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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
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FEATURE ARTICLE

Riding the CAN Bus

Faster, lighter, more reliable, and cheaper




Yes, there is a lot of wire in a car,
but did you ever wonder just how
much wire?

Well, based on various estimates, the
typical mid-size car can have up to three
miles of wiring. Now, three miles of any-
thing weighs a lot and takes up a lot of
space. And installing all the wiring in a car
also takes a lot of time and money. With the
apparently unending growth in the use of
electronic components in modern vehi-
cles, even more wiring will be necessary in
the future.

Anything that reduces the amount of
wiring in a vehicle saves space, weight, and
money. That's why BMW and other car-
makers are jumping on the "CAN" Bus.
CAN stands for “Computer Area Network”
and “bus” is an electronics term for a sys-
tem that links multiple points or devices
together with a common connection.

CAN bus technology was developed in
the late 1980s by Intel™ and Robert Bosch.
The companies realized that unless there
was a way to reduce the amount of wiring
needed in a modern vehicle, the automo-
tive industry was on the verge of an unman-
ageable wiring problem.

On a BMW, the ECU (Engine Control
Unit) requires inputs for engine speed, air
temperature, coolant temperature, throttle
position, road speed, etc. to properly man-
age spark timing and fuel flow for optimal
power and fuel economy while also mini-
mizing emissions. In the pre-CAN bus
days, each sensor had to be connected to
the ECU with a separate wire, and the sig-
nals from each sensor differed by duty
cycle, frequency, range, etc. So, the result-
ing connection to the computer was a thick
wiring harness that had to fit in the limited
space available inside the car.

With a CAN bus, that thick harness is
gone, replaced by just two copper wires
twisted together. One wire is the called the
“CAN-high,” the other is “CAN-low.” Each
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Before CAN bus, every component
was wired to every other component

individually (above). With CAN bus,
one set of wires connects everything.

wire transmits an opposing signal through
the system at the same time. The opposing
signals virtually eliminate the effects of out-
side electrical interference on signals sent
over the CAN bus.

Both wires are attached to every compo-
nent in the system. “Node” is the generic
name for any device on a CAN bus. In auto-
motive use, the nodes are usually “trans-
mitters” and “receivers.” The transmitter
nodes are the various sensors and other
devices that provide input data to the com-
puter system. The receiver nodes are the
actuators that receive and respond to data.




CAN BUS
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BMW CAN bus technology connects multiple components with just two twisted wires.

BMW first used a CAN bus on the 1993
740i/iL as a data link between the DME
(Digital Motor Electronics module) and the
EGS (electronic transmission control), and
started using it for scan tool communica-
tions on the E70 and R56. Since then, BMW
has expanded its use of the technology
across its entire vehicle lineup. The early
BMW CAN bus installations used shielded
cable, but since MY 2000, the system uses
two copper wires twisted together.

On current BMWs, the CAN bus typically
links the:

* Engine controller (DME)

* Electronic transmission controller (EGS)
* Dynamic stability controller (DSC)

¢ Instrument Cluster (KOMBI)

e Lateral acceleration sensor

BMW also uses K-bus and MOST-bus
technology on its later models. The K-bus
or Body Bus is a “low speed” circuit used to
connect components inside the vehicle.
The MOST-bus is an extremely fast fiber
optics circuit used to transmit visual or
audio signals.

Benefits

BMW is certainly not alone in riding the
CAN bus. The technology has become the
virtual standard for under-hood and under-
car communication among electronic
devices on almost every new vehicle from
every manufacturer in the world. CAN bus
technology is also being used in many non-
automotive applications, wherever sophis-
ticated electronic components must com-
municate with each other in a system.
According to various electronic industry
estimates, hundreds of millions of devices
or systems using a CAN bus are manufac-
tured every year.

It is easy to see why BMW has moved
quickly to adopt the system, because CAN
bus technology:

* Replaces multiple bundles of thick wiring
harnesses with just two twisted wires,
saving weight, space, and installation
cost.

* Not only reduces the wiring needed, but
also reduces the number of components
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BMW uses a different bus, the K-bus or Body bus, for low speed data transmission

inside the vehicle.

in the system because messages from
any component are shared throughout
the system. For example, the ambient air
temperature sensor can send data to
both the ECU and the climate control
system, instead of requiring two temper-
ature sensors, one for the ECU and one
for the climate control.

Is energy efficient. The bus operates on
2.5 volts and goes into “sleep mode”
when no messages are being transmit-
ted. The system immediately “wakes up”
when a message is sent.

With fewer wires and components, is
more reliable in the harsh under-hood
and under-car environments.

Is extremely accurate. The system
has virtually no transmission failures
or errors.

Makes troubleshooting easier. The
system can identify any node that is not
performing properly and transmit a
failure code for that component.

* |s easier to modify, adapt, or expand to
meet different vehicle requirements.

Different from multiplexing

The CAN bus concept is similar to “multi-
plexing” with one significant difference. In a
multiplex system, each transmitter and
receiver has a unique address. Each mes-
sage is sent directly from one unit to anoth-
er unit. The message bypasses all other
components on the system.

With a CAN bus, all nodes can send and
receive data equally. In theory, any given
node could communicate with all of the
other nodes at any time. However, the pro-
gramming controlling the CAN bus labels
each message sent out with a unique
identifier code. As the message is
received, each component on the system
“opens” or “reads” the message and
immediately looks for the identifier code.
A component will process only the mes-
sages that have the correct ID code for the
component. All other messages are
ignored. The use of identifier codes,




instead of unique address, is one reason
why CAN bus systems can be easily mod-
ified and expanded.

The identifier code also gives the mes-
sage its priority. When a component
receives two messages at the same time,
the node will process the higher priority
message first, ignoring the lower priority
message. Within the CAN bus system, no
messages are ever lost. The lower priority
message is stored and retransmitted later,
after the high priority message has been
processed. In addition to priority, the iden-
tifier code also tells the CAN bus how fast
to send the message. For example, the sig-
nal to activate the antilock brake system
(ABS) would be sent at the fastest possible
speed through the system, while an adjust-
ment to the climate control system would
be sent a at slower speed.
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8 Bits = One Byte

A digital signal is either O (off) or 1
(on). Each signal is a bit, and eight bits

make a byte.

Of course, to a CAN bus, later and slower
are measured in milliseconds. To humans,
high and low priority messages are
processed at the same time and there is no
such thing as slower, but within the CAN
bus, there is a later and slower. In a BMW
CAN bus, data is transmitted at speeds up
to 500K (500,000) bits per second (bps),
which is an extremely fast rate for a “hard
wire” system. “Bit” is the electronics term
or abbreviation for “binary digit” which is
eithera 0 ora 1. Eight bits make up a “byte”

Morse code is a “human” version of
the electronic bit. In between sending

a dot or dash (switch on) there is no
signal (switch off).

and a series of “bytes” forms the digital
message or signal that is transmitted along
the CAN bus.

Troubleshooting

BMW uses a “Tree” or “Linear” arrange-
ment for its CAN bus applications. Two
other setups, the Ring and the Star, are
used with the K-Bus and MOST-bus
applications. In a Tree arrangement, the
twisted wires are the “trunk” and each
component on the circuit is a branch. The
ability to easily add or delete components
gives the CAN bus its flexibility for differ-
ent applications.

| Mawber

The K-bus normally uses a “ring”
structure.



The “tree” or “linear” structure is
used for all of BMW’s CAN bus instal-

lations.

