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This ad contains fast moving parts.

More new pel:formance parts jbr the

Subaru Impreza WRX,WRX STi and 2.5RS models!

To meet the Subaru enthusiast’s relentless demand for even greater performance and—Iet’s be honest—even
hotter appearance, Subaru continues to expand our line of Subaru Performance Tuning (SPT) parts including STI,
Eibach® and KYB” products. STI ceramic/metallic clutch discs and clutch covers. STI chromium/molybdenum
flywheels. Heavy duty STI timing belts and brake hose sets. STI performance suspension kits. Titanium shift knobs,
turbo gauges and more. They’re all available now at your local authorized Subaru dealer, or check out the full line
of Genuine Subaru Performance Parts at www.spt.subaru.com.

17” BBS Multi-Spoke Forged
Aluminum Wheel STI 5mm Clutch
Disc and Cover

Turbo Gauge

STI Short-Throw Shifter

Performance
Exhaust System

Performance Strut Set SL’BARI—'r

DRIVEN BY WHAT'S INSIDE ™

Note: Not all parts applicable to all models/model years.




A Publication for Professional Repair Technicians from Subaru N.E.W. Horizons Dealers

SUBARU.

H-4 and H-6 Engine Service

The engines used in all Subaru models
have received major changes and upgrades
in the past few years, and some completely
new engines have also been introduced.
We’ll explain the changes, especially as
they relate to your vehicle service efforts.

n 0.E. PRO Corner

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 O.E. PRO banner
than ever.

WRX Turbo Tech

The 2.0 liter WRX engine is the first tur-

bocharged Subaru engine since the 1994

Legacy 2.2 liter. This article explains the
technology found in this new engine, as
well as several important service proce-
dures and cautions.

Insider Info

An assortment of Subaru service bulletins
and time-saving tips for aftermarket
technicians, this time with a late model
engine 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.

Subaru Internet Resources

Additional 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 Sub-
aru service manuals, service bulletins, Tech
Tips. newsletters and owner's manuals. You
can also select from a range of SPT Perform-
ance Parts at www.spt.subaru.com.
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The engines used in all Subaru mod-
els have received major changes and
upgrades in the past few years, and
some completely new engines have
also been introduced. We’ll explain the
changes, especially as they relate to
your vehicle service efforts.

2.2 Liter Phase 1
Engine Enhancements

The 2.2 liter Phase 1 engine has been
enhanced, starting with 1997 model
year. The single overhead camshaft
(SOHC) engines have had internal and
external changes that yield an approxi-
mately 10% increase in power and 3%
increase in fuel economy. Accomplish-
ing this involves many factors, one of
which is engine friction reduction.

The piston, a major source of engine
friction, has been coated with a friction
reducing agent called molybdenum.
This thin coating not only allows a
smoother travel through the cylinder
but also reduces cylinder wall scuffing.
This coating will wear off over time
and is not an indication of a problem.

The skirt of the piston has been
reshaped and the overall weight has
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been reduced by approximately 100
grams. Compression ratio has been
increased to 9.7 to 1 by reshaping the
crown of the piston. This eliminates the
clearance that was available between the
piston at TDC and a fully opened valve.
Piston pin offset has been changed to
0.5 mm. Piston to cylinder wall clear-
ance has been reduced by increasing the
piston diameter.

Another source of engine friction is
the valvetrain. Hydraulic lash adjusters
are always in contact with the camshaft
or valve rockers. The hydraulic pres-
sure of the lash adjuster must be over-
come during operation and engine
starting. To overcome this situation and
to contribute to the total reduction of
friction loss, the SOHC engines have
solid valve adjusters.

The scheduled service of these valve-
trains is set at 100,000 miles. The
SOHC engine uses an adjustment
screw and locknut. Follow the instruc-
tions below for setup and adjustment.
Tools required for 2.2 valve adjustment
are: thickness gauge, 10mm wrench,
stubby standard screwdriver, crank-
shaft wrench.



Step 1
Remove the right bank camshaft outer cover. Stan-
dard value clearance:
Intake valves 0.20 = 0.02 mm
Exhaust valves 0.25 = 0.02 mm.

Rotate the engine until the arrow on the camshaft
sprocket is at 12:00. The camshaft sprocket has an
arrow and a mark for belt timing. Make certain the
arrow is used, not the mark for valve adjustment only.

Using a standard thickness gauge, measure the
clearance of the intake and exhaust valves on cylin-
der 1 only. Adjust the clearance by loosening the
locknut and turning the adjustment screw until the
proper clearance is obtained.

Adjusting Valve Clearance

Step 2

Rotate the engine until the arrow on the camshaft
sprocket is at 3:00. Check and adjust the clearance of
the intake and exhaust valves on cylinder 3 only.

Step 3

Rotate the engine until the arrow on the camshaft
sprocket is at 6:00. Check and adjust the clearance of
the intake and exhaust valves on cylinder 2 only.

Other Engine Modifications

The intake manifold has been reshaped to increase
the airflow mass and speed, contributing to
improved low and mid engine speed operation.
Components located on the intake manifold have
been relocated as compared to the 1996 models. EGR
Solenoid, Purge Control Solenoid, etc.

1999 2.2 Liter Phase 2 Engine Enhancements

All 2.2 liter engine for 1999 are the Phase 2
design. The 2.2 liter Phase 2 engines are a SOHC
design, with a newly-designed cylinder head.
Changes in the 2.2 liter Phase 2 engines are as
follows:

SUBARU.

e The engine and transmission are fastened with six
bolts and two studs.

e The thrust bearing has been moved to the number
5 position.

e The oil groove in the number 1 and 3 have been
changed to supply additional lubrication to the
crank journal.

Additional Phase 2 Engine Features

e The cylinder head is a two-rocker shaft, solid type
valve system with roller followers.

e The valves are positioned at a larger angle than
previous model years. The intake valves are posi-
tioned 23 degrees off-center with the exhaust valves
positioned 20 degrees off-center. Prior model year
engines utilized a 15-degree positioning angle.

Identification of Rocker Arms

e The intake rocker arms are marked so they are cor-
rectly placed on the rocker shaft when servicing. An
IN1 or IN2 will be embossed on each rocker arm. As
viewed from the front of the engine the Number 1
intake valve of each cylinder and the number 2
intake valve have an IN1 marked and IN2 marked
rocker arm that mates with it. New IN1 rocker arms
can also be identified by a Green painted mark on
the top of the rocker arm. The IN2 rocker arms have
a white mark. Proper positioning is maintained
through the use of a wave washer located between
the rocker shaft arm and rocker arm shaft support.
e The camshaft is secured to the cylinder head with
the camcase. An oil passage in the cylinder head
provides the passageway in the camcase with oil
that leads to the intake rocker shaft. Oil from the
camshaft is collected on the opposite side of the pas-
sageway leading to the intake rocker shaft to provide
oil to the exhaust rocker shaft.
e Sealing of the camcase is accomplished by using a
thin layer of Three Bond (1280B) applied in the
channel around the camcase edge. After the three
bond is applied, the camcase must be installed to
Continued on page 8.



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

Subaru Takes Care of Business
On the Road. At the Track.
In the Field.

There’s great satisfaction when someone you depend on comes through for you. That
kind of trust and teamwork isn’t easily earned. At Subaru, we appreciate the support from
independent repair technicians throughout the country. You play an important role in
keeping Subaru owners happy with their car’s performance by using Genuine Subaru Parts
on a regular basis. In fact, more Genuine Subaru Parts are being purchased by independents
like you than ever before.

So, it’s only right that you feel that you can depend on Subaru and the O.E.PRO team
when it comes to helping you do your job. That’s why we go to great lengths to ensure
our prices are competitive. So you have margins that give you breathing room. It’s also
why we test every Genuine Subaru Part to guarantee it performs up to original equipment
specifications.

To help your business, we also continually add new parts to the O.E.PRO Program and
to the SPT and STI Performance Parts lineup. We back that up with our popular perform-
ance parts Web site, www.spt.subaru.com. Keeping a display in your shop and promoting
your performance and styling capabilities can help generate a whole new cash flow.

Another way that Subaru also helps independents thrive is with a substantial investment
in the racing scene from the international road rallies to the local SCCA events. Beside the
fact that we love driving and watching Subaru vehicles perform at these venues, it helps
spread the word that Subaru is a serious performance machine that can more than hold its
own. And that’s what you want in a partner: someone who takes care of business in every
way that matters.

