


TO OUR READERS

Welcome to StarTuned, the
magazine for independent service
technicians working on Mercedes-
Benz vehicles. Your Mercedes-Benz
dealer sponsors StarTuned and
provides the information coming
your way in each issue.
Mercedes-Benz wants to present the
information you need to know to
diagnose and repair Mercedes-Benz
cars accurately, quickly and the first
time; text, graphics, 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 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. 7112
e-mail: StarTuned@mbusa.com
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Head Gasket Diagnosis
and Replacement

/m“t
)

One of the benefits of owning a Mercedes-Benz
has always been longevity. But after many years of
flawless service, there is a chance that head gasket
failure will occur. The value of a Mercedes-Benz
makes it worth repairing.
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Aside from swapping an entire engine and/or
transmission, replacing cylinder head gaskets
is probably one of the more time-consuming jobs
you perform. Looking at labor times, a typical
cylinder head R&R procedure can take 10 to 15
hours for a straight four or six, and up to 25
hours for a V8 or V12. The job represents a
significant investment on the part of the
customer. So, when you diagnose a failed head
gasket you need to be confident that this will
address the customer’s concerns. Some failures
are straightforward, but on the more difficult
ones you need methods to verify your
suspicions. Here, we’ll look at how head
gaskets fail, symptoms of failure, and foolproof
testing methods, and review some important
procedural points.

Pressure testing the cooling
system may force coolant
through a leaking cylinder
head gasket. With a boro-
scope you can see into the
cylinder and observe if there
is any coolant seepage.
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Using a combustion gas

leak detector will allow you
to determine if there's a leak
between the combustion
chamber and the cooling
system. Don't forget to drain
some coolant out of the
system to build up sufficient
combustion gas.
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How Head Gaskets Fail

Head gasket failures can occur in several
different ways. The fluids that pass through the
gasket are either oil or coolant. Pressurized oil is
sent through the gasket on its way to lubricate
the valve train. It then drains back through the
cylinder head into the crankcase. Coolant also
passes through the cylinder head passages and
the block to keep these components cool. As
with any gasket, the one between the head and
the block is meant to seal fluids in. The il
pressure passing through the head and the oil
draining back to the block needs to be contained
by the gasket. Any external leak of oil would be
considered a head gasket failure. By the same
token, any external coolant leak would also be
a head gasket failure.

Not all leaks have to be external. The failures
that are not visible are often the ones that have
to be diagnosed. They require more in-depth
testing. Head gaskets may fail with the oil
pressure supply line breaching its gasket and
entering the cooling passage. Oil pressure is
usually higher than cooling system pressure, so
oil is forced into the cooling system. If the oil
return passage leaks, you may end up with
coolant in the crankcase. Another instance is
a high-pressure oil system leaks into the
combustion chamber.

Probably the most tell-tale sign of a bad head
gasket is coolant entering the combustion
chamber. This problem causes many symptoms
from high pressure in the cooling system
resulting in blown hoses and leaks to steam
exiting the exhaust. Technicians naturally think
of this situation first when head gasket failure is
mentioned, but as already mentioned this is not
the only type of failure. So, other than visible
leaks or steam, what are the symptoms that
indicate head gasket failure?

Tipoffs

We have discussed engine oil in the coolant
and coolant in the oil. Another common-sense
item is the coolant level. Very often we add
coolant, check for external leaks and move on.
Well, the coolant had to go somewhere so



Here we can see the swirl marks left by surface
conditioning discs. If you stay in one portion of the cylinder
head too long you can create a dip that the head gasket
may not be able to seal. So, clean the cylinder head by
hand using suitable scrapers.

further investigation is warranted. Did an over-
heating problem cause the low coolant condition,
or did a low coolant condition cause the
overheating?

Overheating is one of the major symptoms
of head gasket issues, especially if you do not
see any signs of external coolant loss. If you
do have a leak, you may need to look deeper
anyway. Sometimes a leak is just a leak, but
excessive pressure in the cooling system will
promote and enlarge leaks. Of course, there are
many possible reasons for overheating, but it’s
always a good idea to test for head gasket fail-
ure before (or even after) cooling system
repairs. After all, if the overheating was
severe enough it may have warped the
cylinder head casting(s).

If your customer’s concern is an erratic
temperature gauge, this may be another

symptom. Combustion gases getting into the
cooling system can collect at a high point, and if
it so happens that this is where the CTS (Coolant
Temperature Sensor) is located, the sensor may
be exposed to gases instead of liquid. This could
cause the sensor to change its resistance value,
hence its signal, rapidly, and be an early
indication that something is wrong with the
cooling system.

Finally, a driveability problem may be an issue
that has more to do with engine temperature
than the fuel injection and ignition systems.
Cylinder misfires can be caused by coolant leak-
ing into a combustion chamber. Mercedes-Benz
engines are known around the world as some of
best, but lack of proper maintenance, use of low-
octane fuels and long periods of time in stop and
go traffic can contribute to premature failure of
various components, such as the head gasket.
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Testing, Testing, Testing,...

Here is where it may get ugly. You have a vehi-
cle come in that’s running a little roughly. Maybe
the Malfunction Indicator Lamp (MIL) is flashing,
indicating a misfire, or there’s a message in the
instrument cluster message center indicating
that the PCM has detected a problem. You evalu-
ate the service records and see that a tune-up
may not have been performed in quite a while.
Maybe the customer has forgotten about the
60,000-mile service, or has just been resetting
the “ASSYST” warning system, which indicates
the need for maintenance. Whatever the reason,
you inform the customer that maintenance serv-
ice is due, and you perform the tune-up. A con-
siderable amount of money must be spent, but
this is a Mercedes-Benz and the customer clearly
sees that the vehicle is worth the required invest-
ment. The problem occurs when the symptom
comes back. Now, your reputation is damaged,
and you have to dig a little deeper.

You may have tested the coil by checking its
output with a spark tester (HEI type), or replaced
it anyway. You could change the position of the
coil (in coil-over-plug configurations) and see if
the problem moves. If not, you may perform a
“fuel pressure drop” test on the injector and/or
changed its location as well only to find the prob-
lem is still in the same cylinder. Providing it is
not a defective new spark plug (what are the
odds of that?), the problem must be in the cylin-
der. A compression test may indicate an accept-
able amount of pressure, but a leak-down test
may tell you a bit more. Low compression on two
adjacent cylinders typically means the gasket
between them has failed. Through a process of
elimination, you have determined all other
components are performing as they should, but
you still have a misfire. You need to look at the
possibility of coolant leaking into the
combustion chamber.

