STA RTU N=B}

Information for the Independent Mercedes-Benz Service Professional

“' SP Actuator .-“ Diagnosis

. 7 i



TO OUR READERS:

I Welcome to StarTuned, the magazine for independent service technicians
working on Mercedes-Benz vehicles. Mercedes-Benz sponsors StarTuned
and provides the information coming your way in each issue.

[ The worldwide carmaker wants to present what you need to know to diagnose
and repair Mercedes-Benz cars accurately, quickly and the first time. Text, graphic,
on-line and other information sources combine to make this possible.

[ Feature articles, derived from approved company information sources, focus on being
useful and interesting. Our digest of service bulletins can help you solve unanticipated
problems quickly and expertly. Our list of Mercedes-Benz dealers can help you find
original, Genuine Mercedes-Benz Parts.

[ We want StarTuned to be both helpful and informative, so please let us know just
what Kkinds of features and other information services you'd like to see in it.

We'll continue to bring you selected service bulletins from Mercedes-Benz and
articles covering the different systems on these vehicles.

[ Send your suggestions, questions or comments to us at:

StarTuned

One Mercedes Drive

Montvale, New Jersey 07645
Phone: 1 800 225 6262, ext. 2647

e-mail: StarTuned@mbusa.com
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FEATURE ARTICLES

ESP PART TwoO

REALWORLD PUZZLES

Theory is clean and clear, but realworld
cars sometimes present gritty puzzles.

Last time, we saw how ESP works.
This time we see how to diagnose
and correct any problems.

DEPARTMENTS

FACTORY SERVICE BULLETINS

These suggestions and solutions for technical problems are
from service bulletins and other information published by
Mercedes-Benz, selected and adapted for independent repair shops.

PARTS NEWS

Whether for vehicles long out of production or for modern ones,
your best source for Genuine Mercedes-Benz Parts is Mercedes-Benz.

GENUINE MERCEDES-BENZ PARTS... NEARBY
Wherever you are in the United States,

there’s a nearby source of genuine factory parts

for your customers’ Mercedes-Benz vehicles.
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...YWHEN THINGS AREN’T SO SIMPLE

Though it’s interesting to learn the intricacies of the
most complex systems on vehicles, such as the vari-
ous Mercedes-Benz traction control series we have
covered now for well over a year, workbay work con-
sists of solving gritty, realworld problems, not all of
them conceptually 7. Often there is more than a sin-
gle problem on a car; often there is the residue of
previous repairs, not all expertly done. Beyond that,
car owners sometimes skip routine maintenance,
don’t notice a problem or seem to wait for it to self-
heal.

So every once in a while (this being one of those
once’s) we need to review cars repaired in shops we
know or have heard about, shops without a full set of

The motorist called with a problem: Her spotlessly
maintained 20-year-old Benz was suddenly very
hard to steer, and there was oil leaking from some-
where near the front of the engine. Surmising the
power steering pressure hose might have cracked,
the shop foreman asked her, “Is there any oil on
the exhaust manifold?” “What’s an exhaust mani-
fold?” was the answer.

To avoid the risk of smoke and fire if there were
oil on the pipe, he towed the car in, to find his tele-
phone diagnosis was exactly correct. It was a sim-
ple matter to replace the hose and bleed the sys-
tem, and a somewhat less simple matter to clean
up all the oil to the original state. But it wouldn’t
have done to leave a single drop to fall on her
garage floor. Quite a few cans of engine cleaner and
shop towels later, the car was ready.

Or so they thought. A day or so later the motorist
called back. Her air conditioning was suddenly
blowing hot air, and ‘all the dash lights were flash-
ing on and off.” With the car back in the shop, they
set to work on the various problems. Perhaps oil
might have gotten into the alternator and somehow
contaminated the brushes? Hard to imagine it
could have soaked something on the other side of
the engine that much. The A/C compressor is
sealed tight, but it’s right under the PS pump, so
maybe the oil got onto the magnetic clutch?
Jumpering the clutch, however, kept it connected
and the duct air cold. And what about all those
warning lights? After much cleaning and probing,
the answer became clear.

replacement parts on hand for ready SWAG test
shops without every available special tool, shops
working under the multiple pressures of time,
money and other work that also has to be done.
Repair shops in the real world.

These problems and solutions aren’t in any
defined order, because the cars coming into your
workbay don’t bring their problems and require
their solutions in any defined order. Some of the
problems could potentially have arisen from other
causes; sometimes a shop is just lucky and some-
times not.

OK, let’s get to work!

| @ 001 SL% t?ﬁi
| Wama .
- - L

e
T 000 SAS 9\ 05
WrrArruity

183-26313

Remember the Klima relay? On later model cars
its function falls within the MAS control unit, but
the system works the same way. On the back of the
A/C compressor is an rpm sensor. The signal goes
to the Klima relay, which compares it to the crank-
shaft speed. If the speeds are not within the correct
ratio, the system disables the A/C clutch until the
next engine start.

The cause of all the problems was residual oil
deep in the grooves and back of the serpentine belt,
allowing it to slip on the clutch and on the alterna-
tor. When the system voltage fell low, on came the
warning lights.



REALWORLD PuzzLES AND SOLUTIONS
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Diesel Defrost

ventilation systems toggle to defrost whenever there

The early 1980’s 300D ran fine, but there was no is a serious problem with the vent-select mecha-
change in the ventilation air when the driver select- nism. This keeps the inside windshield clear what-
ed among the various options. Mercedes-Benz ever the malfunction might be.



Anytime a Diesel-engined car has a problem with
its cabin-ventilation system, your first suspicions
should track the vacuum pump. Vacuum problems
can also affect the operation of the EGR system on
cars so equipped. A Diesel does not produce vacuum
inherently, as gasoline-fueled engines do, because it
uses no throttle, varying the fuel delivery directly to
vary output torque. But since most cars use gasoline-
fueled, spark ignition engines with their ready and
inexhaustible source of vacuum, Diesels need a vac-
uum pump to work the various blend doors, lock
mechanisms and so on. It just wouldn’t be a reason-
able manufacturing economy to invent a separate
system for the oil burners.

Vacuum pumps are generally reliable and long-
lived components, but eventually they do wear out,
requiring replacement or rebuilding. And even
when they work properly, there is no possibility
they can generate so much vacuum as a gasoline
engine naturally does. You've no doubt run across
gasoline-engined cars that lose heat whenever the
driver pushes the gas pedal toward the floor, to
accelerate, to pass or to climb a hill. It isn’t that the
engine doesn’t generate heat, of course. If anything,
under high-torque conditions the engine generates
more heat. But since high load means little or no
vacuum, the blend doors can lapse to their spring-
loaded rest position, defrost.

The vacuum pump on a Diesel engine produces
vacuum by engine rpm, so hill climbs and accelera-
tion ramps are not the same problem. But since the
vacuum pump makes so much less vacuum (an odd
concept, when you think of it, more or less vacuum),
a leak of any kind will affect the system dispropor-
tionately more. A vacuum motor with a pinhole in its
diaphragm lets its blend door pivot open or closed
when enough air leaks into the vacuum chamber.

The vacuum pump is the first of the usual sus-
pects to round up, but it may not be the guilty party
if there 1is insufficient vacuum somewhere.
Fortunately, you can isolate different sections of the
vacuum system to draw a hand vacuum and measure
how well that section holds. Don’t neglect the vacu-
um reservoir, that plastic box on some cars that
looks like it was made for holding tennis balls. Don’t
neglect the vacuum lines themselves. They are just
as susceptible to cracks, porosity and acid damage
(from a leaking or overfilled battery) as is the elec-
trical harness. Rather than taking the dashboard
apart to check the vacuum motors individually, get a
vacuum diagram and draw vacuum on the different
sub-branches, using the selector buttons for your
test. If you find one vacuum motor that is not intact,
it’s usually a good economy to replace the set since
they’re all the same age.

Blasted Blower

If you feel a little daunted when a climate-control
problem comes in, don’t feel alone. The system is
quite complex to achieve the levels of flexibility
and convenience to the motorist. But when you find
one with no blower action, the temptation is to start
checking voltages at the climate control head or the
blower motor harness, hoping to find a clue in the
pattern.

