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   Welcome to StarTuned, the magazine for independent service technicians 

working on Mercedes-Benz vehicles. Mercedes-Benz sponsors StarTuned

and provides the information coming your way in each issue.

   The worldwide carmaker wants to present what you need to know to diagnose 

and repair Mercedes-Benz cars accurately, quickly and the first time. Text, graphic, 

on-line and other technical sources combine to make this possible.

   Feature articles, derived from approved company sources, focus on 

being useful and interesting. Our digest of technical information can help you solve

unanticipated problems quickly and expertly. Our list of Mercedes-Benz dealers can

help you find original, Genuine Mercedes-Benz Parts.

   We want StarTuned to be both helpful and informative, so please let us know just

what kinds of features and other diagnostic services you'd like to see in it. 

We'll continue to bring you selected service bulletins from Mercedes-Benz and 

articles covering the different systems on these vehicles.

   Send your suggestions, questions or comments to us at:

   StarTuned

   One Mercedes Drive

   Montvale, New Jersey 07645

   Phone: 1 800 225 6262, ext. 2647

   e-mail: StarT  uned@mbusa.com

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

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

GENUINE MERCEDES-BENZ PARTS... NEARBY
Wherever you are in the United States, there’s a nearby source of 
genuine factory parts for your customers’ Mercedes-Benz vehicles.
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The quality, reliability and value of the Genuine Mercedes-Benz Remanufactured A/C Compressor
wasn’t meant to be taken lightly. The A/C Compressor is not only an exact replacement for the
original unit, it’s also re-manufactured and tested to meet the same strict specifications as the
original, so it performs just as well. And like all remanufactured parts, it’s covered by the Mercedes-
Benz limited parts warranty.* In fact, the only detectable difference you’ll find between a Genuine
Remanufactured A/C Compressor and a new one, is the price. Which we’re sure you’ll find quite
refreshing.

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

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

Steel Gasket
Replaced 100% with new components.

Oil
Replaced 100% with R134a-compatible oil.

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

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

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

Shaft Keys
Replaced 100% with new components.

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

Snap Rings
Replaced 100% with new components.

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

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

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

Mercedes-Benz Quality and Reliability 
at a Great Value. 

will blow  
The Genuine Mercedes-Benz   

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

             • Fits like new parts                            • Performs like new parts  
             • Meets original specifications           • Backed by same warranty as new parts 

Remanufactured to Genuine New Specifications

                                                                                                                                                                                                                                                                                                                 
*See your Mercedes-Benz dealer for details and a copy of the Mercedes-Benz Spare Parts Limited Warranty                                                                      ©2002 DENSO Sales California, Inc.



Genuine Mercedes-Benz 
Remanufactured A/C Compressor

 you away.
  Remanufactured A/C Compressor

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

Mercedes-Benz Genuine Remanufactured Parts Remanufactured for Mercedes-Benz by DENSO



06

FEATURE ARTICLE



07

   Though everyone in the profession has long
known that you should flush brake fluid at least
every two years (ideally in the spring) to avoid
moisture absorption, internal rust and a lower
boiling point of the hydraulic fluid, few
motorists agreed to the routine with that regu-
larity. Most felt, as long as a dramatic brake fail-
ure or wheel lockup wasn't present, their worst
concern might be the need to rebuild or replace
a leaking caliper or wheel cylinder because of
that internal rust.
   However, with ABS and even more so with
later, comprehensive traction and stability con-
trol systems such as ASR and ESP, a car's brake
plumbing includes electro-hydraulic units of
intricate complexity and corresponding cost.
Vehicle performance and safety standards of
such subtlety and flexibility critically require
control mechanisms of corresponding subtlety
and flexibility. It’s bad enough if you have to
replace one of these components because of
damage from an accident, but much worse if
you have to do so unnecessarily, only because
someone deferred the inexpensive mainte-
nance of a regular hydraulic fluid flush. Price

one of these usually very long-lived compo-
nents, and you won’t need further persuasion to
flush the brake fluid as routine maintenance. If
it were your car, you’d do it every time, every
other year, no questions asked.
   Traction controls, from the earliest and sim-
plest in ABS to the latest and most complicated
in ESP (except for early, all-hydraulic
4MATIC), involve hydraulic control units with
valves, solenoids and hydraulic passages. As
long as the brake fluid is uncontaminated with
moisture, these control units can have an
indefinitely long useful life. Let water in, and
the car owner is quickly in the market for a
replacement unit. The moisture allows inter-
nal corrosion and rust to form in the system,
and there is no way to turn the clock back and
remove it. Also, the ABS might not work when
you need it, and there's the question of
reduced brake fluid boiling temperatures
(which we'll explain later), so this becomes an
important safety issue
   But there is a very economical way to avoid
these problems: regular, timely brake fluid
flushes. While this maintenance is not as sim-

All hydraulic braking systems, from the oldest and simplest to the latest and most complex like this Sensotronic brake
system from Mercedes-Benz shown in conceptual X-ray here, require the complete removal of all the air in the system
to maintain hydraulic application force. They also all require periodic replacement of the fluid with new, both to
remove any small debris that may accumulate and because the fluid itself changes boiling temperature over time.



ple as it once was, it is still relatively straight-
forward even for the most complex of
Mercedes-Benz brake systems. Note, however,
that for some of the very latest models, you
cannot properly bleed the brake system with-
out a special tool to actuate the traction con-
trol solenoids. This article contains no infor-
mation about those systems. Once those cars
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are out of warranty, StarTuned will cover how
to work on them. 

Fluid Flush Step-by-Step

   Flushing the fluid from a brake hydraulic sys-
tem aims to replace all the old fluid with new,
without introducing any air into the system.
That last part can be a problem whenever
you’ve opened the hydraulic system to replace
something, say a brake hose or a caliper. We’ll
get to that in a moment.
   Take care to have some water nearby whenev-
er you’re flushing or bleeding brakes. Water
works quickly to remove spilled brake fluid and
in particular to cancel its notorious hostility to
paint. If you just wipe brake fluid off with a rag,
the thin film that’s left can still peel paint off
the car later.  Don’t underestimate the impor-
tance of being ready to neutralize and remove
brake fluid immediately:  it would take the prof-
its from many a brake flush to offset the cost of
repainting a damaged hood or fender. Safe prac-
tice is always to use a hose over the end of each
bleeder to direct the fluid into a container.
Some still seeps around the threads, but that
ooze doesn’t spurt or gush and dribble down
the side of the car.
   Be alert to brake fluid’s danger to your eyes,
too. You already know how quickly it can turn
the skin of your fingers to zombie claws. The
lens of your eye has much less callous than any
finger and can die immediately and permanent-
ly with a squirt of brake fluid. Use goggles, or,
even better, a full-face shield, and don't be too
lazy to hook up hoses to the bleeders and route
them into a catch bottle, which you'll typically
hang from a suspension or steering component.
   The first step in any brake fluid flush is to
draw most of the old fluid out of the master
cylinder reservoir with some sort of vacuum
device.  You can even use an old suction-type
turkey baster for the job (make absolutely cer-
tain that it's not contaminated with even a trace
of oil, any other fluid, or dirt -- just a drop of
motor oil, or a fragment of debris, can ruin a
hydraulic system), provided you label it so that
there's no chance anybody will ever uses it for
cooking again.  
   Clean the area around the master cylinder

The master cylinder comes first in every brake
bleed – not necessarily to bleed it unless you’ve
replaced it or opened the adjacent hydraulic
lines, but to draw most of the old fluid out by
vacuum and replace it with fresh. On many
Mercedes-Benz brake systems, check the reser-
voir cap to confirm the vent is open.

Every vehicle has a proper bleeding sequence to
insure removal of all entrained air in the sys-
tem. For virtually every Mercedes-Benz, start at
the bleeder farthest from the master cylinder
and work back closer one bleeder at a time.
Make sure each circuit is flushed and without
any bubbles before moving on to the next.
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cap with a shop cloth before opening to keep
any damaging particles from getting in, then
draw the fluid down to just above the bottom of
the reservoir, where the fluid enters the mas-
ter cylinder piston. Why do this?  Because the
point of fluid-flush maintenance is to replace
the old fluid with new, not just to cycle some
fluid through the system.  Remove as much of
the old as possible as a preliminary, and you
have that much less to flush through later.

The bleed sequence proper starts as far from
the master cylinder as possible, at the right
rear caliper on most cars. Once you have clear
fluid flowing from this bleeder, with no bub-
bles, you have a solid hydraulic path all the
way back to the master cylinder reservoir.
Then, move to the left rear.