The CAN bus is normally a very reliable

system, but problems can occur. If there is
a CAN bus communications fault that uses
the term “Timeout,” this refers to a compo-
nent that cannot communicate with other
units on the system. Each component will
attempt to communicate several times.
If there is no success after multiple
attempts, the system will store a “Timeout”
or “CAN bus” failure code. The system will
self-diagnose to determine if the problem is
within the bus or one of the units that can-
not receive its messages.

Wiring failure

Before testing the CAN bus, check to
make sure that there is normal battery volt-
age present and that the charging system
is operating.

Failure of the CAN bus wiring can be
caused by a break in the wire, shorts to bat-
tery voltage or ground, the two wires
becoming shorted to each other, or a bad
connection with one of the units on the
system.

Test for voltage drop and continuity
among the components. The CAN bus
should show an average of 2.5V on both the

CAN-high and CAN-low wires. Howeuver,
the presence of 2.5 volts does not eliminate
the possibility of a fault in the bus, it only
indicates that there is adequate voltage for
proper operation.

CAN bus wiring is tested like any other
automotive wiring. Check the twisted wires
first. Then test for continuity between the
connections of the different components,
with all components disconnected from a
power source.

Resistor failure

Terminal resistors are used in the CAN
bus circuit to establish the correct imped-
ance to ensure fault-free communication.
A 120 Ohm resistor is installed in two con-
trol units of the CAN between CAN-H and
CAN-L. Because the CAN is a parallel cir-
cuit, the effective resistance of the com-
plete circuit is 60 Ohms. On some vehi-
cles there is a jumper wire that connects
the two parallel branches together, others
have an internal connection at the instru-
ment cluster.

Mastar

The ultra-high speed MOST-bus uses

a “star” structure.
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BMW Test system Oscilloscope display
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The top trace shows the 2.5V base
line for the CAN-low wire. The volt-
age is “pulled down” during data
transmission. The lower trace shows
the 2.5B base for the CAN-high. lts
voltage is “pulled up” during data
transmission.

The resistance is measured by connect-
ing the appropriate adapter to any of the
modules on the CAN and measuring the
resistance between CAN-Low and CAN-
High. The resistance should be 60 Ohms.
The CAN bus is very stable and can con-
tinue to communicate if the resistance on
the CAN bus is not completely correct;
however, sporadic communication faults
will occur.

The terminal resistors are located in the
ASC/DSC control unit and either the instru-
ment cluster or in the DME. Early 750iL
vehicles that used the star connector have
a separate external resistor, which con-
nects CAN-H and CAN-L together.

Modules that do not have the terminal
resistor can be checked by disconnecting
the module and checking the resistance
directly between the pins for CAN-H and
CAN-L. The value at these control units
should be between 10 kOhms and 50
kOhms

I'__\I @cmur @@m

Both CAN-high and CAN-low should
average about 2.5V in normal opera-
tion.

Control unit failure

Each component attached to the CAN
bus has its own communications module
that allows it to communicate with other
nodes on the bus. Failure of a control unit’s
communication module normally triggers a
fault code in the other units on the bus.

In rare cases, failure of one unit can take
down the entire bus. When that happens,
every unit will store a fault code. To isolate
the defective unit, disconnect units one at a
time while monitoring CAN bus readings
with an oscilloscope or voltmeter. When the
defective unit is disconnected, the faults
will only point to communication with that
unit and none of the other units.

Interference

Interference is rare, but can happen.
Unfortunately, interference problems often
resemble shorts or communications fail-
ures. The primary causes of interference
are a defective alternator or improperly
installed aftermarket components. Check
the CAN bus operation. If no problems are
found with the system, verify that generator
operation is normal. Then check for after-
market devices that have been added to the
car. Disconnect each device to see if the

interference problem disappears. —
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FEATURE ARTICLE

In The Tank

Just a fuel pump?
Give them the respect they deserve




Fuel pumps are the “Rodney
Dangerfield” of the automotive
world -- they get no respect. Unseen,
unheard, and overlooked in terms of
any scheduled maintenance, it
seems the only time a customer or
technician ever thinks about a fuel
pump is when there's a problem.

Some technicians even consider a fuel
pump to be a draft horse that just happens
to share a stable with more exotic thor-
oughbreds like the injectors, ECU (Engine
Control Unit), and the various sensors that
provide input to regulate fuel flow. But let’s
give fuel pumps some respect. Granted,
fuel pump technology is not as sophisticat-
ed as that of some other components, but
without the pump, nothing else works. As
an experienced technician you have no
doubt witnessed the gamut of fuel system
component problems, and you know when
a fuel pump can’t deliver, it's game over,
time to call the tow truck.

Despite their somewhat lower stature in
terms of sophisticated technology, fuel
pump performance is impressive. Pumps
are expected to immediately provide rated
pressure the instant the ignition is turned
on and to maintain that pressure as long as
the engine is running. The design goal for
most high quality pumps, like the ones
used by BMW, is a service life of 10,000
hours or about 400,000 miles! That’s
longer than just about any other
electric/electronic component on the car. If
you have to replace a fuel pump, remember
that only a BMW pump, from a BMW deal-
er, is a sure thing to match the quality of the
original unit. Aftermarket pumps may not
be as good as BMW Original Parts and may
cause installation and noise issues.

Another advantage of using only a gen-
uine BMW replacement pump is that the
new pump will exactly match the perform-
ance required for your customer’s car. To

It was all so simple in the days of car-
buretors and mechanical pumps. Just
a few psi would keep the bowl full, and
diagnosis was a no-brainer.

cut costs, many aftermarket pump manu-
facturers are following the path that the
industry refers to as “parts consolidation.”
Companies are reducing the total number
of parts they make and distribute by offer-
ing a unit for multiple applications across
several vehicle brands and models. This
“one size fits all” or “one size fits many”
approach may help to improve the parts
maker’s bottom line. But this approach can
result in a pump that you can’t be certain is
an exact match to BMW’s original perform-
ance requirements. A pump that is off just a
little on pressure and/or volume from BMW
specs can cause all kinds of drivability and
emission control problems.

Three Tips

It is a tribute to BMW'’s quality standards
that its fuel pumps, unless they have seen a
lot of years and a lot of miles, seldom fail
because of component wear or breakage.
Pump failure is almost always caused by
external problems. To maximize pump life,
recommend that your customers follow
three rules:

* Always buy reputable brand-name
gasoline, preferably at a station(s) doing



Quality electric fuel pumps, such as
this genuine BMW replacement
specimen, are designed to last just
about forever, but all technicians
know they wear out sooner or later.

a fairly good volume of business.
Contamination is a major cause of fuel
system problems, including pump fail-
ure. Buying quality gasoline from a busy
station reduces the risk of contamina-
tion. It is no guarantee against contami-
nation, but it is the best your customers
can do short of carrying a miniature lab-
oratory in the trunk to test for contamina-
tion before each refueling.

Buy gasoline often. A BMW fuel pump
is lubricated and cooled by the gasoline
in the tank. When the fuel level is close
to empty, the pump can overheat. If a
driver runs the tank close to empty too
often, the overheating can cause pump
failure. Tell your customers they should
refuel when the tank is at or close to a
quarter tank.

* Only buy gasoline. BMWs are not
designed to run on ethanol (E85),
methanol, or any other fuel that contains
over 10% alcohol by volume.

Retum/Retumless

For years, BMW has used a one-piece
“saddle” fuel tank that straddles the drive
shaft. The fuel pump is inside the right
(passenger) section of the tank. All fuel
delivery is done from the right side. The
gasoline from the left half is drawn into the
right side via a siphon tube that flows to the
fuel pump.

