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Talk about Genuine
Customer Appeal!

For the enhanced driving experience and responsive-

ness that performance enthusiasts crave, Subaru Per-
formance Tuning Components are now available

in more applications than ever.
You can offer your most avid
Subaru customers quicker
steering response, racing
quality shift action and quicker
acceleration, plus performance
styling touches that ardent
WRX or '98 and later Impreza
2.5 RS drivers will love.

Genuine Subaru

Performance Parts
Up to 2001 Impreza 2.5 RS

Description Part # MSRP
Rear Differential Protector B0310ASS000 $ 68.95
Short Throw Shifter C1010FA000 $260.00
Titanium Shift Knob (Sti) C1010FA100 $149.95
Carbon Fiber Shift Knob-M/T C1010FA140 $175.00
Carbon Fiber Parking Brake Lever C1010FC121 $295.00
Strut Tower Brace (Steel) E4010FA000 $144.95
Strut Tower Brace (Carbon Fiber) E4010FA100 $629.00
Gauge Pack (Performance) H5010FA034 } $595.00
Gauge Pack Housing (Gray) H0017FC9100E

Carbon Fiber PatternedTrim A/T J1310FA130 $254.00
Carbon Fiber PatternedTrim M/T J1310FA140 $254.00
Carpeted Floor Covers J5010FS0010E $ 69.95
Front End Cover-Hood MOO010FS111 $ 4495
Front End Cover-Full M0010FS140 $119.95
SPT Decal Set (Blue) S0A588N400 $ 59.95
SPT Decal (Silver/Blue) SOA588N450 $ 59.95
Intermediate Pipe and Muffler S0A8377500 $495.00
*SPT Struts from KYB® S0A83721100 $575.00
*SPT Springs from EIBACH® S0A855Z1100 $279.95

* Sold “as is” without any warranty coverage. Intended for off-highway application only. May bring vehicle out
of compliance with safety and/or emissions standards. Can only be lawfull installed by end user. See dealer
for complete dtails.

For additional details about the complete lineup of SPT parts and applications for WRX
or ‘98 and later Impreza 2.5 RS models, contact your local authorized Subaru dealer.

Genuine Subaru H
—

Performance Mufflers
All Applications MSRP $375.00

Application Part #

96-99 LEGACY GT SEDAN S0A8376300
96-99 LEGACY GT WAGON S0A8376400
98-01 IMPREZA RS COUPE & SEDAN S0A8376500
00-02 LEGACY GT SEDAN S0A8377300
00-02 LEGACY GT WAGON S0A8377400

2001 WORLD RALLY DRIVERS’ CHAMPIONSHIP
— H
2001 SCCA !
ProRally Championship 4 !
A — g

Driving force
behind five FIA
World Titles

.*-

Race Tested

Our growing line of performance parts is
engineered specifically for the Subaru
Impreza WRX or '98 and newer 2.5 RS.

SUBARU PERFORMANGE TUNING

e Strut Tower Braces ) 'ﬁr

e Short-Throw Shifter

e Performance Mufflers and Intermediate Pipes
e Titanium Shift Knob

& e Performance Suspension Parts
Eibach® Springs, KYB® Struts

e Performance Gauges

e Carbon Fiber Trim Kits,
Shift Knob and Brake Handle

L ———
e Rear Differential Protector

' ' \ . Ground Effects Kits
[ e Front End Cover
© SPT Decals
e Rear Decklid Spoiler

To find your local dealer call 1-800-SUBARU3
or visit us online at www.subaru.com.

SUBARU &

Genuine Parts

Not all parts applicable to all models/model years.
See your local Subaru dealer for details.

F ¢ 17" BBS Forged and
Subaru Pressure Cast
Aluminum Alloy Wheels



The End Wrenchs is a quarterly
publication of Subaru of America, Inc.
No part of this newsletter may be
reproduced without the express written
permission of Subaru of America, Inc.

Subaru Consultants:

Norm Hunsinger
Joseph Kuter
Bruce Barker

Editorial and Circulation Offices:
598 Pine Point Drive

Akron, Ohio 44333

Phone: 330.666.9886

Caution:

Vehicle servicing performed
by untrained persons could
result in serious injury

to those persons or others.

Information contained in this newsletter
is intended for use by trained, profes-
sional 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 vehicle or
that your vehicle has that condition.

Forester, Impreza, Justy, Legacy,
Loyale, Outback and Subaru SVX
are Registered Trademarks.
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Fuel Injection &
Engine Management Systems

This article provides information about the
Subaru Legacy fuel injection and engine
management systems.

0.E. PRO Corner

Our commitment to help you keep your cus-
tomers satisfied and coming back to your for
their Subaru service and repairs has not
changed. In fact, there are more parts being
offered under the Subaru O.E. PRO banner
than ever.

4EAT Service Correction

The Winter 2002 End Wrench contained an
error which may cause confusion regarding the
proper lubrication procedures for Subaru
engines and transmissions. This short article
sets the record straight.

0BD Il Service

OBD II checks a component and its system
for the ability to function (circuitry tests)
and the result while functioning (perfor-
mance tests) for key systems.

Insider Info

An assortment of Subaru service bulletins
and time-saving tips, this time with a
fuel and emissions service slant.

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 pro-
vide you with a direct wholesale parts hot-
line and also maintain a large inventory of
competitively priced Genuine Subaru Parts.

www.endwrench.com

Whether you need quick reference to an arti-
cle about Subaru repair or part numbers for
the cylinder heads in a 1996 Subaru Legacy,
you’ll find the information you need when
you visit the new End Wrench web site at
www.endwrench.com.
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This article provides information
about the Subaru Legacy fuel injection
and engine management systems. The
fuel injection and engine management
systems on other Subaru models, while
similar to the Legacy systems, contain
key differences that will be addressed
in a future End Wrench.

Air Induction System

The air induction system provides
the correct amounts of air to the cylin-
ders under a variety of operating condi-
tions and performance demands. Com-
ponents include:
¢ Air Induction Piping
® Mass Air Flow Meter
e Throttle Body
e Idle Air Control Valve

The air induction piping delivers air
from the air filter to the throttle body,
idle air control valve and the PCV sys-
tem. Fittings to the components of the
air induction system must be air-tight
to prevent unmetered air from entering
the intake manifold.

Mass Air Flow Meter
Monitoring the amount of air induct-
ed is the main function of the mass air

flow meter. Described as a “hot wire”
air flow meter containing no moving
parts, the Subaru mass air flow meter
obtains information by monitoring the
voltage of a single wire which is
exposed to the incoming air flow. There
are actually two wires exposed to the
air flow. The hot wire is positioned
downstream of the cold wire to prevent
any influence to the cold wire. The
engine control module (ECM) logic
monitors the temperature of both wires
using stored information about their
resistance values and the voltage in the
wire. The ECM attempts to maintain a

Air Flow Meter




fixed difference in the temperature of
these two wires. The amount of voltage
applied to the hot wire is what finally
determines the value of the signal gen-
erated or “Air Quotient.”

Air Quotient (QA), is one of the input
signals to the ECM that determines the
amount or length of time that fuel is
injected. Two other inputs are the throt-
tle position signal, generated by the
throttle position switch (TPS) and
engine speed (EREV), which is a
processed signal determined by the
ECM based on input from the crank
and cam angle sensors.

Fail-Safe

Fail-safe, the action taken by the ECM
in the event a component is not operat-
ing within established parameters,
forces the ECM to determine injection
duration using TPS and EREV only.

Mass Air Flow Sensor
Circuit Testing

Testing is performed by observing
resistance and voltage values. The QA
value can be monitored using the Select
Monitor. The QA value should increase
with engine speed and decrease to
approximately 1 volt as engine speed
approaches idle. A fail-safe value will
result in a constant signal which is not
affected by engine speed.

Replacement Parts

The installation of improper replace-
ment parts will result in a driveability
or no start condition. Verify with your
parts department using Vehicle Identifi-
cation and Production Date numbers as
necessary. For example, early produc-
tion Legacy vehicles were equipped

Idle Air Control Valves

SUBARU.

with either a JECS or HITACHI pro-
duced air flow meter, depending on
whether they were automatic or stan-
dard shift transmission vehicles.

Throttle Body

The throttle body regulates the
amount of air into the intake manifold,
controlling off idle engine speed. Oper-
ation of the throttle body is accom-
plished by movement of the accelerator
cable. Coolant flows through the base
of the throttle body to prevent ice from
forming. The throttle body is factory set
and no adjustment should be attempted
to the throttle plate. Adjustment of the
throttle cable is suggested during peri-
odic vehicle maintenance.

POTENTIOMETER OPERATION

Voltmeter
\\\\\uu,,,'
“
~
z

TPS Potentiometer Operation

Throttle Position Switch

The throttle position switch (TPS) is
mounted to the throttle body and
engages the throttle shaft. Any move-
ment of the throttle shaft results in the
movement of a contact across a poten-
tiometer. At idle the throttle position
switch resistance value is high, so the
voltage signal at the moveable contact
is low. As the throttle is depressed, the
resistance value decreases and the volt-
age at the moveable contact increases.
The voltage signal, which ranges from
0.3 to 5 volts, is used by the ECM to
determine the position of the throttle
expressed in degrees of opening.

Some Legacy models were equipped
with a TPS with an inverted voltage
signal. Voltage was approximately 5
volts at idle and decreased as the throt-
tle was depressed.

An idle switch is also included
inside the TPS. The idle switch signals
idle and off idle to the ECM. Adjust-
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ment of the TPS is possible through the
use of its elongated mounting holes.

Fail-safe operation results in a fixed
TPS voltage signal while the ECM uses
the idle switch, QA and EREV to con-
trol injection duration.

Testing of the TPS is performed by
observing voltage and resistance val-
ues. The Select Monitor on earlier
models will display THV or throttle
voltage and illuminate an LED when
the idle switch signal is present.
Newer models will also indicate
throttle opening in degrees.

Idle Air Control Valve

Idle Air Control Valve (IAC) operation
controls all idle speeds. Construction
includes an air cut valve, duty control
valve, intake air passage and a coolant
passage. These component parts create a
dual control over the IAC. The air cut
valve is influenced by the temperature of
coolant flowing through the IAC. A
bimetallic spring is utilized to act on the
air cut valve, opening the valve when
coolant temperature is low to increase
air flow and idle speed. When coolant
temperature is high, the bimetallic spring
closes the air cut valve and decreases air-
flow and idle speed.

Throttle
Position
Sensor

== POWER = = =

A A
IA SIGNAL R
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Throttle Position Sensor Circuit

Duty control valve operation is achieved
via two electrical coils, one to open the
valve and the other to close it. The ECM
controls the ground circuits of the two
coils and controls them with a duty signal
which pulses the ground circuits.

IAC duty ratio can be monitored with
the Select Monitor. A higher duty ratio
will keep the valve open longer,
increasing idle speed. A lower duty
ratio provides lower idle speeds. Opti-
mum idle speed for all engine condi-
tions is part of the ECM logic and the
ECM will increase or decrease the IAC
duty ratio as necessary to maintain the
correct idle speed.

Fail-safe results of the IAC can be

misleading. Failure of the bimetallic
spring with the air cut valve in the
more open position will not cause a
problem when the engine is cold. But
as the engine warms the duty ratio of
the IAC will be lower than normal to
close the duty control valve more to
maintain proper idle speed. Failure of
the bimetallic spring in the more closed
position will result in higher IAC duty
ratio with a cold engine but will be
normal with a warm engine.

