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To our readers,

What could be more useful to
independent service technicians who
work on BMWs than a publication
dedicated specifically to them?

That's the idea behind the magazine
you're holding, TechDrive. BMW of North
America both sponsors the publication
and provides much of the information
that's included. A big part of the rationale
behind TechDrive. is the belief that if you
are able to diagnose, repair and maintain
BMW vehicles properly and efficiently,
your reputation and ours will be enhanced.

TechDrive. 's combination of feature
service articles (written from both
BMW tech information and interviews with
successful independent BMW
specialists), new technical developments,
systems evolution, as well as the correct
BMW replacement part, and service
bulletins are intended to help you fix
that BMW right the first time, on time.
Our list of BMW dealers will assist you in
finding Original BMW Parts.

There's more to this effort, including
highly-informative and user-friendly web
sites, which we'll explain in future issues.

We want to make TechDrive. the most
useful and interesting technical magazine
you receive, and you can help us do that.
Please email us at
editor@techdrivemag.com and let us
know what topics you'd like to see covered,
and provide any other comments you
might have. With your involvement, this
publication can evolve into one of your
most important tools.

Thanks for your continued interest.

For more information please email us at:
editor@techdrivemag.com

Cover Photo:
The Xenon Adaptive Headlamp
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BMW has offered a xenon headlight
option in the United States since 1993.
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ights

[ No one disputes the fact that, “It is better to
light a candle than curse the darkness,” but if
you really want to split the night wide open,
select BMW’s “xenon headlight” option. In
1993, BMW became the first carmaker to offer
xenon headlights (also known as High Intensity
Discharge or HID headlights) in the United
States. Initially, xenon headlights were only
available on the 750iL (E32) model, but these
powerful lights are now offered throughout
the BMW lineup.

Xenon offers several benefits compared to
old-school sealed beams, regular halogens, and
even composite headlights:

* Longer bulb life. Xenon bulbs typically last
three to five times longer than conventional
halogen bulbs. In some cases, xenon lights
have lasted nearly 10 times longer than
halogens.

* Blue/white light. Xenon headlights have a
distinctive blue/white light compared to the
yellow tint from other headlights. This light is
closer to natural daylight, which is why xenon
lights are brighter. lllumination color is
measured in Kelvins (K). The higher the K,
the whiter the light.

Daylight = 4,500 to 5,000 K (white)
Xenon = 4,000 to 4,500 K (blue/white)
Halogen = 3,200 K (yellow)

* |ess power consumption. Xenon bulbs
consume less energy, and the bulbs don’t
get as hot as halogen lights.

Xenon lights are even more
useful on SAVs that may go
off road, like this X3.

* Increased light output. Light output or

power is measured in “lumens.” Xenon bulbs
produce 2.5 to 3 times more lumens than
halogen headlights.

Better driving visibility. The combination of
higher lumens and color temperature makes
xenon headlights superior to other lighting
technologies. A xenon beam is wider and
brighter, so more of the road is illuminated.
Less driver fatigue. Night driving with xenon
headlights is less fatiguing for a driver. The
brighter light increases the contrast and
improves vision. In poor weather conditions,
the driver has more spatial vision.
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XENON

Model Specific

(courtesy Bosch)

With halogen bulbs, (left)

the driver’s vision is limited
and you can barely make out
the bicycle rider to the right
of the road. With xenon bulbs,
the light is brighter, you can
see further, both down

the road, and off to the side.

Bosch and Hella both provide xenon headlights for BMW. When you order replacement parts from
your local BMW dealer, you must order by specific vehicle type to be sure you get the correct part.

For the E38 (740/750 models from MY 1995 through MY 2001) there are two generations of xenon
headlights. The first generation is Generation 2.1 and can be identified by the flat bottom edge of the
headlight housing. Generation 3, introduced in MY 1999 can be identified by the rounded (scalloped)
edge of the headlight assembly.

Because of federal regulations covering headlights, replacement parts are not available for some of
the earlier model xenon headlights. The following table lists the available parts for these BMWs.

[ale]\Vile[VEL
Replacement
Model / Vehicle MY Manufacturer / Vesion LWR* Parts Available
E32 (750iL) 93-94 Hella Light and Control Module
Generation 1 \[o} \[o}
E38 (750iL) 95-98 Bosch Light and Control Module
Generation 2.1 No Yes
E38 (All) 99-01 Bosch Light, Hella Control Module
Generation 3 Yes Yes
E39 (All) 99-02 Hella Generation 3 Yes No
E46 99- Bosch Light and Control Module Yes Yes

06 TechDrive

*Headlight self-leveling
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The light control module (LCM) monitors all exterior lights and warns the
driver whenever any light is not working.

Operation

The inside of a xenon bulb has two elec-
trodes with a small gap between the electrode
ends. The bulb is filled with with xenon gas.
When an electric current jumps the gap
between the electrodes, the current flow and
heat reacts with the xenon gas, producing the
characteristic blue/white light.

A xenon headlight goes through three phases
when first turned on.

1. Phase one is the starting phase.

The circuitry in a BMW sends a high voltage

current (18-25 kV) to the bulb to create the

arc across the electrodes.

2. Phase two is the warm-up. After the arc is
formed, power is regulated to 2.6 amps,
generating a lamp output of 75 watts.
During warm up the xenon gas begins to

During start up, a strong current btri%f]ﬂy i”ﬁ;ﬂinate; The Watrmiﬁp Ehi)se
: o stabilizes the environment in the bu
Jumps the electrodes inside a xenon ensuring continual current flow across

bulb, creating an electrical arc. the two electrodes.
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XENON

3. Phase three is the continual phase. After

the bulb is fully warmed up, the system

automatically switches to a continuous mode

of operation. The supply voltage for the bulb
is reduced and the operation power required
for continual bulb illumination is reduced to

35 watts which is less than that of a

conventional halogen bulb.

Each xenon light is regulated by its own
xenon control module, which controls light
operation as the bulb goes through the three
phases. Coils within the igniter provide the high
voltage necessary for the start-up phase. After
start-up, the igniter coils are no longer charged,
but the igniters themselves remain connected to
complete the headlight circuit.

Xenon bulbs, like all the lights on later model
BMWs, are monitored by the Light Control
Module (LCM). If a light is defective, a warning
notice appears on the dashboard. All other lights
monitored by the LCM are tested both “hot”
(“warm” in some manuals) and “cold.” A “hot”
test is done when any light is turned on. The
LCM does a “cold” test by very quickly and
briefly powering the light circuit. You can think
of the “cold” test as a very rapid “hot” test
done automatically by the LCM at regularly
programmed intervals.

However, because a strong electric current is
needed to turn on a xenon bulb, these bulbs are
only monitored “hot” by the LCM. There is no
“cold” testing of xenon bulbs.

The lighting control module signals a xenon
bulb failure when either no current flow, or a
reduced current flow, is detected going to the
bulb. The nol/low current situation drops current
flow through the xenon control module to 60mA.
When the current is this low, the LCM then
illuminates the warning notice inside the vehicle.
Test procedures for xenon headlights can vary
by BMW make and model. You'll have to consult
a manual or BMW on-line tech info for specifics.
Older systems, prior to 9/98, may require a
special adaptor (P/IN 90 88 6 631 000) for
testing. Since 9/98, you may need adaptor
P/N 90 88 6 631 010.
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Warning: Xenon headlights circuits have high
voltage passing through them. Follow all safety
procedures and observe any warning labels on
the vehicle whenever servicing or troubleshoot-
ing xenon headlights.

