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TO OUR READERS:

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.

Mercedes-Benz 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 technical sources combine to make this possible.

Feature articles, derived from approved company sources, focus on
being useful and interesting. Our digest of technical information 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 kinds of features and other diagnostic 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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Pine Point Drive, Akron, Ohio
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FEATURE ARTICLES

MAN -MADE OIL

Mercedes wants man-made,
not dinosaur-produced.

ESP SPELLS SAFETY

Helping to keep drivers safe
even when they make mistakes.

ELECTRICAL BASICS,
PART ONE

Don’t be dazed and confused
by electrical troubleshooting.

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.

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.

Visit us at our new website
www.MBWholesaleParts.com to view this
issue and all past issues of StarTuned, along with a wealth

of information on Genuine Mercedes-Benz Parts. Mercedes-Benz






At Mercedes-Benz, we believe in being faithful. Faithful to getting
you the parts you want, with all the support you need. And faithful
to a partnership that strives to support your business in more and
better ways than anyone else. So you, in turn, can be faithful to
all those who rely on you. Contact your dealer. Unlike any other. Mercedes-Benz




FEATURE ARTICLE




Mercedes-Benz wants man-made,
not dinosaur-produced

If you've ever worried that the viscosity of
synthetic oil is too thin to provide sufficient
film strength, you can forget it. As the decal
proclaims, this F1 car uses the most popular
brand, and its engine operates at fabulous
rpm for hours at a time.

In most cases, something real is better than
something synthetic, but not for lubricating
oils. The Mercedes-Benz Flexible Service System
(FSS) calculates when oil changes should be
done based on factors other than mileage alone,
thus allowing change intervals to be extended.
Since April of 2001, M-B has recommended syn-
thetic liquid lubricant for all Mercedes-Benz
vehicles, so we can all feel more comfortable
with the longer intervals.

Mercedes was one of the first, but is not
unique in using synthetics as its OEM oil.
According to a Mobil 1 spokesman, 27 different
cars now use his company's oil as the factory
fill, including prestige nameplates such as
Mercedes, Porsche, Bentley, and Corvette. The
reason is simple: superior performance.

Oil can be evaluated using many different
standards: viscosity consistency, anti-wear,
anti-oxidation, and detergent properties are just
a few of the tests done that apply directly to
automotive engines. In every comparison, syn-
thetics beat mineral- or petroleum-based oils.

Multi-viscosity synthetics can also be used at
lower viscosity ratings than most petroleum
based oils, which helps improve performance
and fuel economy by reducing drag. This
characteristic also allows it to get into bearings
faster at low-temperature start-up (See Viscosity
Basics Story). Mobil 1, for example, goes all
the way to a OW rating, and you can’t get
lower than zero. However, synthetics’ superior
performance comes with a higher price tag.
Even at the heart-stopping prices that crude
oil (the base for non-synthetic lubricants)
reached and maintained since mid-2005,
synthetics are still more expensive than

What's in your dispenser drum? Mercedes-Benz
has recommended synthetic oil for all its
vehicles since April of 2001. Petroleum-based
oils simply cannot provide the lubrication
and protection that current Mercedes-Benz
engines require. You should use synthetic
oil in all V6, V8, and V12 engines.
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After more than 210,000 miles, this oil pan from a Mercedes E320 shows virtually no sludge.
Synthetic oil was used exclusively, with 15,000 mile oil and approved filter change intervals
(courtesy ExxonMobil).

conventional lubricating oil. The premium
price is the only reason why synthetics haven’t
taken over the market. In fact, synthetics are
estimated to account for only about five
percent of engine oil sales. But their market
share is growing as more people — shop own-
ers, techs, and motorists alike — realize that the
premium performance of synthetics justifies
their higher price.

What oil does

Ask most people, including many techni-
cians, what oil does and you will usually hear
“lubricate” or “reduces friction” in reply. If that
were entirely correct, engine oils would be sim-
ple to produce. But lubrication and friction
reduction is only one of the jobs that motor oil
must do. In addition, it must:

* Clean the engine by “capturing” contaminants
and holding these microscopic particles in sus-

pension until they can be removed by the oil fil-
ter, then eliminated during regular LOF service.

*Reduce the temperature of engine compo-
nents by absorbing and redistributing heat.

*Provide a seal between the piston rings, their
grooves and the cylinder walls as the piston
travels up and down.

*Reduce engine wear by not only reducing fric-
tion, but also by absorbing the impact force
placed on the connecting rod bearings and
crankshaft rod journals when the piston
changes its direction of travel.

As engine oil lubricates, cleans, cools, seals,
and absorbs shock, it must also:

*(Cling to the various surfaces to provide at
least some lubrication and protection during
start-up until normal oil pressure has built up
and oil is flowing.



* Maintain viscosity (thickness) across a wide
range of temperatures. If oil gets too thick when
cold, flow will be inadequate during start-up in
cold conditions resulting in rod knocks and
accelerated bearing wear. If oil gets too thin
when hot, it cannot maintain the film strength
needed for adequate lubrication.

Synthetics accomplish all lubrication tasks
better than petroleum oils because of the differ-
ence between the base stocks. Basically, mole-
cules in a synthetic remain stable under a
wider range of temperatures and pressures.
Long after petroleum oil has failed due to heat
and pressure, synthetic oil just keeps on flow-
ing and providing protection.

More advantages

Synthetics also have other advantages over con-
ventional oils:

* Synthetics have much less change in viscosity
as temperatures change. The synthetic will flow
more smoothly during cold start-up and will
maintain viscosity for consistent lubrication as
the engine reaches operating temperatures.

*Even at extremely cold temperatures (down to
50 below zero F.), low viscosity synthetic oil will
flow. At those temperatures, conventional oils
look like brown concrete that is starting to set up.

*Better high-temperature performance. The
lighter chemical compounds in conventional
oils will vaporize under high temperatures,
causing increased oil consumption, decreased
lubrication performance, and sludge formation.
Depending on the viscosity grade, synthetics
resist vaporization better.

* Synthetics tend to cling to engine parts after
shut-down instead of completely draining down
into the oil pan. The microscopic layer of syn-
thetic oil on the surfaces of moving parts at
start-up drastically reduces engine wear.

* Any oil will fail if it becomes oxidized, and
every oil additive package contains oxidation
inhibitors to increase service life. But these
inhibitors are much more effective in a synthet-
ic, which is one of the major reasons why syn-
thetic oil can be safely used, under certain driv-

ing conditions, for 10,000 miles or more
between changes.

*Because of their greater stability, synthetics
cause fewer problems with sludge and other
oil-related contamination. The high level of
detergents in synthetics and the greater effec-
tiveness of those detergents keep the engine
cleaner than would be the case with ordinary
motor oil.

OIL SLUDGING

Minor

Normal Major

Since the lighter fractions of synthetic oil
don't flash off as readily as those of
conventional oil, and because detergent
additives work especially well with it

sludging is much less of a problem as long
as the required oil and filter change inter-
val is observed.

The base difference

Petroleum lubricants are among the many
hydrocarbon products, along with diesel, gaso-
line, kerosene, etc., produced by distilling crude
oil. After distillation, petroleum lubricants are
further processed by removing solvents, waxes,
sulfur and other impurities normally found in
crude.