Pressure testing the cooling system is a good
way to find leaks, including leaks into the com-
bustion chamber. Head gaskets survive
admirably under tough conditions. They need to
seal when the engine is both cold and hot. So, it
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is a good idea to test under both conditions. A
head gasket may leak when cold, but not when
hot, and the opposite is also true. If you pres-
sure test the system and get noticeable white
“smoke” (actually steam) out of the tailpipe, one
or more cylinders are leaking coolant into the
combustion chamber. If you have a boroscope
that allows you to look into the spark plug holes,
you may be able to actually see the leak while
the system is pressurized. Using Star Diagnosis,
or an approved scan tool, you can look at mis-
fire data. This may help indicate what cylinders
are the likely culprits.

If the symptoms are minor, finding a head
gasket leak will be more difficult. The best way to
test for a small compression leak is to use a
“chemical block tester.” This contains a chemical
solution in @ multiple diaphragm syringe. Gases
in the cooling system are drawn into the tool and
mixed with the solution. If combustion gases are
present, these chemicals change color. To get an
accurate reading you need to drain approximate-
ly one half to one full gallon of coolant from the
system, depending on its total volume. This
allows a sufficient quantity of gases to build up
in the coolant reservoir and the radiator for the
leak detector to work. Overlooking this step is
likely to lead to false readings and an erroneous
diagnosis.

Now For the Hard Work

Once you have determined that coolant is
indeed getting into the combustion chamber, it’s
time to start the disassembly phase. At this point
it would be wise to inform the customer that
although it looks like the head gasket has failed,
there could be other causes such as a cracked
block or cylinder head. There is no way of know-
ing until disassembly has been completed and
the various components checked for cracks.

Depending on the age of the vehicle, this may
also be an opportunity to renew various engine
components. The cylinder heads themselves
could be exchanged for units refurbished by



After cleaning, measure the surface straightness of the cylinder head mating
surface. In this case it was necessary to mill the cylinder head, and the head
thickness was sufficient to do so. This creates a near ideal surface for the head
gasket to seal against.

Mercedes-Benz. If you are equipped to rebuild
the cylinder heads, you can perform the task
yourself. Even if you do not have the equipment
to cut the valves and valve seats, you can
remove the valves and lap them in. Cylinder head
gasket sets typically include valve guide seals, so
replace them by all means. Timing chains need
to be removed in order to perform the head
gasket job, so a new tensioner would be a good
idea. Replacing the timing chain itself would be
advantageous from a labor saving standpoint.

After removing the timing chain, and the intake
and exhaust systems, (sometimes it’s easier to
remove the cylinder head with the exhaust
and/or intake manifolds still attached), we can
then unscrew the head bolts. With aluminum
cylinder heads, Mercedes-Benz recommends that
you crack each bolt loose in four stages of about
90 deg. each. This prevents any warping of the
head, especially on a warm motor. Once the
bolts are out, the casting is still “glued” to the
block by the seal of the head gasket. You need to
find a safe point to pry the cylinder head from
the block, then you can safely lift off the cylinder
head assembly.

Getting Cleaned Up

Cleaning the cylinder head gasket surface
properly is critical. Aluminum is so soft, it’s easy
to ruin a head casting with electric or pneumatic
tools in a matter of seconds. Do not use Scotch
Brite pads on your “whizzer” tool as they will
cause gouges and undulations, and leave
abrasives behind that can actually damage bear-
ings. Ditto for the sealing surface of the block.

Soaking the head in a distillate solution causes
the gasket remnants to soften for easier removal.
The use of a properly sharpened gasket scraper,
free of gouges itself, will remove most of the
material left on the head.

Next, accurate measurements must be taken
for surface flatness and irregularities. These
measurements, along with the overall thickness
of the cylinder head, will determine if the casting
simply needs to be cleaned, or must be milled or
replaced. Hold a straight edge tool against the
block and cylinder head in multiple positions and
measure the depth of any gaps with a feeler
gauge. If excessive “waves” or “ripples” are
found, the head or block must be milled to
assure a good seal.
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You should also be concerned with the head
bolts. Since torque-to-yield bolts are used
(meaning they stretch), Mercedes-Benz has
included a specification on head bolt length.

If the head bolt has stretched beyond this spec,
then the possibility exists that the bolt will
bottom out in the block and the head bolt will
not apply the necessary clamping force to the
cylinder head allowing it to warp when the
engine gets up to operating temperature. Or,
the bolt may simply snap, which would result in
a time-consuming extraction job.

Reassembly

Now is the time to choose what kind of
gasket you're going to use to reassemble the
engine. Remember, genuine Mercedes-Benz
replacement parts use the same design, materi-
als and construction as the original — and look
how long it lasted. The cost is competitive with
aftermarket brands that simply can’t come up to
Mercedes-Benz standards. This is not a job you
want to do over again.

According to Mercedes-Benz WIS-net
(accessible through a paid subscription to
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Look at the two cylinder head
bolt holes on this 190 model
and you can see that the one
on the lower right is cleaner
than the one on the left. Do not
use a tap to clean bolt hole
threads. You will remove too
much material. Use thread
cleaners or chasers and you will
have a secure mating of the
thread surfaces.

www.startekinfo.com) document AH01.30-P-
1000-06V, there are two different dimensions in
the compression ring of the cylinder head gasket
for the 112 and 113 engines found in the 210
chassis. They are distinguished by one or two
notches found on the outside of the timing chain
passage of the gasket. If the smaller dimension
is used in the larger application the piston may
contact the gasket and create a knocking noise
at idle. Does the aftermarket head gasket
supplier make this distinction?

After returning any dowels to the engine block
that were removed for cleaning, locate the head
gasket properly and carefully lower the cylinder
head into place. Of course, the cylinder head
bolts must have the proper torque applied in
four stages to ensure the casting is pulled down
evenly and the gasket receives uniform clamping
force. Follow the published service procedure
carefully. The same process applies to any other
large gasket surface such as the intake and
exhaust manifolds. Install the timing chain
according to service procedures outlined in WIS.
Rotate the crankshaft a few times to verify that
the timing chain is installed properly.

You can finally connect auxiliary devices and
components, fill with fluids and check for leaks.