Retrofit

To work properly, xenon lights should be
ordered as original equipment on a BMW.
Although retrofit kits are available on the
aftermarket, these kits are not recommended for
use on a BMW, especially more recent models.
All BMWs now come with a light monitoring
system that notifies drivers whenever any
exterior light is not working. Unless the retrofit
kit can be properly wired into the monitoring
system, it is likely that the kit would continually
set off “bulb failure” warnings because the
onboard system would not “know” that the
bulbs were on. You would have to explain to your
customer why the “bulb failure” light would
always be on. And then there is the little matter
of your customer putting up with the steady
warning “gong” sound that comes on when
there is a bulb failure.

On The Level

Because xenon lights are so bright, it is
essential that they be aimed correctly to prevent
annoying and possibly dangerous glare shining
into the eyes of drivers in oncoming cars. Static
adjustment works well as long as the BMW is
relatively level while traveling. However, if the
trunk or rear seat is heavily loaded, the rear of
the car may sag, making the front to rise enough
to cause a glare problem. To prevent this, BMW
uses an automatic headlight leveling system
(LWR) on vehicles equipped with xenon
headlights. Although intended to compensate
for heavy loads, the LWR also adjusts the lights
during hard acceleration or braking. It goes into
action as soon as the headlights are turned on.
It has been standard on all BMWs equipped
with xenon lights since MY 1999. It is not
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Each xenon bulb has an individual control module and igniter, with
the vehicle’'s LCM (LSZ on some models) providing overall control.

offered on any BMW without xenon lights.
Two hall effect sensors, one on the front
suspension and one on the rear, regulate the
operation of the LWR. Whenever the sensor
input indicates that the BMW is not level,
stepper motors, one for each headlight,

pivot the headlight assembly up or down

to keep the lights aimed correctly.

The stepper motors drive a threaded rod that
moves the lower edge of the headlight carrier
plate forward and backward as necessary to
maintain level beams. The upper edge of the
headlight carrier plate is fixed on a pivot.

NORMALLY LOADED VEHICLE

The pivoting movement adjusts the vertical
position of the headlight beam.

After doing any service work on xenon lights,
you should check headlight aim. Setting initial
adjustment for xenon headlights on a BMW is
similar to doing any headlight adjustment, with
one minor additional step. After you have
positioned the vehicle for setting the headlights,
turn the lights on and wait at least 30 seconds.
This gives the LWR time to cycle and set itself.
After the LWR is set, you then make the base
headlight positioning. ]

BMW'’s automatic

leveling system
keeps the
headlights

aimed correctly,

: - evenifthe vehicle
oo isnot level.
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blowouts

If you had X-ray vision, you could see that
the sidewall on a 3 Series run-flat is
different from that of a conventional tire.
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RUN-FLAT

normal
tire design

Run Flat Technology

With its stronger,
reinforced side-

reinforced
sidewall

without
pressure

Three Types

Tire makers use one of three technologies
or designs to address flat tire concerns.

* Self-Sealing. Self-sealing tires have a thin,
flexible liner bonded to the underside of the
tire carcass that automatically seals
punctures. However, the liner may fail,
especially if a rock or nail causes a large
hole in the tread.

¢ Support Ring. Michelin’s PAX tire and
wheel combination has a rubber ring
bonded to the wheel that supports the
weight of the vehicle after losing air
pressure. These tires and wheels are of a
unique size. You cannot mount PAX tires
on any other wheel and PAX wheels will
not accept any other tire.

¢ Self Supporting. The most common
run-flats have a sidewall strong enough
to support the tire and car, for a limited
time, after the loss of air pressure. The
composition of the sidewall provides the
additional strength. These tires also have a
special bead that securely bonds the tire to
the wheel to help prevent the bead from
breaking loose. OE run-flats on BMWSs
are self supporting.

Drivers complained that the early
generation run-flats were too hard,

12 TechDrive

without
pressure

wall, a run-flat
tire can support
a BMW even
when all air
pressure has
been lost.

resulting in a harsher ride and reduce
performance compared to a conventional tire.
These complaints have just about
disappeared with current run-flats. The tires
have a less harsh ride and BMW has tweaked
its suspension, steering, and braking to adapt
to the unique characteristics of run-flats.
A BMW equipped with factory specified
run-flat tires has the superior performance
and handling that BMWs are noted for.
Run-flat tires, especially self supporting
tires, must only be used on a BMW equipped
with an onboard tire monitor system. If a run-
flat is damaged, it can still be driven up to a
specified number of miles (this depends on
the model and load conditions,but can be as
much as 150 miles in certain cases), as long
as vehicle speed is below 50 mph. The driver
probably won’t notice a problem. Even if the
car is stopped, the tire may not look flat.
However, if driven more than the maximum
distance, or at speeds greater than about 50
mph, the tire may fail. Without an onboard tire
monitoring system, drivers may not have any
warning of impending tire failure.

Tradeoffs

Although the convenience benefits are
significant, there are some tradeoffs that



should be considered when evaluating run-flat
tires.

¢ Cost. Run-flats typically are more
expensive than comparable ordinary
pneumatic tires. An “every day”
run-flat can cost as much as a premium
performance tire. And a high-perform-
ance run-flat will be more expensive
than a premium performance
conventional tire.

* Tread life. There were complaints with
early run-flats of rapid tread wear
because the tires had a relatively soft
tread compound to help offset the
stiffness of the sidewalls. Tire
manufacturers say the latest run-flats
don’t have this problem, and in any case
tread wear is rated using the same
standards as are used for other tires.

* Range. The specified range without
air pressure isn’t a problem in any urban
area. The run-flat will get the driver to a
repair shop safely. But as anyone who has
driven a BMW across country knows,
there are long stretches of open road
where you can go several hundred miles

SHRAL WOUND GYERLAY

et From the outside, you
' can’t see any difference
between a run-flat tire
and a conventional

pneumatic tire
(courtesy Michelin).

™
" STEEL BELTSH

BOOY ALIESE)

and only see small towns, which may not

On the mSIde’ arun flatis have a shop that stocks run-flat tires. Of

assembled in a different way, course, being able to go a considerable

using different materials, than Slgtance on arun-flat is §t|l| betlter than
i eing stopped by a flat tire out in

a standard tire (courtesy Goodyear). the middle of nowhere!
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RUN-FLAT

A detailed cutaway look of a run flat tire (courtesy Goodyear).

Run-flats still have the benefit of allowing
the driver to control the vehicle when a
blowout occurs. One cause of blowouts is
driving on an underinflated tire, which causes
excessive flexing and overheating. With the
advent of onboard tire monitoring systems,
drivers are warned when any tire is low on air
pressure, so this cause of failure will probably
become less frequent in the future. Other
types of tire damage that can cause a
blowout, however, such as road hazards, will
continue to be a problem, thus making run-
flats a very worthwhile addition to any vehicle.

Run-flat Service

Can you fix a run-flat tire? Continental and
Pirelli say “no,” which goes along with BMW'’s
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recommendation that damaged run-flats
should be replaced, never repaired. Some tire
manufacturers, such as Bridgestone, Dunlop,
Goodyear, and Michelin, on the other hand,
allow repairs within certain limits and
guidelines based on the size of the damage
and how far the tire has been driven without
air pressure. Even then, there are sometimes
limits on how fast the vehicle may be driven
after a repair is made.

You should always follow BMW’s recom-
mendations in your shop, so your only option
is to replace the tire with the same size and
model run-flat. Never replace a run-flat with a
conventional tire, and never mix run-flats from
different manufacturers.

