake City
Nate Wade Subaru
800.221.4287  801.355.7571

Sandy
Larry H. Miller Subaru
801.553.5260  801.553.5200

Vermont

Rutland
Kinney Subaru

802.775.6900

Virginia

Alexandria
Beyer Subaru

703.660.1234  703.768.5800

Charlottesville
Brown Subaru
800.635.3170  434.977.3380

Christiansburg
Shelor Subaru Corporation
540.381.8424  540.382.2981

Fairfax
Farrish Subaru
703.934.1620  703.273.0200

Harrisonburg
Bob Wade Subaru
540.434.1892  540.434.3900

Leesbur;
Dulles Subaru
800.394.5337  703.777.7077

Lynchburg
Terry Subaru

800.964.5516  434.239.2601

Manassas
Manassas Subaru
703.361.6506  703.361.5866

Midlothian
Pence Subaru
800.447.3623  804.378.3000

Newport News
Casey Imports
757.988.1275  757.988.1200

Roanoke
First Team Subaru
800.277.8757  540.366.4830

Staunton
Staunton Subaru

800.296.3465  540.886.3465

Vienna
Stohlman Subaru
800.697.4979  703.893.2990

Washington

Auburn
Auburn Subaru

800.827.2787  253.737.1345

Bellevue
Chaplin’s Bellevue Subaru
800.962.0822  425.641.2002

Bellingham
Dewey Griffin Subaru
800.846.1549  360.734.8700

Bremerton
Peninsula Subaru
360.479.4320

Kirkland
Eastside Subaru
800.861.9118  425.820.8993

Puyallu
Subaru OFPuyallup
800.598.5134  253.286.5900

Renton
Walker’s Renton Subaru
800.261.7366  425.226.2775

Seattle
Carter Subaru
800.426.1332  206.542.1166

Spokane
Appleway Subaru
800.876.4439  509.924.6900

Spokane

Camp Subaru
800.776.9946  509.458.3288

Winter 2004 °

Tacoma
Tacoma Subaru

888.473.6200  253.473.6200

Vancouver
Hannah Subaru
503.257.9947 360.314.0505

West Virginia

Fairmont
Larry Myers Subaru
304.366.4476  304.366.3311

Morgantown
John Howard Motors

304.296.8772  304.296.3205

Wisconsin

Appleton
Gustman Motor Company

800.283.6693  920.733.6693

Madison
Don Miller Subaru
800.362.3323  608.258.3500

Mequon
Sommer’s Subaru
262.242.0129  262.242.0100

Schofield
Dave Kasten Motors
715.359.2637  715.359.3638

Waukesha
Don Jacobs Subaru
800.334.3934  262.521.3800

Wyoming
Cheyenne

Dinneen Subaru
888.634.7733 307.778.2410

* NEW =

NATIONAL+ EXPANDED+ WHOLESALE

HORIZONS

Please note: Left column
telephone numbers provide
direct access to Subaru N.E.W.
Horizons Parts Departments.
Right column numbers provide
general access to Subaru
N.E.W. Horizons Dealers.
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insider info

Clutch Pedal Sticking

If you encounter a
customer complaint
of the clutch pedal
not returning com-
pletely after being
engaged, or if there is

a spongy or light

/ UDeralting llc}nndar@‘

Vo)

pedal feel while shift-

ing, the following repair method should be fol-
lowed. This condition may affect certain manual
transmission vehicles with a hydraulic clutch system
under certain weather conditions. The affected man-
ual transmission Subaru models are as follows:

1995-2002 Legacy
1997-2003 2.5L Impreza
1998-2003 Forester

To correct this condition you must replace the
parts in the chart that match your vehicle using the
following procedures:

Replacement Clutch Parts:
2002 WRX (5MT)
Clutch Operating Cylinder: Do not replace
Clutch Hose: 37251AA003
Gaskets for Hose: 114130151 X 2
Legacy (5MT)
Clutch Operating Cylinder: 30620AA042
Clutch Hose: 37251AC001
Gaskets for Hose: 114130151 X 2
Impreza (5MT)
Clutch Operating Cylinder: 30620AA042
Clutch Hose: 37251AC001
Gaskets for Hose: 114130151 X 2
Forester (5MT)
Clutch Operating Cylinder: 30620AA042
Clutch Hose: 37251AC001
Gaskets for Hose: 114130151 X 2

For naturally-aspirated models

with hydraulic clutches:
Remove the intake chamber from the backside
of the intake manifold.
Remove the clutch hose and the clutch operat-
ing cylinder. In this procedure it is not neces-
sary to remove the master cylinder, the clutch
pipe bracket.
Replace the clutch hose and the clutch operating
cylinder with new parts as listed below. Note that

two pieces of gasket (P/N 114130151) used on
the connector of the operating cylinder must be
replaced with new ones when replacing the clutch
hose. Tightening torque of the bolt is: 37 £3 Nm
(27 £2 ft. Ibs).

Bolt the operating cylinder onto the transmission.
Add brake fluid.

Bleed the air from the system.

Bleed the air from he system.

Install the intake chamber.

For turbo models:
Remove the intercooler.
Remove the clutch operating cylinder hose.
In this procedure, the clutch master cylinder,
clutch pipe and bracket are unnecessary to
be removed.
Replace the clutch hose that was removed with
the new one listed below. Note that two pieces
of gasket (P/N 114130151) used on the con-
nector of the operating cylinder must be
replaced with new ones when replacing the
clutch hose. Tightening torque of the bolt is: 37
13 Nm (27 £2 ft. Ibs).
Add brake fluid.
Bleed the air from the system.
Install the intercooler.
Insure there is no leakage from the line, check
whether fluid leakage occurs after the clutch
pedal has been fully depressed.
Check whether the clutch performs normally.

Transmission Jumps Out Of 3rd Gear

If you are rebuilding a WRX 5M/T and during
the rebuild, it is necessary to replace the 3-4 gear set,
consult Part Bulletin PT070302. Installation of the
new part set mentioned in the bulletin should keep
the transmission from popping out of 3rd gear.

Slope Control Logic Change

The TCM Slope Control logic has been
changed on 2003-04 Subaru vehicles. It will acti-
vate on downhill slopes and grades greater than
12%, and vehicle speeds under 48.5 mph.

All Subaru Rear Differentials

Be advised that Subaru rear differentials are
not serviceable. There is a rebuilding procedure
in the applicable service manual, but if the rear
differential has a problem, Subaru recommends
that if be replaced with a remanufactured unit
where available.

The End Wrench % www.endwrench.com
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4 N.E.W. for National Expanded Wholesale - check
2 |\ |. E ) \ N ]. o2 the listing inside to find a participating dealer!

NATIONAL® EXPANDED® WHOLESALE Looking for a Subaru parts supplier with better service,
HORIZONS  pricng? check the isting nsice this ssce to find 2
pricing? Check the listing inside this issue to find a

N.E.W. Horizons Subaru dealer near you.

This national network of high-performing Subaru dealers is dedicated to meeting the wholesale
parts needs of independent repair shops like yours:

e Large inventory of competitively priced Genuine Subaru Parts
* Remanufactured parts with the same quality and performance as new —
but at a reasonable cost
e Technical and application advice
* A Hotline providing direct access to parts inventory SUBARU.
GENUINE PARTS

April is National Car Care Month!

pont Stock up on Genuine Subaru Parts and encourage your customers
We Sup to schedule preventive maintenance during National Car Care
Month. Contact your local Subaru N.E.W. Horizons wholesaling dealer

Be Car Care Aware and place your order now!
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