No oil, synthetic or otherwise, works alone.
Both have complex additive packages to improve
life, reduce friction, avoid oxidation, etc. After
the base stock is completely refined, these com-
plex additive packages are added to give the oil
the performance characteristics required in
modern internal combustion engines.
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Viscosity is a measure of how readily or reluc-
tantly a given oil will pour. In the United States,
the Society of Automotive Engineers (SAE)
established the test procedure to measure vis-
cosity. The lower the number the easier the oil
will flow because it is “thinner.” A high viscosity
number means the oil is “thicker.” In cold weath-
er, you want a lower viscosity so the oil will flow
easily during start-up. However, as the engine
temperature increases, you want a higher vis-
cosity to resist oil film breakdown.

SAE has two viscosity test procedures. The
winter viscosity value is measured at O degrees
F. and has a “W” after the number (SAE 5W, 10W,
or 20W). For the rest of the year, a high-temper-
ature viscosity is tested at 210 degrees F. and
has no letter behind it (SAE 20, 30, 40, and 50).

Very few single viscosity oils, conventional or
synthetic, are sold today. Most oils, including all
of the Mercedes Benz-approved synthetics, are
“multi-viscosity”, meaning that they are effective
over a wide range of operating temperatures.

For example, a 5W-30 oil meets the SAE 5W
standard for winter oil at O deg. F. It also meets
the SAE 30 standard when tested at 210 deg. F.
This oil will flow easily at low temperatures and
will still provide full lubrication at normal oper-
ating temperatures.

Depending on the quality, an oil with a lower
viscosity rating may reduce friction and parasitic

Synthetic oils use one of several man-made
base stocks. Currently, four different base
stocks are used: synthetic hydrocarbon,
diesters, poly esters, and complex esters. For
the purposes of this article, just naming those
four is as far into the complex subject of syn-
thetic oil chemical engineering as we will go.

Synthetic base stocks have superior lubricat-
ing characteristics compared to petroleum-
based oils. After a base stock is selected, manu-
facturers blend in their unique additive pack-
ages to give their oil its full range of perform-
ance characteristics. Although both synthetic
and petroleum oils use similar additive pack-
ages, the additives work better in synthetic oil.

Not so new

The synthetic automotive oils now available
first appeared in the United States in the mid-
1970s, but the history of synthetics actually
goes back a century earlier.

Professor Charles Friedel, a French chemist,
and Professor James Mason Crafts, an
American chemist, working together, were pio-
neers in hydrocarbon (petroleum-based) chem-
istry. The two are generally recognized for cre-
ating the first synthetic oil in 1877. However,
more than 50 years passed before Standard Oil
of Indiana developed a practical method of pro-
ducing synthetic oil in commercial quantities.
But the oil’s very high cost, compared to the
price for petroleum-based lubricants, which
were more than adequate to meet the engine
performance demands of the time providing
recommended change intervals were con-
cerned, doomed synthetics in the marketplace.

War-time necessity gave synthetics their first
practical applications. In the mid- to late-1930s,
Germany took the lead on synthetic research.

World War II was imminent, and having lim-
ited access to petroleum, German chemists
developed several synthetic alternatives to con-
ventional lubricating oils. The crankcases of the
diesel engines that powered German tanks dur-
ing the battles on the frigid Russian front were
filled with synthetic oil.

Synthetic oils also helped pave the way for
the development of jet aircraft during the last
days of WWII and into the 1950s. Jets run much
hotter than piston engines and have much



tighter bearing clearances. Petroleum-based
oils simply could not withstand the tempera-
tures and provide the lubrication that jet
engines required, so synthetics became
absolutely necessary.

In a large part, the development of synthetic
automotive motor oil can be traced to the use of
synthetics in jet engines. One pioneer in this
effort was Air Force Lt. Col. Albert J. Amatuzio,
a pilot stationed at an air base in northern
Minnesota during the 1960s. Recognizing the
outstanding performance of synthetics in jet
engines, especially considering Minnesota’s
brutal winter temperatures, Amatuzio began
experimenting with synthetics for automotive
use. He later developed one of the first commer-
cially-available synthetic automotive engine
oils, AMZOIL (Amatuzio-oil) in the early 1970s.

In 1973, Mobil began marketing its synthetic
oil in Europe. A year later, the company intro-
duced Mobil 1 synthetic oil in the United States.
Since the mid-1970s, the synthetic market has
been joined by products from most of the major
oil companies and numerous lubricating oil
suppliers.

The demand for synthetics received a boost
from an unexpected source—the environmental
movement. In the late 1960s and early 1970s,
the automotive industry began grappling with
newly-introduced emissions regulations. A hot-
ter-running engine helps reduce certain emis-
sions, so the carmakers started designing
engines that ran hotter. But the temperatures
were so high, petroleum-based lubricants would
fail unless the oil was changed frequently.

Because synthetics could withstand higher
engine temperatures without a problem, syn-
thetic manufacturers anticipated rapid sales
growth. That didn’t happen because changes in
refining and additive packages enabled petrole-
um-based oils to perform adequately in the hot-
ter running engines.

Teething problems

The early seal problems have been solved —
the formulations for both synthetics and seal
materials have been changed. Seals in any
engine made after 1980 are compatible with
both conventional and synthetic oils.

Before you retrofit one of your customer's
cars to synthetic oil, make sure you've found
and fixed any leaks that might be present.
Otherwise, minor seepage may escalate to
heavy bleeding. By the way, nothing beats
crankcase dye and a UV light for zeroing in
on a leak.

The existing-leak issue remains. If an engine
leaks with conventional oil, it will really leak
with a synthetic. If you have a customer who
has been using petroleum based oil and wants
to shift to a synthetic, you should check for
leaks before accepting the job. If the engine is
excessively dirty, sell the customer an engine
cleaning, which will make leaks much easier to
find. Any leaks must be repaired before switch-
ing to a synthetic. Otherwise, guess who's
going to eat the cost for fixing a high oil con-
sumption problem “caused by that synthetic oil
you put in my car”!

In the 30+ years synthetics have been on the
market in the United States, the formulations
for both the base stock and the additive pack-
ages have been continually revised to meet new
standards. Environmental regulations, which
gave synthetics their first boost, continue to
push better synthetic oil performance.
“Environmental standards have been the big driv-
er in the reformulation of Mobil 1,” says a compa-
ny spokesman.

As emissions standards have gotten tighter,
oxygen sensor and catalytic converter contami-
nation control has become more critical. Engine
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oils cannot release any substances that might
contaminate oxygen sensors and catalytic con-
verters. Meeting these requirements can be a
challenge.

“We had to reduce Mobil 1’s phosphorus con-
tent to protect the catalytic converter. But phos-
phorus was part of our anti-wear additive, so we
had to develop a new additive formula for resist
wear. And when you reduce oil consumption to
keep the converter cleaner longer, that means oil
stays in the crankcase longer. Which means you
have to have a better anti-oxidant additive for
longer oil life,” the spokesman tells ST. “Every
time we develop a new formulation, we think we
have the best oil we’ve ever produced. But then we
have a new requirement to meet and we go back
to the lab and produce an even better oil.”

Aftermarket Additives

Although the profit margin on aftermarket oil
additives can be very attractive, the reality is
that these products offer little, if any, value. In
fact, some additive manufacturers have been
forced to either change their claims, or even
pull their products from the market, because

Approved Oils

they could not provide independent testing that
supported their claimed benefits.

Mercedes-Benz, along with all of the other
carmakers, has already done extensive testing
on engine lubricants. And, working with the oil
companies, the carmakers have developed rec-
ommended formulations to meet lubrication
performance requirements without requiring
any aftermarket product.

In fact, some aftermarket additives may lead
to fouling of the catalytic converter and other
emission control systems when used for a pro-
longed period of time. The newer generations of
synthetic oil are formulated to contain less of
the compounds that may foul emission control
devices.