Fortunately, no special equipment or tech-
niques are needed to demount, mount and
balance run-flats. []
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so he could start his trip
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Will fit parts that usually don't and
knock oll parls thal cause expensive
nomehacks, the story's not new. ZF first
started supplying driveline and chassis
components to BMW in 1937, lToday we
conlinue lo do our part lo ensure Lthe
driving machines from BMW remain
“the Ultimate". Since 1979 ZI" Sales and
Service Norlth America LLC has worked
with BMW North America to provide
technical support, parts, and
remanufactured components to keep
owners enjoying their cars, We'll keep
working with BMW to raise the
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benchmark. You just take care of Lhal
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original BAMW Parts available at vour
local BMW Center.

ZF Sales and Service North America LLC
Car Driveline Technology

777 Hickory il Drive

Vernon Hills, 1L 6006 1-2102

Phone: B00.451,2505
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ORIGINAL BEMW REMANUFAC

REepLACE —We replace more parts than aftermarket brands.
E NGINEERED — Designed to meet original OEM drawings.
M ANUFAECTURED — Made with same OE components as factory parts.
A ssemBLED — Completely assembled from components and not just repaired,

N ew — Fully performs as new unit.

LUALITY, RELIABILITY AND VALUE

The quality, reliability and value of the Original BMW Remanufactured
A/C Compressor wasn't meant to be taken lightly. It is not only an exact replacement
for the original unit, it's also remanufactured and tested to meet the same strict
specifications as the original, so it performs just as well. And like all remanufactured
parts, it's covered by a two-year warranty. In fact, the only detectable difference you'll
find between a Original BMW Remanufactured A/C Compressor and a new one is

the price. Which we're sure you'll find guite refreshing.

IT’s ALL IN THE PROCESS

Remanufacturing Process (Original BMW)

1. Dismantle core 2. Replace key 3. Test all 4. Replace 5. Assemble,
and clean all components 100% other critical components that test
components. with new OE part. components. do not meet specs. and box.

Rebuilt Process (Typical Aftermarket) ‘

1. ldentify damaged 2. Replace damaged 3. Re-assemble,
part or parts. part with non-OE test and box.
part and clean.



TURED A/C COMPRESSORS

Available only through your local BMW Desler



Three Decades of
Oxygen Sensors




\Vlore precise control
than ever before

The introduction of oxygen sensors (also
called air-fuel, O2, or Lambda sensors) in 1976
ushered in sweeping changes in automotive
technology. For the first time, engines could
truly be managed to reduce tailpipe emissions
and improve efficiency and performance by
continually adjusting the air-fuel ratio using
electronic logic.

The newest generation “wide-band” oxygen
sensors allow BMW to achieve optimal power
and fuel economy, while reducing tailpipe
emissions to levels undreamed of 30 years ago.
Today, oxygen sensors are so powerfully
accurate, you'll find them even where they are
not required—in race cars. From the most
sophisticated sports cars to “old school”
NASCAR racers with their decades-old V8
pushrod engines fed by a single 4-barrel carb,
oxygen sensors are used to monitor air/fuel mix-
tures. In fact, many NASCAR engines have not
one, but eight sensors, one for every cylinder!

Oxygen sensors were first introduced by
Bosch in 1976 as part of its then revolutionary
Lambda-Sond fuel injection system. The sensor
measured the amount of oxygen in the exhaust
gas as it left the engine. A change in the level of
oxygen triggered a change in the output voltage
from the sensor to the control module.

Feedback technology to control
emissions started with the use
of oxygen sensors to provide
input to the controller, which
uses sensor inputs to regulate
fuel volume and spark timing.

(courtesy Bosch).
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OXYGEN SENSORS
A

Sensor Voltage

| | | >
095 1.0 1.05 A

Oxygen sensors were initially
called “Lambda sensors” because
the curve of voltage output to
exhaust gas oxygen levels
resembled "Lambda," the 11th
letter of the Greek alphabet

(courtesy Bosch).

When the oxygen level dropped, indicating
the mixture was too rich, sensor output voltage
increased. Conversely, when the oxygen level
increased from a lean mixture, output voltage
dropped. Remember "L=L," for "Lean equals
Low." The controller then adjusted the amount
of fuel entering the engine. The oxygen sensor
and controller worked together, forming the first
“closed loop,” electronic system for regulating
engine operation.

The four generations of
OXygen SensoOrsS (courtesy Bosch).

Since 1976, four generations of oxygen sensors
have been used:
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First and second generation
sensors got the name “thimble”
because their tips resembled
sewing thimbles

(courtesy Bosch).

Generations One and Two were the
“unheated thimble" and “heated thimble”
sensors. They got their name because of the
shape of the ceramic tip, the part that actually
measures oxygen content. The two generations
overlapped. Unheated was used from 1976 to
the mid 1990s. Heated thimble sensors first
appeared in the early 1980s.

Planar sensors were the
first major change in sensor
technology in about 20 years

(courtesy Bosch).



Oxygen sensors don’t work until they reach
an operating temperature of about 6000 F.
Unheated thimbles couldn’t transmit a signal
until they were warmed up by the exhaust gas.
So, during engine start and warm up, when
emissions are typically at their highest, the
unheated sensor was unable to send a signal to
the controller. Heated thimbles were introduced
to help speed sensor warm-up. These sensors
have a built-in heating element that warms the
sensor much faster than heat from the exhaust
can, so the sensor begins sending voltage sig-
nals sooner.

Generation Three sensors are the “heated
planar” type first introduced in the late 1990s.
Instead of the ceramic thimble, these sensors
have a thin, flat ceramic zirconia element, less
than two millimeters thick, projecting into the
exhaust stream. The element consists of elec-
trodes, a conductive layer of ceramic, and a
heater that are laminated into a unified layered
strip. The strip is smaller, lighter, and more
resistant to contamination than the thimble
design. Planar sensors also require less electri-
cal power to reach operating temperature.

Generation Four sensors, the latest style, are
the heated, “wide-band” variety. This adds a
“pumping cell” to the layered ceramic strip used
on a planar sensor.

On the outside, wide-band
sensors look very similar to the
older planar style

(courtesy Bosch).

Heated Wideband Sensor

1. Sensor element (combination of Mernst concantration cell
and oxygen-pump cell), 2. Double protective tube, 3, Seal
ring, 4.Seal packing, 5.5ensor housing, 6.Protective sleeve,
7. Contact halder, 8. Contact clip, S. PTFE sleeve, 10.PTFE
shaped sleeve, 11.Five connecting leads, 12.5eal

On the inside, wide-band
sensors are the most complex,
of all oxygen sensors

(courtesy Bosch).

The voltage signal in the early sensors
jumped back and forth between too rich or too
lean -- there was a switching point at about 450
mV. Wide band sensors don’t jump. Rather,
their voltage signal changes continuously in
direct proportion to the exact amount of oxygen
in the exhaust gas for more precise control.
Wide-band sensors are not only more precise,
but also faster. The sensor reaches operating
temperature within 20 seconds after a cold start.
And they respond to changes in oxygen level in
less than 100 milliseconds, much faster than
any previous sensor.

Wide-band sensors get their name because
they can measure oxygen content over a wide
range of air/fuel ratios — all the way from an
11:1 (Lambda 0.7), which is very rich, to pure air.

Stoichiometric

In a perfect world, emission control would be
easy because there would be only one gas to
deal with. Under ideal conditions, if you combine
exactly 14.7 pounds of air with 1 pound of gaso-
line, and ignite the mixture under optimal condi-
tions, the gasoline would burn completely. The
14.7:1 airlfuel ratio is called the “stoichiometric"
ratio. It is also known as a “Lambda value of 1.”
At stoichiometric, the exhaust gas would contain
only water and carbon dioxide (CO2). Although
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OXYGEN SENSORS

CO2 is one of the major “greenhouse gases”
associated with global warming, emission
control would be relatively simple if CO2 was
all that engineers had to worry about.