What ’s more, since there’s less of the old fluid
in the reservoir to begin with, the new fluid
gets less contaminated.
   There is a certain proper sequence to follow
in flushing brakes to get all the old fluid and air
out, but if you understand the reason for that
sequence, you don’t have to memorize it and
can flush or bleed brake systems on cars you’ve
never seen before.
   Fundamentally, you’ll flush or bleed the point
farthest from the reservoir first, the next far-
thest second and so on. The only exception to
this is when you replace a master cylinder and
are bleeding the system with the brake pedal
rather than a pressure system. You’ll have to
bleed the master cylinder first to get a way to
bleed the rest of the system. When you flush the
farthest bleeder first -- the right rear for most
cars -- consider what’s happening: By the time
you have clean, clear, new brake fluid flowing
from that (with no bubbles), you have a com-
plete hydraulic path of new fluid all the way
back to the master cylinder reservoir. The only
possible remaining locations for old fluid and
air are in the branch circuits to the other
wheels. Bubbles are not likely to float down in a
hydraulic system. You can drive them down, of
course, if there’s no other way to get them out.
But generally, a bubble will stay put or slowly
rise. Once you flush a brake fluid hydraulic cir-
cuit and close the bleeder, though, no more air
or old fluid can enter that circuit from upstream
unless you push it down.
   Next, you move on to the left rear, the next
farthest wheel and caliper from the master
cylinder. If you flushed the right rear properly,
the only possible place for old fluid and air in
the left circuit is from the juncture block to the
bleeder, so that should be a straightforward
piece of work.
   When you move to the front axle, bleed the
right caliper first, since it’s slightly farther from
the master cylinder. Front brakes do more of the
braking than rears and those wheels encounter
more road debris, so check the condition of the
brake rotor, pads, hydraulic hoses and metal
lines, and all the surrounding hardware for
security. While you’re in place, make sure all
the suspension and steering parts are functional
and check for any fluid leaks from the coolant,
lubrication or power steering systems.



test it –but just take our word for it rather than
run the actual test, which is dangerous since
the fluid is flammable and could (with some
difficulty – its flashpoint is high) catch fire
under extreme conditions.  To reiterate:  DO NOT
ACTUALLY PERFORM THE THEORETICAL
TEST WE ARE ABOUT TO DESCRIBE AS IT
WOULD PROPOSE A FIRE HAZARD.  JUST USE
YOUR IMAGINATION.
   Here ’s how to run the test in your mind as a
thought experiment:  Imagine that you've got a
cup or so of leftover new brake fluid (you don’t
save it, of course, because you use a fresh,
unopened new bottle for each job unless you
have one of those special, sealed-pressure
flushing machines or bleeders -- a very worth-
while purchase, indeed), and you pour it into a
beaker over heat and measure its boiling tem-
perature. Good quality brake fluid  boils some-
where between 500 and 600 degrees
Fahrenheit. That’s pretty toasty, but the friction
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Why Flush Brakes?

   "If stuff ain’t broke yet, don’t fix it" has been
a mantra of traditional mechanical wisdom for-
ever.
   And like most gnarled chunks of traditional
wisdom, a crackpot mantra at that, even if
"everyone knows it." Would you defer oil
changes until an engine throws a rod, since
there "ain’t nothin’ broke yet?"  Without mainte-
nance, there will be damage soon enough.
Would you wait to check and correct tire infla-
tion until a tire turns to ragged black strings
around a smoking wheel? For that matter,
would you wait until the fuel tank runs empty
to fill up? Rational maintenance is "fixing stuff
before it breaks."
   For most people, whatever they say other-
wise about acceleration and performance, what
really counts for the most important dimension
of automotive performance is dependable, use-
ful life, durability. You can’t have that by wait-
ing for something to fail and then replacing
that piece; you can’t have it by not "fixin’ what
ain’t broke " until something is. The none-too-
mysterious, none-too-dramatic non-secret of
vehicle durability (assuming good engineering
design and construction in the first place) is
intelligent, attentive, regular inspection and
maintenance.
   To make a Benz last, you don’t have to change
the oil every Saturday morning, but you should
change it before the car goes beyond the pre-
scribed mileage limit or the recommendations
of the oil maintenance reminder program. The
lubricant properties of engine oil fall off rapid-
ly after that time-point. You do have to look
closely at all the vehicle components while
you’re doing routine work, because that’s the
only way you’ll spot a leaking shock absorber,
a worn ball joint, a split suspension bushing or
a cracked exhaust hanger before it becomes a
"drop everything," "right-now" problem –or
worse still, a road-side breakdown or even an
accident. 
   The main reason brake flushing falls into
this routine-maintenance category is that
brake fluid is hygroscopic: It draws moisture
out of thin air. Since there’s no visible change,
this is very hard to believe unless you were to

Although we aren't covering ASR or ESP in this
article, if you see a unit anything like this, you
can eliminate some old fluid by doing the fol-
lowing:  Look for the outlet marked "SP."
Sometimes, as here, it ends in a stub; some-
times there's a pipe.  In either case, set up a
drain tobe to vent the fluid into a container (it
will come out with considerable force and
speed).  Loosen the fitting and start the engine.
The ASR/ESP pump comes on and forces fluid
through the valve block.  When there are no
bubbles, close the outlet and once the pump
stops turn the engine off.  Top up the master
cylinder reservoir and check the brakes for reli-
able function.  You're done flushing brakes for
this car for a couple of years.
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surfaces of brake disks and pads get very much
hotter, conducting much of their heat through
the piston and caliper to the fluid.
   Now, suppose you left the rest of your sample
in the bottle, open or cap-ajar, for a week or so
(if you ever actually leave brake fluid around for
any reason, put it out of the way so there’ll be
no paint or other damage if someone bumps it
over), and then imagine repeating the concep-
tual boiling-point test.  The fluid would look
identical. But it would start to bubble at just
above 300 degrees. What happened over that
week or so? The hydraulic fluid absorbed mois-
ture from the air, and it only needs to absorb
about three percent of its volume to drop the
boiling point several hundred degrees. The
now-dissolved water begins the lower-tempera-
ture boil. The same absorption occurs (unavoid-
ably but much more slowly) in the brake sys-
tem, drawing moisture around the piston seals
and reservoir cap. It can happen very quickly,
however, if a car in the work bay sits with the
cap open for any appreciable amount of time on
a humid day.

   So? Big deal. What’s the difference? Who
cooks brake fluid in a pot? Wrong questions!
Ask instead, what boils brake fluid in a car and

Bleed the front calipers next, keeping in mind
that some late-model cars have more than one
bleeder on the front calipers. While you’re at
work, carefully inspect pads, hardware and
nearby suspension components. Don’t wait for
something to break.

what happens then? Let’s go back to the hot
friction surfaces of the pads and disks, the
source of all the heat. The heat travels, mostly
by conduction, but partly by radiation, to the
calipers and the brake fluid inside them.
   Let’s suppose the brake fluid temperature
exceeds its boiling temperature in a caliper dur-
ing an extended, hard brake application, say
down a long mountain slope. What happens?
The surprising answer is, at first, nothing.
Brake fluid, like all fluids, has a boiling point at
a specific pressure. When you boiled the sam-
ple in a pot, the ambient pressure was ordinary
atmospheric, about 14.5 psi or 1,000 mBar, at
sea level. We speak of water boiling at 212
degrees, but that’s at the same sea-level atmos-
pheric pressure.
   What is the boiling point of water in a pres-
sure cooker? It depends how much pressure
there is. For reasons of safety (we don ’t want
scalding steam bombs exploding in kitchens),
most pressure cookers release steam at 15 or 20
psi above ambient atmospheric. The water in
them boils at perhaps 250 or 260 degrees. But
at 240 degrees under the same pressure, it’s
not boiling. In fact, pressure and temperature
correspond directly up to the temperature/pres-
sure at which the safety release weight starts to
dance on a plume of steam. Use a heavier
weight, get a higher temperature. And vice-
versa. That’s why people at the top of the
Rockies have to use pressure cookers to cook
potatoes – their water boils at about 185
because of the low atmospheric pressure pres-
ent at their altitude, but potatoes take hours to
soften at that temperature.
   What would happen if you were foolhardy
enough to release the pressure with the water
at, say, 240? (DO NOT ACTUALLY TRY THIS -- IT
IS ANOTHER THOUGHT EXPERIMENT).
Suddenly it boils furiously – explodes, actually.
That sudden, superheated steam release would
be a very dangerous experiment, one to avoid
strenuously because of the serious risk of scald-
ing. You wouldn’t be able to re-cap the steam
blast without burning your hand.  Let us repeat:
All of our steam pressure comments here are
about thought-experiments – don’t actually run
them yourself. Superheated steam can cause
much more tissue damage much faster than
open flame.
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   Now think about the hot brake fluid in the
caliper during a sustained, hard brake applica-
tion. Let’s assume the temperature also goes
above the fluid’s boiling point at atmospheric
pressure – let ’s even assume it goes far above.
But the fluid in that caliper just then is most
certainly not at ambient, atmospheric pressure;
it could be as much as 1,500 psi higher, not just
the dozen or so psi you can get in the canning
pot with Sacagawea or Lady Liberty jiggling on
the steam weight. It all depends how hard the
driver can press the brake pedal. Brake fluid
doesn’t boil at that high pressure. But next, the
driver reduces or releases pedal pressure, or he
attempts to pump the pedal, or the ABS cycles