There's no need to have a degree in chemistry
or chemical engineering to determine which syn-
thetic is best for your customer’s car because
Mercedes-Benz has already done the analysis for
you. Just select one of the oils on the Mercedes-
Benz list of approved synthetics (see accompany-
ing sidebar), change the oil and filter, and per-
form the other services based on FSS monitoring
and your customer can count on enjoying his or
her Mercedes for a long, long time.

Each of these oils meets or exceeds the company’s MB 229.3 or 229.5 Lubrication Certification
Standard, as noted. Use 229.5 oils in 2005 and later model year vehicles:

Mobil 1 SuperSyn European Car Formula OW-40 229.5

Castrol Syntec European Formula OW-30 229.5

Castrol Syntec 5W-40 229.3

Pennzoil European Formula Ultra 5W-30 229.5

Pennzoil Synthetic European Formula 5W-40 229.3
Quaker State European Formula Ultra 5W-30 229.5
Quaker State Full Synthetic European Formula 5W-40 229.3

ELF Excellium 229.5 5W-30 229.5

ELF Excellium LDX 5W-40 229.3

ELF Excellium LDX OW-30 229.3

76 Pure Synthetic Motor Oil 5W-40 229.3

Kendall GT-1 Full Synthetic Motor Oil 5W-40 229.3

Motul 8100 E-Tech OW-40 229.3
Motul 8100 X-Cess 5W-40 229.3

Shell Helix Ultra 5W-40.229.3
Valvoline SynPower MXL OW-30 229.3
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Helping to keep drivers safe
even when they make mistakes




No other recent automotive innovation has
had such an immediate impact on accident-
avoidance safety as the electronic stability sys-
tem, such the Mercedes-Benz ESP (Electronic
Stability Program). Multiple traffic safety stud-
ies, done by private groups and government
agencies in the United States and Europe, credit
stability control with reducing single-car crash-
es by up to 35 percent. For SUVs, the results
are even more dramatic. The National Highway
Traffic Safety Administration (NHTSA) says ESP
cuts “single-vehicle” SUV crashes by 67 per-
cent. Logically enough, according to the reports
the reduction in accidents is accompanied by a
corresponding reduction in fatalities and
injuries.

In a statement issued when NHTSA released
its findings, the agency said, “Electronic stabil-
ity control appears to be highly effective in
reducing single-vehicle run-off-road crashes
such as rollovers and collisions with fixed
objects . . . This technology appears to provide
safety benefits by reducing the number of
crashes due to driver error and loss of control,
because it has the potential to anticipate situa-
tions leading up to some crashes before they
occur, and has the capability in some cases to
automatically intervene to prevent them.”
According to NHTSA, if all vehicles on the road
in the United States had an ESP system, up to
800,000 of the approximately 2 million single-
vehicle crashes that now occur every year
might be prevented.

The development of ESP was a multi-year
“tandem” project done by Mercedes and Robert
Bosch GmbH. “Tandem” is the term Mercedes
uses to describe a complex project development
effort between Mercedes and one of its key sup-
pliers. According to Mercedes, because of its
partnership approach with Bosch, “The usual
time to develop such a system (ESP) was
reduced by one-third, and development costs
for the new system were lower than for the
basic ASR traction control system.” Mercedes-
Benz introduced ESP in the 1996 model year
and it is now standard on all cars and SUVs.

Function

With the exception of drag racing and set-
ting land speed records at the Bonneville Salt

UNDERSTEER

When a vehicle “oversteers,” it turns too much,
with the front end turning more than the driver
intended (fishtails). When a vehicle “under-
steers,” it doesn’t turn enough. Instead of making
the turn, the vehicle tends to slide toward the out-
side edge of the curve (plows).



ESP

Flats, the ability to handle a car in the corners
is critical to motorsports. Races are won and
lost in the corners, and drivers are judged on
how quickly and smoothly they can maneuver
their car through a turn. When cornering, race
drivers want to be on “the line” that allows
them to make the turn smoothly and exit the
turn, heading for the straight, at the highest
possible speed.

If a driver misjudges his speed going into a
corner, and can correct it in time, the only
penalty is losing too much speed or taking too
long to make the turn. If the driver cannot cor-
rect the mistake, the car will either “under-
steer,” going off the line and heading for the
outside of the curve, or “oversteer,” with the
rear of the car swinging around quickly and
possibly going into an uncontrolled spin. In
NASCAR terms, a car that has a tendency to
understeer is “tight” and “pushes.” A car that
wants to oversteer is “loose.”

On the highway, the ability to safely control a
car through a turn is no less important than on
a race track. Most of the time on the road,
speeds are slow enough, and road conditions

are good enough, that safely controlling a car is
not difficult. But whenever the combination of
speed and road conditions creates a situation
that approaches the limits of the vehicle’s abil-
ity to stay on the road, losing control because of
understeer or oversteer is a serious risk.

Unfortunately, most motorists don’t know the
signs or the “feel” of a vehicle approaching its
handling limits. They don’t realize something is
about to go wrong, until it happens and they
have lost control. Then the typical response is
to slam on the brakes and hope for the best.

Safely driving a car at or near its limits is a
skill gained only with training, practice, and
maybe a few crumpled fenders. Until ESP, that
is. In a Mercedes-Benz car or SUV with ESP, the
system senses an impending loss of control,
either understeer or oversteer. It then corrects
the problem by selectively applying the brakes.
ESP can even apply brake force to only one
wheel, something not even the most skilled
driver can do.

Under dry road conditions, ESP is probably
not particularly valuable to the rare, highly-
trained driver who is skilled and experienced at

This illustration shows the location of the ESP sensors and microcomputer in a new S-Class. The
basic component placement is the same for all Mercedes-Benz cars and SUVs equipped with ESP.




ESP shares some components, like the wheel speed sensors, with the ABS and ASR systems. But the yaw
rate sensor and steering wheel angle sensor are strictly for ESP.

driving a car near the limits of control. But ESP
is very valuable in protecting the majority of
drivers who find themselves in a situation
where they are going too fast to make a turn. On
wet or icy roads, even a skilled driver will ben-
efit from having ESP because the system can
regulate braking more effectively than even the
best driver is able to do.

Extra Sensory Perception?

The development of ESP was the logical out-
growth of the marriage between chassis compo-
nents and electronics that started when
Mercedes introduced anti-lock braking (ABS) in
1978. ABS prevents individual wheels from
locking under hard braking. After ABS, the
next step was ASR (Acceleration Slip
Regulation) traction control, which is the mir-

ror of ABS. Instead of preventing wheels from
locking up, which is what ABS does, traction
control prevents excessive wheel spin when the
tires on the drive wheels can’t get traction or
“bite” on the pavement during acceleration.

ESP essentially combines ABS with addition-
al sensors to monitor the driver’s steering
wheel input and the directional movement of
the car. ESP components include:

* Wheel-Speed Sensors

Signals from the wheel speed sensors, already
used for ABS and ASR, are key inputs to the ESP
system. ESP continually monitors the relative
speed of each wheel. Variations in wheel speed
between outside and inside wheels are also
used as a double check against the lateral accel-
eration sensor's reading of the gravitational or
sideways forces on the vehicle.

(Continued on page 20)




GENUINE MERCEDES-BENZ REMA

R ErPLACE — 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 ssemMBLED — Completely assembled from components and not just repaired.

N Ew — Tested to new unit standards.

QUALITY, RELIABILITY AND VALUE

The quality, reliability and value of the Genuine Mercedes-Benz 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 N 5
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 Mercedes-Benz Remanufactured A/C Compressor

and a new one is the price. Which we're sure you'll find quite refreshing.