But the internal combustion engine never
operates in an ideal world under optimal
conditions. In the real world, even when the
air-fuel ratio is at stoichiometric (Lambda is 1),
there's some level of pollution because not all
the gasoline is ever burned inside the engine.
And even minor changes in Lambda value will
cause major increases in various pollutants, as
the chart shows:

MO

cO

HC

0.75 L0 .23 ;I'v

Any shift from a Lambda of 1,
either too rich or too lean,
sharply increases the volume of
pollutants in the exhaust stream

(courtesy Bosch).

The wide swings in harmful emissions as the
air-fuel mixture ranges from too lean to too rich
are the reason that emission control systems
are so complex. A lean mixture improves fuel
economy up to a point, but is accompanied by a

sharp rise in the level of oxides of nitrogen (NOX)

in the exhaust gas. When the mixture goes too
lean, you get a "lean misfire" and an increase in
unburned hydrocarbon (HC) emissions along
with the high levels of NOX. Lean mixtures also
cause rough idle, hard starting, stalling, and
hesitation, and may damage the catalytic
converter. Lean mixtures also increase the risk
of spark knock (detonation) when the engine

is under load.
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When the air/fuel ratio is less than 14.7:1,
(Lambda less than 1) the mixture is too rich.
NOx levels fall, but HC emissions remain high
and carbon monoxide (CO) levels increase.

By monitoring the level of unburned oxygen in
the exhaust, the oxygen sensor(s) tells the
engine computer when the fuel mixture is lean
(too much oxygen) or rich (too much fuel). By
changing the fuel injectors' pulse width, the
computer adjusts the fuel mixture accordingly,
increasing the fuel injected when the mixture is
lean, reducing it when the mixture is lean.

Sensor Service

Almost always, a faulty oxygen sensor will set
a BMW trouble code, or DTC (Diagnostic
Trouble Code). The specific code and test
procedure will vary by model. Newer BMWs with
wide-band sensors will have a different test
procedure than BMWSs with the earlier thimble
or planar sensor.

Older sensors produce a voltage signal
between 0.1 or 0.9 volts, and it's fairly easy to
tap into the sensor circuit to measure the
voltage and how often the signal jumps across
the .450 V threshold. With a wide-band sensor,
you can't measure output directly with a
voltmeter or oscilloscope because the
wide-band’s signal changes not only in value,
but also direction. The only way to diagnose a
wideband oxygen sensor is with a scan tool
connected to the on-board diagnostics.

Don't forget that any sensor, including a
wide-band unit, can be fooled by an air leak
between the exhaust manifold and head or by
misfires that allow unburned oxygen to pass into
the exhaust. Either condition causes a false lean
condition which, in turn, will cause the computer
to make the engine run rich.

It's rare, but sometimes an oxygen sensor can
be faulty and not send a signal that will cause
the computer to set a code. This typically hap-
pens on pre-OBD Il vehicles that have self diag-
nostics that are not as sensitive. Signs of a faulty
oxygen sensor include:

* Failed emissions test, usually excessive CO
and/or HC.



* Damaged catalytic converter.

* Poor fuel mileage.

* Engine runs rough.

* Sluggish performance.

* Engine “searches,” especially at idle, with
engine speed repeatedly increasing then

decreasing. Also known as "lean roll."

Oxygen sensors can die of old age. The early
thimble and heated thimble sensors had a
service life of 30,000 to 50,000 miles. Planar
and wide-band sensors should go up to
100,000 miles in normal service. However, any
sensor will die a premature death if contaminat-
ed. When you remove any sensor, inspect it for

Rich Condition
Fuel mixture too rich.

Fuel Contamination

Fuel Additives
Using an aftermarket fuel
additive other than BMW Group
Fuel System Cleaner Plus.

possible contamination. The photos below show
some of the more common contamination
problems. Cure the problem, or you will be
swapping out the new sensor very soon.

As always, only use genuine replacement
BMW sensors. The correct BMW oxygen sensor
is the only sensor specifically designed for the
make and model BMW you are working on. No
other sensor can make that claim, especially the
various aftermarket “universal” sensors. The
universal sensor might be less expensive than a
BMW replacement, but the universals get their
name because they are designed to operate on
a number of different vehicles. They are not a
precise match to any one vehicle. Less than the
best is not what your BMW customer expects
when you service his or her vehicle.

External Oil Leak
An external oil leak has
contaminated the sensor
and its wiring.

Coolant Contamination

Burning a poor quality gasoline.
Remind your customer that
BMW recommends using only a
Top Tier Detergent Gasoline
with a minimum octane rating of
91. See www.toptiergas.com for
more information.

Oil Contamination
Oil leaking into the
combustion chamber or
exhaust manifold.

Coolant is leaking through the

head/block seam, or the head

casting itself and getting into
the combustion chamber.

(Photos courtesy Bosch)
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TechBriefs

Current suggestions for
technical problems from
BMW service bulletins.

Tallgate Latch Releases
SIB51 2606
E83 (X3)

Customers may complain of the tailgate latch
releasing unexpectedly and intermittently. The
“door ajar” light will come on either while driving
or when first starting the vehicle. Three causes
for the problem have been identified:

1.The wire harness leading to the tailgate grip
may have become chafed and shorted on the
stamped sheet metal opening in the tailgate
that the harness runs through.
To repair the wiring:

* Remove the tailgate trim panel per Repair

Instruction RA 51 49 008 and trace the wires to
the tailgate grip. Look for signs of damage,
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particularly around the stamped opening in the
tailgate that the harness runs through.

* Perform a standard wire repair and re-insulation
as necessary, depending on the extent of
damage to the wires.

* Place felt tape over any sharp edges on the
sheet metal opening, which may have
influenced the chafed and shorted wires.

2.The tailgate grip may malfunction due to water
contamination (up to 1/2006 production). The
tailgate grip has been revised as of 1/2006 to be
less susceptible to water intrusion and should
be replaced on vehicles produced up to that
date. Replace with the new grip, Part Number
51133403 611.

3.The customer may inadvertently press the
tailgate release button on the key. Inform the
customer that if the tailgate latch releases when
he or she is not in the car, the tailgate release
button may have been activated accidentally.

Coolant Sensor Replacement
SIB17 04 06

All E39 (M5), E46, E52, E5S,
E60Q, E61, E6B3, E64, E6S,
E66, EVO, E83, E85, E86,
E90, E91, E92 models
produced from 06/1998
equipped with a coolant

level switch

The coolant sensor (Part Number 17 13 7 524
812) in these models incorporates a black
plastic tube covering the switch components.
This switch was designed with this plastic tube
to achieve optimal functionality and it must
NOT be removed during assembly.



It's more than a part. It's a promise.

At BMW of North America, we stand behind the quality of Original BMW Parts
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Cold Weather

Lubrication Problems
SIB110803

E39 5 Series, E46 3 Series,
E53 X5, E6O 5 Series, E83
X3, E85 Z4 with M54 Engine

In extremely cold weather, oil leaks, broken valve
covers, and even complete engine failures have
occurred in these models. The cause may be
moisture accumulating in the engine oil separator,
hose to oil dipstick guide tube, or the orifice in the
dipstick guide tube. If the moisture freezes, the
valve may stick in either the open or closed posi-
tion. Stuck closed will cause high crankcase pres-
sures resulting in valve cover leakage or breakage.
Stuck open may cause an oil hydro-lock condition
which could result in engine damage.

For the E39, replace the crankcase vent valve,
crankcase vent hoses and remove and clean the
oil dipstick guide tube orifice.

