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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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DAS and “Keyless Go” are technological features that make life easier
as well as increasing the security of Mercedes-Benz automobiles. It is a
continuing evolution of various Convenience systems. Knowing how these
systems work will make diagnosing problems a profitable experience.

As with any other computer-controlled
system, knowing how it works is half the battle
of diagnosis. Some of the more high-tech
advancements Mercedes-Benz has to offer its
owners are DAS (Drive Authorization System)
and “Keyless Go.” Both are symphonies of
well-orchestrated computer input and output
signals creating convenience features
Mercedes-Benz owners have come to expect.

Very often, elaborate computer communication
schemes are required when multiple control
units need to interface to create the desired
effect. First, we will review the components
involved, followed by how they work together
to form the DAS and Keyless Go features.
Mercedes-Benz introduced the next evolution of
DAS (DAS3) with the SmartKey feature in 98,
and Keyless Go was introduced to the U.S.
market in 2001 on the 220 and 215 chassis, and
in 2003 in the new SL-class, the 230 chassis.

We will look into how to determine if the vehicle
has Keyless Go and how it is supposed to
function. Then we will look into diagnosing
problems when they pop up.

That Is One SmartKey

With pre-‘98 DAS (DAS2b) the actual ignition
key can be separate or is incorporated with the
central locking system remote. The key also
houses a transponder. The physical key allows
the ignition lock cylinder to turn, unlocking the
steering wheel. This transponder signal is picked
up by an antenna around the ignition lock cylin-
der. If the proper signal is sent to the immobilizer
control unit (or early DAS unit), the message is
passed on to the Powertrain CAN and the engine
is allowed to crank and start. If an incorrect
signal is sent. the engine may crank for a short
time, but fuel will be cut and the engine won't

By removing the physical key
and pushing down on the grey
tab, you can separate the two
parts and replace the watch-
style battery in the SmartKey.
A dead battery will only affect
the power door lock features.
Cranking and starting the
vehicle will not be affected.
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The Start/Stop engine button on

top of the shifter indicates that the
vehicle has the Keyless Go feature.
The signal is sent to the ESM and
then passed on to the Keyless Go
module through the CAN. With your
scan tool you should be able to
check this input in either control unit.
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start. Chassis numbers starting with a "1" (i.e.
163, etc.) maintained these separate immobilizer
module/DAS module to control key recognition.
After ’98, the newer chassis numbers starting
with the number "2" (i.e. 211, etc.) advanced to
the newer DAS3 SmartKey system. These
SmartKeys work with an EIS (Electronic Ignition
Switch). This EIS takes the place of the
mechanical lock cylinder, substituting an elec-
tronic control unit. An electromagnetic coil built
into the EIS powers up the SmartKey. The key in
turn sends an infrared signal directly to the EIS
unit. The SmartKey also contains a radio fre-
quency transmitter and an infrared unit for the
central locking unit. However, if the battery dies
only door locks will be affected. Once the EIS is
awake, it sends its information to the SLM
(Steering Lock module), the ESM (Electronic
Shifter Module), and the Powertrain CAN (ME —
Motor Electronics — control unit), as well as turn-
ing on accessory and ignition power to the rest
of the vehicle. If the key is not accepted, the EIS
is not unlocked and the key cannot even be
turned. From '01 to 03 Mercedes-Benz phased
in “Keyless Go.” This feature added a card that, if
within the proper range, would allow the vehicle
to be opened and started without using the mart
key. After 2004 the Keyless Go card is incorpo-
rated in the SmartKey itself.

If you feel you may have a problem with one of
these convenience features, you need to know if
the vehicle has Keyless Go or not. The fastest
way to determine this is to look for the
“Start/Stop” on the top of the shifter knob. You
will also notice a push button on the driver’s side
door handle for locking the vehicle. Another item
to look for is a push button on the rear trunk
next to the trunk release handle. Finally, the
Keyless Go card is the last piece you are going to
need to verify that it is functioning properly. Now
let’s see what the Keyless Go feature does.

This feature performs a few simple tasks such
as activating and deactivating the alarm, locking
and unlocking the vehicle and, of course, starting
and stopping the engine. In addition to these
tasks, it can also allow operation of some con-
venience features by turning on accessory power
through the EIS (Electronic Ignition Switch). One
thing that is required here is the Keyless Go
card. Make sure the customer drops off the two



cards along with the vehicle when investigating
any problem with the system. The card can be
stowed in the interior cabin of the vehicle or in
the trunk to operate the locking and unlocking
feature. The card must be in the cabin in order
for the engine to start. Another item you need to
have in your possession is the original DAS3
SmartKey (Drive Authorization System 3). It also
has the ability to activate and deactivate the
alarm, and lock and unlock the doors. It will also
over-ride the KG (Keyless Go) card in the event
you are stuck with a malfunction. Advise the
customers that although they do not need to
use the SmartKey, they should always have it
with them as backup.

Both the SmartKey and the KG card have LEDs
to indicate when they are transmitting. These
LEDs indicate that the batteries are acceptable
in either component. If the LEDs do not light,
then the batteries need to be replaced. In the
case of the KG card, the LED will indicate how
the card was last used. If the LED is red, then
the vehicle was locked; if green, it was unlocked.
Either the SmartKey or the KG card allows the
owner to select between unlocking only the
driver’s door and unlocking all of the doors.

Both the door handle and trunk switches
provide a manual way to lock the vehicle, but not
for unlocking. Touching or pulling on the door
handle would accomplish this. If during KG
locking with the push buttons the windows are
open, the convenience feature will automatically
close them. The door handles have capacitive
sensors that discharge when touched. They are
powered down after three days, so after this time

The black trunk switch (pictured
here on the right side of the handle)
is one of the few direct inputs to
the Keyless Go module. Remember,
it is only used to lock the vehicle,
not unlock it.

they will not work. At this point the door handles
need to be pulled on once to wake up the KG
system and the second pull should unlock and
open the door. Once you have entered the vehi-
cle with the KG card, pushing on the Start/Stop
button on the shifter once wakes up the EIS
accessory position. A second push turns on
ignition power. You should be able to operate all
electronics in the vehicle at this point. By
applying the brake pedal and hitting the
Start/Stop button the engine should start
providing the ESM indicates it is in the Park
position. If none of these features work, you
need to check the KG card and if the card is in
range of the antennas. By hitting the Start/Stop
button again the engine should shut off if the
shifter is still in Park. If the driver’s door is
closed, the EIS will stay on in the

accessory position, and if the door is open

the EIS shuts off.