Original Equipment Parts/
Professional Service

Subaru Spotlights SPT and Performance at SEMA

With the introduction of many new SPT and STI Performance Parts, including the great
new 3-inch “cat-back” WRX Performance Exhaust System pictured here, Subaru should be
drawing quite a crowd at the Specialty Equipment Marketing Association show taking

place November 4 — 7 at the Las Vegas Convention Center. This year’s booth for
Subaru (#11044 - North Hall) will be a real treat. It'll showcase a variety of hot
Subaru project vehicles, the Easy Street Motorsports Drag Racing 740
horsepower WRX, a 500 horsepower Baja, a replica of the
Subaru U.S. Rally Team car and more. From new
performance suspension bushings that help improve
handling to new STI transmission and engine mounts
to stylish SPT accessories like the Momo shift knob,
plenty of interest at SEMA will be focused on the
incredible Subaru Performance Tuning story.

This 3-inch “cat-back” muffler system is just
one of the many new Subaru Performance Parts
that will generate a Iot of interest from your
performance-oriented customers.



0.E.PRO WORKS HARD FOR YOU SUBARU.

The Thrill of High Performance Racing

Over the past few years, Subaru has earned great respect in racing
circles. As an independent Subaru automotive technician, you have a
great opportunity to cash in on the huge interest in racing and perform-
ance with sales and installation of both SPT and STI Performance Parts and
accessories. You can turn a Legacy, RS or WRX into a performance machine.
Here’s a quick review of where to find the thrills and opportunities in the exciting
world of automotive racing.

Rally Racing Offers True Excitement and Speed
The draw of rally racing is the thrill of following a course through challenging terrain

at the fastest time possible. When the Subaru Rally team takes on SCCA courses in

the ProRally circuit, they know they can depend on the response of their carefully
prepped WRX vehicles to handle everything from the
wintry roads of “SnoDrift” in Michigan to the dusty
switchbacks of “Rim of the World” in California. And
their performance on the international rally scene has
also been impressive. You can get your own customers
involved in local rallies that the SCCA runs and share
in the excitement by helping them create a car that’s a
kick to drive.

Drag Racing WRX Sets a Blistering Pace
Ever since two cars lined up side-by-side, drag racing

has been part of the American landscape. Subaru has

been making a big name for itself lately in this catego-
ry, too, with a revved-up WRX that blisters down the quarter mile drag strip in 9.75
seconds at more than 141 mph. Featured on the Easy Street Motorsports Web site and
in its own racing tour, this Subaru can inspire drag racing fans in your area to tune-up
their own vehicles with performance exhaust systems, the high flow air intake, short
throw shifter and more.

Solo Racing Lets Drivers Push their Skills to the Limit

Solo racing pits drivers against a course that tests responsiveness, speed and agility.
There’s a huge sub-culture of enthusiasts from the ProSolo driver to the local speed
demon out there racing around the track and pylons while putting his or her driving
skills and Subaru to the test. The SCCA regularly hosts solo events and you can help
these performance thrill-seekers get the most out of their car with the performance
parts you offer.

Performance Web Sites Worth A Look

There are plenty of Web sites you can visit to learn more about the variety of racing
events held all around the country. Naturally, you should check out Subaru’s own site
at www.rally.subaru.com. It features pictures of the cars and drivers, descriptions of
the events and more. The Sports Car Club of America’s site, www.scca.org, describes
all forms of rally, solo and club racing venues you can share with your customers.
International rallies are covered in www.rally-europe.co.uk and American rallies are
described at www.goss.com/rally.htm. To learn more about the drag racing WRX, visit
www.esxmotorsports.com. Naturally, the site to find the finest in Subaru Performance
Parts and the dealers who you can buy them from is www.spt.subaru.com.




the cylinder head and onto the engine
before the three bond has time to cure.
Failure to do this will result in oil
leaks.

Note: Cylinder head and camcase must
be replaced together (line bored).

e The sparkplug pipe is pressed into
the cylinder head and is not service-
able. If it becomes damaged the cylin-
der head must be replaced. The seals
installed onto the ends of the sparkplug
pipes seal against the valve covers and
should be replaced when the valve
cover is removed.

e Timing belt marks for the left bank
are on the inner timing belt cover and
the edge of the camshaft sprocket. The
crankshaft timing mark remains on the
reluctor with engine block mark, just
below the crank angle sensor. The
right bank camshaft sprocket has a
mark at the edge that is matched with
the seam line formed by the meeting
of the camcase and cylinder head
(12:00 position).

e The right bank timing mark can be
checked with outer cover in place
using the provided window.

¢ Pistons on the 2.2 liter engines have a
0.5 mm offset with the engine having a
compression ratio of 10.0 to 1. The
horsepower has increased to 142 hp @
5600 RPM. Maximum torque is149 ft.
lbs @ 3600 RPM.

e The 2.5 liter engine uses double over-
head camshafts that are belt-driven.
Belt tension is maintained through the
use of the hydraulic tensioner which is
also used on the 2.2 and 3.3 liter
engine.

e Camshaft sprockets are constructed of a
resin type material with a metal key
pressed into the sprocket for maintaining
proper sprocket to shaft orientation.

The timing marks on the left bank
intake camshaft sprocket are positioned
at 12 o’clock and 6 o’clock. The 12
o’clock mark, which aligns with a tim-
ing mark on the timing belt housing, is
used for camshaft to engine timing. The
6 o’clock mark is used for timing the
intake camshaft to the exhaust
camshaft, which has a timing mark at
the 12 o’clock positions. The remaining
timing mark on the exhaust camshaft

sprocket, positioned at the 3 o’clock,
ensures the exhaust camshaft sprocket is
timed correctly to the engine. With all
timing marks aligned, the intake and
exhaust camshaft are in a loaded state. If
the timing belt were removed, the
camshafts would suddenly revolve from
the force of the valve springs. To prevent
this from occurring maintain the intake
camshaft position and carefully unload
the camshaft by allowing it to slowly
rotate counterclockwise, (exhaust clock-
wise) while removing the belt.

Note: Use special tool J-42908 for hold-
ing camshaft sprockets during belt
installation. It may also be used for
loading as well as unloading the
camshafts. Caution: valve damage will
occur if both camshafts are turned
incorrectly after the timing belt has
been removed.

Camshaft Sprocket Timing Marks (Right Bank)

e The right bank intake sprockets tim-
ing marks are similar in location and
purpose to the left bank. However, the
exhaust camshaft sprocket on the right
bank uses a timing mark at the 9:00
o’clock position to ensure proper
camshaft to engine timing.

e To access the cylinder head bolts, the
camshafts must be removed. Follow the
procedure outlined in the Subaru serv-
ice manual for performing this task.
The camshafts are held to the cylinder
head with bearing caps that are

marked (right side) I1TD, I3TD, E1TD,
E3TD.

e 2.5 liter engine head gaskets are iden-
tified by the three notches located
along the gaskets edge, 2.2 liter normal-
ly aspirated engine head gaskets have
only two notches.



Genuine SUBARU

REMANUFACTURED PARTS

...meet original

equipment

specifications,
perform like new
and save money.

Want to save money on big-ticket auto parts
without risking a thing? Consider using Genuine
Subaru Remanufactured Parts. All of them meet
the strictest OEM specifications and fit and
function like new Genuine Subaru parts.

They cost less because they cost less to build.
Built using only the best cores that are
disassembled, cleaned, machined and refitted
to strict quality standards, each Genuine Subaru
Remanufactured Part is designed to offer
trouble-free driving and unsurpassed reliability.
Of course, they're all backed by the Genuine
Subaru Parts Limited Warranty. So call your local
authorized Subaru dealer for prices and details

or visit www.endwrench.com today.

Caution: The bolt patterns for
both gaskets are the same but are
not interchangeable.

e The cylinder head bolts for the
2.5 liter engine are much shorter
than those of the 2.2 liter engine,
and are not interchangeable.

e Valve servicing is accomplished
by utilizing special tool
499718000 and a universal valve
spring compressor. The single
valve spring is color coded red
and rests on a metal spring seat
which is used to prevent cylinder
head wear . A special tool
(498267700) is required to adjust
valve guide height, if replacement
is necessary. A valve guide reamer
(499767400) and a valve guide
remover (499767200) will also
have to be used. The hydraulic
lash adjuster is of the same type
as the 3.3 liter engine and
requires no servicing.

Brake Calipers
Electrical

Drive Train

Genuine Subaru Remanufactured Parts
Includes front and rear calipers

Includes alternators, starters and digital dashes
Automatic Transmissions Includes AWD and FWD

Includes rear differentials and front axles

e Spark plugs for the 2.5 liter
engine are platinum tipped, NGK
PFR5B-11. (Same maintenance
schedule as the SVX.) 2.2 liter
engines use Champion RC10YC4.
e Engine oil viscosity for all ‘96
Legacy and Outback vehicles is
5W-30 to improve fuel economy.