For the E46, E53, EBO, E83, and E85, replace the
crankcase vent valve, crankcase vent hoses and
dipstick guide tube.

For E39 5 SERIES, Repair/replace all affected
components. Access to the oil separator is best
achieved by removal of the intake manifold.

1.Replace the oil separator and hoses with the
new insulated style.

2.0btain a thin piece of metal measuring
approximately 2.50mm x 0.8mm x 30 cm long
(the metal reinforcement from a wiper blade
works well).

3.Remove the oil dipstick guide tube and clean
the upper crankcase vent tube orifice using the
metal device. Note: The dipstick guide tube
orifice can be restricted by a buildup of oll,
water, and ice. Using a brake cleaner solvent
will aid in the process.

4.The lower end of the dipstick guide tube has a
double wall. The outer orifice needs to be
cleaned using the metal device and brake
cleaner solvent.
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E46, E53, E6O, ES3, AND E85 ONLY:

1. Replace the oil separator and hoses with the
new insulated style.

2. If the vehicle is already equipped with the new
insulated crankcase ventilation valve and hose,
then only replace the dipstick guide tube with
the part number from list by model below.

3. If the vehicle is not equipped with the new
insulated crankcase ventilation valve and hose,
then replace those parts with the updated style
and replace the dipstick guide tube with part
number from list by model below.

PARTS INFORMATION

E39 (5 Series)

Part Number

11617534 237
11157532 629

E46 (3 Series)

11617534237
11437 565 437

11157 532 629
E46 (3 Series)

11617534 237
11437 565 438

11157532629
E53 (X5)

11617 534 237
1143 7 563 831

11157532 628

E60 (5 Series)
11617 533 400

Description

Qil Separator Repair kit
Hose

rear wheel drive only

QOil Separator Repair kit
Dip Stick Guide Tube

Hose

all-wheel drive only

Oil Separator Repair kit
Dip Stick Guide Tube

Hose

Oil Separator Repair kit
Dip Stick Guide Tube

Hose

QOil Separator

Quantity

1
1

1
11437 565 440 Dip Stick Guide Tube 1
1161 7 533 398 Hose 1
1161 7 533399 Hose 1

E83 (X3)
11617533400

Oil Separator Repair kit

1
11437 565 438 Dip Stick Guide Tube 1
11617 533398 Hose 1
11 61 7 533 399 Hose 1

E85 (Z4)
11617533400

QOil Separator

1
11437 565 437 Dip Stick Guide Tube 1
1161 7 533 398 Hose 1
1161 7 533 399 Hose 1