But first, don’t overlook the obvious. Most
Mercedes-Benz models have a separate, high-amp
fuse for the blower. Some like this one are adjacent
to the spring coil tower, but check your wiring dia-
gram and parts locator for the simple solution first.



REALWORLD PuzzLES AND SOLUTIONS

Wound-up Wiper

On all the Benz models with the unique, single arm
windshield wiper system, you can see that it can be
necessary to build something complex to achieve
something simple. One wiper arm is simpler than
two, but to make it cover the windshield properly,
the arm requires a relatively complex set of geared
eccentrics to pulse it radially inward and outward as
it cycles.

Sometimes, this single arm wiper can develop a
hesitation related to its radial motion. Perhaps this
comes with age, perhaps from road salt or atmos-
pheric grit, perhaps more frequently in areas with
more rain. In any case, it is often possible to disas-
semble the mechanism and relubricate each of the
pivot joints with a suitable, water-resistant grease.
Before you work on the wiper system, be sure the
ignition key is removed from the car, preferably
safely in your pocket so you can be sure nobody
can switch it on. The system can move to the Park
position as the key toggles, regardless of the wiper
switch position. There’s enough torque in the
wiper arm, particularly close to the shaft, to cause
hand injury.

The wiper arm comes off in two ways, as indicated,
depending on the car’s vintage. Once up or down, as
the case may be, with the arm fully extended unbolt
the setscrew holding it. You can then lift off the arm

\

itself, leaving the actuator head. As you disassemble
the internal components, keep track of how they
combine, because while there is more than one pos-
sible configuration of parts, only one configuration
can work.



Turn the wiper hub to the vertical position and
remove the attachment nuts and retaining clip. As
you lift the system out, disconnect the electric con-
nector. If you're replacing the wiper motor, be sure
to reconnect the electric harness and turn on the
ignition key to confirm the shaft is in the Park posi-
tion before you reassemble the mechanical links.

To remove the linkage from the motor, remove the
nut. When reassembling the head, observe the ‘tim-
ing marks’ on the gearhead.

The wiper gear comes apart first by removing the
snap ring and washer at the bottom. You can only
take this off and apart with the arm in the center
position. Don’t try to remove it with a hammer or
with the forceful use of a puller. It’s good workman-
ship to replace the rubber seal once you've cleaned
the gears and lubricated the works with a proper
lubricant. The seal is held on with a clamp similar to
those on CV joint boots. Reassemble everything with
the mechanism in its center position to get the parts
meshed properly.

Meandering Miss

This puzzle arose on a late-model E320, but as
you'll see, it could have cropped up on almost any
‘mature’ car but the Diesels. A vague and transient
cylinder miss seemed to move from one or more
cylinder to others at all speeds above idle. Spark
tested good; the injectors all got the same
pulsewidth for the conditions. The shop dove in
deeper and ran a compression test on the engine,
with good results in every cylinder.

Since the CEL was on, they read the codes, which
suggested the catalytic converter was dead: the oxy-
gen sensors in front and in back read the same.
Checking the voltage at the sensor harnesses con-
firmed this. They cycled up and down together
reflecting no change as the exhaust passed through
the converter. But how could a catalytic converter
cause a wandering miss, unless it was so plugged up
the engine couldn’t run (and then they’d have heard
the characteristic plugged-cat roar from the exhaust).
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Worn spark plug wires don’t necessarily look
worn - they aren’t the moving parts. Inside, the elec-
trons can eventually start finding new paths to
ground or burning the cables internally open
enough to drive up the coil output to a threshold suf-
ficient for idle, but not for any other engine load.

High Idle

Any engine can idle too fast, and the causes can be
multiple, subtle and not obvious. Air leaks can
develop in the idle circuits or even around the sides
of the fuel injectors themselves. Some engineman-
agement systems hold the engine speed elevated
when the engine is cold, so a nonfunctional coolant
temperature sensor can make the engine idle too fast
even if everything else works properly. Some older
cars use a separate idle speed control module, usu-
ally mounted on the firewall.

Complicated problems often arise from non-obvi-
ous simple causes. Spark plug cables have a certain
electrical resistance built into them, to prevent radio
interference and to insure a high enough voltage for
the spark. With age, heat, use and so on, this resist-
ance always goes up. Sometimes the cables develop
electric leaks through the insulation, a malady you
can detect immediately with a mist of water applied
to the ignition secondary with the engine running in
a dark place.




There are enough different possibilities that you
need relatively complete knowledge of the particular
system on the particular car, as well as a good sense
of the other systems that can affect it.

Startlessness and Sparklessness

Coils, both waste-spark and conventional, can be
very elusive and mysterious. It is easy enough for
most coils (though not all!) to check the resistance of
the primary and secondary circuits. Some include
anti-voltage surge diodes to prevent damage to con-
trol units, but most are simply many windings of
very small wires around a small, iron core.

But a coil can show exactly the right static resist-
ances under the minuscule load of an Ohmmeter but
fail entirely or intermittently under the rigors of run-
ning load. The most strenuous test, of course, is
under full-load acceleration, when the voltage
required to bridge the electrodes of the spark plugs
can go to three or four times as high as at idle.

Only a dynamic test of a coil, a test that requires
it to generate a normal, high-load spark can tell you
whether it is working properly. The best way to con-
duct such a test is with an oscilloscope that allows
you to see the shape of the primary and secondary
voltage traces. On some systems where this is very
difficult without dedicated special tools, it may be
the best economy to keep a known-good spare coil
on hand.

Lit ABS Light,
Pulsing Brake Pedal

The basis of all the traction-control systems, from
ABS to ESP and onward, rests on the signals from
the wheelspeed sensors. While these are very robust
collectors of information and generally entirely reli-
able, wheelspeed sensors work in some of the most
challenging circumstances possible for electrical
devices — bolted into the steering knuckles and
wheel carriers of the car, bouncing over every bump
and rut without benefit of suspension or dampers,
directly contacting all the water, grit, road salt and
miscellaneous abrasions of the roadway.

While it is possible for wheelspeed sensors to fail
if their circuit is broken open by these various per-
ils, more often they give rise to puzzles because the
signal they generate at lower speeds migrates to
lower and lower voltage levels. You don’t need much
in the way of A/C voltage for the control unit to track
what the wheel is doing, but there is a bottom
threshold. Even more, the slower the wheel turns,
the less energetically the sprocket teeth pulse the
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magnetic field of the sensor because of the basic
physics of electromagnets.

The systems make adaptations insofar as possible
to accommodate signal range variations, but the first
symptoms you're likely to see of a decline in the
recognition of the signal are pulsing at the brake
pedal as the ABS pump cycles on and off and/or illu-
mination of the ABS dash light. At that point, get out
your voltmeter, set it to A/C and connect it to the
sensor cables.

Loss of Power Without Codes
OR Codes Without Loss of Power

Mass-airflow sensors are unusual among engine
management sensors in that there is seldom any-
thing for the control unit to measure them against,
a test for implausible signals. Keep in mind how the
sensor works: it generates a signal corresponding to
the current required to keep its sensor wire or film
at a certain temperature above the incoming air. Not
only temperature, but also altitude and humidity
can change that signal output. And not only those

atmospheric factors, but also such things as fuel
contamination, bits of air filter paper, dust that
somehow got around the filter element can all blan-
ket part of the sensor, falsifying its report. Even

more seriously, ‘false air’ leaking into the intake
manifold downstream from the MAF, drives the
intake mixture lean.

The computer can make certain corrections for
these signal distortions, based on other information
from various temperature sensors, the TPS and the
oxygen sensor feedback signal, but beyond a certain
point, what you’ll find is a mixture going beyond the
capacity of the fuel trim to correct

No Spark, No Fuel, No Start
Or Intermittent Dead-on-the-Road

Not much will happen in an engine without fuel or
spark, and a running engine that loses it will grow
still very quickly. The most frequent source of these
problems seems to arise from a combination of ordi-
nary operating heat with a crankshaft position sen-
sor that has passed its electrical maturity or an EZL
module in a similar state.

