


MODEL 129 with CODE (216c) Adaptive damping system (ADS bl) with electronic level control 

30.3.95 B1 A R ~ Z  3 1  P.0685A Removing and installing front axle damper valves 



Iliustration item, etc. 

Danger! 

,-- 
??) Installation 

El 

P4 

Y51,Y52 

-- 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

Disconnect at the damper valves (Y53, 
Y54). 

8 
Detach at bracket, disconnect electrical 
connector. 

8 
8 

Operating notes 

Risk of injury to  skin or eyes due t o  
hydraulic fluid spraying out under high 
pressure. Risk of poisoning due t o  
consuming hydraulic fluid. 

Replace self-locking screws and nuts 

Emptying, filling pressure oil system at 
f ront  axle 

Detach, at?ach front wheels 

Detach, attach cover (arrows) in wheel box 

Pressure lines 

Damper valve 

~ s o o o ~ z - 0 0 1 3 . 0 1 ~  117 

AR32 31-P.o63oA MI 

AP40.10-P-40502 

BA32.31-P-1001-08A 

BA32.31-P-1002-08A 

BA32.31-P-1003-08A 



B ~ r o n t  axle level control damper valve 

~~32 .31 -~ -1002 -08A 

Model 129 with 
electronic level control 
I ADS II 

30 

Number 

~432.31-~.10ol-o8A 

~ ~ 3 2 . 3 1 - P - 1 0 0 3 . 0 8 ~  

Designation 

ADS pressure line to damper valve M16X1.5 Nm 
(reference value) M18x1.5 Nm 

Se!f-locking bolt of left damper valve to M8 Nm 
bracket 

44 

24 

Se!f-locking nut of right damper valve to ME Nm 
bracket 

14 



MODEL 129 with CODE (216~) Adaptive damping system (ADS 11) with electronic level control 

1 N3 An32 3 1 - P . O ~ ~ O A  1 Rernovinq and installing rear axle damper valve 30.3.95 



B ~ e a r  axle level control damper valve 

Number 

Illustration item., etc. 

A Danger! 

@ Installation 

P4 

Y51,Y52 

Designation 

Operating notes 

Risk o f  injury to  skin or eyes due to  
hydraulic fluid spraying out under high 
pressure. Risk of poisoning due to  
consuming hydraulic fluid. 

Replaceself-locking screwsand nuts 

Empty, fill pressure oil system of rear axle 

Pressure lines 

Damper valve 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

Disconnect at the damper valves (Y53. 
Y54). 

a 
Detach at bracket, disconnect electrical 
connector. 

Model 129 with 
electronic level control 
I ADS II 

nsoo OlrZ.0013.OlA 11 7 

AR32 3 1 . ~ - 0 6 3 0 ~  M 1 

BA32.31-P-1001-07A 

BA32.31-P-1002-07A 

BA32.3 1-P- 1003-07A 1 

1 e n s ~ . 3 1 . ~ - l o o l - o 7 ~  i ADS pressure line to damper valve M16X1.5 ~ m 1 3 0  I 
(reference value) 

M18X1.5 Nm 44 J 



milear axle level control damper valve 

Model 129 with 
electronic level control 
I ADS II 

24 

14 

Plumber 

BA32.31-P-1002-07A 

8 ~ 3 2 . 3 1 . ~ - 1 0 0 3 - 0 7 ~  

Designation 

Self-locking bolt of left damper valve on M8 Nm 
bracket 

Self-locking nut of right damper valve on M8 Nm 
bracket 



MODEL 129 with CODE (2 J6c) Adaptive damping system (ADS 11) with electronic level control 

--- 

Ccnnections of valve unit Y36/6 

A4 An32 3l.pO650A 

HA to rear axle spring actuator 
VL to left front axle spring actuator 
VR to right front axle spring actuators 
LL from left spring strut leak oil line 
LR from right spring strut leak oil line 
P from pressure oil pump 
T to oil reservoir 

Removing and installing level control valve unit 24.3.95 



Modification notes 

30.9.97 High-pressure stretch hose in oii rlrcuit Work step 2 I BT32.32-P-0001-01A ] 
-- 



aH 
A Danger! 

@ Installation 

1 

2 

[ ia8T , 

3 

4 

5 

Removing, installing 

Risk of injurycf > toskin or eyes due t o  
hydraulic fluid spraying out under high 
pressure. <f >Risk of poisoning<f > due 
t o  consuming hydraulic fluid. 

Replace self-locking bolts and nuts 

Empty pressure oil system at front and rear 
axles 

Discocnect pressure lines (HA, VR, VL, LL, 
LR, P. T) at rear axle height reduction valve 
(Y3616) 

High-pressure stretch hose installed in oil 
circuit (ADS) 

Disconnect electric cable (Y3616x 1) in  right 
of engine compartment 

Unscrew bolts(arrows) from bracket 

Install in reverse order 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

m installation: Fill pressure oil system a t  
front and rear axles. 

El 

- 

E3 

nsoo oo-z.0013-ola J17 

I I . P . ~ ~ O A  M 1 

BA32.3 1-P- 1001-06A 

116 589 00 17 00 

0132 32-P.OOO~.OIA 818 

BA32.31-P-1002-06A 



Box wrench 

@level control valve unit 

Model 129 with 
electronic level control 
1 ADS II 

14 

20 

10 

Number 

BA~~.~I-P-IOOI-O~A 

~~32.31-P-1002-06A 

--. . -. - 
Designation 

Pressure line level control on valve unit (reference MlOxl Nm 

value) Ml2Xl Nm 

Boltsfor attaching valve unit to bracket (reference Mm 
value) 



MODEL 129 with CODE (216~) adaptive damping system (ADS I!) with electronic level control 

2a Oil dipstick a Maximum mark b Minimum mark 

22.3.95 E4 A w l  31.P.0630A - Draining and filling pressure oil system at front and rear axle 



@ 

1 

2 

El 

3 

4 

Danger! 

5 

Emptying 

General notesfor working on vehicleswith 
level control1ADS 

Press level adjustment switch (577/1)$;,,:,? 
the "lock out" position 

Raise vehicle 

Front axle: 
Put oil drain hose (061) on oil drain screw 
(56a) on distributor fitting (56). 

Rear axle: 
Put oil drain hose (061) on oil drain screw 
(57a) on distributor fitting (57). 

Risk of injury to skin or eyes due t o  
hydraulic fluid spraying out under high 
pressure. Risk of poisoning due t o  
consuming hydraulic fluid. 

Slowly open oil drain screw (56a or  57a) 
and collect oil in a clean container. 

All modelswith code 216b, 216c. 217a. 480 

ADS suspension MIL (Ale27) 
illuminated. 

rn Engine must be switched off. 

Only empty, fill pressure oil system on front 
and rear axle when "removing, installing 
valve unit". 
Otherwise only empty, fill the pressure oil 
system on the front or rear axle depending 
on the extent of the work. 

rn Lower enginecover removed 

rn Cover in the area of the fuel pump 
assemblylrear axle removed. 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

The oil collected can be re-used. 

AH32 W.P.OWZ.O~A P I7  

4 
ASOOOC-Z-OOl3.OlA Jq 7 



BA32.31-P-1002-01A 

BA32.31-P-1001-01A 

126 589 12 63 00 

BF32.30-P-1001-01A 

nsoooez ows.01~ K17 

Ed 
8 

@ At front axle: Position wheels 
straightahead 

@ Only re-use clean oil 

Funnel 

motherwise fault display in ADS system 

Secure vehicle to prevent it from starting 
of f  automatically. 
Wear close-fitting, tight clothing 
Do not touch hot or rotating parts. 

The system bleeds itself automatically. 
@ Ensure that there issufficient oil in  the 
oil reservoir. The pump must not suck i n  air 
under any circumstances. 

6 

0 
7 

- 
8 

Close oil drain screw (56a or 57a) again. 

Filling 

Lower vehicie or vehicle must be or, its 
wheels 

Pour oil into the oil reservoir (2) 

The ignition must have been switched o f f  
for  at least 60 seconds 

Danger! Risk of accident due to vehicle starting o f f  
automatically when engine is running. Risk 
o f  injury due to being trapped and burns 
when intervening while starting the 
engine or when the engine is running 

Start engine and allow t o  run for approx. 2 
minutesat moderate speed. 



AP32.30-P-3211BA 

a The ADS suspension MIL (Ale27) goes 
out. 

If the filling operation takes longer 
than 5 minutes, the control module 
switchesoff thevalvesfor 5 minutes 
(overload protection). 

m ~ e v e l  adjustment switch (57711) is in the 
"normal level" position (indicator lamp in 
switch: OFF). 
Oil level between the "min" ana "max" 
marks. 
The vehicle must be unladen. 

After completing the filling operation, 
a test trip should be made on a level road 
to  completely bleed the hydraulicsystem. 
In the process carry out the level 
adjustment high level stage 1 and high 
level stage2 Then check the oil level again 
at the "normal level". 

10 

11 

12 

13 

Switch off level adjustment switch (57711) 
"lock out" position 

Switch off engine 

Check, correct oil level in oil reservoir 

Carry out road tast 



Distributor fitting 

Level control 

Per 
BA32 31-P-1001-OIA 

8 ~ 3 2  3 1 - ~ . 1 0 0 2 - 0 1 ~  

Designation 
electronic level control 
I ADS II 

Oil drain screw in  rear axle distributor M l O x l  Nm 
fitting (reference value) 

Oil drain screw i n  front axle distributor M l U x l  Mni 
fitting (reference value) 

14 

14 

Model 129 wi th  ADS 
and level controllASD 

approx. 4-4.5 

e800.40-P-0343.00~ 

Number 

UF32 30-P-1001-OIA 

Products, sheet 

Designation 

Filling Level control when the system liters 

quantities is refilled 

Specifications for Service sheet 



Funnel Box wrench 



MODEL 129 with CODE (216c) Adaptive damping system (ADS 11) with -'ectronk level control 

22.3.95 L4 AR32 3 1 - P O ~ Z O A  Removing and installing rear axle spring actuator 



Danger! 

conwminq tlydraulic fluid. I I I 

- -- 

~e rnov ind~  installing 
-\ 

Risk of injdry t o  skin or eyes due to  
hydraulic fl\Jid spraying out under high 
pressure. Rigk o f  poisoning due to  

, -- 

\ Empty pressqre oil system at rear axle I rn Installation: Fill pressure oil system at / A R ~ I  11 P - 0 6 3 0 ~  M1 I 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

n r o o o ~ z . o o i ~ - o i ~  597 

Loosen left crcbss brace (69) on vehicle floor. 

front and rear axle 

rn When removing the left spring actuator 

Detach exhausq system from the mountson 
the vehicle f loor and secure with a hook to 

4 

Remove spare whegl T - 

iq Bolt (69b) 

W ~ h e n  removing the left spring actuator 

1 1 actuator (4) \, 

5 Unscrew nuts (4f);on spring actuator (4) 

Remove the spring actuator through 
the trunk 

BA61.10-P-1001-01A 

prevent it f rom kipping over 

Disconnect presbure lines (51, ~ 4 )  at spring 

rn 
Ed 

11658900 1700 

7 

Danger! 

BA32.3 1-P-1001-05A 

, 

install in reverse ord,er 

Risk o f  injury from drilling gas-filled units 
or components (gas fi l l  is not inflammable) 

@ Installation: 
Replace self-locking nuts and bolts 

Wear safety glasses and safety mask asooooz o w a o i n  MI7 



I 

BA32 31.P-1001-05A 
(reference value) 

\ 

Rear axle level control spring actuator \, ', 

BA32 31-P-1002-05A Nut for attaching spring actuat Nm 10 

0532 ~ D . P - O ~ Z O - O I A  

m~rarne  floor 

Model 129 with code 216c 
Models 140,210 with code 2 17a, 480 
Model 202 with code 480 

8 

Model 129with Number 

Dispose of spring actuator' 
\ 

i 

Designation I 

- - 

Number 

B A ~ I  ~O-P-IOOI.O~A 

Designation 

Self-locking bolt of rear cross bracer to frame floor Nm 

Model 129 

120 



Box wrench 



d b  '\, # G2 P1R32.31-P-0615A 1 

Removing and installing rear axle spring actuator 
\ 
\,, 21.3.95 

\ 

MODEL 129 with CODE (216c)Adaptive damping system (ADSII) with electronic levelconf~ol 



Danger! 

1 

2 

3 

4 

Removing, installing 

Risk of injury to  skin or eyes due to 
hydraulic fluid spraying out under high 
pressure. Risk of poisoning due to 
consuming hydraulic fluid. 

Detach front wheels 

Remove cover in  wheel house (arrows). 

Empty pressure oil system at front axle 

Disconnect pressure lines (Sl, P4) at spring 
actuator (14) 

~ r o o o o - z . ~ ~ ~ .  o t n  MI7 

0532 30-P.ffi20.01A E l 8  

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective cloth~ng and safety glasses. 

~ lns ta l la t ion :~ i l l  pressure oil system at 
front and rear axles. 

Ei l  
• 
- 

5 

6 

Danger! 

7 

~ ~ 0 0 0 & ~ - 0 0 1 3 . 0 1 ~  J17 

AP40.10-P-40502 

A R ~ >  ~ ~ . P . W ~ O A  M 1 

BA32.31-P-1001-04A 

BA32.3 1-P-1002-04A 

116 589 00 17 00 

Unscrew nuts ( l4f)  and remove spring 
actuator (14) from bracket (l4e). 

Install in reverse order. 

Risk of injury from drilling gas-filled units 
or components (gas fill i s  not inflammable) 

Federspeicher entsorgen 

@ Installation 
Replace self-locking nuts. 

Wear safety glasses and safety mask. 

Model 129 with code 216c 
Models 140.2 10 with code 217a. 489 
Model 202 with code 480 



BA32.31-P-1001-04A Pressure line of level controllAD5 on spring actuator M l O X l  ~ m l l 4  
(reference value) M16X1 .5  ~ m 1 3 0  

Front axle levelcontrof spring actuator 

Box wrench 

Model 129 with 
electronic level control 
I ADS Ill 

Number 

I I 

Designation 

20 ~~32.31.P-1002-04A - Nut for attxhing spring actuator to bracket Nm 



MODEL I 29 with CODE (2166) Adaptive damping system (AQS I\) with electronic level control 

21.3.95 C5 A R ~ Z  Il.P.061OA Removing and installing rear axle spring strut 



Modification notes 

BT91.59-P-0001-01A 30.9.97 

BA32.31-P-1001-03A 

BA32.31-P-1002-03A 

AP40.10-P-40502 

ASOOOLbZ~OOl3.OlA J17 

A R ~ Z  X I .P .O~~OA MI 

BA32.31-P-1004-03A 

1 

2 

3 

4 

Danger! 

5 

6 

Control module and rear axle switch (roll bar) 
discontinued 

Work step 7 

Removing, installing 

Detach upper spring strut fixing. 

Remove washer (Sb) and rubber mound 
(5~ ) .  

Raise vehicle. 

Remove rear wheels. 

Risk of injury to skin or eyes due to 
hydraulic f luid spraying out under high 
pressure. Risk o f  poisoning due to 
consuming hydraulic fluid. 