the pressure down to prevent an imminent
wheel lockup. You see what must necessarily
happen. Now, at the exact moment of pressure
release, brake fluid in the caliper boils furious-
ly. The boiled fluid blasts back through the lines
toward the master cylinder. Now the caliper and
adjacent brake lines change from an incom-
pressible hydraulic system to a spongy pneu-
matic one. Now, instead of the tons of clamping
force you could apply hydraulically between
pads and caliper, you can only deliver pneumat-
ic ounces. Now you’ve effectively lost most brak-
ing power and can’t slow the car. Now, you have
serious brake failure that can only correct itself
when the system cools.
   Unfortunately, that may not happen in time to
avoid an impact. If you still have half a moun-
tain to descend without brakes, you may tragi-
cally discover the control limits of engine brak-
ing and steering traction alone. Now the econo-
my and convenience of skipping a regular
brake fluid flush may not loom so large.
   Let’s put the question more precisely: What
is the dynamic difference between a hydraulic
and a pneumatic system? Don’t be misled
thinking about air brakes on big trucks, which
are technically, of course, pneumatic, but in a
substantially different sense. Those brakes use
huge pressure diaphragms – half a square foot
or more, not the inch or two square at the typ-
ical brake caliper. And they don’t use a few
ounces of applied pressure, but as much as 120
psi. And they don’t apply that pressure directly
to the friction surfaces; instead, they push
levers that rotate cams that, in turn, pivot the
shoes – all of this with mechanical advantage
compounded multiple times by leverage at
each juncture. So, truck pneumatic airbrakes
can apply many tons of force between shoes
and drums. 
   But a car with hydraulic brakes overheated to
the vapor point can barely apply the brakes at
all, with mere ounces of clamping force, not
even enough to resist turning a wheel by hand.
The pedal will sink to the floor alarmingly, and
you'd have to pump it frantically to re-pressur-
ize the system above the boiling point again.
That is serious brake failure. We flush the brake
system every other year with fresh fluid so we
can read about that kind of bone-chilling occur-
rence rather than experience it ourselves.

A pressure canner with the weight removed
from the steam vent boils water at 212 degrees
at sea level. Put the weight on, and the boiling
point rises to about 240 degrees. Add some
extra weight (the 2000 Sacagawea dollar), and
the temperature rises to perhaps 250. With the
still heavier 1884 Liberty dollar, the tempera-
ture must rise to above 260 before the pressure
(and thus the boiling point) rises high enough
to lift the weight and vent the steam. You’ll
notice, we didn’t actually tamper with an
active steam-pressure safety release because
that would be dangerous. Neither should you.
The point is the correspondence between boil-
point temperature and vapor pressure. This
correspondence is just as true for brake fluid
in a brake caliper as for water in a pressure
canner, but at higher numbers.
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   Let’s consider the simplest possible hydraulic
circuit: a piston, a tube and another identical
piston at the other end, all filled with fluid.
Push the drive piston an inch, and the driven
piston moves an exactly corresponding inch. Or
does it? What if there’s a load or some other
resistance at the driven piston? Well, that resist-
ance will be equal at the drive piston, so it will
resist drive-piston movement in exact propor-
tion to the resistance at the driven. If the driven
piston encounters an immovable object halfway
through its travel, so does the drive piston, and
it stops. This relationship endures perfectly up
to the limits of the tube’s and piston seals’
capacity to hold pressure, and the resistance
corresponds to the relative surface of the work-
ing hydraulic face of each piston (so a drive pis-
ton one-inch square can push a two-inch driven
piston half its travel distance with twice its own
force, or a half-inch driven piston twice its trav-
el distance with half its own force).
   So how much pressure can an inch of drive
piston travel build? It could be thousands of psi,
if there is sufficient resistance and the system
can hold it. A hydraulic system is almost as
rigidly mechanical as if the pistons were either
end of the same steel rod. Think diesel injection
lines, which routinely transmit pressures of
several thousand psi. 
   Now consider a pneumatic system, exactly
the same plumbing as before, but the tube and
working volume of the pistons are full of a gas
instead of a fluid. The fundamental difference is
this: A gas is compressible; a fluid is not. A
fluid can carry pressure hydraulically, of
course, but it does not itself compress. Do not
mistake the capacity to carry pressure with
compressible – the hydraulic fluid has the first
without the second; the pneumatic gas has
both, but not in a parallel way. 
   How does this apply to a brake system and
fluid flushes? The brake system is, of course,
hydraulic. But if nobody flushes the fluid, it
eventually absorbs enough moisture through
the piston seals and master cylinder cap to boil
at 300 degrees. The brakes can reach that tem-
perature quickly in a hard deceleration, and if
they do, they’ll boil the fluid in the caliper into
vapor. A sealed system with both fluid and vapor
in it is essentially pneumatic, because the vapor
has the critical property of compressibility.

The sophisticated electronics of ABS
won't be able to do their job if the tiny
hydraulic passages and the electro-
hydraulic components are gummed up.

   What happens then is an effective reduction of
pressure at the calipers. The length of the bore
limits master cylinder travel, and if there is sud-
denly a lot of vapor in the system at the calipers,
it is impossible to increase or even sustain the
clamping pressure at the pads without pumping. 
   So, flush the brakes by the recommended
schedule.  In the case of Mercedes-Benz, that's
every two years in the spring.  Not only does the
motorist save the cost of a hydraulic control unit,
he or she may still be alive next time to have the
job done again. And the next time someone tells
you “Don’t fix it if it ain’t broke,” point him or
her to a mangled wreck. That could be the result
of his or her suggestion,whether he or she
understands it or not. Don’t wait until "some-
thin’s broke." You, not the motorist, are the pro-
fessional who knows what to do. Tell your cus-
tomers what’s needed, and expect them to take
what you say seriously.

Visit us at our new website
www.MBWholesaleParts.com

to view this article and all past issues of StarTuned,  
along with a wealth of information on 
Genuine Mercedes-Benz Parts.
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   Well, there's good news and bad news.  First,
none of the radios Mercedes-Benz has used for
years will lose their station settings from a
power interrupt, so the customer won't have to
tune or seek until he finds his favorite disk jock-
eys, classical music stations, or talk shows,
then reset those buttons.  But no matter how fast
you might be at realizing what you've done and
slapping that cable back on the terminal, you're
going to have to reset the code.  This function
occurs in milliseconds. Rumors you may have
heard about internal batteries or lingering
capacitance holding this useful feature at bay
for any length of time at all are simply false.
You'll have to just accept it, then follow through
with what must be done to make that radio
operational again.
   The radio will inform you of your mistake
with the alarm display, "CODE." After you're
done slapping your forehead, what do you do to
set things right and stay in your patron's good
graces?  Well, resetting the radio is done in dif-
ferent ways for the various audio systems found
in Mercedes-Benz cars, and here's the informa-

tion you'll need to perform the procedure on
some common models.
   One note up front:  Carmakers first installed
radio anti-theft systems to thwart felons and
bandits who ripped radios from cars, leaving
gaping holes in ruined dashboards. With anti-
theft systems, this enterprise fails because such
a filch renders the radio useless, and although
junkies may wallow in delusion with the shriek-
ing gibbers, drug pushers and fencers of stolen
property do not.  No way they're going to pay
anything for even the most upscale unit if it
can't be used because the thief neglected to get
the code card along with it (that's why M-B
advises that the card should not be kept in the
glove compartment, although after the owner
takes it out and puts it somewhere among his or
her other papers, there's a good chance that he
or she won't be able to find it again, human
nature being what it is). Nothing in this article
serves to get around that anti-theft feature. If
you don’t have the specific radio code for this
vehicle, either from the car owner’s records or
direct ly  f rom Mercedes-Benz's  C .A.C.