You test the sensor just like a wheelspeed sensor,
checking for an A/C pulse corresponding to the
flywheel teeth passing beneath its pickup. No
signal from the sensor means no start, loss of signal
means immediate shutdown. A sensor with a signal
of very low A/C voltage amplitude (a natural
consequence of time and use) can produce a signal
intermittently sufficient or not. Allowing the sensor
or module to cool often allows them to return to nor-
mal function temporarily as the internal electrical

resistance goes down. .
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Relive the good ol’ days. Mercedes-Benz makes it easier to find classic car parts

Call 1-866-MBCLASSIC, and Mercedes works to track down the genuine Mercedes-Benz

classic part you need. So you can be sure of one thing: they really do still make

’em like they used to. Visit MBUSA.com/classic. Genuine Mercedes-Benz Parts
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ESP and other traction controls are not just for black ice and winter driving.
Wet leaves can be as slippery s oil on the road, and even ordinary
rainwater can reduce fraction on smooth pavement dramatically.




In the last issue of StarTuned, we described how
the Mercedes-Benz ESP system works and how its
various sensors provide information for the electrical
and hydraulic control units. This issue, let’s shift to
the components that do the traction control work,
how to isolate and solve any problems that come up
and conduct a few thought-experiments that can be
useful both for diagnosis and for understanding.

What say, we work conceptually backwards from
the actuators to the controls? The final actuators, of
course, are the four tiretread patches against the pave-
ment. As with the earlier traction-controls and any
yet-to-be-developed analog systems, ESP cannot
recover from slipping and skidding forces that exceed
the maximum traction available at the individual
wheels - from maneuvers, in other words, that would
violate established laws of applied physics.

If you hold a car at 75 mph and suddenly crank
the steering wheel to full lock, you're going to lose
control of the vehicle with almost any set of tires, on
almost any pavement. With ESP and Mercedes-Benz’
carefully engineered steering and suspension, you’ll
retain control for a fraction of a second longer, but
you’ll still lose it, no matter how powerful and com-
plex the car’s traction control system. As we said
last issue, it’s machinery, not magic. Neither ESP
nor any other traction control system can achieve
maneuvers requiring more traction than the tires
and pavement can deliver.

ESP incorporates the earlier traction control sys-
tems ASR and ABS as subsystems of itself, as we
mentioned last issue. Though we’re focused here on
the ESP side of the system, they’re only separate

because we talk about them separately. It is interest-
ing to notice certain symmetries and asymmetries
among them. ABS, the oldest system, can work on all
the brakes, but can only reduce or release brake
hydraulic pressure. ASR can actively apply -
increase — brake pressure, but only to one or the
other or both of the two drivewheels, not to the
freely rolling fronts (we’ll get to the system compli-
cations with 4MATIC and 4ETS next issue). ESP, the
latest traction control, can only activate one brake at
a time, whichever its electronic algorithms desig-
nate as the wheel that can correct sideslip on the
other axle, in response to all the sensor inputs.

Of course, it's the same electronic and hydraulic
control units performing each of the traction control
functions, so the distinction between the subsystems
is logical, not mechanical, hydraulic or electrical.

The ESP system is not just the sideslip control sen-
sors and measures. Subsumed into ESP are our old
friends ABS and ASR, as subsystems within the over-
all traction control. There are malfunction indicator
lights on the dash that reflect the state of the system.
It is possible to lose one function without losing all of
the others, depending on circumstances. If something
disables the electronic accelerator system, for
instance, ASR cannot employ all the tricks in its
engine output torque repertoire. But the overall sys-
tem can still activate each of the ABS and ESP brake
functions, which are generally independent of the
engine. Certain failures, however, like a low charging
system voltage or an open-circuited wheelspeed sen-
sor, may affect or disable all of the traction-related
subsystems.

Circuits, hydraulic and electrical, are the muscles and nerves of the ESP traction controls. The hydraulic con-
trol unit straddles the brake lines between the master cylinder and the four calipers. It includes the pressure
pump and the solenoid valves for all ABS, ASR and ESP actuations. The control unit resides in the electrical
control unit compartment, just in front of the bulkhead in most car models.

Continued on Page 18
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Mercedes-Benz Quality and Reliability
at a Great Value.

The quality, reliability and value of the Genuine Mercedes-Benz Remanufactured A/C Compressor
wasn’t meant to be taken lightly. The A/C Compressor is not only an exact replacement for the
original unit, it’s also re-manufactured 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 the Mercedes-
Benz limited parts warranty.” In fact, the only detectable difference you’ll find between a Genuine
Remanufactured A/C Compressor and a new one, is the price. Which we’re sure you’ll find quite
refreshing.

Remanufactured for Mercedes-Benz using the same
factory standards as new parts.

* Fits like new parts
* Meets original specifications

* Performs like new parts
* Backed by same warranty as new parts

Remanufactured to Genuine New Specifications

Cylinder Block & Front/Rear Housing
Cleaned, inspected, gauged, and honed to
OEM specifications or replaced with new
components as needed.

Discharge Reed Valve
Cleaned, polished, and inspected.
Replaced with new components as needed.

Steel Gasket

Replaced 100% with new components.

0il

Replaced 100% with R134a-compatible oil.
0-Rings & Seals

Replaced 100% with 0-Rings compatible
with both R12 & R134a refrigerant.

Pistons
Cleaned and inspected. Replaced with new,
if the treated surface is scratched.

*See your Mercedes-Benz dealer for details and a copy of the Mercedes-Benz Spare Parts Limited Warranty

Shaft & Swash Plate
Cleaned, polished, and inspected.
Replaced with new components as needed.

Shaft Keys
Replaced 100% with new components.

Shoes

Sized, cleaned, polished, & inspected.
Replaced with new components as needed.
Snap Rings

Replaced 100% with new components.
Suction Reed Valve

Cleaned, polished, and inspected.
Replaced with new components as needed.

Thrust Bearing
Cleaned, polished, and inspected.
Replaced with new components as needed.

Valve Plates
Cleaned, polished, and inspected.
Replaced with new components as needed.

©2002 DENSO Sales California, Inc.



Remanutactured A/C Compressor

you away.

Genuine Mercedes-Benz
Remanufactured A/C Compressor

CLUTCH VALVE SHAFT AND VALVE
ASSEMBLY PLATE SWASH PLATE PLATE
DISCHARGE SERVICE VALVE

REED VALVE

ASSEMBLY
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For more information about Genuine Mercedes-Benz Remanufactured
A/C Compressors, contact your Mercedes-Benz dealer.
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ESP

Self-Diagnostics

The ESP system does much of the diagnosis for
you. When you first turn on the ignition key, the
system goes through the ordinary bulb check, not
just for the traction control systems, but for every-
thing that appears on the instrument panel. When
the engine starts, it runs a basic self-test. Among
the other items checked are voltage supply, continu-
ity through sensor and actuator circuits and plausi-
ble position information from the various switches.

Two dynamic self-tests follow, one as the vehicle
just exceeds 6 km/h (about 4 mph) and the second
at 15 km/h (roughly 10 mph) as long as the engine
speed simultaneously exceeds 2500 rpm. If the sys-
tem tests functional, the indicator light stays out,
and the ESP traction control is at work. The triangu-
lar warning lamp, with the exclamation point
symbol, does not indicate any problem with the
system. Instead, that warning lamp flags driving
conditions in which the system is actively taking
steps to maintain traction. A driver should reduce
his speed and moderate his driving style when that
lamp flashes, because he has approached the limits
of traction adhesion.

Active Diagnosis

When doing a complete diagnostic sequence, it
is helpful to have the full scope of Mercedes-Benz
diagnostic special tools to analyze problems that
come up with the ESP system. But for a quick
pinpoint diagnosis, most of the sensors and actua-
tors work in ways you can test directly with an
ordinary volt-ohmmeter. For some tasks, an oscillo-
scope can provide additional information. For
mechanical and hydraulic work, you can work
on individual wheel calipers, replace hoses,
flush fluid and all the routine brake work in
familiar ways.

Many of the sensors and inputs are just on-off
switches, even though their effect on the system
may be more complex. The ESP-off switch on the
dash, for instance, is an ordinary continuity
switch, but when turned off it tells the system to
restrict ASR operations to brake actuations only.
The test for the switch is, thus, simple. The test for
the system is dynamic - drive the car and see
whether it does what it is supposed to. Other
inputs, however, require more detailed diagnostic
approaches. Let’s look through them.