~ m p t y  pressure oi l  system at rear axle 

Disconnect pressure line (P4) from sprirrg 
strut. 

@ The vehicle must be on itswheelsfor 
removing the upper spring strut fixing. 

Steady spring strut (5) in wheel house. 

Nut (Spi 

~ u t  (5a) 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

installation: Fill pressure oil system at 
front and rear axles. 



AR32 r i . ~ . o s i o . o . ~  A17 

rag1 00 1240860~ 
RA91-860 

0 ~ 9 1  5 9 . ~ - 0 ~ ) 1 . 0 1 ~  C I S  

8A32.31-P-1003-03A 

@ Installation: Replace copper sealing 
rings on banjo bolt (5v) 

Before tightening pressure line on spring 
strut J. 

Check and set distance between rear axle 
spring strut and wheel house 

Installation: Extend spring strut so that 
spring strut mount contacts dome. 
Replace self-locking nut (5n). 

Slight oil mist is permissible. 
If the joint eye ismoistened with oil J. 
Replace spring strut 

7 

WBT 

8 

9 

10 

11 

Remove left and right rear axle switch (roll 
bar) (58312 or 58313). 

Discontinuation of control module and 
rear axle switch (roll bar) 

Detach spring link cover (72c). 

Detach and remove spring strut (5) at 
spring link (72). 

Checking 

Check rubber mounts (Sc, 5d), plate (Se), 
spring strut mount and rubber boot for 
damage and cracks. 
Check ball joint for wear 

Check spring strut for leaks 



12 

13 

14 

Danger! 

18 

Install in reverse order 

Check distance between spring strut and 
wheel house in the ready-to-drive 
condition 

Check function of roll bar system. 

Risk of injury from drilling gas-filled units 
or components (gas fill i s  not inflammable) 

Dispose of shock-absorber strut 

If nmessary, loosen upper spring N u t  1 A 3 l P l O O l A  A17 
fixing and align spring strut. 

Wear safety glasses and safety mask 

ra91001240860x 
RA9 1-860 

A's00 O&Z.OW&OlA 

PA17 

0532 2s-P.OI~O.OIA F18 



Test values for rear axle spring strut 

Rear axle spring strut level control 

Model 129with 
electronic level 
ccntrollADS II 

11-14 

11-14 

AR32 31.0610.01A 

16-19 

16-19 

~ ~ 3 2  31.0610-OIA 

 umber 

BE32 31-P-1001.01~ 

BE32 31-P-1002.01~ 

L.. 

Designation 

Distance between at rebound left mm 
pressure hose bracket 

right mm 
on spring strut tube and 
wheel house refer to  I 

figure 

Distance between ready-to-drive left mm 
pressule hose bracket (veh~cle on its 
on spring strut tube and wheels) 

right mm 
wheel house 

refer to  
figure 

Model 129 with 
electronic level 
controllADS II 

15-18 

Number 

~~32.31-P-1001-O~A 

Designation 

Nut of spring strut, level Nm 
control on frame floor 

(reference value) 



Rear axle sorin~ strut level control 

Number Designation Model129 with 
electronic level 
controllAD5 il 

- -  

Lock nut of spring strut, Nm 
level control on frame 
floor (reference value) 

Self-locking nut of Nm 
spring strut, level 
control on sorina link 

Banjo bolt of pressure Nm 
line, level control on 

I 1 spring strut I I 



MODEL 129 with CODE (216c) adaptive damping system (ADS 11) with electronic level control 

13.3.95 H 5 ARU 3l-P-O€05A Removing and installing front axle spring strut 



nfl 
(I?' Installation 

1 

2 

A Danger! 

3 

A Danger! 

4 

(IF 

Removing, installing 

Replace self-locking bolts and nuts. 

Remove front wheels 

Install clamping plates (01 b, 01c) and 
clamping device (Ola) 

Risk of injury from being trapped or 
crushed when working on  preloaded 
springsor spring bodies 

Clamp front spring 

< f  >Risk of injury<f > t o  skin or eyes due 
to  hydraulic fluid spraying out under high 
pressure. <f >Risk of poisoningcf > due 
toconsuming hydraulic fluid. 

~ m p t y  pressure oil system a t  front axle 

General notesfor working on  vehicles with 
level controllAD5 

El 
Only use approved clamping devicesand i f  
appropriate also screen off the danger 
area. 
Check special tools for  damage and 
function, (visual inspection). 
Wear safety gloves. 

@ Do not use a impact wrench 
Clampspring unti l  the wishbone is 

relieved of load 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

Cil ~nsta~lation: Fill pressure oi l  system at 
front and rear axles. 

All modelswith code 216b. 216c. 217a.480 

AP40.10-P-40502 

202 589 13 63 00 

202 589 01 31 00 

n r o o o s z  o w l  o i ~  N17 

ARII 20-P.OIW.OIA C17 

A S O O O O O l O l A  

AR32 3 i . p - o u o n  

AH32w-P.OW2.01A P I 7  



124 589 00 09 00 

BA32.31-P-1001-O2A 

BA32.31-P-1001-09A 

BA32.31-P-1002-O2A 

BA32.31-P-1003-O2A 

Installation: Ensure correct routing of 
pressure line (P4). 

@ 

Nut ( l la)  

Installation: Ensure correct routing of 
leak oil line (LLILR). 

@ Installation: Replace bolts (1 1i) and 
self-locking nut (1 lu). 

Fit upper bolt (1 lk )  and tighten slightly 
until the surface of the steering knuckle 
abuts the spring strut an the inside. 
Tighten bolts (1 l i )  and then tighten upper 
bolt(1 lk). 

@DO not tension brake hose and electric 
cables 

5 

6 

7 

8 

9 

10 

11 

12 

Remove bracket (1 ln )  o f  pressure line (P4) 
at spring strutipiston rod. 

Unscrew nuts (1 l j) and remove bracket 
(1 lv). 

Pull pressure line (P4) o f f  spring 
strut~piston rod. 

Detach nut (1 la) w ~ t h  washer and rebound 
stop (Ilb) of upper spring strut fixing. 

Disconnect leak oil line (LLILR) from the 
steel line connection 

Unclip bracket for lines f rom spring strut 
(arrows). 

Unscrewspring strut (1 1) from steering 
knuckle (33) and remove. 

Secure steering knuckle (33) with a suitable 
hook (arrow) to prevent it from ti l t ing 
away. 



BA32.31-P-1004-O2A 

AR40.20-P-0200P, 

ASOOOO-Z-0006-OIA 

According to the scope o f  repairs 
determined, e.g, for accident repair. 
e9 Installation: Replace nut (1 ld) .  

Installation: Attach cup seal (1 I f )  to 
rubber mount (1 lc). 

Slight oil mist is permissible. If the 
spring strut tube is moistened wi th  oil 1 
Replace spring strut. 

Wear safety glasses and safety mask. 

13 

!3 
14 

15 

16 

17 

Danger ! 

If necessary, remove rubber mount (1 lc). 

Checking 

Check bumpstop (1 Ih), retaining strap 
(1 le), cupseal (1 l f )  for damage and cracks. 

Check spring strut for leaks. 

Install in reverse order 

Carry out chassis alignment check. 

Risk of injury from drilling gas-filled units 

0132 ZS.P.O~ZO-OIA 18 

or components (gas fill is not inflammable) 

Dispose of shock-absorber strut 



Model 129 with 
electronic level 
contvollADS II --1 

Ed Front axle spring strut level control 

Number Designation 

-- 

~ ~ 3 2  31-P-1001-O~A 

BA32 31-P-1002-O2A 

0 ~ 3 2  31-P-1003-02A 

1 mount to front end 

Self-locking nuts for attaching spring strut to front end Nm 

Self-locking bolts for attaching spring strut t o  steering Nm 
knuckle 

Self-locking nuts of clamping connection of spring Nm 

BA32 31 -P-1004-OZA 

strutlsteering knuckle 

Self-locking nuts for attaching spring strut rubber Nrn 

Front axle spring strut pressure oil :ines 

Wlodel129 with 
electronic level 
controllADS II 

14 

Number 

~ ~ 3 2  31-~.1001-09~ 

Designation 

Leak oil line (LLILR) t o  the steel line connection M l O X l  Nrn 



[Yi[Z] 
202589 136300 124 589 00 09 00 

Clamp~ng unit Clamp~ng plates Socket wrench 



27.3.95 0 5  ~ ~ 3 2  31-P.05lOA 

MODEL 129 with CODE (216~) Adaptive damping system (ADS 11) with electronic level control 

Checking level control pressure oil pump 



ASOOOO.Z.OOl3.OlA J17 

A R ~ Z  31.p f f i j o ~  M 1 

AR32 31.p-0~10-OIA F17 

126 589 12 63 00 

dh0000p000003x 

Beforestarting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

Danger due t o  oil spraying out! 

@ For testing, increase the quantity of oil 
to approx. 0.5 liters above the "max." 
marking (a) on the oil dipstick (2a). 

Funnel 

Oil in accordance wi th  Specifications for 
Service Products, sheet 343 

Tomeasure the delivery rate of the 
pressure oil pump. 
@ Pay attention t o  secure hose routing. 

when the pressure relief valve in the 
valve unit opens, the oil pressure in the 
return (flow) line increases t o  approx. 
2 bar. 

Refer to DM Chassis, Volume 1, Index 0 

- 

Danger! 

1 

• 
2 

3 

4 

5 

Removal 

Risk of injury to  skin or eyes due t o  
hydraulic fluid spraying out under high 
pressure. Risk of poisoning due t o  
consuming hydraulic fluid. 

Empty pressure oil system at rear axle 

Testing 

Connect tester t o  rear axle connecting 
piece (57) 

Pour oil into oil reservoir (2) 

Disconnect return (flow) line (T) at oil 
rese~oir (2), connect oil drain hose (061) to  
the return (flow) line (T) and guide into oil 
reservoir (2) 

Connect Hand-Held Tester (089) with test 
cable (094) todata link connector (XI 114) 



~ s o o o o . z . o w s . o i ~  K47 

BE32.31-P-1001-O2A 

BE32.30-P-1002-O2A 

AR46.30-P-0500A 

A R ~ Z  31 P-WSOA H1 

BE32.30-P-1002-OZA 

Secure vehicle t o  prevent it from starting 
off automatically. 
Wear close-fitting, t ight clothing 
Do not touch hot or rotating parts. 

@ Only carry out the test briefly due t o  
the high pressures. 

The delivery pressure of the pressure oil 
pump is  l~rnited by the bypass valve in the 
valve unit. 

Opening pressure of bypass valve 

if the opening pressure o f  the pressure 
relief valve is clearly not achieved ? 

and output at idle speed 

Replace pressure oil pumpltandem pump 

Insufficient pressure at  optimum delivery 
rate ? 

Replace valve unit 

@ Ensure that there is sufficient oil in the 
oil reservoir.The pump must not draw in 
air under any circumstances. 
When the delivery rate is not  achieved ? 1 

Danger! 

6 

7 

8 

9 

Rislc of accident due t o  vehicle starting off 
automatically when engine is running. Risk 
of injury due t o  being trapped and burns 
when intervening while starting the 
engine or when the engine is running. 

Start engine and allow t o  idle. 

Hand-Held Tester (089) in  " l i f t "  position 

Checking output of pressure oi l  pump 

I 

Checking delivery rate of pressure oil 

Pump 
Connect oil drain hose (061) t o  the return 
(flow) line (T) in  a measuring vessel 



10 
P 

11 

Danger! 

12 

13 

14 

Switch off engine 

Installation 

Disconnect Hand-Held Tester wi th test 
cable 

Risk of injury to  skin or eyes due t o  
hydraulic fluid spraying out under high 
pressure. Risk of poisoning due t o  
consuming hydraulic fluid. 

1 Disconnect tester on distributor fitting (57) 

Connect return (flow) line (T) t o  oil 
reservoir (2) 

Fill pressure oil system at front and rear 
axle 

Replace pressure oil pumpltandem pump 

When the delivery rate is exceeded ? 1 

and output is not achieved at  idle 
speed ? 1 

Replace valve unit 

Refer to DM Chassis. Volume 1, Index 0 

Before starting work o n  the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

m ~ h e  front axle is also filled at the same 
time 

AR46.30-P-0500A 

BE32.30-P-1002-O2A 

ARIZ 3l.P.0650A H 1 

dh0000p000003x 

ASOOIJC-Z.OO~~-O~A 61 7 

A R ~ Z  31.P.05lO.QlA F17 

BA32.31-P-1001-01A 

A R ~ Z  ~I.P.O~IOA M1 



Test valuesfor pressure oil pump 

Test values for valve unit 

0~32.30-P-1002-O2A 

electronic level 
controllADS :I 

Number 

Distributor f i t t ing 

Designation 

Output at idle speed Literslmin > 0.2 

Pardel 129 w i th  
electr~nic level 
controllAD5 II 

180-190 

Number 

BE32.31-P-1001-O2A 

Model 929 with 
electronic level 
controllADS II 

Designation 

Opening pressure o f  bypass valve bar 

~~32.31-P-1001-01A Oil drain plug on rear axle distributor MlOXl  Nm 
fitting (reference value) 



Tester Funnel 

Workshop rquiprnentliUlB testers (refer to  workshop equipment manual) 

~ ~ 5 8 . 4 0 - ~ - 1 0 0 1 - 0 6 ~  

~ ~ 5 8 . 4 0 - Z - 1 0 0 2 - O ~ A  

Hand-Held Tester (HHT), order number 651 1 0001 99 

Test cable (Multiplexer) 



MODEL 129 with CODE (216c)AdapPive damping system (ADS 11) with electronic level control 

ee # N3 AR32.3l.P-N8OA 1 

30.3.95 AR32.31 -P-0680A Removing and installing sear axle damper valve 



@hear axle level control damper valve 

Bllustration item.. etc. 

A Danger! 

@ Installation 

P4 

-- 
Y51,Y52 

I 

Operating notes -- 
Risk of injury t o  skin or eyes due to  
hydra~rlicfluid spraying out under high 
pressure. Risk o f  poisoning due t o  
consuming hydraulic fluid. 

aeplace self-locking screws and nuts 

Empty, fill pressure oil system of rear axle 

Pressure lines 

Damper valve 

Model 129 with 
4ectronis level control 
I ADS I1 

30 

44 

Number 

~ ~ 3 2 . 3 1 - ~ - 1 0 0 1 - 0 7 ~  

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

Disconnect at the damper valves (Y53, 
Y54). 

Detach at bracket, disconnect electrical 
connector. 

Designation 

ADS pressure line t o  damper valve M16X1.5 Nm 
(reference value) 

M18X1.5 Nm 

- 

ASG0.00-2-0013-01A 

AR32.31-P-0630A 

BA32.31-P-1001-07A 

BA32.3 1-P-1002-07A 

BA32.31-P-1003-07A 



O ~ e a r  axle level control damper valve 

Number 

BA32 31-P-1002.07~ 

1 ~ ~ 3 2 . 3 1 - P - 1 0 0 3 - 0 7 ~  

Designation 

Self-locking bolt of left damper valve on M8 Nm 
bracket 

Self-locking nut of right damper valve on M8 Nm 
bracket 

Model 129 with 
electronic level control 
I ADS II 

24 

14 



I AR32.31-P-0650A I Removina and installina level control valve unit 124.3.95 1 

MODEL 129 with CODE (216c)Adaptive damping system (ADS 11) with electronic levelcontrol 

Connections of valve unit Y36/6 

HA to rear axle spring actuator 
VL to left front axle spring actuator 
VR to right front axle spring actuators 
LL from left sprrng strut leak oil line 
LR from right sprrng strut leak oil line 
P from pressure oil pump 
T to oil reservoir 



Modification notes 

BT32.32-P-0001-01A Work step 2 30.9.97 Iiigh-pressure stretch hose in oil circuit 



m@ 
Danger! 