Idle Air Control Valve

Failure of the duty control valve or
loss of duty signal will leave the duty
control valve fully open. With a cold
engine, the air cut valve is also fully
open. This quantity of air flowing
through the intake air passage would
result in an improper high idle speed.
To control this condition, the ECM
turns off injectors to reduce idle speed.
One injector will be disabled for a
warm engine and two injectors for a
cold engine.

The intake air passage can be con-
taminated with carbon, which reduces
the air flow. This condition would
result in a higher than normal IAC duty
ratio. If this condition is suspected,
clean the IAC valve following proce-
dures outline in the service manual.

Fuel Supply
The fuel supply system supplies, regu-
lates and monitors the flow of gasoline
to the injectors. Components include:
e Fuel Tank
e Pump
e Rollover valve
e Separator
e Regulator
e Injectors

The fuel tank houses the fuel pump
and a jet pump on AWD models. Inter-
ference with the rear differential is

Continued on page 10.



SUBARU. o
&5
O.E.PRO Helps You 048;?0

Spring Into Action Q\ﬁ?

With Plenty of

" Seasonal N
Maintenance % \

Opportunities

&

AS-WARMER WEATHER
STARTS'TO,SPREAD)
THROUGEOUT THE CO

or J -+
the Opportunlﬁ'é‘as available to e'extra
revenue Teally begim'to heat up. Nothing
perks upra.shop’s bottom line more than.

. asteady stream ofvehicles coming h—
"for routine sprngtinie'maintenanc

'H(r:h-eck—ups. legitirnaround time is 1ast,

wsthe work is relatively easy and




THE BEST PROGRAM TO HELP YoU GRow Is O.E.PRO

the profits are good (especially when a visit leads to more substantial repair work or renews
a relationship with a customer who had drifted away.)

Spring maintenance check-ups are also a great time to build customer relationships. Keep-
ing your customers’ vehicles operating at peak performance reinforces their driving enjoy-
ment and satisfaction of being a Subaru owner.

Of course, installing only Genuine Subaru Maintenance Parts
available in the O.E.PRO Program helps ensure that enjoyment
. and satisfaction, since these parts are specifically engineered to
precise specifications for fit, performance and durability. What'’s
more, they’re backed by the Genuine Subaru Parts Limited War-
ranty.

With some eye-catching promotions and some simple
organization, you can generate a constant flow of work through
your service bays. Obviously, a spring check-up promotion is a
strong event that draws a large number of customers annually.
Marketing to your existing customer list via postcards, e-mail
or phone should be your first step. But to build your business,
try asking your existing customers for referrals. They may know
other Subaru owners who they’d be willing to send your way
for a token gift or discount in return. You can also advertise
Subaru maintenance specials in local newspapers to help build
up business.

Some independent repair shops try to create service traffic with specific parts promotions.
With the new wiper blades that Subaru is introducing, now is the perfect time to run a
“Check Your Blades” promotion. You can spur other fast-moving parts sales by focusing on
them in your advertising. Running a “Buy 3 Get the 4th Free” spark plug sale can create
interest from sources you may have not tapped recently. The idea is to be inventive and
promote aggressively. That way, as the weather heats up, so can your sales.

Subaru Racing Season Gets Off
to a Fast Start

The starting tree has been lit and the green has already
flashed on brightly for the launch of the Subaru racing season.
Drivers of the Subaru Impreza WRX and 2.5 RS have gotten off
to a tremendous start. In the first D Stock race of the 2002 season
for the Sports Car Club of America ProSolo Series held in Fort
Meyers, Florida on February 16th and 17th, drivers of the new
Subaru 2002 WRX finished in first, second, fourth and eighth
positions. On the following week different Subaru 2002 WRX
drivers came away with victories in the identical positions!

In other classes, such as Street Touring, Ladies Challenge and G Stock, Subaru drivers also
finished first or were never far off the leading time.

This level of success is bound to generate a great deal of excitement among Subaru
enthusiasts in your area. We hope you can take advantage of the wonderful opportunity
such success breeds by offering Genuine Subaru Performance Tuning (SPT) Parts for the
vehicles of avid Subaru drivers, from performance mufflers, struts and springs to the vari-
ety of sporty performance trim items. We suggest you race toward this opportunity to bold-
ly promote Genuine Subaru Performance Parts in your shop. Don’t forget, Subaru offers an
extensive lineup for 98 and newer RS & WRX models.
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Subaru Clears the Way for Sales of New Metal
Wiper Blades and Refills

Although it’s one of the simplest and most apparently necessary
maintenance jobs your customers can bring to you, a great many drivers
don’t change their windshield wipers nearly often enough. Some folks try to
live with them a little longer than is generally considered safe and that’s simply
not necessary or wise.

Especially now, since Subaru is introducing a brand new line of competitively-priced
Genuine Subaru Metal Wiper Blades and Refills designed to work on the family of
Subaru vehicles.

These blades feature a steel constructed superstructure for strength and durability.
The natural rubber wiping edge is the highest quality available and the rubber-booted
winter blade helps prevent snow and ice clogging. They fit and
function perfectly and are easy to install. And, naturally, they are
backed by the Genuine Subaru Parts Limited Warranty.

So look for wear and tear on your customer’s windshield wipers,
run special “Wow! I Can See Again” windshield wiper check-up
promotions and always recommend Genuine Subaru Metal Wiper
Blades and Refills. They’re specially engineered to wipe a clean,
clear path across their windshields so they can drive their Subaru
vehicles in complete confidence through any storm.

A Site to Behold!
The End Wrench Web Site Makes It Easy
to Find O.E.PRO info

If you haven’t logged onto the new End Wrench Web site yet, you're missing out on
one of the most practical tools available to you as a Subaru repair professional. The site
is chock full of valuable labor saving tips from archived articles going back several

years. The detailed repair suggestions in

these articles can really help cut your
www.endwrench.com ;...

time.
Plus, when you click on the O.E.PRO logo, you’ll find a huge number of application
charts on engine components, reman-

ufactured parts, replacement mufflers, | Genuine Subaru Maintenance Parts
automotive chemicals and Subaru New Applications Charts Available
Performance Tuning (SPT) Parts. ® Qil Filters ® AC Belts

And now there’s even more. ® Air Filters ® Brake Pads and Shoes
We’ve added application charts for ® Fuel Filters ® Spark Plugs
a variety of the fastest-moving Gen- ® Timing Belts ® Alternator Belts
uine Subaru Maintenance Parts.

With the click of mouse, you can now easily locate part numbers and model years for
air, oil and fuel filters, brake pads and shoes, belts and spark plugs — all conveniently
organized by Subaru model. You’ll even find the names of Subaru N.E.W. Horizon
Dealers in your area so you can contact them and order the part right then and there.

If you’re working on a Subaru vehicle and need anything from a quick part
number to a specific repair technique, check out the Web site dedicated to helping
Subaru repair professionals move through their work quickly and easily. Check out
www.endwrench.com today.




.
:
S
3

avoided by shaping the tank in a saddle
design. This design makes it necessary
to supply a means of shifting fuel from
one side of the tank to the other. The
fuel pump is on the right side of the
tank as viewed from the rear, with the
jet pump pickup is on the left. The
speed of the fuel returning to the tank is
used by the jet pump to create a siphon-
ing effect, transferring fuel from the left
side of the tank to the right. The main
fuel pump can then pick up the fuel.

The fuel sending units, one on each
side of the tank, are wired in series to
provide the fuel gauge with correct
information to show correct fuel level.

The fuel pump creates pressure by
moving the fuel through a series of
impeller vanes and centrifugal force.
Pressurized fuel flows through the
clearance between the armature and the
magnet of the motor to the discharge
port of the pump. If the pressure output
is too high a relief valve opens and the
pressurized fuel exits the pump to the
tank. When the pressure returns to nor-
mal, the relief valve will close.

Relief valve
Relief valve
Magnet

- .-“"'H. e
q}ﬁpischargeh 1= :.5:'
= =Suction

Return pipe _
(from engine) Check valve

Pump 2 ) Armature Pump
o (oenghe)  Discharge sucton %S9

8 b i, ’
2 5"“ H5, - Casing
{ i 1
g Fuel meter R ﬁ 1
O unit i a -

iy -Groove

Fuel filter Impeller
Flow passage

Fuel Pump

Fuel Pressure Regulator

The fuel pressure regulator uses
spring tension and manifold pressure
to controls fuel pressure. Pressure is
controlled by adjusting the size of a
passage, which limits the amount of
pressurized fuel that is allowed to
return to the tank. When manifold pres-
sure is high during acceleration the
opening is small, and less fuel is
allowed to return to the tank. This pro-
vides higher fuel pressure at the injec-
tors. During conditions of low manifold
pressure, the opening is large and more
fuel returns to the tank, reducing the
fuel pressure at the injectors. A check
valve in the regulator maintains pres-

sure in the fuel system after the engine
is turned off.

Caution: The fuel system is always
under pressure. Disconnect the fuel
pump and start the engine to remove
the pressure. Allow the engine to run
until it stalls and attempt to restart.
Turn the key off. The system is now
safe to open. Follow all safety proce-
dures outlined in the appropriate Sub-
aru service manual.

TO FUEL TANK

i ! FUEL INLET

FUEL INLET N §—\j FUEL INLET
N Wy

DIAPHRAGM

DIAPHRAGM:
CHAMBER

TO INTAKE MANIFOLD

Fuel Pressure Regulator
Fuel Injector

The fuel injector, which delivers fuel
to the intake manifold, is described as a
galley or side-feed type.

The ECM controls the injectors by
varying the ground signal. A magnetic
field develops inside the injector when
the ground is established. The magnetic
field lifts a plunger off its seat and fuel
under pressure enters the injector and
exits through the tip of the injector.
The design of the tip creates the proper
spray pattern for the best mixing with
air in the manifold.

The time or length of grounding of
the injector circuit is referred to as
injection duration. The select monitor
will display injection duration as
“TIM” (Injection Duration).

Crank Angle Sensor

Crank angle sensor operation deter-
mines crankshaft position and speed by
sensing pulses created by a reluctor
passing through a magnetic field. The
reluctor is machined to the back side
of the crankshaft timing belt sprocket.
The shape of the reluctor teeth is very
important to the strength and clarity
of the signal produced. A chip or
deformation on any tooth can result in
a driveability or no-start condition.
The signal generated is A/C and varies



from approximately .5 to 1.5 volts.

The crank angle sensor contains a permanent
magnet and a coil of wire. Do not drop the crank
angle sensor as the magnet or the shape of the sen-
sor may be damaged, which can alter the signal
generated.

The crank angle sensor reluctor has six teeth
arranged in pairs of two. The teeth are set at 10, 65
and 97 degrees BTDC.

The ECM uses the
crank angle sensor
input to influence or
control the fuel and
ignition systems.
(Determines engine
rpm, fuel injection
timing, dwell and tim-
ing advance.)

Crank Angle Sensor

Cam Angle Sensor
The cam angle sensor functions in the same man-
ner as the crank angle sensor. However, the value of
the cam angle sensor A/C signal is slightly lower
and the signal pattern is different. Cam angle sensor
reluctor teeth are =
located on the back
side of the left
camshaft sprocket.
The ECM uses the cam
angle sensor to deter-
mine fuel injection
sequence and to refer-
ence the #1 cylinder.

Cam Angle Sensor and Reluctor

Fuel Injection Logic
The amount of fuel injected or duration is deter-
mined by the following:

Basic Duration + Correction Factors + Voltage
Correction

Basic duration is determined by comparing QA
and engine speed. Correction factors include:
e Start increment
e Coolant temperature
o After start
e Full increment
e Acceleration
e Air, fuel coefficient
Voltage correction compensates for the injectors
time lag affected by battery voltage.