Like all fuel-injected vehicles, BMW
pumps are designed to provide more fuel,
at higher pressure, than the injectors can
handle. This assures that the injectors
always have an adequate supply of fuel with
plenty of pressure to deliver and properly
atomize fuel to the engine. The excess
capacity also permits the pump to continue
providing an adequate volume at the
required pressure even as pump capacity
slowly deteriorates due to normal wear and
tear over time.

The fuel pressure regulator valve controls
the pressure delivered to the injectors. The
pressure is regulated by returning excess
or, to use BMW’s term, “displaced,” gaso-
line to the tank.

On early fuel injected BMWs, the pres-
sure regulator and return line were part of
the fuel rail. In recent years, BMW has con-
verted to a “returnless” system to reduce
the number of fuel lines and also to reduce
potential gas vapor emissions. On a return-
less system, the pressure regulator and fuel
filter are incorporated in a single unit in the
tank. The pressure regulator limits system
pressure to the specified level. When the
pressure exceeds system requirements,
the regulator opens a discharge hole.
“Displaced” fuel flows through the dis-
charge hole and returns to the right hand
side of the tank. Just like with a return line
system, the movement of displaced fuel
drives the siphon feed in the right side of



the tank to deliver fuel to the pump in the
left hand side.

Operations and Testing

Normal fuel pump operation in a BMW is
fairly simple. As soon as the ignition is
turned on, the ECU grounds the pump feed
to complete the circuit and the pump pres-
surizes the system. The residual pressure
in the fuel line provides the gasoline to start
the engine and then fuel flow from the
pump takes over.

If the key is on, but the engine isn’t turn-
ing over, the ECU opens the pump ground
to turn off the pump. The ECU relies on the
signal from the Crankshaft Position Sensor
to determine if the engine is spinning.

Weak fuel delivery, which may or may not
be the fault of the pump, will cause a lean
condition, hard starting (both hot and cold),
poor idle, hesitation or stumble under
acceleration. The vehicle may even stall on
the road, only to restart and run normally for
a while after it has cooled down. Any lean
condition can trigger diagnostic codes
because of high HC levels and misfire.

Obviously, if the pump has failed, there
will be no pressure at all in the system.
However, in a no-pressure situation, if you
can’t hear the pump running when the igni-
tion is on and the engine is turning over,
your first thought should not be bad pump!
Instead, think “no electricity.” Check volt-
age to the pump. If voltage is low, look for a
corrosion or loose connection problem. If
there is no voltage, check the fuse and
relay. If a fuse is blown, don’t just replace it.
A blown fuse is a symptom, not a problem.
Find out what caused the excessive current
draw that blew the fuse.

A low pressure output with higher than
normal amperage draw can mean a badly
worn pump that is about to die. It can also
mean a pump that is working too hard and
not getting enough fuel pushed through
because of dirt or other contaminants clog-
ging the fuel system. The contamination
can be at the inlet screen to the pump, in

A good fuel pressure gauge is
absolutely essential to any auto serv-
ice operation. Many misdiagnoses
have been caused by inaccurate
gauges.

the fuel lines, a badly clogged fuel filter, or
any combination of the three.

Because contamination can cause higher
than normal current draw, and more current
accelerates wear on the pump motor, a
pump that has been forced to deal with
contamination for a prolonged period
should be carefully tested. It may be a can-
didate for replacement due to excessive
wear.

Some techs think that if the fuel pump
relay feels hot, the pump must be bad
because it is drawing too much current.
Wrong. A hot relay almost always means a
bad relay or corrosion somewhere in the
circuit that is causing excessive resistance.
It is rare for a failing pump to draw enough
amperage to heat up a relay.

Interpreting PSI

BMW has specific procedures for
Continued on page 18



ORIGINAL BEMW REMANUFAC

REepLACE —We replace more parts than aftermarket brands.
E NGINEERED — Designed to meet original OEM drawings.
M ANUFACTURED — 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.

LJUALITY, 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
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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. Identify damaged 2. Replace damaged 3. Re-assemble,
part or parts. part with non-OE test and box.
part and clean.
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Continued from page 15

interpreting fuel system pressure readings
for each model, but the following steps are
representative of the general technique.

* If your customer has drivability
complaints, or the engine lacks power:

Run the engine at idle speed and meas-
ure fuel pressure. If the pressure reading is
0.2 bar (three psi) below normal, the pres-
sure lines or fuel filter are clogged, or the
pump voltage is low.

If the reading is 0.2 bar (three psi) above
normal, turn off the engine and observe the
pressure gauge. If the reading drops to nor-
mal, there is an obstruction in the fuel
return or there is a kink in a fuel line. If the
pressure remains high, the pressure regu-
lator is probably faulty. A much less likely
cause is a completely blocked return line.

* |f your customer complains of
hard starting:

Run engine briefly at idle speed and then
turn it off. Record the pressure reading when
the engine is shut off and then check the
reading 20 to 30 minutes later. If the pres-
sure dropped by more than 0.5 bar (7.25
psi), restart the engine and allow the pres-
sure to stabilize. Shut off the engine while
also clamping off the supply just ahead of
your pressure gauge. Note that reading,
then recheck 20 to 30 minutes later.

If the reading dropped by less than 0.5
bar, the problem is a fault in the fuel delivery
lines, including the in tank lines; or a defec-
tive non-return valve in the fuel filter.

If the reading dropped by 0.5 bar or more
again, the pressure regulator is faulty.

Test tips

There are a number of tips for fuel system
pressure testing that come in handy:

* Make sure you take accurate readings.
A deviation of just 0.2 bar or three psi
from spec can cause problems.

* Readings should react quickly, almost
violently, between “dead head” (return
line clamped) and running pressures.

A slow rise means problems with the
pump or clogging.

* After you've bled the air from the hose to
your gauge, you should see rapid, almost
violent changes when the ignition key is
turned on. Again, a slow increase means
problems.

* Having adequate pressure doesn’t mean
you also have good flow. Check system
output to make sure the pump can deliv-
er not only pressure, but also volume.

* Don’t be surprised if in some cases the
pressure reads normal, but as soon as
you open the system for testing the test
flow bleeds off enough pressure to kill
the engine.

* System leak down can cause hard start-
ing and other problems. If psi won't hold,
pinch off the supply line. No change?
Then the check ball in the pump isn't the
culprit. In cases where leakdown disap-
pears when the return line is pinched,
the problem is a perforated diaphragm in
the pressure regulator, or possibly a
leaking injector.

Parting shots

These tips will help ensure a successful
fuel pump installation:

¢ |f you find any contamination in the pump
and or filter, check the tank for junk also.
Installing a new pump in a dirty tank is a
sure recipe for a comeback that you will
pay for.

* Never reuse any seals, O-rings, screens,
etc. when installing a new pump. A new
pump deserves all new accessories.

* Never “test” a pump by running it dry on
your bench. Without gasoline to provid-
ing cooling and lubrication, you can
quickly ruin a pump. Always start a pump
after installing it and filling the tank.

* Check the fuel lines whenever you
replace a pump. Replace any lines that
show signs of wear or physical damage.
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Monitoring Tire PSI

From Tragedy, technology for greater security




As the last century came to a close,
the National Highway Traffic
Safety Administration (NHTSA)
became aware of a serious problem
involving SUVs and rollover crashes.

A review of police records spanning sev-
eral years showed that there were hun-
dreds of rollovers that resulted in some 200
fatalities and injuring hundreds more.

The crashes were linked to tire failure
caused by driving on under-inflated tires.
Heat buildup and other stresses from
under-inflation caused the tread to sud-
denly separate from the tire. Although a
skilled driver who knew how to handle a
blow-out probably could control the vehicle
and bring it to a safe stop, many drivers lost
control and rolled the vehicle.