For testing both harnesses and individual components, understand how the connectors lock before you release
them. None of them should require force beyond the stiction of the terminals themselves, but most do have a
locking tab or other mechanism to keep the connection secure.




When traction is sufficient for the moment, the
ESP hydraulic control unit rests with all its sole-
noids and valves in their deactivated position,
passing whatever hydraulic pressure the driver
produces in the master cylinder along to the
wheel cylinders when braking. Only when there
is wheel slip, from excessive braking, excessive
engine torque for conditions or axle sideslip do
the pumps and selective valves get to work to con-
trol the direction of the vehicle according to what
the driver evidently wants, as indicated by what
he does with the pedals and steering wheel.

You can test each solenoid’s coil individually
through the connector. They should be approxi-
mately the same, since it is quite unlikely they
have all failed simultaneously in exactly the
same degree.

The electric pump in the hydraulic control unit
provides both the activation pressure and returns
the brake fluid to the master cylinder once the
traction-control event is complete.

Release the tab lock to disconnect the electron-
ic control unit harness for testing the continuity
of circuits and such diagnostic procedures. As
with all complex systems, the temptation is to
suspect the most complex element of the system
when there is a problem, while the probability is
that any problem results from something much
simpler and - if you do a careful visual inspec-
tion — more obvious.

The muscle for ESP’s brake activation comes from
the electric quill pump in the hydraulic control unit.
Because the ESP pump is of higher capacity than
earlier electric hydraulic pumps, there is no need for
a pressure reservoir to store active pressure for
brake applications, though most models include a
hydraulic accumulator to reduce noise and brake
pedal pulse as well as individual acoustic silencers
on each brake circuit. ESP functions ordinarily
require less hydraulic pressure and volume than
ASR since they only apply to one wheel at a time and
since it requires much less brake force to prevent
excessive yaw than to rein in the engine torque.
Since the fluid in a hydraulic system is incompress-
ible, the pressure application at the caliper is practi-
cally instantaneous when the control unit activates
the solenoid valve.

The quill-type charging pump builds 7- to 15-bar pres-
sure. Its pressure is internally regulated in the hydraulic
control unit. If you actively test the system, don’t run
the pump longer than one minute. Most vehicles run
the pump briefly upon engine startup as part of the
system’s initial self-testing procedures, and that can let
you know what the pump sounds like (it’s audible even
with engine running and the hood closed). If you don’t
hear the pump, start chasing powers and grounds.
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The pressure transfer piston unit separates the
hydraulic control unit from the master cylinder.
Its chief purpose is to retain pressure in the ESP-
activated wheel circuit, not returning it to the
master cylinder until the event is over.

ESP Pressure Transfer Piston

This component connects the hydraulics between
the master cylinder and the ESP hydraulic unit. It
functions to separate the brake pressure built up by
the charging pump for ESP application from the rest
pressure in the master cylinder. This component
also has the brake pressure sensor incorporated at
one end. The pressure transfer piston actually con-
tains two separate pistons, held in their normal posi-
tion by springs in the cylinder bore. In their normal
position, the brake circuits are both open for ordi-
nary braking purposes. This unit is ordinarily just
behind the left front wheel on the fender.

The signal from the brake hydraulic pressure sen-
sor is one of the inputs to the electronic control unit
in calculating whether and how much brake force to

Included at the left end of the pressure
transfer piston unit is the hydraulic pres-
sure sensor. Elements: a electronics, b brake

fluid under pressure, ¢ wire, d case, e glass ele-
ment, f insulator, g reference pressure, h pres-
sure sensor (strain gauge), i silicone oil, k spring
metal diaphragm

apply to a given wheel. Interesting aspects of this
feature are its range and threshold. It can report up
to 200 bar, though even 100 bar (1500 psi) would be
a very forceful brake application. The system
regards a tolerance of +/- 17.5 bar as accurate. This
suggests to us the conjecture that ESP does not
require finely detailed information about hydraulic
pressure, perhaps largely signals that pressure has
increased or decreased.

The sensor requires a 5-volt reference feed and
ground, and it has a signal return. While we don’t
have any suggestions to check its accuracy (what
would be your more accurate gauge to measure
brake hydraulic pressure?), you can check its output
to see whether there is any change when you press
and release the brake pedal. Like most electronic
devices, it may short or open, but it is unlikely to get
out of adjustment.

Stop Lamp Switch

ESP uses the same multiple-circuit stop lamp
switch used on most cars without ESP: one contact is
normally open; the other normally closed. Both must
make and break connection in the expected way for
the system to determine the brake pedal is in use.
Check for power to the switch as well. The larger
pins are for the normally open circuit, and the
smaller pins for the normally closed.

Master Cylinder Switchover Valve

Inside the master cylinder is a device to take
advantage of the ABS system: the switchover valve.
While it is not unique to cars with ESP, it allows
equal hydraulic pressure to front and rear wheels
(thus a 60/40 front/rear braking force, given the
relative size of the pistons), achieving more uni-
form brake pad and tire wear. In the absence of
ABS, this could represent an increased chance of
rear wheel lockup, but the ABS system protects
against that as long as it is functional. If it turns off
for some reason, that de-energizes the switchover
valve, making the hydraulic pressure 70/30
front/rear, further hydro-mechanical insurance
against rear brake lockup.

Wheelspeed Sensors

Finally, and the most common reason for ESP
problems, the wheelspeed sensors are the same
inductive pickups familiar from ABS and ASR.
Riding where they do, exposed to road hazards,
with their connector harnesses flexing back and
forth with every suspension movement, wheelspeed



sensors can become nonfunctional, especially on
high mileage cars, merely because the circuit goes
intermittently open.

The best way to check them is with an oscillo-
scope. ESP cars have wheelspeed rotors with 48
teeth per revolution, and the standard the control
unit looks for is a minimum of 0.12 volt AC. With the

oscilloscope connected to the two wires from the sen-
sor, spin a wheel and watch the pattern. A notch in
the pattern every 48 cycles suggests a damaged tooth
or a piece of ferrous metal caught between two teeth.
A constant misshapen pattern suggests a cracked
magnetic pickup, or a piece of ferrous debris sticking
to the tip. No signal at all suggests a broken wire.

The lateral acceleration sensor is a Hall-effect device at the center of the car, as described last issue. The HHT can
access this sensor (you grab the roof rail and rock the car back and forth to see the signal respond), or you can
measure it directly. Gently unbolt the sensor and lay it on one side, observing the output signal. Then lay the sensor
on the other side, watching for the change of signal. Remember the sensor is delicate, so don’t drop or strike it.

The yaw sensor, as we saw last issue, measures the rotation of the vehicle around its vertical axis and sends
that information, encoded as a voltage, to the electronic control unit. While HHT testing is easier, you can test
this with a voltmeter. In a clear space with no risk of striking any obstruction, turn the steering to full lock and
drive at about 4 mph. This should complete a 360 turn in about 18 seconds. If you turn to the right, you should
see close to 1.78 volts; if you turn left, you should see about 3.22. The sensor receives a 5-volt reference signal
and produces a 2.5-volt comparison signal at pin 4. The purpose of this signal is merely to give the control unit
something to factor against electrical noise in the circuit (the noise will affect the 2.5-volt signal in the same way

and to the same extent as the ‘real’ signal.

The sensor also conducts its internal self-test
when the control unit sends it a 20 ms 5- volt signal

to pin 5. If it passes this test, it responds with a 3.40
(+/-0.32 volts) signal momentarily at the output pin.
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The steering angle sensor works by precisely
segmented blades interrupting the optical signal
between individual sensors, as described last
issue. The output signal from the sensor is a dig-
ital stream generated by its internal microelec-
tronics from the raw data from the light recep-
tors. While in principle you could decode the dig-
ital stream, this is another case where the best
procedure is to merely check for its appearance.
An oscilloscope is best for this test. A new sensor
or one that has lost its power and ground con-
nections will have to be ‘re-initialized’ as
described last issue.

THOUGHT EXPERIMENTS

J Testing and experimentation are critical research
in the design and manufacture of vehicles, as
Mercedes-Benz has done for over 100 years. Some
experiments and testing require precision instru-
mentation and measurement, but other types — the
thought-experiments we’ll consider here - are
entirely instruments of the mind.