Your Original BMW Parts Source

ALASKA

Anchorage
BMW OF Anchorage
907.646.7500 Fax 907.646.7548

ALABAMA

Huntsville
Century BMW
256.536.3800 Fax 256.533.0670

Irondale
Tom Williams Imports
205.252.9512 Fax 205.323.0092

Mobile
Grady BMW
251.476.0132 Fax 251.479.0992

Montgomery
BMW of Montgomery
334.279.6955 Fax 334.272.0023

Tuscaloosa
Townsend BMW
205.345.9811 Fax 205.345.1701

ARKANSAS

Little Rock
BMW of Little Rock
501.224.3200 Fax 501.907.0904

Rogers
BMW of Northwest Arkansas
479.636.4155 Fax 479.631.7803

ARIZONA

Phoenix
BMW North Scottsdale
480.538.3900 Fax 480.538.3915

Scottsdale
Chapman BMW
480.949.8959 Fax 480.944.0616

Tucson
Don Mackey BMW
520.748.1333 Fax 520.748.0716

CALIFORNIA

Alhambra
New Century BMW
626.570.8444 Fax 626.2821.8642

Bakersfield
BMW of Bakersfield
661.835.8900 Fax 661.835.0486

Berkeley
Weatherford BMW
510.654.8280 Fax 510.841.3022

Beverly Hills
Beverly Hills BMW
310.358.7880 Fax 310.657.4671

Buena Park
Shelly BMW
714.994.8100 Fax 714.994.8104

Calabasas
Bob Smith BMW
818.346.3144 Fax 818.340.9455

Camarillo
Steve Thomas BMW
805.482.8878 Fax 805.484.7867

Chico
Courtesy Motors
530.893.1300 Fax 530.342.7901

Concord
BMW Concord
925.682.3577 Fax 925.671.4067

El Cajon
Cunningham BMW
619.442.8888 Fax 619.440.3876

Encinitas
Harloff BMW
760.753.6301

Escondido
Brecht BMW
760.745.3000 Fax 760.745.2180

Eureka
BMW of Humboldt Bay
707.443.4871 Fax 707 443.7808

Fax 760.944.6749

Fremont
BMW of Fremont
888-346-8032 Fax 510.360.5930

Fresno
Weber BMW
559.447.6700 Fax 559.447.6705

Glendale
Pacific BMW
818.246.5600 Fax 818.246.8261

Irvine
Irvine BM
949.380. 1200 Fax 949.382.8140

Los Angeles
Nick Alexander Imports
323.583.1901 Fax 323.588.9985

Modesto
Valley BMW
209.575.0269 Fax 209.550.2633

Monrovia
Assael BMW
626.358.4269 Fax 626.358.2325

Mountain View
BMW of Mountainview
650.943.1000 Fax 650.943.1038

Newport Beach
Sterling BMW
949.645.5900 Fax 949.515.1638

North HoIIywood
Century West BM
818.432.5800 Fax 818.761.0889

Norwalk
McKenna BMW
562.868.3233 Fax 562.345.7370

Oceanside
Continental Motors
760.722.1868 Fax 760.941.2752

Ontario
Savage BMW
909.390.7888 Fax 909.605.9689

Palm Springs
BMW of Palm Spring
760.324.7071 Fax 760 324.9222

Pleasanton
East Bay BMW
925.463.2555 Fax 925.463.2116

Riverside
BMW of Riverside
909.785.4444 Fax 951.352.5760

Roseville
BMW of Roseville
916.782.9434 Fax 916.969.5418

Sacramento
Niello BMW

916.486.1011 Fax 916.487.4305

San Diego
BMW of San Diego
858.560.5050 Fax 858.560.5919

San Fransisco
BMW of San Francisco
415.626.7600 Fax 415.241.7944

San Luis Obispo
Coast BMW
805.543.4423 Fax 805.543.7669

San Mateo
Peter Pan BMW
650.349.9077 Fax 650.349.0148

San Rafael
Sonnen BMW
415.482.2000 Fax 415.482.2020

Santa Ana
Crevier BMW
714.835.3171 Fax 714.568.1148
Santa Barbara

BMW of Santa Barbara
805.682.2000 Fax 805.563.9158

Santa Clara
Stevens Creek BMW
408.249.9070 Fax 408.296.0675

Santa Maria
BMW of Santa Maria
805.928.7744 Fax 805.449.9126

Santa Monica
Santa Monica BMW
310.829.3535 Fax 310.828.4598

Santa Rosa
Prestige Imports
707.545.6602 Fax 707.523.2600

Seaside
My BMW
831.899.5555 Fax 831.899.0957

Sherman Oaks
Center BMW

818-990-9518 Fax 818-933-6978

Signal Hill
Long Beach BMW
562.427.5494 Fax 562.595.8547

Thousand Oaks
Rusnak BMW
805.496.6500 Fax 805.496.0955

Torrance
South Bay BMW
310.939.7304 Fax 310.793.9387

Valencia
Valencia BMW
661.254.8000 Fax 661.254.8187

Visalia
Surroz BMW
559.732.4700 Fax 559.625.8828

COLORADO

Boulder
Gebhardt Motors, Inc.
303.447.8000 Fax 303.545.5914

Colorado Springs
Phil Winslow BMW
719.473.1373 Fax 719.473.1975

Denver
Murray Motor Imports
303.759.2060 Fax 303.759.2533

Littleton
Ralph Shomp BMW
303.798.3737 Fax 303.798.7954

Loveland
Co's BMW Center
970.292.5751 Fax 970.272.5715

CONNECTICUT

Bridgeport
BMW of Bridgeport
203.334.1672 Fax 203.330.6070

Darien
Continental BMW of Darien
203.656.1804 Fax 203.656.1802

Greenwich
BMW of Greenwich
203.661.1725 Fax 203.869.2707

Hartford
New Country Motor Cars, Inc.
860.522.6134 Fax 860.549.8667

New London
BMW of New London
860.447.3141 Fax 860.447.8159

North Haven
BMW of North Haven
203.239.7272 Fax 203.234.9502

Ridgefield

Ridgefield

BMW

203.438.0471 Fax 203.431.7821

Watertown
BMW of Watertown

DELAWARE

Milford
I. G. Burton & Co., Inc.
302.424.3042 Fax 302.424.6450

Wilmington
Union Park BMW

FLORIDA

Coconut Creek
Vista Motor Company
954.935.1888 Fax 954.935.1880

Daytona Beach
Daytona BMW
386.274.1200 Fax 386.274.4656

Fort Lauderdale
Lauderdale Imports, LTD./ BMW
954.527.3800 Fax 954.527.3841

Fort Myers
BMW of Fort Meyers
239.433.8378 Fax 239.481.0198

Fort Pierce
Coggin Motor Mall
772.466.7000 Fax 772.461.8240

Fort Walton Beach
Quality BMW
850.863.2161 Fax 850.863.1217

Gainesville
All Pro BMW of Gainesville
888.861.4140 Fax 352.237.0256

Jacksonville

Tom Bush Regency Motors
904.725.0911 Fax 904.724.2071
Lakeland

Fields BMW - Lakeland
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863.816.1234 Fax 863.858,8224
Melbourne

The Imported Car Store, Inc.
321.727.3788 Fax 321.725.0559

Miami
Braman BMW
305.571.1220 Fax 305.571.1202

Miami
South Motors BMW
305.256.2200 Fax 305.253.3746

Naples
Germain BMW of Naples
239.643.2220 Fax 239.643.2931

Ocala
All Pro BMW of Ocala
877.343.4732 Fax 352.373.9363

Palm Harbor
Ferman BMW
727.785.3900 Fax 727.787.8727

Pensacola
Sandy Sansing BMW
850.477.1855 Fax 850.479.2216

Saint Petersburg
Bert Smith International
7275271111 Fax 727.522.8512

Sarasota
Southpointe BMW
941.923.2700 Fax 941.923.0429

Tallahassee
Capital Eurocars, Inc.
850.574.3777 Fax850.575.7898

Tampa
Reeves Import Motorcars, Inc.
813-933-2813 Fax 813-915-0310

West Palm Beach
Braman Motorcars
561.684.6666 Fax 561.697.5254

Winter Park
Fields BMW
407.628.2100 Fax 407.628.0309

GEORGIA

Albany
BMW of Albany
229.883.2040 Fax 229.435.1505

Athens
Athens BMW
706.549.5340 Fax 706.546.7928

Atlanta
Global Imports
770.951.2697 Fax 770.933.7850

Columbus
BMW of Columbus
706.576.6700 Fax 706.576.6796

Decatur
Nalley BMW of Decatur
404.292.1400 Fax 404.297.9134

Duluth
United BMW
770.476.8800 Fax 770.622.8272

Evans
Taylor BMW
706.868.6400 Fax 706.868.2125

Macon
BMW of Macon
478.757.7000 Fax 478.757.1801

Savannah
Critz BMW
912.354.7000 Fax 912.353.3360

Union City
BMW of South Atlanta
770.969.0755 Fax 678.479.4685

28 TechDrive

HAWAII

Honolulu
BMW of Honolulu
808.597.1225 Fax 808.592.0290

IDAHO

Boise
Peterson Autoplex
208.378.9000 Fax 208.378.9090

Idaho Falls
BMW of Idaho Falls
208.529.4269 Fax 208.378.9093

ILLINOIS

Barrington
Motor Werks of Barrington, Inc
847.381.8900 Fax 847.381.0115

Bloomington
Dennison BMW
309.663.1331

Chicago
Perillo BMW, Inc.
312.981.0000 Fax 312.981.0076

Crystal Lake
Anderson Motor Co. of Crystal
815.455.4330 Fax 815.455.3428

Elmhurst
Elmhurst BMW
630.833.7945 Fax 630.833.7936

Lake Bluff
Karl Knauz Motors
847.604.5000 Fax 847.604.5035

Fax 309.662.2077

Naperville
Bill Jacobs BMW
630.357.1200 Fax 630.357.9835

Northfield
Fields BMW
847.441.5300 Fax 847.441.1530

O Fallon
Newbold BMW
618.628.7000 Fax 618.628.7300

Orland Park
BMW of Orland Park
708.460.4545 Fax 708.460.8771

Peoria
BMW of Peoria
309.692.4840 Fax 309.692.5143

Rockford
Bachrodt BMW
815.332.4700 Fax 815.332.5838

Savoy
Twin City BMW
217.356.0303 Fax 217.356.7594

Schaumburg
Patrick BMW
847.843.4000 Fax 847.843.4022

Springfield
Isringhausen Imports
217.528.2042 Fax 217.528.8146

Westmont
Laurel BMW of Westmont

INDIANA

Evansville
D-Patrick Motoplex
812.473.6500 Fax 812.471.7767

Fort Wayne
Tomkinson Automotive
260.436.9000 Fax 260.432.6593

Indianapolis
Dreyer & Reinbold, Inc.