The SUV rollover problem alerted much of
the nation to a fact that automotive service
professionals already knew: Most drivers
don’t check tire pressure often enough and
many cars are running on one or more
improperly inflated tires. A 2001 NHTSA
“Tire Pressure Special Study” showed 27
percent or more of all vehicles on the road
have underinflated tires.

Out of the morass of media coverage,
lawsuits, and government hearings, came
major changes in federal tire safety stan-
dards. One of the biggest changes mandat-
ed by Congress and NHTSA was that all
cars, SUVs, and light trucks under 10,000
Ib. gross vehicle weight must be equipped
with automatic monitoring systems that
warn drivers when their tire pressures were
too low. If drivers won'’t spend five minutes
every two weeks to check tire pressure,
then the tires would notify the driver when
they needed more air.

Two Technologies

As of this writing, only the "direct" type of
tire pressure monitoring system (as
opposed to "indirect" -- we'll explain) is

Be very careful of the sensor/trans-
miters whenever you mount and
demount tires.

accurate enough to comply with federal
regulations. That is, it must turn on a warn-
ing light whenever any tire is 25 percent or
more below the recommended cold tire
pressure rating. Development work contin-
ues on the indirect type with hopes that it
may eventually meet the standard, but so
far it's only able to tell you that one tire has
gone flat.




FTM or the indirect system piggy-
backs on the vehicle’s ABS to moni-

tor relative tire pressure.

The indirect system piggybacks on the
technology of the vehicle’s anti-lock brake
system (ABS). The same speed sensors
monitor tire speed while the vehicle is
moving. A tire that's going flat will have a
smaller circumference than a fully inflated
tire, so it must turn faster to keep up.
When the wheel speed sensors detect a
significant enough difference in the rota-
tional speed of one tire compared to the
others, a warning light is turned on. The
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BMW’s direct or TPM system moni-

tors each wheel individually.

only advantage of an indirect system is
that it is fairly inexpensive. The speed sen-
sors and related hardware are already in
place for the ABS. All that is needed is
additional programming to track rotation
as the vehicle moves down the road and
signal a warning when a flat is detected.

A direct system has pressure sensors
and transmitters mounted inside each
wheel. The sensor/transmitter is made in
one piece with a special threaded metal tire
valve stem, which acts as the antenna. The
stem is fastened in the hole in the wheel by
means of a gland nut, and the sensor
resides inside the tire.

Actual tire pressure is monitored contin-
uously. Whenever the pressure in any tire
falls below a preprogrammed level, the
system activates a warning. Unlike the
indirect system that only notifies a driver of
a flat, the direct system can tell the driver
which tire is low. The direct system can
warn a driver not only if there is a sudden
loss of pressure, but also if there is a slow
leak in any tire that causes a gradual reduc-
tion in pressure.

A direct pressure system is essentially
independent of all other chassis electronics
on a vehicle. The individual sensors and
transmitters inside each wheel generate a
signal that is picked up by dedicated
receivers. The signals are coded to identify
the transmitter in each wheel. So, the ben-
efits of a direct reading system are offset by
its significantly higher costs.

BMW indirect

BMW has used both indirect and direct
pressure monitoring systems in its vehi-
cles. The indirect system is generally
called FTM (for Flat Tire Warning). As we
said, the indirect system uses ABS sensors
to monitor the rotation speed of the wheels.
It compares the rotation speed of the
wheels on the diagonal (left front and right
rear, to right front and left rear) and calcu-
lates an average vehicle wheel rotation
speed. This value is stored in the control
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FTM readings are displayed on the
dash and the system can be serviced

with a scan tool or a dedicated BMW
diagnostic unit.

module. The earliest FTM systems on the
E39 M5 and the E52 Z8 had an individual
control module. Since MY 2001 FTM does
not have a separate controller. Tire pres-
sure monitoring is now another function
incorporated into the DSC (Directional
Stability Control) module that also regu-
lates ABS, traction control, and stability. If
the vehicle has a dedicated FTM control
module, in most cases you will find it
behind the glove box in the control module
carrier, although it may be elsewhere (refer
to the proper service information for the
model at hand). In addition to receiving the
four wheel speed signals, the module
receives power (KL 15), ground (KL 31) and
a ground signal input from the set/push
button switch in the console. The control
module is connected to the K-Bus for:

¢ QOutput display in the check control matrix
or Warning Light

¢ Diagnostic communication through the
instrument cluster with the DISplus tester
or GT-1.

With indirect monitoring, three different
messages can be displayed on the dash:

¢ TIRE PRESSURE FAILURE will display
when the system senses a 30 percent

under-inflation condition. A warning
alarm will also sound. The display and
alarm remain active until the ignition is
turned off.

e TIRE MONITORING INACTIVE is dis-
played if there is a system fault, or, in the
first M3 models, when the driver has
manually turned the system off.

e TIRE PRESSURE SET is displayed
during initialization. You must initialize
the system whenever you change tire
pressure during servicing, when new
tires are installed, or when the control
module or speed sensors are replaced..

After completing the service work, start
the engine and press the dashboard button
for at least four seconds. When you see
“TIRE PRESSURE SET” (for E85, the Yellow
Indicator light will come on), the tire pressure
monitoring system has been initialized.
When the vehicle is driven, the system will
automatically store rotating wheel speed val-
ues based on different road speeds.

On the E85 system, a red light indicates
loss of tire pressure. If the yellow light
comes on after initialization, it indicates a
failure of the system. After a short drive (no
more than three minutes), from a vehicle
speed greater than 10 mph, the system
learns the new wheel speed sensor refer-
ence values and the RPA indicator light
(yellow) goes out. When a flat is detected,
the RPA indicator light will be red or flash-
ing yellow, depending upon the model.

The indirect system has additional limita-
tions in addition to not actually monitoring
individual tire pressures directly. It may not
work, or could trigger a false signal:

* When the system has not completed
initialization for a certain speed range.

* During rapid acceleration, severe
braking, or high cornering.

¢ At very slow speeds, generally under
seven mph.

¢ If there is a high slip differential among
individual wheels.



Because the indirect system has no
direct connection to the wheels and tires,
there are no special service considerations
when mounting, dismounting, balancing, or
aligning the wheels or tires.

Direct monitoring

TPM is BMW'’s direct pressure monitor-
ing system. The system monitors pressure
when the vehicle is moving. If the vehicle
has a full-size spare tire, it is equipped with
a transmitter, but its pressure can only be
monitored when it is mounted. Temporary
Spares do not have a wheel sensor. If a
temporary spare is mounted at any wheel
position, the TPM switches to "Inactive"
after several minutes. The electronic trans-
mitter module inside each tire measures
the tire pressure and temperature at regular
intervals and transmits the information by
radio frequency to the TPM control unit.

The transmitters are inside the tire, inte-
gral with the tire valve, forming an assem-
bly. In most BMWs, you'll find the controller
behind the glove box on the controller car-
rier, although it could be elsewhere
depending on the model. The individual
reception antennas are located behind the
splash shield of each wheel house. Each
transmitter includes a pressure sensor plus
a 3.6V lithium battery with an expected
service life of five to seven years. Each
transmitter has a unique identification
code. When the system is initialized, the
TPM controller assigns a position (left
front, right front, etc.) to each ID code.
Signals from the transmitter are sent to the
digital wheel house antenna each time the
tire valve passes it.