IT’S ALL IN THE PROCESS

Remanufacturing Process (Genuine Mercedes-Benz)

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.

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



NUFACTURED A/C COMPRESSORS

Remanufactured for Mercedes-Benz by

Mercedes-Benz

Available only through your local Mercedes-Benz Dealer



ESP

(Continued from page 17)

* Hydraulic Modulator

ESP shares the same hydraulic modulator with
ABS and ASR to regulate brake force. ESP, like
ABS, can regulate braking at individual wheels
to prevent loss of control. As Mercedes-Benz
puts it, the system acts like it has four pedals,
one for each wheel.

* Steering Wheel Angle Sensor

This sensor monitors the driver’s steering wheel
input to determine where the driver wants the
car to go. The steering-wheel angle sensor has a
working range of 720° with a tolerance of + 5°.

¢ Yaw Rate Sensor

The yaw rate sensor measures the rotation of
the vehicle around its vertical axis. Picture a
bird’s eye view of a car, looking straight down.
The more the back end is shifted or rotated
from a straight-ahead direction, the greater the
yaw. If the centerline of the car is exactly on the
direction the car is traveling, the yaw is zero. If
the rear end has spun out, either to the left or
right, so that the car is exactly sideways to the
direction of travel, the yaw is 90 degrees. The
rate of yaw change is measured continuously as
the vehicle is traveling.

* Micro-Computer

The ESP input signals are processed by the
onboard computer, typically at the rate of about
25 times per second. Basically, the computer
looks at the steering angle input—which is
where the driver wants the car to go—and com-
pares it with the input from the yaw rate sensor,
which indicates the direction the car is going,
as well as other sensors.

Calculations and actuations

The ESP works in the background — drivers
almost never know it's there. Even when the
system corrects an out-of-control problem, the
motorist is barely aware of what just happened.

Unlike ABS, which only works when brak-
ing, or ASR, which only comes into play during
acceleration, ESP's benefits are always avail-
able. Whenever the vehicle is moving, whether
accelerating, traveling at a steady speed, or

braking, ESP is monitoring the various inputs
and taking corrective action as necessary to
prevent loss of control. The system is effective
on all road conditions, including rough,
uneven surfaces; loose gravel; and snowy, icy,
or wet roads.

ESP uses the angle of the steering wheel and
the individual speeds of the four tires to calcu-
late the path being steered or the direction the
driver wants the car to go. At the same time,
ESP, based on the gravitational forces and
amount of yaw, measures what the car is actu-
ally doing.

Minor differences between the steering
wheel angle input and yaw rate input do not
trigger ESP action. But when the difference
becomes significant, ESP goes to work. When
the system detects an understeer condition,
with the car trying to push toward the outside
and not follow the turn, ESP applies brake
hydraulic pressure to the inside rear wheel. If
oversteer is detected, with the back end start-
ing to swing around and put the vehicle into a
spin, ESP increases brake pressure to the out-
side front wheel. For example, if the back end
starts sliding to the right, ESP applies the
right front brake to counter the oversteer and
stabilize the vehicle (see page 15).

Just as ABS can “pump the brakes” for maxi-
mum braking faster than any human can, ESP
braking control effectively provides faster
counter steering to correct a skid than most
drivers can.

ESP can’t raise “cornering speed” or the max-
imum speed that a car can travel going through
a turn. Maximum cornering speed for any given
corner, at any given time, is a complex function
of the vehicle’s weight, engine power, suspen-
sion, brakes, tires, total chassis dynamics, and
road conditions.

And, as the old saying goes, “Nothing is fool-
proof to a sufficiently talented fool.” If, for exam-
ple, a driver tries to take a hard right turn at 90
miles an hour on a rain-slicked or icy road, ESP
will do what it can to keep the car going where
the driver wants to go, but the odds are very
good that the driver will soon be testing other
Mercedes-Benz safety features, including seat
belts, airbags, and crumple zones.



With ESP, a potential crash is avoided
because the system kept the vehicle
under control as the driver goes
through the turn too fast for
conditions.

an obsticle

control

E] Countersteering causes
the vehicle to skid

Zero complaints

No routine maintenance is required for ESP,
and drivers don't have to make any changes in
their normal driving habits to benefit from the
system. You should, however, advise customers
to use only tires approved by Mercedes-Benz for
their cars. And, as with ABS and ASR, ESP
requires that all four tires be the original size
and type. Differences in tire adhesion caused
by using unmatched types or brands of tires
reduce the effectiveness of ABS, ASR, and ESP.

Even vehicles with AWD and 4WD benefit
from having ESP. AWD and 4WD give improved
traction, especially when road conditions are
poor, but they do not automatically correct loss
of control situations when oversteer or under-
steer occurs. Only ESP can do that.

Vehicle without ESP

K]l Vehicle approaches

1 Vehicle goes off course,
enters oncoming traffic
lane and driver loses

Vehicle with ESP

Kl Vehicle approaches
an obsticle

] Vehicle threatens to
break away. ESP
intervenes and restores
full steerability

E] Countersteer results in
threat of renewed breakaway.
ESP intervenes again.

] Vehicle is stabilized

For all its complexity, ESP is very reliable.
Because the system works in the background,
and drivers often are not even aware of its pres-
ence, owner complaints about ESP performance
are rare. Typically, the problems with ESP are
sensor malfunctions that trigger a MIL
(Malfunction Indicator Lamp). As with any code
indication, follow the Mercedes-Benz diagnostic
procedure for the specific vehicle year and
model. Also, when the battery is disconnected,
you might find that the ESP warning lamp is on,
but the one for ABS is not. This is because the
steering wheel angle sensor isn't initialized.
Simply turn the wheel lock to lock a few times
with the key on. The only general troubleshoot-
ing advice we can offer is to check the wheel
speed sensors for physical damage.

.|
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Just think about this for a minute: The 1886 Benz Patent Motor Wagen, which is generally considered to
be the first viable car, had virtually no electrical system. We've come far.

Except for the occasional spark, or the glow of
a filament, electricity is invisible, and it's hard
to comprehend something you can't see. So, it's
understandable that many technicians, novices
and veterans alike, would have dark corners in
their minds on the subject. When you follow a
Mercedes-Benz electrical diagnostic procedure,
are you just performing the steps, or do you
really understand what the readings mean? The
results you get during your testing will make

much more sense when you can interpret the
numbers, not just read them.

This article is not intended to make you an
electrical engineer, but just to give you a start.
We'll cover only basic 12 volt, direct-current
automotive circuits this time, but future articles
will go into greater depth on testing and trou-
bleshooting. By the way, we're talking about
electrical, not electronics — there's a difference
(see sidebar on page 27).




ELECTRICAL BASICS

A solid knowledge of basic electrical con-
cepts will enhance your skills as a
Mercedes-Benz technician when you per-
form any diagnostic test procedure (cour-
tesy Fluke).

Pumping electrons

The easiest way to understand electricity is to
think of water flowing through a pipe. To get
the water to move, you must apply pressure.
The amount of pressure and the diameter of the
pipe determine the volume of water that moves
during a given time. If you apply the same
amount of pressure to a small pipe as to a large
pipe, more water will move through the large
pipe because it has less resistance.

Now, a little nuclear physics, greatly simpli-
fied. Everything is made up of atoms. Each atom
has three major components—protons, neu-
trons, and electrons. The protons and neutrons
are clumped tightly together to form the atom’s
center or core. The electrons orbit the core, sort
of like planets orbiting the sun. Protons have a
positive charge, neutrons have no charge, and
electrons have a negative charge. Individual
atoms have no electrical charge because each
atom has an equal number of the positively

Most electrical testing is done in the shop,
but occasionally you have to test in “on the
road” conditions. The only safe way to trou-
bleshoot on the road is to have one person
driving and one person using the meter
(courtesy Fluke).

charged protons and the negatively charged
electrons and the charges cancel each other out.