(!?I Installation 

1 

2 

w BT 

3 

4 

5 

Removing, installing 

Risk of injury <f > to skin or eyes due t o  
hydraulic fluid spraying out under high 
pressure. <f >Risk of po~soning<f > due 
t o  consuming hydraulic fluid. 

Replace self-locking bolts and nuts 

Empty pressure oil system at front and rear 
axles 

Disconnect pressure lines (HA, VR, VL, LL. 
LR, P, T) at rear axle height reduction valve 
(Y3616) 

High-pressure stretch hose installed in  oil 
circuit (ADS) 

Disconnect electric cable (Y3616xl) in right 
o f  engine compartment 

Unscrew bolts (arrows) from bracket 

Install in reverse order 

Before starting work on the hydraulic 
system, depressurize thesystem. Wear 
protective clothing and safety glasses. 

Installation: Fill pressure oil system at 
front and rear axles. 

Ed 

• 

ASOO.OO-2-0013-01 A 

AR32.31-P-0630A 

BA32.31-P-1001-06A 

11658900 1700 

BT32.32-P-0001-01A 

BA32.31-P-1002-06A 



&# # A4 AR32.31-P.0650A 4 

O ~ e v e l  control valve unit 

Box wrench 

Number 

8 ~ 3 2  31-P-1001-O~A 

BA32 3 1 . ~ .  1002-O~A 

Designation 

Pressure line level control on valve unit (reference MlOxl Nm 
value) 

Ml2Xl Nm 

Bolts for attaching valve unit to bracket (reference Nm 
value) 

Model 129 with 
electronic level control 
/ ADS I1 

14 

20 

10 



MODEL 129 with CODE (216~) adaptive damping system (ADS 11) with electronic level control 

- 

I I 
P32 31.0208.09 

2a Oil dipstick a Maximum mark b Minimum mark 

22.3.95 AR32.31 -P-0630A Draining and filling pressure oil system at front and rear axle 



@ 

1 

2 

3 

4 

Danger! 

5 

All models with code 216b, 216c. 217a. 450 

ADS suspension MIL(Ale27) 
illuminated. 

Engine n?ust be switched off. 

Only empty, fill preszure oil system on front 
and rear axle when "removing, installing 
valve unit". 
Otherwise only empty,fill the pressure oil 
system on the front or rear axle depending 
on the extent of the work. 

Lower engine cover removed 

Cover in  the area of the fuel pump 
assemblylrear axle removed. 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

The oil collected can be re-used. 

Emptying 

General notes for working on vehicles * ~ i t h  
level controllADS 

Press level adjustment switch (57711) into 
the "lock out" position 

Raise vehicle 

Front axle: 
Put oil drain hose (061) on bil drain screw 
(56a) on distributor fitting (56). 

Rear axle: 
Put oil drain hose (061) on oil drain screw 
(57a) on distributor fitting (57). 

Risk o f  injury t o  skin or eyes due to  
hydraulic fluid spraying out under high 
pressure. Risk of poisoning due t o  
consuming hydraulic fluid. 

Slowly open oil drain screw (56a or 575) 
and collect oil in a clean container. 

AH32.00-P-0002-01A 

ASOO.OO-2-0013-01A 



BA32.31-P-1002-01A 

BA32.31-P-1001-01A 

126589126300 

BF32.30-P-1001-01A 

ASOO.OO-2-0005-01A 

6 

7 

8 

El 

Danger! 

9 

Close oil drain screw (56a or 57a) again. 

Filling 

Lower vehicle or vehicle must be on its 
wheels 

Pour oil into the oil reservoir (2) 

The ignition must have been switched o f f  
fo+ at least 60 seconds 

Risk of accident due to vehicle starting o f f  
automatically when engine is running. Risk 
of injury due t o  being trapped and burns 
when intervening while starting the 
engine or when the engine is cunning 

Start engine and allow to run for approx. 2 
minutes at moderatespeed. 

k% 

(9 At front axle: Position wheels 
straightahead 

@ Only re-use clean oil 

Funnel 

motherwise fault display in ADS system 

Secure vehicle to  prevent i t  from starting 
o f f  automatically. 
Wear close-fitting, tight clothing 
Do not touch hot or rotating parts. 

The system bleeds itself automatically. 
@ Ensure that there is  sufficient oil in the 
oil reservoir. The pump must not suck in air 
under any circumstances. 



Switch off level adjustment switcii (57711) 
"lock out" position 

Switch off enaine 

Check, correct oil level in oil reservoir 

The ADS suspension MIL (Ale27) goes 
out. 
rn If the filling operation takes longer 
than 5 minutes, the control module 
switches off the valvesfor 5 minutes 
(overload protection). 

rn ~eve l  adjustment switch (57711) is irl the 
"normal level" position (indicator lamp in 
switch: OFF). 
Oil level between the "min" anu "max" 
marks. 

a test trip should be made on a level road 
t o  completely bleed the hydraulicsystem. 

Carry out road test 

I In the processcarry out the level I 
adjustment high level stage 1 and high 
level stage 2. Then check the oil level again I 

I at  the "normal level". I 



W Distributor f i t t ing 

Level control 

Number 

BA32 31.P-1001-OIA 

BA32.31-P-1002-OIA 

Designation 

Oil drain screw in rear axle distributor MlOXl  Nm 
fitt ing (reference value) 

Oil drain screw in front axle distributor M l O X l  Nm 
fitting (reference value) 

Number 

OF32 30-P 1001-OIA 

Model 129 with 
electronic level control 
I ADS I! 

14 

14 

Designation 

Fil l~ng Level control when the system liters 

quantities is refiller! 

Specifications for Service sheet 

Products, sheet 
sheet 

Model 129 with ADS 
and level controllASD 

approx. 4-4.5 

343.0 

- 



Funnel Box wrench 



e # 14 AR32 31-P-0620A 1 

AR32.31 -P-0620A Removing and installing rear axle spring actuator 1 2 2 . 3 4  - 
MODEL 129 with CODE (216c) Adaptive damping system (ADS 11) with electronic level control 



- 
@@ 
A Danger! 

1 

2 

3 

4 

5 

6 

7 

A Danger! 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

Installation: Fi l l  pressure oil system a t  
front and rear axle 

When removing the left spring actuator 

Ed Bolt (69b) 

O w h e n  removing the left spring actuator 

kz.l 

m ~ e m o v e  thespring actuator through 
the trunk 

@ Installation: 
Replace self-locking nuts and bolts 

Wear safety glassesand safety mast 

Removing, installing 

Risk of injury to skin or eyes due t o  
hydraulic fluid spraying out under high 
pressure. Risk of poisoning due t o  
consuming hydraulic fluid. 

Empty pressure oil system at rear axle 

Loosen left cross brace (69) on vehicle floor. 

Detach exhaust system from the mounts on  
the vehicle floor and secure wi th a hook t o  
prevent i t  from tipping over 

Disconnect pressure lines (51, P4) at spring 
actuator (4) 

Unscrew nuts (4f) on spring actuator (4) 

Remove spare wheel 

Install in reverse order 

Risk of injury from drilling gas-filled units 
or components (gas fill is not inflammable) 

ASOO.OO-2-0013-01A 

AR32.31-P-0630A 

BA61.10-P-1001-01A 

BA32.31-P-1001-05A 

11658900 1700 

BA32.3 1-P- 1002-OSA -- 

ASOO.OO-Z-0006-01A 



0532.30-P-0620-01A 8 

Rear axle level control spring actuator 

I 

~~32.31-P-1002-OSA I Nut for attaching spring actuator t o  bracket Nm 

Number 

~~32.31-P-1001-OSA 

Model 129 with 
electronic levei control 
1 ADS II 

Dispose o f  spring actuator 

Designation 

Pressure line o' level controllADS t o  spring actuator MlOXl Nm - 
(reference value) 

M16x1.5 Nm 

w ~ r a m e  floor 

Model 129 with code 216c 
Models 140,210 with code 217a. 480 
Model 202 with code 480 

Number 

BA~I.~O.P-IOO~-OIA 

Designation 

Self-locking bolt of rear cross brace t o  frame floor Nm 

Model 129 

120 



116 589 00 17 00 

Box wrench 



MODEL 429 with CODE (216~)  Adaptive damping system (ADS 11) with electronic kvel  control 

e # P4 AR32 31-P-0615A 1 

21.3.95 AR32.31-P-064 5A Removislg and installing rear axle spring actuator 



'ma 
Danger! 

1 

2 

3 

4 

5 

6 

Danger! 

7 

Removing, installing 

Risk of injury to skin or  eyes due t o  
hydraulic fluid sprayirg out under high 
pressure. Risk of poisoning due t o  
consuming hydraul~c fluid. 

Detach front wheels 

Remove cover in wheel house (arrows). 

Empty pressure oil system at front axle 

Disconnect pressure lines(S1, P4) at spring 
actuator (14) 

Unscrew nuts (14f) and remove spring 
actuator (14) from bracket (l4e). 

Install in reverse order. 

Risk o f  injury from drilling gas-filled units 
or components (gas f i l l  is not inflammable) 

Disposal o f  spring actuator 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

~ l n s t a l l a t i o n : ~ i l l  pressure ~ i l  systern at 
front and rear axles. 

Ed 

Ed 
la 

0 Installation 
Replace self-locking nuts. 

Wear safety glasses and safety mask. 

Model 129 with code 216c 
Models 140,210 wi th  code 217a, 480 
Model 202 with code 480 

ASOO.OO-2-0013-01A 

AP40.1 D-P-40502 

AR32.31-P-0630A 

BA32.31-P-1901-04A 

BA32.3 1-P-1002-04A 

116589001700 

ASOO.OO-2-0006-01 A 

0532.30-P-0620-0 1A 



Front axle level control spring actuator 

116 58900 1700 

Box wrench 

Model 129 with 
electronic level control 
I ADS Ill 

Number 

14 

30 

20 

~ ~ 3 2  3 1 - ~ - 1 0 0 1 - 0 4 ~  

6 ~ 3 2  31-P . IOO~-O~A 

- 
Designation 

- - 

Pressure line of level control1ADS on spring actuator M l O X l  Nm 
(reference value) M16x1.5 Nm 

Nut for attaching spring actuator to bracket Nm 



MODEL 1 29 with CODE (216~) Adaptive damping system (ADS 11) with electronic level control 

- # C5 AR32.31-P-06lOA 1 

21.3.95 AR32.31 -P-0610A Removing and installing rear axle spring strut 



30.9.97 Control module and rear axle switch (roll bar) 
discontinued 

Work step 7 

@@ 
1 

2 

3 

4 

b, Danger! 

5 

6 

BT91.59-P-0001-01A 

Removing, installing 

Detach upper spring strut fixing. 

Remove washer (5b) and rubber mound 

(5~).  

Raise vehicle. 

Remove rear wheels. 

Risk of injury t o  skin or eyesdue to  
hydraulic f luid spraying out under high 
pressure. Risk o f  poisoning due t o  
consuming hydraulic fluid. 

Empty pressure oil system at rear axle 

Disconnect pressure line (P4) from spring 
strut. 

@ The vehicle must be on its wheelsfor 
removing the upper spring strut fixing. 
@ Steady spring strut (5) in wheel house. 

@ Nut (5p) 

!El ~ u t  (5a) 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

Installation: Fill pressure oil system at 
front and rear axles. 

BA32.31-P-1001-03A 

BA32.3 1-P-1002-03A 

AP40.10-P-40502 

ASOO.OO-Z-0013-01A 

AR32.31-P-0630A 

BA32.31-P-1004-03A 



AR32.31-P-0610-01A 

RA9 1-860 

BT91.59-P-0001-01A 

BA32.31-P-1003-03A 

@ Installation: Replace copper sealing 
rings on banjo bol t  (5v) 

Before tightening pressure line on spring 
strut 4 

Check and set distance between rear axle 
spring strut and wheel house 

Installation: Extend spring strut so that 
spring strut mount contacts dome. 
Replace self-locking nut (5n). 

Slight oi l mist is permissible. 
If the joint eye is moistened with oil 1 
Replace spring strut 

7 

w BT 

8 

9 

&I 
10 

11 

Reri~ove lef t  and right rear axle switch (roll 
bar) (58312 or  58313). 

Discontinuation of control module and 
rear axle s t~ i t ch  (roll bar) 

Detach spring link cover (72~). 

Detach and remove spring strut (5) at 
spring link (72). 

Checking 

Check rubber mounts (5c. 5d), plate (5e), 
spring strut mount and rubber boot for 
damage and cracks. 
Check ball joint for wear 

Check spring strut for leaks 



Test values for rear axle spring strut 

12 

13 

14 

Danger! 

18 

Install in reverse order 

Check distance between spring strut and 
wheel house in  the ready-to-drive 
condition 

Check function o f  roll bar system. 

Risk of injury from drilling gas-filled units 
or components (gas fill is not inflammable) 

Dispose of shock-absorber strut 

If necessary, loosen upper spring strut 
fixing and align spring strut. 

Wear safety glasses and safety mask 

Number 

a ~ 3 2  3 1 - P - 1 o o i . 0 1 ~  

BE32 31-P-1002.01A 

- 

AR32.31-P-0610-01A 

RA91-860 

ASOO.OO-2-0006-01 A 

0S32.25-P-0120-01A 

Designation 

Distance between at rebound left mm 
pressure hose bracket 

right mm 
on spring strut tube and 
wheel house refer to  

figure 

Distance between ready-to-drive left mm 
pressure hose bracket (vehicle on i t s  - 
on spring strut tube and wheels) 

right mm 
wheel house 

refer t o  
figure 

Model 129 with 
electronic level 
controllADS I1  

11-14 

11-14 

~ ~ 3 2 . 3 1 - 0 6 1 0 - O I A  

16-19 

16-19 

~ ~ 3 2 . 3 1 - 0 6 1 0 - O I A  



Rear axle spring strut level control 

I (reference value) 

Nut of spring strut, level Nm 
control on frame floor 

Model 129 with 
electronic level 
controllAQS II 

r 

Number 

15-18 

Designation 

B A ~ Z  ~I-P-IOOZ.O~A 

L l - P - 1 0 0 4 . 0 3 A  I fianjo bolt of pressure Nm 125 

Lock nut of spring strut, Nm 
level control on frame 
floor (reference value) 

~ ~ 3 2  31-8-1003-03A 

I I line, level control on 
spring strut 

Self-locking nut of Nm 
spring strut, level 
cor~trol on spring link 



MODEL 129 with CODE (21661 adaptive damping system (ADS 11) with electronic level control 

4p # H5 AR32.31-P-0605A 1 

3 3.3.95 AU32.31 -P-0605A Removing and installing front axle spring strut 



AP40.10-P-40502 

202 589 13 63 00 

202 589 01 31 00 

ASOO.OO-Z-0001-01A 

AR32.20-P-0200-91A 

ASOO.OO-Z-0013-01A 

AR32.31-P-0630A 

AH32.00-P-0002-01A 

rn 

rn 
Only use approved clamping devicesand i f  
appropriate also screen of f  the danger 
area. 
Check special tools for damage and 
function. (visual inspection). 
Wear safety gloves. 