Better hope that customer has the code information, such as this card, in his or her papers somewhere.  If
not, you'll need to present proof of who actually owns the car and your own credentials before the company
will release the unlock sequence.
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(Customer Assistance Center), you won ’t find it
here, either, or any way to work around it.
   If your customer doesn’t have the radio-code
information, you’ll find that the company's rep-
resentatives will want a fair amount of proof of
who owns the car and who is doing the work
before they’ll release the unlock sequence.  In
some cases, MBUSA may require that you take
the car to a dealership to confirm all the vehicle
information first. Considering that the whole
point of this system is to make things inconven-
ient, if not impossible, for thieves, you can
understand why.
   Mercedes-Benz builds cars, not radios, so
there are different radios in different cars,
depending on the model year, the accessory
choices and so on. Different radios use different
release code procedures, so make sure you
know which radio you have before you start.
You won’t destroy the radio by punching the
code in the wrong way, but you could trigger a
second level of defense, requiring a longer or
shorter wait depending on how often you’ve
flubbed the procedure. This second level of
defense could require leaving the radio turned
on (but non-functionally locked) for as long as
24 hours. The point, again, is to discourage and
dishearten those who believe in helping them-
selves to others' property.

Unlocking the CODE

   Start with the model year in our boxes below.
Make sure the radio faceplate in our line draw-
ing corresponds to the radio in the car, and fol-
low the instructions exactly. Many different
radios use slightly different unlocking proce-
dures, and you must use the exactly correct one
for that radio. 
   For earlier models, you may recall that there
were some "gray-market" cars with European
radios, none of which is included here. For
them, you’ll have to go to your local dealer (who
may not be entirely ecstatic about the job,
either). The first generation of anti-theft radios
to appear in Mercedes-Benz cars were the
Beckers used from 1986 to 1989. If one of these
early units requires digital unlocking, you’ll
definitely have to take it to an M-B dealer

because a physical electronic key is required to
unlock them, and these keys are not generally
available.

Avoiding the situation

   Of course, you'd be better off if you didn't
cause this sometimes-frustrating glitch in the
first place.  So, whenever you're about to discon-
nect a Benz's battery for whatever reason, stop
and think. All you have to do is attach an auxil-
iary power source to the cables.  We used to keep
a small motorcycle battery around for the pur-
pose, but now we just use our portable jump-
start box.  There's even a special tool available
called a "Memory Retainer." By the way, if you
plug the auxiliary into the cigarette lighter,
remember that you'll have to leave the key on to
keep Circuit 15 alive.

LOCKED RADIO

Radios from different suppliers have different
release code procedures.  If you try the wrong
one, you might trigger a second level of
defence, which may entail a long wait.

Visit us at our new website
www.MBWholesaleParts.com

to view this article and all past issues of StarTuned,  
along with a wealth of information on 
Genuine Mercedes-Benz Parts.



As of Model Year1991  
Alpine Radios

Recording Sequence:

1. Turn ignition key to position 2.
2. Turn radio ON.  "CODE" appears on the display.
3. Enter first digit of anti-theft code from CODE 
    card.  "CODE" will disappear and the entered 
    digit will flash on the display panel.
4. Enter remaining three digits (total of four 
    digits).  Verify that the correct code is flashing 
    on the panel.  If wrong digit was entered, re-
    enter code until correct code is displayed.
5. Press button "*" to complete the sequence.  
    Radio will beep and resume normal operation.

If Unsuccessful:
6. If "HOLD" appears on panel, the radio must be 
    left ON until "CODE" appears.  This may take 
    either 15 minutes, or 24 hours depending upon
    the number of unsuccessful attempts made.
7. Once "CODE" appears, continue with step 3.

As of Model Year1994, 
Alpine & Becker

Recording Sequence:

1. Turn ignition key to position 2.
2. Turn radio ON.  "CODE" appears on the display.
3. Enter first digit of anti-theft code from CODE 
    card.  "CODE" will disappear and the entered 
digit will appear followed by four dashes.
4. The next digit to be entered flashes.  When all 
    five digits are entered, the first digit flashes 
    again.  Verify that the correct code is on the 
    display.  If a wrong digit was entered, re-enter 
    complete code until correct code is displayed.
5. Press SC, Seek or Tune button to confirm code.  
    The radio will resume normal operation.

If Unsuccessful:
6. If "WAIT" appears on panel, the radio must be 
    left ON until "CODE" appears.  This will take 
    either 10 minutes or 24 hours depending upon 
    the number of attempts made.
7. Once "CODE" appears, continue with step 3.

As of Model Year1999, 
Becker Accessory Radio

Recording Sequence:

1. Turn ignition key to position 2.
2. Turn radio ON.  "CODE" appears on the
    display followed by four stars.
3. Enter first digit of anti-theft code from CODE 
    card.  The first star will disappear.  Enter the 
    remaining three digits.  Each successive star 
    will disappear as the code is entered. 
4. The radio will resume normal operation 
    if the code was entered correctly.
5. If an incorrect code has been entered, 
    "CODE" and four stars will reappear on the 
    display.  The correct code must be entered.

If Unsuccessful:
6. If three unsuccessful attempts are made and 
    "WAIT" appears on panel, the radio must be 
    left ON until "CODE" and four stars appear.  
    This will take 60 minutes.
7. Once "CODE" and four stars appear, 
    continue with step 3.

17

Procedures for Selected Models
Up to Model Year1999 
Model 163 Premium Radio

Recording Sequence:

1. Turn ignition key to position 2.
2. Turn radio ON.  "CODE" appears on the display.
3. Enter first digit of anti-theft code from CODE 
    card.  "CODE" will disappear and the entered 
    digit will appear followed by four dashes.  Enter 
    the remaining four digits. 
4. Press the < or > button to confirm code.
    Radio will resume normal operation.
5. If an incorrect code has been entered and 
    confirmed, "CODE" will reappear on the display.  
    The correct code must be entered.

If Unsuccessful:
6. If three unsuccessful attempts are made and 
    "WAIT" appears on panel, the radio must be 
    left ON until "CODE" appears.  This will take 10 
    minutes.  If three more unsuccessful attempts 
    are made and "WAIT" appears on panel, the 
    radio must be left ON until "CODE" appears, 
    which will take 60 minutes.  
7. Once "CODE" appears, continue with step 3.
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   When central locking was first introduced it
was one of those, "Why didn't I think of that?"
moments.  It sure beats walking around the car
key in hand, or stretching awkwardly from the
driver's seat to push all those buttons down.
So, this feature has been standard equipment
on all Mercedes-Benz models sold in the U.S.
for decades.
   M-B, as you should know by now, took a dif-
ferent tack from other automakers for this sys-
tem early on.  Instead of using solenoids or elec-
tric motors to snap those locks, the company's
engineers decided it was better to do the job
pneumatically -- more force, no unpleasant
noise, great durability.  That, however, presents
us in the independent auto repair business with
a new set of diagnostic issues, and if we're
going to be a one-stop car-care center for our
patrons who own Mercedes-Benz vehicles, we
need to understand how these systems work
and how to diagnose and fix them.
   Since about 1986, most M-B cars have had
what's called the "multi-point" system.  If
you're not sure what you're dealing with, go to

the passenger's door and unlock.  If all the
other doors do the same, you've got multi-
point. If not, either you're working on a car
with the older single-point system (which
unlocks only from the driver's door), or there's
a problem.  But since you've been presented
with a complaint about this feature, you may
be unable to get any action out of it whatsoever.
That means you've got to dig deeper.

Componentry

   You need to understand the components and
operation of a typical system before you can
proceed (reading the owner's manual will give
you an idea of how it's supposed to work from
the customer's point of view).  First, there's the
pump, which supplies both the vacuum (for
locking) and pressure (for unlocking) the sys-
tem depends upon.  This may be located in the
spare tire well, under the back seat, or perhaps
in the engine compartment on older models.  If
it's not in the engine compartment, it'll be
encapsulated in foam.  It has two electrical con-
nectors, one round and the other flat.
   The pump should produce .5 Bar (7 psi) with-
in two or three seconds.  Pressure in the system
is relieved in 15 to 20 seconds after the pump
stops. If there's a heavy leak, the electronics
that control it switch it off in 25 to 60 seconds.
From about 1983 onward, the change from vac-
uum to pressure is accomplished by electrically
reversing the rotation of the motor -- negative
control voltage for vacuum, positive for pres-
sure.  Previously, this had been done by means
of a switching valve.
   Next, actuation units (which M-B calls "oper-
ating elements") are present at all the doors,
the trunk lid and the gas cap flap.  These are
simple diaphragm-type pneumatic devices with
linkage rods.  All are very similar, but the ones
for the doors are all black, while those for the
trunk and filler flap are painted different colors
on their upper portions.  One yellow plastic line
connects them to the pump.
   There's an electrical switch in the driver's
door that controls the action of the pump, and
one of the functions of the ignition switch is to
assure that the doors can't be locked while the
key is in place. In the multi-point system, the
passenger's door and trunk elements also
have switches. 