2.5 Liter Engine Spark Plug
Replacement Procedure

1. Remove battery, washer tank
and air cleaner.

2. Remove high tension cords.

3. Cover ATF pipes and ABS
pipes with cloth to prevent them
from damage during replacement
of spark plugs.

4. Remove spark plugs by using a
general service tool with the spe-
cial instruction described below.

Installation
1. Set the spark plug into the
socket.

2. Tighten the spark plug in the
cylinder head with the socket. It
is necessary to support the end of
the socket by a finger.

3. When the spark plug can be felt
to be tightened with 2 or 3 rota-
tions, remove the socket from the
spark plug.

Spark Plug Removal

4. Confirm if the spark plug is
screwed into the hole properly by
touching it with a finger. If it is
difficult to touch it by finger, con-
firm its condition by using mirror.



5. Reset the socket on the plug then
tighten it with the proper torque.

6. Install high tension cords.

7. Install battery, washer tank, and air
cleaner.

Note: Length L1 (100mm, 3.94”) is most
important for ease of removal and
installation. Wrap points A & B with
tape to prevent them from separating
during work. An approximate 250mm
extension bar is recommended between
the ratchet and the universal joint.

1997 Phase 1 2.5 Liter
DOHC Engine

The double overhead camshaft
engines have had internal and external
changes that yield an approximately
10% increase in power and 3%
increase in fuel economy. Compres-
sion ratio has been increased to 9.7 to
1 by reshaping the crown of the pis-
ton. This eliminates the clearance that
was available between the piston at
TDC and a fully opened valve. Piston
pin offset has been changed to 0.5
mm. Piston to cylinder wall clearance
has been reduced by increasing the
piston diameter.

Another source of engine friction is
the valvetrain. Hydraulic lash
adjusters are always in contact with
the camshaft or valve rockers. The
hydraulic pressure of the lash adjuster
must be overcome during operation
and the most critical time of engine
start. To contribute to friction reduc-
tion, all DOHC engines have solid
valve adjusters.

The scheduled service of these val-
vetrains is set at 100,000 miles. The
DOHC engine uses an adjustment
shim. There are 94 shim sizes.

Note: Use a thin nonmagnetic tool
placed in the notch of the lash
adjuster to remove shim (special tool
J-43979).

Note: The printed size of the shim
should be installed away from the
camshaft lobe.

The space between the valvetrain and
the frame rail of a DOHC is somewhat
limited, however valve adjustment is
possible by performing the following:

Step 1

e Set the crankshaft sprocket at 0
degrees. (use crankshaft wrench)

e Set the left intake camshaft sprocket
arrow at 12 o’clock. The camshaft
sprocket has an arrow and a mark used
for belt timing. Make certain to use the
arrow and not the mark for valve clear-
ance check.

e The engine is now set to check the
clearance of the exhaust valves on
cylinders 1 and 3 only. (Please remem-
ber that the profile of a camshaft with
solid lifters has a ramp that is used to
gradually take up the clearance
between the lift of the lobe and the lash
adjuster.)

e Measure and record the clearance.

Cams Set for 1 and 3 Exhaust Clearance Measurement

Step 2

* Rotate the crankshaft 180 degrees.
e The left intake camshaft arrow
should now be at 3 o’clock.

e Check the clearance of the intake
valves on cylinders 1 and 3 only.

e Record the measurement.

Step 3

¢ Rotate the crankshaft 180 degrees.
e The left intake camshaft arrow
should now be at 6 o’clock.

e Check the clearance of the exhaust
valves on cylinders 2 and 4 only.

e Record the measurement.

Step 4

e Rotate the crankshaft 180 degrees.
e The left intake camshaft sprocket
arrow should now be at 9:00.

e Check the clearance of the intake
valves on cylinders 2 and 4 only.

¢ Record the measurement.

Step 5
e Use the formula below to choose the
new shim:



Genuine SUBARU

MAINTENANCE PARTS

Built to provide
peak performance at
competitive prices
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 pre-

prevent brake chatter, noise and excessive heat
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

. o . . Filters Includes oil, air and fuel filters
cise specifications so they fit r1ght, perform better Spark Plugs Includes standard and platinum tip plugs
and last longer. Take the materials in Genuine Brake Pads and Shoes  Includes front and rear plus repair kits
Subaru brake pads. They’re specially formulated Belts Includes timing, alternator and a/c belts

to be compatible with the rotor surface to help

Intake valve S=V + T - .20
Exhaust valve S=V + T - .25

S = Shim thickness to be used
V = Measured valve clearance

T = Shim thickness in use
Standard valve clearance
(Intake valves 0.20 = 0.02 mm)
(Exhaust valves 0.25 = 0.02 mm)

Example:

To solve for the new shim or T:
e Cylinder 1 intake measured
valve or clearance is 0.22 mm - no
adjustment needed.
e Cylinder 1 exhaust measured
valve or clearance is 0.15 mm -
adjustment needed.
e Cylinder 3 intake measured
valve or clearance is 0.31 mm -
adjustment needed.

The shim in use on cylinder 1
exhaust is marked 240. This refers
to the shim having a thickness of
2.40 mm.

T=2.40S=V+ T (0.25 mm)
V=019S=.19 + 2.4 - (0.25mm)
SVC =0.25 +0.03 S = 2.59 -
0.25mm

(Standard valve clearance) S = 2.34

The shim in use on cylinder 3
intake is marked 245.This refers
to the shim having a thickness of
2.45 mm.

T=245S=V+ T (0.20mm)
V=0.31S=.31+ 2.45 - (.20mm)
SVC =0.20 £+ 0.03 S = 2.76 -
.20mm

(Standard valve clearance) S =
2.56

Step 6

e The current method of shim
replacement is accomplished by
removing the camshafts.

Caution: Follow the directions
provided in the appropriate serv-

ice manual for camshaft removal
and belt installation.

Note: Special tool 498187100 may
also be used for this procedure.

1999 2.5 Liter Engine Enhance-
ments: DOHC (Phase 1) and
SOHC (Phase 2)

The engines for the 1999 Sub-
aru line are designated Phase 1
and Phase 2. 2.5 liter Legacy
engines are the Phase 1 design,
while the Impreza and Forester
utilize Phase 2 design 2.5 liter
engines. The 2.5 liter Phase 2
engines are SOHC engine with a
newly designed cylinder head.
The (Phase 1) 2.5 liter engine uses
the same cylinder head configura-
tion that it has used on prior year
models with the crankcase and
bell housing sharing the same
characteristics of the new Phase 2
engines.



2.5 Liter (Phase 2) SOHC

Engine Features

® The cylinder heads have a two-rocker
shaft roller solid-type valve system.

e The valves are positioned at a larger
angle than previous model years. The
intake valves are positioned 23 degrees
off center, with the exhaust valves posi-
tioned 20 degrees off center. Prior
model year engines utilized a 15-degree
positioning angle.

e Head gasket thickness is 0.7 mm.

e The intake rocker arms are marked
for correct installation on the rocker
shaft. An IN1 or IN2 is embossed on
each rocker arm. As viewed from the
front of the engine, the number 1 intake
valve of each cylinder and the number
2 intake valve have an IN1 marked and
IN2 marked rocker arm that mates with
it. New IN1 rocker arms can also be
identified by a green painted mark on
the top of the rocker arm. The IN2 rock-
er arms have a white mark. Proper
positioning is maintained through the
use of a wave washer located between
the rocker shaft arm and rocker arm
shaft support.

e The camshaft is secured to the cylin-
der head with the camcase. An oil pas-
sage in the cylinder head provides the
passageway in the camcase with oil
that leads to the intake rocker shaft. Oil
from the camshaft is collected on the
opposite side of the passageway lead-
ing to the intake rocker shaft to provide
oil to the exhaust rocker shaft.

e Sealing of the camcase is accom-
plished by using a thin layer of Three
Bond applied in the channel around
the camcase edge. After the three bond
(1280B) is applied, the camcase must
be installed to the cylinder head and
onto the engine before the three bond
has time to cure. Failure to do this will
result in oil leaks.

Note: The cylinder head and camcase
must be replaced together (line bored).

e Timing belt marks on the left bank
are on the inner timing belt cover and
the edge of the camshaft sprocket. The
crankshaft timing mark remains on the
reluctor, with the engine block mark
just below the crank angle sensor. The
right bank camshaft sprocket has a

mark at the edge that is matched with
the seam line formed by the meeting of
the camcase and cylinder head (12:00
position).

e The right bank timing mark can be
checked with outer cover in place,
using the provided window.

e Piston design on the 2.5 liter engine
remains the same as the 2.2 liter. The
compression ratio is 9.7 to 1.

3.0 Liter Engine Features

The EZ-3.0 is the model name (engine
designation) for the new six-cylinder
engine introduced for the 2001 model
year Legacy. The design idea for this
engine was to create a power plant that
could utilize the current body style,
provide more power and decreased
exhaust emissions. Many of the fea-
tures refined for the current four-cylin-
der engine are employed on the EZ-3.0.
However, new features such as Variable
Intake Control and timing chain driven
camshafts give the new engine a look
and operation all of its own.