The nucleus of the atom, containing the pro-
tons and neutrons, is incredibly stable. Which
is a good thing, because the term used to
describe an atomic core coming apart is
“nuclear explosion,” which is something that
would ruin your day.

Normally, electrons stay in their orbits. But
electrons are not tightly bound to the core of the
atom. Under certain conditions, electrons will
leave the orbits around one atom and jump into
orbits around another atom, then another atom,
and another atom, like a game of leap frog
involving nearly countless electrons moving at
almost the speed of light (186,200 miles per
second). Electrons will jump from orbit to orbit
because of a chemical reaction (which is what
happens inside a battery), magnetic induction,
or friction. The movement of the electrons is
what causes an electric current — actually, it is
electric current.



Two things to remember:

¢ Jt takes some external force—as we said,
chemical reaction, magnetic induction, or fric-
tion—to cause electrons to flow. In other words,
the other energy source is converted to electri-
cal energy.

* No electrons are created or destroyed when
there is an electric current. The electrons only
move from one point to another within the cir-
cuit. As one of our editors once said, "Only recy-
cled electrons have been used in the creation of
this magazine."

To continue our hydraulic illustration, think
about a closed water system consisting of a

Flow of current
(Conventional theory)

Almost every Direct Current diagram
shows current flow starting at the positive
terminal of the battery, passing through
the circuit, and returning to the negative
terminal or a ground. Actually, the current

flows in the opposite direction. But the dis-
tinction is not important for automotive
service work, which is why most diagrams
and schematics use what's known as "con-
ventional theory."

Flow of current
(Electron theory)

The scientifically-accurate electron theory
describes Direct Current flow from the
negative terminal to the positive terminal.
The correct direction of current flow was
not understood until long after the “con-
ventional theory” was established, which

is why most people continue to use the
“positive to negative” concept of conven-
tional theory. If you see a diagram show-
ing negative to positive flow, it isn’t
wrong, the drawing is simply showing
electron theory flow.

pump, reservoir, and piping. When some exter-
nal force causes the pump to move, the water
flows out of the reservoir, through the pipes,
and back to the reservoir. Because the system is
closed, no water is added and no water is lost, it
simply moves from one point to another
throughout the system.

If electrons flow in only one direction, it's
called “Direct Current” or “DC.” DC is fine for
relatively small electron flow over short dis-
tances, which is why it is the current found in
automotive use.

For large current flow over long distances, DC
doesn’t work very well. That's why the electri-
cal power to your home, your shop, or any other
commercial application is “Alternating



ELECTRICAL BASICS

Current” or “AC.” In an AC circuit, current flow
changes direction rapidly, going back and forth
within the circuit typically at 60 cycles, or 60
Hz. Because AC is not commonly used in auto-
motive applications (except, of course, for the
charging system — the alternator produces AC,
but that current flow is immediately rectified to
DC by diodes for use throughout the car), we're
not going to cover it in this article.

It's interesting to note that virtually all DC
wiring diagrams, including automotive
schematics, are technically wrong. The dia-
grams show electrons leaving from the positive
terminal, passing through the circuit, and
returning to the negative terminal. In fact, elec-
trons actually go the other way, from negative
terminal to positive. When the earliest research
into electricity was being done in the late 1700s
and early 1800s, none other than our own Ben
Franklin—patriot, statesman, scientist, inventor,
and kite flyer—made the decision to label one
terminal “positive” and the other “negative”
and then declare that was the direction of cur-
rent flow. Unfortunately, Ben guessed wrong,
but the error was not discovered until long after
the early scientific work was completed and the
positive to negative idea was firmly in place.

Count Alessandro Volta, 1745 - 1827

Georg Simon Ohm, 1787 — 1854

For most DC work, however, it doesn’t really
matter how electron flow is described. If you
ever hear people referring to “electron theory”
when talking about DC circuits, they mean elec-
trons flowing from negative to positive, as they
actually do. But most applications use what is
called “conventional theory” to describe the
positive to negative flow that most people are
familiar with.

Players & Relationships

Electromotive force is what pushes current
around a circuit. You can call it voltage poten-
tial, or the difference in the "pressure" on the
electrons between the two ends of the circuit.
One volt (named for the Italian scientist and
Count Alessandro Volta, 1745-1827) is the force
needed to push one ampere through one ohm.
Or, one volt equals the difference in electrical
potential between two points on a wire carrying
a constant one ampere current when the power
dissipated between the points is one watt.

An ampere (which appellation commemo-
rates the French mathematician and physicist



André Marie Ampere, 1775-1836), commonly
referred to as an "amp," is one coulomb per
second. What's a coulomb? It's a charge of
about six quintillion electrons (that is, a six
followed by 18 zeros). To put it another way,
it's the quantity of electricity that is moving,
somewhat like the number of liters or gallons
a water hose can supply per second.

One ohm (from the German physicist Georg
Simon Ohm, 1787-1854) is the resistance to
electron flow that's present if moving one
ampere through the resistor produces a one volt
drop. In other words, one ampere requires one
volt to be coerced through one ohm. To continue
our hydraulic illustration, it can be likened to a
restriction in a water hose.

James Watt, 1736 - 1819

Watts (after Scottish engineer James Watt,
1736-1819 did you notice that all these guys
lived at about the same time?) are similar to
horsepower. In fact, one horsepower translates
into 746 watts. One watt is a unit of power equal
to one joule per second, a joule being a unit of
energy equal to the work done when one
ampere is passed through one ohm for one sec-
ond. You can get watts by multiplying volts
times amps. So, a five ampere bulb on twelve
volts is burning 60 watts.

DISTINCTION

We'd better make the distinction between the
terms "electrical" and "electronic." The former
refers to relatively simple devices that operate
on or generate electricity, and the circuits neces-
sary to feed and control them. "Electronic," on
the other hand, implies the use of semiconduc-
tors such as transistors and diodes, and integrat-
ed circuits.

Unfortunately, that still doesn't make it per-
fectly clear, but you can tell the difference from
experience. A starter motor is obviously electri-
cal, while a radio or an electronic control module
qualifies as electronic even though it's powered
by electricity. Think of what an electrician has to
know compared to the skills of an electronics
technician.

What we're interested in here are the charac-
teristics and behavior of electricity, to the
exclusion of electronics.

While the plumbing analogy we used above is
hardly scientifically exact, it does seem to aid
understanding. Voltage is likened to water pres-
sure, amperage to the volume flowing, and
resistance to a restriction in the hose. The
amount of work this flow can do (spinning a
water wheel, for example) is measured in watts,
and the "pump" may be either a battery or a
generator/alternator.

B In a future issue of StarTuned, we'll give you

the most important practical points of this
topic, which amount to applied science at its
most interesting.

Visit us at our new website
www.MBWholesaleParts.com
to view this article and all past issues of StarTuned,
along with a wealth of information on
Genuine Mercedes-Benz Parts.
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I 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.
Removal of Rear Axle
Halfshaft Flange with
Double-Row Tapered
Roller Bearings and
Modification of Special
Tool — Models 300TE,
300TE 4 Matic, 300TDT
and E320 Wagon

These bearings can only be
pressed out of the rear half-
shaft flange with the wheel car-
rier removed from the vehicle
first, and then by the use of a
stationary hydraulic press to
remove the double row tapered
roller bearing itself.