@ Do not use a impact wrench 
Clamp spring until the wishbone is 

relieved o f  load 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

Installation: Fi l l  pressure oil system at 
front and rear axles. 

All models w i t h  code 216b, 216c, 217a, 480 

@@ 

@ Installation 

1 

2 

- 
A Danger! 

3 

A Danger! 

4 

@ 

Removing, installing 

Replace self-locking bolts and nuts. 

Remove front wheels 

Install clamping plates(01 b, Olc) and 
clamping device (Ola). 

Risk of injury from being trapped or 
crushed when working on preloaded 
springs or spring bodies 

Clamp front spring 

4 f  >Risk o f  in ju ryc f  > to  skin or eyesdue 
to  hydraulic f lu id spraying out under high 
pressure. < f  >Risk of poisoning<f > due 
to  consuming hydraulic fluid. 

Empty pressure oil system at front axle 

General notes for  working on vehicles with 
level controllAD5 



124589000900 

BA32.31-P-1001-O2A 

BA32.31-P-1001-09A 

BA32.31-P-1002-02A 

BA32.31-P-1003-O2A 

Installation: Ensure correct routing of 
pressure l ine (B4). -- 
W 

8 ~ u t ( 1 l a )  

bl Installation: Ensure correct routing of 
leak oil l ine (LLILR). 

@ Installation: Replace bolts (1 l i) and 
self-locking nut  (1 lu). 

8 Fit upper bolt (1 1 k) and tighten slightly 
until the surface of the steering knuckle 
abuts the spring strut on the inside. 
Tighten bolts (1 l i )  and then tighten upper 
bolt (1 1 k). 

@ Do no t  tension brake hose and electric 
cables 

5 

6 

7 

8 

9 

10 

11 

12 

Remove bracket (1 In) of pressure line (P4) 
at spring strutlpiston rod. 

Unscrew nuts (1 l j )  and remove bracket 
(1 14. 

Pull pressure l ine (P4) off spring 
strutlpiston rod. 

Detach nut (1 l a )  with washer and rebound 
stop (Ilb) of upper spring strut fixing. 

Disconnect leak oil line (LLILR) from the 
steel line connection 

Unclip bracket far lines from spring strut 
(arrows). 

Unscrew spring strut (1 1) from steering 
knuckle (33) and remove. 

Secure steering knuckle (33) with a suitable 
hook (arrow) lo prev~rlt it from tilting 
away. 



~ ~ 3 2 . 3  1 -P- 1004-OZA 

AR40.20-P-0200A 

ASOO.OO-2-0006-01A 

0'532.25-P-0120-01A 

According to thescope of repairs 
determined, 2.9. fo i  accident repair. 
@ Installation: Replace nut (1 Id). 

8 

- 
Installation: Attach cupseal (1 lfl to 

rubber mount  (1 lc). 

Slight o i l  mist is permissible. If the 
spring strut tube ismoistened with oil 1 
Replace spring strut. 

Wear safety glasses and safety mask. 

13 

• 
14 

15 

16 

17 

/!h Danger ! 

If necessary, remove rubber mount (1 lc). 

Checking 

Check bump stop (1 lh), retaining strap 
(1 le), cup seal (1 l f )  for damage and cracks. 

Check spring strut for leaks. 

Install in reverse order 

Carry out chassis alignment check. 

Risk of injury from drilling gas-filled units 
or components (gas fill is not inflammable) 

Dispose o f  shock-absorber strut 



8 Front axle spring strut level control 

Model 129 wi th  
electronic level 
controllADZ I! 

80 

110 

200 

20 

Number 

~ ~ 3 2 . 3 1 - P - 1 0 0 1 . 0 2 ~  

~ ~ 3 2 . 3 1 . ~ -  1002-O~A 

8 ~ 3 2 . 3 1 . ~ -  1003.02~ 

8~32.31-P-1004.02A 

Ed Front axle spring strut pressure ail lines 

Designation 

Self-locking nuts for attaching spring strut t o  front end Nm 

Self-locking boltsfor attaching spring strut t o  steering Nm 
knuckle 

Self-locking nuts of clamping connection of spring Nm 
strutlsteering kr:~ckle 

Self-locking nuts for attaching spring strut rubber Nm 
mount t o  frorit end 

- -- 

~ ~ 3 2 . 3 1 - P - 1 0 0 1 . 0 9 ~  

Model 129 wi th  
electronic level 
controllADS II 

Number Designation 

Leak oil l ine (LLILR) t o  the steel line connection M l O x l  Nm 14 



[pfijJ[a) 
202 589 13 63 00 124 589 00 09 00 

Clamping unit Clamping plates Socket wrench 



1 ~ ~ 3 2 . 3 1  -p-Oll OA Checking level control pressure oil pump 27.3.95 

MODEL 129 with CODE (21 6c) Adaptive damping system (ADS fl) with electronic bvel control 



ASOO.OO-2-0013-018 

AR32.3 1-P-0630A 

AR32.31-P-0510-01A 

126 589 12 63 00 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

a 
dl Danger due to  oil spraying out! 

@ For testing, increase the quantity of oil 
to  approx. 0.5 liters above the "max." 
marking (a) on the oil dipstick (2a). 

a Funnel 

Oil in accordance with Specificationsfor 
Service Products, sheet 343 

To measure the delivery rate of the 
pressure oi l  pump. 
@ Pay attention t o  secure hose routing. a when the pressure relief valve in the 
valve un i t  opens, the oil pressure in the 
return {flow) line increases toapprox. 
2 bar. 

Refer t o  DM Chassis. Volume 1, Index0 

@ 
Danger! 

1 

2 

3 

4 

5 

Removal 

Risk o f  injury to skin or eyes due to 
hydraulic f luid spraying out under high 
pressure. Risk of poisoning due Po 
consuming hydraulic fluid. 

Empty pressure oil system at rear axle 

'~'esting 

Connect tester to  rear axle conrlecting 
piece (57) 

Pour oil in to  oil reservoir (2) 

Disconnect return {flow) line (T )  at oil 
reservoir (2), connect oil drain hose (061) to  
the return (flow) line (T) and guide into oil 
reservoir (2) 

Connect Hand-Held Tester (089) with test 
cable (094) todata link connector ( X I  114) 



ASOO.OO-Z-0005-01A 

BE32.31-P-1001-O2A 

BE32.30-P-1002-O2A 

AR46.30-P-0500A 

AR32.31-P-0650A 

BE32.30-P-1002-O2A 

Secure vehicle to  prevent it f rom starting 
of f  automatically. 
Wear close-fitting, tight clothing 
Do not touch hut or rotating parts. 

@) Only carry out the test briefly due to  
the high pressures. a The delivery pressure of the  pressure oil 
pump is limited by the bypass valve in the 
valve unit. 

Opening pressure of bypass valve 

if the opening pressure of the pressure 
relief valve is  clearly not achieved ? 1 

and output at idle speed 

Replace pressure oil pumpltandem pump 

Insufficient pressure at optimum delivery 
rat6 ? j 

Replace valve unit 

@$ Ensure that there is sufficient oi l in the 
oil reservoir. The pump must not draw in 
air under any circumstances. 
When the delivery rate is not achieved ? 1 

Danger! r 
7 

8 

9 

Risk of accident due t o  vehicle starting off 
automatically whc-I$ engine is running. aisk 
of injury due to being trapped and burns 
when intervening while starting the 
engine or when the engine is running. 

Start engine and allow t o  idle. 

Hand-Held Tester (089) in "l i f t" position 

Checking output of pressure oi l  pump 

Checking delivery rate of pressure oil 

Pump 
Connect oil drain hose (061) t o  the  return 
(flow) line (T) in a measuring vessel 



10 

11 

Danger! 

I 
12 

13 

14 

Replace pressure oil pumpitandem pump 

When thedelivery rate is exceeded ? 1. 

and output is not achieved at idle 
speed ? 4 

Replace valve unit 

Refer to DM Chassis. Volume 1, Index0 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

m ~ h e  front axle is also filled a t  the same 
time 

Switch off engine 

Installation 

Disconnect Hand-Held Tester w i th  test 
cable 

Risk of injury to skin or eyes due t o  
hydraulic fluid spraying out under high 
pressure. Risk of poisoning due t o  
consuming hydraulic fluid. 

Disconnect tester on distributor fitting (57) 

Connect return (flow) line (T) t o  oi l  
reservoir (2) 

Fill pressure oil system at front and rear 
axle 

AR46.30-P-0500A 

BE32.30-P-1002-O2A 

AR32.31 .P-0650A 

ASOO.OO-2-0013-01A 

AR32.31-P-0510-01A 

BA32.31-P-1001-01A 

AR32.31-P-0630A 



Test values for pressure oil pump 

Test values for  valve unit 

Number 

~ ~ 3 2 . 3 0 - P - 1 0 0 2 - O Z A  

Designation 

Output at idle speed Literslmin 

Number 

BE32 31-P-1001-OZA 

Model 129 wi th  
electronic level 
controllADS II 

> 0.2 

Distributor f i t t ing 

Designation 

Opening pressure of bypass valve bar 

- - 

~ ~ 3 2  ~ I - P - ~ O O ~ - O I A  

Model 129 wi th  
electronic level 
controllADS I 

180-190 

Model 129 w i th  
electronic level 
controllADS II 

Number Designation 

Oil drain plug on rear axle distributor MlOxl Nm 
fitting (reference value) 

14 



I I 

126 589 14 21 00 126589 126300 

Tester Funnel 

Workshop equipmentlMB testers (refer to workshop equipment manual) 

WE58 40-2-1001-06~ 

WE58 40-2-1002.06~ 

Hand-Held Tester (HHT), order number 651 1 0001 99 

Test cable (Multiplexer) 



hi GF12 31.P IOOOA I Function of ADS II with electronic level control 

MODEL 129 as of 1.9.95 with CCDE (216~)  Adaptive damping system (ADS 11) with electronic level control 



Task and benefits of ADS i l  wi th  electronic 
level control 

Driver information on ADS II wlth 
electronic level control 

Function survey of ADS II w i th  electronic 
level control 

Location of hydraulic components of ADS 11 
with electronic level control 

Location of electrical/electronic 
components of ADS tI with electronic level 
control 

Notes on towing, test and repair work 

Fur~ction of ADS II 

Function of level control 

Function of level adjustment 

~ ~ 3 2 3 1 . ~ . 1 ~ 0 . 0 2 ~  G6 

~ ~ 3 2  3 1 - P . ~ O O ~ - O ~ A  H6 

GF32 ~ I . P . ~ W O - O ~ A  0 6  

G F ~ Z  ~I .P. IW&O~A L6 

~ ~ 3 2  3 1 - ~ . 1 ~ 0 . 0 7 ~  M6 

~ ~ 3 2  11-P.IW&OSA M6 

G F ~ Z  3 1 . p - Z W O ~  A7 

GF32 31 P . ~ W O A  D7 

GF32 3 1 . ~ - 3 5 0 0 ~  E7 



The task of electronic level control is to control the vehicle level Advantages 

- 

and keep i t  constant at the front and rear axle corresponding to o Increased driving safety and driving comfort due to: 
the  driving and load condition in each case. - Adaptation of damping to the road quality and driving 
It is a partially supporting suspension system with a combination style. 
o f  spring actuators, spring struts and steel springson the front - Lower center of gravity. 

G6 G F ~ Z  31 P tOWO2A 

and rear axle. 
I t  also contains a level adjustor which automatically ensures 
speed-dependent as well as manual raisingllowering o f  the 
vehicle level. 

Task and benefits of ADS II wi th electronic 
level control 

- Lower air resistance. 
- Less l i f t  at the f ront axle. 

Individual adaptation due to: 
- Raising the vehicle level in two stages for poor road 

The "Adaptive Damping System" (ADS) adapts thedarnping conditions or garage entrances. 
forces to the road quality and thedriving style. The road quality is - Facility for adjusting two damping characteristics for a 
determined by  vertical acceleration sensors on the body. The hardlsoft ride. 
driving style (horizontal acceleration) is calculated from the 
vehicle speed and the steering angle. o Driver infqrmation by meansof: 

- Display of the higher vehicle level stagesand the sport 
damping stage via warning lamps in theswitches. 



H6 G F ~ Z  ~I.P.IDOO.O~A Driver information on ADS II with 
electronic level control 

The adaptive damping system (ADS) 
malfunction indicator lamp (Ale27) for ADS 
II and the suspension is located it1 the 
instrument cluster, 

Switching on the ignition and starting the 
engine 
When the ignit ion IS switched on 
(ignitionistarter switch in  position "2"), the 
malfunction indicator lamp in the 
instrument cluster lights up (bulbcheck) 
and  goes out  when the engine is  running. 
The indicator lamps in the level control and 
cornfortlsport switches also light up and 
display the setting previously selected when 
t h e  engine is running. 

A le27 Adaptive damping system (ADS) 
malfunction indicator 

54§/1 Adaptive damping system (ADS) 
comfort/sport switch 

57711 Level adjustment switch 
S77/lsl Level adjustment lock-out switch 
S77/lsZ Level adjustment switch P32 31.0235.06 

(high/normal) 



Malfunction indicator lamp evaluation 
The adaptive damping system (ADS) malfunction indicator lamp 
(AlE27) lights u p  when the engine is  running i f  there are electrical 
faults in the ADSlsuspension system. 
The fault is stored in the adaptive damping system (ADS) control 
module and can be read out with the Hand-Held Tester (refer to  
Diagnosis Manual). 
The lamp also lights up if the vehicle level at  the front axle is more 
than 45 m m  below the normal level. The light goes out again if 
the  level is raised again t o  35 mm below the normal level. 

Emergency running 
A falilt causes the ADS t o  be switched off, the damping is switched 
t o  the hardest stage. At the same time, depending on the type of 
fault, either the  level control i s  brought to  the normal vehicle 
level or kept a t  the adjusted level. Manual and automatic level 
adjustment is no  longer possible. 

Adaptive damping system (ADS)cornfortlsport switch (54511) 
A selection can be made between two damping characteristics 
using the adaptive damping system (ADS) comfort/sport switch. 
The red indicator lamp (LED) lights up in the switch (54511) in the 
comfortlsport switch position. 

Level adjustment switch (S7711)(ST7/1) 
Zswitches are contained in this switch unit: 

Level adjustment switch (highlnarmal) (57711~2) 
The vehicle level can be raised in two stages by 35 mm or 60 mm 
(a@ 15 mm or 30 mm) using the switch. The high level switch 
position isdisplayed by the red indicator lamps (LEDs) in the 
switch ( ~ 2 ) .  
A 
If one or both indicator lamps in the swi'tch flash, the required 
vehicle level is still not  reached. 