3.0 Liter Engine Timing Cover

The front of the engine features a
large front timing chain cover, secured
to the inner cover with 59 bolts. There
are four different lengths used and is
sealed to the inner cover with Three
Bond (1280B). Special care must be
used when servicing the timing chain
covers to ensure the proper length bolt
and sealing procedures are used. A sin-
gle serpentine belt provides the power
to turn all engine accessories. Tension
to the belt is controlled with an auto-
matic tensioner. Replace the serpentine
belt when the indicator is at or beyond
this line.

Additional 3.0 liter engine features:

e Two radiator hose connections are



Genuine SUBARU

ENGINE COMPONENTS

...offer exceptional
fit, reliability and

value.

Don't take chances with
your reputation or your
customers’ satisfaction with rebuilt or inferior
aftermarket parts. Genuine Subaru Engine Com-
ponents are manufactured to demanding original

equipment specifications, they’re

competitively priced and they install easily.

No force-fits! More value.

Your local authorized Subaru dealer has a
ready supply of a wide variety of applications
so you get fast turnaround on everything you
order. Of course, every part is backed by the
Genuine Subaru Parts Limited Warranty so you

know you can trust them to perform

flawlessly. Call for details and prices or visit

www.endwrench.com.

located at the top of the engine
block, connecting to each of the
cylinder heads.

* An oil cooler is used to assist
with bringing the oil to operating
temperature.

e Direct ignition coils are fitted.
The igniter and current control
circuits are integrated.

e The lower hose is located on the
thermostat housing, connecting to
the lower section of the radiator.
The thermostat is housed in the oil
pan extension case. The oil pan is
much smaller than previous model
engines and contains a small mag-
net to collect metallic debris.

e Connections for the crankcase
ventilation system are located at
the top of the valve cover. Pres-
sure is equalized from the right
bank with a cross over tube.

e The new crank angle sensor,
reluctor, and EGR pipe. The crank
angle sensor and reluctor have

Head Assemblies

Other Components

Genuine Subaru Engine Components
Fully assembled with valves, springs, seals and

retainers

valvetrain Includes cam shafts, lifters, rockers, belts and
pulleys

Clutch Parts Includes clutch kits, discs, covers and bearings

Includes short blocks, oil and water pumps

been moved to the rear of the
crankshaft. The EGR pipe has a
new design and is mounted on
the left bank of the engine.

3.0 Liter Engine Disassembly

¢ Begin disassembly by unloading
and removing the serpentine belt.
e Remove the fuel rail protectors
from both sides.

e The lower alternator bolt must
be backed out before the manifold
can be removed.

e Remove the alternator, compres-
sor and power steering pump.

Note: The compressor is equipped
with a speed sensor that sends a
signal to the ECM. If the compres-
sor speed drops more than 20%
compared to the engine speed,
the ECM turns the compressor off
through the a/c relay. The refrig-
erant must be evacuated before
removing the sensor.

e Remove the crankshaft bolt
cover, bolt and harmonic bal-
ancer. Use caution to avoid los-
ing the O-ring that seals the
crankshaft bolt cover to the har-
monic balancer.

® Begin removing the outer cover
bolts. Keep them organized to
ease reassembly. The bolts must
be removed in the proper
sequence to avoid warping the
outer case.

e The timing chain on the EZ-3.0
is designed to last the life of the
engine. Proper engine oil mainte-
nance is necessary to ensure its
longevity. Two chains are used.
Four (4) camshaft sprockets, one
(1) crankshaft sprocket, two (2)
idler sprockets and the water
pump complete the timing chain
routing.

e The timing chain is sprayed
with oil from a jet located on the
oil pump relief valve housing.




Caution: the sprocket teeth are sharp.
Use extreme care when working around
or near them.

e The right bank camshafts are in a
loaded state when the keyways are at
12:00. They must be unloaded in the
proper way to prevent damage to the
pistons and valves.

e Timing marks are located on the
camshaft sprockets and the crankshaft
sprocket. Marks and letters on the
idlers are manufactures markings and
are used only to establish which side
faces outward. Do not use them to
establish proper chain timing.

e The left bank camshaft sprockets are
interchangeable when new. It is recom-
mended they be returned to their origi-
nal positions to maintain wear patterns
after being used.

e The left timing chain is the longer of
the two with 148 links. The right chain
has 134 links.

e Turn engine clockwise to rotate it
until the key ways of the cam sprockets
are at the 12:00 position. Remove the
right bank tensioner, chain and chain
guides.

e Remove the left bank tensioner, chain
and chain guides.

Note: Turn the crankshaft 90 degrees
counter clockwise to reduce the chance
of accidental damage to the pistons
and valves in the event the camshafts
suddenly unload.

e The left bank is currently unloaded.
The right bank is loaded

and must be unloaded using the follow-
ing procedure.

3.0 Liter Engine Timing Chain Routing

3.0 Liter Engine Right Bank Timing Components

Unloading Cam Sprockets

e Position the camshaft sprocket
wrench on the right bank intake
sprocket and turn 90 degrees counter
clockwise.

e Position the camshaft sprocket
wrench on the right bank exhaust
sprocket and turn 90 degrees clock-
wise. Both camshafts are now
unloaded.

e Remove both the intake and exhaust
camshaft sprockets on the left and right
banks.

e Remove the bolts from the water pump.
e Thread two eight millimeter bolts as
shown and equally turn them in. This
will assist with the removal of the
pump. Remove the O-ring that seals the
water pump to the inner cover.

3.0 Liter Engine Valvetrain

Valvetrain Construction

The camshafts are composed of car-
bon steel pipes with sintered metal
lobes. During construction, the lobes
are positioned on the pipe using a sin-
tered metal paste. The camshafts are
then baked until the paste is hardened.
The lobes of the camshafts are offset by
1 millimeter to rotate the camshaft
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AUTOMOTIVE CHEMICALS

...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 equip-
ment: 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 vehicles. Each
automotive chemical is engineered to help assure
maximum performance and trouble-free driving.
Even the refrigerant is meticulously controlled for
contaminants that can harm compressors. What's
more, because Subaru Automotive Chemicals are
competitively priced, you can use them regularly

on all your service work.

bucket and shim, to reduce wear.

The right bank intake camshaft
has a reluctor built onto the end.
The new camshaft sensor uses this
reluctor to help determine injec-
tion and ignition timing.

The valve adjustment procedure
is the same as other DOHC Subaru
engines however a new tool has
been designed to work specifically
on the EZ-3.0 engine. The tool is a
wedge fitted into place over the
two shims requiring removal.

Some adjustment will be
required to properly seat the
bucket depression finger. Turning
the top bolt pushes the fingers
down allowing room for the shim
to be removed.

Chain Tensioners

The chain tensioners are fed oil
pressure from the engine oiling
system. The supplied pressure
combined with spring tension

Aerosols

Fluids

steering fluid
Refrigerant

Genuine Subaru Automotive Chemicals

Includes chlorinated and non-chlorinated brake and carburetor
cleaners, aerosol and pour fuel injector cleaners, top engine

cleaner, application tools and adapters, glass cleaner, throttle
plate cleaner and silicone lubricant

Includes factory fill coolant, brake fluid, factory fill windshield
washer concentrate and automatic transmission fluid/power

Packaged to the ARI 700 Standard

3.0 Liter Engine Chain Tensioners

keeps the timing chains operating
at the correct tension.

Note: The left bank and right
bank tensioners are not inter-
changeable.

The worm gear assemble and
spring tension keep tension on

the chains with the engine off,
eliminating any tension problems
that could occur during engine
start up. The tensioners are
turned in by hand for reassembly.
Observe the order of the worm
gear assemble. Make sure your
hands are dry when depressing
the tensioners. A rivet or large
paper clip will hold tensioner in
place. Do not use a press to
depress the tensioner.

Oil Pan Removal

e Remove the oil pan bolts and
oil pan. Observe that the oil pan
has a different design from four
cylinder Subaru engines. Note the
placement of the bolts.

e Remove the oil pan extension
housing bolts. There are 28 bolts
with five different lengths. Follow
the proper sequence to prevent
warping the case. Confirm the O-
ring placement.
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The EJ-2.0 engine is a double over-
head camshaft engine equipped on all
turbocharged Impreza vehicles. The
timing belt procedure and routing is
very similar to other Subaru DOHC,
engines, however, the increased power
output of the engine requires the use of
an additional timing belt idler pulley.
Manual transmission vehicles are
equipped with additional belt guides
that function during deceleration or
fuel cut from high rpm running condi-
tions. When servicing the timing belt
return all idler pulleys and belt guides
to their original positions.