The pump may be found in the spare tire well,
as in this specimen, under the back seat, or in
the engine compartment.  Note the single yel-
low vacuum/pressure line and the insulating
foam casing.



CENTRAL LOCKING

22

   The interaction between central locking and
the alarm system is quite complex and would fit
better into an article on the latter.  All we'll say
here is that if the vehicle has an EDW Alarm
system, you can disconnect the intermediate
plug of the EDW cable harness from the connec-
tor (M14/1x2, or M14/2x2) and connect the
central locking cable harness directly to the
supply pump.  If central locking works okay
now, it's time to delve into the EDW.

Leaker?

   There are three types of possible problems:
Pneumatic, mechanical, and electrical.  Where
the first is concerned, the most probable mal-
function is, you guessed it, a leak, which is
probably in the diaphragm of an operating ele-
ment, or at a line connection.  Those plastic
lines themselves are pretty tough, but still a
possibility.
   To find out whether or not a leak is indeed
present, disconnect a line and use a manually-
operated test pump, such as a Mighty Vac, to
draw a vacuum and see if it holds.  At 300 mbars
(9 in. Hg), you should see less than a 30 mbar
drop in the gauge in one minute.

   But vacuum doesn't necessarily tell the whole
story.  Sometimes a circuit that holds vacuum
won't hold pressure.  So, pump it up to 600
mbars (9 psi) and make sure it doesn't lose
more than 30 mbars in a minute.

The operating elements are all pretty much the
same.  You screw the rod in or out to achieve
the proper length.

Typical Mercedes-Benz Central Locking Schematic
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   Okay, suppose there's leakage.  How do you
find out where it is exactly?  The logical first
step is a visual exam of all the lines and connec-
tions you can see.  If nothing's obvious so far,
start disconnecting lines at the pump and doing
your vacuum/pressure tests, and work your
way toward the doors, trunk and gas cap flap.
Nobody wants to remove a door panel unneces-
sarily, but you may need to do so.  Plug the ele-
ment end of the line.  If vacuum and pressure
hold now, the diaphragm in the operating ele-
ment is the culprit.  Connect your test pump to
it directly to make absolutely sure.

   Mechanical problems come down to malad-
justment of the length of the rods, perhaps due
to a faulty previous repair, and to binding.  In
the former case, follow the factory recommen-
dations for rod length.  In the latter, bend the
rod and lubricate the joints according to com-
mon sense.  Remember to re-adjust the rod
length when you've got everything moving
unhindered.

Flow of electrons

   If you suspect an electrical glitch, the first
thing to do is to listen for the pump to run
(come to think of it, using your sense of hearing
will help you locate the pump in the first place
in cases where you're not sure where to look).
With the key out of the ignition switch, slowly
press the driver's door lock and you should
hear the pump.  No?  Then examine the fuse (typ-
ically #15, but check the fuse box chart).  
   If that's okay, unplug the pump's flat connec-
tor (M14/1x1), remove the connector housing,
push the terminals back on the pump pins and
check for voltage between the terminals (the
brown wire is ground) while you lock and
unlock the system.  If you don't get at least 10V,
go to the wiring diagram to track down the
impediment to electron flow. If you've found
sufficient voltage, but the pump still doesn't

With the key out of the ignition, look and lis-
ten while you slowly push the driver's lock
button down.

1. Check voltage supply of the supply pump.

2. Connect digital multimeter. 

3. Lock and unlock central locking system 

with key. 

4. Then reinstall copling housing.
Nominal value: battery voltage>10V

Watch the gauge for a minute to determine if
there's a leak.  Finding it is the big problem.
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   You walk up to your locked car, pull the door
handle, and the car unlocks.  Key still in a pocket
or purse, you sit down in the driver’s seat, press
the brake pedal, touch the top of the shift lever,
and the engine starts!  Science fiction?  It might
seem so, but it’s a real-life option on some
Mercedes-Benz models.  Starting in 2004,
Keyless Go is available on S-Class, CL-Class, SL-
Class, E-Class, and CLK-Class.
   Low-power radio transceivers in the doors
sense the presence of the SmartKey in the dri-
ver’s pocket or purse and allow the doors to
unlock when a button on the door handle is
touched.  Without a key of any sort in the igni-
tion slot, the engine burbles to life whenever a
button on top of the shift lever is pushed.  For
safety reasons, the brake pedal must be
depressed with the shift lever in Park for the
engine to start.
   Most other Mercedes-Benz cars get the

standard-issue SmartKey – the industry’s first
fully electronic key system.  Gone is the conven-
tional mechanical ignition key, in favor of a fully
electronic key that is integrated into the remote
locking unit.  There’s no metal key which could
be illegally copied and, as a result, no way to
unlock the steering column or start the engine
without the owner’s remote unit.  Since a family
can make use of multiple keys for the same car,
SmartKey even memorizes the last seat position,
climate control and mirror settings selected.
   The driver operates SmartKey in exactly the
same fashion as a conventional system.  The
unlock button on the remote unit unlocks the
door, and the Smartkey fits into the ignition
switch and is twisted.  As the driver turns the
key, infrared data is exchanged.  If the correct
code is sent back, the steering column is
unlocked, the ignition circuit is switched on
and the starter operates.  As a double security
measure, the system changes codes each time
the car is started.  Also, the driver need only
“bump” the key to the start position.  The starter
is disengaged at the precise moment the engine
fires, preventing the ring starter gears from
potentially gnashing. 
   Hidden inside the SmartKey unit is a small
conventional key that can be detached to lock
the glove box and trunk securely, then pocketed
before handing the remote to a valet.  The metal
key also unlocks the door if the battery in the
remote fails, and since data exchange from the
car works even when the SmartKey battery is
dead, the car can still be started with the
remote unit.

Keyless Go System and Infrared “SmartKey”
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This one was easy:  Fuse #15 was blown, which
kept the pump from running.]

run, it's probably worn out.  By the way, pumps
with a black cover are not interchangeable with
those that have a white cover.
   If M14/x1 has a third pin, the car is probably
equipped with orthopedic seats.  The third pin is
Circuit 15 to control that function.
   Finally, the round connector carries the
switch signals from the three controlling ele-
ments (front doors and trunk) to the pump.
Look for a change from ground to 12V as you
move the actuator from unlocked to locked for
each of the three pins.
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   The ocean may've been the cradle of life, but water
is still not at all welcome in some places, such as
inside a car.  There, it'll not only contribute to a
musty smell, it can also cause subtle and not-so-sub-
tle problems in electrical systems. If it's not
absolutely pure, it's a pretty good conductor itself,
but worse than that is the fact that it promotes cor-
rosion in any connection and even down inside the
insulation of all those myriad wires.
   You're starting to see where we're going with this?
How about strange malfunctions in the central lock-
ing system and the anti-theft alarm (ATA) of SLK
models?  The uninvited moisture has a way of pene-
trating the electrical connectors at the pump,
migrating along the wires or the pneumatic line.
This raises havoc and causes consternation among
technicians presented with complaints about glitch-
es in these two security-related systems.
   So, before you go crazy following wiring diagrams
and trying to outguess the electronic logic, do a sim-
ple visual exam -- as they say in the medical profes-
sion, look for horses before you look for zebras.  If
you find H2O at the pump, pull the harness connec-
tors and see if the terminals are wet and/or corrod-
ed.  Clean them thoroughly, or replace the metal con-
tacts. A moisture-dispersing spray will help.
Chances are good this will be the fix.
   But how is the water getting into the trunk where
it doesn't belong?  In other words, you've got to locate
the leak.  First, perform a water penetration test
using a garden hose.  In the SLK, a possible entrance
point is the rear seal of the Vario roof.  Water pene-
trates from under the seal and over the  metal fold
into the trunk, then drips onto the trim and runs
along the longitudinal member and  the cables into
the pump's connector. The seal has an elastic sealant
(except for over the metal fold). This might not be
sufficient. The seal or the metal fold may be too
small, or maybe the metal fold is wavy (the seal can't
compensate for the waves).

   Another potential leak point is between the Vario
roof rear lower seal the trunk seal on the quarter
panel (they cross over each other). Perhaps the shell
of the vehicle is not within the specified dimensions
in this area (especially the metal fold for the trunk
seal) so that the seal "tips" to the side when the
trunk lid is closed.  Or maybe the seal for the roof or
the trunk is not within specs.
   There is also the possibility of leaks at the water
drain hose of the rear fender. The water runs
between the seal and the body cutout because there
is not enough clearance for the seal.  This may be the
result of the seal not been snapped into place prop-
erly.  Or, perhaps the cutout isn't within the specified
dimensions, or the seal groove is too big.
   Regardless, fix the leak, then install the repair
wiring harness (Part Number A170 540 35 09) and
rotate the pump 180° from its original position --
refer to WIS document AR80.20-P-2710G.  This
lengthens the lines and forms a loop so that the
water that would otherwise run down the lines will
now drip off at the lowest point of the loop.