Level adjustment lock-out switch (57711~1) 
Before raising the vehicle (wheel changing, hoist), the lock-out 
switch (sl) must be operated when the engine is running. The 
vehicle level which has just been adj,~sted is retained. This is 
signalled by a red switch illumination and the adaptive damping 
system (ADS) malfunction indicator lamp (Ale27) which is 
switched on. The engine can be switched off again after the 
switch (sl) is operated. 



Display o f  LEDs in  level adjustment srwitch (highlnormal) (5771152) when button is operated 

Display i f  level is 
reached 

1 LED steady light 

2 LEDssteady light 

2 LEDssteady l ight 

1 LED steady light 
- 
- .- 

l)GJ@15mm 
2 ) a @ 3 0 m r n  

Display if level still 
not  reached 

1 LED flashes 

2 LED5 flash 

2 LEDsflash 

1 LED steady light 
- 
- 

Half of button 

Upper 

Upper 

Upper 
Lower 

Lower 

Lower 

Required Operation 
Actual vehicle level { p r w )  

is vehicle level 

Normal 

Raised 35 rnm 

Raised 60 mm 

Raised 60 mm'- 

Raised 35 mm 

Raised 60 mm2) 

Raised 60 mm2) 

Raised 35 rnml) 

Normal 

Normal 

Twice 

Once 

Once 

Twice 

Once 



Level control valve unit 
Left front axle damper valve 
Right front axle damper valve 
Left rear axle damper valve 
Righ i rear axle damper valve 
Pressure oilpump 
Oil reservoir 
Rear spring actuator 
Rear spring strut 
Fronr spring strut 
Front spring actuator 

i.6 GF32 31-P.IOW.OBA Location of ADS I I  hydraulic cotnponents 
with electronic level control 

# 



e If the  battery has been disconnected or the power supply t o  e Before work involving raising the vehicle (also when towing 
the steering angle sensor (N49) has been interrupted, the away), the level adjustment lock-outswitch is t o  be operated 
adaptive dampinp systerr, (ADS) corrtrol module switches to  when the engine is running. The engine can then be 
fault. This means the adaptive damping system (ADS) switched o f f  again. 

d i b  # E6 GF32.31-P-1000A 8 
-- 

rnaliunction indicator lamp (Ale27) does not go  out after 
the engine has started. The steermg angle sensor (N49) is t o  e All electrical and hydraulic test work isdescribed in the 
be initialized after thevoltage supply has been restored. The Diagnosis Manual, Chassis. Volume 1 and must be carried o u t  
steering wheel must be turned from stop t o  stop -rith the using the Hand-Held Tester. 

M6 GFIZ 31 .~ -~OW-OSA 

ignit ion switched on. 

Notes on towing, test and repair work 

Before work involving detaching a pressure l ine for  the 
hydraulicsystem or the suspension components, the system 
is t o  be depressurized (refer to Repair Instructions). 

o At the express wish of the customer, the adaptive damping 
system (ADS) control module can b~ reprogrammed (refer t o  
HHT menu "programming"), so that the higher vehicle level 
stage 1 can also always be adjusted after dropping bkiow a 
speed of 58 kmlh, apart from when thedriver erases this 
himself. In this case the control module is  to  be identified by 

is On vehicles with ESP, the steering angle sensor Is initialized a red dot. 
automatically if the vehicle has once exceeded a speed of 20 
km lh  once. 



Adaptive damping system (ADS) 
malfcrnciiun indicator 

-- - - 

Front axle levelsensor 
Rear axle level sensor 
Left front body acceleration sensor 
Right front body acceleration 
sensor 
Right rear body acceleration sensor 
Steering anple sensor 
Adaptive damping system (ADS) 
control module 
Stop lam,r~ switch (4-pin) 
Corn fort/sport s~*,itch 
Level adjustment switch 
Level control valve unit 
Left front axle damper valve 
Right front axle damper valve 
Left rear axle damper valve 
Right rear axle damper valve 

NEi GF32 31 P tow O7A Location of electriclelectronic components 
(of  Ai;; I: ~ 4 t h  electron~c level control -' 

--d' 



- 
Voltage, terminal 87 special equipment (N1611) + Left front axle damper valve (Y51) 

I 
with solenoid valves (y l  and y2) 

Alternator, terminal 61 + 
Voltage, terminal 30 (Fl f23) Right frontaxledamper valve (Y52) 

with solenoid valves (y l  and y2) 
Steering angle sensor (N49) --3 

Front left speed sensor (L611) ---b Left rear axle damper valve (Y54) I with solenoid valves (yl and y2) 
[whes l  speed s t a t u s -  1 

- # E6 G F ~  ~ I - P - ~ O O O A  10 

Right rear axledamper valve (Y54) 
Adaptive damping with solenoid valves (y l  and y2) 

system (ADS) control _ Ada tive damping system (ADS) 
malLnction indicator lamp (Ale27) 

06  GF3I  3l.P.IOW.04A Function survey of ADS I1 w i th  electronic 
level control I __I 

1 



The corresponding functions of the hydraulic control circuit are 
controlled with the electricallelectronic components. 

The adaptive damping system (ADS) control module receives input 
signals from the following components: 

Wheel speed signal from ETS, ASR or ESP control module 
Speed signal status from ETS, ASii or ESP control module 
Steering angle sensor 
3 body acceleration sensors 
2 level sensors 
Stop lamp switch 
Level adjustment 
Cornfortlsport switch 

The input signals are conditioned in the adaptive damping system 
(ADS) control module into output signalsfor the following 
components: 

o 4 raisingllowering soler~oid valves 
4 ADS damper valves 

r Adaptive damping system (ADS) malfunction indicator lamp 
e Indicator lamps in the switches:ADS comfortlsport, 

level adjustment raisingllowering, 
level control lock-out. 

The adaptive damping system (ADS) control module decides 
which of the 3 control functions must be controlled on the basis of 
the input signals: 

r Level control 
r Level adjustment 
r ADS 



MODEL 129 as of  1.9.95, 
140 as of  1.6.94, 
210 
with CODE (216c) Adaptive damping system (ADS I/)  with electronic levelcontrol 
with CODE (21 7a) level control on rear axle with ADS 

23.5.95 A7 GF32 II-P.IWOA Funktion ADS II 



Shown on rear axle as an example damping force stages via the adaptive damping system (ADS) 
The damping force adjustm. is controlled in damper valves (Y53, control module, depending on the actuation. The extremely short 
Y54). Adamper valve is installed betw, the spring strut (5) and its adjustm. time (in the millisecond range) causes an opt. damping 
spring actuator (4) at each wheel. Each damper valve has two force stage to be available almost instantly in  the event of sudden 

electromagnetic valves (y l ,  y2) which enable four different changes in  the vehicle state, such as a swerving manoeuvre. 



Adaptive damping system (ADS) control 
module 

Model 129 ~ ~ 3 2  3l.P.4000A H7 



D7 GF323l.P.3WDA I Function sf level control 123.5.95 

MODEL 129 as of 1.9.95 with CODE (21 6c) Adaptive damping system (ADS bl) with electronic kvel control 

The level control at the f ront  and rear axle is a partially supporting 
suspension system. I t  keeps the vehicle level constantwhen the 
engine is  running irrespective o f  tha load. At the same time the 
hydraulic oil from the pressure oil pump isdelivered to the 
suspension components via the valve unit until thevehicle level 
has been adjusted As a result the steel springs have only a 
partially supporting function. The vehicle level at the front and 
rear axle is recorded by a redundant level sensor -teach point and 
is transmitted to the adaptive damping system (ADS) control 
module. The level control at  the front and rear axle is achieved by 
four level valves in the valve unit. 

When the vehicle is loaded, the lowering o f  the vehicle level is 
recognized by the control module via the level sensor. By 
actuating the solenoid valves, pressure oi l  is delivered into the 
spring actuator and spring struts of the axle concerned until the 
vehicle level has reached its specified value. 
The same process takes place in the opposite sense when 
unloading the vehicle. 
After-running funct io~ 
The control modulestill takes in level changes for 1 min. after 
"ignition OFF" in o:der to be able to  re-adjust (lower) the vehicle 
level in the event of any unloading. 

r Adaptive damping system (ADS) control 
module 

Pressure supply GF46 IOP-ZWOA L9 



MODEL 129 as of 1.9.95 with CODE (216~) Adaptive damping system (ADS /I) with electronic level control 

mm 

kmlh 

4 4  # E7 GF32.31-P-3500A 1 - 

I I 

A Vehicle level normal = 0 mm C Vehicle level increased, stage 1 = + 35 mm 1 0  @ 15mrn) 

B Vehicle level lowered = -15 mm B , Vehicle level increased, stage 2 = 9 6 0  mm (0 @ 30rnrn) 

23.5.95 E7 Gf32 3 1 . ~ - 3 5 0 0 ~  Function of level adjustment 



Thevehicle is lowered or raised depending on thevehicle speed 
and the setting of the level adjustment switch (highlnorrnal) 
(57711~2). There are 4 alternative veh~cle leve! stages: 

@ The switch position operated by the driver also remains 
stored after "ignition OFF" until i t  ischanged manually or 
erased once a particular speed is exceeded. 
Values altered a@: C= + 15 mm, D= i 3 0 m m  

Level adjustment switch (57711~2) not operated 
o Engine running. 
e Vehicle is at the normal level A (0 mm). 
e At V > 118 kmlh, vehicle level is lowered to 

B (-1 5 mm). 
At V < 110 kmlh, reset t o  normal level W (0 mm). 

Level adjustment switch (57711~2) operated in  stage 1. 
r Engine running. 
e Vehicle is at the normal level A (0 mm). 
m Shortly after the switch has been operated once, the nigher 

vehicle level stage 1 C (+35 mm) is adjusted. 
e At V > 62 kmlh, lowered t o  normal level A (0 mm). 

At V > 118 kmlh, vehicle level lowered to B 
B (-15 mm). The switch position "higher vehicle level stage 
1" is erased.. 

e At L < 110 kmlh, reset t o  normal level A (0 mm). 

Only if a speed of 118 kmlh has not been exceeded: 
e At V < 58 kmlh, an increase to  the higher vehicle level stage 

1 C (+35 mm) takes place. 

Level adjustment switch (S7711s2)operated in s-je 2. 
Engine running. 

8 The vehicle is at normal level A (0 mrn). 
0 Shortly after the switch has been operated twice, the higher 

vehicle level stage 1 C (+35 mm) is adjusted. 
e Shortly after this the higher vehicle level stage 2 D (t 60 mm) 

is adjusted. 
e At V > 25 kmlh, lowered to  higher vehicle level stage 1 C 

( f 3 5  mm). 
At V > 62 kmlh, lowered t o  normal level A (-15 mm). Switch 
position " "higher vehicle level stage 2" is erased. 

e At V > 118 kmlh, lowering of the vehicle level t o  B (-15 mm). 
Switch position "higher vehicle level stage 1" is erased. 

o At V < 110 kmlh, reset t o  normal level A (0 mm). 
Only if a speed of 118 km/h was not exceeded: 
e At V < 58 kmlh, an increase to the  higher vehicle level stage 

lC (  + 35 mm) occurs again. 
Only if a speed of 118 kmlh was not exceeded: 
e When vehicle isstationary (V = < 5 krnlh) an increase to the 

higher vehicle level stage D (+ 60 mm) occurs again. 



Special functions of level adjustment 
For customers with sharp bends to negotiate intogarage In this case the control module is to  be identified wi th a reddot. 
entrances or those who make frequent trips on poor road The higher vehicle level stage 2 is not affected by this 
surfaces, the adaptive damping system (ADS) control module can programming. It is erased in each case when a speed of 62 kmlh is 
be reprogrammed as expressly required (refer to HHT menu exceeded. 
"programming"). 
The higher vehicle level stage 1 (+ 35 mm) is then alwaysadjusted 
when theswitch is operated after dropping below a speed of 58 
kmlh, apartfrom when the driver erases i t  himself. 

Adaptive damping system (ADS) control 
module 

Pressure supply 

GF32 31.P.4WOA 

- 
GF46 ZO.P.ZWOA 



- -- 

MODEL 129 as of 1.9.95 with CODE (216c)Adaptive damping system (ADS 11) with electronic ievelcontrol 

F23/ $Control module box 
NSl Adaptive damping system (ADS) control module 

23.5.95 H7 GF32 3 1 . ~ 4 ~ 0 ~  Adaptive damping system (ADS) control module 

~ ~ 3 2  3 1 . ~ - 4 ~ 0 . 0 1 ~  K7 

6142 45.~-~MIOA F9 

GFX 3' P - 4 1 0 0 ~  0 7  

GF32 3l-P4400A GB 

Task 

Functior~ of adaptive damping system 
(ADS) control module 

Location 

Steering angle sensor 

Body acceleration sensor 

Level sensor 

Perform all control functions of ADS and 
electronic level control. 

in the control module box (F2311). 



Level control valve unit 

Damper valve 

GF32 31 P.4500A H8 

GF32 31-P-4300A 88 

~ o I T I ~ o ~ ~ / s ~ o ~ ~  switch 

Level adjustment switch 

GF3P 31.P.4200A 

G f 3 2  31-P-IWOA - 



K7 GF3Z 3 1 - P - ~ W . O I A  Function of adaptive damping system 
( A X )  control module 



The adaptive damping system (ADS) control module is broken 
down into the following functions: 
o Signal conditioning 
0 Function logic sc!ction 
o Safety circuit 

Signal conditioning 
The following input signals are processed by the function logic 
section for calculation or information purposes: 

o Calculation o f  vertical body accelerations 
-Body acceleration sensors signal 

Calculation o f  vehicle speed 
-Wheel speed signal 
-Speed status signal 

e Calculation o f  longitudinal and lateral acceleration 
-Wheel speed signal 
-Steering angle sensor signal 

a Calculation of vehicle level 
-Level sensorssignal 

Information signals (operation) 
-Stop lamp switch signal 
- Comfortlsport switch signal 
- Level control switch signal 



Function lcgic section 
Theconditioned input signals are processed in the logic section 
and converted into output signals. 

a Body acceleration sensors signal (B24/3,824/4.B2416): 
The following are determined by the ETS, ASR or ESP control 
module by means of the wheel speed signal: 

a Wheel speed signal: 
The vertical acceleration o f  the vehicle is calculated from the 
signslsfrom the body acceleration sensors. 
- Vehicle speed 
- Longitudinal acceleration 

c Speed status signal: 
This signal comes from the ETS, ASR or ESP control module and is 
used as a plausibility check of the wheel speed signal. A distinction 
is made between a vehicle which is driving and one which is 
stationary. A defective wheel speed signal i s  also recognized. 

a Steering angle sensor (N49) signal: 
The lateral acceleration o f  the vehicle is calculated via the steering 
angle sensor signal and the wheel speed signal. 

a Level sensors signal (82212.82213): 
The level sensors of the front and rear axle each provide two 
signals which determine the distance between the center of the 
wheel and the body (mean value f rom the right and left wheel). 

Stop lampswitch (5911) signal: 
When the brake is operated a signal is recognized by the ADS 
logicsection and the damping set t o  "sport" on all wheels. A:a 
result the pitch motion of the vehicle can be reducedduring 
braking. 