Jl Mercedes-Benz tests the cars they make. These
tests range from the very dramatic, like crash tests,
to the mundane, like wheelspeed and temperature
tests. All these tests contribute to improving the
quality and performance of cars over time.

Thought-Experiment One
Fixed Circle

BN Imagine a wide, flat section of good pavement.
There is a circle painted with a 100-foot radius and
another concentric circle with a 110-foot radius. The
object is to drive the car in the space between the
painted lines, gradually increasing the speed until
centrifugal force overcomes traction and you can’t
control the car within the 110-foot circle.

B Wwithout ESP, the car can maintain the circular
path (with increased body lean and tire squealing)
up to the point at which the axle with lower traction
can no longer hold its end of the car in the chosen
path. If that’s the front axle, the car will understeer
and nose out of the circle, regardless of steering
angle input. If the rear axle comes loose first, the car
will oversteer and pivot toward the center of the cir-
cle, sliding sideways to a halt. Oversteering cars can
slide toward the circle center or outward, depending
on a variety of chassis and steering dynamics not
directly relevant to our thought-experiment.

B With ESP, what happens? If the car understeers
because the front axle is sliding outboard, the sys-
tem applies the inside rear brake, pivoting the car
back onto the intended track. Does this mean the
circular speed can be increased indefinitely?

M No. Our conceptual car’s drive axle has one wheel
pushing the car forward and the other pulling the car
back, with just enough difference in force to keep the
front axle from sliding out of the track. But working
against itself like this, either the force on the drive-
wheels will become equal and the speed will stay




constant. Or the car will increase up to the combina-
tion of centrifugal and traction forces such that it
slides outside the circle with all four wheels sliding
roughly the same. This will, of course, be a somewhat
higher speed than the non-ESP car could manage.
But the ESP car cannot accelerate indefinitely, either.
(If we added ASR to our thought-experiment, the
car would reach the speed at which the second dri-
vewheel started to slip. And then the system would
apply drivewheel brakes and/or reduce engine
torque output. The car would reach and hold its
maximum traction speed, but would not slide out
nor increase in speed. Limiting factors would be
rapid wear of the outside tires and the driver’s rap-
idly eroding sense of balance.)
I If the car oversteers, with the rear axle sliding
outward, the system applies the outside front brake
to correct the excessive yaw. It would be interesting
to know whether the outside front brake might have
more effect than the inside rear on the understeer-
ing car, supposing that the additional traction of the
weight shift would have such a result. But now we
have the rear drivewheels pushing forward and the
outside front braking. Just as with the previous
example, this can’t continue beyond a certain
speed, at which the car slides outside the circle,
with all four wheels ideally sliding equally.
J What’s the point of this thought-experiment? No
matter what the dynamic conditions of a constant
turn, there is a speed beyond which the car cannot go,
ESP or not. A motorist who reports his ESP system
does not maintain traction control could possibly be
trying this thought-experiment on real-world roads.

Thought-Experiment Two
Straight Line Into Circle

M Hang onto that painted conceptual circle. Now
let’s approach it in a straight line that enters the cir-
cle where they intersect. Hold a constant speed
along the straightaway and into the circle.

I Clearly, below a certain speed, there is no prob-
lem at all. The car just makes the turn and contin-
ues around the circle in control. Above that speed,
we encounter a situation almost exactly the same as
our first thought-experiment. There will be a speed
above which the car will understeer or oversteer out
of control, ESP or not. In fact, this may be an easier
slide to achieve than our first example since ESP
will do nothing to restrict the approach speed to a
pace that can maintain the circle.

Jl Aside from that, the major difference is that the
car abruptly yaws as it begins the circle. This com-
pels the ESP system to actively balance traction just
as the curve ensues, at least at the limits of traction.
As with the constant circle, the car with ESP can
take this path somewhat faster than a car without,
but it can’t do so without limits.

Thought-Experiment Three
Progressively Banked Road

J Finally, let’s consider a dead-straight road, but one
that gradually, over the space of a mile or so, tilts
more and more to the side, all the way to 90 degrees.
No car, ESP or not, will make it all the way to the
place where the road surface is perpendicular to the
surface of the earth. But how will an ESP-equipped
car work differently from one without? Can it travel
any farther down the ever-tilting road, and if so, how?
B We can dispose of the non-ESP car simply enough.
One or the other axle starts to slide to the side, and
the car moves off the tilted road, either front axle
first (understeer) or rear axle first (oversteer). It does
seem odd to speak of a car either understeering or
oversteering with the steering wheel held dead cen-
ter, but that’s exactly what’s happening.

@ The ESP car will also slide off the road, but what
can the system do to forestall the slide? Can it hold
onto the pavement longer?

I As the car tilts, neither the yaw sensor nor the
steering angle sensor reports much change to the
control unit. True, the driver will have to turn slightly
uphill to counteract the drift from the road bank. The
car’s vertical axis rotates with the road surface, but
the car does not rotate around the axis, so the yaw
sensor reports nothing amiss. The lateral accelera-
tion sensor, however, maps the road tilt exactly, so
the control unit certainly can calculate increased
side-load and the imminence of a sideslip.

At the very moment one or the other axle starts to
slide off the road, the yaw sensor detects vehicle
rotation around its vertical axis, even though the
vertical axis is now tilted substantially to the side.
From the direction of rotation, the control unit can
determine which axle has begun to slide. From the
lateral acceleration sensor, the control unit can tell
there has been a sudden reduction in lateral accel-
eration, because the car is now moving to the down-
hill side. That movement reduces the traction the
tires would otherwise transmit.

“H
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Il These suggestions and solu-
tions for technical problems
come from service bulletins
and other technical informa-
tion published by Mercedes-
Benz, selected and rewritten
for independent repair shops.

ESP Malfunction Lamp
After Battery Replacement
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Some shops, I understand, clip
on a small 12-volt motorcycle bat-
tery to the cables when they
replace a car’s main Dbattery
(because motorcycle batteries have
various fluid baffles to prevent acid
spill if they tip). Aside from losing

the radio station settings and vari-
ous other kinds of vehicle memory,
the voltage interruption can addle
the calibration of the steering angle
sensor. If that happens, the ADS or
ESP warning lamp will turn on (the
lights are different for different
vehicles - check in the owner’s
manual), and the corresponding
traction control system will turn off.

The recalibration is quite sim-
ple. Start the engine and let it run
at idle. Slowly turn the steering
wheel from lock to lock. Some info
sources say this must be done
twice; others don’t. The system has
accepted the recalibration and
reset itself as soon as the lamp
goes off.

Hydraulic Load-Leveling
And the Hydropneumatic
Suspension

% B2 3 B B

Most Mercedes-Benz cars using
the semi-trailing arm rear suspen-
sion offered a hydraulic load level-
ing system, effectively a hydraulic
auxiliary suspension, as an option
or as standard equipment, depend-
ing on the model. The 116, in fact,
one of the most mechanically com-
plex vehicles ever built, used a full
hydropneumatic suspension on all
four wheels.
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If you prefer working on
mechanical systems to electronic,
this is the diagnosis and repair for
you. Of course, if what you really
want to avoid is complexity, it’s



not. The Mecedes-Benz technical
information includes complete
information on how these systems
work and how to diagnose and
repair them when they don’t

Even though some of these cars
were built and sold over 30 years
ago, you can still get practically
every part you need through your
Genuine Mercedes-Benz Parts
source, as listed in this magazine.

Airbag Replacement
Model 201 (Others Similar)

If you have to replace an airbag,
there’s always some level of inter-
est to see you do the job correctly.
After all, the wrong kind of mis-
take could not only cause expen-
sive damage, it could result in
injury as well. Here’s how to do the
job properly:

Turn the ignition key off and
remove it from the lock. Then dis-
connect the battery negative cable
and cover the post for safety. Lift
out the passenger’s side floor mat.
Loosen the foot support bolt and
remove the support.

Disconnect the 10-wire connec-
tor plug to the control unit at the
foot support. Unscrew the fillister
screws, breaking the circuit to the
release unit. It is not separate from
the contacts. You are ready to
remove the airbag from the steer-
ing wheel safely.