Knowing the Players

Now that you know about the SmartKey,
immobilizer or DAS units and EIS, we'll move on
to the more complicated “Keyless Go.” As with
most computer controlled systems the brains are
in the control unit. It is almost always mounted
on the driver’s side of the trunk behind the wheel
house. Like any computer it receives inputs and,
depending on those inputs, controls and
manipulates outputs. Some of the inputs are
directly hard-wired into the KG control unit and
other inputs come in through the CAN (Controller
Area Network). Knowing this is important when
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Vehicle

[230.475 Control unit [KG

|Actual values

5213 (Keyless start and stop pushbutton)

Selector lever position

Door handle and trunk lid contacts

Power supply )

Check assignment of transmitter card to key track.

2] = s

The easiest way to check Keyless Go

inputs is through the SDS.You can verify

that the selector lever is in park, but

keep in mind that if that was a problem

the customer would have had other

complaints such as a no-crank situation,

diagnosing a problem. Also, knowing what inputs
go where will tell you what control units you have
to communicate with using your SDS scan tool.
In addition, if there is a communication problem
with the CAN, you may have to fix that first
before you start condemning components.

Some inputs directly wired into the KG unit are
the KG Antennas that are found in the center
console, each door and a few in the trunk area.
These antennas send out a radio signal looking
for the KG card. When the KG card wakes up, it
sends a reply radio signal back that the card is
the right one for this vehicle. Also, both the push
button in the door handle and trunk lock switch-
es are hard wired into the KG module. You can
use your SDS Compact Ill to monitor these hard-
wired inputs to quickly determine if they are
working properly. Otherwise, you have to check
the wiring directly. This can be time-consuming,
and the trunk needs to be open to access the
KG module. You will have to lock the latch on
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the trunk lid so the KG module thinks the trunk
is closed. There may also be additional deck lid
switches that need to be manipulated to indicate
that the trunk is closed. This will allow the sys-
tem to lock the doors and arm the alarm. It is
also a good was to access the battery to moni-
tor current draw if the battery is going dead over
time.

If the KG module sees the door handles
touched or pulled, it will wake up CAN-B (Body
CAN) and have the KG antennas signal for the KG
card. If the card responds, then the CAN wakes
up the EIS. The KG card signals are received by
an antenna in the rear windshield. If the brake
pedal is depressed and the Start/Stop button is
pushed the CAN-C communicates that the ESM
(Electronic Shifter Module) is in Park and the
engine will crank and run. Since the rear wind-
shield is important to the KG system, care must
be taken when replacing it.

The Keyless Go system has only a few
controlled outputs. Since the pneumatic door
lock system is too slow to unlock the doors,
there are separate unlock solenoids in each
door. These solenoids only unlock the door
when the handle is touched or pulled.

Coming In On the CAN

As we discussed earlier, other important inputs
come in through the CAN. In order to start the
engine, the brake pedal needs to be applied. The
brake switch input does not go directly into the
KG module. To find that wiring you have to look
at the Traction Control system where the brake
switch is a direct input. The brake-applied signal
passes through the BAS/ASR/ESP control unit
(depending on how the vehicle is equipped) and
continues on to the KG module. In the case of an
’05 230 chassis, can evaluate the wiring diagram
provided with a paid subscription to www.startek-
info.com. The Park and Start inputs do not come
in through the CAN, but instead are directly
wired to the KG module. This changes slightly in
early 06 and later models with the Park and
Start inputs being supplied on a single wire.
Either way, the ESM (Electronic Selector Module)
receives the switch inputs directly and passes
them along the CAN to the KG module.



(D87 1); (DB7E); (0879)

Vehicle 1230.475 Control

Body Under the selection of

AB - Airbag “Body” you will find

BNS - Vehicle power supply control module h K / G

OCP - Overhead control panel access to tne e)/ €SS 0

EZS - Electronic ignition switch ;

HRA-FR - Front right headlamp range control COﬂth/ unit. From here
you can do anything from

pulling codes to checking

HRA-FL - Front left headlamp range control
events, initializing a new

LCP - Lower control panel

PSE - Pneumatic system equipment

Dr-side SAM - Driver signal acquisition and actuation module

Pass-side SAM - Passenger-side signal acquisition and actuation module
REAR SAM - Rear signal acquisition and actuation module

RVC - Rollover bar/vario roof control module
KG - Keyless Go
System diagnosis

When Things Go Wrong

Some diagnostics of the early DAS systems are
incorporated into the vehicle itself. Of course, it
helps to have a Compact Ill or Compact Basic,
but let’s see what we can determine without
these tools. First, there is a red LED on either
the radio or in the door lock push button switch.
Second, you can look at the odometer readout in
the dash. Looking at the LED, you should see the
light flash with the key in the ignition and the
ignition switch turned on. This is an indication
that the key has been accepted as the correct
key. When there is no flashing LED, you are going
to need to try the second key that the customer
should supply. You may simply have a bad key. In
the event you do not see a flashing LED and no
odometer message at all, you need to look at the
CAN wiring. Bad wiring or a bad control unit can
disrupt the CAN and prevent proper messages
from being sent. It can also mean the ME control
unit is not powered up. Evaluate that wiring to
determine if the control unit has the proper pow-
ers and grounds to function. If not, fix that first.
Within the odometer display you will either see
the phrase “Start Error”, or the odometer read-
ing. If the LED is not flashing and the “Start
Error” message is displayed, suspect a problem
key again, or a bad immobilizer or DAS unit. If
the LED is flashing, but “Start Error” is displayed
you need to look into a possible problem with the
ME starter wiring. Of course, you can check

module, and reading data
inputs.

most of these inputs and outputs of the DAS
system with your Compact Ill, but just monitor-
ing these outputs gets you going in the right
direction quickly.

Later DAS systems are more advanced. If an
incorrect SmartKey is used, the EIS will not turn.
If the key turns and the vehicle powers up, you
know the key is accepted. Any “no crank” prob-
lems here will be in the CAN wiring, or the DAS
or ME control units. Another control unit you
need to pay attention to is the ESM (Electronic
Shifter Module). If this unit does not indicate the
transmission is in park, the engine will also not
be allowed to crank.