317.573.0200 Fax 317.573.0208
Lafayette

Bill Defouw BMW

765.449.2884 Fax 765.449.2880

Schererville
Levin BMW
219.922.2222 Fax 219.922.2232

South Bend
Basney BMW
574.272.8504 Fax 574.271.9104

IOWA

Cedar Rapids
Bob Zimmerman BMW
319.366.4000 Fax 319.364.6972

Davenport
Kimberly BMW of Davenport
563.391.8300 Fax 563.391.0526

Dubuque
BMW of Dubuque
563.583.7345 Fax 563.583.7349

Urbandale
BMW of Des Moines

Merriam
Baron BMW
913.722.5100 Fax 913.722.5192

Overland Park
Baron BMW
913.722.5100 Fax 913.722.5192

Topeka
Sunflower BMW
785.266.8480 Fax 785.266.3602

Wichita
Joe Self BMW

KENTUCKY

Bowling Green
BMW of Bowling Green
270.745.0001 Fax 270.745.9040

Lexington
Don Jacobs BMW
859.276.3546 Fax 859.278.0723

Louisville
Sam Swope BMW
502.499.5080 Fax 502.499.4476

Paducah
Bluegrass BMW
Q

LOUISIANA

Alexandria
Walker BMW
318.445.6421

Baton Rouge
Brian Harris BMW
225.754.1200 Fax 225.751.5351

Kenner
Peake BMW
504.469.6165 Fax 504.464.3028

Lafayette
Moss Motors, Inc.
337.235.9086 Fax 337.235.1130

Monroe
Hixson Autoplex
318.388.3300 Fax 318.361.5851

Fax 318.449.4682

Shreveport
Orr BMW
318.797.0700 Fax 318.797.8308

Westbrook

MARYLAND

Bill Dodge BMW

207.854.3200 Fax 207.854.3210
Annapolis

Tate BMW

410.349.9312 Fax 410.349.2570

Baltimore
Russel BMW
410.744.2000 Fax 410.744.5639

Bel Air
BMW of Bel Air
866.882.1269 Fax 443.640.1234

Marlow Heights
Passport BMW
301.423.2700 Fax 301.423.8936

Owings Mills
Northwest BMW
410.902.8700 Fax 410.363.7749

Rockville
Vob Auto Sales
301.984.8989 Fax 301.984.0798

Silver Spring
Tischer BMW of Silver Spring
301.890.3000 Fax 301.890.9230

Towson

MASSACHUSETTS

Boston
Herb Chambers BMW
617.731.1700 Fax617.731.1555

Hyannis
Trans-Atlantic Motors, Inc.
508.775.4526 Fax 508.771.6113

Natick
Foreign Motors West
800.338.3198 Fax 508.881.7578

Norwood
BMW Gallery
781.762.2691 Fax 781.762.6787

Peabody
BMW of Peabody
978.538.9900 Fax 978.538.9911

Pittsfield
Flynn BMW
413.443.4702 Fax 413.442.4515

Shrewsbury
Wagner BMW of Shrewsbury
508.845.0505 Fax 508.869.3398

MICHIGAN

Ann Arbor
BMW of Ann Arbor
734.663.3309 Fax 734.663.0685

Bloomfield Hills
Erhard BMW of Bloomfield Hills
248.642.6565 Fax 248.642.6517

Farmington Hills
Erhard BMW of Farmington Hills
248.306.6801 Fax 248.699.3003

Grand Blanc
Grand Blanc BMW
810.695.4400 Fax 810.695.8027

Grand Rapids
Sharpe BMW
616.452.5101 Fax 616.452.1101

Kalamazoo
Harold Zeigler BMW
269.375.4500 Fax 269.372.8627

Okemos



BMW of Okemos

517-853-2628 Fax 517-853-2661
Shelby Township

Bavarian Motor Village, Ltd.
248.997.7700 Fax 248.997.7766

Traverse City

Grand Traverse Auto Comiani

Bloomington
Motor Werks BMW
952.888.2700 Fax 952.886.6363

Minnetonka
Sears Imported Autos, Inc.
952.546.5301 Fax 952.546.2899

Rochester

Jackson
Herrin-Gear BMW of Jackson
601.956.9696 Fax 601.991.9831

Meridian

Clayton
Autohaus of Clayton
314.727.8870 Fax 314.727.9345

Columbia
Joe Machens BMW
573.446.2691 Fax 573.446.2692

Creve Coeur
Plaza Motor Company
314.301.1705 Fax 314.301.1730

Manchester
Suntrup West County BMW
636.227.5454 Fax 636.227.5455

Springfield
Reliable BMW
NEBRASKA

Grand Island
BMW of Grand Island
308.382.4662 Fax 3308.382.0421

Lincoln
BMW of Lincoln
402.479.7600 Fax 402.479.7663

Nashua
Tulley BMW
603.888.5050 Fax 603.888..5043

Stratham

NEW JERSEY

Bloomfield
Essex BMW
973.748.8200 Fax 973.748.6375

Edison
Open Road BMW
732.985.4575 Fax 732.985.4347

Eatontown

Circle BMW

732.440.1200 Fax 732.440.1239
Flemington

Flemington BMW

908.782.2441 Fax 908.824.9913

Freehold
King BMW
732.462.0042 Fax 732.577.0518

Lebanon
Hunterdon BMW
908.236.6302 Fax 908.236.2934

Marlton
Desimone BMW, Ltd.
856.983.8400 Fax 856.983.5205

Maywood
Park Avenue BMW
201.843.8112 Fax 201.843.3251

Morristown
Morristown BMW
973.455.0700 Fax 973.455.0273

Mountain Lakes
Denville BMW
973.627.0700 Fax 973.402.7805

Newton
Bell BMW
973.579.2600 Fax 973.579.3062

Pleasantville
Marty Sussman, Inc.
609.641.1900 Fax 609.641.9233

Princeton
Princeton BMW
609.945.1010 Fax 609.452.7103

Ramsey
Prestige BMW
201.327.2525 Fax 201.327.4921

Springfield
JMK Auto Sales
973.379.7744 Fax 973.379.3896

Tenafly
Difeo BMW
201.568.9000 Fax 201.568.5301

Turnersville
BMW of Turnersville
856.629.5500 Fax 856.629.0120

Wayne

Albuquerque
Sandia BMW

505.881.9461 Fax 505.217.0289

Santa Fe

DN AA

NEVADA

Las Vegas
Desert BMW of Las Vegas
702.871.1010 Fax 702.564.5849

Brookland
Life Quality Motor Sales, Inc.
718.272.0555 Fax 718.272.3957

Douglastown
BMW of Bayside
718.229.3636 Fax 718.428.8222

Endicott

Gault Auto Sport
607.748.8244 Fax 607.484.9073

Freeport
Hassel BMW
516.223.6160 Fax 516.223.6224

Glenmont
Capital Cities Imported Cars
518.463.3141 Fax 518.463.3193

Harriman
Orange County BMW
845.446.4714 Fax 845.446.4768

Huntington Station
Habberstad BMW
631.271.7177 Fax631.421.5345

Latham
Keeler Motor Car Company
518.785.4197 Fax 518.785.4190

Mamaroneck
Pace BMW

914.670.0011 Fax 914.670.0066

Mount Kisco
Endurance Motorcars
914.666.5181 Fax 914.666.6973

New York
BMW of Manhatten
212.586.2269 Fax 212.262.8722

North Syracuse
Burdick BMW
315.458.7590 Fax 315.458.7601

Oyster Bay
BMW of Oyster Bay
516.922.0930 Fax 516.922.0959

Port Chester
BMW of Greenwich
800.926.9727 Fax 914.798.6550

Poughkeepsie
BMW of The Hudson Valley
845.462.1030 Fax 845.462.3465

Rochester
Holtz House of Vehicles, Inc.
585.359.7373 Fax 585.359.7383

Southampton
BMW of The Hamptons
631.283.0888 Fax 631.283.0792

Spring Valley
Wide World of Cars, LLC
845.425.2600 Fax 845.425.7387

St. James
Competition BMW of Smithtown
631.265.2208 Fax 631.265.0018

Utica
Carbone BMW
315.797.1520 Fax 315.734.0742

Westbury
Rallye Motors, LLC
516.625.1616 Fax 516.625.0055

Williamsville
Towne BMW
716.505.2100 Fax 716.505.2110

NORTH CAROLINA

Chapel Hill
Performance BMW
919.942.3191 Fax 919.969.2313

Charlotte
Hendrick Motors
704.535.0885 Fax 704.531.3282

Fayetteville
Valley Auto World
910.864.0000 Fax 910.864.7742

Fletcher

Fletcher Motor Company
866.561.4269 Fax 828.681.9948
Greensboro

Crown BMW

336.323.3900 Fax 336.323.3850

Hickory
Hendrick Motors
828.322.5640 Fax 828.431.2404