Pull the plug connector from the
airbag gas generator. This will
automatically engage a short cir-
cuit bridge in the gas generator.
You can now remove the airbag
from the steering wheel and the
car. Do not attempt any further dis-
assembly, repair or exploration of
the airbag (it’s available only as a

complete piece as a replacement
part, anyway). Always store it with
the pad side up, and keep it in a
safe place, under lock and Kkey,
because if accidental detination
occurs, the airbag may propel dan-
gerously through the air. While it is
not inherently dangerous, the
removed airbag is a chemical
pyrotechnic device and cannot be
left sitting around casually. The
person who removes it from the car
is responsible for its secure storage
or disposal.

You're not done quite vyet.
Unscrew the countersunk bolt
holding on the steering wheel and
lift off the steering wheel. The
object is to inspect the carbon
brushes for the airbag as well (as
long as you're there) for the horn.
There is a cover plate to remove in
case you need to remove either or
both of these sets of brushes.

When reassembling the steering
wheel, Mercedes-Benz recom-
mends replacement of the counter-
sunk bolt. In the absence of a
replacement bolt, at least employ a
secure threadlocker on this critical
fastener. 80 Nm is the tightening
torque.

Disconnect the plug cable at the
contact ring long enough to make a
short test drive to confirm the cen-
tering position of the steering
wheel. You can move it a maximum
of two splines in either direction, if
that is necessary to center it prop-

erly. Once that position is deter-
mined, reconnect the plug cable at
the contact ring.

To install the new airbag,
observe these modest precautions
against its percussive vulnerabili-
ty: do not expose it to tempera-
tures over 100 degrees Centigrade
(212 F); do not drop it from even a
modest height (50 cm). Dubious
airbags should be returned to
the manufacturer in the original
packaging.

Before you reconnect the airbag,
go back to the battery and confirm
the ground cable is still discon-
nected. Check that the ignition
switch is still off and the key
removed. These steps may seem
redundant, but a single adverse
mishap would put that impression
in its proper perspective.

When you reconnect the airbag
cable, listen for the audible click as
it connects. Place the airbag on the
steering wheel, close to its proper
position. Replace and tighten the-
fillister bolts into the generator car-
rier. Replace the foot support in the
front passenger’s footwell.

With the battery reconnected,
turn the steering wheel from lock
to lock. There should be no flash
nor flare from any indicator lamp.
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PARTS NEWS

ESP FROM START To FINISH

The ESP system is a closed-loop control system to
retain steering under as many conditions as possible.
Except for the wheels and tires, everything in the
system falls between the wheelspeed sensors and the
brake calipers. There’s much more involved, as our
ESP articles cover, including inputs from yaw and lat-
eral-acceleration sensors, information from the
engine and transmission management system, sig-
nals from switches indicating the state of the brake
pedal, the ESP toggle and the steering angle sensor
and more. Electronic and hydraulic control units at
the center of the system take in the data and trigger
actuators to retain control as long as possible.

These components are all available from your
Genuine Mercedes-Benz Parts source, but it is criti-
cal you conduct a thorough diagnosis of any non-
functional ESP system on a vehicle before you start
replacing individual elements.

NEW PARTS p-
For Older Vehicles g

The 103 engine powers many
Mercedes-Benz cars, but its
water pump like most other
components is still available
new from your Genuine
Mercedes-Benz Parts supplier.
Mercedes-Benz is determined
that while many of the company’s
cars have become and will
become classics, few will become
obsolete because of parts availabili-
ty problems. Your local dealer will
probably not stock the rarest of parts,
but any the company provides are available
through his parts department.
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GENUINE MERCEDES-BENZ PARTS... NEARBY

Dothan
Mike Schmitz Automotive
334-794-6716

Hoover
Crown Automobile
205-985-4200

Huntsville
Regal Auto Plaza
256-837-5752

Mobile
McConnell Automotive
251-472-3187

Montgomery
Jack Ingram Motors
334-277-5700

Tuscaloosa
Leigh Automotive
205-556-1111

Anchorage
Mercedes-Benz of Anchorage
907-277-3383

Fairbanks
Cook’s Import
907-459-7070

Arizona

Chandler
Mercedes-Benz of Chandler
480-403-3444

Phoenix
Phoenix Motor
602-264-4791

Scottsdale
Schumacher European
480-991-1155

Tucson

Mercedes-Benz of Tucson
520-886-1311

Arkansas

Fayetteville
Jones Motorcars
479-521-7281

Little Rock
Riverside Motors
501-666-9457

California

Anaheim
Caliber Motors
714-777-1900

Arcadia
Rusnak/Arcadia
626-447-1117

Bakersfield
Mercedes-Benz of Bakersfield
661-836-3737

Belmont
Autobahn Motors
650-637-2333

Beverly Hills
Beverly Hills
310-659-2980

Buena Park
House of Imports
714-562-1100

Calabasas
Calabasas Motorcars
818-591-2377

Carlsbad
Hoehn Motors
760-438-4454

Chico
Courtesy Motors Auto Center
530-893-1300

El Dorado Hills
Mercedes-Benz of Eldorado Hills
916-567-5100

Encino
Auto Stiegler
818-788-0234

Escondido
Mercedes-Benz of Escondido
760-745-5000

Fremont
Claridge’s
510-623-1111

Fresno
Mercedes-Benz of Fresno
559-438-0300

Glendale
Calstar Motors
818-246-1800

Laguna Niguel
Mercedes-Benz of Laguna Niguel
949-347-3700

La Jolla
Heinz Gietz Autohaus
858-454-7137

Long Beach
Mercedes-Benz of Long Beach
562-988-8300

Los Angeles

Downtown L.A. Motors
213-748-8951

Modesto
Modesto European
209-522-8100

Monterey
Mercedes-Benz of Monterey
831-375-2456

Newport Beach
Fletcher Jones Motor Cars
949-718-3000

Oakland
Mercedes-Benz of Oakland
510-832-6030

Palm Springs
Mercedes-Benz of Palm Springs
760-328-6525

Palo Alto
Park Avenue Motors
650-494-0311

Pasadena
Rusnak Pasadena
626-792-0226

Pleasanton
Mercedes-Benz of Pleasanton
925-463-2525

Riverside
Walter’s
909-688-3332

Rocklin
Von Housen Motors
916-924-8000

San Diego
Mercedes-Benz of San Diego
858-279-7202

San Francisco
Mercedes-Benz of San Francisco
415-673-2000

San Jose
Beshoff
408-239-2300

San Jose
Smythe European
408-983-5200

San Luis Obispo
Kimball Motor
805-543-5752

San Rafael
R.A.B. Motors
415-454-0582

Santa Barbara
Cutter Motors
805-682-2000

Santa Monica
W.L Simonson
310-829-4511

Santa Rosa
Smothers European
707-542-4810

Stockton
Berberian European Motors
209-944-5511

Thousand Oaks
Silver Star A.G.
805-371-5400

Torrance
Mercedes-Benz of South Bay
310-303-3500

Van Nuys
Keyes European
818-461-3900

Walnut Creek
Stead Motors of Walnut Creek
925-937-1655

West Covina
Penske Motorcars
626-859-1200

Colorado Springs
Mercedes-Benz of Colorado Springs
719-575-7950

Denver
Murray Motor Imports
303-759-3400

Littleton
Mercedes-Benz of Littleton
303-738-7700

Danbury
Mercedes-Benz of Danbury
203-778-6333

Fairfield
Mercedes-Benz of Fairfield
203-368-6725

Greenwich
Mercedes-Benz of Greenwich
203-869-2850

Hartford
New Country Motor Cars
866-346-2369

New London
Carriage House of New London
860-447-3361

North Haven
Mercedes-Benz of North Haven
203-239-1313

Milford
L.G. Burton
302-424-3042

Wilmington
Mercedes-Benz of Wilmington
800-800-1949

Clearwater
Lokey Motor
727-530-1661

Coral Gables
Bill Ussery Motors
305-445-8593

Daytona Beach
Mercedes-Benz of Daytona Beach
386-274-4775




Ft. Lauderdale Columbus Orland Park
Mercedes-Benz of Fort Lauderdale Columbus Motor