These double row tapered
roller bearings require extrac-
tor force three times that of the
force required to pull the dou-
ble row tapered ball bearings

used on other models. The
puller special tool number 202
589 04 43 00 is not designed to
handle such forces.

The special tool puller should
be modified with a shear pin,
which is installed at the pres-
sure screw of the hydraulic
press. The pin will shear at a
force of 40Nm, thus preventing
any further pressure build-up
at the hydraulic press, making
the application (except on
Model 124.090/092/193/290)
of this tool safer on all vehicles.
The modified pressure screw is
available with the shear pin as

a spare part under the follow-
ing special tool part number:
202 589 04 43 11.

Note: Prior to removing the
double row tapered ball bearing
from the installed wheel carri-
er, review the following docu-
ment in WIS: AR35.20-P-0130B.

Synthetic Oil
Recommended with FSS
All models equipped
with the Flexible
Service System

Service D
in 13000 Miles

+81 °F
4189 M

P 10431M 8

In case you haven't heard,
Mercedes-Benz USA has
changed the engine lubricant
recommendation for all FSS-
equipped vehicles (1998 and
up): Use only MB-approved syn-
thetic motor oil. Approved syn-
thetic engine oils are listed in
the MBUSA oil specification
sheet 229.3 or 229.5 which also
meet API SL/SM classifica-
tions. Oil specification sheets
229.3 and 229.5 for worldwide
use can be found on the
Workshop Information System
(WIS).

MBUSA requests that all
service facilities institute this
transition from standard miner-
al oil to approved synthetic oil
equipped with FSS technology.



Replacement of Model
129 Automatic Climate
Control Blower Motor,
1996 and Up Production

A\
J
=

Effective with March, 1996
production, the overall dimen-
sions of the blower motor have
been changed. The overall
length of the new blower has
been shortened, so if the
newer blower motor is installed
it will shift due to not being
seated. That is, unless an
adapter around in the blower
housing is used.

The adapter piece is supplied
with the new blower motor, and
must be inserted as shown for
the new blower motor to prop-
erly seat in the blower housing.

Note: The blower motor used
prior to 3/96 production is
approximately 12.5 mm longer
than the newer blower motor.
The longer unit can be used in
vehicles made after that date if
the end stop is removed using a
suitable tool.

Front Brake Squeal
Models ML430, ML500
and ML55 AMG

Although squealing brakes
are not the problem they once
were, the condition still shows
up from time to time. It may be
aggravated by cool, damp
weather in combination with
light braking effort. Besides
switching to improved friction
material, it's been found that

the judicious application of
brake paste to the ends of the
pad backing plates as shown
can reduce the noise. If you
receive customer reports in the
above model vehicles of brake
squeal emanating from the
front of the vehicle, please order
the improved brake pads avail-
able from your local M-B deal-
er's parts department, and per-
form the following procedure:

1. Remove the existing brake
pads. Reference WIS document
AR42.10-P-0161Gl.

2. Apply brake pad paste to the
ends of the replacement brake
pads' backing plates as shown.
Reference WIS document
AR42.10-P-0161-01GH

Note: Do not allow any paste to
contact brake pad friction sur-
face or apply paste to any other
areas besides those specified.
Immediately remove any excess
paste that contacts pad front or

back surfaces.

3. Install the improved brake
pads. Reference WIS document
AR42.10-P-0161GL.

Parts Information

Qty. Part Name Part Number

1 Brake Pad

Paste A001 989 87 51
1 Brake Pad,

Front A163 420 10 20

Automatic Switching
Off and On Of
Electrical Consumers

All Model 211,
E Class Vehicles

If you encounter the mes-
sage, “Malfunction: Electrical
Loads Switched Off” in white in
the instrument cluster multi-
function display on a Model
211 vehicle, this may be nor-
mal. Messages that appear in
white inform the driver that
loads not influencing driving
safety have been switched off
until the electrical system volt-
age has stabilized.

If battery voltage is too low,
the heated seats and/or rear
window defroster may switch
off automatically. This is nor-
mal operation of those features
and is indicated by flashing of
the indicator lamps in the cor-
responding switches.
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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
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GENUINE MERCEDES-BENZ PARTS... NEARBY

Dothan
Mike Schmitz Automotive
334-794-6716

Hoover
Crown Automobile
205-985-4200

Huntsville
Mercedes-Benz of Huntsville
256-837-5752

Mobile
McConnell Automotive
251-476-4141

Montgomery
Jack Ingram Motors
334-277-5700

Tuscaloosa
Leigh Automotive
205-556-1111

Alaska

Anchorage
Mercedes-Benz of Anchorage
907-277-3383

Fairbanks
Cook’s Import
907-459-7000

Arizona

Chandler
Mercedes-Benz of Chandler
480-893-0639

Phoenix
Phoenix Motor
602-264-4791

Phoenix
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

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
Mercedes-Benz of 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
Fletcher Jones Motor Cars
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

Los Angeles
Downtown L.A. Motors
213-748-8951

Manhattan Beach
Carwell
310-303-3500

Modesto
Modesto European
209-522-8100

Montclair
Penske Motorcars
909-568-2600

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/Arcadia
626-795-8004

Pleasanton
Mercedes-Benz of Pleasanton
925-463-2525

Riverside
Walter’s Auto Sales & Service, Inc.
951-688-3332

Rocklin
Von Housen Service Center
916-630-8877

Sacramento
Mercedes-Benz of Sacramento
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 Motorcars
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
Santa Barbara Auto Group
805-682-2000

Santa Clarita
Mercedes-Benz of Valencia
661-753-5555

Santa Monica
W.L Simonson
310-526-4700

Santa Rosa

Smothers European
707-542-4810

Signal Hill

Mercedes-Benz of Long Beach
562-988-8300

Stockton
Berberian European Motors
209-944-5511

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

Torrance
Mercedes-Benz of South Bay
310-534-3333

Van Nuys
Keyes European
818-461-3900

Walnut Creek
Mercedes-Benz 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

Westminster
Glauser
303-410-7800

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
860-278-2000

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
302-995-2211

Clearwater
Lokey Motor
727-530-1661

Coral Gables
Bill Ussery Motors
305-445-8593

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



Fort Lauderdale
Mercedes-Benz of Fort Lauderdale
954-462-4381

Fort Myers
Mercedes-Benz of Fort Myers
239-433-8300

Fort Pierce
Mercedes-Benz of Fort Pierce
772-466-7000

Fort Walton Beach
Quality Imports
850-863-2161

Gainesville
Duval Motorcars
352-332-7571

Jacksonville
Brumos Motor Cars
904-724-1080

Lakeland
Central Florida Eurocars
863-688-8111

Maitland
Mercedes-Benz of Orlando
407-645-4222

Melbourne

Continental Motorcars
321-956-0600

Miami

Mercedes-Benz of Miami
305-919-8000

Naples
Mercedes-Benz of Naples
239-643-5006

Orlando
Mercedes-Benz of South Orlando
407-367-2700

Pembroke Pines

Mercedes-Benz of Pembroke Pines

954-517-8600

Pensacola
Centennial Imports
850-432-9903

Pompano Beach
Mercedes-Benz of Pompano
954-943-5000

Sarasota
Mercedes-Benz of Sarasota
941-923-3441

St. Petersburg
Crown Eurocars
727-526-3738

Tallahassee
Capital Eurocars
850-574-3777

Tampa
Mercedes-Benz of Tampa
813-870-0010

West Palm Beach
Mercedes-Benz of Palm Beach
561-689-6363

Atlanta
Mercedes-Benz of Buckhead
404-846-3500

Augusta
Mercedes-Benz of Augusta
706-860-1111

Columbus
Columbus Motor
706-327-3636

Duluth
Atlanta Classic Cars
770-279-3600

Macon
Jackson Automotive Group
478-477-4858

Savannah
Critz
912-354-7000

Honolulu
Mercedes-Benz of Honolulu
808-592-5600

Orland Park
Mercedes-Benz of Orland Park
708-460-0400

Pekin
Sud’s of Peoria
309-347-3191

Peru
J.P. Chevrolet GEO Nissan
815-223-7000

Springfield
Isringhausen Imports
217-528-2277

Sycamore
Brian Bemis Imports
815-895-8105

Westmont
Mercedes-Benz of Westmont
630-654-8100

Evansville
D-Patrick
812-473-6500

o [—"