Learning Control

The amount of air monitored by the mass air
flow meter or QA compared to the engine rpm is
memorized by the ECM. This results in a represen-
tation of engine load. Engine load is used to
update basic duration.

The Odds Are
In Your Favor!

When you use Genuine Subaru Maintenance Parts,
the odds are that everybody wins. That's because
installing these competitively
priced parts in your customers’
vehicles keeps them running at
peak performance, maintains
Subaru owner satisfaction

and ensures more Subaru cars
are on the road than ever.

And that’s great for your

bottom line.

Subaru Maintenance Parts are Best for
Your Subaru Customers

Each part is specifically engineered to precise
specifications to fit right, to perform better and to last
longer. Take the materials in Genuine Subaru brake
pads, for example. They're

specially formulated to be
compatible
with the
rotor
surface
to help
prevent brake
jutter, noise

. and excessive heat
buildup, which can
impair stopping effectiveness.

The hidden cost of off-brand parts

Why try to save a few pennies on non-genuine parts
that can cost car owners a lot more over time in poor
performance, faster wear and possibly even damage
due to poor fit or not being up to OE specifications?

Whether you need belts, hoses and spark plugs or
filters, brake pads and shoes, your local Subaru
dealer keeps a ready supply of frequently needed
parts at prices competitive with off-brand parts.
Keep your customers’ cars running smooth for years
to come with Subaru Genuine Maintenance Parts.



Ignition System Control

The distributorless (direct ignition)
system uses the crank and cam angle
sensor inputs processed by the ECM to
control ignition and ignition timing.
This system uses a coil pack that hous-
es two coils to separately supply sec-
ondary voltage to two cylinders.

Ignition Cy1111ders:

Coil Forward coil #1 & #2

Signals from the cam and crank angle
sensors are received by the ECM. At
engine start the ignition timing is fixed
at 10 degrees BTDC. After engine start,
ignition timing is influenced by the
mass air flow meter, coolant tempera-
ture, knock sensor and engine load.

Engine knock is detected by the
Knock Sensor. The sensor contains a
piezo electric element that generates a

MPFI
C.u.

Rear coil #3 & #4

T > #2Plug #Pla | The secondary voltage

: 5 is sent to the spark plugs

of two cylinders simulta-

neously. One cylinder is

on the power stroke and
the other is on the

exhaust stroke.

small A/C voltage signal when a vibra-
tion at the correct frequency is present
on the engine block surface. The signal
that is created is used by the ECM to
influence ignition timing.

3
b #1 Plug #3 Plug

Igniter

Self Diagnosis System
Self diagnosis has four modes:
U-Check - monitors components neces-
sary for start up. The Check Engine

1=

Enid Wrench.

Ignition Coil Construction Caution: During cy]inder
power balance tests, do not allow fuel
to enter the exhaust system. Always
disconnect the appropriate fuel injector
harness, do not short secondary voltage
to the cylinder. Shorting the secondary
voltage will allow fuel to enter the
cylinder. The spark plug may fire on
the exhaust stroke when ignition is
restored. This may cause severe dam-
age to the exhaust system. Never start
the engine with the exhaust removed,
as the cylinder firing on exhaust stroke
may ignite unburned fuel.

Igniter

The coils are controlled by the ignit-
er. Igniter construction is composed of
two transistors that control the ground
circuits of the primary windings of
the coils. Transistors in the ECM con-
trol the igniter. The igniter is neces-
sary because of the amperage flow
through the primary windings would
damage the ECM.

«=aeOptimum

knock detected

Base, Engine load, Thermosensor & Knock Sensor

Timing Advance Logic

Light will be illuminated during
normal vehicle operation when a
problem is detected.

Read Memory - Used to read past trou-
ble codes. Activated by using the
black connectors located under the
driver side kick panel, and follow-
ing the procedures outlined in the
service manual.

D-Check - Used to check the present con-
dition of all MPFI components. Acti-
vated by using the green connectors
located under the driver side kick
panel, and following the procedures
outlined in the service manual.

Clear Memory - Clears all codes in ECM
memory. Activated by using the
green and black connectors located
under the driver side kick panel,
and following the procedures out-
lined in the service manual.

In both D-Check and Read Memory
modes, the control unit outputs trouble
codes by using the Check Engine Light.
Long flashes equal 10 and short flashes
equal 1. By adding together the numeri-
cal equivalent of the flashes, you can
identify the correct trouble codes. Mul-
tiple trouble codes are outputted in
chronological order. You will find a list
of trouble codes in the service manual.
Always refer to the appropriate service
manual when identifying trouble codes.

If the self-diagnostic system does not
output trouble codes indicating a fault in
the MPI system, suspect components may
be checked using the check procedures
found in the appropriate service manual.




O.E.PRO MEANS BUSINESS!

Genuine SUBARU

...offer superior fit,
reliability and value.

Restoring an engine’s

performance with Genuine

Subaru engine components
is a smart decision. Our new components are
far more reliable—and precise—than rebuilt
alternatives. Rebuilt engine components are
based on existing parts that have failed in
service—for example, a rebuilt cylinder head
from a core broker or junkyard. Why take
chances with inferior aftermarket parts that
not only don’t meet the exacting standards
met by Genuine Subaru Parts but that actually
may fail again?

A wide selection of readily
available parts

Whether you need an all-new replacement
short block, oil or water pump, a clutch disk,
camshaft or cam belt or other Genuine Subaru
engine component, your local authorized Sub-
aru dealer has a ready supply. You can order
only those parts you need, restore an engine to

like-new performance and offer your customers

faster turnaround.

Save time with pre-assembled
cylinder heads

You can save on labor on your engine

work by using pre-assembled Genuine Subaru

cylinder heads. Each factory-new assembly
is fully leak-tested and
comes complete with
all-new parts, including
the cylinder head itself,
valves, springs, seals
and retainers. Plus,

each assembly, like all
Genuine Subaru engine
components, is fully
warranted and ready for
installation. In fact, these
components can save you time and money
during installation compared to non-genuine

parts that may require a force-fit. With Subaru

Genuine Parts, you know you're getting the

Genuine Subaru Engine Components

Years Part # Notes
LEONE/LOYALE

85-87 S0A4786060 RH Carb

85-87 S0A4786040 LH Carb

86-94 S0A4786070 RH SPI

86-94 S0A4786050 LH SPI
LEONE/LOYALE TURBO

85-90 S0A4786090 RH

85-90 S0A4786080 LH

LEGACY

90-94 S0A4786010 RH & LH

95 S0A4786010 RH A/T

95 S0A4786130 LH AT

96 S0A4786140 RH & LH 2.2 M/T

96 S0A4786140 RH 2.2 AT

96 S0A4786150 LH 2.2 AT

96 S0A4786200 RH 2.5

96 S0A4786210 LH 2.5

97-98 SO0A4786160 RH & LH 2.2 M/T

97-98 S0A4786160 RH 2.2 AT

97-98 S0A4786170 LH22 AT

97-98 S0A4786180 RH 2.5

97-98 S0A4786190 LH2.5

LEGACY TURBO
91-94 S0A4786020 RH
91-94 S0A4786030 LH

best—whether you're replacing a component or
rebuilding an entire engine.

MSRP All MSRPs are Net of Core
$333.25 Years Part # Notes
$ 333.25 IMPREZA
$333.25 93 SOA4786100  RH 1.8 Calif. Spec.
$333.25 93 SOA4786110  LH 1.8 Calif. Spec.

93 SOA4786120  RH 1.8 49 State Spec.
$399.92 93 S0A4786110 LH 1.8 49 State Spec.
$399.92 94-95 S0A4786100 RH 1.8

94-95 SOA4786110  LH1.8
$428.50 95 S0A4786010  RH 2.2 AT
$428.50 95 SOA4786130  LH2.2AT
$428.50 % SOA4786120  RH&LH 1.8 /T
$428.50 % SOA4786100  RH1.8AT
$428.50 % SOA4786110  LH1.8AT
$428.50 % SOA4786140  RH&LH 2.2 M/T
$457.07 % SOA4786140  RH 2.2 AT
$457.07 9% SOA4786150  LH2.2AT
$428.50 97-98 SOA4786160  RH & LH 2.2 /T
$428.50 97-98 SOA4786160  RH 2.2 AT
$428.50 97-98 SOA4786170  LH2.2AT
$457.07 9 SOA4786180  RH25
$457.07 %8 SOA4786190  LH25

FORESTER

$671.36 98 SOA4786180  RH
$671.36 9 SOA4786190  LH

MSRP

$399.93
$399.93
$399.93
$399.93
$399.93
$399.93
$428.50
$428.50
$399.93
$399.93
$399.93
$428.50
$428.50
$428.50
$428.50
$428.50
$428.50
$457.07
$457.07

$457.07
$457.07



End Wrrench.

The Winter 2002 End Wrench contained
an error which may cause confusion
regarding the proper lubrication proce-
dures for Subaru engines and transmis-
sions. On page 14, “Subaru 4EAT Diagno-
sis and Service” incorrectly states that the
differential on Suburu 4EAT transmissions
is filled with Subaru factory fill AT/PS
Fluid P/N SOA868V9240. The differential
on these transmissions is filled with GL-5
gear oil. Installing the incorrect lubricant
in the differential will cause differential
damage. Please refer to the information
below for the correct procedures.

When performing an oil change service
on Subaru vehicles, don’t confuse the
drain plugs and filters located under the
vehicle. Subaru models produced over
the past several years feature an under-
engine cover. This cover greatly reduces
the accumulation of dirt and grime on
the engine and also reduces the overall
coefficient of drag of the vehicle. Howev-
er, it does limit the access to the engine
oil drain plug and engine oil filter.

Items to remember when performing
services on Subaru vehicles:

e The engine oil filter is located at the
front of the engine.

¢ The engine oil pan and 17 mm oil drain
plug are painted black and are located
directly under the engine — above the
under-engine cover.

* The engine oil dipstick is located

k|
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under the hood, on the front driver’s
corner of the engine.

e The transmission front differential is
bright aluminum with a gold-colored
21 mm drain plug. This housing is
bolted directly behind the engine and
is filled with GL-5 gear oil.

e The differential dipstick is located

under the hood near the firewall, on

the passenger side of the differential
housing.

The transmission pan is black. Its 17

mm drain plug is located on the dri-

ver’s side of the pan. The drain plug is

normally silver in color, but black
drain plugs have also been installed on
occasion. The transmission is filled
with Genuine Subaru factory

fill AT/PS Fluid P/N SOA868V9240.

® 1999 and later Subaru vehicles
equipped with automatic transmis-
sions have a screw-on filter on the
driver’s side of the transmission. Do
not confuse this with the engine oil
filter. The transmission filter does not
require service under normal con-
ditions.

e The automatic transmission fluid dip-
stick is under the hood, on the driver’s
side of the car near the firewall.

e All three dipsticks have yellow han-
dles for easy identification.

e Always confirm proper lubricant levels
in each unit after performing any service.




...offer perfect fit and
function.

Unlike typical generic mufflers,
ONLY Genuine Subaru Replacement
and Performance Muffler Assemblies offer these unique
advantages...