Small Repair

Should the going gef :a httle rough

Small scratches, stone impacts, dents and blemishes -

and the customer’s Mercedes can quickly lose the shine
from its exterior. And because that is annoyance enough,
we keep the costs for a repair as low as possible - with
Mercedes-Benz Small Repair. Special repair methods mean
that small appearance defects vanish in next to no time.

It goes without saying that our kits meet the high, tested
Mercedes-Benz quality standards that you expect. So if your
customers are driving around with a small imperfection, it
may be able to be repaired with Mercedes-Benz Small
Repair. Small Repair Kits are available from your authorized
Mercedes-Benz dealer.

Training on the Small Repair methods are available from
Reliable Automotive Equipment. Please contact Reliable
Automotive Equipment to inquire about training your
staff to perform these repairs quickly and efficiently.

RAE RELIABLE AUTOMOTIVE EQUIPMENT, INC.
1.800.328.7855



FEATURE ARTICLE

A/C Principles a

|2 StarTuned



nd Controls

Summer is almost upon us, and with the warmer
weather come customers hot under the collar about

air conditioning performance.

Advancements in technology are everywhere.
From computer-controlled systems to new
materials, the automotive industry is marching
forward to provide lower emissions, increased
safety and more creature comforts. The creature
comfort in question here is Automatic Air
Conditioning (AAC), which provides more
efficient cooling of the cabin. Driver, passenger,
and even rear passengers (Thermotronic) can
each enjoy their own personal space, at least
when it comes to temperature regulation.

As a technician you may feel these advance-
ments come at the price of added complexity in
diagnosis and difficulty of service, but this is
not entirely true. Yes, the systems are more
complicated, but the basic principles of air
conditioning still apply. All you need to know is
how the advancements improve system
operation and take them into account,
particularly during troubleshooting.

Basics

In order to understand the changes in air
conditioning systems over the past few years we
first need to have an understanding of the most
basic principles. We will start with what is consid-
ered the heart of the air conditioning system, the
A/C compressor. Its function is to take the
mechanical energy of a running engine and con-
vert it into a pumping action that moves refriger-
ant throughout a closed system. It takes in a low
pressure gas and pressurizes it into a high pres-
sure gas. During this process, due to the compres-
sion of the gas and the friction created, the

temperature of the refrigerant is increased as well.

This hot pressurized gas is sent to another
component called the condenser. The function
of the condenser is just that. It functions like a
radiator — air flows over its fins and tubes
cooling the contents. As the refrigerant cools it
condenses into a high pressure liquid and exits
the condenser. The refrigerant then passes
through what is called a receiver/dryer. This
component filters out impurities in the refrigerant
charge, both chemical and physical debris.

The next component this high pressure liquid
passes through is, in the case of Mercedes-Benz
vehicles, an expansion valve. Its job is to meter
the liquid through an orifice, forming a low-pres-
sure liquid. This low-pressure liquid now enters
the evaporator core. This is where refrigeration
actually takes place. As the low pressure liquid
passes through the evaporator core it changes
state and absorbs the heat in the air around it.

A blower motor forces either fresh air from
outside the car, or recirculated air within the
cabin, through the evaporator core and the core
absorbs the heat in the air. It’s sort of like a
radiator, but it works backwards. Instead of the
heat of a liquid being dissipated into the
airstream, it’s the other way around. As the
low-pressure liquid absorbs the heat of the cabin
it evaporates and becomes a low-pressure gas.
This passes back through the expansion valve,
giving the expansion valve an indication as to
how much heat is being absorbed (load) and
opens and closes the valve accordingly. Finally,
the low-pressure gas is returned to the compres-
sor and the process begins all over again.
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AIR CONDITIONING

Automatic Air Conditioning (AAC)

The purpose of AAC is to control temperature
and direction of airflow according to the occu-
pants’ desires. This is accomplished by using com-
puter controls to monitor cabin conditions and
outside temperatures, and to provide the changes
required to respond to occupant requests. Let’s
look at the typical players involved in this sympho-
ny of climate control.

The first component we will discuss is the
climate control computer. This is the brain of the
system, both monitoring input and manipulating
outputs to respond to the passengers’ needs. The
control unit can be on its own, or, in the case of
most Mercedes-Benz vehicles, can be incorporat-
ed into the control panel in the vehicle. Self-diag-
nostic functions have also been incorporated in
their design.

Next on our list are the environmental sensors.
These relay information back to the computer.
They indicate air temperature outside the vehicle,
inside the vehicle (in the case of dual zone
climate control, the temperature in both the
driver’s side and passenger’s side ducts).
Mercedes-Benz has also incorporated a sun load
sensor that monitors ambient sunlight and adjusts
air conditioning controls to compensate for it.
More input sensors are used to control both the
A/C system and heating systems. A/C refrigerant
switches/sensors are used to monitor refrigerant
pressure and temperature to control compressor
operation, hence temperature. Aside from reading
refrigerant temperature and pressure in the lines,
there are also sensors that read the temperature
of the evaporator. This tells the control unit when
the evaporator core is starting to freeze so the
AAC unit can prevent ice from forming and block-
ing air flow. Additional sensors include a
Multifunction sensor that passes on humidity infor-
mation to the AAC unit.

On the output side of the equation is the
compressor clutch (not every vehicle has one),
solenoids and mode door motors. These outputs
control when the compressor cycles on and off,
how much heated coolant will be allowed into the
heater core and what vents the airflow will be
directed out of. As mentioned earlier, the more
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By positioning the driver's side temp to
high, the passenger side to low and
pressing the “ECON" and "REST" but-
tons, you can have this AAC control unit
display codes.You can also command
output control and read sensor values.

temperature controlled zones in the

vehicle’s interior the more sensors and motors
will be added, but their basic operation will be
the same. Up until recently most of these “mode
door” controlled outputs were handled with a
system that used engine vacuum and redirected
it to various diaphragms under the dash,
attached to the HVAC control assembly, to
change airflow direction. These systems have
since been replaced with electric motors that
control mode door operation. In the past a
mechanical lever positioned a door that con-
trolled the temperature by mixing the cool air of
the A/C system with the heated air of the heater
core. With ACC, the control unit operates an
electric motor blend door (or two, or more) in
response to changes in sunlight, ambient
temperature and occupant requests. These
motors also provide feedback as to their position



£2 Wel ETM Model 220 Windaws Informet Explorer

for diagnostic purposes. When replacing these

motors or the AAC control unit you will need a

factory scan tool, or equivalent, to calibrate the
motor positions.