The left bank intake camshaft sprock-
et is metallic and the camshaft reluctor
is built into the backside. The timing
marks for belt installation are at 12:00
(I) and 6:00 (II).

VWERX Turboe Tesch

The left exhaust sprocket is made of a
resin material. Its timing marks should
be at 12:00 (II) and 3:00 (I) during belt
installation. The exhaust 12:00 (II) mark
lines up with 6:00 (II) of the intake
sprocket. (A timing belt guide is located
at the lower left side of the sprocket of
manual transmission models.)

The right intake sprocket is also made
of a resin material. During belt installa-
tion, its timing marks should be at
12:00 (I) and 6:00 (II). A timing belt
guide is located at the upper left side of
the sprocket of manual transmission
models.

Finally, the right exhaust sprocket is
made of a resin material. Its timing
marks during belt installation should be
at 9:00 (I) and 12:00 (II). The exhaust
12:00 (II) mark lines up with 6:00 (II) of



Left Bank Intake Cam Sprocket Timing Marks

the intake sprocket. A timing belt
guide is located at the lower left
of the sprocket on manual trans-
mission models.

The engine class number is
located near the front of the
engine, behind the oil-sending
unit and in front of the engine
coolant temperature sensor.

A coolant pipe sealed with a

Inner C.V. Joints

rubber plug is installed at the fac-
tory. Do not remove the plug to
service any part of the cooling
system.

The EJ-2.0 valvetrain is the
same design used on other Subaru
DOHC engines. A new shim tool
has been developed to allow
valve adjustment without remov-
ing the camshafts. However, the
camshaft inner cover, camshaft
sprockets and camshafts must be
removed to access the cylinder
head bolts.

The rear of the right bank cylin-
der head serves as the mounting
point for the oil and coolant
return passages for the tur-
bocharger.

Tumble Generator Valve

The EJ-2.0 engine is equipped
with a tumble generator valve at
each intake runner. This new sys-
tem uses a shaft for each side of

All inner constant velocity

(C.V.) joints are remanufactured
to ensure OEM quality and
performance.

New Roll
Pins
New Stainless Steel
Boot Clamps

Flawless

Shafts

All shafts are inspected
to be straight and free of
damaged splines.

New Premium
Grade Boots /

Outer C.V. Joints

Outer constant velocity (C.V.)
joints are remanufactured to
ensure OEM quality and

performance.

Fit... Finish ... and Performance!

Why take chances with inferior aftermarket axles that may have damaged threads, collapsed clip rings
or smashed ends? Genuine Subaru front wheel drive axles are remanufactured using the industry's
latest machine technologies. High quality components, plus rigorous final inspection and testing
assures a replacement axle that installs quickly and performs flawlessly. Competitive pricing and

the Genuine Subaru Parts Limited Warranty provide value and protection to you and your customers.

New Ball
Bearings

SUBARU.

Intake Tumble Generator Valve

the shaft is monitored by a sensor
on the opposite end.

The shaft operates the tumble
generator valve, which is a plate
similar in design to the throttle
plate. At idle the plate is closed
(depending on coolant tempera-
ture and time from engine start).
Off idle the plate is open.

When the plate is closed the

New Nuts
included on
all applications.

All threads are
chased and seal
surfaces are

polished.

Remanufactured by

N
N2 AR
for

Be sure your customers get the best.
Call your local Subaru dealer to place your order now.

Genuine Parts
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main air passage through the intake
runner is blocked. This will force all
air necessary for engine operation dur-
ing idle to flow through the bypass
channel. This action helps to mix the
air fuel mixture by producing a tum-
bling effect to the incoming air, result-
ing in a cleaner operating engine while
idling.

The new fuel injector is a top feed
type with 12 holes. The new hole pat-
tern produces a finer spray of fuel
which assists with lowering the overall
emission output of the vehicle. (No air
assist on Turbo models.)

Fuel Injector

Turbocharger

The introduction of the 2.0 liter
engine to the US market reintroduces
the turbocharger, which was last used
on the 1994 Legacy 2.2 liter. The new
turbocharger and fuel system have been
designed to produce higher engine per-
formance and lower exhaust emissions.

The turbocharger consists of two sec-
tions: an exhaust side and an induction
side. The exhaust side has a turbine
wheel with vanes that are shaped to
harness the exhaust gas energy. This
drives the turbine and center shaft . On
the induction side, an impeller wheel
is attached to the center shaft, It also
has vanes, but they are shaped in the
opposite direction.

The movement of the wheel com-
presses the induction air as it rotates.
Increasing engine speed and load
increases the level of kinetic energy in
the exhaust gas, making the turbine
rotate faster. This causes the impeller,
which is attached to the common cen-
ter shaft, to also rotate faster, creating

Turbocharger Cross-Section

greater compression of the induction
air. Rotational speeds of the turbine are
in the range of 20,000 rev/min. at idle,
to 150,000-200,000 rev/min. at full
power. These very high operating
speeds and temperatures make lubrica-
tion and cooling of the center shaft
bearings of prime importance.

The shaft bearings are lubricated by a
constant supply of engine oil. An oil
cooler positioned above the oil filter
transfers heat from the oil to the engine
coolant. Further cooling of the tur-
bocharger is achieved by coolant fed
from the right cylinder head to coolant
passages around the exhaust turbine
bearing.

There is a limit to the amount of
boost pressure that can be used, due to
the engine’s design capabilities. The
boost pressure is limited by a waste-
gate, which bypasses the exhaust gas
around the turbine wheel when the
desired level of boost is reached.

Wastegate




The ECM references a boost
pressure map programmed into
read only memory (ROM) after
first reading the input signals. By
calculating the actual boost pres-
sure, and after compensating for
engine temperature and atmos-
pheric pressure, the ECM is able
to provide an output duty ratio
signal to the wastegate control
solenoid. This regulates the
amount of pressure applied to the
wastegate controller diaphragm
by leaking off boost pressure to
the inlet side of the turbine.

The wastegate controller (in
response to the duty solenoid)
opens the wastegate flap valve to
bypass exhaust gas and so
decrease the rotating energy of the
turbine keeping the boost pres-

Wastegate Control Solenoid

sure to the desired level.

When operating at increasing
altitudes, the atmospheric pressure
becomes lower and therefore the
difference between the desired
level of boost pressure and atmos-

SUBARU.

pheric pressure becomes greater.
To maintain the same level of
boost pressure the air must be
compressed more which requires
more turbine rotating energy.
Therefore less boost pressure is
applied to the wastegate controller
via the solenoid valve and boost
remains constant.

However, at very high altitudes
the extra compression of the air at
maximum boost causes a too high
intake air temperature even after
intercooling and engine knock will
occur. Therefore it is necessary to
decrease the maximum boost pres-
sure at very high altitudes.

Turbocharger Testing -
Wastegate Control
Attach a regulated pressure sup-
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Wastegate Valve Inside Turbo Housing

components in the boost control sys-
tem, be sure that the wastegate is oper-
ating correctly.

Utilizing a dial gauge, measure the
radial movement of the turbine shaft by
accessing it through the oil outlet hole.
Radial play should not exceed 0.17mm
(0.006 inches).

To measure the axial movement of the
turbine shaft, place the dial gauge
against the end of the shaft at the tur-
bine end, and push against the compres-
sor end of the shaft. Axial play should
not exceed 0.09mm (0.003 inches).

the turbocharger causes an increase in
air temperature, so an intercooler is
located between the turbocharger and
the intake manifold. The intercooler
reduces the temperature of the intake
air from 248-266° F (120-130° C) down
to 158-176 F° (70-80° C) under normal
operating conditions.

An air bypass valve redirects high
pressures from the intercooler back to
the inlet side of the turbocharger under
deceleration.

Turbocharger Bearing Testing

The temperature of the intake air is
increased as it is compressed by the
turbocharger. This rise in temperature
causes a corresponding expansion of
the air, leading to a reduction in air
density. The intercooler is designed to
transfer the heat of the compressed
intake air to the external air flowing
through as the vehicle is in motion.

Turbocharger

Intercooler

The turbocharger compresses the
intake air by using wasted exhaust gas
energy. The turbocharger turbine is
driven by exhaust gas, causing the com-
pressor wheel to rotate. By compressing
the intake air, the volumetric efficiency
of the engine is greatly improved.

The compression of the intake air by

Intercooler

There are two positive byproducts of
decreased air temperature and




increased air density: one; a
reduction in combustion chamber
temperature allowing for more
advanced ignition timing, and
two; improved volumetric effi-
ciency due to the increase in air
mass for a given air volume. With
a denser air charge into the com-
bustion chamber, more fuel can
be injected, leading to greater
power output.