Boise
Lyle Pearson
208-377-3900

Pocatello
Robert Allen Auto Group
208-232-1062

Shaver Imports

260-432-7200

Indianapolis

World Wide Motors
317-580-6810 317-924-5321

Lafayette

o Mike Raisor Imports
7654484502

Arlington Heights

Mercedes-Benz of Arlington Heights

847-259-4455

Barrington
Motor Werks of Barrington
847-381-8900

Bourbonnais
Napleton’s Autowerks
815-933-8221

Champaign
Sullivan-Parkhill Imports
217-352-4161

Chicago
Mercedes-Benz of Chicago
312-944-0500

Hoffman Estates

Mercedes-Benz of Hoffman Estates

847-885-7000

Lake Bluff
Knauz Continental Autos
847-234-1700

Lincolnwood
Loeber Motors
847-675-1000

Loves Park
Napleton’s Autowerks

Albany
Albany Motorcars
229-883-2040

Athens
Mercedes-Benz of Athens
706-549-6600

Atlanta
Mercedes-Benz of South Atlanta
770-964-1600

Atlanta
RBM of Atlanta
770-390-0700

Marion
Foley-Sweitzer Motor Sales
618-997-1313

Naperville

Mercedes-Benz of Naperville

630-305-4560

Normal
Sud’s Motor Car
309-454-1101

Northbrook
Autohaus on Edens
847-272-7900

Mishawaka
Gurley-Leep Motorwerks
574-254-7130

Schererville

Napleton’s Auto Werks of Indiana, Inc

219-865-3800

Towa

Davenport
Lujack’s Northpark Auto Plaza
563-388-8610

Des Moines
Mercedes-Benz of Des Moines
515-278-4808

Iowa City
Carousel Motors
319-354-2550

Louisiana

Alexandria
Walker Automotive
318-445-6421

Baton Rouge
Mercedes-Benz of Baton Rouge
225-490-3101

Lafayette
Moss Motors
337-235-9086

Metairie
Mercedes-Benz of New Orleans
504-456-3727

Shreveport
Holmes European Motors
318-212-1212

Bangor
Quirk Auto Park of Bangor
207-941-1017

Falmouth
Prime Motor Cars
888-318-8408

Maryland

Annapolis
Mercedes-Benz of Annapolis
410-268-2222

Bethesda
Euro Motorcars
301-986-8800

Cockeysville
Mercedes-Benz of Hunt Valley
410-666-7777

Germantown
Euro Motorcars Germantown, Inc.
240-686-1300

Hagerstown
Mercedes-Benz of Hagerstown
301-733-2301

Owings Mills
R & H Motor Cars
410-363-3900

Salisbury
Pohanka TM
410-548-3411

Silver Springs
Herb Gordon Auto Group

Shawnee Mission
Aristocrat Motors
913-677-3300

Wichita
Scholfield Auto Plaza
316-688-5000

Ashland
Sim Fryson Motor
606-329-2288

Bowling Green
Buchanan Imports
270-745-0001

Lexington
James Motor
859-268-1150

Louisville
Tafel Motors
502-896-4411

Massachusetts

Boylston
Wagner Motor Sales
508-869-6766

Haverhill
Smith Motor Sales of Haverhill
978-372-2552

Hyannis
Trans-Atlantic Motors
508-775-4526

Lynnfield
Flagship Motorcars
781-596-9700

Natick
Foreign Motors West
508-655-5350

Somerville
Chambers Motorcars of Boston
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

Lincln

Acme
Mercedes-Benz of Traverse City
231-938-3800

Ann Arbor
Mercedes-Benz of Ann Arbor
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
616-301-2100

Kalamazoo
Orrin B. Hayes
269-345-0167

Novi
Mercedes-Benz of Novi
248-426-9600

Okemos
Lansing Imports
517-853-2600

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 Automotive Group
573-875-5000

Creve Coeur
Plaza Motor
314-301-1715

Ellisville
Tri-Star Imports
636-458-5222

Joplin
Frank Fletcher Imports
417-781-1177

Kansas City
Jay Wolfe European Motors
816-943-7000

Springfield
Elite Automotive Group
417-889-5750

Husker Auto Group
402-479-7600

Omaha
Mercedes-Benz of Omaha
402-384-9999

Las Vegas
Fletcher Jones Imports
702-364-2700 702-898-3776

Reno
Mercedes-Benz of Reno
775-326-4000

New Hampshire 315-637-4500

Greenland
Dreher-Holloway
603-431-8585

Manchester

Holloway Motor Cars of Manchester

603-669-6788

Bridgewater
Millennium Automotive Group
908-685-0800

Cherry Hill
Mercedes-Benz of Cherry Hill
856-663-3200

Edison
Ray Catena Motor Car
732-549-6600

Englewood
Benzel-Busch Motor Car
201-567-1400

Fairfield
Globe Motor Car
973-227-3600

Freehold

David Michael Motor Car of Freehold

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
609-645-9000

cary
Mercedes-Benz of Cary

919-380-1800

Charlotte
Beck Imports of the Carolinas

Albuquerque
Premier Motorcars
505-821-4000

Fayetteville
Amityville Valley Motors
Mercedes-Benz of Massapequa 910-487-0000
631-789-1600

Greensboro

Bayside Mercedes-Benz of Greensboro
Helms Brothers 336-856-1552
718-631-8181

Hickory
Binghamton Hendrick Motors
Empire Motor Car 828-322-5640
607-772-0700 Raleigh
Leith
Brooklyn
Sovereign Motor Cars 919-876-5432
718-258-5100 Wilmington
. Bob King Autohaus
Fayetteville
Romano Motors 910-799-3520
Winston-Salem
Mercedes-Benz of Winston-Salem
Goldens Bridge 336-760-4580
Estate Motors
914-232-8122 North Dakota
Huntington Fargo
Mercedes-Benz of Huntington Valley Imports

631-549-2369 701-277-1777

bt

Mercedes-Benz of Larchmont

914-275-4000 Alron
Latham Ganley Akron
Keeler Motor Car 330-733-7511
518-785-4197 Bedford
Long Island City Mercedes-Benz of Bedford
Silver Star Motors 440-439-0100
718-361-2332

Canton

Nanuet Kempthorn Motors
Mercedes-Benz of Nanuet 330-452-6511
845-624-1500

Centerville
New York Ross Motor Cars
Mercedes-Benz Manhattan 937-433-0990
212-629-1600 L
Cincinnati
Rochester Mercedes-Benz of Cincinnati
Holtz House of Vehicles 513-984-9000
716-424-4740
Columbus
Rockville Centre Mercedes-Benz of Columbus
Lakeview Auto Sales and Service 614-299-2144
516-766-6900 Dublin
Roslyn Crown Eurocars
Rallye Motors 614-799-4666
516-625-1600 Mansfield