Comfortlsport switch (54511) signal: 
The signal from the comfortlsport switch provides information on 
the selection between a comfort-orientated and a sport map. The 
driver's requirement remainsstored unti l  i t  is revised again by the 
driver (even with ignition OFF). 
o Level adjustment switch (57711) signal: 
The control module recognizes the driver's requirement for 
vehicle level by means of the signal f rom the level adjustment 
switch: 
- Normal level 
- Higher level stage 1 
- Higher level stage 2 
- Lock-out position 



e ADSII 
The control module determines the ol?timum damping stage in 
each case from the vertical body accelerations determined and the 
longitudinal and lateral acceleration of the vehicle and the vehicle 
speed. 
The 4 different damping force stages can be adjusted at each 
wheel by actuating the damper valves which are assigned to  the 
wheels. 

e Level control and adjustment 
The control module adjusts the correct vehicle level from the 
driver's required setting on  the level adjustment switch and from 
the vehicle speed via the respective level valvesdepending on the 
load. 

Safety circuit 
The adaptive damping system (ADS) control module monitors all 
the important components of the system after switching on and 
during operation. The task of the safety circuit is t o  recognize 
defective signdlsfrom sensors, faults in  the control module and in 
the electrical wiring system. If a fault if recognized the system is 
then switched off and this isdisplayed t o  thedriver by the 
adaptive damping system !ADS) malfunction indicator lamp 
(Ale27) lighting up. The damper valves are no longer actuated 
and are in the sport damping stage (safe driving stage). A fault 
code is also stored in the control module. 
Depending on the fault, the level control is only partially switched 
off. 
The safety circuit also cor~stantly monitors battery voltage. If the 
voltage of 10.5 V is not ach~eved or 17.5 V isexceeded, thesystem 
is also switched off until the voltage is within the specified range 
again. 



107 GF32 31.P4lOOA I B Q ~ V  acceleration sensor 123.5.95 

MODEL 129 with CODE (276~) adaptive damping system (ADS 11) with electronic level control 

824/3 Left f ront  body acceleration sensor 824/4 Right front body acceleration sensor B24/6 Righ: rear body acceleration sensor 

Task 

- 
Design and function 

Three accekration sensors are used t o  
measure the vertical acceleration of the 
vehicle body. 

The body acceleration sensors consist o f  an 
electronic vibrating module (the principle 
of operation is a springlmass system). They 
record the vertical body acceleration and 
transmit signals to the adaptive damping 
system (ADS) c~ntrol  module. 



Location Screwed onto the body at the front left 
and right wheel house and on the rear 
right spring dome. 



MODEL 129 as sf 1.9.95 with CODE (216c) adaptive damping system (ADS 11) with electronic level control 

e # A8 GF32.31-P-4200A 1 

54511 Adaptive damping sysrem (ADS) comfort/sportswitch 

23.5.95 A8 ~ f 3 2  ll-P-4200A - Adaptive damping system (ADS) cornfortlsgort switeh 

- 

Task 

Location 

It is possible to choose a comfort or sport 
damping program using the adaptive 
damping system (ADS) comfortlsport 
switch (54511). 

Center console. 



MODEL 129 as of 1.9.95 with CODE (216~) Adaptive damping system (ADS 11) with electronic level control 

Y51 Left front axle damper valve Y53 Left rear axle damper valve Y54 Right rear axle damper valve 
Y52 dRight front axle MPdamper valve 

r 

GF32 3 1 . ~ - 4 3 0 0 . 0 1 ~  C8 

GF32 3 1 - p . 4 3 0 ~ 0 2 ~  E8 

Task 

Design of ADS damper valve 

Function of ADS damper valve 

Location 

Adapt damping force to road surface 
quality and driving style. 

Between spring strut and spring actuator 



C8 G F ~ Z  ~ I . P . ~ ~ W - O I A  

~ 5 3  Left rear axle damper valve 
~ 5 4  Right rear axle damper valve 

y 1 Front axle or rear axle 1 solenoid 
valve 

y2 Front axle or rear axle 2 solenoid 
valve 

a Housing 
b Pistonlreed valve package 
c Spring 

Design of damper valve 

Y51 Left front axle damper valve 
Y52 Right front axle damper valve Y51,52,53,54 



The damper valve (Y51, Y52, Y53, Y54) consists of the housing (a) closed. The oi l  isdisplaced via the reed valve package (b) and the 
and the 2-pistonlreed valve packages (b). The spring-loaded (c) transverse oi l  gallery in the ho!~sing (a). 
solenoid valve pistons and the solenoids in  the upper section of 
the  housing are located above these. The valve pistons and If, for example, a solenoid valve coil (yl) is actuated, the solenoid 
solenoids form the solenoid valve units (y 1, y2). valve piston (y l )  leaves the bore open and the oil can f low over it. 

The oil is only slightly throttled via the pistontreed valve package 
If the solenoid valve coils (yl. y2) are not actuated, the spring- (b). The damping force steps are achieved by means of t h e  
loaded solenoid valve pistons (y 1, y2) keep the bores under them different arrangements of reed valve packages and the actuation 

of the solenoid valves. 



E8 GF32 3 1  P 4300.02A 

Y5 1 Damper valve 
y 1 Solenoid valve 1 
y2 Solenoid valve 2 
a Hard pressure stage valve 
b Soft tension stage valve 
c Hard tension stage rdve 
d Soft pressure stage valve 

I 1 Spring strut 
14 Spring actuator 

Function of damper valve 

Diagrammatic view 
The reed valves (a, b, c, d )  each form one 
unit with a ball valv? and thrortle. Y51 



Four damping force stages can be achieved via the actuation of 
the adaptive damping system (ADS) control module. 

Damping force stage 1 
For a soft ride with small body movements and slight longitudinal 
and lateral acceleration. In damping force stage ! both solenoid 
valves y l  and y2 are opened, which means the highest proportion 
o f  oil can bypass the reed valves. The soft tension and pressure 
stage are achieved as a result. 

Damping force stage 3 
This is achieved by the reed valves in the valve piston. If the body 
moves upwards, the solenoid valve y l  is opened and the solenoid 
valve y2 is closed. The reed valves (c = hard tension and d = soft 
pressure) in  the solenoid valve piston y2 cause a hard tension 
stage and a soft pressure stage. 

Damping force stage 2 
This is achieved by the ieed valves in the valve piston. If the body 
rnovesdownwards, the solenoid valve y2 is opened and the 
solenoid valve y l  is  closed. The reed valves (a = hard pressure and 
b = soft tension) in the solenoid valve piston y l  cause a hard 
pressure stage and a soft tension stage. 

Damping force stage 4 (safe driving stage) 
For increased safe driving with high longitudinal and lateral 
accelerations of the vehicle. Both solenoid valves y l  and y2 are 
closed, the reed valves (a = hard pressure and c = hard tension) 
cause a hard pressure and tension stage. 
This damping force stage is also switched on in the event of ADS 
system faults and is displayed by means of the adaptive damping 
system (ADS) malfunction indicator lamp (Ale27) in the  
instrument cluster. 

Switching conditions of damping force stages 

Damping force stage 

1 

2 

3 

4 

Valve control 

Solenoid valve (yl) 

Open 

Closed 

Open 

Closed 

Damper valves (Y51- Y54) 

Solenoid valve (y2) 

Open 

Open 

Closed 

Closed 

Tension stage 

Comfort 

Soft 

Hard 

Hard 

Pressure stage 

Comfort 

Hard 

Soft 

Hard --- 



MODEL 129 as of 1.9.95 with CODE (216~)  Adaptive damping systefis (ADS /I) with electronic level control 

822/2 Front axle level sensor B22N Rear axle level sensor 

23.5.95 G8 GfI?  31 P 4400A Level sensor 

Task 

-- 
Design 

7 

Location 

Determines the vehicle level via the torsion 
bar connecting rod and transmits the 
values t o  the adaptive damping system 
(ADS) control module. 

2 hall sensors i n  one housing (redundant 
design). 

On the front r ight longitudinal member 
(bracket of the level control vr're unit) 
Rear body, center area of the torsion bar. 



Y36/6 Level control valve tinit 

- 

HE Gr32 31-p.4500~ 

Task 

Design and function of level control valve 
unit 

Location 

MODEL 129 as of 1.9.95 with CODE (216~)  Adaptive damping system (A D5 /I) with electronic level control 

Level control valve unit 23.5.9) 

The valve unit Y3616 is the central control 
module for the level control. 

On front right longitudinal member 

GF32 31.~-4500-OIA J8 



I J8 G 3 . ~ 4 5 0 1  I ~ e r i g n  and function of level control valve I 1 
unit 

Connections of valve unit Y36/6 
HA Pressure line to rear axle spring actuators 
V L  Pressure line to left front axle spring actuator 
V R  Pressure line to right front axle spring actuator 
LL Leak oil line from front left spring strut 
LR Leak oil line from front right spring strut 
P Pressure line from pressure oi l  pump 
T Return Iflow) line t o  oil reservoir 



L,evel control valve un i t  
Raising front axle valve 
Raising rear axle valve 
Lowering front axle valve 
Lowering rear axle valve 
Distributor valve 
Pressure relief valve 
Discharge valve 
Non-return valve 
Left front axle damper valve 
Right front axle damper valve 
Left rear axle damper valve 
Right rear axle damper valve 
Pressure oil pump 
Oil reservoir 
Rear spring actuator 
Rear spring strut 
Front spring strut 
Front spring actuator 



Design 
The valve unit Y3616contains a distributor valve (a) for pressure 
oi l  control of the front and rear axle t o  suit requirements. The 
pressure relief valve (b) with an opening pressure of approx. 180 
bar isused t o  limit pressure. The solenoid valves (Y3616y1, y2, y3 
and y4j control the raising and lowering of the vehicle. The 
discharge valve (c) lirn~ts the quantity o f  o i l  flowing t o  tlre oil 
reservoir (2). It is  designed as a basic pressure valve and closes at a 
basic pressure of approx. 33 bar. The non-return valveztd) lock the 
pressure channels to the distributor valve (a) during the discharge 
process. 

Fuvirtion 
When the engine is  running the pressure oil pump (1) sucks oil out 
of the oil rese~o i r  (2) and delivers the pressure oil t o  the 
distributor valve (a). If no adjustment of the vehicle level is 
required, the evenly distributed pressure oil flows back to the oil 
reservoir (2) via the distributor valve (a) and via the open valves 
(yl, y2) in the return line (T). The non-return valves (d) secure the 
oi l  pressure in the suspension components of the front and rear 
axle. 

Raising the vehicle 
The solenoid valves (y l ,  y2) "raising" the front and rear axle are 
closed and the pressure oil flowsfrom the distributor valvela) t o  
the suspension components via the non-return valves (d). The 
solenoid valves (y3, y4j "lowering" the front and rear axle are 
located i n  the basic position and are closed. 

Lowering the vehicle 
The solenoid valves(y3, y4) "lowering" the front ancl rear axle are 
opened and the pressure oil flowing at > 33 bar is led back to  the 
oil reservoir via the discharge valve (c) and return line (T). 
The non-return valves (d) are closed and the pressure oi l  supplied 
Li.9 the pressure oil pump (1) flows back into the oi l  reservoir (2) via 
the distributor valve (a) and the solenoid valves (yl, y2) which are 
opened in  the basic position. 



I ME GF32 N.P.~MIOA I Level adiustment switch 123.5.95 1 

MODEL 129 as of 1.9.95 with CODE (216~) Adaptive damping system (ADS 11) witla electronic level control 

§77/1 Leveladjustment switch 
§77/lsl Leveladjustment lock-out switch 
S77/1s2 Level adjustment switch (high/norrn&! 

Task 

Location 

The adjusted vehicle level can be locked 
out using the level adjustment lock-out 
switch (57711~1) (e.g. for raising onto the 
hoist). 
The vehicle level can be raised in two 
stages by 35 mm or 60 mm (a @: 15 mm 
or 30 mm) above the normal level using the 
level adjustment switch (highlnormal) 
(57711~2) 

Left instrument panel 



MODEL 129 as of  1.995 with CODE (216clAdaptive damping system (ADS 11) with electronic level contml 

$18 GFX 3i.p.4700~ 

1 1  Front s,-ring strut 5 Rear spring strut 

P32 31-0251-01 P32 31-0249.01 

Spring strut 123.5.95 

.- 

Task 

Design and function 

The spring strut is a partially supporting 
suspension component and ensures the 
level control of thevehicle hydraulically. I t  
raises the vehicle and lowers it. 
It also performs the damper function 
together with the spring actuator. 

~ ~ 3 1  3 1 - P - 4 7 0 0 0 1 ~  P8 



Location On the front axle the bottom of the spring 
strut (1 1) is secured to the steering knuckle 
and the top of the spring strut is  secured to  
thespring dome of the frame floor. 
On the rear axle the bottom of the spring 
strut (5) is seeured to the spring link and 
the top of the spring strut is secured to the 
spring dome of the frame floor. 



A Front axle 
B Rear axle 
a Spring strut tube 

PB ~ F 3 2  31.P41W.OlA 

c PiIton rod seal 
d Piston rod guide 
e Pist~n rod 

Design and function of spring strut 

g Tension stop spring 
i Stop buffer 
k Pressure (ine fconnection P4) 

r 

b Cylinder tube f Power piston with spring washers I Leak oil line (connection LL, LR) 



Function 
The vehicle level is raisedllowered by the oil quantity control in  
the oil chamber o f  the spring components which shortenslextends 
the spring struts. 
As the spring strutlfront axle (A) is also used as a wheel location 
system part, additional guide friction occurs in the spring strut 
seal in  addition t o  the sealing friction. In order t o  minimize the 
sealing friction, the sealing of the spring strut is divided up into a 
high-pressure and low-pressure seal. The quantity of leakage oi l  
flowing through the high-pressure seal is led back t o  the oil 
reservoir via the leak oillreturn line (LL). 



MODEL 129 as of 1.9.95 with CODE (216~)  Adaptive damping system (ADS !I) with electronic level control 

B9 G F I Z  3 l . p  4 8 0 0 ~  

14 Front spring actuator a Oil compartment 
b Gaschamber 

Spring actuator 

4 Rear spring actuator 

23.5.95 

Task 

(a) and gaschamber (b], separated by a 
diaphragm. The gas chamber is filled to a 
specific pressure. 

Used to compensate for the constantly 
changing oil pressure during spring 

Deslgn 

deflection and rebound movements of the 
suspension. 

Spherical steel reservoir with oi l  chamber 



GFU 3 1 - P - 4 7 0 0 ~  N8 

Due to the constantly changing oi l  pressure 
in the system while driving, e.g. during 
spring deflection and rebound movements 
of thesuspension, thediaphragm adapts 
itself to the required chamber volume of 
the oil in each case. In this process the 
diaphragm deforms in the spherical 
housing of the spring actuator. 

Rigidly screwed to  the body close to  the 
respective spring strut. 

L. 

Function 

Location 

Spring strut 



MODEL 129 as of 1.9.95 with CODE (216c) Adaptive damping system (ADS 11) with electronic levelcontrol 
MODEL 140,210 with CODE (2175) Self-levelling suspension on rear axle with ADS 
MODEL 202,208 with CODE (480) Level control system at rear 

D9 G F ~ Z  ~ I . P . ~ ~ O O A  I Oil resewoir for level control, AD§, steering locationltaskldesign 

2 Oil reservoir 

23.5.95 

Task 

Design 

Location 

Oil reservoir for compensating for the 
different oil volumes between the highest 
and lowest level. 