PSI

One of the most basic tests you can perform
on the hardware of the A/C system is monitoring
the high and low side pressures. As we dis-
cussed earlier, the refrigerant system is broken
down into four phases: high pressure gas, high
pressure liquid, low pressure liquid and low pres-
sure gas. Monitoring these pressures will indicate
if there is a problem in the system and where the
problem may be. Typically, Schrader valves are
conveniently mounted in the air conditioning
lines on the high- and low-pressure sides of the
system. They allow you to monitor the gas
pressure in the system while it is operating. By
monitoring both sides of the system you can
usually get a good idea of what the performance
problem may be. We have all been taught that
with a proper refrigerant charge the low side of
the system can be pulled down to 20 to 30psi.
The high side pressure will increase more
depending on ambient temperature and can run

e [} P

With a paid subscription
to www.startekinfo.com
you have access to facto-
ry wiring diagrams. In this
diagram for the S-Class
(220 chassis), look at the

RS wiring for the left SAM. If

you follow the wire from
component N10/6, you'll
see that it controls the
A/C Compressor Control
valve.

anywhere from 125 to 350psi. These pressures
show the compressor is capable of creating
suction on the low side and generating high
pressure on the high side.

What do we do when the A/C system perform-
ance is not up to snuff? We check these pres-
sures. If the pressure of the high side gas is too
high we suspect a restriction in the system. On
the high side, this can either be a clogged receiv-
er/dryer, or a stuck-closed expansion valve. If
the high side pressure is too low, then most likely
the expansion valve is stuck in the open position.
There are diagnostic flow charts provided by
Mercedes-Benz that outline the testing of basic
pressures and the problems associated with
various readings. These pressure charts have
been used for years on basic A/C systems.

In the mid-"90s Mercedes-Benz started to use
variable-displacement compressors. These use a
moveable swash plate that can change the piston
stroke travel. Thus, in high load conditions the
displacement of the compressor can be
increased and for low load situations it can be
decreased. This allows greater control of
compressor load as the engine rpm changes in
response to the driver’s demands. As a result of
this design change, you need to know the
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When looking for the
compressor in a wiring
diagram from the
www.startekinfo.com website,
you need to know that it will
be found in section 54
Electrical Systems -
Equipment and Instruments.
In the case of this 220 chas-
sis, the left Signal Acquisition
Module controls the A/C com-
pressor. Trace the wiring for
component A9.

position of the swash plate if you are going to
use pressures to determine what is wrong with
the system. In addition to knowing the high and
low side pressures, you will need to know the
command from the AAC control unit for the
swash plate position. There is no feedback on
swash plate position, so you will just have to
monitor the pressure change relative to the
command change by increasing A/C request
through the control panel (lowering requested
A/C temperatures). A solenoid, called the A/C
Compressor Control Valve, indirectly controls the
position of the swash plate. Let’s see how this
is done.

The A/C Compressor Control valve has a pre-
pressurized diaphragm mounted inside the valve
at just below 30psi. This valve is connected to
the intake, or low pressure side of the compres-
sor. If the low side falls below diaphragm pres-
sure, the A/C Compressor Control valve is
commanded for a low opening and can be as low
as 2% (A/C off position). You can monitor this
manually with a DMM, or through your scan tool.
This valve position allows high side pressure into
the compressor case. The pressure pushes the
swash plate in, thereby reducing piston stroke

|6 StarTuned

72 b ETH Madel 720 - Windows lnternm Lxplorne

and A/C compressor output. This is also how the
compressor is shut off. With the control valve at
2%, it is wide open and the high pressure
reduces the piston stroke to nil, eliminating
compressor output but still keeping the internals
lubricated. If the low side pressure goes above
that of the diaphragm, the A/C Compressor
Control valve is opened up to 100%. This allows
the swash plate to move to a position increasing
piston stroke and overall pressure in the high
side of the system. So, basically low side
pressure and the A/C Compressor Control valve
control the pressure in the case and the position
of the swash plate, and ultimately the output of
the compressor.

Some compressors still use a compressor
clutch. The clutch is mounted behind the pulley.
This is still necessary to engage and disengage
the compressor and is still a potential fault, but
conventional diagnostics prevail here. Check the
amp draw of the clutch, and listen for noisy
compressor engagement. There is a TSB # P-B-
83.55/87 that informs us how to bypass the
compressor with a smaller serpentine belt. If the
noise goes away there is a problem with the A/C
pulley bearing. You can replace the front clutch



The A/C Compressor Control valve is
pictured here as component # 1. This
valve controls the pressure applied to
the case of the A/C compressor.

On vehicles without an A/C clutch,
this is how the compressor is turned
on and off.

and bearing assembly in the vehicle, so you do
not have to remove the compressor. That’s a
relief since this compressor is one of the harder
ones to R&R. A/C compressors that do not use
a compressor clutch use a rubber coupling.

Self-Diagnostics?

Not only has Mercedes-Benz incorporated a
self-diagnostic function into its AAC systems, but
you do not need a scan tool to access them.

The control panel of the AAC system is the
technician interface. This rule applies from the
early ‘90s into the late ‘90s. Otherwise, Star
Diagnosis, or its equivalent will be required. If
you are between these years, the process is

On vehicles with this compressor pulley,
you will definitely have an A/C
Compressor Control valve to turn the
compressor on and off. If the
compressor seizes, the outer pulley
separates from the inner pulley, thus
saving the belt.

simple. On single climate zone systems with the
ignition key on, you set the temperature to “LO”
and within 20 seconds apply the “REST” and
defrost buttons at the same time. The LED in the
recirculation button will flash and the liquid
crystal display should show “diA”. Now press the
“AUTO” button and a code will be displayed if
one has been set. Push the “AUTO” button again
and you will advance to the next code. Apply the
“AUTO” button again until the codes start to
repeat. To clear the codes, use the temperature
arrow up and arrow down button simultaneously
and hold them down for more than five seconds.
In the event that you do not want to erase the
codes, you can apply the “AUTO” button and the
faults will not be cleared. Shutting the key off will
end self-diagnostics.

(Continued on page 20)
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(Continued from page 17)

On dual zone systems, it is slightly different.
With the key on make sure the driver’s side tem-
perature is set to “HI” and the passenger side is
set to “LO”. Within 20 seconds press the “REST”
and “EC” buttons together and hold them down
for over five seconds. The display will indicate
“di R”, the LED in the recirculation button will
blink and once again pressing the “AUTO” button
on the passenger side will advance you through
any stored trouble codes. The letter “E” is dis-
played on the left side of the LCD and the code
on the right. Hitting the “AUTO” and the arrow
button to increase fan speed for two seconds will
clear the codes and “FF” will be displayed on the
screen. Pressing the “AUTO” button at this point
also cancels the code clear. Shutting the ignition
switch off ends the process.