The air bypass valve is located
after the turbocharger, and pro-
vides a bypass passage for the
compressed intake air back to the
inlet side of the turbocharger.
When deceleration occurs imme-
diately after a period of high
engine load (high boost pressure),
a large pressure differential
occurs at the compressor wheel of
the turbocharger. This is due to
the inertia of the turbocharger,
which still generates boost pres-

sure even though the throttle is
fully closed. This high pressure
may lead to increased

Effects of Intercooler

noise, and possibly damage the
turbocharger due to the high pres-
sure exerted at the compressor.
The upper chamber of the
bypass valve is connected to the
intake manifold, and the negative

SUBARU.

pressure (vacuum) during deceler-
ation opens the valve by acting on
the diaphragm.

Operation of the valve can be
tested by attaching a hand held
vacuum pump to the intake mani-
fold connection. Apply a negative
pressure with the pump and con-
firm that the valve opens.

Ambient Air Temperature
and Pressure

As air temperature rises, the
ability of the turbocharger to com-
press the air decreases. This phe-
nomenon is directly due to the
decrease in air density and the
physical limitation of the tur-
bocharger. Even when air temper-
ature is low, the air density (baro-
metric pressure) may be low.
Under these conditions, lower
than expected boost pressures
may be experienced. Again this is

They’re Rugged, They’re Heavy Duty, They’re Built to Last.

Genuine Subaru Remanufactured Starters
e Ensure long term reliability

e Perform like new parts

e Provide exact replacement and fit

= Backed by same warranty as new parts

Remanufactured for Subaru by

Gonuine Parts DENSO

Avadailable only through your local SUBARU dealer
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due to the physical limitations of the
turbocharger.

Intercooler Interior

Exhaust Diameter

The diameter of the exhaust system
will vary the pressure difference across
the turbine. A larger exhaust allows the
turbocharger to rotate faster, which
results in higher boost pressures. Any
increase in boost pressures would
require ‘re-mapping’ of the ECM pro-
grams to accommodate different air
flow rates and resultant ignition change
requirements. Over speeding of the tur-
bine can lead to turbocharger failure,
particularly in conjunction with the
increase in the pressure differential
across the turbine.

knocking is damage to the engine. The
ECM is programmed to retard ignition
timing if knocking is detected. Excess
knocking will cause the ECM to enter a
‘Fail-safe’ mode where the boost pres-
sure is reduced to the minimum value
determined by the wastegate actuator.

Air By-Pass Operation

Turbo Lag

The pressure of the exhaust gas is
low at low engine speeds. As the tur-
bocharger uses exhaust energy to oper-
ate, it does not respond immediately
when the throttle is opened. This phe-
nomenon is referred to as ‘turbo lag.” In
an attempt to overcome this phenome-
non, design characteristics of the tur-
bocharger are matched to the prospec-
tive use of the vehicle.

Intercooler Air By-Pass Passage

Fuel Octane Rating

The high combustion pressures
resulting from the increase in volumet-
ric efficiency require a high-octane
fuel. If the octane of the fuel is too low,
knocking will occur. The end result of

Turbocharger Outlet Hose Clamp

Turbocharger Removal

Turbocharger removal is accom-
plished by first removing the intercool-
er mounting bracket. Then remove the
eight bolts that secure the protective




Turbocharger Mounting Bracket

heat shield around the turbo.
Raise the vehicle and disconnect
the rear oxygen sensor harness and
remove the front exhaust pipe
mounting bolt. Position the pipe
so that there is some movement.
Lower the vehicle and disconnect
the wastegate hose to the vacuum
hose leading to the wastegate con-
trol solenoid. Remove the coolant
hose from the reservoir that con-

nects to the turbo.

Disconnect the turbocharger
outlet hose clamp and the small
metal bracket that connects the
cylinder head to the base of the
turbocharger (strengthens the
upper portion of the cross over
pipe). Loosen the oil supply metal
pipe at the cylinder head. Remove
the banjo bolt and secure the cop-
per washers from the top of the
turbocharger. Gently pull the oil
supply metal pipe away from the
turbocharger.

Place a shop towel between the
turbocharger and the engine and
remove the two banjo bolts that
secure the coolant supply and
return hoses. Catch the copper
sealing washers (two per bolt) or
find them in or on the shop
towel. Remove the shop towel.

Remove the five bolts that
secure the turbocharger outlet to

SUBARU.

Turbocharger Mounting Flange

the exhaust and slide the pipe
back to clear the studs. Remove
the gasket at this time.

Remove the three nuts that
secure the turbocharger to the
cross over pipe and secure the
gasket (inlet). Remove the tur-
bocharger from the engine com-
partment and cover all opening
in the exhaust and on the tur-
bocharger.

ho=al
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WRX Turbo Cool Down
Procedure

It is not necessary to perform a “cool
down/idling” procedure on Subaru
WRX turbo models, as was recom-
mended with past turbo models. “The
current 2.0 liter turbo engine has a far
greater cooling capacity and, coupled
with technology advances, makes this
practice no longer necessary. This
explains why information about a cool
down is not included in the Impreza
Owner’s Manual.

The heat contained in the turbocharg-
er begins to vaporize the coolant at the
turbocharger after the engine is
stopped. This hot vapor then enters the
coolant reservoir tank, which is the
highest point of the coolant system. At
the same time the vapor exits the tur-
bocharger, coolant supplied from the
right bank cylinder head flows into the
turbo. This action reduces the tur-
bocharger temperature. This process
will continue until the vaporizing
action in the turbocharger has stopped
or cooled down.

WRX 2.0 Llter Turbocharger

Three Bond Sealer

The Subaru H-6 engine timing chain
cover is sealed with Three Bond 1280B
sealer. Subaru of America has located a
source this sealer in the U.S. The sealer
should be ordered from your Subaru
parts department under part number
S0A5499100. One tube can be used for
approximately seven engines.

If you are working on an H-6 that
requires this sealer, be sure to use Three
Bond 1280B and not Three Bond 1215.

Knocking Or Tapping Noise:
2.5 Liter Engine

Before condemning a 2.5 liter engine
for having an engine knock or a valve
tap, make certain that all the spark plug
wires are firmly connected to their cor-
responding spark plugs, The spark plugs
are deeply recessed in the cylinder
heads, so the sound that is produced by
a loose plug wire can easily be confused
with valve tap or piston slap.

Engine Noises

Engines in some 1997 and later Sub-
aru vehicles have been fitted with
solid valve lifters. These lifters help
increase the power of the engines.
Some of these engines use a lifter
setup that requires the use of a shim to
adjust the clearance. A characteristic
of this setup is a slight tapping noise,
heard especially at idle. The intensity
of the noise may vary with engine
temperature. Typically, this noise is
not apparent in the passenger com-
partment. No attempt should be made
to repair this noise because it is a
characteristic of the system.

Assembling 1997 And Newer
Engines

When assembling 1997 and newer
engines, please remember that on vehi-
cles with non-hydraulic lifters, special
precautions must be taken to ensure
that no valves are bent during the
assembly process. There is no longer
any clearance between a fully opened
valve and a piston near top dead cen-
ter. This means that you must position
the crankshaft and the camshafts prop-
erly before installing the cylinder
heads. After the head is in place, do
not turn the crank or move the cams in
the wrong directions.

Before installing the heads, the crank-
shaft should be positioned with the
crank sprocket aligned with the mark on
the block. The camshafts should be
installed on the heads with the cam lobe
in their “zero lift” position. On the pas-
senger’s side head, this position will be
the same as the belt installation posi-
tion, so position the cams that way prior
to bolting them to the head. On the dri-




ver’s side head, however, this posi-
tion is approximately 80 degrees
counterclockwise from the belt
installation position for the intake
cam and approximately 45 degrees
clockwise from the belt installa-
tion position for the exhaust cam.
So hold the cams appropriately
while bolting them to the head.
After the cylinder heads are
installed, the cams can carefully
be aligned with their correspon-
ding marks by rotating the driver’s
intake cam 80 degrees clockwise
and the driver’s exhaust cam 45
degrees counterclockwise.

Oil Pumps: Replacement
Versus Resealing

When diagnosing a leaking oil
pump, don’t automatically
replace it with a new pump

when a simple reseal will do.
The only time a pump should be
replaced is if the housing is
porous, cracked, or damaged in
some other manner.

Valve Shim Measurement
Several Subaru engines use shims
to adjust valve clearance. If you
don’t have a micrometer, acquire
one that is calibrated in millime-
ters. Even though the service
interval for adjusting the valves is
100,000 miles, there are 16 of
them per four-cylinder engine, so
proficiency is a plus.