Plastic reservoir with oil dipstick. 

in engine compartment on left or right 
wheel house 





4 P O  I ~~(ationltaskldni~nlfunction of steering angle sensor 16.12.94 I 
MODEL 129,140,168,202,208,210 

with CQDE (472a) Ebectrranic stabiliQ program (ESP) 
with CODE (216~) Adaptive damping system (ADS 11) with electronic !eve/ cantrs! 
with CQDE (217a) Level control on rear axle with ADS 

N4 Steering angle 
sensor 

A45 Contact spiral 
Pd6 IO.0226~01 P46 10.0209.01 

r Location The steering angle sensor (M49) is secured 
on the jacket tube interlocking with the 
contact spiral (A45). 

Task The task of the steering angle sensor (N49) 
which works on an optical basis is to record 
the steering angle specified by the driver +- and transmit it t o  the connected systems. 



I= I Designlfunction of steering angle sensor I 7 ~ f 4 2 4 5 . ~ - 4 ~ ) 0  0 1 ~  H9 I 



- # F9 GF42 45-P.4600~ 3 

~o I ~esign/function of steeringang~e sensor I ( WGF 

Design 
Digital sensor w i th  9 light-emitting diodes (a) for photoelectric 
barrier measurement. The steering angle sensor consists o f  two 
microcomputers which form a unit with a signal measuring ring. 9 
light-emitting diodes (a) are equi-spaced on the signal measuring 
ring. They are located in a photoelectric barrier channel which 8 
apertures (b) o f  different lengths pass through. The photoelectric 
barriers are located in the upper section of the contact spiral (A45) 
and  only form the complete functional unit of the optical steering 
angle sensor (N49) by assembling (clipping together) both 
components. 

k 

i 

A45 Contact spiral 
M49 Steering angle sensor 
a Lighr-emitting diode of photoelectric barrier 
b Aperture 



Function 
I n  t he  center position of the steering the 8 apertures (b) assume a 
defined position relative t o  the 9 light-emitting diodes (a). This 
center position is recorded by the computer in the steering angle 
sensor. When the  steering wheel is  turned the position o f  the 
apertures changes relative t o  the light-emitting diodes 
(Sightldark). A quite specific signal pattern for calculating the 
respectivesteering wheel position results duo ta the different 
length apertures and aperture spacings. Angle values are 
calculated wi th  the aid of the signal patternsand converted into 

serial information for the control modules connected. The signals 
are recorded by light-emitting diodes and photoelectric barriers in  
2.5"stepz. The signal recording system isdesigned for a steering 
angle of + 720" (4steering wheel revolutions). 
Voltage is supplied via terminal 3050 that the steering angle is 
also recorded after "ignition OFF". 
The steering angle sensor must be re-initialized after the voltage 
is interrupted (terminal 30). This is achieved by turning the 
steering wheel from stop t o  stop. 





MODEL 129,140,202,210 

L9 GF462O.P2WOA 

The steering is supplied with pressure via the power steering pump (30). This isdriven 
directly by t he  enginevia a single belt drive. 

Pressure supply 

Manufacturer's identification of power steering pump: LF 30= LUK, FP42=ZF 

The level control and ADS systems are supplied with pressure via the radial-piston pump (1). 
This is flange-mounted upstream or downstream of the power steering pumpdepending on 
t h e  tandem pump version. 

la 
Manufacturer's identification of tandem pump: LFR30= LUK, FPR 42=ZF 



I I Power steerino oumo I I GF46.30-P-2 100A I 
GF46.30-P-22OOA 

I 
Oil reservoir ( GFJZ 31.P.4900A 



a # AROO 00-X-100OZ 1 

Test values for rear axle spring strut 

A17 AR32 31 ~ r n 1 o . 0 1 ~  Checking and setting distance between 
rear axle spring strut and wheel house 

Model 729 with 
electronic level 
controllADS II 

11-14 

11-1' 

~ ~ 3 2  31-0610-OIA 

16-19 

16-19 

~ ~ 3 2  31-0610-OIA 

Number 

~ ~ 3 2  ~ ~ - P . I O O ~ . O I A  

BE32 3 1 - ~ - 1 0 0 2 . C 1 ~  

Designation 

Distance between at rebound left mrn 
pressure hose bracket right mm 
on spring strut tube and 
wheel house refer t o  

figure 

Distance between ready-to-drive left mm 
pressure hose bracket (vehicle on its 
on spring strut tube and wheels) 

right mm 
wheel house 

refer to  
figure 



O w h e n  installing the spring strut (S), check distance "a" between the pressure hose 
bracket on the spring strut tube (arrow) and the wheel house (70c). 

Setting spring strut 

,. 
L'') Only setthe spring strut when the screwed connection of the pressure hose is released. 
Ensure that the gaiter on the spring strut is not installed twisted. 

A Location o f  left spring strut 
(Location o f  right spring strut is a mirror image) 



Assignment of clamping dewicelclamping plates t o  specific 
models: 

3 7  AH32 20-P o2W-o1A 

Danger! 

Front spring clamping device 
models 129,140,170,202,210 20258901 31 00 
Fr. spring clamp. plates mod. 129. 170,202.210 202 589 13 63 00 
Fr. spring clamp. plates mod. 140 202 589 14 63 00 

El 
202 589 02 31 00 Clamp 
202 589 14 63 00 Clamping plates 
202 589 01 31 00 Clamp 
202 589 13 63 00 Clamping plates 

Only use approved clamping devices 
and i f  appropriate also screen off the 
danger area. 
Check special tools for damage and 
function. (visual inspection). 
Wear safety gloves. 

Tensioning and untensioning spring 

Risk o f  injury from being trapped or 
crushed when working on preloaded 
springs or spring bodies 

Rear spring clamping device 
models 129,140,170,202,210 202 589 02 31 00 
Rr. spring clamp. platesmod. 140 up to  12.94 202 589 14 63 00 
Rr. spring clamp. platesmod. 140 as of 01.95 202 589 13 6300 
Rr. spring clamp. plates mod. 129, 170,202. 
210 202 589 13 63 00 

ASOO.OO-2-0001 -OIA 



1 Insert clamping plates at top and bottom of  spring. 
Insert clamping platesso that as many spring coils as possible are preloaded (front 

spring 7-8 spring coils, rear spring 4-5 spring coils). 
2 Turn clamping plate recesses towards the inside of the vehicle. 
3 Insert clamping device in the clamping plates and lock in the upper clamping plate. 

(!Q The retaining lugs (arrow) must engage in the recesses in the upper clamping plate 
4 Tension spnng. 

i'?) Do not use an impact wrench 
5 Mark position OF clamping plates relative t o  the spring coil with oil-based chalk 
6 Untension spricg. 

(9 Front spring 
Ensure that the rubber mount fits correctly in  the front end and that thespring coil fits 
correctly in  the impression of the wishbone (arrow). 



@Rear spring 
The bore in the impression of the spring link must be exposed after the spring is released. . . 

To check, probe the end of the spring with a 3 mm dia. wire. 



Distributor fitting 

F17 AR32 11 ~ . o s i o o i n  

A Danger! 

Connecting tester 

1 Mount test hose (038e) and bleed screws (038n) on distributor (038r) of tester (038). 

@? H 

@? 126 589 14 2 1 00 Tester 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

Connefiing and d~sconnecting tester at 
rear axle distributor fitting 

Risk o f  injury t o  skin or eyes due to 
hydraulic fluid spraying out under high 
pressure. Risk o f  poisoning due to 
consuming hydraulic fluid. 

ASOO.OO-2-0013-01A 

Model 129 with 
electronic level 
controllADS II 

14 

Number 

BA32 31-P-1001-OIA 

Designation 

Oil drain plug on rear axle distributor MlOxl Nm 
fitting (reference value) 



2 Unscrew oil drain plug on distributor f i t t ing (57) at rear axle (cover for fuel pump 
assembly in the area of the rear axle removed). 

3 Connect tester (038) with test hose (038e) in place of the oil drain plug on distributor 
fitting (57). 

Disconnecting tester 

A Danger due to  oil spraying out ! 

4 Connect oil drain hose to bleed screw (0381-1) on tester (038). 

P32 31-0202-01 

6 Close bleed screw (038n) again. 

7 Disconnect tester (038) with test hose. 

8 Screw oil drain plug onto distributor fitting (57), observe 
tightening torque. 

5 Open bleed screw (038n) slowly and collect the oil in a clean 
container. 

The oil collected can be re-used. 



13.1.98 H17 nsoooo-x low2 Special took 

ASOO.OO-2-0013-01A 

ASOO.OO-2-0005-01A 

ASOO.OO-2-0006-01A 

ASOO.OO-2-0001-01A 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

Secure vehicle t o  prevent i: movcng off 
Wear closed and close-fitting work clothes. 
Do not grasp hot  or rotating parts. 

Wear safety glasses and face mask. 

Only use approved clamping devices; 
provide additional shielding for danger 
area i f  appropriate. 
Check special tools for damage and 
malfunction (visual check); wear protective 
gloves. 

Risk of injury t o  skin or eyes from 
pressurized hydraulic fluid spraying out. 
Kisk of poisoning from swallowing 
hydraulic fluid 

Risk of accident as a result of vehicle 
starting off when engine running. Risk of 
injury as a result o f  bruises and burns i f  you 
insert your hands into engine when it is 
being started or when i t  is running. 

Risk of injury from drilling gas-filled 
subassemblies or  components (gas filling 
cannot ignite) 

Risk of injury from fingers being pinched or 
jammed when working on springs or 
sprung bodies which are tensioned 

J17 

> # I  7 
3 

M17 

N17 



Potential danger 

J17 ~rwoo.z-aai3.01~ 

Risk of injury 
Serious injuriescan be caused t o  the skin or eyes when loosening 
hydraulic lines without depressurizing the system beforehand, 
due t o  the very high pressures (above 200 bar). Damage to  the 
skin may be caused if unprotected skin comes into contact with 
hydraulic fluid, particularly central hydraulic fluid (this is 
especially harmful to health). 

Risk o f  poisoning 
Anyone who swallows hydraulic fluid can expect to suffer 
symptoms of poisoning including headaches, dizziness, stomach 
ache, vomiting, diarrhoea, cramps and unconsciousness 

Risk of injury t o  skin or eyes from 
pressurized hydraulic fluid spraying out. 
Risk of poisoning from swallowing 
hydraulic f luid 

Safety measuresloperating instructions 
- Before starting work on hydraulicsystems they shouid be 

depressurized and the system must be emptied if necessary. 
- Do not pour hydraulic fluid into drinking containers. 
- Ensure adequate ventilation, particularly in the case of central 

hydraulic fluid. 

- Ensure only authorized persons have access to  hydraulic fluid. 
- Seal disconnected lines and hosesand connections on the 

Before starting work on the hydraulic 
system, depressurize the system. Wear 
protective clothing and safety glasses. 

subassemblies immediately with blind plugs. 
- Wear safety gloves, protective clothing and safety glasses. 

Danger! 

If i t  is not possible to wear safety gloves, the following points are 
t o  be observed: 
- Only allow hydraulic fluid to  come into contact with the skin 

for as short a time as possible, wash fluid off skin with soap 
and water. 

- Change wet clothing asquickly as possible 

First aid 
e Have the casualty drink plenty of water with activated charcoal 

additive. 
After swallowing larger quantities ,consult a doctor. 

o If hydraulic fluid gets into the eyes, rinse out the eyes 
immediately with plenty of clean waterlusing a eye rinsing 
glass. 

o In the event of injuries to skin or eyes from a jet of hydraulic 
fluid, consult a doctor immediately. 



Possible dangers 

Risk af accident 
from vehicle starting off during starting operation (e.g. when 
testing compression pressure) as a result o f  gear engaged or when 
engine running and vehicles with automatic transmission asa 
result of selector lever position "P" or "N" not engaged (with the 
exception of vehicles which do not have any selector lever 
position "P"). 

Danger! 

Risk of injury 
Severe injuries may be caused by freely rotating parts in the area 
of the running engine. The heat produced by the enginewhen i t  
is operating can result in severe burns if contact is made with 
individual, unshielded parts. 

Secure vehicle to  prevent i t  moving 
off. 
Wear closed and close-fitting work 
clothes. 
Do not grasp hot car rotating parts. 

K17 ~ r w o o . z . o o o s . o ~ ~  

Rules o f  conduct I Protective measures 
- A5 a general rule, carry out work on the running engine only i f  

this is absolutely essential. 
- Before starting the engine, apply parking brake. 
- On models with manual transmission, move gearshift lever 

into Neutral position. 
- On models with automatic transmission, move selector lever 

into position "P" or "N" (with the exception of vehicles which 
do not have any selector lever position "P"). 

- On rnodelswhich do not have selector lever position "8". 
secure selector lever to  prevent it being operated 
unintentionally. 

- Wear closed and close-fitting work clothes. 
- Take o f f  any jewelry, such as chains, rings etc. 
- If you have long hair, wear a suitable head cover. 
- Before commencing work on the running engine, check to  

obtain a general picture of the positioning of parts which may 
be hot. 

- When carrying out work when starting the engine or when 
engine is running, do not touch any hot and rotating parts. 

Risk of accident as a result of vehicle 
starting of f  when engine running. Risk of 
injury as a result of brgises and burns if you 
insert your hands into engine when i t  is  
being started or when it is running. 



Vehicles with Stopswitch: First aid measures in the event of burns 
Before commencing work on the running engine, check to obtain e Do not rub the part of the skin affected. pour plenty of cold 
a general picture of the positioning of the Stop switch. water over the burn and cover over wi:h sterile bandages. 
If a danger exists, switch off engine with the Stop switch (41 1). e Contact a doctor immediately. 
(On engine 904,906,541,5423. 

Fig. A engine 904.9Q6 
Sl r Stop switch 

Fig. B engine 54 1, 542 
51 1 Stop switch 



Risk of injury when drilling Qperating instructionrlsaiety measures 

There is an increased risk of injury to  the skin and eyes due to  - Wear safety glasses and faee mask 

drilling chips blown up when drilling gas-filled subassemblies. The 
drilling chips are carried along due t o  the pressure of the gases Fipst aid 
esceping and alccelerated t o  a greater or lesser extent depending Do not rub part of skin affected as there is the risk that tho 
on the pressure. The extent of injury increases as the pressure. The drilling chip will brdak off and part of it remains. 

pressures involved may be 75 bar and above. If necessary, consult a doctor. 

~ a n ~ e r !  Wear safety glasses and face mask. Ml7 ASW002.Wffi01A Risk of injury from drilling gas-filled 
subassemblies or components (gas filling 
cannot ignite) 



Risk o f  fingers etc. being jammed or crushed when working on 
parts which are under tension. 
When releasing or removing parts which are under great tension, 
the use of non-approved clamping devices may result in severe 
injury. 

Only use approved clamping devices for repair work on springs, 
sprung bodies, spring actuators and other parts under tension. 

Danger! 