Self diagnostics are always available to the Star
Diagnosis unit, or its aftermarket equivalent. With
Star Diagnosis, not only will you be able to pull
and clear codes, but you will also be able to acti-
vate output controls such as the A/C compressor
clutch, mode door control, and monitor signal
voltages in the data stream. This information can
save hours of diagnostic time on dual and multi-
ple zone systems like Thermotronic. An excellent
way to take advantage of the data-stream is to
monitor temperature sensor inputs and opening
percentages of mode door outputs. Mode doors
move from 0% to 100%. This should indicate to
you if a motor is binding or stuck. The
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Here is a Duo-Valve assembly for
dual zone climate control systems.
This valve is normally open (defaults
to full heat if there is a failure) and
the AAC control unit grounds it to
close it during A/C operation. Make
sure these valves are closing when
A/C is requested.

temperature sensors should change their signal
voltage when different temperatures are selected
and the system is working properly.

Outside The Box

One quick note as we close: Not all low A/C
outputs are caused by the refrigerant system.
Mercedes-Benz uses electric heater control
valves to supply hot coolant to its heater cores.
These valves de-energized are open. This way if
there is a failure in the system, you will still have
full heat. If these valves do not close when
commanded, they still allow hot coolant into the
core. This can increase the temperature in the
cabin to a noticeable degree. Always make sure
the heater control valves are closing properly
when the A/C isn’t as cold as your customers
would like it to be.
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FEATURE ARTICLE / COLLISION REPAIR

Part One

Cushioning the Blow

As always, at Mercedes-Benz the top priority is the safety of
the people who drive its vehicles. Airbag systems need to be
maintained and serviced to ensure the same level of safety
that the engineers intended.
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Mercedes-Benz has always been at the
forefront of occupancy safety. In 1969, United
States Federal law mandated automatic
occupant restraint systems. Yet, since 1967
Mercedes-Benz had been developing airbag
technology for its passenger vehicles. By 1980,
the company had started to employ this
advanced technology on a growing number of its
vehicles. Initially, there were some of the same
concerns that we hear about today, such as how
to prevent secondary injury as a result of airbag

deployment, particularly as relating to children
and smaller passengers.

Supplemental Restraint Systems (SRS)
have come a long way since the early
generations. Complex computer algorithms
differentiate between smaller and larger impacts,
seat occupancy detection sensors prevent airbag
deployment if a light-weight individual (child) is
sitting in that seat, and dual/multiple-stage
airbags have been only a few of the advance-
ments made over the years.

This is a passenger seat occupant sensor and BabySmart™ transceiver for an older SRS
(later Occupant Classification Systems have their sensors sealed into the seat cushion).
These monitor if someone is sitting in the seat and the relative size of the individual.
Regardless, Mercedes-Benz highly recommends that all children be seated in the rear
passenger seats where they are safest.
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COLLISION REPAIR / AIR BAGS

What is the Goal?

While it is often believed that airbags are
deployed to counter forward impact in the event
of an accident, this is not entirely true. If a body
flying forward is struck by a deploying airbag
traveling in the opposite direction, the impact
might be twice as great, possibly causing greater
body trauma. The goal of an airbag system is to
deploy fully before body contact and gradually
slow down the body that is traveling forward.
This gradual slowing process keeps points of
impact at a level the human body can absorb.
This also means the bag must fully inflate quick-
ly, to the tune of about 40 milliseconds or less. A
body not seat-belted in could impact the bag at
the wrong time and/or slide around the bag
negating its intended purpose. Seat belts need to
be used to control the occupant’s position and
maximize the air bag’s effectiveness. In fact,
some older systems were engineered to only
respond with the respective seat belt fastened.

With different body types, both the distance
to the airbag (seating position) and energy of
impact differ. These factors also play into the
SRS’s effectiveness. So, multi-stage airbag
systems were developed that can differentiate
between more and less severe impacts and
deploy with only enough force to counter the
forces exerted on an occupant during the
accident. With this added sophistication comes
added diagnostic complexity. Self-diagnostic
capability has been incorporated into each
control unit and is monitored during each ignition
key cycle to ensure that the SRS is functioning
properly. When the SRS warning light comes on,
the driver is directed to the “Workshop” to
address the problem. This not only serves as a
warning to get the vehicle repaired, but also as a
warning that the SRS may not function properly
in the event of an accident.

“Visit the Workshop”

If this warning message appears in the dri-
ver’s information display, or after a four- to 20-
second bulb check the Airbag or SRS warning
light stays on, the SRS self-diagnostics have
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determined that there is a fault in the system.
There are many DTC (Diagnostic Trouble Codes)
associated with SRS. It is your job to determine
what code is setting and what testing procedures
need to be implemented. Your Star Diagnosis, or
Compact Ill, can pull these codes for you and
even help you step-by-step along a diagnostic
trouble tree with the use of WIS.

When pulling codes from the SRS, you will
notice that there are “B” codes. As you may
know, the Society of Automotive Engineers (SAE)
implemented a program to homologate automo-
tive service information among the various manu-
facturers that sell vehicles in the United States.
You should also know that when searching for
diagnostic information either in the vehicle itself,
or in service information, that DTCs have been
broken down into several categories, such as:

o PXXXX Powertrain

o BXXXX Body

* CXXXX Chassis

o UXXXX Communication
e Etc.

Since the SRS is part of the body, you will
find that its DTCs are “B” codes. If you would like
to retrieve codes from the SRS, you need to
select “Body.” The next pull-down menu should
display SRS or Airbag. Upon retrieving codes you
will notice all of these codes are “B” codes
unless you have a communication fault. All “U”
codes are for a failure in communication with
one of the other control units. There are two dif-
ferent codes available from the SRS, first is the
“Stored Code” and second is the “Active Code.”
The stored code is a problem that was detected
using the SRS control unit’s failure criteria, but is
not currently a failure. These problems still need
to be addressed, but conventional diagnostics
will probably yield no failed components at this
time. Intermittent electrical connections and/or
system voltage issues could flag this type of
code. Diagnostic testing should include more
in-depth procedures such as voltage drop to
arrive at any useful conclusion. The active codes
are just that, active. They are hard faults and are
occurring at that moment. Here, straightforward
diagnostics should find the cause of the DTC.