Keyless Go is an integrated system. It relies on
inputs from other control units on the same and
different CANs. Chances are if you have a prob-
lem with the KG system, you have a problem
somewhere else as well. If the brake switch input
is not functioning properly, the BAS/ASR/ESP
warning lights will be on. If the problem were to
prop up in the ESM, you would probably not be
able to start the vehicle using Keyless Go, or put
the transmission in gear. Looking in the instru-
ment cluster’s Driver Information Display, you will
be shown a warning message telling you which
system is experiencing the fault. See if any of
these are related to the Keyless Go system and
share any inputs. You can evaluate the wiring dia-
gram found on Mercedes-Benz service website.
Look under the heading “Body” to find wiring for
the Keyless Go system for any given chassis.
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Vehicle |230.475 Control unit |KG

|Actuations

Actvation of lit sclencids

Transmitter card and antenna test
Transmitter card locating

Some of the more difficult items to
test are the Keyless Go antennas.
The SDS provides testing to activate
and locate the KG cards. You can
see if the KG module can find the
cards if the customer has misplaced
them in the vehicle.

The Benefits of the Compact
1]

Often, technicians rely too much on their scan
tools. They see a code and immediately replace
the part associated with the code. They don't
test the related wiring and/or the switch/sensor
inputs along with solenoid/relay outputs.
However, in the case of Keyless Go if you have a
factory scan tool, it will be an incredible time-
saver, as well as leading you to a more accurate
diagnosis. As mentioned earlier, the Keyless go
system is integrated with other control units. To
physically access each control unit or each com-
ponent to perform the proper testing would take
a significant amount of time. Using the Compact
[ll, you can easily monitor these inputs either
through their respective control units, or by
selecting “Functions controlled by multiple
control units.”

The only difficulty in diagnosing this system is
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the antennas. It is their job to wake up the KG
card. If you pull a code, or the KG card is not
working in a specific area of the vehicle, then you
need to test the wiring for that particular antenna.
When the antenna is working and activates the
KG card the card then transmits its signal and it
is received by the OCP (Overhead Control Panel)
and passed on to the CAN. At this point, you can
go into the OCP and see if the KG card signal was
received. Another scan tool benefit is that once
you are in, you can bi-directionally control the
unlock solenoids.

Notes On Service Procedures

We would like to share with you a few important
notes on repair procedures. Special tools such as
the SDS are required to perform some of the
tasks when replacing components. The SDS may
not be necessary to add a key, but it is necessary
to replace the DAS or Keyless Go modules. To
replace an EIS you should either have the SDS or
a “Green” service key. You order this service key
according to the VIN. It contains the lock infor-
mation the new EIS will need. This process can
take over an hour and a half, so be prepared for
that. Make sure the LED in the service key is on
steadily — it goes off when it’s done. Also allow
another hour and a half with the key on to match
the new EIS with the vehicle's ESM. To replace a
Keyless Go card, the SDS should not be connect-
ed to the vehicle. There is a method to "learn" the
card without the SDS. The point is to research all
of the procedures required to perform the repair
before you begin.

In Conclusion

In diagnosing problems with DAS and Keyless
Go, you need to know the players, rules and the
results. Studying system operation, knowing how
to test the components and evaluate the results
should give you the ability to properly diagnose
the problem and carry out the correct repairs.
This empowers you to give your customers the

best service possible. I
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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
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+-One of the most basic jobs you
can perform for your customers
is a cooling system service.
While the procedures are simple
and are often overlooked as a
profitable portion of the business,
proper techniques and materials
can turn this around and give your
customers cooling system
protection for years to come.

Ask anyone what a “cooling system service” is and you
will probably get the tried-and-true answer of draining and
refilling the cooling system. This is commonly reduced to
draining the radiator and refilling it. But what is the pur-
pose of servicing the cooling system? Was the vehicle
overheating? Will the engine overheat in the future? These
days, coolant has become much more than the “green
stuff.” Phosphates, organic acid compounds and other
additives add to the confusion: Can | mix this with that?
Do | have to flush the whole system? What color should
the coolant be? This may sound silly, but when you per-
form some service work (replacing a thermostat) you will
lose some coolant. You need to know what coolant is
compatible with what you already have in there. Will you
pick one of the aftermarket so-called all-purpose solu-
tions? Will the coolant you use breach the customer’s
existing warranty? Understanding the requirements of
Mercedes-Benz vehicles will make the decision-making
process easier.
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Why We Do What We Do

Put any two different materials together and
chances are they are going to react with one
another. Some reactions will happen quicker
than others, but eventually something is going
to happen. The same dynamic happens within
the cooling system of any engine. In modern
engines, aluminum alloys make up the blocks
and cylinder heads. These aluminum alloys are
more reactive than their iron or steel alloy
counterparts. Coolants that run through these
aluminum components often react with them,
breaking down both the coolant and the alu-
minum. The debris from this reaction gets
circulated throughout the cooling system. It
often builds up in small cavities found in places
like the radiator and/or heater core. Eventually,
the passages become blocked and circulation is
reduced. These contaminants can also build up
on thermostats, possibly causing them to stick
closed. We all know a closed thermostat will
restrict coolant flow to the engine and result
in overheating.

To prevent this corrosion effect on cooling
system components, we replace the coolant. It
removes the corrosion contaminants and
restores higher boiling points and lower freezing
points within the cooling system. Mercedes-
Benz maintenance schedules have you replace
the coolant at 147,000 miles or 15 years. These
maintenance schedules are dependent on use
of approved anti-corrosion/anti-freeze coolants
and you are required to check the cooling sys-
tem at each service. Mercedes-Benz factory
coolant (Part # Q 1 03 0002) meets all the
requirements to achieve these low-maintenance
intervals. Money saved putting in a less expen-
sive coolant is often lost in the long run with
clogged and corroded components requiring
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replacement, as well and additional coolant
flushes. We should all agree that the minimal
money saved on coolant does not come close to
the cost of a cooling system repair. The labor
time on a cooling system services varies from 1.0
to 1.5 hours depending on the model. Let’s go
over how we are going to test to see if the
coolant is up to the task.