For parts, you'll need:

-20 Raychem connectors (green), A001 546 99 41 

-2 Raychem connectors (red), A002 546 00 41 

-1 Raychem connector (blue), A002 546 01 41 

-1 Tape, A006 989 94 85 

-2 Hose, A007 997 61 82 

-1 Repair wiring harness, A170 540 35 09

-1 Foam housing for the pump, A170 800 02 35

   So, as is so often the case, the problem with these
high-tech systems isn't the high-tech part at all, but
something simple.  You've just got to know what to
look for.
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   Some body parts, like this trunk surround trim,
could probably be plastic-welded if cracked or
gouged, but you’ll never get them to look or
work they way they did originally. It is surpris-
ing how much perceived difference there can
be, especially in an area you see or touch
frequently, between a repair that just func-
tions and a repair that restores the fit
and feel the vehicle had in the first
place. ‘Original Parts’ and ‘Proven
Quality’ are what the words on the box
mean, and those are the real standards.
Such parts are seldom prohibitively expensive,
even for vehicles built in limited numbers some time
ago. It’s always good practice to check with your gen-
uine Mercedes-Benz parts supplier for availability
and cost. You may not be too amazed to find how
quickly they can deliver specific components to your
shop, but you could be surprised to find how compet-
itive that delivery is.

BODYTRIM

FLUIDS
   There are some supplies like the automatic trans-
mission fluid pictured, or power steering fluid,
antifreeze and others, supplies you can find some-
one ready to sell you by the tankcar-load at about the
price of bottled water and with the claim of OEM-
equivalent quality. And it’s true Mercedes-Benz does
not refine their own ATF or power steering oil, nor
do they blend their antifreeze.
   So what are you getting with oils and fluids from
Mercedes-Benz? You’re getting our skills and experi-
ence testing these products and our required manu-
facturing standards for the finished chemicals. The
blenders and refiners do not want to lose the
Mercedes-Benz label on the bottle in a random test,
so they see to it that all of the fluids meet those
stringent Mercedes-Benz standards.28
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FACTORY SERVICE BULLETINS
   These suggestions and solu-
tions for technical problems
come from service bulletins
and other technical informa-
tion published by Mercedes-
Benz, selected and rewritten
for independent repair shops. 
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E-Class engine performance
problems/Check Engine
Light with Code(s) P03xx 

   If you encounter an E-Class vehi-
cle (W210) with a complaint of
engine misfire/lack of perform-
ance with a low fuel level (below
approximately one-quarter tank)
and/or “Check Engine Light”
(MIL) activated with code(s)
P03XX (misfire detection), a possi-
ble cause is a lack of fuel supply
due to an obstructed opening to
the fuel pump in the splash bowl.
If the tank level at the time of mis-
fire was low, it is possible that the
condition was caused by insuffi-
cient fuel entering the splash
bowl, thus failing to feed the fuel
pump.  This is probably due to for-
eign material blocking the fuel
supply hole.  During a low fuel level
condition, fuel enters only through
the supply hole at the bottom of
the splash bowl. 

Perform the following procedure:

   1. Ensure all related systems are
   working and within specifica-
   tions – repair as necessary. 

   2. With your scan tool, check 
   the freeze frame for “fuel tank 
   level.” Write down the freeze 
   frame data and clear OBD 
   memory. 

   3. Lower the fuel level in the 
   tank to approximately the same
   level or lower than indicated in 
   the freeze frame. 

   4. Try to duplicate the condition
   as far as load and rpm are con
   cerned as indicated on the 
   freeze frame and see if the 
   engine misfires and a code 
   is set. 

   5. Connect a fuel pressure gauge
   and drive the car with high 
   load/rpm while monitoring the 
   fuel pressure. It should remain 
   constant. 

   Note:  Make sure the codes are
stored with fuel level at one-quarter
tank or below (see freeze frame
data) , i.e. below the top of the
upper splash bowl rim, and that no
fuel can enter the splash bowl from
the top opening. If the misfire can
be duplicated and/or misfire
code(s) are set again during the pro-
cedure in Step 4 and 5, or fuel pres-
sure starts to fluctuate during pro-
cedure in step 4, replace the fuel
tank. If, on the other hand, during
Step 4 no misfire is observed and/or
no misfire code is set, and the fuel
pressure remains stable during Step
5, the cause for the customer com-
plaint is something other than
described above and needs to be fur-
ther diagnosed. 

E420 Engine Does Not
Reach Full Power in High
Temperature Conditions 
   If a 119.985 engine is not pro-
ducing full power when the ambi-
ent temperature is over 86 deg. F.
(30 deg. C), the elbow from the air
intake at the radiator grill may be
partially collapsing during full
acceleration from idle. Install
improved intake elbow, part num-
ber A210 528 07 04. 

Flywheel Sensor Problems
on 1997 Models with M104
Engine
   Hard starting, rough idle, lack of
performance/misfire, and/or
engine not revving higher than
2,500 rpm may be caused by corro-
sion or water in the plug of the fly-
wheel sensor. This condition may
set DTCs relating to flywheel sen-
sor or misfire. Replace the fly-
wheel sensor and plug.

Squeaking Steering Column
in E320 and E430 
   If you encounter complaints of
squeaking noises from the steer-
ing column, verify the noise with
the engine off and the weight off
the front wheels to eliminate any
hydraulic noises from the pump
and rack. Locate the source of the
noise. If it is coming from the seal-
ing boot between the firewall and
the steering shaft, the boot should
be replaced with Part Number
A210 462 10 96 and be lubricated
with the improved grease Part
Number A001 989 84 51 10. 
   Note: For all other E models, do
not replace the boot. Simply lubri-
cate the existing boot with the
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improved grease on both sealing
surfaces inside and outside the
front bulkhead.

M137 Engine Running
Complaints With Blue
Smoke and/or Hydrocarbon 
Odors During First Start Up 
   Engine running complaints/mis-
fire in conjunction with blue
smoke and hydrocarbon odors for
several seconds during first start-
up, and/or an excessive amount of
standing oil in the intake 
manifold with an M137 engine
may be due to a PCV (positive
crankcase ventilation) System
intake assembly (front cover, right
cylinder head) oil condensation
drain that is clogged with oil
sludge. 

   Remove and disassemble the
front cover assembly of the right
cylinder head (refer to WIS 
document AR01.30-P-5700L, up to
and including step number 14).
Inspect the oil condensation drain
for clogging and clean out the oil
sludge blocking the drain.
Reassemble and reinstall the front
cover assembly of the right cylin-
der head. 
   Note: When performing oil and
filter change, be sure not to overfill
the crankcase. Refer to the

Approved Service Products Booklet
for approved engine oils. 

Water Pump Leaking on All
M- and G-Class Models with
112 or 113 Engine
   If you receive a customer com-
plaint of the water pump leaking
on any vehicle with either the 112
or the 113 engine, replace the
water pump only if it is clearly vis-
ible that coolant drips continuous-
ly from the vent hole. 
   Traces of coolant residue and
wetness (formation of droplets) at
the vent hole of the water pump
are normal and therefore are not
considered “leakage.” Water pump
replacements under such condi-
tions are therefore not justified. 
   A small amount of coolant in the
groove of  the  pump seal  is
required for lubrication of the
pump. Coolant droplets forming at
the vent hole dry up and leave a
distinct residue due to the high
content of solid matter in the
coolant (6g/100cc). This is particu-
larly obvious on vehicles used for
short distance driving with the
engine being started and stopped
frequently. 
   In a warranty situation, water
pumps returned for leaking
coolant will be checked very care-
fully and warranty claims might
be debited if a pump is found to be
in acceptable working order. 

C230CL 1.8 Kompressor
Engine Performance
Complaint 
   Engine vibration, rpm fluctua-
tions at idle, or poor accelerator
response along with codes P2020
(P0172), P2046, P201C or P201A
may be caused by a tear in the par-
tial load vent hose at the connection
to the crankcase. Air will bypass the
mass air sensor -- i.e. unmeasured
air will enter the intake -- causing
the engine to run lean. 
The remedy: 
    1. Remove the supercharger. Refer
to WIS document AR09.50-P-4705QK. 

2. Remove and install partial load
vent hose for crankcase ventila-
tion. 

3. Install the supercharger accord-
ing to the WIS document above. 

   Note:  Use a “click clamp” as spec-
ified in parts information for secur-
ing hose. Ensure that the clamp is
positioned as close to the end of the
hose as possible and fastened tight. 