Weidner Motors
419-529-7800

North Olmsted
Mercedes-Benz of North Olmsted

Southampton
Mercedes-Benz of Southampton
631-283-0888

St. James
Mercedes-Benz of Smithtown 440-716-2700
631-265-2204 Sylvania
Wappingers Falls Vin Devers
Friendly Motorcars 419-885-5111
845-298-0600 Tiffin
. . Coppus Motors
‘White Plains
Mercedes-Benz of White Plains 419-447-8131
914-949-4000 West Chester
- . Mercedes-Benz of West Chester
Williamsville
Mercedes-Benz of Buffalo 513-670-1000
716-633-0088 Willoughby
Leikin Motor
North Carolina 440-946-6900
Ashevillle Youngstown
Skyland Automotive Fred Martin Ford
828-667-5213 330-793-2444



Oklahoma

Oklahoma City
Mercedes-Benz of Oklahoma City
405-236-1224

Tulsa
Jackie Cooper Imports
918-249-9393

Bend
Mercedes-Benz of Bend
541-749-2500

Eugene
Mercedes-Benz of Eugene
541-687-8888

Medford
Mercedes-Benz of Medford
541-857-8072

Portland
Mercedes-Benz of Portland
503-228-8351

Salem
Valley Motor
503-585-1231

Wilsonville
Mercedes-Benz of Wilsonville
503-454-5000

Allentown
Knopf Automotive
610-967-4121

Camp Hill
Sun Motor Cars
717-737-3030

Devon
Mercedes-Benz of Devon
610-687-1500

Doylestown

Keenan Motors
215-348-0800

Erie

Contemporary Motorcar
814-868-8622

Ft. Washington
R&S Imports
215-646-7700

Greensburg
Bud Smail Motorcars
724-838-1200

Lancaster
Mercedes-Benz of Lancaster
717-569-2100

Reading
Tom Masano
610-777-6587

State College
Leitzinger Imports
814-238-2447

Washington
John Sisson Motors
724-206-6000

West Chester
Mercedes-Benz of West Chester
484-313-1100

Wexford
Bobby Rahal Motorcar
724-935-9300

Wilkes-Barre
Motorworld
570-829-3500

Carolina
Garage Isla Verde
787-620-1313

Rhode Island

Tiverton

Vit

401-624-6181
Warwick

Inskip Autocenter
401-821-1510

South Carolina

Charleston
Baker Motor of Charleston
843-852-4000

Columbia
Dick Dyer and Associates
803-786-8888

Conway
Fowler Motors

843-347-4271

Florence
Newsome Automotive
843-662-8711

Greenville
Carlton Motorcars
864-213-8000

Hilton Head Island
Modern Classic Motors
843-681-8500

South Dakota

Sioux Falls
Vern Eide Motorcars
605-335-3000

Tennessee

Chattanooga
Long of Chattanooga
423-855-3726

Franklin
Mercedes-Benz of Nashville
615-742-8000

Kingsport
Rick Hill Imports
423-224-2260

Knoxville
Mercedes-Benz of Knoxville
865-777-2222

Memphis
Mercedes-Benz of Memphis
901-345-6211

Texas

Austin
Mercedes-Benz of Austin
512-454-6821

Beaumont

Mike Smith Autoplex German
Imports

409-840-2000

Bedford
Park Place Motorcars Mid-Cities
817-359-4700

Boerne
Mercedes-Benz of Boerne
830-981-6000

Corpus Christi
Ed Hicks Imports
361-854-1955

Dallas

Park Place Motorcars
214-526-8701

El Paso
Mercedes-Benz of El Paso
915-778-5341

Fort Worth
Park Place Motorcars of Fort Worth
817-263-3600

Georgetown
Mercedes-Benz of Georgetown
512-868-9711

Harlingen
Cardenas Autoplex
956-425-6000

Houston
Mercedes-Benz of Houston Greenway
713-986-6400

Houston
Mercedes-Benz of Houston North
281-233-6000

Houston
Star Motor Cars
713-868-6800

Laredo
Powell Watson Motors
956-722-5182

League City
Alex Rodriguez
281-554-9100

Lubbock
Mercedes-Benz of Lubbock
806-749-2369

Midland
Britt Imports
915-699-7993

Plano
Ewing Autohaus
972-599-0909

San Antonio
Mercedes-Benz of San Antonio
210-366-9600

Sugar Land
Mercedes-Benz of Sugar Land
281-207-1500

Texarkana
Pete Mankins Pontiac-Cadillac
903-793-5661

Tyler
Classic-Tyler Motors
903-581-0600

Waco
Allen Samuels Chevrolet-GEO
254-772-8850

Wichita Falls
Patterson Auto Center
940-766-0293

Utah

Lindon
Mercedes-Benz of Lindon
801-222-4400

Salt Lake City
Ken Garff Imports
801-521-6111

Lynchburg

Kenneth Hammersley Motors
434-385-6226

Midlothian

Mercedes-Benz of Richmond
804-545-9600

Richmond
David R. McGeorge
804-755-9300

Roanoke
Hammersley of Roanoke
540-344-6284

Vienna

Mercedes-Benz of Tysons Corner
703-442-8200

Virginia Beach

Phillips Automotive
757-499-3771

Bellevue
Mercedes-Benz of Bellevue
425-455-8535

Bellingham

Wilson Toyota
360-676-0600

Fife

Mercedes-Benz of Tacoma
253-922-6820

Lynnwood
Mercedes-Benz of Lynnwood
425-673-0505

Pasco
McCurley Imports
509-547-5555

Seattle
Phil Smart
206-324-5959 206-340-5959

Spokane
Mercedes-Benz of Spokane
509-455-9100

Yakima
Hahn Motor
509-453-9171

Charleston
Smith Company Motor Cars
‘ 304-746-0600

Morgantown
University Motors
304-296-4401

Parkersburg
Astorg Motor

304-422-6403

Vermont Wisconsin

Shelburne
The Automaster
802-985-8482

Appleton
Enterprise Motorcars
920-749-2020

Glendal

Alexandria
Mercedes-Benz of Alexandria
703-341-2100

Arlington
American Service Center
703-525-2100

Charlottesville
Brown European Imports
434-817-3380

Fredericksburg
Noble Cars
540-373-5200

Hampton
Tysinger Motor
757-865-8000

Concours Motors
414-290-1400

Madison
Z European
608-258-4000

Waukesha
Mercedes-Benz of Elmbrook
262-821-5000

Wausau

Rosemurgy International
Auto Mall, Inc.
715-675-7775

West Allis
International Autos
414-543-3000
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The

is here
BASF’s family"

is the new breed of electronic
tools. They put the _ day’s technology to work for you.
These integrated products are all mely easy to use. Once you
get started, you'll see that the SmartTOOLS family is the smart
way to increase productivity and strengthen your bottom line.

For more information, please contact the BASF Call Center at
1-800-825-3000 or visit us online at www.basfrefinish.com.




THERE'S NO BETTER PROTECTION
FOR YOUR REPUTATION.

aries.

ion or one of its subsid

There’s nothing like trust to keep customers coming

back —which is why Mercedes-Benz and AMG rely on

of Exxon Mobil C

Mohbil 1. It features anti-wear SuperSyn™ technology that

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
@ifEp  anything less? There’s no better way to take care of
a Mercedes-Benz—or your business. For more
information, call 1-800-ASK-MOBIL or visit

(B \www.mobiloil.com.

bi
|
cul | THE MORE YOU KNOW ABOUT MOBIL 1,
: THE BETTER IT IS FOR YOU, AND YOUR CUSTOMER.
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MObiI Command Performance