A Few Minutes Testing

The first thing we are taught about testing
cooling systems is a visual check. Looking at the
coolant level and the coolant itself is the first
test we should perform. Cooling systems that are
not up to level at some point had a problem.
Either the coolant is leaking out somewhere, or
it's being used by the engine. At this point a

The Mercedes-Benz coolant
IS a cost-competitive option
that many of us do not think
about. It contains the
necessary corrosion additives
and is ethylene glycol-based,
SO0 we can use a regular
hydrometer and refractor

to test it. It is also clear,
which make contamination
easler to spot.

cooling system pressure test is called for.
Commercial testers are available from your tool
supplier along with the necessary cooling system
adaptors. Simply pump up the system to the
rated pressure capacity of the radiator cap and
see if the pressure drops. If it does, look for
external leaks. You may also want to attach an
additional adaptor and check the cap. If you can-
not find any external leaks, it's time to look at
the possibility of an internal leak. In the last
issue of Star Tuned, testing for head gasket
problems was covered, so look there for

those answers.

If the cooling system passes the pressure test,
it’s time to test the coolant itself. Mercedes-Benz
recommends testing the coolant at every service
(i.e. oil change). This can be done one of two
ways. The first method involves a cooling system

StarTuned 13



COOLING SYSTEM SERVICE

hydrometer. This tool measures the specific
gravity of the coolant, specifically ethylene
glycol. This specific gravity is a measurement of
coolant concentration. The ideal mixture should
be 50% coolant and 50% water. This ethylene
glycol mixture’s specific gravity will be affected
by the temperature of the fluid, therefore a
coolant hydrometer’s scale needs to be calibrat-
ed to a specific temperature. You can use your
infrared temperature gun to determine the
liquid's temperature and have it match the
temperature of the hydrometer scale. Remember,
specific gravity changes with temperature. A
50/50 mix of ethylene glycol will have a specific
gravity reading of 1.057 at about 100 deg. F. If
the vehicle came in and the coolant was 150
deg. F., the same good mixture would yield a
reading of 1.037. If your tool is calibrated to 100
deg. F. you would think the concentration was
35%, so make sure you know what temperature
your hydrometer is calibrated to.

This tool draws coolant into a clear plastic tube
with either weighted balls of varying density, or a
single float pivoting on a pin. See how many balls
float or how far the single float rises and that will
indicate the specific gravity of the coolant. Air
bubbles in the sample affect the buoyancy of the
float as well. Even expensive hydrometers have
the same problems. Believe it or not, this tool is
often not precise enough to give you a reading
you can depend on. Also, the hydrometer cannot
be used on propylene glycol-based coolants
since two different concentrations can yield the
same specific gravity readings. Mercedes-Benz
brand coolant is based on ethylene glycol, so you
can use a hydrometer to test it. Remember,
temperature variations still have to be taken into
consideration. Could there be a better way?

It is more expensive than a simple hydrometer,
but the refractometer is very capable of precise
measurements of coolant concentration. The
principle is simple. As light passes through a
liquid, it will bend a different amount for a differ-
ent liquid, in our case a different coolant concen-
tration. By using a refractometer, you send light
through tje coolant sample and see how the light
bends on the refractometer scale. You then
compare that sample to water. Either ethylene
glycol- or propylene glycol-based coolants can be
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Here are the tools of the trade.
Mercedes-Benz factory coolant is
ethylene glycol-based, so a coolant
hydrometer will work fine. Hydrometers
are not the most precise method of
measuring concentration. The refractome-
ter is much more accurate. Remember,
coolant temperature affects the specific
gravity of the sample. Know what you
gauge is calibrated for.



measured with a refractometer. The temperature
of the coolant mixture still affects the reading,
but since the sample is so small (only a drop)
the liquid quickly assumes the temperature of
the tool.

Simply put a drop on the lens, close the clear
cover and point the refractometer into a light
source. A meter of good quality will have you
calibrate it by first sampling distilled water.
Once calibrated, you can sample your coolant
and check the concentration.

How We Do What We Do

For maintenance or service work, you may
need to replace the coolant. How can you do
this quickly and be profitable?

The first step in a cooling system service is to
drain the existing coolant from the radiator.
There is usually a drain valve on the driver’s side
or passenger’s side tank of the radiator. After
removing the cap of the coolant system expan-
sion tank (to allow air into the system), you can
raise the vehicle. Then, open the drain plug on
the radiator tank. This will only drain the radiator
and some portion of the water pump and
thermostat housing. The next step is to drain
the block. This is often overlooked due to the
lack of knowledge of where the drain plugs are
and access to them. With a paid subscription to
www.startekinfo.com, you can view service
procedures to locate the drains. These plugs are
located at the base of the water jacket on one or
both sides. They will often be difficult to remove,
so be careful not to round off the bolt head.

This is probably the most time-consuming part
of the process.

Refilling the system used to be simple.

Add coolant to the expansion tank and let the
engine run. If there were some problems in filling
a system, an old trick was to prop the thermostat
open with two pieces of aspirin while filling the
system. This would give the air a chance to
escape as the system filled up with coolant.
Although we are not aware of aspirin causing any
problems currently, with new coolant additives,
radiator seals and gasket materials all sorts of
reactions may take place. Mercedes-Benz cool-
ing systems have the expansion tank at the
highest point, so are self-bleeding.

A vacuum-assist tool can save a lot of
time in bleeding the system. Generally,
Mercedes-Benz engines do not have a
problem with bleeding out air, but this
helps eliminate the possibility. Shop air
often powers up the vacuum pump.
Once the cooling system is in a vacuum,
a valve is switched and fresh coolant is
drawn in to fill the vacuum.

StarTuned |5



COOLING SYSTEM SERVICE

These days with dual heater cores, auxiliary
cooling pump motors and external cooling
system plumbing, there is a multitude of places
air can get trapped. This can lead to symptoms
such as overheating and poor heater perform-
ance. You may have to run the engine for a
while before you bleed all the air out. Check
the service procedures and see if there is a
bleed procedure for the particular vehicle you
are working on.