Yellow connectors and harness tape
indicate that this is airbag system
wiring. This is a two-wire squib for the
door-mounted airbag. If you had a fault
code for this airbag, you would open
this connector and measure resistance
between it and the SRS control unit.

Once you have retrieved a DTC, you will
need to look up the proper testing procedures
for this/these code(s). Here is where a paid
subscription to www.startekinfo.com can pro-
vide manufacturer-specific, accurate and perti-
nent testing for this particular problem. When
dealing with vehicles around the 2000 model
year, you can look up service information in the
“Launch Manuals” selection under Service Info,
or in WIS-Net. There, you will be asked to select
the chassis of the vehicle you are working on.
Once you have selected the chassis, look at the
left side of the screen and you will see a list of
the various sections of the service repair manu-
als. At the top of that list should be “Body and
Accessories” just above “Chassis and
Drivetrain.” Select “Body and Accessories” and

you will now see a pull-down menu of the various
sections. Select Volume 5.1 and on the right side
of the page you will see another list of chassis to
choose from. Once you select a chassis within a
model production year (under selection 16),
there will be displayed an additional list of
diagnostic service information to choose from.
The list is broken down into three sections,
Diagnosis, Electrical Test Program (ETP), and
Control Unit Coding. Diagnosis gives you trouble
code tables, data PID actual values and a
symptom-based trouble tree among some other
choices. ETP gives you component location and
step-by-step trouble tree testing for each circuit
in the SRS. Keep in mind, these testing methods
are based on being a properly equipped shop
with the special service tools, such as factory
scan tools and breakout boxes, that allow you to
precisely follow the test procedures.

Accident Damage

If the vehicle has been in an accident,
self-diagnostics indicate sensor data that can be
recalled to help indicate what components need
to be replaced and what sensors have failed.
Obvious repairs include SRS components that
have deployed, or have received physical
damage. You do not have to replace the control
unit, or other parts that were not damaged or
deployed, unless otherwise instructed by the
party responsible for repairing the vehicle, such
as an insurance company. Obviously, if an airbag
has gone off, it’s going to need to be replaced.
Since the vehicle is obviously being driven at the
time of the accident, the driver’s side airbag is
going to deploy. Since the airbag is getting
replaced, we also recommend replacing the
clock spring. What’s a clock spring?

Since the steering wheel must turn to direct
the vehicle and the driver’s side airbag is in the
steering wheel, a device is needed that allows
the firing charge to make it to the airbag no
matter what position the steering wheel is in.
The clock spring performs this task. It has an
electrical connection on the steering column
side. This is what carries the signal from the SRS
control unit. This side of the clock spring is
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COLLISION REPAIR / AIR BAGS

In the unfortunate event of a collision,
the SRS works so fast the bags are fully
deployed by the time an occupant
makes contact with them.

mounted solidly to the steering column. A flexible
band of wire is mounted in the clock spring and
carries the current through to the other side.
This side is solidly mounted to the steering
wheel. It is the flexible band of wiring that main-
tains the electrical connection while the wheel is
being turned, not the brushes you might expect
from having seen cruise or radio controls
mounted in the steering wheel. Since the
steering wheel is used every time the vehicle is
driven, this flexible band gets expanded and
retracted constantly. Although engineers take
every precaution to build a component that will
last, it will eventually wear out. Given sufficient
use, it will finally break and the connection will
be lost. This can also happen if mechanical work
outside of the vehicle is performed. The act of
changing a power steering gear can damage the
clock spring if precautions are not taken. If the
steering knuckle is not carefully removed (and
we know how hard that can be sometimes)
excessive steering shaft movement can be
transmitted up the steering column and damage
the clock spring.

Another simple diagnostic test is to clear
the clock spring code. If the code returns right
away you have an open in the “Squib” circuit.
This is more than likely the clock spring, so test
that first. If the code does not come back right
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away, simply turn the steering wheel and see if
the code returns. If it does, you can now be
more certain that the clock spring has failed,
narrowing your search for the solution to the
code. Mercedes-Benz recommends that you
remove the airbag from the steering wheel and
insert a fixed resistance between the two termi-
nals in place of the airbag. Then, measure resist-
ance from either the steering column through the
clock spring, or from the SRS control unit. At this
point you can turn the steering wheel and see if
the resistance changes. If it does, then you need
to replace the clock spring.

Used or reconditioned airbags?

Mercedes-Benz does not recommend the
installation of salvaged, used or reconditioned
airbag system components since they can
strongly compromise the safety features of the
vehicle, leading to an increased injury or even
death risk to the occupants.

Used or reconditioned airbag components
do not ensure the same safety features as new
components, due to the following;

1. History of the component is unknown
(pre-existing damage, removal or
reconditioning processes, etc.)

2. Airbag components are specifically developed
for each vehicle, working together with other
safety systems (e.g. safety-belt, sensors, etc.),
resulting in the fact that not every airbag is
compatible with every vehicle.

3. During the life-cycle of a model, several
enhancements may have been introduced (new
regulations, new developments, new parts,
etc.). Salvaged, used or reconditioned airbag
components do not ensure the fulfillment of
the latest requirements.

For all of the above reasons, Daimler AG
strongly recommends that no salvaged, used or
reconditioned airbag component be installed on
any Mercedes-Benz in the interest and safety of
all parties (drivers and vehicle’s occupants, insur-
ance companies, repairing workshops liability).

Next time, we'll look at the Emergency
Tensioning Device (ETD), further testing
and checklists.
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Small Repair, Big Opportunity

One of the benefits of owning a Mercedes-Benz Mercedes-Benz has the answer. The Small Repair
is the timeless style it exhibits. With bodies and Program was instituted earlier this year to allow
interiors sculpted like artwork, it’s no wonder their Mercedes-Benz dealers and Mercedes-Benz Certified
owners take pride in them. Unfortunately, Collision Repair shops to handle minor repair jobs at
in the real world things happen. Stones are thrown their facilities without a large investment in time or
up from the roadway, careless passengers spill money. This comprehensive system provides the
things, wheels contact curbs, and road grime and tools necessary to repair surface damage to alloy

salt attack those nice rims. How are we going to help rims, windshields and interiors by means of easy-to-

our appearance-conscious customers?

28 StarTuned

use and conveniently-packaged kits.