Like the indirect system, TPM must be
initialized whenever you add or remove air
from a tire, the tires are rotated, or the tires
are changed. Initialization is done in the
“Settings” function of the Control Display.
During initialization, the system recognizes
each transmitter, assigns locations to the
transmitters, and stores the “setpoint”
(recommended pressure) for the tires.
Recommended tire pressure must be at

E-Cak &

The TPM (direct monitoring) system
reads the exact pressure in each
wheel.

The TPM sensor is attached to the
base of a specially-designed tire valve.

the psi specified on the "B" pillar label, and
all tires must be within six psi (0.4 bar) of
each other or the system will not complete
initialization. Initialization will typically
occur within two minutes of driving.
“Initializing TPM!” will be displayed on the
Instrument Cluster until the process is
complete. When initialization is complete,




the tires of the car on the graphic turn
green. An older TPM system will turn on Wesher e bouy _

the warning light whenever it detects a tire ha | m [ leEeRE o
pressure that is eight psi below its initial-
ized setting, but the latest systems react at
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five psi. Some versions (but not the latest) —
automatically adjust recommended pres- s
sure settings based on changes in ambient e

air temperature, and if ambient tempera-
ture is 68° F. cooler than the original ini-
tialization temperature for 14 days, the
system will display an “Autumn Warning”
light, to prompt the driver to recheck and
inflate the tires because of cold weather.

If you had X-ray vision, this is what you
would see looking at the TPM sensor
and valve.

This feature was deemed unnecessary for
the newest systems.

Servicing TPM wheels

You can balance wheels and tires with
pressure sensor/transmitters as you nor-
mally do because the sensor is securely
mounted inside the tire. However, when
mounting or dismounting tires, follow these
steps:

1.Remove the Schrader valve from the This is what the TPM antenna looks
stem to let all of the air out of the tire. like on the outside.
Remove any balancing weights.

2.Press the tire off the safety shoulder
inside and out. ALWAYS APPLY THE
PRESSURE OPPOSITE (180° away)
FROM THE VALVE. If you apply
pressure near the valve, you could
damage the sensor.

Note: If you're worried about damaging the
sensor/transmitter during tire demounting,
you could resort to a trick that's finding
favor in the real world of auto service:
Remove the gland nut that secures the

valve stem, then push the stem through the And this is what the antenna looks like
hole so that the assembly falls into the tire. on the inside.
3.Clamp the wheel onto your mounting
machine according to the manufacturer’s 4.Place the lever on the tire bead.
directions. Rub mounting solution
on the tire bead and rim lip. Position the 5.Lift the tire bead with the mounting
head about six inches away from the iron/tire shoe over the installation head
valve to prevent damage to the sensor. and pull the tire away.




You can immediately tell if a BMW is
equipped with direct TRMS by looking
for a metal valve stem.

6.Pull the lower tire bead away. Position
the installation head approximately six
inches behind the valve, and make sure
the tire bead does not press onto the
sensor/transmitter assembly during the
removal operation.

When mounting a tire, start opposite
the valve and sensor. Be very careful that
the tire bead does not contact the sensor
during installation. Install the valve insert
and slowly inflate the tire to its recom-
mended pressure. Install the cap on the
valve. Do not substitute any other cap.
Use only the original.

Inspection and installation

Visually inspect the rim, wheel,
sensor/transmitter, and tire valve body for

any damage. The valve and sensor assem-
bly must never be cleaned with com-
pressed air, solvents, or other cleaning
solutions. Do not use any type of installa-
tion paste on the assembly. If the sensor
assembly is dirty, wipe it with a clean, lint-
free cloth.

If you diagnose a defective TPM sensor,
get the replacement from your local BMW
dealer. There are several types of after-
market sensors with different frequencies
and shapes. By getting the replacement
units from a BMW dealer, you can be sure
the sensors are the correct type for your
customers vehicle. In North America, the
BMW TPM sensors transmit at 315 MHz,
except for the latest versions that transmit
at 433 MHz. They do not have a beveled
spacer ring.

A replacement unit includes the tire valve,
sensor, a self-locking mounting screw,
spacer ring, collar nut, valve cap, and
mounting pin.

To install a new sensor:

1.Push the valve into the sensor and then
into the valve hole of the rim.

2.Put the spacer ring on the valve
and turn the screw collar nut down until
it is seated.

3.Put the installation pin into the valve and
then tighten the collar nut to 3.5 Nm.
As soon as you have tightened the collar,
remove the mounting pin.

4.Press the sensor lightly into the deep
well of the rim, then tighten the mount-
ing screw to 3.5 Nm. The valve and
sensor assembly should be flat in the
drop center. If not, the installation is
incorrect.

5.Remount the tire and inflate to its
recommended pressure.

6.The TPM must be initialized and
recalibrated as explained above.



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 Fax205.323.0092

MOBILE
Grady BMW
251.476.0132 Fax251.479.0992

MONTGOMERY
BMW of Montgomery
334.279.6955 Fax 334.272.0023

TUSCALOOSA
Townsend BMW
205.345.9811 Fax205.345.1701

ARKANSAS

LITTLE ROCK
BMW of Little Rock
501.224.3200 Fax501.907.0904

ROGERS
BMW of Northwest Arkansas
479.636.4155 Fax479.631.7803

ARIZONA

PHOENIX
BMW North Scottsdale
480.538.3900 Fax480.538.3915

SCOTTSDALE
Chapman BMW
480.949.7600 Fax480.947.0350

TUCSON
Don Mackey BMW
520.748.1333 Fax520.748.0716

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 Fax510.841.3022

BEVERLY HILLS
Beverly Hills BMW
310.358.7880 Fax310.657.4671

BUENA PARK
Shelly BMW
714.994.8100 Fax714.994.8104

CALABASAS
Bob Smith BMW
818.346.3144 Fax818.598.2983

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 Fax925.671.4067

EL CAJON
Cunningham BMW
619.442.8888 Fax 619.440.3876

ENCINITAS
Harloff BMW
760.753.6301 Fax 760.944.6749

ESCONDIDO
Brecht BMW
760.745.3000 Fax760.745.2180

EUREKA
BMW of Humboldt Bay
707.443.4871 Fax707.443.7808

FREMONT
BMW of Fremont
888-346-8032 Fax510.360.5930

FRESNO
Weber BMW
559.447.6700 Fax559.447.6705

GLENDALE
Pacific BMW
818.246.5600 Fax 818.246.8261

IRVINE
Irvine B
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 HOLLYWOOD
Century West B
818. 432 5800 Fax 818.761.0889