There are tools available to assist you in the
refill procedure. You have probably heard of “vac-
uum assist” cooling system fillers. These tools
use your shop’s compressed air supply and a
vacuum pump to generate a vacuum in the cool-
ing system. Once the system is in a vacuum, a
valve allows coolant from a pickup tube to fill the
vacuum in the coolant passages. This can reduce
and/or eliminate any air bound in the cooling
system. There is no need to run the vehicle for
an extended period of time to self-bleed the air
out of the system. You can now move on to your
next job.

If you would like to complete the task of drain-
ing the cooling system, you can flush out the
heater core. Removing contaminants will improve
heater function and prevent further blockages
down the road. The great part here is the time
saved. Most Mercedes-Benz vehicles use an aux-
iliary cooling pump motor. This motor can be
activated through the use of your Compact Il
scan tool, or by just supplying power and ground
to the pump motor directly. The motors draw
only about .5 amps and will pump all of the
coolant out of the heater core while you are
refilling it with new coolant. Most pumps are on
the output side of the cooling system.
Disconnect the line on the pump returning the
coolant to the water pump and run it into a con-
tainer. Block the water pump side of the line you
have just disconnected and run the pump until
you see new coolant. We would not recommend
using any aftermarket coolant flushing solutions
as these may contain harsh chemicals that can
attack seals and gaskets after a few thousand
miles. If the cooling system is maintained in a
timely manner these “cooling system repairs in
a can” should not be necessary.
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If You Want To Pull Out
The Big Guns

Another tool investment that will save you
time, ensure all of the coolant is being
exchanged and reduce air in the system, there
are coolant exchange machines. These no longer
require that you put the vehicle on a lift and
open drain plugs on the radiator and engine
block. As long as you have access to a coolant
hose, you can exchange the old coolant with a
fresh supply with a minimum of mess.

These machines have external tanks you can
pre-fill with your 50/50 distilled water and
antifreeze coolant mix. The next step is to
disconnect the upper radiator hose and connect
the coolant line adaptors from the machine to
the car. Most coolant exchange machines do not
need the vehicle to be warmed up, or even
running. A vacuum pump pumps out the old fluid
into an empty tank and replaces it with the
coolant prepared in the refill tank. You should
know by now the type of anti-corrosion/anti-
freeze we should be using in Mercedes-Benz
vehicles, but this is only half the equation.

Water Quality

In this article, we discussed proper cooling
system service procedures, anti-corrosion anti-
freeze and tools to test and exchange the
coolant. One more subject we need to discuss is
something we very often take for granted. That is
water supply. "City" water for drinking is treated.
It contains fluoride or chloride salts due to the
treatment, so it is not desirable to mix it with
coolant. Do not use this, or hard water, in
Mercedes-Benz cooling systems. In the odd
chance you have a supply of spring water, either
bottled or from a well, do not use this, either.
Bottled water is not regulated and probably
contains minerals that can react with engine
components, and also acts as an abrasive when
passing through the cooling system. Instead,
use distilled water. It is the best to use since it
contains no additives. The slight additional cost
of distilled water should not significantly increase
the cost of the overall cooling system service
and eliminates harmful contaminants.



Here is a tool that might be a
good investment providing you sell
enough cooling system services.
You can keep one tank with a
50/50 mixture of Mercedes-Benz
coolant and distilled water and
exchange it with the old coolant
without even running the engine.
You may still have to pump out
the heater cores separately.

A
'\,f_i;' Munedes Reng

Anticorosion/
Antif AGENT

In Conclusion

Cooling system service is one of the simpler
tasks you perform for your customers, but it is
also one of the most important. Advancements
in the chemical composition of coolants and
cooling system plumbing make corrosion and
air-bound systems real problems that need to be
addressed. Using Mercedes-Benz antifreeze will
insure corrosion protection and warranty claims
will not be an issue. Draining the block, radiator
and heater core will insure all expired coolant is
removed. Finally, refilling the system without air
pockets can be accomplished with a vacuum-
assist tool, or a coolant exchanger. If customers
notice your attention to detail on the cooling
system, we are sure they will trust your
judgment when it comes to more involved
repairs, and that is good for all. r——
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WHY BUY GENUINE?

Replace — We replace more parts than aftermarket brands.
Engineered — Designed to meet original OEM drawings.
Manufactured — Made with same OE components as factory parts.

Assembled — Completely assembled from components and not just repaired.

New — Tested to new unit standards.

Improved Technician Efficiency

« Without the need to assemble the Reman A/C Compressor
with Clutch, technicians can get right to installing the entire
Compressor assembly.

Competitive Pricing

® Priced as one unit so there's only one part number to order.

» All internal components are function-tested during the
manufacturing process.

e 100% replaced O-rings, snap rings and other wear parts.

e Each compressor undergoes complete quality assurance
testing for performance and output.

» Assembled to OE specs for testing and measuring.
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FEATURE ARTICLE
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the engine to the road.

To add to the experience adaptive transmission shifting
tailors the vehicle to the driver. Let's see how
Mercedes-Benz manages these two feats.

How do we isolate a drivability issue from a
transmission shifting issue? This may sound
simple, but a bucking sensation may feel like a
misfire when it is actually a transmission valve
body control valve coming in and out. Even if we
determine that it is a transmission problem, how
do we isolate if the problem is with the mechani-
cal part of the transmission or the computerized
electronic controls? Proper testing methods have
never been as critical as they are today. The
expense of an improper diagnosis leading to an
improper repair can leave the customer with a
bad taste in his or her mouth. You need to be
sure of your test methods and know how to eval-
uate their results. Self-diagnostic features incor-
porated in control units today have helped in the
battle with complexity. This coupled with proper
training and information should leave you capa-
ble of isolating the problem and performing the
pertinent repair.

In The Beginning

The first step in any diagnostic process is
arguably the most critical. Going off in the wrong
direction can waste an incredible amount of time
that you will more than likely not get paid for.
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The job will remain profitable if the first step is in
the right direction. In the case of a drivability
problem/transmission shift issue, you need to
determine if it is one or the other because there
are two different should give the technician an
idea on what might be wrong and where to look.
Try different driving patterns, such as different
rates of acceleration. Also, try manually shifting
the automatic transmission. You can try holding
the transmission in a fixed gear and see if you
can duplicate the problem. Remember, the
transmission control unit will limit the rpm

of the engine.

Another form of testing is to observe how the
system functions and see if we find anything
wrong, either electronically or mechanically.