Sticks and Stones

The windshield repair kit has all the components needed to fix cracks
and stone chips. Resins are used to seal the glass, and polish takes care
of any pitting. All the necessary tools, such as syringes and drill bits, are
included to complete the job. Keep in mind that this kit is only intended
to repair minor problems outside of the driver’s field of vision, and are
not meant to take care of a problem that has failed a state safety
inspection program.

Wheels

No part of the vehicle is more noticeable than those alloy rims.
Unfortunately, even the most stunning wheels are bound to be damaged.
The rim repair kit comprises cleaners, fillers, activators and the tools to
apply them. An array of colors allows you to color-match the surface of
the rim and provide a finish just like a new rim at only a fraction of
the cost.

Inside Job

The interior repair kit is extensive. It’s designed to handle blemishes in
the vehicle’s interior paneling and upholstery. It can even go so far as to
repair exterior plastic components such as the bumper. Fillers, reinforce-
ment material and applicators are only some of the materials supplied.
Included in the kit are color-matching compounds that will blend in with
the original colors and textures of the interior. Hard and soft plastics can
be repaired along with leather and vinyl.

Teamwork

Mercedes-Benz has teamed up with Reliable Automotive Equipment to
provide these kits to you. They amount to a cost-effective solution for
small repair jobs that will restore the finish that every Mercedes-Benz
deserves. To further support this small repair program, Reliable
Automotive Equipment includes a training DVD with each kit, and
peer-to-peer training is also available. To order these kits, contact your
local authorized Mercedes-Benz dealer.



Enticingly graceful and dynamic.
Strong support, too.
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STARTUNED
FACTORY SERVICE BULLETINS

Whining/High-Pitched Whistle

Coming From Front of Engine P »

All Light Truck Models Equipped )

with Engine M272 or M273 W57 B
A whining or high-pitched whistling L"{

noise coming from the front section of the
engine may be caused by a faulty upper
idler pulley. To resolve, replace the upper
idler pulley with a new unit. The pulley is

supplied as a package containing the Parts Information
mounting bolt, dust cover and spacer. Fit Quantity Part Name Part Number

the spacer between the timing case cover i Tightener Pulley A272 202 08 19
and guide pulley.

Knocking Noise in Rear Door E ii@;vfzdsmgg‘zg(féefr 10 WIS dooument
When Operating Power Window AR72.12-P-1010RT (251)_0
Model | 64 | 22/ | 72/ | 75/ | 77 2. Remove door module. Refer to WIS document
AR72.12-P-0103GZ (164) or
| 86/822/871/886, AR72.12-P-0103RT (251).
Up to \/|N A258996’ 3. Remove broken limit stop from door.
Model 251.122/156/165/175/177, . .
4. Install new limit stop (Figure 1).
up to VIN A058266

5. Reinstall door module. Refer to WIS document
AR72.12-P-0103GZ (164) or
AR72.12-P-0103RT (251).

6. Reinstall door lining. Refer to WIS document
AR72.12-P-1010GZ (164) or
AR72.12-P-1010RT (251).

7. Renormalize power windows.

A knocking noise that occurs when the power

. . Parts Information
window is operated downward and reaches the lower

Quantity Part Name Part Number

limit position may be caused by a broken plastic limit

stop. To remedy, perform the following. 1 Limit Stop Al64 730 00 28
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STARTUNED

GENUINE MERCEDES

-BENZ PARTS... NEARBY

Ala

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

Anchorage
Mercedes-Benz of Anchorage
907-277-3383

Fairbanks
Auto Service Company
907-456-6217

Arizona
Chandler

Mercedes-Benz of Chandler
480-403-3400

Phoenix
Phoenix Motor
602-264-4791

Phoenix
Schumacher European
480-991-1155

Tucson
Mercedes-Benz of Tucson
520-886-1311

Arkansas

Fayetteville
Mercedes-Benz of Northwest Arkansas
479-521-7281

Little Rock
Riverside Motors
501-666-9457

Anaheim
Mercedes-Benz of Anaheim
714-777-1900

Arcadia
Rusnak /Arcadia
626-4471117

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
Mercedes-Benz of Calabasas
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
Mercedes-Benz of Encino
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

LaJolla
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

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’s Motors
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.I. 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
Mercedes-Benz of West Covina
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
Mercedes-Benz of Westminster
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

Delaware

Milford
I.G. Burton
302-424-3042

Wilmington
Mercedes-Benz of Wilmington
302-995-2211

Clearwater
Lokey Motor
727-530-1661

Coral Gables
Mercedes-Benz of Coral Gables
305-445-8593

Cutler Bay

Mercedes-Benz of Cutler Bay
305-251-0345
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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
Mercedes-Benz of Melbourne
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

Albany
Albany Motorcars
229-883-2040

Alpharetta
RBM of Atlanta - North
678-637-2333

Athens
Mercedes-Benz of Athens
706-549-6600

Atlanta
Mercedes-Benz of South Atlanta
770-964-1600
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Atlanta
RBM of Atlanta
770-390-0700