Welded, one-piece assembly

A Genuine Subaru Replacement Muffler Assembly is
a complete, all-welded, one-piece unit that ensures easy
and precise installation and fit—the same exact fit as the
assembly supplied on the vehicle as original equipment.
They eliminate the need to deal with the all-too-common
combination of leak-prone pipe adapters; cumbersome
multiple clamps; and adaptable hangers that never fit
quite right.

Fully aluminized steel construction

A Genuine Subaru Replacement Muffler Assembly is
a heavy-duty, integrated unit of thicker materials than
typical aftermarket mufflers. Special corrosion-resistant

Genuine Subaru Replacement Mufflers

Now Includes Performance Mufflers 1996- 2001

New Part
Application Number
82-87 BRAT S0A8375100
80-84 STATION WAGON & 4-DOOR SEDAN
81-89 HATCHBACK S0A8375200
87-94 JUSTY S0A8375300
85-93 LEONE/LOYALE SEDAN S0A8375600
85-90 LEONE/LOYALE SEDAN-TURBO
86-90 LEONE/LOYALE 3-DOOR S0A8375600
86-90 LEONE/LOYALE 3-DOOR-TURBO
85-94 LEONE/LOYALE WAGON S0A8375700
85-90 LEONE/LOYALE WAGON-TURBO
85-87 XT (THRU 12/86) INCL. TURBO S0A8375800
87 XT TURBO (FROM 1/87)
87-91 XT (FROM 1/87)
87-91 XT6
90-94 LEGACY (2WD) WAGON S0A8375500
90-94 LEGACY (2WD) SEDAN S0A8376000
90-94 LEGACY (4WD) SEDAN S0A8375900
90-94 LEGACY (4WD) WAGON S0A8375400
93-96 IMPREZA 1.8L (2WD) S0A8376100
93-96 IMPREZA 1.8L (4WD) S0A8376200
95-97 LEGACY (2WD) 2.2L WAGON S0A8376800
95-97 LEGACY (2WD) 2.2L SEDAN S0A8377100
95-97 LEGACY (AWD) 2.2L SEDAN S0A8377000
95-97 IMPREZA (ALL) 2.2L; 97 1.8L (ALL) S0A8377200
Genuine Subaru Performance Mufflers
96-99 LEGACY GT SEDAN S0A8376300
96-99 LEGACY GT WAGON S0A8376400
98-01 IMPREZA RS COUPE & SEDAN S0A8376500
00-02 LEGACY GT SEDAN S0A8377300
00-02 LEGACY GT WAGON S0A8377400

O.E.PRO MEANS BUSINESS!
Genuine SUBARU

REPLAGEMENT MUFFLERS

aluminized steel construction allows for long life.
Sound absorbing materials help subdue sound without
hampering performance—unlike typical replacement
mufflers with few baffles to suppress exhaust noise.

Specifically designed for your
customers’ cars.

A Genuine Subaru Replacement Muffler Assembly
is designed for each Subaru vehicle application—not
“cross-fitted” to multiple makes and rigged with
adapters. All mounting parts precisely match the original
Subaru assembly for easy, safe, no-rattle replacement.

Competitively priced and backed by
warranty from Subaru.

Each Subaru Muffler offers the quality of original
equipment at a price that matches or beats aftermarket
mufflers. And each is backed by the Genuine Subaru
Parts Limited Warranty that covers the entire, integrated
unit — not just the muffler itself—including welded-on
pipes, clamps and hardware. Contact your dealer for
complete warranty details.

Previous Part

Number MSRP
S0A5225119 $ 89.95
S0A5225119 $ 89.95
744304451 $ 89.95
44301GA211 $ 69.95
44301GA221 |
44301GA211 $ 69.95
44301GA221

44301GA231 $ 69.95
44301GA241

44304GA321 $129.95
44304GA341

44304GA361

44304AA080 $129.95
44304AA110 $129.95
44304AA120 $129.95
44304AA130 $129.95
44305FA061 $129.95
44305FA071 $129.95
44305AC110 $129.95
44305AC090 $129.95
44305AC100 $129.95
44305FA100 $129.95
44305AC421 $ 375.00
44305AC411 $ 375.00
44305FA100, 110 $ 375.00
44300AE14A $ 375.00
44300AE10A $ 375.00

IMPORTANT NOTE: Federal and California law prohibits use of these parts in making repairs covered under emissions-related warranties extended on the
vehicle at the time of its original purchase. No claims under those warranties will be honored unless OEM parts are used.

15
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OBD Il Service

SelectMonitor

In compliance with federal regula-
tions, On Board Diagnostics II was
introduced to the Subaru line with the
1995 Legacy. This system has the abili-
ty to store engine and automatic trans-
mission diagnostic trouble codes
(DTCs) related to operating faults that
could have an effect on vehicle emis-
sions. The number of DTCs and the
diagnostic procedures for these DTCs is
constantly changing, due to the intro-
duction of new components and con-
stantly improving system operating
logic. The key to diagnosing and repair-
ing the OBD II system is an under-
standing of the components that are
being checked. Only then will you be
able to apply that understanding to the
logic embedded in the OBD II system.

OBD II checks a component and its
system for the ability to function (cir-
cuitry tests) and the result while func-
tioning (performance tests) for key
systems.

Enabling Criteria

Before OBD II can begin to work, the
vehicle must meet the Enabling Crite-
ria. This is the vehicle operating condi-
tion that must exist for the Engine Con-
trol Module (ECM) to begin diagnostics.
The Enabling Criteria will not be the
same for all diagnostics. For example,
the ECM checks an EGR solenoid as

soon as the ignition is turned on.

The performance of the EGR system
is checked after the following condi-
tions are met:

e Engine has been operating for at least
190 seconds

* EGR Solenoid has been energized

e Engine coolant temperature is equal
to or greater than 158°F (70°C)

¢ Engine speed is 2000-2600 RPM

e Injection duration is 4.1-6.92 ms

e Throttle angle is 5.76-24.96 degrees

e Throttle angle fluctuation during 100
milliseconds is less than 0.96 degrees.
e Barometric pressure is greater than
507mm HG

There can be no failures in the fol-
lowing components or circuits:

e Air Flow Sensor

e Crank Angle Sensor

e Cam Angle Sensor

e Throttle Position Sensor

e Coolant Temp Sensor, EGR Solenoid

Confirmation Driving Pattern
Generally speaking, the Enabling Cri-
teria are not published for all DTCs.
The logic that the ECM uses to deter-
mine if a DTC should exist also may
not be available. What is published is
the Confirmation Driving Pattern. This
is a description of the exact way a vehi-
cle is to be driven for the Enabling Cri-
teria to be met. Driving a vehicle on a



O.E.PRO MEANS BUSINESS!

Genuine SUBARU

AUTOMOTIVE GHEMIGALS

...provide protection
and enhance
performance.

When it comes to fluids
and other 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.

Subaru now offers a full line of
quality tested aerosols and fluids.

This line covers all the essential service
chemicals. From coolant and automatic trans-
mission fluid to brake fluid and fuel injector
cleaner, these premium chemicals are all
approved by Subaru for use in Subaru vehicles.
Each automotive chemical is engineered to
assure maximum performance and trouble-free
driving. And because they’re competitively
priced, you can use them day in and day out on
all your service work and make extra money
at the same time.

All refrigerants are not
created equal!

Genuine Subaru R-134a Refrigerant, unlike
many after-market products, is manufactured
and packaged to the stringent Air Conditioning
and Refrigerant Institute (ARD 700 standard.
This means possible contaminants are
meticulously controlled, including moisture
and non-condensable gases that can cause
premature compressor failure and result in
costly repair.

Genuine Subaru Automotive Chemicals

ITEM CONTENTS CASE
QTY.

AEROSOLS

Brake Cleaner 18 o0z. net wt. 12

N/C Brake Cleaner 14 oz. net wt. 12

Carburetor Cleaner 11.3 0z. net wt. 12

Glass Cleaner 18 0z. net wt. 12

Aerosol Fuel Injector Cleaner 7 0z. net wt. 12

Application Tool for

Fuel Injector Cleaner

Application Tool Adapters

Pour Fuel Injector Cleaner 16 fl. oz. 12

Top Engine Cleaner 11 fl. oz. 24

Application Tools for

Top Engine Cleaner

Throttle Plate Cleaner 4 0z. net wt. 12

Silicone Lubricant 12.5 0z. net wt. 12

FLUIDS

Factory Fill Coolant 1 gal. 6

Brake Fluid 12 fl. oz. 24

Factory Fill Windshield 16 fl. oz. 24

Washer Concentrate

Factory Fill Auto Trans 32 fl. oz. 12

Fluid/Power Steering Fluid

REFRIGERANT

R-134a Refrigerant 30 Ibs. 1

.
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PART # NOTES
S0A868V9100
S0A868V9110 Non-Chlorinated
S0A868V9120
S0A868V9130
S0A868V9140 Aerosol/Rail Applied
S0A868V9410
S0A868V9420 Incl. Hose Adapters,
Fuel Block-off Clamps, etc.
S0A868V9150 Fluid/Gas Tank Additive
S0A868V9160
S0A868V9430 Incl. Tubes, Connectors, etc.
S0A868V9170
S0A868V9200
S0A868V9210 Required for warranty repairs
S0A868V9220 Required for warranty repairs
S0A868V9230
S0A868V9240 Required for warranty repairs
S0A868V9310

Y

sl
UNIT
MSRP
$ 315
$ 315
$ 273
$ 273
$ 15.08
$232.22
$ 77.33
$ 567
$ 273
$ 3372
$ 1.68
$ 294
$ 12.32
$ 283
$ 253
$ 322
$188.78



Subaru OBD Il Service

lift will not substitute for actual on the
road driving. A slight deviation in the
confirmation driving pattern will usual-
ly cancel the diagnostics until the right
conditions can be duplicated.

OBD II checks or

monitors using two
methods. The first
method is called
Continuous Moni-
toring. This process
, monitors for mis-
1"-,.L fire, fuel system
and electrical out-
put devices any
time the vehicle is
operating. The sec-
ond type is non-
continuous moni-

Confirmation Driving Pattern tOI‘iIlg. This process

checks the condi-
tion of the catalyst, heated catalyst,
evaporative system, secondary air sys-
tem, a/c system refrigerant, oxygen
sensor, oxygen sensor heater and EGR
system once per “trip.”

A trip is the completed when the
vehicle has been driven in a manner
which satisfies the enabling criteria
and the ECM has powered down.

Readiness Codes

Readiness codes report the
availability and status of the

T monitors through the Select

Monitor. While viewing the
OBD II section from the
engine main menu, the first
eight items will indicate No
Support, Complete or Incom-
plete. No Support indicates
that the vehicle is not

Readiness codes after memor . .
has };m cloared Incomplete indicates that the

equipped with that system.

vehicle has this system but
has not diagnosed this sys-
tem, but will once the

kil Enabling Criteria have been
rulate met. Complete indicates that

comlats the diagnostics have been

performed for that system.
These values will not default
to incomplete once they are
complete, unless the memory

Readiness codes after meeting
Enabling Criteria power has been removed for

has been cleared or battery

more than 10 minutes. (1996

vehicles default to incomplete when
the ignition is turned off.) See State /M
Program Advisory Bulletin 11-49-97R.
(Located in back of booklet.)

During the actual testing or diagnos-
tics performed by the ECM, vehicle
sensors send information to a testing
area of the ECM. The information is
evaluated to determine if the vehicle
has met the enabling criteria and the
results of the forced testing of systems
are diagnosed.