NORWALK
McKenna BMW
562.868.3233 Fax562.345.7370

OCEANSIDE
Continental Motors
760.722.1868 Fax760.941.2752

ONTARIO
Savage BMW
909.390.7888 Fax 909.605.9689

PALM SPRINGS
BMW of Palm Springs
760.324.7071 Fax 760 324.9222

PLEASANTON
East Bay BMW
925.463.2555 Fax925.463.2116

RIVERSIDE
BMW of Riverside
909.785.4444 Fax 951.352.5760

ROSEVILLE
BMW of Roseville
916.782.9434 Fax916.969.5418

SACRAMENTO
Niello BMW
916.486.1011 Fax916.487.4305

SAN DIEGO
BMW of San Diego
858.560.5050 Fax 858.560.5919

SAN FRANCISCO
BMW of San Francisco
415.626.7600 Fax415.241.7944

SAN LUIS OBISPO
Coast BMW
805.543.4423 Fax 805.543.7669

SAN MATEO
Peter Pan BMW
650.349.9077 Fax650.349.0148

SAN RAFAEL
Sonnen BMW
415.482.2000 Fax 415.482.2020

SANTA ANA
Crevier BMW
714.835.3171 Fax714.568.1148

SANTA BARBARA
BMW of Santa Barbara
805.682.2000 Fax 805.563.9158

SANTA CLARA
Stevens Creek BMW
408.249.9070 Fax408.296.0675

SANTA MARIA
BMW of Santa Maria
805.928.7744 Fax 805.449.9126

SANTA MONICA
Santa Monica BMW
310.829.3535 Fax310.828.4598

SANTAROSA
Prestige Imports
707.545.6602 Fax 707.523.2600

SEASIDE
My BMW
831.899.5555 Fax831.899.0957

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 Fax310.793.9387

VALENCIA
Valencia BMW
661.254.8000 Fax661.254.8187

VISALIA
Surroz BMW
559.732.4700 Fax 559.625.8828

BOULDER
Gebhardt Motors, Inc.
303.447.8000 Fax303.545.5914

COLORADO SPRINGS
Phil Winslow BMW
719.473.1373 Fax719.473.1975

DENVER
Murray Motor Imports
303.759.2060 Fax 303.759.2533

LITTLETON
Ralph Shomp BMW
303.798.3737 Fax303.798.7954

LOVELAND
Co's BMW Center
970.292.5751 Fax970.272.5715

CONNECTICUT

BRIDGEPORT
BMW of Bridgeport
203.334.1672 Fax203.330.6070

DARIEN
Continental BMW of Darien
203.656.1804 Fax 203.656.1802

GREENWICH
BMW of Greenwich
203.661.1725 Fax203.869.2707

HARTFORD
New Country Motor Cars, Inc.
860.522.6134 Fax 860.549.8667

NEW LONDON
BMW of New London
860.447.3141 Fax860.447.8159

NORTH HAVEN
BMW of North Haven
203.239.7272 Fax203.234.9502

RIDGEFIELD
RidgefieldBMW
203.438.0471 Fax203.431.7821

WATERTOWN
BMW of Watertown
860.274.7515 Fax860.274.7714

DELAWARE

MILFORD
. G. Burton & Co., Inc.
302.424.3042 Fax 302.424.6450

WILMINGTON
Union Park BMW
302.658.7245 Fax302.573.5201

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 Fax239.481.0198

FORT PIERCE
Coggin Motor Mall
772.466.7000 Fax 772.461.8240

FORT WALTON BEACH

Quality BMW
COLORADO 850.863.2161 Fax850.863.1217

GAINESVILLE
All Pro BMW of Gainesville
888.861.4140 Fax 352.237.0256

JACKSONVILLE
Tom Bush Regency Motors
904.725.0911 Fax904.724.2071

LAKELAND
Fields BMW - Lakeland
863.816.1234 Fax 863.858,8224



MELBOURNE
The Imported Car Store, Inc.
321.727.3788 Fax321.725.0559

MIAMI
Braman BMW
305.571.1220 Fax305.571.1202

MIAMI
South Motors BMW
305.256.2200 Fax 305.253.3746

NAPLES
Germain BMW of Naples
239.643.2220 Fax239.643.2931

OCALA
All Pro BMW of Ocala
877.343.4732 Fax 352.373.9363

PALM HARBOR
Ferman BMW
727.785.3900 Fax727.787.8727

PENSACOLA
Sandy Sansing BMW
850.477.1855 Fax850.479.2216

SAINT PETERSBURG
Bert Smith International
727.527.1111 Fax727.522.8512

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 Fax813-915-0310

WEST PALM BEACH
Braman Motorcars
561.684.6666 Fax561.697.5254

WINTER PARK
Fields BMW
407.628.2100 Fax 407.628.0309

ALBANY
BMW of Albany
229.883.2040 Fax229.435.1505

ATHENS
Athens BMW
706.549.5340 Fax706.546.7928

ATLANTA
Global Imports
770.951.2697 Fax 770.933.7850

AUGUSTA
Taylor BMW
706.868.6400 Fax 706.868.2125

COLUMBUS
BMW of Columbus
706.576.6700 Fax706.576.6796

DECATUR
Nalley BMW of Decatur
404.292.1400 Fax404.297.9134

DULUTH
United BMW
770.476.8800 Fax770.622.8272

MACON
BMW of Macon
478.757.7000 Fax478.757.1801

SAVANNAH
Critz BMW
912.354.7000 Fax912.353.3360

UNION CITY
Hank Aaron BMW
770.969.0755 Fax678.479.4685

HONOLULU
BMW of Honolulu
808.597.1225 Fax 808.592.0290

BOISE
Peterson Autoplex
208.378.9000 Fax208.378.9090

IDAHO FALLS
BMW of Idaho Falls
208.529.4269 Fax 208.378.9093

ILLINOIS

BARRINGTON
Motor Werks of Barrington, Inc
847.381.8900 Fax847.381.0115

BLOOMINGTON
Dennison BMW
309.663.1331 Fax 309.662.2077

CHICAGO
Perillo BMW, Inc.
312.981.0000 Fax312.981.0076

CRYSTAL LAKE
Anderson Motor Co. of Crystal
815.455.4330 Fax815.455.3428

ELMHURST
Elmhurst BMW