We can also make a change to the system,
either electrical or mechanical, and see how
the vehicle reacts.

Observing inputs and outputs can be time-
consuming on complex systems. This fact is what
made scan tools so prevalent. With a scan tool
you can observe computer controls easily.
However, this is processed data and it’s relatively
slow depending on the nature of the problem.
Processed computer data is not real-time, like
what you see on an oscilloscope. It is entirely



You will need to have this tool at
your disposal if you are going to
service Mercedes-Benz vehicles.
The vehicle has no dipstick so you
need to provide your own. Measure
the fluid level in a drive gear with
the temperature of the fluid first at
25 deg C and then at 80 deg C.

possible for an input or output to misbehave and
the computer’s self-diagnostic system never
picks it up. A scan tool is a good way to get
started when monitoring the computer’s control
of the system, but it should always be followed
by testing the system visually and with direct
electrical testing.

ATF

The next major step is to check the fluid level.
On later model Mercedes-Benz vehicles, this is
not a simple as it sounds. You will find the fill
tube, but you will probably not find a dipstick.
The dipstick is now a tool to be kept by your tool-
box. In addition to having the tool at your dispos-
al, you also need to have the transmission at a
specific temperature. Too hot or too cold may
not give an accurate reading. The fluid level
should be checked at 25 deg. C (77 deg. F.), and
it should read between the “Max” and “Min”
marks on the dipstick tool. Allow the engine to
warm up about 2 minutes and bring the trans-
mission temperature up to about 80 deg C (176
deg F) and the level should still be between
“Max” and “Min” on the stick. The transmission
needs to be in a drive gear, so make sure the
parking brake is on and have a second techni-
cian in the vehicle applying the brakes. If repair
work has been carried out have the technician
move the selector lever into each gear a few
times to evenly distribute fluid throughout the
transmission.

Of course, there are always debates on what
type of transmission fluid to use. In the case of
Mercedes-Benz, use only the exact ATF recom-
mended in the service literature or owner's
manual, which you can be sure is of the proper
viscosity and contains the necessary friction
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TRANSMISSION MAINTENANCE

Transmission fluid flushing can
extend the useful service life of the
transmission. It can remove fluid
that has been over-heated and is
full of clutch material. It cannot
make up for worn clutch discs, so
make sure the customer is aware
of the limitations.

modifiers. You may have read on the internet
that any synthetic transmission fluid may be
used with no adverse affects, but those that have
not been tested by Mercedes-Benz will void any
warranty on the unit, and may not provide the
necessary fill-for-life protection the factory fluid
offers. This is imperative on the later model
722.9 seven-speed transmission. The Mercedes-
Benz part# A001 989 45 03 is developed specifi-
cally for this transmission. It’s higher friction
consistency and thermal stability is required and
it should not be mixed with another type of fluid
during a service.

Back To Our Problem

Evaluating an unusual symptom like a light
bucking with steady throttle, you may think

22 StarTuned

misfire. While driving, you may want to look at
the misfire counter through your SDS. If you do
not see any misfires, then you are probably
dealing with another problem. This is an example
of observant testing. Another type of testing is
“intrusive” testing. Here, you make a change to
the system and see how the vehicle reacts. To
see if a transmission solenoid is toggling, you
simply need to unplug the main connector and
the transmission. This connector, very often,
carries the power, ground, or both to the trans-
mission shift and pressure control solenoids.

By unplugging it, we are forcing the transmission
into its “fail-safe” program. For example, if the
unit is stuck in a particular gear, eliminating
electronically-controlled shifting isolates the
mechanical transmission from its electronic
control.

If the problem persists, you have two choices.
Either look in other areas such as the engine, or
the problem is in the mechanical function of the
transmission. With the transmission in “fail-safe”
you must be careful of engine rpm, and exces-
sive road-testing can actually damage the
transmission. This type of testing should only
be applied if the self-diagnostic system and
scan data are not giving an indication of
what is wrong.

If the problem is eliminated by unplugging the
solenoid connector, plug it back in, watch the
control of these solenoids and monitor the input
data to see if either is causing the symptom.
With older transmissions, monitoring the line
pressures and solenoid operation was not very
difficult. With newer, smoother-shifting transmis-
sions, however, this can be more challenging.
This type of testing may not work in every case,
but it should apply in most. Mercedes-Benz vehi-
cles are very good at self-diagnosis, and very
often a code is stored indicating where the prob-
lem may lie. However, if we do not have a code
to work with, we still have a starting point.

The Mercedes Way

How would a transmission control unit tell if
the quality of the shift is less than perfect? It
could monitor the current draw of the shift sole-
noid, but that would only inform you of shifting
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Most of the time Mercedes-Benz
computers are capable of determin-
ing a problem with their self-diagnos-
tic system. Here, a few codes have
set on this 21 | chassis, and two of
them are related to the same failed
sensor: #3 rpm speed sensor. This
sensor should now be tested directly
to make sure the problem is not a
wiring issue.

problems where the electronic controls created
the problem. If the problem is mechanical, the
control unit would need another way to tell if
there is a problem. Incorporated into the trans-
mission are input and output shaft speed sen-
sors. On the later model 722 transmission, three
speed sensors are used. The first picks up the
turbine shaft speed, the second picks up the
speed of the planetary gearset, and the output
shaft speed sensor does just that — reads output
shaft speed.

By monitoring these speed sensors, along with
the actual shift point, the transmission control unit
can see if the proper relationship is maintained
between the two. If the input shaft indicates a
higher speed than the output shaft speed sensor
(for a given gear ratio) then the engine rpm must
have flared as the transmission slipped into the
next gear. This can be accomplished even if the
problem is not severe enough for the driver to
notice. To monitor these signals directly is difficult
even with an experienced lab scope user. This also
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Looking at scan data, you can
sometimes find large problems with
sensors, providing they last long
enough for the computer to pick up.
In this case, the rbm sensor #3 is
no longer supplying a signal. You
should back up this conclusion with
electrical testing of the sensor. Look
at both the resistance and the AC
voltage signal.

tells you the transmission shaft speed sensor’s
function is critical to the operation of the trans-
mission electronic control. You need to verify that
these signals are working properly before you can
start condemning other components.