Each system is assigned to trigger the
illumination of the Check Engine Light
in either a single fault or double fault
occurrence (trip). The single fault trip
DTCs will store a memorized DTC and
record the vehicle operating conditions
(Freeze Frame Data) when the ECM
determines a fault exists. The Check
Engine Light is also illuminating. Dou-
ble fault trip DTCs will not illuminate
the Check Engine Light when the first
fault is detected. It will register the
DTC as a temporary code and wait for
the second consecutive failed trip to
occur before illuminating the Check
Engine Light.

P0440

B-Body J I
C-Chassis

P-Power Train Specific Fault

U-Network Designation

0 - Generic (All Manufacturers)
1 - Manufacturer-specific

DTC Structure

The exception to the second fault
rule is any DTC that is related to Fuel
Trim or Misfire. The second fault trip
for these items must occur within 375
rpm and 20 percent of the engine load
of the first fault. At that point the
Check Engine Light will illuminate,
and the DTC and Freeze Frame data
will be memorized.

OBD II requirements state that all
manufacturers standardize code
assignments. Each code consists of
five characters.
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SUBARU VEHICLES SOLD IN THE LAST 10 YEARS ARE STILL ON THE ROAD*

People love their Subaru cars so much, they hold on to them longer
than other cars. And they’re willing to invest in them, even when high
mileage necessitates engine and transmission replacement.
Fortunately, commitment for them means opportunity for you! S U BA R U®
And to help you meet your customers’ needs (and budget), Subaru -
offers a broad line of competitively priced Genuine Subaru Engine G enuine Parts

components and Remanufactured Parts. To find your local dealer
call 1-800-SUBARUS3 or visit us online at www.subaru.com.

* Based on R.L. Polk & Co. Registration statistics as of 7/1/2001.
- il
> v:": ? -

New Cylinder Head Assemblies (1985-1998)  New Replacement Short Blocks and related engine parts (1985-2001)
Remanufactured parts including Automatic Transmissions (1990-2001) * Brake Calipers * Starters * Alternators * Front Drive Axles




Subaru OBD Il Service

Malfunction Indicator Lamp
Operation

The Check Engine Light, now called
the Malfunction Indicator Lamp (MIL),
provides communication to the driver
and the technician. The steady illumi-
nation of the MIL with the engine run-

ning indicates an existing

problem to the driver. A
MIL that is flashing at 1

ON
MIL
OFF 4

Hz indicates that a mis-

H N

Igniiion
switch

ON Engine

start

Misfire

-

fire which may cause cat-
alyst damage presently
exists (immediate service
attention is recommend-
ed).

Technician communica-
tions via the MIL include

1 sec.

start

"7 three messages. The first

MIL

Ignition
switch
ON

o] L LTI
OFF—| E

1 sec.

is a 3 Hz flash which
indicates the inspection
mode connectors are con-
nected. The second is a 1
Hz flash which indicates
a misfire that will cause
catalyst damage exits.
The third MIL signal,
steady illumination, indi-

cates a problem exists or
has recently occurred and
a DTC has been set.

3 Hz

DTC Memory

Memory of a DTC (as it relates to
illuminating the MIL) is maintained
until three consecutive passing trips
have been made (the enabling criteria
were reached three times in a row
and the tests were performed with
good results). The MIL will turn off at
this point.

The DTC will remain available for
viewing with the Select Monitor and
the freeze frame data associated with
it will remain in memory for 40 warm
up cycles.

The exception to this rule is if the DTC
is associated to misfire or fuel trim. In
this case 80 warm up cycles must be
completed before full erasure will occur.

Warm Up Cycle

A warm up cycle occurs when the
engine coolant temperature rises to at
least 40°F (22.2°C) above the tempera-
ture at start up, and reaches a mini-
mum of 160°F (71.1°C).

Freeze Frame
Freeze Frame is a record of the vehi-
cle operating conditions at the moment
a DTC is set. These include:
e Engine RPM,
e Engine Load,
e Fuel Pressure,
e Fuel Trim Values,
e Coolant Temperature,
e Intake Manifold Pressure,
¢ Loop Status,
e DTC causing the MIL to illuminate.

Freeze Frame

A DTC associated with misfire of fuel
trim is considered a high priority.
Therefore, the freeze frame data associ-
ated with a misfire or fuel trim DTC
will overwrite the freeze frame data
from all other DTCs.

Fuel Trim

Short-term and long-term fuel trim are
visual interpretations on the current
(short term) and historical (long term)
corrections to the air fuel mixture
required to give the vehicle the best dri-
veability and lowest emission output.

The ECM continuously monitors the
amount of fuel injected and places the
information recorded into memory. The
ECM places the memorized information
into a position that is referenced by
engine load and engine rpm. The next
time the vehicle is in those same condi-
tions, the memorized information is com-
pared to the amount currently being
injected. A DTC will be registered if the
difference between the two is too great.

Detail area

Short Term
Fuel Trim

N
R

Injection
Duration

N

RPM

Fuel Trim Map
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Rough Idle On MPFI Vehicles

If you encounter a rough idle
complaint on any sequential
injection MPFTI vehicle, basic
checks should be made to ensure
that the correct injector wire con-
nector is on the correct injector.
Injector wiring will either be
numbered or can be checked by
comparing wire colors with the
wiring diagrams. This may seem
like an obvious check, but some-
times in your zeal to quickly diag-
nose a vehicle, the obvious can be
overlooked. If two injector con-
nectors have been inadvertently
switched, the symptoms can be a
slightly rough or irregular idle on
a fully warmed up engine and a
hesitation coming off the line.

Reading OBD Readiness Codes

Many states are now including
an inspection of the OBD system
as part of their emissions test pro-
cedure. This includes, but may
not be limited to, inspection of
the MIL or Check Engine Light for
proper illumination, operation,
and status of the Readiness
Codes.

Readiness Codes can be
checked with a generic scan tool
and the New Select Monitor
(NSM). Follow the tree below to
access the Readiness Codes with
the New Select Monitor:

e Each System Check
e EGI

¢ OBD System

e 12 Data Display

Any item that is a Readiness
Code will have an indicator to the
right that tells you whether it is
Complete or Incomplete. Com-
plete means that the system has
been tested by the onboard diag-
nostic system. Incomplete means
that the system has not been test-
ed. In either case the results of
the test are not indicated. No sup-
port indicates that this vehicle is
not equipped with that system.

A vehicle must have all of the
Readiness Codes reading Com-

plete before it can be inspected
for proper emissions.

Misfire, Fuel System and Com-
ponent Monitoring are continu-
ously checked and will change
from Incomplete to Complete
while the ignition is turned from
off to on.

The Readiness Codes will all
indicate incomplete after the mem-
ory of an ECM has been cleared.

Follow the steps below to acti-
vate the Readiness Codes to
complete:

* 1996 models: Connect the Test
Mode (inspection mode connec-
tor) and drive on a flat road (high-
way) at approximately 50 to 55
mph for 20 to 30 minutes.

* 1997 and later: Drive on flat road
(highway) at approximately 50 to 55
mph for 30 minutes for warm-up.
Then perform 10 minutes at steady
speed (without any throttle angle
change) at 50-60 mph.

Blue Versus Gray Connectors
During Diagnosis

When performing electrical diag-
nostics involving the fuel injection
ECM on 1995 through 1997 Legacy
and Impreza vehicles, pay particu-
lar attention to the color of the
connector that mates to the engine
control module. Some will be gray
and some will be blue. The con-
nectors are not the same and the
pin terminal locations that corre-
spond to the related systems in the
car are different.

An example of where this could
cause confusion would be diag-
nosing a TCM Code 23 (engine
speed signal) on a 1996 Legacy
vehicle. Looking in the 1996 Sup-
plement Manual, you’ll find that
there is no Troubleshooting Sec-
tion 3-2. This means the transmis-
sion control system has not
changed since 1995 and is, there-
fore, not included in the Supple-
ment. Opening the 1995 service
manual, you will see that in Trou-
bleshooting Section 3-2, the cir-
cuit pertaining to Trouble Code
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23 consists simply of one wire
from the ECM to the TCM. How-
ever, since this is a 1995 Manual,
the pin terminal connection for
the ECM referred to in the diag-
nostic flow charts is B84, pin 33,
which is correct for only the gray
connector of a 1995 ECM, not the
blue connector on the 1996 vehi-
cle you are working on. Referring
to the engine control module
(ECM) I/O (input/output) chart
(Sec. 2-7, page 68-70) in the 1996
Legacy service manual Supple-
ment, we find that the correct pin
location for the engine speed sig-
nal for a 1996 blue connector is
B84, pin terminal 64.

Without taking the extra step of
looking in the 1996 Manual, the
wrong wire would be checked at
the ECM and the wrong diagnos-
tic conclusion would be reached.
To minimize the possibility for
error, always double check the
connector colors before attempt-
ing to locate the pertinent pins.

Legacy (Non Turbo), SVX
and Impreza ISC Valves

If you encounter a vehicle with a
driveability complaint (stalling, idle
surge or a whistle noise) and you
have determined that it is caused by
the ISC valve, this condition may be
due to carbon buildup inside the
valve. In these cases, use the ISC
cleaning procedures found in the
1995 Legacy service manual, Book
1, Section 2-7. Use Subaru Top
Engine Cleaner (SOA868V9160).
Products such as Brake Clean do not
effectively remove the deposits.

White exhaust smoke during ISC
valve cleaning is normal. An odor
also may linger for a few days.

These valves are pre-set. Never
try to adjust them in an attempt
to repair a vehicle. If you find
yourself working on a driveability
concern, and this valve shows
signs of tampering, the valve
must be replaced. There are no
procedures to return them to the
factory settings.
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Impreza Throttle Position Switch
Adjustment

When checking voltages for the
Impreza throttle position switch, the
engine must be at operating tempera-
ture and normal warm idle speed. If
not, the readings you get will be incor-
rect and you may make an adjustment
that is not necessary.

The throttle opener system which pro-
vides cold fast idle, mechanically opens
the throttle valve and will cause your
throttle position sensor readings to
change. The Impreza service manual
instructs you to be certain the engine is
at normal operating temperature when
making this adjustment. Changes when
cold can affect driveability and vehicle
emissions during cold engine operation.

DTC P0507 - Idle Control
System RPM
Higher Than Expected

If you find yourself diagnosing a DTC
P0507 — Idle Control System RPM
higher than expected — check to see if
the accelerator or cruise control cables
are adjusted properly.

L

DTC P0505

When following the diagnostic flow
chart in the service manuals for DTC
P0505, where the resistance of the idle
air control valve has been measured to
be 5 ohms or less, make the following
revision to step #3 “Check Idle Air
Control Solenoid Valve.” After check-
ing the resistance of the Idle Control
Solenoid valve for “5 ohms or less,” if
the answer is “yes,” the service manual
tells you to “Replace idle air control
solenoid valve and ECM.” This conclu-

sion is premature. Instead, you should
replace the idle air control solenoid,
clear the memory and test drive the
vehicle. Confirm proper operation of
the air control valve and see that no
Check Engine Light occurs. If the Check
Engine Light illuminates again with
DTC P0505, perform all the other
checks for the code as detailed in the
service manuals. If the checks are good
but the code still occurs, only then
should the ECM be replaced.

Remember: This only pertains to situ-
ations where the resistance of the idle
air control valve has been measured to
be 5 ohms or less.

2.2 Liter Impreza Fuel Senders

2.2 liter AWD Impreza vehicles have a
dual fuel sending unit configuration simi-
lar to the system that has been used on
Legacy vehicles. There are main and sub-
senders that operate the fuel gauge. The
senders are wired in series, just like the
Legacy.