Parts Information: 

Click Clamp, A005 997 49 90 
Partial Load Vent Hose, A271 018
04 82 

A/C Compressor Switches
On Frequently 

Models C, E, CL, S, SL
   If the air conditioning compres-
sor as well as the mirror heaters
switch on with an increased fre-
quency, replace the multifunction
sensor for the activated charcoal
filter. The increased frequency of
operation is a result of an incor-
rectly calibrated Convenience
Automatic Air Conditioning multi-
function sensor sending erroneous
values over the CAN bus. 

   C Models with CODE (581b):
Install AR83.40-P-6730P multi-
function sensor. 
   CL and S Models:  Install
AR83.40-P-6730M multifunction
sensor.
   E Models with CODE (581a):
I n s t a l l A R 8 3 . 4 0 - P - 6 7 3 0 T
Convenience Automatic Air
Conditioning multifunction sensor.
   SL Models:  Install AR83.40-P-
6730R multifunction sensor.
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Dothan
Mike Schmitz Automotive 
334-794-6716

Hoover
Crown Automobile 
205-985-4200

Huntsville
Regal Auto Plaza
256-837-5752

Mobile
McConnell Automotive 
251-472-3187

Montgomery
Jack Ingram Motors 
334-277-5700

Tuscaloosa
Leigh Automotive
205-556-1111

Anchorage
Mercedes-Benz of Anchorage
907-277-3383

Fairbanks
Cook’s Import 
907-459-7070

Chandler
Mercedes-Benz of Chandler
480-403-3444 

Phoenix
Phoenix Motor  
602-264-4791

Scottsdale
Schumacher European
480-991-1155

Tucson
Mercedes-Benz of Tucson
520-886-1311

Fayetteville
Jones Motorcars
479-521-7281

Little Rock
Riverside Motors 
501-666-9457

Anaheim
Caliber Motors 
714-777-1900

Arcadia 
Rusnak/Arcadia 
626-447-1117 

Bakersfield
Mercedes-Benz of Bakersfield
661-836-3737

Belmont
Autobahn Motors
650-637-2333

Beverly Hills
Beverly Hills 
310-659-2980

Buena Park
House of Imports
714-562-1100

Calabasas
Calabasas Motorcars 
818-591-2377

Carlsbad
Hoehn Motors 
760-438-4454

Chico
Courtesy Motors Auto Center 
530-893-1300

Claremont
Penske Motorcars
909-568-2600

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

Encino
Auto Stiegler 
818-788-0234

Escondido
Mercedes-Benz of Escondido
760-745-5000

Fremont
Claridge’s 
510-623-1111

Fresno
Mercedes-Benz of Fresno
559-438-0300

Glendale
Calstar Motors 
818-246-1800

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

La Jolla
Heinz Gietz Autohaus 
858-454-7137

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

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

Modesto
Modesto European
209-522-8100

Monterey
Mercedes-Benz  of Monterey
831-375-2456

Newport Beach
Fletcher Jones Motor Cars 
949-718-3000

Oakland
Mercedes-Benz of Oakland
510-832-6030

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

Palo Alto
Park Avenue Motors
650-494-0311

Pasadena
Rusnak Pasadena
626-792-0226

Pleasanton
Mercedes-Benz of Pleasanton
925-463-2525

Riverside
Walter’s 
909-688-3332

Rocklin
Von Housen Motors
916-924-8000

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 
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 Monica
W.I. Simonson 
310-829-4511

Santa Rosa
Smothers European
707-542-4810

Stockton
Berberian European Motors
209-944-5511

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

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

Van Nuys 
Keyes European
818-461-3900

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

West Covina
Penske Motorcars
626-859-1200

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

Denver
Murray Motor Imports 
303-759-3400

Littleton
Mercedes-Benz of Littleton
303-738-7700

Danbury
Mercedes-Benz of Danbury
203-778-6333

Fairfield
Mercedes-Benz of Fairfield
203-368-6725

Greenwich
Mercedes-Benz of Greenwich
203-869-2850

Hartford
New Country Motor Cars 
866-346-2369

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

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

Milford
I.G. Burton 
302-424-3042

Wilmington
Mercedes-Benz of Wilmington 
800-800-1949

Clearwater
Lokey Motor 
727-530-1661

Coral Gables
Bill Ussery Motors 
305-445-8593

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

Alabama

Alaska

Arizona

Arkansas

California

Colorado

Connecticut

Delaware

Florida

GENUINE MERCEDES-BENZ PARTS...NEARBY

DEPARTMENT
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Ft. Lauderdale
Mercedes-Benz of Fort Lauderdale
954-462-4381

Ft. Pierce
Coggin Motor Mall
772-466-7000

Ft. Walton Beach
Quality Imports 
850-863-2161

Gainesville
Kraft Motorcar 
352-332-7571

Jacksonville
Brumos Motor Cars 
904-724-1080

Lakeland
Central Florida Eurocars
863-688-8111

Maitland
Mercedes-Benz of Orlando
407-645-4222

Melbourne
Continental Motorcars 
321-956-0600

Miami
Mercedes-Benz of Miami
305-919-8000

Naples
Mercedes-Benz of Naples 
239-643-5006

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

Pensacola
Centennial Imports 
850-432-9903

Pompano Beach
Autohaus Pompano
954-943-5000

Sarasota
AN Luxury Imports 
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
Hentschel Motorcars 
912-883-2040

Athens
Mercedes-Benz of Athens
706-549-6600

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

Atlanta
RBM of Atlanta 
770-390-0700

Atlanta
Mercedes-Benz of Buckhead
404--846-3500

Augusta
Rader 
706-860-1111

Columbus
Columbus Motor  
706-327-3636

Deluth
Atlanta Classic
770-279-3600

Macon
Jackson Automotive 
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  
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 

DeKalb
Brian Bemis Imports
815-758-5451

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 
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 
309-347-3191