Spring clamps 
On no account use an impact wrench for tensioning and releasing 
operations. 
Checking clamping devices 
e The pressing screw must move easily and be undamaged. 

Clamping plates must not be warped. 
o Ensure that the right clamping plates are used wi th  the right 

springs. 

Only use approved clamping devices; 
provide additional shielding for 
danger area i f  appropriate. 
Check special tools for darnage and 
malfunction (visual check); wear 
protective gloves. 

N17 arwoaz.wol.u,a 

The coil diameter of the springs must correspond t o  the 
groove in  the clamping plate. 

Risk of injury from fingers being pinched or 
jammed when working on springsor 
sprung bodies which are tensioned 

Wear protective gloves for all work operations. 



1 01 7 AHW O ~ X - I ~ W Z  I ~ ~ n e r a l  notes 1 13.1.98 

AH32.00-P-0002-01A General notes on working on vehicles with All models with code 216b. 216c. 217a. 480 
level controlIAD5 I 115 189 00 I 7  00 Box wrench 



The following instructions should be followed when 
disconnecting and connecting pressure lines: 

@ Clean contaminated line connections before disconnecting 
them. Seal disconnected lines and hoses and connections to  
components immediately with blind plugs. 
Only use open box wrench and special tool when loosening and 
tightening pressure lines t o  avoid damage t o  the line connections. 

@ 

Check the component concerned and line connections for 
leaks after assembly work on thesuspension system. 

All models with code 216b. 216c, 
217a. 480 

116 589 00 17 00 Box wrench 

- 
817 arlzoo.~-moz-orn General notes on working on vehicles with 

level controllADS 
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818 

C18 

Model 129 

Model 129 

BT32.32-P-0001-01A 

- 
BT91.59-P-0001-01A 

High-pressure stretch hose installed in oil 
circuit (ADS) 

Discontinuation of control module and 
rear axle switch (roll bar) 



MODEL 129 as of 1.12.96 with CODE (216c) adaptive damping system (ADSII) with electronic levelcontrol 
Since 12196 a high-pressure stretch hose has been installed in the oil circuit of the rear axle 
level control in order to dampen pressure peaks. 

Y36/6 Rear axle height reduction valve 

P32 32.0254-01 

Model 129 I IsBT 1 818 BT32  32 P WOI OIA High-pressure stretch hose installed in oil 
circuit (ADS) 



MODEL 129 
The following components are discontinued 
o RB control module (crash deployment) (N53) 

[G'B'b C18 BTW 59-P 0001 OIA 

Left rear axle switch (roll bar) (58312) 
0 Right rear axle switch (roll bar) (58313) 

The function of the former RE control module (crash deployment) 
(N53) are integrated in the power soft top control module (N52). 

Discontinuation of control module and 
rear axle switch (rol! bar) 

Rear axle switches (roll bar) (518312) and (58313) are replaced by a 
tilting cone sensor (52") integrated in the power soft top control 

Model 129 

module (N52) 



D l 8  osoooo.x.loooz 

0532.30-P-0620-01A 

0S32.25-P-0120-01A 

Special waste disposal 13.1.98 

Disposal of spring actuator 

Disposing of damper strut 

Model 129 with code 216c 
Models 140,210 with code 217a, 480 
Models 202.208 with code 480 

El8 

F18 



El8 0 5 3 2  lap-0620-otA 

Danger! 

Disposal of spring actuator 5 
Risk of injury from drilling gas-filled 
subassemblies or components (gas filling 
cannot ignite) 

Models 140,ZlCl with code 217a. 480 
Models 202,208 with code 480 

Wear safety glasses and face mask 

1 Drill into spring actuator on domed side (arrow) with a 3 mm drill until the gasescapes. 

2 Dispose of spring actuator (old part) with the metal scrap. 



- - -  ~p I F18 or32 25-F o l20-o~n I ~ i spos inGf  damper strut 

1 Drill damper strut in the area of the arrow with a 0.5 mm drill. I 

Danger! L 
2 Pump the damper strut empty by pressing the piston rod in  several times. The quantity of 

oil is 250-500 cm3 depending on the version. 

a comply w i th  regulationsgoverning disposal of hydraulic 011 

3 Dispose of damper strut (old part). 

Risk of injury from drilling gas-filled 
subassemblies or components (gas filling 
cannot ignite) 

Wear safety glasses and face mask ASOO.OO-Z-0006-01A 



This microfiche replaces microfiche no. 21 0442 01 01 r - 
The previous microfiche is no longer valid and should be destroyed. 1 

13.1.98 G I 8  AHWOO-x lowz 

Newly included 

Modification note 

Revisions 
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B1 

rc13 

A4 

E4 

L4 

P4 

c5 

AR32.31-P-0685A 

AR32.31-P-0680A 

AR32.31-P-0650A 

AR32.31-P-0630A 

AR32.31 -P-0620A 

AR32.31-P-0615A 

AR32.31-P-0610A 

13.1.98 

Removing and installing front axle damper 

valves 

Removing and installing rear axle damper 
valve 

Removing and installing level control valve 
unit 

Draining and filling pressure oi l  system at 
front and rear axle 

Removing and installing r,ear axle spring 
actuator 

Removing and installing rear axle spring 

actuator 

Removing and installing rear axle spring 
strut 

MODEL 129 with CODE (216c)Adaptive 
damping system (ADS 11) with 
electronic level control 

MODEL 129 vvith CODE (216c) Adaptive 
damping system (ADS Il) with 
electronic level control 

MODEL 129 with CODE (216c) Adaptive 
damping system (ADS 11) with 
electronic level control 

MODEL 129 with CODE (216~)  adaptive 
damping system (ADS Il) with 
electronic level control 

MODEL 129 with CODE (216~)  Adaptive 
damping system (ADS 11) with 
electronic level control 

MODEL 129 with CODE (216c) Adaptive 
davping system (ADS 11) with 
electronic level control 

MODEL 129 with CODE (216~) Adaptive 
damping system (ADS Il) with 
electronic level control 



AR32.31-P-0605A 

AR32.31-P-0510A 

AR32.31 -P-0680A 

AR32.31-P-0650A 

AR32.31-P-0630A 

AR32.31-P-0620A 

AR32.31-P-0615A 

AR32.31-P-0610A 

MODEL 129 with CODE (216c) adaptive 
damping system (ADS II) wi th electronic le- 
vel control 

MODEL 129 with CODE (216~)  Adaptive 
damping system (ADS Ill with electronic le- 
vel control 

MODEL 129 with CODE (216c) Adaptive 
damping system (ADS II) with 
electronic level control 

MODEL 129 with CODE (216~)  Adaptive 
damping system (ADS Il) wi.th 
electronic level cordtrol 

MODEL 129 with CODE (216c) adaptive 
damping system (ADS II) with 
electronic level control 

MODEL 129 with CODE (216c) Adaptive 
daniping system (ADS Il) with 
electronic level control 

MODEL 129 with CODE (216~)  Adaptive 
damping system (ADS I!) with 
electronic level controf - 

MODEL 1 29 with CODE (216~)  Adaptive 
damping system (ADS Il) with 
electronic level contr01 -- 

Removing and installing front axle spring 
strut 

Checking level control pressure oil pump 

Removing and installing rear axle damper 
valve 

Removing and installing level control valve 
unit 

Draining and filling pressure oi l  system at 
front and rear axle 

Removing and installing rear axle spring 
actuator 

Removing and installing rear axle spring 
actuator 

Removing and installing rear axle spring 
strut 

H5 

Q5 



AR32.31-P-0605A 

AR32.31-P-0510A 

GF32.31-P- 1000A 

GF32.3 1-P-2000A 

GF32.31 -P-3000A 

GF32.31 -P-3500A 

MODEL 129 with CODE (216c) adaptive 
damping system (ADS II) w i th  electronic le- 
vel control 

MODEL 129 with CODE (216~)  Adaptive 
damping system (ADS Il) w i th  electronic le- 
vel control 

MODEL 129 as of 1.9.95 wi th  CODE (216~) 
Adaptive damping system (ADS 
II) with electronic level control 

MODEL 129 as of 1.9.95, 
140 as of 1.6.94, 
210 
with CODE (216c) Adaptive dam- 
ping system (ADS II) with electro- 
nic level control 
with CODE (217a) level control on 
rear axle with ADS 

MODEL 129as of 1.9.95 wi th  CODE (216c) 
Adaptive damping system (ADS 
II) with electronic level control 

MODEL 129 as of 1.9.95 wi th  CODE (216~) 
Adaptive damping systern (ADS 
II) with electronic level control 

Removing and installing front axle spring 
strut 

Checking level control pressure oil pump 

Function of ADS II with electronic level 
control 

Funktion ADS II 

Function of level control 

Function of level adjustment 

E6 

A7 

07 

E7 



H7 

87  

A8 

88 

G8 

H8 

M8 

N8 

MODEL 129 as of 1.9.95 wi th  CODE (216~) 
Adaptive damping system (ADS 
11) with electronic level control 

MODEL 129 with CODE (216c) adaptive 
damping system (ADS II) with 
electronic level control 

MODEL 129 as of 1.9.95 wi th  CODE (216c) 
adaptive damping system (ADS II) 
with electronic level control 

MODEL 129 as of 1.9.95 wi th  CODE (216c) 
Adaptive damping system (ADS 
II) with electronic level control 

MODEL 129as of 1.9.95 wi th  CODE (216~) 
Adaptive damping system (ADS 
II) with electronic level co,.trol 

MODEL 129 as of 1.9.95 wi th  CODE (215~) 
Adaptive damping system (ADS 
II) with electronic level control 

MODEL 129 as of 1.9.95 with CODE (216c) 
Adaptive damping system (ADS 
Il) with electronic level control 

MODEL 129 as of 1.9.95 wi th  CODE (216c) 
Adaptive damping system (ADS 
II) with electronic level control 

GF32.31-P-4000A 

GF32.31 -P-4100A 

GF32.31-P-4200A 

GF32.3 1-P-4300A 

GF32.31-P-4400A 

GF32.31-P-4500A 

GF32.31-P-4600A 

GF32.3 1-P-4700A 

Adaptive damping system (ADS) control 
module 

Body acceleration sensor 

Adaptive damping system (ADS) 
comfortlsport switch 

Damper valve 

Level sensor 

Level control valve unit 

Level adjustment switch 

Spring strut 



I39 

D9 

F9 

L9 

A1 7 

H1 7 

01 7 

MODEL 129 as ~f 1.9.95 wi th  CODE (216c) 
Adaptive damping system (ADS 
II) with electronic level control 

MODEL 129 as of 1.9.95 wi th  CODE (216~) 
Adaptive damping system (ADS 
11) with electronic level control 

MODEL 140,210 with CODE (217a) Self- 
levelling suspension on rear axle 
with ADS 

MODEL 202,208 with CODE (480) Level 
control system a t  reat 

MODEL 129, 140,168,202,208,290 
with CODE (472a) Electronicsta- 
bility program (ESP) 
with CODE (216~) Adaptive dam- 
ping system (ADS II) with electro- 
nic level control 
with CODE (217a) Level control 
on rear axle w i th  ADS 

MODEL 129,140,202,210 

GF32.3 1-P-480OA 

GF32.31-P-4900A 

GF42.45-P-4600A 

GF46.20-P-2000A 

ARGC.00-X- 1000Z 

AS00.00-X-1000Z 

AHOO.OO-X-1000Z 

Spring actuator 

Oil reservoir for level control. ADS, steering 
locationltaskld~sign 

Locationltaskldesignlfunction of steering 
angle sensor 

Pressure supply 

Testing and repair work 

Special tools 

General notes 
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Technical modifications 
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Foreword 

This documentation contains instructions on how to  carry out 
maintenance and repair operationson Mercedes-Benz vehicles. It is 
intended exclusively for workshops belonging to  the Mercedes-Benz 
Organization. 

The instructions provide a basis for correct and expert maintenance 
and repair work. The content of the work operations described 
presupposes the level of traising of a qualified mechanic with good 
product knowledge. Thisdegrtpe of knowledge is essential for the 
performance of the work described. 

Safety instructions (dangerous situations for  persons) and warnings 
(quality o f  work. damage t o  objects). 
The instructions and warnings are marked by the following symbols 
(logos): 

Danger stands for safety instructions [dangerous situations for 
persons). 

@ stands for warnings (quality of work, damage t o  objects). 

These instructions and warningsmust be read carefully and observed 
in full in order to  avoid injury as well as any damage t o  the  vehicle or 
any negative effect on its reliability and safety as a result o f  incorrect 
work. 

The nature of things makes i t  impossible for Daimler-Benz AG to  
cover all situations in vrhich work on the vehicle might involve a risk 
of injury tc. the person performing that work. It is therefore essential 
for all those who carry out  repairs on Mercedes-Benz vehicles to 
apply their specialist knowledge t o  ensure that their own safety is 
not at risk and that the method of repair chosen does not have any 
negative effect, particularly with regard to safety. 

For this reason we specifically drawn your attention to the fact that 
all the operations in the work described must only be performed in 
compliance with the applicable guidelines and regulations of the 
local authorities as well as those pertaining t o  health, accident 
prevention and the protection of the environment. 

Further information on the topics below can be found on the 
microfilrr~ "Notes on maintenance, care and repair": 

r Using the microfilm system 
e Arrangement and structure of the operation descriptions 
0 Meanings of symbols (logos) used 

Thevaliditystatus of the information in these repair instructio?s is 
given on the contents page (header, right-hand column). 



Constant further development and improvement of our vehiclles may 
result in discrepancies between the actual technical state of thl? 
vehicles and the operation descriptions. The current state of the 
operation descriptions is shown in the Workshop lnformation System 
(WlS). 

Daimler-Benz AG reserves the right to make changes a t  any time and 
without prior notification. 

In the event of any unanswered questions on repair procedures, 
please contact the person responsible in the Mercedes-Benz 
organization of the country concerned (for MBVD, refer t o  the 
appropriate Service lnformation bulletin, group99). 

Should you have any suggestionsfor improvement or have 
discovered any irregularities, please inform the person ar persons 
below. 

Responsible: 

Technical Contents 
Ewald Ulrich @ Tel.: 071111763860 Fax: 071111763652 
Technical Graphics 
Klaus Schafer @ Tel.: 071111763447 Fax: 071111763233 
Coordination 
Udo Fischer @ Tel.: 071111763827 Fan: 071 :I17 63222 
Translation 
Edith Kroupa @ Tel.:0711/1756769 Fax: 0711117 57664 
Production 
jdrg Hildebrandt @ Tel.: 071111783188 Fax: 0711117 83483 
Sales 
Rolf jung @ Tel.:071111783122 Fax: 071111783433 
Sales t o  ManufacturerslSuppliers with Service Product Approvals 
Reiner Jardot @ Tel.: 0711117 53143 Fax: 0711117 59756 

O 1998 Copyright Dairnler-Benz AG 
Thisdocument with all itssections is protected under the lawsof 
copyright. Its use for any purpose whatsoever requires the prior 
written consent of Dairnler-Benz AG. This applies in particular to  its 
reproduction, distribution, modification, tri~nsiation, recording on 
microfilm or storage andlor processing in electronic systems, 
including databases and on-line services. 

Daimlcr-Benz AG 
Vertrieb Service 
D-70546 Stuttgart 
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