The sub-sender is listed in the parts
books but not shown in the illustrations.

Understanding P0440

In order to understand Code P0440,
Evaporative Emissions Control System
Malfunction (EVAP), we must first
understand that it is a performance
code rather than an electrical circuit
code. What this means is that to pro-
duce this code, the computer is not
looking for any improper resistances,
electrical opens, shorts, or sensor out of
range situations. Rather, it uses infor-
mation from various sensors to draw
conclusions about the proper or
improper physical operation of the
Evaporative Fuel Emission System.
Any electrical failures have different
failure codes associated with them.

The job of the Evaporative Fuel Emis-
sions System is to prevent evaporating
fuel vapors from entering the atmos-
phere and contributing to air pollution.
In order to keep this from happening,
the entire fuel system needs to be able
to be sealed from any access to the out-
side air. Vapors in the system are
trapped in a charcoal canister, and
those vapors are later purged into the



intake manifold to be burned dur-
ing the next driving cycle.

Only vehicles with the
Enhanced Evaporative Emissions
system can produce Code P0400.
To identify which vehicles have
the enhanced system and which
do not, look for the location of the
charcoal canister. If it is small and
under the hood, the vehicle does
not have the enhanced system. If
the canister is not under the hood
but is large and under the right
rear of the vehicle, the vehicle has
the enhanced system.

In the enhanced system, evapo-
rative vapors leave the fuel tank
and pass through lines to an elec-
trically controlled pressure con-
trol valve and a mechanical
rollover valve (both by the pas-
senger’s side front of the fuel
tank) heading to the canister. The
canister has an electrically con-
trolled vent valve (next to the can-

ister) and a line that goes to the
front of the vehicle, where it is
attached to the electrically con-
trolled purge control valve (pas-
senger’s side of the engine com-
partment). Within the fuel tank,
there are fuel level sensors (the
same ones that are used for the
dash gauge) and a fuel temperature
sensor (attached to the passenger’s
side fuel sender). Tapped into the
fuel filler neck air bypass pipe is a
fuel tank pressure sensor (inside
the trunk of a sedan or the luggage
area of a wagon).

To test the integrity of the sys-
tem, the system shuts off all
access of the tank to the outside
atmosphere. When the engine is
running, gasoline is being deliv-
ered to the injectors and the
excess unused fuel is returned to
the tank. Since the injector rails
are hot due to their proximity to
the engine, the fuel returning to
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the tank is warmer than the fuel
in the tank. This returning warm
fuel mixes with the tank fuel
and gradually warms it up. As
the fuel in the tank warms, its
rate of evaporation increases.
Because the tank and system are
sealed, the pressure in the fuel
tank increases.

The control unit looks for this
pressure rise to determine if the
system is sealed. If the desired
pressure is achieved, the comput-
er will continue on to the next
part of the test. In this part, the
control unit will close the canis-
ter vent valve, open the tank pres-
sure control valve, and open the
canister purge valve. This should
draw a low pressure on the tank.

The computer monitors the fuel
tank pressure sensor to determine
whether the low pressure is
achieved. If it is, it then proceeds

to the next part of the test. In this
Continued on page 24.

The Genuine Way To Stop A Subaru!

Remanufactured calipers of
this quality can only come from
Subaru and Akehono

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 exceeds Subaru specifications.

Assembly takes place in dust-free, environmentally controlled rooms
to prevent contamination. /t's just one example of the attention to
detail in the Akebono remanufacturing process.

Whether the OE caliper is from Akebono or another manufacturer,
Akebono is the exclusive provider of genuine Subaru remanufactured
brake calipers.

There is no compromise when it comes to the safety of your customers,
so don't take a chance with your reputation for quality. Install the
best — genuine Subaru remanufactured calipers from Akebono.
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Akebono Corporation
750 Lake Cook Road, Suite 375
Buffalo Grove, IL 60089 - USA




:
=
3

[} | | }
part, it repeats the first part of the test
to watch the pressure rise in the tank.

After the pressure rises, the control
unit does some math comparing the
initial high pressure and the difference
between the low pressure and the final
high pressure. If the values fall within
a specified range, the test passes. If the
values are outside the specified range,
the test fails. After two consecutive fail-
ures, the Check Engine Light is illumi-
nated.

The testing of this system is only
conducted once per drive cycle and
only under very specific conditions:

e The fuel tank must contain less than 9.6
gallons of fuel.

e The fuel temperature must be less than
113°F.

e Engine speed must be over 1500 RPM.

e Vehicle speed over 28 MPH.

e Throttle position must be mid-range.
e Intake manifold vacuum must be
equivalent to cruising vacuum.

* 455 seconds must have elapsed since
engine start.

The vast majority of P0400 codes
occur due to gas caps that have been
left loose or the gas cap retaining tether
has become caught under the cap dur-
ing tightening. With the cap loose, no
pressure rises or falls in the tank, so the
test fails. If a loose cap can be positive-
ly eliminated as the cause of the code,
follow the diagnostics in the service
manual. If the diagnostics don’t lead to
a definitive failure, there are a few
other steps that can be taken.

The Select Monitor has a screen that
displays fuel tank pressure. After starting
the vehicle, you should see a gradual
pressure rise in the tank due to the
warming of the fuel. If you open the cap,
the pressure should drop immediately.

If you don’t see a pressure rise, there
must be a vapor leak to the outside.
Closely inspect all lines and hoses.
Physically check the operation of the
pressure control valve solenoid, the
purge control valve solenoid and the
canister vent valve. The service manual
instructs you to listen to these valves to
click, but that does not necessarily
mean they are closing completely.

Disconnect the hoses from each

valve, apply a hand vacuum pump to
the valve and cycle the valve with the
Select Monitor in the compulsory valve
operation mode while confirming that
the valve actually opens, fully closes
and fully seals.

Note: The tank pressure control valve
and the canister purge control valve
should open when energized,. but the
canister vent valve is a normally open
valve so it should close when energized.

If the valves work properly, try pres-
surizing the fuel tank (engine off) and
evaporative system with air to check
for leaks. Do not exceed 3 psi when
pressurizing the tank or major fuel tank
damage can occur. You can pressurize
the system through the fuel return line
or with a modified gas cap with hose
attached. Close or block off the canister
vent solenoid to seal the system.

Another situation can exist if you do
see a pressure rise on the Select Moni-
tor while conducting the first part of
the tests when running the engine. In
this case, you may have a situation
where the pressure won’t go high
enough (due to a very small leak or a
poorly seating valve) or the pressure
won’t go low enough (due to insuffi-
cient purging vacuum). A vacuum of -
1.338 kpa in the tank is required to sat-
isfy the test. A functional valve test and
a check of the supply of purging vacu-
um would be required.

Remember, because a precise set of
parameters must be met before the test
is conducted and two trips are required
to turn on the Check Engine Light, a
considerable number of days can pass
after a gas cap is left loose before a
Check Engine Light may come on. This
may convince a customer that the light
could not possibly be due to their leav-
ing the cap loose. Nevertheless, it may
well be, and most likely is, the cause.

Enhanced Evaporative
Emissions Test

When the car is first started and you
begin to drive, the Pressure Control
Solenoid comes on a few seconds later.
The computer is looking for some pres-




sure change in the fuel tank to
indicate that the system has been
sealed and can be purged.

If the computer sees a change in
the pressure, after about 40 sec-
onds the Pressure Control Sole-
noid will turn off, and the vehicle
will have passed the first part of
the test for the Enhanced Evapo-
rative Emission System.

If the computer doesn't see any
pressure change, the Pressure Con-
trol Solenoid will remain on for
the remainder of the drive cycle.

If the first part of the test pass-
es, the computer will wait until
you are driving in a cruising con-
dition to perform the next three
steps of the test. If the vehicle is
cruising over 45 mph but under
80mph and has less than a half of
a tank of fuel, the next part of the
test will begin.

This second part of the test is
the only time when you will ever

see the Pressure Control Solenoid
and the Vent Solenoid come on at
the same time. When the Pressure
Control Solenoid comes on, the
computer is looking for a pressure
change in the tank. If it sees one,
part two of the test has passed.
The Vent Solenoid then comes
on to shut off the vent to the out-
side air. Since the Canister Purge
Valve is also open at this time, the
entire evaporative system is
drawn down to a low pressure: If
the pressure in the tank can be
lowered to below -1.338kpa, part
three of the test has passed and
the Vent Solenoid shuts off, open-
ing the vent to the outside air.
The low pressure in the tank
should begin to recover toward
atmospheric pressure. If the pres-
sure rise in the tank is sufficient to
satisfy the fault code formula, part
four of the test has passed, the Pres-
sure Control Solenoid shuts off and
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the vehicle is judged to be okay.

More P0440 Information

With the introduction of the
New Select Monitor (NSM), late
model 1997 and newer vehicles
with Enhanced Evaporative Sys-
tems can be diagnosed more easi-
ly for DTC P0440. The NSM can
be set up to monitor the Pressure
Control Solenoid with one LED
and the Vent Solenoid with
another LED while simultaneous-
ly reading the fuel tank pressure.
With this setup, there is no neces-
sity for the rapid button juggling
that was necessary with the old
Select Monitor to catch the chang-
ing pressures in the tank during
the diagnostic phases of P0440.
After the system does its tests,
save the data. You can then graph
the information on the screen.

LED 6 (on the old Select Moni-
tor) corresponds to the Vent

Continued on page 30.

They're Rugged, They're Heav_y Duty, They're Built to Last.

Genuine Subaru Remanufactured Starters
* Ensure long term reliability

e Perform like new parts
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Genuine Parts

e Backed hy same warranty as new parts

Remanufactured for Subaru by

DENSO
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NATIONAL- EXPANDED+ WHOLESALE

HORIZONS

Subaru N.E.W. Horizons ' Dealers have been recognized for their outstanding performance i serving the
wholesale market. N.E.W. Horizans dealers provide you with a direct wholesale parts hotline and also
maintain a large inventory of competitively priced Genuine Subaru Parts, which means youscan get
most parts immediately. If not, the N.E.W. Horizong dealer’s direct access to the Subaru Parts Distribu-
tion Network means 1t can get -you almost any part you need qulckly If you have a questlon abm‘ a

Anchorage
Continental Motor Company
800.478.7278 907.562.2722

Phoenix
Camelback Subaru
800.876.5199 602.265.6600
Scottsdale

Pitre Subaru

480.425.2950 480.663.3000

Tucson
Emich Subaru
520.721.4919

520.721.2400

Fayetteville
Adventure Subaru

501.695.1800 501.251.2150

Albany
Albany Subaru
510.526.2613 510.528.1244
Auburn

Gold Rush Subaru
800.877.4019 530.885.4019
Carlsbad

Bob Baker Subaru
760.431.3062 760.431.3150
Culver City
Culver City Subaru
310.838.6765 310.204.1453
El Cajon

Bob Baker Subaru
619.440.1213 619.440.0404
Fullerton
Renick Subaru
714.680.0222 714.871.9300
Lake Forest
Irvine Subaru
949.452.0100 949.837.3500
Livermore

Livermore Subaru

925.447.1173 925.447.1100

Please note:

Long Beach
Walter Timmons Enterprises, Inc.
562.424.8749 562.595.4601

Monrovia
Asseal Subaru
800.331.2838 626.357.2271
Oakland
Downtown Subaru
510.653.0350 510.547.4424
Ontario
Exclusively Subaru
909.605.5816 909.605.5800
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 Diego
Balboa Subaru
888.409.7278 858.278.6074
San Jose

Stevens Creek Subaru

408.984.1006 408.984.2001
San Rafael

Marin Subaru

415.257.4690 415.454.9240
Santa Cruz

Subaru of Santa Cruz
831.420.1402 831.420.1500

Santa Monica
Santa Monica Subaru

310.319.3606 310.393.9881
Santa Rosa

Prestige Imports, Inc.
707.575.1051 707.545.6602

South San Francisco
Ron Price Subaru

650.583.4040 650.589.9788

lumn telephone numbers provide direct access to Subaru N.E.W. Horizons Par

ight column numbers provide general access to Subaru N.E.W. H

Shingle Springs
Shingle Springs Subaru
800.345.7778 530.677.8771

Thousand Oaks
Subaru of Thousand Oaks
805.371.5572 805.371.5555

Walnut Creek
Diablo Subaru
925.937.6990 925.937.6900

Aurora
Shortline Automotive, Inc.