630.833.7945 Fax630.833.7936

LAKE BLUFF
Karl Knauz Motors
847.604.5000 Fax 847.604.5035

NAPERVILLE
Bill Jacobs BMW
630.357.1200 Fax 630.357.9835

NORTHFIELD
Fields BMW
847.441.5300 Fax847.441.1530

O FALLON
Newbold BMW
618.628.7000 Fax618.628.7300

ORLAND PARK
BMW of Orland Park
708.460.4545 Fax708.460.8771

PEORIA
BMW of Peoria
309.692.4840 Fax309.692.5143

ROCKFORD
Bachrodt BMW
815.332.4700 Fax815.332.5838

SAVOY
Twin CityBMW
217.356.0303 Fax217.356.7594

SCHAUMBURG
Patrick BMW
847.843.4000 Fax 847.843.4022

SPRINGFIELD
Isringhausen Imports
217.528.2042 Fax217.528.8146

WESTMONT
Laurel BMW of Westmont
630.654.5400 Fax630.323.2450

EVANSVILLE
D-Patrick Motoplex
812.473.6500 Fax812.471.7767

FORT WAYNE
Tomkinson Automotive
260.436.9000 Fax260.432.6593

INDIANAPOLIS
Dreyer & Reinbold, Inc.
317.573.0200 Fax317.573.0208

LAFAYETTE
Bill Defouw BMW
765.449.2884 Fax 765.449.2880

SCHERERVILLE
Levin BMW
219.922.2222 Fax219.922.2232

SOUTH BEND
Basney BMW
574.272.8504 Fax574.271.9104

CEDAR RAPIDS
Bob Zimmerman BMW
319.366.4000 Fax319.364.6972

DAVENPORT
Kimberly BMW of Davenport
563.391.8300 Fax 563.391.0526

DUBUQUE
Dan Kruse BMW
563.583.7345 Fax563.583.7349

URBANDALE
BMW of Des Moines
515.278.4808 Fax515.278.4371

MERRIAM
Baron BMW
913.722.5100 Fax913.722.5192

OVERLAND PARK
Baron BMW
913.722.5100 Fax913.722.5192

TOPEKA
Sunflower BMW
785.266.8480 Fax 785.266.3602

WICHITA
Joe Self BMW
316.689.4390 Fax 316.689.4399

KENTUCKY

BOWLING GREEN
BMW of Bowling Green
270.745.0001 Fax270.745.9040

LEXINGTON
Don Jacobs BMW
859.276.3546 Fax 859.278.0723

LOUISVILLE
Sam Swope BMW
502.499.5080 Fax502.499.4476

PADUCAH
Bluegrass BMW
270.444.6632 Fax270.442.9765

LOUISIANA

ALEXANDRIA
Walker BMW
318.445.6421 Fax318.449.4682

BATON ROUGE
Brian Harris BMW
225.754.1200 Fax225.751.5351

KENNER
Peake BMW
504.469.6165 Fax504.464.3028

LAFAYETTE
Moss Motors, Inc.
337.235.9086 Fax 337.233.4995

MONROE
Hixson Autoplex
318.388.3300 Fax318.361.5851

SHREVEPORT
Orr BMW
318.797.0700 Fax 318.797.8308

WESTBROOK
Bill Dodge BMW

207.854.3200 Fax207.854.3210
ANNAPOLIS
Tate BMW

410 240 Q 410 240 N

MARYLAND

BALTIMORE
Russel BMW
410.744.2000 Fax410.744.5639

BELARR
BMW of Bel Air
866.882.1269 Fax 443.640.1234

MARLOW HEIGHTS
Passport BMW
301.423.2700 Fax301.423.8936

OWINGS MILLS
Northwest BMW
410.902.8700 Fax410.363.7749

ROCKVILLE
Vob Auto Sales
301.984.8989 Fax 301.984.0798

SILVER SPRING

Tischer BMW of Silver Spring
301.890.3000 Fax301.890.9230
TOWSON
BMW of Towson
410 2046 7008

MASSACHUS

ETTS
BOSTON

Herb Chambers BMW
617.731.1700 Fax617.731.1555

HYANNIS
Trans-Atlantic Motors, Inc.
508.775.4526 Fax508.771.6113

NATICK
Foreign Motors West
800.338.3198 Fax508.881.7578

NORWOOD
BMW Gallery
781.762.2691 Fax 781.762.6787

PEABODY
BMW of Peabody
978.538.9900 Fax978.538.9911

PITTSFIELD
Flynn BMW
413.443.4702 Fax413.442.4515

SHREWSBURY
Wagner BMW of Shrewsbury
508.845.0505 Fax 508.869.3398

WEST SPRINGFIELD
Bmw of West Springfield

ANN ARBOR
BMW of Ann Arbor
734.663.3309 Fax 734.663.0685

BLOOMFIELD HILLS
Erhard BMW of Bloomfield Hills
248.642.6565 Fax248.642.6517

FARMINGTON HILLS
Erhard BMW of Farmington Hills
248.306.6801 Fax 248.699.3003

GRAND BLANC
Grand Blanc BMW
810.695.4400 Fax810.695.8027

GRAND RAPIDS
Sharpe BMW
616.452.5101 Fax616.452.1101

KALAMAZOO
Harold Zeigler BMW
269.375.4500 Fax 269.372.8627

OKEMOS
BMW of Lansing



517-853-2628 Fax517-853-2661
SHELBY TOWNSHIP

Bavarian Motor Village, Ltd.
248.997.7700 Fax248.997.7766

TRAVERSE CITY
Grand Traverse Auto Company
231.929.6532 Fax 231.929.6585

MINNESOTA

BLOOMINGTON
Motor Werks BMW
952.888.2700 Fax 952.886.6363

MINNETONKA
Sears Imported Autos, Inc.
952.546.5301 Fax 952.546.2899

ROCHESTER
Park Place BMW

07.282.9468 Fax 507.282.5424

MISSISSIPPI

JACKSON
Herrin-Gear BMW of Jackson
601.956.9696 Fax601.991.9831

MERIDIAN
Sunbelt BMW

CLAYTON
Autohaus of Clayton
314.727.8870 Fax314.727.9345

COLUMBIA
Joe Machens BMW
573.445.4450 Fax573.446.2140

CREVE COEUR
Plaza Motor Company
314.301.1705 Fax314.301.1730

MANCHESTER
Suntrup West County BMW
636.227.5454 Fax 636.227.5455

SPRINGFIELD
Reliable BMW
417.889.9200 Fax417.889.5518

NEBRASKA

GRAND ISLAND
BMW of Grand Island
308.382.4662 Fax 3308.382.0421

LINCOLN
BMW of Lincoln
402.479.7600 Fax402.479.7663

OMAHA
John Markel, Inc.