Mercedes-Benz engineers provided additional
monitors for components related to shifting. You
can evaluate a shift by monitoring action of the
fluid. By watching how long it takes to fully apply
the clutch pack and how much pressure is
required to engage it, you can find out if the
clutch packs are healthy. If excessive time and
pressure are needed to provide grip for the
clutches, they are probably worn. The SDS tool
allows you to access this data for each clutch
pack. This is extremely helpful when you find
shifting problems only in particular gears.

In the later model Mercedes-Benz transmis-
sions, there can be up to seven forward gear
ratios. You will have individual forward gears and
torque converter lockup for each gear. The oper-
ating pressure is controlled by a pressure control
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TRANSMISSION MAINTENANCE
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Using the SDS, you can select
“Iransmission Adaptations” and view
the readings. These will indicate the fill
time for each clutch or brake, as well
as the fill pressure. By viewing the
numbers you can determine if the
transmission needs to come apart.

solenoid. In addition to the primary pressure
control solenoid, each shift solenoid has its own
pressure control solenoid. This allows for quicker
and smoother shifts. If any of these solenoids
were to stick, it would contribute to an improper
shift. Let us look at an example of this data that
we can use to test the solenoids. The first line of
data is the “Fill Time of Clutch XX,” with the
letter designation of the clutch you are looking
at. For ease of interpretation, you are given the
high and low limits of the shift monitor counter.
The next line you is either the “Brake or Clutch
Filling Pressure” in millibars. This informs us of
the pressure required to apply the clutch. If either
excessive time or excessive pressure is required
for engagement, the clutch is worn or pressure is
inadequate to complete the engagement. To
further assess the problem, you can also reset
the adaptations. This “zeros” out the adaptations
and gives you a new starting point. A road test
that runs the vehicle through all of its gears will
allow the adaptations to take place so you can
re-evaluate the shift data. This is very useful
information when trying to determine if a replace-
ment transmission is in this vehicle’s near future.

24 StarTuned

E CES000 (2008 0217} W WDBUFEESIE A4 Datter chags
Vehicle [211.022 Control unit [ETC

‘Adaptation data

Filltime of chitch K3 [cycles] 20 20 s 2
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Notice how you are given the
maximum and minimum limits

for each reading, followed by the
actual reading. You are also given
the reading at three temperatures.
A higher (positive) number indi-
cates that more time and pressure
is required to engage the clutch,
which implies that the transmission
IS worn.

Service Work

If one of the solenoids or speed sensors needs
to be replaced, it will probably be serviced as a
unit. On many later model Mercedes-Benz trans-
missions, all of the solenoids and sensors are
incorporated into a plastic housing usually mount-
ed on top of the valve body. While this may
increase the overall cost of a component replace-
ment, it does provide for ease of service. Typically,
transmission service work is farmed out to a reli-
able transmission rebuilder. A properly trained
technician can, however, drain and remove the
pan, remove the valve body (being careful to
watch the seals) and replace the solenoid/sensor
plate. In the case of the 722 transmission, the
transmission control unit is incorporated into the
solenoid/sensor plate. Superior Mercedes-Benz
engineering should make this a rare failure with
proper maintenance. There are also some other
key service procedures for the 722 transmission.
The housing is magnesium so aluminum bolts are
used. They must be replaced when removed, then

torque according to specs.
]



Want real Mercedes-Benz parts?
(o to the source.

A Mercedes-Benz should be true to its origins. So turn to the Mercedes-Benz Classic

Center for Genuine Mercedes Benz Classic Parts. Their experts have access to over

40,000 true fitting Genuine Classic Parts of the highest quality, plus a 12 month

limited warranty. They sell divect, ship direct and even assist in parts specification.
Mercedes-Benz Classic Center When you wanl aulhentic parts, only the source will do. MBUSA.com/ClassicCenter

To speak with our Parts Experts, call our Parts Order Desk at 1-866-MB-CLASSIC (1-866-622-5277).
Mercedes-Benz Classic Center USA, 9 Whatney, Irvine, CA 92618

all or wisit for additional details anda copy of the Lirited Parts Warranty,  @2008 Mercedes-Banz LS



FEATURE ARTICLE / COLLISION REPAIR

Part Two

Cushioning the Blow

In the last issue of StarTuned we introduced basic air bag
maintenance and repair and as promised, here is part two of
Cushioning the Blow. Now we’ll take a look at the Emergency
Tensioning Device (ETD), further testing and checklists.

C-Class, window_and curtain side air bag, interior view with crash
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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.

Emergency Tensioning Device

Another component that needs to be replaced
in the event of an accident is the Emergency
Tensioning Device (ETD). The ETD is a pyrotech-
nic component that retracts the seatbelts during
impact to keep the occupant in the proper posi-
tion for contact with the airbag and distribute
some of the pressure exerted on the occupant's
body more evenly. The ETD is commanded to
deploy by the SRS control unit when an impact is
sensed. If the impact is not severe, the SRS con-
trol unit can activate the ETD without the airbags
in only the seats that are occupied. Both front
seats have this feature and some rear passenger
seats closest to the doors. The SRS control unit
uses the Seat Belt Buckle switch to determine
what seats are occupied. These switches can be
the source of a self-diagnostic code and can be
monitored on you factory scan tool.

Most Mercedes-Benz vehicles utilize a dual-stage

ETD. The first stage uses an electric motor to
pretension the seat belt in order to secure the
individual in the seat. This is often in response to
a signal from the BAS control unit (Or ASR/ESP
unit) in the event of a panic stop. The second
stage uses a pyrotechnic ignition squib to fire a
charge to tighten the belt even further if there's
an impact. There are also force limiters to slowly
slacken the belts during certain accidents.

As mentioned earlier all you have to do to
test the system once components have been
replaced is simply turn on the ignition key. Every
time you cycle the key, the SRS does a compre-
hensive self-test during the four to 20 seconds
that the airbag warning light is on. There is no
need to evaluate the system once this self-check
has passed. There may be codes in the system,
but these are past problems or at least problems
that are not occurring at this time. We recom-
mend clearing all codes in the SRS after repairs
have been completed. This will help the next
technician working on the system to properly
diagnose the current problem without any
wasted effort.