800.332.1161 303.364.2200
Boulder

Flatirons Subaru

800.634.6621 303.443.0114

Colorado Springs
Heuberger Motors, Inc.

800.675.2227 719.475.1920
Durango

Morehart Subaru

970.385.0202 970.247.2121
Englewood

Burt Subaru, Inc.

800.525.8402 303.761.7453
Englewood

John Elway Subaru South
303.792.2201 303.792.0330
Fort Collins

Dellenbach Motors

800.234.0053 970.226.3100
Golden

John Elway Subaru West
800.876.0325 303.278.4433

Grand Junction
Rocky Mountain Subaru

800.244.2902 970.241.2414
Longmont

Valley Subaru

800.284.0051 303.776.0443
Branford

Premier Subaru

800.411.4551 203.481.0687

s Dealers.

Canton
Mitchell Subaru
800.782.2781 860.693.6391
Danbury
Colonial Subaru
800.229.2656 203.744.8383
Lyme
Reynolds Subaru

800.899.0028

Milford
Dan Perkins Subaru
800.367.9335 203.882.5680
New Britain
Schaller Subaru
800.382.4525 860.223.2230
New London
Secor Subaru

860.442.2323

North Franklin
Holmgren Subaru
860.889.2651

Shelton
Crabtree Subaru
203.929.1491

Stamford
Stamford Subaru
800.782.2780 203.325.4313
Torrington
Center Subaru
800.423.7822 860.489.1301
Vernon
Suburban Subaru

860.649.6550

Wallingford
Quality Subaru
800.758.0595 203.949.1104
Watertown

Chase Parkway Subaru-Volvo
800.32327.9002 860.274.8866

Wilton

Subaru of Wilton
888.838.9797 203.761.9700
Windsor Locks

Ty Subaru, LLC

877.897.8227 860.654.1600



Delaware

New Castle
NuCar Subaru

800.346.5283 302.322.2277

Delray Beach
Delray Subaru
888.830.7337 561.276.7800
Fort Walton Beach
Lee Subaru
800.745.3171 850.243.3171
Jacksonville

Subaru of Jacksonville, Inc.

800.393.3455 904.723.3455
Miami

William Lehman Subaru
800.999.9118 305.653.7123
Tallahassee

Kelly Subaru

800.819.2893 850.575.6166
Tampa

Mastro Subaru

800.683.2532 813.884.7513
Winter Park

Bill Bryan Subaru of Winter Park
800.882.7926 407.628.4343
Decatur

Conley Subaru-Buick, Inc.
800.805.5502 404.325.8400
Roswell

Troncalli Subaru

770.442.6664 770.664.9100
Smyrna

Ed Voyles Subaru, Inc.
800.421.1525 770.952.8881

Boise

Larry Miller Subaru
888.941.2218 208.323.6300
Moscow

Ambassador Auto Services
800.422.0297 208.882.2722

Chicago

Mid City Subaru
800.421.1947 773.282.6200
Countryside
Dan Wolf Subaru
708.354.6400 708.352.7800
Evanston

Evanston Subaru-Isuzu, Inc.
847.869.9769 847.869.5700

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

Park Ridge
Bredemann Subaru
847.655.1570 847.698.3334
Savoy

Continental Subaru-Nissan

800.523.0754 217.352.8910
Schaumburg

Subaru of Schaumburg
800.828.9899 847.884.6000
Indianapolis

Tom Wood Subaru

800.968.3886 317.848.8888
South Bend

Frank Subaru

800.222.7089 219.277.5800
Cedar Rapids

Jim Miller Subaru, Inc.
800.332.0290 319.393.0640
Urbandale

Ramsey Subaru-Pontiac
800.669.6460 515.278.6400
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Jack Miller Subaru Olathe
913.780.1494 913.780.0400

Topeka

Figgs Imports, Inc.

800.757.7717 785.267.2390
Louisville

Bachman Subaru

866.897.8227 502.493.2920
Louisville

Neil Huffman Subaru
800.777.6509 502.448.6666
Nicholasville

Oldham’s Subaru

800.886.1777 859.885.3900

Baton Rouge
Hollingsworth Subaru

800.256.4655 225.272.2900
Augusta

Charlie’s Subaru

800.339.0986 207.622.7327
Bangor

Quirk Subaru of Bangor
800.281.1960 207.942.7364

South Portland
Maine Mall Subaru
800.640.6685 207.774.1429
Trenton
Stanley Subaru
800.439.8989 207.667.4641
Woolwich
Bath Subaru

207.443.9781

Annapolis
Annapolis Cars, Inc.
410.349.8186 410.349.8800
Baltimore
Russel Subaru
410.788.1700 410.744.2300
Cockeysville

Hunt Valley Subaru
410.666.4194 410.666.7777
Cumberland
Thomas Subaru
888.724.6310 301.724.6310
Hagerstown

Sharrett, Inc.

301.739.9999 301.739.7700

Kensington
Fitzgerald Subaru
800.876.3748 301.881.4000
Owings Mills
Heritage Subaru
410.581.6696 410.363.8300
Silver Spring
Tischer Subaru
800.288.6984 301.890.3100
Acton
Concord Subaru
978.897.1128
Arlington
Cityside Subaru
781.641.1900
Chicopee
Curry Subaru
888.823.2822 413.593.1155
Danvers
Ira Subaru
978.739.8200
Hyannis
Beard Subaru
508.778.5066
Lunenburg
North End Auto Sales
978.582.4911
Natick

Natick Subaru, Inc.
508.651.2000

Northampton
Steve Lewis Subaru, Inc.
413.584.3292
Norwell
Planet Subaru
781.681.3500

Norwood
Norwood Subaru

800.541.6122 781.762.2400

Pittsfield

Pete’s Subaru-Chrysler
413.442.1584

Somerset

Metro Subaru

800.922.3445 508.676.3071
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Wakefield
Subaru of Wakefield, Inc.
800.972.7877 781.246.3331

Webster
Tri-State Subaru
800.969.7822 508.943.7070
West Springfield

Bertera Subaru, Inc.

413.734.4964
Wilmington
Car Mart Subaru

978.988.2300
Worcester
Patrick Subaru

508.756.8364
Ann Arbor
Ann Arbor Subaru
800.662.0073 734.662.3444
Commerce

Dwyer & Sons Subaru-Volvo
248.669.7835 248.624.0400

Ferndale
Hodges Imported Cars, Inc.

248.547.6167 248.547.8800
Kalamazoo

Maple Hill Subaru

616.342.7365 616.342.6600
Kentwood

Go Subaru

800.678.1302 616.942.8040
Lansing

Williams Auto World
800.258.2853 517.484.1341

Traverse City
Cherry Capital Subaru

800.852.6475 231.947.9000
Troy

Suburban Subaru

248.643.0735 248.643.7660
Bloomington

Bloomington Subaru
800.451.5078 952.881.6200

Brooklyn Park
Brooklyn Park Automotive, Inc.

952.797.1699 763.424.4400
Minnetonka

Morrie’s Imports

800.332.4266 952.544.0376
Moorhead

Ward Muscatell Subaru
800.373.8282 218.236.0191

Vadnais Heights

Rudy Luther’s White Bear
Motors

651.481.3180 651.481.0230

Columbia
Subaru of Columbia

800.283.4944 573.443.0481
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North Kansas City
Jack Miller Subaru
816.472.4522 816.474.3100
St. Louis

Lou Fusz Subaru
800.341.5935 314.983.4400
Webster Groves

Webster Groves Subaru

800.966.5184 314.968.5167
Billings

High Country Subaru
800.254.7240 406.652.1800
Bozeman

Dick Walter Subaru

800.735.2834 406.586.1771
Missoula

Four Seasons Motors
800.800.6569 406.728.2510
Bellevue

Beardmore Subaru, Inc.
800.228.9198 402.734.2525
Lincoln

DuTeau Subaru Company

402.420.3375 402.420.3300
Omaha
Stan Olsen Subaru
402.393.1989 402.397.8300
Carson City
Michael Hohl Subaru
775.884.8636 775.885.0400
Reno
Lithia Reno Subaru
800.495.6060 775.825.8474
New Hampshire
Belmont
Belknap Subaru
603.524.0419
Claremont
Subaru of Claremont
603.542.9966
Concord
Ed Reilly Subaru, Inc.
800.381.5177 603.225.0200
Conway
Profile Subaru, Inc.
800.638.8888 603.447.3845
Keene
Mountain View Subaru
603.355.5000
Manchester
Subaru of Manchester
603.668.2411
Milford
Subaru of Milford
603.673.0510
Nashua
Subaru of Nashua
603.888.9999

North Hampton
AMD Subaru
800.227.9303 603.964.9303
Plaistow

Commonwealth Subaru
800.328.1202 603.382.7101

Somersworth
Tri City Subaru
800.821.0688 603.742.3647
Stratham
Exeter Subaru
800.540.1503

Bloomfield

Lynnes Subaru, Inc.
800.782.7597

603.778.0300

973.743.2111

Cherry Hill
Cherry Hill Subaru
856.661.8960 856.663.1500
Flemington

Flemington Subaru-Isuzu, LLC
908.782.6831 908.782.2025

Morristown
Subaru of Morristown
800.541.1127 973.326.9131

Oradell

Liberty Subaru, Inc.
888.782.9493 201.261.0900
Rahway

Bell Subaru, Inc.
800.882.4235 732.396.9000
Sicklerville

Martin Subaru

800.288.8756 856.629.6833

Albuquerque

Lee Galles Subaru
505.837.5139 505.837.5200
Albuquerque
Garcia Subaru
505.260.5164 505.260.5155
Santa Fe

Premier Subaru of Santa Fe

505.428.7341 505.471.7007

Ambherst
Northtown Subaru-Hyundai

716.835.4611 716.835.8500
Colonie

Goldstein Subaru

800.955.1727 518.869.1250
Glen Cove

North Coast Subaru
516.770.7333 516.676.3676
Huntington

Metric Auto Sales, Inc.
800.696.9980 631.499.6777
Ithaca

Bill Cooke Imports

607.277 4444 607.257.1515

Orangeburg

Bill Kolb Jr. Subaru
845.398.6323 845.359.7777
Orchard Park
West Herr Subaru
716.662.3570 716.662.3565
Patchogue

Brown’s Subaru-Jeep-Chrysler
631.289.8505 631.289.8500

Rhinebeck
Ruge’s Subaru
800.343.7843 845.876.7074
Riverhead

Riverhead Bay Motors
631.727.5590 631.727.4000

Rochester
Piehler Subaru
800.828.5201 716.458.4540
Utica

Don’s Subaru
800.527.1027 315.797.1520
Victor

Van Bortel Motorcar, Inc.
716.924.4383 716.924.5230

Yonkers
Smith Cairns Subaru-Ford-Mazda
914.377.8100 914.377.8100

Yorktown Heights
Curry Subaru-Ford

800.288.6777 914.736.1300
North Carolina
Asheville

Prestige Subaru-Dodge, Inc.
888.854.4293 828.298.9600

Boone
John Cook Subaru-Suzuki

800.844.2665 828.264.0675
Chapel Hill

Performance Subaru
800.476.3191 919.942.3191
Charlotte

Folger Subaru-Buick
800.376.1242 704.536.9635
Greensboro

Bob Dunn Subaru

800.489.3866 336.275.9761
Raleigh

Southern States Imports, Inc.