Kinston
Sale BMW
252.522.3611 Fax 252.522.4441

Raleigh
Leith BMW
919.876.5432 Fax 919.790.1239

Wilmington
Schaeffer BMW
910.392.2700 Fax 910.392.3059

\Winston Salem

OHIO

Akron
Dave Walter Inc.
330.762.0791 Fax 330.762.4758

Cincinnati
Jake Sweeney BMW
513.782.1122 Fax 513.782.1123

Cincinnati
The BMW Store
513.271.8700 Fax 513.271.5264

Columbus
Kelly BMW
614.471.2277 Fax614.475.1988

Dayton
Frank Z Imports
937.890.5323 Fax 937.454.3756

Dayton
Voss Village BMW
937.425.6844 Fax 937.425.6818

Dublin
Midwestern BMW
614.889.2571 Fax 614.889.2877

Mentor
Classic BMW
440.255.6600 Fax 440.255.1796

Middleburg Heights
Ganley BMW
440.845.9333 Fax 440.887.9122

North Canton
Cain BMW
330.494.5588 Fax 330.494.4626

Solon
BMW Cleveland
440.542.0600 Fax 440.542.0100

Toledo
Yark BMW
419.842.7900 Fax 419.843.2986

OKLAHOMA

Edmund
Jackie Cooper Imports, Inc.
405.755.3600 Fax 405.755.9069

Tulsa

OREGON
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Beaverton

Kuni BMW

503.748.5460 Fax 503.748.5417
Bend

Carrera BMW

541.382.1711 Fax 541.389.2144

Eugene
BMW of Eugene
541.342.1763 Fax 541.431.4300

Medford
Medford BMW

541.779.5071 Fax 541.774.8429

Portland
Rasmussen BMW
503.226.0380 Fax 503.273.4278

Salem

PENNSYLVANIA

Allentown
Daniels BMW
877.820.4269 Fax 610.820.2990

Bala Cynwyd
BMW of The Main Line
610.668.2200 Fax 610.667.4786

Devon
Devon Hill Motors
610.687.9350 Fax 610.687.9360

Doylestown
Thompson BMW
215.340.9823 Fax 215.340.9361

Erie
New Motors, Inc.
814.868.4805 Fax 814.868.1996

Fort Washington
West German BMW
215.643.3322 Fax 215.643.8706

Johnstown
Laurel BMW
814.262.7028 Fax 814.266.7199

Lancaster
Faulkner BMW
717.569.4269 Fax 717.569.2736

Larksville
Wyoming Valley Motors
570.288.7411 Fax 570.283.6501

Mc Murray
Bobby Rahal BMW of South Hills
724.941.7000 Fax 724.941.7632

Mechanicsburg
Sun Motor Cars BMW
717.697.2300 Fax 717.697.0836

Monroeville
A &L BMW

412.373.6071 Fax412.856.0114

Montoursville
Fairfield BMW

570.368.8121 Fax 570.368.8644

Pittsburgh
P&W Foreign Car Service, Inc.
412.682.0788 Fax 412.682.3706

Reading
Dick Horrigan BMW
610.777.1500 Fax610.775.9377
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Scranton
Tom Hesser BMW

570.343.1221 Fax 570.343.5209
Sewickley
Sewickley BMW
412.741.9331

State College
Joel Confer BMW
814.237.5713 Fax 814.238.0154

Fax 412.741.7760

West Chester
Otto's BMW
610.399.6800 Fax 610.399.4193

PUERTO RICO

Middletown
Newport Imports, Inc.
401.847.9600 Fax 401.848.5860

SOUTH CAROLINA

Beach Island
Taylor BMW
706.819.5356 Fax 706.650.6756

Bluffton
Hilton Head BMW
843.815.1500 Fax 843.815.1547

Charleston
Rick Hendrick Imports
843.763.8403 Fax 843.763.8489

Columbia
Hancock BMW
803.754.9241 Fax 803.754.7865
Conway

Fowler Motors, Inc.

843.347.4271 Fax 843.347.7762

Florence
Imports of Florence
843.662.8711

Fax 843.669.0064

Chattanooga
BMW of Chattanooga
423.894.5660 Fax 423.894.7675

Cordova
Roadshow BMW
901.365.2584 Fax 901.365.2531

Kingsport
Rick Hill BMW
423.246.7421 Fax 423.224.2133
Knoxville

Grayson BMW

865.693.4555 Fax 865.693.0092

Nashville

BMW of Nashville
615.850.4040 Fax 615.850.4000

Amarillo
Autoplex BMW
806.359.2886 Fax 806.359.2891

Arlington
Moritz BMW
817.436.5750 Fax 817.436.5768

Austin
BMW of Austin
512.343.3500 Fax 512.343.3525

Beaumont
BMW of Beaumont
409.833.7100 Fax 409.833.3544

Bryan
Garlyn Shelton BMW
979.776.7600 Fax979.776.8203

Corpus Christi
Coastal Motorcars, LTD
361.991.5555 Fax 361.991.5791

Dallas
BMW of Dallas
972.247.7233 Fax 972.243.0517

El Paso
BMW of El Paso
915.778.9381

Fort Worth
Autobahn Imports, L
817.336.0885 Fax 81 7.339.8982

Fax 915.779.8952

Harlingen
Cardenas BMW
956.425.2400 Fax 956.421.3596

Houston
Advantage BMW
713.289.1200 Fax 713.289.1207

Houston
BMW of Houston North-Woodlands
281.874.1553 Fax 936.271.3011

Houston
Momentum BMW
713.596.3100 Fax 713.596.3285

Lubbock
Alderson European Motors
806.763.8041 Fax 806.742.8613

Mcallen
Bert Ogdon BMW
956.631.6666 Fax 956.668.7701

Odessa
BMW of Permian Basin
432.580.5911 Fax 432.580.8161

Richardson
Classic BMW
972.918.1100 Fax 972.680.1508

San Antonio

BMW Center

210.732.7121 Fax 210.785.2811
The Woodlands

BMW of Houston The Woodlands

866.498.2154 Fax 936.271.3069

Temple
Garlyn Shelton Imports
254.771.0128 Fax 254.771.3378

Tyler
Mike Pyle BMW
903.561.7049 Fax 903.534.9484

TEXAS UTAH

Wichita Falls
BMW of Wichita Falls
940.322.5451 Fax940.322.4207

Arlington
BMW of Arlington
703.684.8500 Fax 703.549.4210

Charlottesville
BMW of Charlottesville
434.979.7222 Fax 434.984.1139

Fairfax
BMW of Fairfax
703.560.2300 Fax 703.560.8931

Lynchburg
Hammersley BMW
434.385.6226 Fax 434.385.0642

Newport News
Casey BMW
757.591.1300 Fax 757.591.1388

Richmond
Richmond BMW
804.346.0812 Fax 804.747.8578

Roanoke
Valley BMW
540.342.3733 Fax 540.345.9060

Sterling
BMW of Sterling
571.434.1944 Fax 571.434.7722

WASHINGTON

Bellevue
BMW of Bellevue
425.643.4544 Fax 425.643.1027

Seattle
BMW Seattle
206.328.8787 Fax 206.777.1354

Spokane
Camp BMW
509.458.3288 Fax 509.755.0251

Tacoma
BMW Northwest
253.922.8700 Fax 253.922.0180
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Appleton
Enterprise BMW
920.749.2020 Fax 920.749.2030

Glendale
Concours Inc.
414.290.4250 Fax 414.290.4242

Madison
Zimbrick BMW
608-443-3900 Fax 608-442-1804

West Allis



is the new breed of electronic
tools. Th+r-1r5,.r put the | technology to work for you.
These integrated pmducts area | extremely easy to use. Once you
get started, you'll see that the SmartTOOLS family is the smart
way to increase productivity and strengthen your bottom line.

For more information, please contact the BASF Call Center at
1-800-825-3000 or visit us online at www.basfrefinish.com.
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Original Thought #12:
You can'’t repair your reputation.

When you repair a BMW, use the parts that are identical to those
used in Series production — and just as reliable. Choose Original
BMW Parts. Because you only get one chance at a first repair.

Original BWM Parts

Original BMW Parts
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