40
NEW HAMPSHIRE

NASHUA
Tulley BMW
603.888.5050 Fax603.888..5043

STRATHAM
BMW of Stratham
603.772.0000 Fax 603.772.9381

NEW JERSEY

BLOOMFIELD
Essex BMW
973.748.8200 Fax 973.748.6375

EDISON
Open Road BMW
732.985.4575 Fax732.985.4347

EATONTOWN
Circle BMW

732.440.1200 Fax 732.440.1239
FLEMINGTON

Flemington BMW

908.782.2441 Fax908.824.9913

FREEHOLD
King BMW
732.462.0042 Fax732.577.0518

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 Fax201.843.3251

MORRISTOWN
Morristown BMW
973.455.0700 Fax973.455.0273

MOUNTAIN LAKES
Denville BMW
973.627.0700 Fax 973.402.7805

NEWTON
Bell BMW
973.579.2600 Fax973.579.3062

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 Fax201.327.4921

SPRINGFIELD
JMK Auto Sales
973.379.7744 Fax973.379.3896

TENAFLY
Difeo BMW
201.568.9000 Fax201.568.5301

TURNERSVILLE
BMW of Turnersville
856.629.5500 Fax 856.629.0120

WAYNE
Paul Miller BMW

ALBUQUERQUE
Sandia BMW
505.881.9461 Fax505.217.0289

SANTAFE
Santa Fe BMW

NEVADA

LAS VEGAS
Desert BMW of Las Vegas
702.871.1010 Fax702.564.5849

RENO
Bill Pearce BMW

BROOKLYN
Life Quality Motor Sales, Inc.
718.272.0555 Fax718.272.3957

DOUGLASTON
BMW of Bayside
718.229.3636 Fax718.428.8222

ENDICOTT
Gault Auto Sport

607.748.8244 Fax607.484.9073

FREEPORT
Hassel BMW
516.223.6160 Fax516.223.6224

GLENMONT
Capital Cities Imported Cars
518.463.3141 Fax518.463.3193

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 Fax518.785.4190

MAMARONECK
Pace BMW
914.670.0011 Fax914.670.0066

MOUNT KISCO
Endurance Motorcars
914.666.5181 Fax914.666.6973

NEW YORK
BMW of Manhatten
212.586.2269 Fax212.262.8722

NORTH SYRACUSE
Burdick BMW
315.458.7590 Fax 315.458.7601

OYSTER BAY
BMW of Oyster Bay
516.922.0930 Fax516.922.0959

PORT CHESTER
BMW of Greenwich
800.926.9727 Fax914.798.6550

POUGHKEEPSIE
BMW of The Hudson Valley
845.462.1030 Fax 845.462.3465

ROCHESTER
Holtz House of Vehicles, Inc.
585.359.7373 Fax585.359.7383

ROSLYN
Rallye Motors, LLC
516.625.1616 Fax516.625.0055

SOUTHAMPTON
BMW of The Hamptons
631.283.0888 Fax631.283.0792

SPRING VALLEY
Wide World of Cars, LLC
845.425.2600 Fax845.425.7387

ST. JAMES
Competition BMW of Smithtown
631.265.2208 Fax 631.265.0018

UTICA
Carbone BMW
315.797.1520 Fax315.734.0742

WILLIAMSVILLE
Towne BMW
716.505.2100 Fax716.505.2110

WHITE PLAINS

Westchester BMW
NORTH CAROLINA

CHAPEL HILL
Performance BMW
919.942.3191 Fax919.969.2313

CHARLOTTE
Hendrick Motors
704.535.0885 Fax704.531.3282

FAYETTEVILLE
Valley Auto World
910.864.0000 Fax910.864.7742

FLETCHER

Fletcher Motor Company
866.561.4269 Fax 828.681.9948
GREENSBORO

Crown BMW

336.323.3900 Fax336.323.3850

HICKORY
Hendrick Motors
828.322.5640 Fax828.431.2404

KINSTON
Sale BMW
252.522.3611 Fax252.522.4441

RALEIGH
Leith BMW
919.876.5432 Fax919.790.1239

WILMINGTON
Schaeffer BMW
910.392.2700 Fax910.392.3059

WINSTON SALEM
Flow BMW

AKRON
Dave Walter Inc.
330.762.0791 Fax330.762.4758

CINCINNATI
Jake Sweeney BMW
513.782.1122 Fax513.782.1123

CINCINNATI
The BMW Store
513.271.8700 Fax513.271.5264

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 Fax614.889.2877

MENTOR
Classic BMW
440.255.6600 Fax440.255.1796

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 Fax440.542.0100

TOLEDO
Yark BMW
419.842.7900 Fax419.843.2986

WARREN

Practan RM\A

OKLAHOMA

EDMUND
Jackie Cooper Imports, Inc.
405.755.3600 Fax405.755.9069

TULSA
Crown BMW

BEAVERTON



Kuni BMW

503.748.5460 Fax503.748.5417
BEND

Carrera BMW

541.382.1711 Fax 541.389.2144

EUGENE
BMW of Eugene
541.342.1763 Fax541.431.4300

MEDFORD
Medford BMW
541.779.5071 Fax541.774.8429

PORTLAND
Rasmussen BMW
503.226.0380 Fax503.273.4278

SALEM
Delon BMW

PENNSYLVANIA RHODE IéLAND

ALLENTOWN
Daniels BMW
877.820.4269 Fax 610.820.2990

BALA CYNWYD
BMW of The Main Line
610.668.2200 Fax610.667.4786

DEVON
Devon Hill Motors
610.687.9350 Fax610.687.9360

DOYLESTOWN
Thompson BMW
215.340.9823 Fax215.340.9361

ERIE
New Motors, Inc.
814.868.4805 Fax 814.868.1996

FORT WASHINGTON
West German BMW
215.643.3322 Fax215.643.8706

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 Fax570.283.6501

MC MURRAY
Bobby Rahal BMW of South Hills
724.941.7000 Fax724.941.7632

MECHANICSBURG
Sun Motor Cars BMW
717.697.2300 Fax717.697.0836

MONROEVILLE
A&LBMW
412.373.6071 Fax412.856.0114

MONTOURSVILLE
Fairfield BMW
570.368.8121 Fax570.368.8644

PITTSBURGH
P&W Foreign Car Service, Inc.
412.682.0788 Fax412.682.3706

READING
Dick Horrigan BMW
610.777.1500 Fax610.775.9377

SCRANTON

Tom Hesser BMW

570.343.1221 Fax570.343.5209

SEWICKLEY
Sewickley BMW

412.741.9331 Fax412.741.7760

STATE COLLEGE
Joel Confer BMW

814.237.5713 Fax814.238.0154

WEST CHESTER
Otto's BMW

610.399.6800 Fax610.399.4193

YORK

PUERTO RICO

HATO REY

MIDDLETOWN

Newport Imports, Inc.
401.847.9600 Fax401.848.5860

WEST WARWICK

BEACH ISLAND
Taylor BMW

706.819.5356 Fax 706.442.4408

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

GREENVILLE

entury BMW
SOUTH DAKOTA

SIOUXFALLS

CHATTANOOGA

BMW of Chattanooga
423.894.5660 Fax423.894.7675

CORDOVA
Roadshow BMW

901.365.2584 Fax 901.365.2531

KINGSPORT
Rick Hill BMW

423.246.7421 Fax423.224.2133

KNOXVILLE
Grayson BMW

865.693.4555 Fax865.691.3917

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 Fax817.436.5768

AUSTIN
BMW of Austin
512.343.3500 Fax512.343.3525

BEAUMONT
BMW of Beaumont
409.833.7100 Fax409.833.3544

BRYAN
Garlyn Shelton BMW
979.776.7600 Fax979.776.8203

CORPUS CHRISTI
Coastal Motorcars, LTD
361.991.5555 Fax361.991.5791

DALLAS
BMW of Dallas

SOUTH CAROLINA 972.247.7233 Fax972.243.0517

EL PASO
BMW of El Paso
915.778.9381 Fax915.779.8952

FORT WORTH
Autobahn Imports, LP
817.336.0885 Fax817.339.8982

HARLINGEN
Cardenas BMW
956.425.2400 Fax 956.421.3596

HOUSTON
Advantage BMW
713.289.1200 Fax713.289.1207

HOUSTON
BMW of Houston North-Woodlands
281.874.1553 Fax936.271.3011

HOUSTON
Momentum BMW
713.596.3100 Fax713.596.3285

LUBBOCK
Alderson European Motors
806.763.8041 Fax806.742.8613

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 Fax210.785.2811

THE WOODLANDS

BMW of Houston N. in The Woodlands

866.498.2154 Fax 936.271.3069

TEMPLE
Garlyn Shelton Imports
254.771.0128 Fax254.771.3378

TYLER
Mike Pyle BMW
903.561.7049 Fax 903.534.9484

WICHITA FALLS
BMW of Wichita Falls

TEXAS UTAH

940.322.5451 Fax940.322.4207
MURRAY

ARLINGTON
BMW of Arlington
703.684.8500 Fax 703.549.4210

CHARLOTTESVILLE
BMW of Charlottesville
434.979.7222 Fax434.984.1139

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 757.591.1327

RICHMOND
Richmond BMW
804.346.0812 Fax804.747.8578

ROANOKE
Valley BMW
540.342.3733 Fax 540.345.9060

STERLING
BMW of Sterling
571.434.1944 Fax571.434.7722

VIRGINIA BEACH
VERMONT

SHELBURNE

BELLEVUE
BMW of Bellevue
425.643.4544 Fax 425.643.1027

SEATTLE
BMW Seattle
206.328.8787 Fax206.777.1354

SPOKANE
Camp BMW
509.458.3288 Fax 509.755.0251

TACOMA
BMW Northwest
253.922.8700 Fax253.922.0180

YAKIMA

WEST VIRGINIA

SAINT ALBANS

APPLETON
Enterprise BMW
920.749.2020 Fax 920.749.2030

GLENDALE
Concours Inc.
414.290.4250 Fax414.290.4242

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

WEST ALLIS
International Autos
414.543.3000 Fax414.543.2804
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Advanced Color Management o =

The COLOR-MAX® system from BASF m-'
that revolutionized color matching and -
by delivering a perfect color matn:h— m
than 6,700 color formula chips that are sprayed w ct
refinish paint. For solid colors, the new 'COLOR-MAX Mo
compact and portable tool that puts the power Gﬁ
the palm of your hand.

For more information, please contact the BASF Call C
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 p
Original BMW Parts @

Tha Ulimats
Driving Machdng®

Photos are for illustrative purposes only and are based upon the latest information available. European vehicles or product may be shown. Vehicles may also be pictured
with non-US or optional equipment. We make reasonable efforts to provide accurate information but we do not provide a warranty of accuracy. Consult your authorized
BMW center or www.bmwusa.com for more information. ©2006 BMW of North America, LLC. The BMW name and logo are registered trademarks. All rights reserved.