800.489.3684 919.828.0901
Winston-Salem

Flow Subaru

800.467.5002 336.723.3524
Cincinnati

Borcherding Subaru
513.583.7055 513.677.1800
Cincinnati

Subaru of Beechmont
513.474.5720 513.474.4313
Columbus

Byers Imports

800.327.0360 614.864.5180

Columbus
Byers Subaru
614.792.2462 614.792.2455
Columbus
Hatfield Subaru
800.852.1396 614.870.9559
Fairborn
Wagner Subaru
937.878.2175 937.878.2171
Massillon
Waikem Motors
330.478.0900 330.478.0281
North Olmstead

Ganley Westside Imports
440.734.1076 440.734.2000

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
866.789.8540 918.258.1800

Oklahoma City
Cable Subaru
800.522.6793 405.787.0433

Beaverton
Carr Subaru
800.230.7528 503.644.2161
Eugene
Romania Subaru
541.465.3555 541.465.4600
Gresham

Gresham Nissan-Subaru
800.669.1198 503.661.1200

Medford

Southern Oregon Subaru
800.866.9756 541.772.3377
Oregon City

Lithia Subaru of Oregon City

888.596.5288 503.656.0612
Portland

Wentworth Subaru

800.232.8097 503.232.2000
Salem

Capitol Subaru

800.798.3400 503.585.4141
Allentown

Becker Wagonmaster, Inc.
610.395.6530 610.395.3745
Altoona

Condrin Subaru

800.228.3428 814.944.8185
Butler

Kerven Enterprises, Inc.
800.KER.VEN9 724.287.0734
Concordville

Concordville Motorcar, Inc.
800.220.3100 610.459.8900



Doylestown
Fred Beans Subaru-Dodge
877.942.3267 215.348.7500

East Petersburg
Lancaster County Motors, Inc.
800.215.5644 717.569.4514

Erie

New Motors, Inc.
800.352.1052 814.868.4805
Jenkintown
Glanzmann Subaru
800.440.0130 215.885.8282
Moosic
Minooka Subaru
800.982.4054 570.346.4641
Newtown Square
Rafferty Subaru
610.353.6906 610.353.6900
Northumberland
W & L Subaru
877.995.7822 570.473.3432
Philadelphia

Wilkie Subaru-Chevrolet-Buick
Company
800.962.4389 215.236.7500
Pittsburgh
Bowser Subaru
800.231.4452 412.469.2100
Pittsburgh

Bill Gray Subaru
412.344.0181 412.344.0100
Pittsburgh
Langston Subaru
877.563.4937 724.325.2888
Temple

Steve Moyer Subaru
800.995.2627 610.929.4703
York

Apple Subaru

717.854.7887 717.854.1800

Rhode Island

North Kingstown
Pilgrim Motors, Inc.
800.243.8485 401.294.3395
North Smithfield
Anchor Subaru

401.769.1199

Pawtucket
Tom Subaru
401.726.5666

Warwick
Bald Hill Subaru
401.822.8100
South Dakota
Rapid City
Courtesy Subaru
800.658.3054 605.342.7034
Knoxville
Harper Vehicles, LLC

800.879.8733 865.691.5551

Memphis
Jim Keras Subaru-Buick
800.272.2012 901.373.2700

Nashville
Jim Reed Subaru
800.522.2207 615.329.2929

Arlington
Arlington Subaru
817.265.7278 817.861.3377
Austin

Austin Subaru
800.846.4403 512.454.9489
Austin

Gillman Subaru
800.955.3980 512.444.6044
Houston

Gillman Subaru, Inc.
800.999.8309 713.776.6310

Houston
West Houston Subaru, Inc.
281.676.2155 281.398.3300

Lewisville
Huffines Subaru
800.650.6261 972.221.8686
Plano

Central Subaru
972.422.9320 972.422.5300
San Antonio

North Park Subaru

800.880.8846 210.308.0200

Orem
Barber Brothers Imports
888.711.1289 801.225.6866

Salt Lake City
Mark Miller Subaru, Inc.
800.348.8207 801.268.3734
Salt Lake City
Nate Wade Subaru
800.221.4287 801.355.7571
Sandy
Larry H. Miller Subaru
800.453.6456 801.553.5200
Bennington
Bennington Subaru

802.442.3400
Berlin
Twin City Subaru

802.223.5232
Brattleboro

Stacy Subaru
802.251.1000

Burlington
Burlington Subaru
800.394.7974 802.660.8099
Norwich
The Car Store
802.649.1603

Rutland
Kinney Subaru
802.775.6900

| Virginia
Charlottesville
Brown Subaru
800.635.3170 434.977.3380
Fairfax

Farrish Subaru-Oldsmobile-Jeep
800.572.7278 703.273.0200

Harrisonburg
Bob Wade Subaru
540.434.1892 540.434.3900
Leesburg

Dulles Subaru-Jeep
800.394.5337 703.777.7077
Midlothian
Pence Subaru
800.447.3623 804.378.3000
Norfolk
Roughton Subaru
757.461.2967 757.461.1200
Roanoke

Team Motorsport, Inc.
800.277.8757 540.366.4830

Springfield
Springfield Subaru-Volkswagen
703.451.2389 703.451.2380

Staunton
Staunton Subaru-Nissan, Inc.
800.296.3465 540.886.3465

Vienna
Stohlman Subaru-Volkswagen, Inc.

800.697.4979 703.893.2990
Auburn

Auburn Subaru

800.827.2787 253.833.4940
Bellevue

Chaplin’s Bellevue Subaru
800.962.0822 425.641.2002

Bremerton
Peninsula Subaru
877.894.7511 360.479.4320
Kirkland
Kirkland Subaru
800.860.7397 425.820.8993
Renton

Walker’s Renton Subaru
800.261.7366 425.226.2775

Seattle

Carter Subaru
800.562.1314 206.542.1166
Spokane
Appleway Subaru
800.876.4412 509.924.6900
Spokane

Camp Subaru

800.776.9946 509.458.3288

SUBARU.

Tacoma
Tacoma Subaru-Nissan
888.473.6200 253.473.6200

Vancouver
Hannah Subaru
360.944.2250

Fairmont
Larry Myers Subaru-Jeep-Eagle

360.256.5000

304.366.4476 304.366.3311
Huntington

Davis Subaru

800.564.2424 304.736.7777
Morgantown

John Howard Motors
800.999.9194 304.296.3205
Appleton

Gustman Motor Company, Inc.

800.283.6693 920.733.6693
Green Bay

Denil Wall Subaru

800.801.3366 920.468.8898
Madison

Don Miller Subaru-Pontiac
800.362.3323 608.258.3500

Mequon
Sommer’s Subaru-Buick-Pontiac

888.820.0608 262.242.0100
Schofield

Dave Kasten Motors, Inc.
715.359.2637 715.359.3638
Waukesha

Don Jacob’s Subaru-Buick
800.334.3934 262.542.5711
Cheyenne

Dinneen Subaru

800.872.1408 307.778.2410
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End Wrench.
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Solenoid (on the new Select Monitor),
and LED 8 (on the old Select Monitor)
corresponds to the PCV (Pressure
Control Valve) solenoid (on the new
Select Monitor).

OBD Il Cylinder Misfire Codes

If you encounter cylinder misfire
codes on Subaru vehicles equipped
with the OBD II system, check the past
service history to see if the vehicle’s
fuel filter was recently changed.

There is a short period of time when
the vehicle is first started, after the fil-
ter has been changed, when the cylin-
ders may not get the fuel charge they
should. This may translate into a slight
cylinders misfire, which is enough to
trigger a misfire DTC.

If the fuel filter was changed recently,
clear the codes and test drive the vehi-
cle. Chances are good that the codes
will not return if the filter change was
the cause of the problem.

Legacy and Impreza Engines with
No Injection Pulse #1 Cylinder

Built into the fuel injection control
unit is logic that will shut off the #1
injector if the computer believes that it
can no longer control the Idle Air Con-
trol valve. Remember this while trying
to diagnose a “hard” code for the Idle
Air Control Valve or a dead miss in
number one cylinder due to no injec-
tion at idle. A problem in the Idle Air
Control valve circuit can be responsi-
ble. (Component testing shows that it is
usually not the valve itself.)

[ Continued from page 25.

Another unusual computer response
is if the computer is deprived of its
“back up power supply.” If deprived of
this power, some computers will gener-
ate a false code for the Idle Air Control
valve and kill the injector for cylinder
#1. The pin location of this power sup-
ply can be found in the Control Unit
Module I/O Signal pages of the appro-
priate service manual.

1995 Subaru Legacy - DTC P0505 -
Idle Control System Malfunction
If you encounter a 1995 Subaru

Legacy with a DTC P0505 (Idle Con-
trol System Malfunction), check to
see that the wire pins in connector
B22 are securely fastened in the con-
nector. If pin 13 (BY) has backed out
of the connector, you will lose two
grounds at the ECU.

Diagnostic Trouble Code P1507

If you are diagnosing a manual trans-
mission-equipped vehicle with a DTC
P1507 and can find nothing wrong after
following the trouble tree in the appropri-
ate service manual, inspect the Neutral
Switch Circuit before replacing any parts.
The Neutral Switch Circuit may cause
this code to set. This could falsely indi-
cate to the ECU that the transmission is
in neutral when, in fact, it is actually in
gear. This can cause the MIL to illumi-
nate and set Code P1507.

Keep in mind that the problem can
be intermittent and it may be necessary
to pin test the connection and to shift
into and out of neutral many times
before the switch shows any problems.

1995 Subaru Legacy - DTC PO325 -
Knock Sensor Circuit Malfunction

If you encounter a Check Engine
Light with a DTC P0325 on a 1995 Sub-
aru Legacy, check to see if the knock
sensor mounting bolt has been torqued
too tightly upon installation. Also
check the threads of the sensor mount-
ing bolt and the thread surfaces of the
block to see that they are clean and not
corroded. Any corrosion should be
removed before installing the bolt.

The correct mounting bolt torque is
15-19 ft. lbs.



At 240 mph, Team KL Green has leamed how to do one thing,

ORIGINAL EQUIPMENT ON MORE MAKES THAN ANY OTHER SPARK PLUG IN THE WORLD.



IF YOU WANT IT NOW,
THINK N.EW.

< |\ | E \ N / < N.E.W. for National Expanded Wholesale—check
. . . the listing inside to find a participating dealer!
NATIONAL « EXPANDED « WHOLESALE
Looking for a Subaru parts supplier with better
HORIZO| \-]S service, faster delivery, deeper inventory, and more
competitive 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:

« Large inventory of Genuine Subaru Parts

» New and remanufactured parts at prices competitive to rebuilts

« Technical and application advice Original Equipment Parts/
. L . . Professional Service

« A Hotline providing direct access to parts inventory
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