Atlanta
Mercedes-Benz of Buckhead
404-846-3500

Augusta
Mercedes-Benz of Augusta
706-860-1111

Columbus
Mercedes-Benz of Columbus
706.256.6100

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

Boise
Lyle Pearson
208-377-3900

Pocatello
Robert Allen Auto Group
208-232-1062

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
815- 636-6600

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

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

Fort Wayne
Mercedes-Benz of Fort Wayne
260-432-7200

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

Lafayette
Mike Raisor Imports
765-448-4582

Mishawaka
Gurley-Leep Motorwerks
574-254-7130

Schererville

Napleton’s Auto Werks of Indiana, Inc

219-865-3800

Louisville
Tafel Motors
502-896-4411

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

o " Bangor
EVE Indiana Quirk Auto Park of Bangor

207-941-1017

Falmouth
Prime Motor Cars
207-510-2250

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

Lova -

Davenport
Lujack Motorwerks
563-388-8610

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

lowa City
Carousel Motors

R & H Motor Cars
410-363-3900

Salisbury
Mercedes-Benz of Salisbury
410-548-3411

Silver Springs
Herb Gordon Auto Group
301-890-3030

319-354-2550 Massachusetts
Kansas Boylston

Shawnee Mission
Aristocrat Motors
913-677-3300

Wichita
Scholfield Auto Plaza
316-688-5000

Wagner Motor Sales
508-869-6766

Haverhill
Smith Motor Sales of Haverhill
978-372-2552

Hyannis

Trans-Atlantic Motors
Kentucky 508-775-4526

Ashland
Fannin Imports
606-929-9000

Bowling Green
Buchanan Imports
270-745-0001

Lexington
James Motor
859-268-1150

Lynnfield
Flagship Motorcars
781-596-9700

Natick
Mercedes-Benz of Natick
508-655-5350

Somerville
Chambers Motorcars of Boston
617-666-4100



Westwood
Mercedes-Benz of Westwood
781-688-1000

Acme ) Nebraska
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

301~ Reno
616-301-2100 Mercedes-Benz of Reno

775-326-4000

Montana

Missoula
DeMarois
406-721-4000

Lincoln
Husker Auto Group
402-479-7600

Omaha
Mercedes-Benz of Omaha
402-384-9999

Nevada

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

Kalamazoo

Orrin B. Hayes
269-345-0167

Novi

Mercedes-Benz of Novi
248-426-9600

New Hampshire

Greenland
Dreher-Holloway
603-431-8585

Okemos

Okemos Auto Collection Manchester

517-853-2600 Holloway Motor Cars of Manchester
603-669-6788

Rochester

Mercedes-Benz of Rochester
248-652-3800

St.Claire Shores
Mercedes-Benz of St.Claire Shores
734-483-0322

Minnesota

Bloomington
Feldmann Imports
952-837-6300

Maplewood
Maplewood Imports
651-483-2681

Minnetonka
Sears Imported Autos
952-546-5301

Gulfport
Ray Brandt Motors of Mississippi
228-864-6622

New Jersey

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

Jackson Lawrenceville
Higginbotham Mercedes-Benz of Princeton
601-956-4211 609-771-8040

; Contemporary Motor Cars
Columbia 732-842-5353

Legend Automotive Group
573-875-5000 Millville

Quality Lincoln Mercury Hyundai

Creve Coeur

Plaza Motor 856-327-3000

314-301-1715 Morristown

Ellisville Mercedes-Benz of Morristown

Tri-Star Imports 973-267-9200

636-458-5222
Newton

Joplin Intercar
Frank Fletcher Imports 973-383-8300
417-781-1177

Kansas City
Mercedes-Benz of Kansas City
816-943-7000

Springfield Union )
Elite Automotive Group Ray Catena of Union
417-889-5750 908-379.7200

Weldon Spring
Mercedes-Benz of Progress Point
636-300-2277

Paramus
Prestige Motors
201-265-7800

West Atlantic City
Precision Cars of AtlanticCity
609-645-9000

New Mexico Fayetteville

Mercedes-Benz of Fayetteville
Albuquerque 910-487-0000
Mercedes-Benz of Albuquerque

Greensboro

505-821-4000

New York

Amityville
Mercedes-Benz of Massapequa
631-789-1600

Bayside
Helms Brothers
718-631-8181

Mercedes-Benz of Greensboro
336-856-1552

Hickory
Hendrick Motors
828-322-5640

Pineville
Mercedes-Benz of South Charlotte
704-889-4444

Binghamton

Empire Motor Car Raleigh
607-772-0700 Leith
Brooklyn 919-876-5432

Sovereign Motor Cars
718-258-5100

Fayetteville
Romano Motors
315-637-4500

Goldens Bridge
Estate Motors
914-232-8122

Wilmington
Bob King Autohaus
910-799-3520

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

North Dakota

Huntington

Mercedes-Benz of Huntington Fargo

631-549-2369 Valley Imports
701-277-1777

Larchmont

Mercedes-Benz of Larchmont

9142754000

Latham
Keeler Motor Car Akron
518-785-4197

Long Island City
Silver Star Motors
718-361-2332

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 Auto Sales and Service
516-766-6900

Ganley Akron
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
513-984-9000

Columbus
Mercedes-Benz of Columbus

Roslyn
614-299-2144

Rallye Motors
516-625-1600

Southampton
Mercedes-Benz of Southampton
631-204-2500

St. James
Mercedes-Benz of Smithtown
631-265-2204

Wappingers Falls
Friendly Motorcars
845-298-0600

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

Williamsville .
Mercedes-Benz of Buffalo Tiffin
716-633-0088 Coppus Motors

- 419-447-8131
North Carolina

West Chester
Mercedes-Benz of West Chester
513-870-1000

Willoughby
Leikin Motor
440-946-6900

Dublin
Crown Eurocars
614-799-4666

Mansfield
Weidner Motors
419-529-7800

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

Sylvania
Vin Devers
419-885-5111

Ashevillle
Skyland Automotive
828-667-5213

Cary
Mercedes-Benz of Cary
919-380-1800

Charlotte
Beck Imports of the Carolinas
704-535-6400

Youngstown
Fred Martin Ford
330-793-2444
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Oklahoma Rhode Island

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

Tulsa
Jackie Cooper Imports
918-249-9393

Oregon South Carolina

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

Pennsylvania South Dakota

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

Fort Washington
Mercedes-Benz of Fort Washington
215-646-7700

Greensburg
Bud Smail Motorcars
724-838-1200

Lancaster
Mercedes-Benz of Lancaster
717-569-2100

Pittsburgh
Mercedes-Benz of Pittsburgh
412-683-5000

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

Tiverton

Viti

401-624-6181
Warwick

Inskip Autocenter
401-821-1510

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

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

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

1S53

Carolina
Garage Isla Verde
787-620-1313
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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
Alderson European Motors
806-749-2369

Midland
Alderson European Motors
432-699-7993

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

Lindon
Mercedes-Benz of Lindon
801-222-4400

Salt Lake City

Ken Garff Imports
801-257-3000

Shelburne
The Automaster
802-985-8482

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

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

West Virginia

Charleston
Smith Company Motor Cars
304-746-0600

Morganton

University Motors
304-296-4401

Parkersburg
Astorg Motor

304-422-6403

Vermont Wisconsin

Appleton
Enterprise Motorcars
920-749-2020

Glendale
Concours Motors
414-290-1400

Madison
Zimbrick 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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Advanced Color Management

The COLOR-MAXE system from BASF is the indu
that revolutionized color matching and o
by delivering a perfect color mateh—: 1. Thi :
than 6,700 color formula chips that are sprayed with actu
refinish paint. For solid colors, the new COLOR-MAX Mobi
compact and portable tool that puts the power of COLO

the palm of your hand.

For more information, please contact the BASF Call Center at
gt

1-BO0-825-23000 or visit us online at www.basfrefin
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