Mercedes-Benz of Orland Park

954-462-4381 706-327-3636 708-460-0400 Alexandria
) . Walker Automotive
Ft. Pierce Deluth Pekin 318-445-6421
Coggin Motor Mall Atlanta Classic Sud’s
772-466-7000 770-279-3600 309-347-3191 Baton Rouge
Audubon Imports

Ft. Walton Beach Macon Peru 225—490—310?
Quality Imports Jackson Automotive 1.P. Chevrolet GEO Nissan
850-863-2161 478-477-4858 815-223-7000 Lafayette

inesvill . Moss Motors
Gainesville Savannah Springfield 3372359086
352-332-7571 Critz Isringhausen Imports

912-354-7000 217-528-2277 Metairie

Jacksonville Benson Motor
Brumos Motor Cars Westmont 504-456-3727

-724- Hawaii Laurel Motors
9047241080 EC o Shrovpr

Lakeland Honolulu . Holmes European Motors
Central Florida Eurocars Mercedes-Benz of Honolulu 318-212-1212

863-688-8111 808-592-5600

Bl e
Maitland D-Patrick
Mercedes-Benz of Orlando 812-473-6500 Bangor

407-645-4222

: irk Auto Park of Bangor
Boise Fort Wayne Quir &
Melbourne Lyle Pearson Shaveralymnports 207-941-1017
Continental Motorcars 208-377-3900 260-432-7200 Falmouth
321-956-0600 Pocatello Highland Performance Motors
Miami Robert Allen s 207-781-3207

Terry Shaver Imports

Mercedes-Benz of Miami 208-232-1062 S
305-919-8000 219-924-2400 Maryland
frcer World Wide Motors Annapolis

Mercedes-Benz of Naples . . Mercedes-Benz of Annapolis
239-643-5006 Arlington Heights 317-580-6810 410-268-2222 b
Mercedes-Benz of Arlington Heights
Pensacola 847-259-4455 Lafayette Bethesda
Centennial Imports Mike Raisor Imports Euro Motorcars
850-432-9903 Barrington 765-448-4582 301-986-8800
P Beach Motor Werks of Barrington Mishawak
ompano Beac 847-381-8900 shawaka i
Autohaus Pompano Gurley-Leep Motorwerks Szﬁl;ey;[v;gers
954-943-5000 Bourbonnais 219-256-1500 410—6};3 67777

Napleton’s Autowerks
Sarasota 8159338271 Hagersiown

Glauser Mercedes-Benz of Hagerstown

941-923-3441 Champaign Davenport 733
St. Petersh Sullivan-Parkhill Imports %zjsaglgg I;glr(t)hpark 3017332301
. Petersburg 217-352-4161 388~ i i

Crown Eurocars gvglnéglsvllvltﬂlsc

727-526-3738 Chicago Des Moines 103633900
Mercedes-Benz of Chicago Mercedes-Benz of Des Moines

Tallahassee 312-944-0500 515-334-8339 Salisbury

Capital Eurocars . Pohanka TM

850-574-3777 DeKalb lowa City 410-548-3411
Brian Bemis Imports Chezik-Sayer Imports

Tampa 815-758-5451 319-337-6100 Silver Spring

Mercedes-Benz of Tampa Herb Gordon

Mercedes-Benz of Hoffman Estates
West Palm Beach 847-885-7000 Shawnee Mission
Mercedes-Benz of Palm Beach

Aristocrat Motors
561-689-6363 Lake Bluff 913-677-3300 Bost
Knauz Continental Autos oston

Sunflower Motors

Albany Lincolnwood 785-266-8480
Hentschel Motorcars Loeber Motors %{gsltlzrrl
912-883-2040 847-675-1000 Wichita 508-869-6766
L Park Scholfield Auto Plaza

Athens oves Parl 316-688-5000 Haverhill
Mercedes-Benz of Athens Napleton’s Autowerks Smith Motor
706-549-6600 815- 636-6600 Kentucky 978-372-2552
Atlanta Marion Ashland i
Mercedes-Benz of South Atlanta Foley-Sweitzer Sim Fryson Motor ?p);annsl—]ftlantic Motors
770-964-1600 618-997-1313 606-329-2288 508-775-4526
Atlanta Naperville Bowling Green i
RBM of Atlanta Mercedes-Benz of Naperville Bowling Green Imports g;lgnsflll?[l)dMotorcars
770-390-0700 630-305-4560 270-745-0001 781-596-9700
Atlanta Normal Lexington i
Mercedes-Benz of Buckhead Sud’s Motor Car ]amesgtMotor Ig:r%(i:kn Motors West

. 404-846-3500 309-454-1101 859-268-1150 508—6%575350

28 Augusta Northbrook Louisville S i
omerville

Rader Autohaus on Edens Tafel Motors Chambers Motorcars of Boston
706-860-1111 847-272-7900 502-896-4411 617-666-4100