Of course, some other critical components in
the SRS are the acceleration sensors, otherwise
known as crash sensors. These are placed in
strategic locations throughout the vehicle to help
determine the point of impact and the severity of
the crash. The SRS control unit also has an
acceleration sensor built into it and it is often
mounted on the transmission tunnel between the
driver’s and passenger’s seats. This sensor read-
ing, in combination with the satellite sensors
placed around the body, help the SRS control
unit learn the facts about the direction and level
of impact of the collision. The control unit also
houses a roll-over sensor that determines that
conditions exist for an impending roll-over. All of
these sensors help the computer logic decide
what airbags need to be deployed and when.

For instance, in the event of a side impact the
side or curtain airbags would be deployed. The
SRS control unit also receives signals from other
control units on the network, such as the BAS, to

StarTuned 27



COLLISION REPAIR / AIR BAGS PART I

{2 Find Parts in Model 211 - Windows Internet Explorer

R12/1
Driver ETR [GUS] ignition squib

4

Interior, left B-pillar

With a paid subscription to www.startekinfo.com, you can access information such as
component location of the driver’s seat ETD found mounted here in the B pillar. These units
have a pyrotechnic charge that fires and applies tension to the belt even if the airbags do

not deploy.

indicate a panic stop, and if the ETR needs to be
deployed in either the first or second stage
before impact.

A Short Checklist

When it comes to diagnosing a problem in the
SRS, you will find no better tool than the SRS
control unit itself. As mentioned earlier, if it
detects a problem in the system it will flag a
code for the components in question. Testing is
relegated to measuring circuit integrity between
the SRS control unit and each of its inputs and
outputs. Be sure to only unplug the SRS control
unit with the battery disconnected, or the ignition
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key in the off position. Also, identify if the vehicle
has the Dual Battery system, and, if so, discon-
nect the other one as well. Then, unplug the
component you would like to test and install a
jumper plug of a fixed resistance between the
two pins of the component, such as the driver’s
side airbag squib, the passenger side ETR squib,
or the front acceleration sensor. Measure the
resistance of the circuit with your DMM. Of
course, this testing cannot be performed with
the airbags connected to the system as there
may be an accidental deployment of an airbag.
Resistance should read the same as when you
installed the jumper, although a few tenths of an
ohm higher is acceptable to account for the



Enticingly graceful and dynamic.
Strong support, too.

e

{ WARRANTY }

Every part comes with the reassurance
of @ strong 12-month/untimited mileage
limited warranty — with additional coverage
for engines and transmissions!

Unlike any other.

The part is just part of the story. The precise fit and superior performance of a Genuine Mercedes-Benz
Part is a given. But equally important is that each Genuine Mercedes-Benz Part — down to the last nut,
bolt and gasket —comes with the unmatched technical support and expertise from your dealer and
Mercedes-Benz. All evidence of our constant dedication to supporting your business in more and better
ways than anyone else. And that's the best part. Visit mbwholesaleparts.com or contact your dealer. Mercedes-Benz

“See your Meroedes-lienz dealer for details and o copy of the Mercedes-Benz Keplacement Parts Limited Warranty.



COLLISION REPAIR / AIR BAGS PART I

This is a driver’s door airbag on an ML series.
Notice how the unit is riveted in to provide
clearance for the window, so nuts and bolts
should not be used as a substitute.

wiring in the system. If the resistance is
abnormally high, it indicates an open circuit or
poor connection somewhere in the wiring. If the
test value is lower than the resistance of the
jumper, there is a short between the two wires
you are testing. If the resistance it acceptable,
yet you still flag a code, you are probably dealing
with component failure.

Depending on the location of the harness
being tested, you may have to replace the whole
harness or find the damaged wiring in the exist-
ing harness and repair it. In the case of the
acceleration sensor, one wire comes from the
SRS control unit and the other wire continues to
a grounding point. You will need to test resist-
ance between the single wire on the SRS control
unit and ground to determine if the wiring is the
problem, or that there is a failed component.

With all the SRS components installed in the
vehicle and everything else safe to connect the
battery, you can turn on the key and verify that
the SRS/Airbag light goes out. If not, you can
retrieve codes and start testing the necessary
circuit in the system while the car is still apart
and repairs can be performed. If you wait until
the entire vehicle is assembled, there may be
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additional labor involved in removing and
reinstalling components to access the problem.
This wasted time is probably coming out of
your bottom line on the job.

The Importance of
a Proper Repair

In the course of a body repair job, there may
be the temptation to cut costs by using aftermar-
ket, or even used parts. These parts have already
been involved in some incident that sent the
vehicle to a salvage yard in the first place and
have been sitting there exposed to the elements.
This often leads to corrosion. These conditions
can wreak havoc on internal circuitry and result
in unpredictable operation. It could be a liability
nightmare if corners were cut that provide less-
than-adequate SRS operation if another accident
occurs. This may also put you in hot water with
the insurance company that is footing the bill for
the repair. The company will often guarantee the
work it has insured, and may force you to absorb
the cost of substandard components and work-
manship. So, it makes sense to use only genuine
Mercedes-Benz replacement parts available from
the parts department of your authorized
Mercedes-Benz dealer.

= Find Parte in Model 211, - Windows Internet Explaren

erm—

B48/1
Driver-side frontal acceleration sensor

Engine compartment, left front
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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

StarTuned 33



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 Managemen
The COLOR-MAX® system from BASF is the i
that revolutionized color matching and .
by delivering a perfect color match—fz
than 6,700 color formula chips that are sprayed wit
refinish paint. For solid colors, the new COLOR-MAX
compact and portable tool that puts the power of COLO
the palm of your hand.

For more information, please contact the BASF Call
1-800-825-3000 or visit us online at www.basfrefinish.
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Oil, evidently, is not just oil.

o

Mercedes-Benz AMG & ". Viper

recommends E
Mitsubishi g recommends

Mobil 1 : Lancer Evolution

recommends

Mobil 1

Cadillac
recommends

Corvette
recommends

Mobil 1/ Aston Martin\ \\ .\ Mobil 1

recommends

Mobil 1

Mobil 1 is the original equipment factory fill and recommended choice of many of the world’s most
prestigious carmakers. Why? Because it's a leader in anti-wear technology, proven time and again on
both the track and the road. No wonder Mobil 1 is the world’s leading synthetic motor oil. To learn more,

visit mobili.com.

Official Motor Oil of M o b i I “
NASLAR | .