Leaking Front Crankshaft
Oil Seals

If you encounter a 2.5 liter
engine with a leaking or dis-
lodged front crankshaft oil seal,
consider the oil pump as a possi-

Search over 50,000
pages of information
with just a few

clicks...

and leave your
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ble cause. It may be necessary to
remove the oil pump and exam-
ine the rear sealing plate of the
oil pump. The screws holding the
rear sealing plate may be loose.
Some have been reportedly
backed out 1/16-inch. This allows
oil to exit the pump rotor area
and get into the oil pump body
where it is pressurized. This pres-
surized oil pushes on the seal,
causing it to leak or pushes it out
of its mounting.

Oil Leaks

The engine oil and automatic
transmission fluid used in Subaru
vehicles are similar in color.
When diagnosing an oil leak and
it has a reddish color, don’t auto-
matically assume it is automatic
transmission fluid. It might be
engine oil. A quick way to find

Continued on page 30.

books behind.

As any tech knows, the most powerful tool you can
have working on your side is knowledge. And with the
volumes of information available on Subaru vehicles, you
need an easy to use, fast solution that will let you sift
through all of that information to get what you need.
That's where the Subaru Technical Information System
(STIS) comes into play.

Whether you are looking for information on a 2001
Legacy Ignition Coil, or a 2004 Baja Reduction Drive Gear,
the STIS web site has the service manual documentation
you need.

But service manuals are only the beginning; we've filled
the web site with Service Bulletins, Subaru TechTIPS,

Owners Manuals, Product and Service Campaign
Bulletins, Technician Training Materials, and Warranty
Bulletins just for starters.

Additionally, you will never have to worry about having
the latest information on previous, as well as current,
Subaru vehicles. That's because we are constantly
updating the information on the site — updates that
eventually come out in printed form, but wouldn’t you
rather have the latest information at your fingertips
instead of sitting on a shelf somewhere in your shop?

So take a few minutes and check out the Subaru
Technical Information System. You'll be glad you did.

http://techinfo.subaru.com
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Anchorage
Continental Motors

800.478.7278 907.562.2722

Phoenix

21 Bell Subaru
602.493.6602 602.493.6600
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

Little Rock
Riverside Subaru

501.448.0042 501.448.8000

Albany
Albany Subaru
510.526.8791 510.528.1244
Auburn

Gold Rush Subaru
800.995.2438 530.885.4019
Carlsbad

Bob Baker Subaru
760.431.3062 760.431.3000
El Cajon

Bob Baker Subaru
619.440.1213 619.440.0404
Fresno

Herwaldt Subaru
559.448.6934 559.438.6944
Fullerton
Renick Subaru
888.923.8201 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
626.932.5678 626.359.8291

Oakland
Downtown Subaru
510.653.0350 510.547.4424
Ontario
Exclusively Subaru
909.605.5816 909.605.5800
Redding
Shasta Subaru
800.936.4772 530.223.2177
Redwood City
Carlsen Subaru
650.365.2600 650.365.6390
Roseville
Roseville Subaru
883.220.4269 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

888.378.2278 909.888.8686
San Diego

Balboa Subaru

888.409.7278 858.278.6074
San Jose

Stevens Creek Subaru
408.984.1006 408.984.2001

San Luis Obispo
Rancho Grande Subaru
805.543.4985 805.543.4745

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 Springs

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

Aurora
Shortline Automotive
800.332.1161

818.787.0800

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
303.792.2201 303.792.0330

Fort Collins
Dellenbach Motors

800.426.7314 970.226.3100

+ NEW <+
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Golden
John Elway Subaru West
303.590.6633 303.590.6600

Grand Junction
Rocky Mountain Subaru
800.244.2902 970.241.2414

Greeley
Ehrlich Subaru
970.346.3542 970.353.7707
Longmont
Valley Subaru
303.447.9531 303.776.0443
Thornton

Mike Shaw Subaru
800.640.5219

Branford
Premier Subaru

800.411.4551

303.438.7500

203.481.0687

Canton
Mitchell Subaru
800.782.2781 860.693.6391
Danbury
Colonial Subaru
800.229.2656 203.744.8383
Milford
Dan Perkins Subaru
800.367.9335 203.882.5680
New Britain
Schaller Subaru
800.382.4525 860.223.2230
Torrington
Center Subaru
800.423.7822 860.489.1301
Watertown
Chase Parkway Subaru
860.274.8866

Delray Beach
Delray Subaru

888.830.7337 561.276.7800



Gainesville
Palm Subaru
800.541.4011 352.372.2561
Jacksonville

Subaru of Jacksonville, Inc.
800.393.3455 904.641.6455

Miami
William Lehman Subaru
800.999.9118 305.653.7123

Sanford

Bob Dance Subaru
877.917.1792 407.323.7730
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

Cumming
Troncalli Subaru
800.646.9438 770.889.8951
Decatur
Royal Subaru
800.445.0948 404.296.9100
Smyrna

Ed Voyles Subaru Inc.
770.933.5770 770.952.8881

Boise

Larry Miller Subaru
888.941.2218 208.323.6300
Moscow

Ambassador Auto Services
800.422.0297 208.882.2722

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
847.362.1644 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

630.907.0800 630.907.0800
Savoy

Worden Martin Subaru
800.523.0754 217.352.8910
Schaumburg

Subaru of Schaumburg
800.828.9899 847.884.6000
Indianapolis

Speedway International
317.263.3742 317.263.0002
Indianapolis

Tom Wood Subaru

800.966.6056 317.848.8888
South Bend

Bill Frank Automotive
800.222.7089 574.277.5800
Cedar Rapids

Jim Miller Subaru

800.332.0290 319.393.0640
Davenport

Lujack’s Northpark Auto Plaza
800.553.8042 563.386.1511

Olathe
Jack Miller Subaru Olathe
913.780.1484 913.780.0400

Topeka

Figgs Imports

800.757.7717 785.267.2390
Louisville

Bachman Subaru

866.897.8227 502.493.2920
Louisville

Neil Huffman Imports
800.777.6509 502.448.6666
Nicholasville

Oldham’s Subaru

800.886.1777 859.885.3900
Bangor

Quirk Subaru of Bangor
800.281.1960 207.942.7364

South Portland
Maine Mall Subaru

800.640.6685 207.774.1429
Annapolis

Annapolis Subaru

410.349.8186 410.349.8800

Baltimore
Russel Subaru
410.788.1700 410.744.2300
Cockeysville

Subaru of Hunt Valley
410.666.4194 410.666.7777

Cumberland
Thomas Subaru
888.724.6310 301.724.6310
Hagerstown
Sharrett Subaru, 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

Herb Gordon Subaru

800.926.3040 301.890.3040

Arlington
Cityside Subaru
781.647.9999 781.641.1900
Danvers

Ira Subaru
800.774.8411 978.739.8200
Hanover

Planet Subaru

781.826.1103 781.826.4444

Lunenburg

North End Auto Sales
800.548.8887 978.582.4911
Norwood

Norwood Subaru
800.541.6122 781.762.2400
Shrewsbury
Patrick Subaru
800.344.7222

Ann Arbor
Ann Arbor Subaru
800.662.0073

508.756.8364

734.662.3444

Bay City
Thelen Subaru
800.800.7158 989.684.2980
Commerce Township

Dwyer & Sons Subaru
248.669.7835 248.624.0400

Ferndale

Hodges Imports Cars
248.547.6167 248.547.8800
Kalamazoo

Maple Hill Subaru

616.342.7365 269.342.6600

SUBARU.

Kentwood
East Subaru
800.678.1302 616.942.8040
Lansing

Williams Auto World - Subaru
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
Troy

Suburban Subaru

248.643.0735 248.643.7660
Bloomington

Bloomington Subaru

800.451.5078 952.881.6200
Brooklyn Park

Brooklyn Park Subaru
952.797.1699 763.424.3331
Minnetonka

Morrie’s Subaru

800.332.4266 952.544.0376
Moorhead

Ward Muscatell Subaru
800.373.8282 218.236.0191
Vadnais Heights

White Bear Subaru

651.481.3180 651.481.0230
Ballwin

Dean Team Subaru

636.227.6527 636.227.0100
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

Bozeman

Dick Walter Subaru
800.735.2834 406.586.1771
Missoula

Four Seasons Motors
800.800.6569

Bellevue
Beardmore Subaru
800.228.9198

406.728.2510

402.734.2525

Omaha
Stan Olsen Subaru

402.393.1989 402.397.8300
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Nevada

Reno
Reno Subaru
800.495.6060

New Hampshire

Hudson
Subaru of Nashua
877.567.4812

New Jerse

Avenel
Richard Lucas Subaru
732.634.1900 732.634.0100

775.825.8474

603.888.9999

Bloomfield
Lynnes Subaru
973.743.8387 973.743.2111
Cherry Hill
Cherry Hill Subaru
856.661.8960 856.663.1500
Flemington
Flemington Subaru
888.328.2568 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