West Springfield
Lewbar Imports
413-733-5102

Westwood
Mercedes-Benz of Westwood
781-688-1000

Missoula
DeMarois Olds-GMC
406-721-4000

Lincoln

Acme
Black Forest Motors
231-938-2840

Ann Arbor
Auto-Strasse
734-663-3300

Bloomfield Hills
Mercedes-Benz of Bloomfield Hills
248-644-8400

Grand Blanc
Grand Blanc Motorcars
810-695-4400

Grand Rapids
Betten Imports
616-241-2671

Kalamazoo
Orrin B. Hayes
269-345-0167

Novi
Mercedes-Benz of Novi
248-426-9600

Okemos
Williams
517-484-1341

Rochester
Mercedes-Benz of Rochester
248-652-3800

Minnesota

Bloomington
Feldmann Imports
952-837-6300

Maplewood
Maplewood Imports
651-483-2681

Minnetonka
Sears Imported Autos
952-546-5301

Gulfport
Bert Allen Imports
228-864-6622

Jackson
Higginbotham
601-956-4211

Missouri

Columbia
Legend
573-875-5000

Creve Coeur
Plaza Motor
314-301-1715

Ellisville
Tri-Star Imports
636-458-5222

Joplin
Frank Fletcher Mercedes-Benz
888-474-4551

Springfield
Elite
417-889-5750

Husker
402-479-7600

Omaha
Mercedes-Benz of Omaha
402-384-9999

Las Vegas
Fletcher Jones Imports
702-364-2758

Reno
Mercedes-Benz of Reno
775-326-4000

New Hampshire

Greenland
Dreher-Holloway
603-431-8585

Manchester
Holloway Motor Cars
of Manchester
603-669-6788

Bridgewater
Millennium
908-685-0800

Cherry Hill
Mercedes-Benz of Cherry Hill
856-663-0984

Edison
Ray Catena Motor Car
732-549-6606

Englewood
Benzel-Busch
201-567-1400

Fairfield
Globe
973-227-3600

Freehold
David Michael
732-462-5300

Lawrenceville
Mercedes-Benz of Princeton
609-771-8040

Little Silver
Contemporary Motor Cars
732-842-5353

Millville
Quality Lincoln Mercury Hyundai
856-327-3000

Morristown
Mercedes-Benz of Morristown
973-267-9200

Newton
Intercar
973-383-8300

Paramus
Prestige Motors
201-265-7800

Union
Ray Catena Motor Car
908-964-4000

West Atlantic City
Precision Cars of AtlanticCity
877-5MB-PARTS

New Mexico

Albuquerque
Premier Motorcars
505-821-4000

Bayside
Helms Brothers
718-631-8181

Binghamton
Feduke Motors
607-772-0700

Brooklyn
Sovereign Motor Cars
718-258-5100

Fayetteville
Romano Motors
315-637-4500

Goldens Bridge
Estate Motors
914-232-8122

Huntington
Mercedes-Benz of Huntington
631-549-2369

Latham
Keeler Motor Car
518-785-4197

Long Island City
Silver Star Motors
718-361-2332

Massapequa
Sunrise Motors
631-789-1600

Nanuet
Mercedes-Benz of Nanuet
845-624-1500

New York
Mercedes-Benz Manhattan
212-629-1600

Rochester
Holtz House of Vehicles
716-424-4740

Rockville Centre
Lakeview
516-766-6900

Roslyn
Rallye Motors
516-625-1600

Smithtown
Competition Imports
631-265-2204

Southampton
Mercedes-Benz of Southampton
631-283-0888

Wappingers Falls
Friendly Motorcars
845-298-0600

‘White Plains
Mercedes-Benz of White Plains
914-949-4000

Williamsville
Mercedes-Benz of Buffalo
716-633-0088

North Carolina

Ashevillle
Skyland
828-667-5213

Cary
Mercedes-Benz of Cary
919-380-1800

Charlotte
Beck Imports of the Carolinas
704-535-6400

Fayetteville
Valley Motors
910-487-0000

Greensboro
Mercedes-Benz of Greensboro
336-856-1552

Hickory
Hendrick Motors
828-322-5640

Raleigh
Leith
919-876-5432

Wilmington
Bob King Autohaus
910-799-3520

Winston-Salem
Mercedes-Benz of Winston-Salem
336-760-4580

North Dakota

Fargo
Valley Imports
701-277-1777

Akron
Ganley
330-733-7511

Bedford
Mercedes-Benz of Bedford
440-439-0100

Canton
Kempthorn Motors
330-452-6511

Centerville
Ross Motor Cars
937-433-0990

Cincinnati
Mercedes-Benz of Cincinnati
610-984-9080

Columbus
Mercedes-Benz of Columbus
614-299-2144

Dublin
Crown Eurocars
614-799-4666

Forest Park
Mercedes-Benz of Cincinnati
513-851-8800

Mansfield
Weidner Motors
419-529-7800

North Olmsted
Mercedes-Benz of North Olmsted
440-716-2700

Sylvania

Vin Devers
419-885-5111
Tiffin

Coppus Motors
419-447-8131

Willoughby
Leikin Motor
440-946-6900

Youngstown
Fred Martin Ford
330-793-2444



Mercedes-Benz of El Paso Tysinger Motor
Oklahoma City Carolina 915-778-5341 757-865-8000
Mercedes-Benz of Oklahoma City Garage Isla Verde .
405-236-1224 787-620-1313 Harlingen Lynchburg
Cardenas Autoplex Kenneth Hammersley Motors
Tulsa Rhode Island 956-425-6000 434-385-6226
Jackie Cooper Imports Midlothian
918-249-9393 i Houston .
;flli\tri&EMn Mercedes-Benz of Houston Greenway Mercedes-Benz of Richmond
016246181 715.986-6400 8045459600
Richmond
. Houston ,
Bend Warwick David R. McGeorge
Mercedes-B f Bend : Mercedes-Benz of Houston North ey
5 a00500 o {4%511%1321_1515 281-873-6000 804-755-9300
Houston Roancke
Eugene " West Motor
Mercedes-Benz of Eugene South Carolina Star Motor Cars 540.344-6284
541-687-8888 713-868-6800
Charleston Vienna
Medford Baker Motor of Charleston Laredo HBL.
Crater Lake Motors 843-852-4000 Powell Watson Motors 703-442-8200
5417733673 956-722-5182
Columbia Virginia Beach
Portland Dick Dyer and Associates Lubbock Phillips
803-786-8888 Mercedes-Benz of Lubbock 757-499-3771

Mercedes-Benz of Portland

800-698-7993

Salem Fowler Motors Midland
Valley Motor 843-347-4271 Britt Imports Bellevue
503—;85—1231 915-699-7993 Mercedes-Benz of Bellevue

Florence P 425-455-8535

< . Newsome ano .
Wilsonville ) ] 843-662-8711 Ewing Autohaus Bellingham
Mercedes-Benz of Wilsonville 072-599-0909 Wilson Toyota
503-454-5000 Greenville 360-676-0600
. Carlton Motorcars San Antonio .
210-366-9600 Mercedes-Benz of Tacoma

ﬁggg?‘”n Hilton Head Island Sugar Land 253-922-6820

Modern Classic Motors
610-439-1555 843-681-8500 Mercedes-Benz of Sugar Land Pasco

. 281-276-7600 McCurley Imports
Camp Hill 509-547-5555
Sun Motor Cars South Dakota Temple
717-737-3030 Sioux Fall Garlyn Shelton Imports Seattle
ioux Falls 254-771-0128 Phil Smart

Devon Vern Eide Motorcars 206-324-5959
Mercedes-Benz of Devon 605-362-9500 Texarkana

610-688-7905

Pete Mankins Pontiac-Cadillac Spokane
Doylestown 903-793-5661 Mercedes-Benz of Spokane
Keenan Motors 509-455-9100
215-348-0800 Chattanooga Tyler. .
Long of Chattanooga Classic-Tyler Motors Yakima
Erie 423-855-3726 903-581-0600 Hahn Motor

Contemporary Motorcar 509-453-9171

b Kingsport Waco
814-868-8022 Rick Hill Imports Allen Samuels Chevrolet-GEO West Virginia
423-224-2117

Ft. Washington 254-772-8850
R&S Imports Knoxville . Chqueston
215-646-6045 MemodesBenz of Knoxville Wichita Falls Smith Company Motor Cars

8 6651“_(37677_2 999 Patterson Auto Center 304-746-0600
Greenshurg 940-766-0293 Morgantown
Bud Smail Motorcars Memphis University Motors
724-838-1200 I(;/{)elr%idse%—?ﬁnz of Memphis Utah 304-206-4401
Lancaster Salt Lake City Parkersburg
Mercedes-Benz of Lancaster Nashville Ken Garff Imports Astorg Motor
717-569-2100 Mercedes-Benz of Nashville 801-521-6111

1. 304-422-6403
_ 615-742-8000

Reading
610-777-6587

Austin Shelburne Appleton
Etg:e.ColleIge . Mercedes-Benz of Austin The Automaster Enterprise Motorcars
8?}‘_22151§$r4gp0r S 512-454-6821 802-985-8482 920-749-2020

Glendale
hi Beaumont

g otors Mike Smith Autoplex Alexandria Concours Motors
724-206-6000 German Imports Mercedes-Benz of Alexandria

409-840-2000 703-241-2150 Madison
West Chester R Z European
Mercedes-Benz of West Chester Bedford Arlington. 608-258-4000
800-220-7278 Park Place Motorcars American Service Center
Wexford 817-359-4700 703-525-2100 \l{\’ausau 1 -

exfo Corpus Christi Charlottesville osemurgy Internationa
Bobby Rahal Motorcar Ed Hicks Imports Brown European Imports Auto Mall, Inc.
724-935-9300 361-854-1955 434-817-3380 715-675-7775
Wilkes-Barre Dallas Fredericksburg West Allis

Motorworld Park Place Motorcars Noble Cars International Autos

570-829-3500 214-526-8701 540-373-5200 414-543-3000



For fast, accurate color matching

You Can’t Beat
The System!
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BASF offers the most comprehensive
color management systems available
to the collision repair industry. By
using the BASF system—
SmartSCAN®2, SmartTRAK®2, and
COLOR-MAX®*2—Mercedes-Benz
Technicians can maximize speed and
accuracy in color matching, which
will help improve productivity.

For additional information please call
1-800-825-3000 or visit our website
at www. basfrefinish.com.

WE’RE MAKING WINNERS

HELPING MAKE PRODUCTS BETTER™

BASF



THERE’S NO BETTER PROTECTION
FOR YOUR REPUTATION.

There’s nothing like trust to keep your customers

coming back. Which is why Mercedes-Benz and AMG

rely on Mobil 1. Now Mobil 1 features the SuperSyn™
anti-wear system. This patented technology represents the
most advanced Mobil 1 engine protection ever. The more heat

and friction threaten an engine, the more you can trust Mobil 1.

So why give your customers anything less than Mobil 1? There’s
L no better way to take care of a Mercedes-Benz. Or business.
“ For more information, call 1-800-ASK-MOBIL or log on
e to www.mobil1.com. Nothing outperforms Mobil 1.

! THE MORE YOU KNOW ABOUT MOBIL 1,
307 THE BETTER IT IS FOR YOU, AND YOUR CUSTOMER.

Gl

MObiI Command Performance

or one of its subsidiari

of Exxon Mobil C

© 2004 Exxon Mobil Corporation. Mobil, Mobil 1 and SuperSyn are