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

Springfield
Isringhausen Imports 
217-528-2277

Westmont
Laurel Motors 
630-654-8100

Evansville
D-Patrick 
812-473-6500

Fort Wayne
Shaver Imports
260-432-7200

Highland
Terry Shaver Imports 
219-924-2400

Indianapolis
World Wide Motors 
317-580-6810

Lafayette
Mike Raisor Imports
765-448-4582

Mishawaka
Gurley-Leep Motorwerks 
219-256-1500

Davenport
Lujack’s Northpark
563-388-8610

Des Moines
Mercedes-Benz of Des Moines
515-334-8339

Iowa City
Chezik-Sayer Imports
319-337-6100

Shawnee Mission
Aristocrat Motors
913-677-3300

Wichita
Scholfield Auto Plaza 
316-688-5000

Ashland
Sim Fryson Motor  
606-329-2288

Bowling Green
Bowling Green Imports
270-745-0001

Lexington
James Motor 
859-268-1150

Louisville
Tafel Motors 
502-896-4411

Alexandria
Walker Automotive
318-445-6421

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

Lafayette
Moss Motors
337-235-9086

Metairie
Benson Motor 
504-456-3727

Shreveport
Holmes European Motors 
318-212-1212

Bangor
Quirk Auto Park of Bangor
207-941-1017

Falmouth
Performance Motors
207-781-3207

Annapolis
Mercedes-Benz of Annapolis
410-268-2222

Bethesda
Euro Motorcars 
301-986-8800

Cockeysville
Valley Motors 
410-666-7777

Hagerstown
Mercedes-Benz of Hagerstown
301-733-2301

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

Salisbury
Pohanka TM 
410-548-3411

Silver Spring
Herb Gordon 
301-890-3030

Boston
Westwood 
781-688-1000

Boyston
Wagner 
508-869-6766

Haverhill
Smith Motor
978-372-2552

Hyannis
Trans-Atlantic Motors 
508-775-4526

Lynnfield
Flagship Motorcars
781-596-9700

Natick
Foreign Motors West 
508-655-5350

Somerville
Chambers Motorcars of Boston
617-666-4100

Georgia

Hawaii

Idaho

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts



West Springfield
Lewbar Imports 
413-733-5102

Westwood
Mercedes-Benz of Westwood 
781-688-1000

Acme
Black Forest Motors
231-938-2840

Ann Arbor 
Auto-Strasse 
734-663-3300

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

Grand Blanc
Grand Blanc Motorcars 
810-695-4400

Grand Rapids
Betten Imports 
616-301-2100

Kalamazoo
Orrin B. Hayes 
269-345-0167

Novi
Mercedes-Benz of Novi
248-426-9600

Okemos
Williams 
517-484-1341

Rochester
Mercedes-Benz of Rochester
248-652-3800

Bloomington
Feldmann Imports 
952-837-6300

Maplewood
Maplewood Imports
651-483-2681

Minnetonka
Sears Imported Autos 
952-546-5301

Gulfport
Bert Allen Imports
228-864-6622

Jackson
Higginbotham 
601-956-4211

Columbia
Legend  
573-875-5000

Creve Coeur
Plaza Motor 
314-301-1715

Ellisville
Tri-Star Imports 
636-458-5222

Joplin
Frank Fletcher Mercedes-Benz 
888-474-4551

Kansas City
Jay Wolfe European 
816-943-7000

Springfield
Elite 
417-889-5750

Missoula
DeMarois Olds-GMC  
406-721-4000

Lincoln
Husker 
402-479-7600

Omaha
Mercedes-Benz of Omaha
402-384-9999

Las Vegas
Fletcher Jones Imports
702-364-2758

Reno
Mercedes-Benz of Reno
775-326-4000

Greenland
Dreher-Holloway 
603-431-8585

Manchester
Holloway Motor Cars 
of Manchester
603-669-6788

Bridgewater
Millennium  
908-685-0800

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

Edison
Ray Catena Motor Car 
732-549-6606

Englewood
Benzel-Busch 
201-567-1400

Fairfield
Globe 
973-227-3600

Freehold
David Michael
732-462-5300

Lawrenceville
Mercedes-Benz of Princeton
609-771-8040

Little Silver
Contemporary Motor Cars 
732-842-5353

Millville
Quality Lincoln Mercury Hyundai
856-327-3000

Morristown
Mercedes-Benz of Morristown
973-267-9200

Newton
Intercar 
973-383-8300

Paramus
Prestige Motors 
201-265-7800

Union
Ray Catena Motor Car 
908-964-4000

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

Albuquerque
Premier Motorcars 
505-821-4000

Bayside
Helms Brothers 
718-631-8181

Binghamton
Feduke Motors 
607-772-0700

Brooklyn
Sovereign Motor Cars 
718-258-5100

Fayetteville
Romano Motors 
315-637-4500

Goldens Bridge
Estate Motors 
914-232-8122

Huntington
Mercedes-Benz of Huntington
631-549-2369

Latham
Keeler Motor Car 
518-785-4197

Long Island City
Silver Star Motors 
718-361-2332

Massapequa
Sunrise Motors 
631-789-1600

Nanuet
Mercedes-Benz of Nanuet
845-624-1500

New York
Mercedes-Benz Manhattan 
212-629-1600

Rochester
Holtz House of Vehicles 
716-424-4740

Rockville Centre
Lakeview 
516-766-6900

Roslyn
Rallye Motors 
516-625-1600

Smithtown
Competition Imports  
631-265-2204

Southampton
Mercedes-Benz of Southampton
631-283-0888

Wappingers Falls
Friendly Motorcars
845-298-0600

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

Williamsville
Mercedes-Benz of Buffalo
716-633-0088

Ashevillle
Skyland  
828-667-5213

Cary
Mercedes-Benz of Cary
919-380-1800

Charlotte
Beck Imports of the Carolinas
704-535-6400

Fayetteville
Valley Motors 
910-487-0000

Greensboro
Mercedes-Benz of Greensboro
336-856-1552

Hickory
Hendrick Motors
828-322-5640

Raleigh
Leith  
919-876-5432

Wilmington
Bob King Autohaus
910-799-3520

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

Fargo
Valley Imports 
701-277-1777

Akron
Ganley  
330-733-7511

Bedford
Mercedes-Benz of Bedford
440-439-0100

Canton
Kempthorn Motors
330-452-6511

Centerville
Ross Motor Cars
937-433-0990

Cincinnati
Mercedes-Benz of Cincinnati
610-984-9080

Columbus
Mercedes-Benz of Columbus  
614-299-2144

Dublin
Crown Eurocars
614-799-4666

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

Mansfield
Weidner Motors
419-529-7800

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

Sylvania
Vin Devers 
419-885-5111

Tiffin
Coppus Motors 
419-447-8131

Willoughby
Leikin Motor 
440-946-6900

Youngstown
Fred Martin Ford 
330-793-2444

Michigan

Minnesota

Mississippi

Missouri

Montana

Nebraska

Nevada

New Hampshire

New Jersey

New Mexico

New York

North Carolina

North Dakota

Ohio
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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
West Motor 
540-344-6284

Vienna
H.B.L. 
703-442-8200

Virginia Beach
Phillips 
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

Pasco
McCurley Imports
509-547-5555

Seattle
Phil Smart 
206-324-5959

Spokane
Mercedes-Benz of Spokane 
509-455-9100

Yakima
Hahn Motor 
509-453-9171

Charleston
Smith Company Motor Cars
304-746-0600

Morgantown
University Motors 
304-296-4401

Parkersburg
Astorg Motor  
304-422-6403

Appleton
Enterprise Motorcars 
920-749-2020

Glendale
Concours Motors 
414-290-1400

Madison
Z European
608-258-4000

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

West Allis
International Autos 
414-543-3000

Carolina
Garage Isla Verde 
787-620-1313

Tiverton 
Viti 
401-624-6181

Warwick
Inskip 
401-821-1515

Charleston
Baker Motor of Charleston 
843-852-4000

Columbia
Dick Dyer and Associates 
803-786-8888

Conway
Fowler Motors 
843-347-4271

Florence
Newsome  
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

Chattanooga
Long of Chattanooga
423-855-3726

Kingsport
Rick Hill Imports 
423-224-2117

Knoxville
Mercedes-Benz of Knoxville
865-777-2222

Memphis
Mercedes-Benz of Memphis
901-345-6211

Nashville
Mercedes-Benz of Nashville
615-742-8000

Austin
Mercedes-Benz of Austin
512-454-6821

Beaumont
Mike Smith Autoplex
German Imports 
409-840-2000

Bedford
Park Place Motorcars 
817-359-4700
Corpus Christi
Ed Hicks Imports
361-854-1955

Dallas
Park Place Motorcars
214-526-8701

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

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
281-873-6000

Houston
Star Motor Cars
713-868-6800

Laredo
Powell Watson Motors 
956-722-5182

Lubbock
Mercedes-Benz of Lubbock 
800-698-7993

Midland
Britt Imports 
915-699-7993

Plano
Ewing Autohaus
972-599-0909

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

Sugar Land
Mercedes-Benz of Sugar Land
281-276-7600

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

Salt Lake City
Ken Garff Imports
801-521-6111

Shelburne
The Automaster
802-985-8482

Alexandria
Mercedes-Benz of Alexandria
703-241-2150

Arlington
American Service Center 
703-525-2100

Charlottesville
Brown European Imports
434-817-3380

Fredericksburg
Noble Cars 
540-373-5200
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Oklahoma City
Mercedes-Benz of Oklahoma City
405-236-1224

Tulsa
Jackie Cooper Imports
918-249-9393

Bend
Mercedes-Benz of Bend
541-749-2500

Eugene
Mercedes-Benz of Eugene
541-687-8888

Medford
Crater Lake Motors 
541-773-3673

Portland
Mercedes-Benz of Portland
503-228-8351

Salem
Valley Motor 
503-585-1231

Wilsonville
Mercedes-Benz of Wilsonville
503-454-5000

Allentown
Knopf 
610-439-1555

Camp Hill 
Sun Motor Cars 
717-737-3030

Devon
Mercedes-Benz of Devon
610-688-7905 

Doylestown
Keenan Motors
215-348-0800

Erie
Contemporary Motorcar 
814-868-8622

Ft. Washington
R&S Imports
215-646-6045

Greensburg
Bud Smail Motorcars 
724-838-1200

Lancaster
Mercedes-Benz of Lancaster
717-569-2100

Reading
Tom Masano 
610-777-6587

State College
Leitzinger Imports 
814-238-2447

Washington
John Sisson Motors 
724-206-6000

West Chester
Mercedes-Benz of West Chester
800-220-7278

Wexford
Bobby Rahal Motorcar 
724-935-9300

Wilkes-Barre
Motorworld  
570-829-3500

Oklahoma

Oregon

Pennsylvania

Puerto Rico

Rhode Island

South Carolina

South Dakota

Tennessee

Texas

Utah

Vermont

Virginia

Washington

West Virginia

Wisconsin
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THERE’S NO BETTER PROTECTION 

FOR YOUR REPUTATION.

There’s nothing like trust to keep your customers 

coming back. Which is why Mercedes-Benz and AMG 

rely on Mobil 1. Now Mobil 1 features the SuperSynTM

anti-wear system. This patented technology represents the 

most advanced Mobil 1 engine protection ever. The more heat

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

So why give your customers anything less than Mobil 1? There’s

no better way to take care of a Mercedes-Benz. Or business.

For more information, call 1-800-ASK-MOBIL or log on

to www.mobil1.com. Nothing outperforms Mobil 1. 

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