Albuquerque
Galles Davis Subaru
505.837.5139

856.629.6833

505.837.5200

Albuquerque
Garcia Subaru
505.760.5164 505.260.5155
Santa Fe

Premier Subaru of Santa Fe
505.428.7341 505.471.7007

Ambherst
Northtown Subaru
716.835.4611 716.835.8500
Brewster

Smith Cairns Subaru of Brewster

845.278.8300 845.278.8300
Brooklyn

Beltway Buick Subaru
718.232.1919 718.234.7960
Colonie

Goldstein Subaru of Albany
800.955.1727 518.869.1250

Glen Cove
North Coast Subaru

516.770.7333 516.676.3676

Hicksville

Grand Prix Subaru

516.822.2200 516.822.6800
Huntington

Metric Auto Sales Inc.
800.696.9980 631.499.6777
Ithaca

Bill Cooke Imports, Inc.
800.870.3270 607.257.1515
Jamestown

Ed Shults Subaru

800.752.7774 716.484.7151
Kingston

Colonial Motor Cars Ltd.
845.339.7895 845.339.3330
Orangeburg

Bill Kolb Jr. Subaru Inc.
845.398.6323 845.359.7777

Orchard Park
West-Herr Subaru
716.662.3570 716.662.3565
Patchoque
Brown’s Subaru
631.289.8505 631.289.8500
Pleasantville
Prestige Imports
800.769.4611 914.769.5100
Ravena

Marshalls Auto Exchange Inc.

518.756.9701 518.756.6161
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

315.437.0198 315.437.2501
Syracuse

Romano Subaru Inc.

315.475.3365 314.475.7933
Utica

Don’s Subaru

800.527.1027 315.797.1520
Vestal

Matthews Subaru Company
607.754.0397 607.754.2050
Victor

Van Bortel Motorcar Inc.
585.924.4383 585.924.5230

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

North Carolina
Asheville
Prestige Dodge Subaru, Inc.

888.854.4293 828.298.9600

914.736.1300

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

800.376.1242 704.536.9635
Greensboro

Bob Dunn Ford-Subaru
800.489.3866 336.275.9761
Hendersonville

Hunter Motors

800.968.8660 828.693.8661
Hickory

Jim Armstrong Subaru
800.650.6121 828.322.9372
Raleigh

Southern States Imports, Inc.
800.489.3684 919.828.0901

Winston Salem
Flow Subaru
800.467.5002

Cincinnati
Jake Sweeney Subaru
888.489.5253

336.723.3524

513.489.5253

Cincinnati

Subaru of Beechmont
513.474.5720 513.474.4313
Columbus
Byers Imports
614.552.5490 614.864.5180
Columbus
Byers Subaru
614.792.2462 614.792.2455
Columbus
Hatfield Subaru
614.675.0288 614.870.9559
Fairborn

Wagner Auto Sales

866.243.2171 937.878.2171

North Olmsted
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
800.880.8815 918.258.1800

Oklahoma City
Cable Motors
405.787.0095

Beaverton
Carr Subaru

800.405.9808

405.787.0433

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 City
Lithia Subaru of Oregon City
866.717.2512 503.656.0612

Portland
Wentworth Subaru
800.232.8097

Allentown
Becker Subaru
610.395.6530

503.232.2000

610.395.3745

Butler
Kerven Enterprises, Inc.
800.KERVEN9 724.287.0734

Concordville
Concordville Subaru
800.220.3100 610.459.8900
Doylestown

Fred Beans Subaru
215.348.0202 215.348.7500
East Petersburg

Lancaster County Motors Subaru

800.215.5644 717.569.4514
Erie

New Motors, Inc.

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

Mechanicsburg
Cumberland Valley Motors
800.382.1436 717.697.9448

Monroeville
Langston Subaru
877.563.4937 724.325.2888
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
800.962.4389 215.236.7500
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

Rhode Island

Warwick
Bald Hill Subaru
401.822.8110

South Dakota

Sioux Falls
Lithia Subaru of Sioux Falls
605.330.0471 605.333.0198

Tennessee

Bristol
Wallace Subaru
800.652.6882

717.854.1800

401.822.8100

423.764.1145

Harriman

Earl Duff Subaru
877.610.2005 865.882.0113
Nashville

Jim Reed Subaru

800.522.2207 615.329.2929

Arlington

Arlington Auto Mall
817.265.7278 817.861.3377
Austin

Austin Subaru
800.385.4076 512.454.9489
Austin

Gillman Subaru
800.955.3980 512.444.6044
Houston
Gillman Subaru
800.999.8309 713.776.6310
Houston

West Houston Subaru
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

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
800.453.6456 Ext. 2 801.553.5200

Rutland
Kinney Subaru
802.775.6900

Alexandria
Beyer Subaru
703.660.1234 703.768.5800
Charlottesville
Brown Subaru
800.635.3170 434.977.3380
Fairfax

Farrish Subaru
703.934.1620 703.273.0200
Harrisonburg
Bob Wade Subaru
540.434.1892 540.434.3900
Leesburg

Dulles Subaru

703.777.7077 703.777.7077

Lynchburg
Terry Subaru
800.964.5516 434.239.2601
Midlothian
Pence Subaru
800.447.3623 804.378.3000
Newport News
Casey Imports, Inc.
757.988.1275 757.988.1200
Roanoke

First Team Subaru
800.277.8757 540.366.4830
Springfield

Subaru Springfield, Inc.
703.451.2389 703.451.7799

Staunton
Staunton Subaru
800.296.3465 540.886.3465
Vienna
Stohlman Subaru
800.697.4979

Auburn
Auburn Subaru
800.827.2787

703.893.2990

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
800.458.5808 360.479.4320
Kirkland
Eastside Subaru
800.861.9118 425.820.8993
Puyallup

Subaru of Puyallup
800.598.5134 253.445.8255
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
Tacoma
Tacoma Subaru
888.473.6200 253.473.6200
Vancouver

Hannah Subaru

503.252.9947 360.314.0505

SUBARU.

West Virginia
Fairmont

Larry Myers Subaru
304.366.4476

304.366.3311

Morgantown
John Howard Motors
800.999.9194

Appleton
Gustman Motor Company
800.283.6693 920.733.6693

304.296.3205

Madison

Don Miller Subaru
800.362.3323 608.258.3500
Mequon
Sommer’s Subaru
888.820.0608 262.242.0100
Schofield

Dave Kasten Motors
715.359.2637 715.359.3638
Waukesha

Don Jacobs Subaru
800.334.3934

Cheyenne
Dinneen Subaru
888.634.7733

262.542.5711

307.778.2410
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out is to take a sample of the oil and
place it on a clean white paper towel. If
the sample turns brown on the paper
towel, it is engine oil. If it stays red, it
is automatic transmission fluid.

Oil Filters: H-4 Versus H-6 Engines
Subaru H-4 engines come from the
factory with an OEM P/N 15208 AA060
oil filter. The same part number is used

for replacement. H-6 engines come
with an OEM P/N 15208AA031, and
S0A5165109 is used as a replacement.

Both filters have the same physical
dimensions as far as threads, O-ring, and
bypass valve opening pressure (23 p.s.i.)
are concerned. However, the H-4 filter
has 141 square inches of filtration sur-
face, while the H-6 filter has 201 square
inches of filtration surface.

The H-4 filter should not be used on
the H-6 engine. Using the H-4 filter
may cause it to become contaminated
faster and allow the bypass valve to
open, allowing unfiltered oil to circu-
late through the engine.

undetectable (from inside the vehicle)
once the engine has reached operating
temperature, is a normal characteristic
of these engines. Repair attempts to
reduce this type noise are generally
unsuccessful.

Checking Oil Level and Quality

If you have a vehicle in which an
engine noise is other than that as
described above, be sure to take the
time to check all possible causes prior
to condemning the internal compo-
nents of the engine. Before replacing
parts in an attempt to eliminate engine
noise, the engine should be inspected
externally and internally for another
source of noise. A look at the engine oil
is a good place to start. New engines
will have a small amount of metal par-
ticles in them, but after that should be
relatively free of metal.

H-6 Engine On Stand w/Oil Filter

Cold Engine Noises

Beginning with the 1997 model, the
2.2 and 2.5 engines were made more
fuel efficient, more powerful and have
a flatter, more usable torque curve than
in previous years.

Some of these engines may
exhibit some engine noise dur-
ing the warm-up period after a cold
start-up. This noise is a consequence of
the engine improvements and is not, in
any way, an indication of any engine
problem. A light engine knock, after
cold start, that gradually dissipates as
the engine warms up and is virtually

Timing Belt, Idlers and Tensioner

Another area to look at would be the
timing belt tensioner and the belt and
sprockets. There have been cases
where noises under the belt covers
and from external components have
made noises that sounded like a deep
internal knock.
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