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Vario Compact ABS

The Concept

The System

Possibilities and System
Features

Compact Design:

Supply
ISO 7638

Diagnosis
24N (248)
Supply *)

*) optional

When in the early Eighties ABS was
first installed as standard equipment
in commercial vehicles, it was WAB-
CO systems which were being fitted.
The use in the towing vehicle was
soon followed by the use in trailers.
After the initial ABS systems for trail-
ers,the VARIO-B generation was de-
veloped which, through system
versatility, offered new potential.
The basic wiring concept of VARIO-
B was also used for the VARIO-C
generation which was introduced in
1989.

VCS is aready-to-install ABS system
for trailers meeting all legal require-
ments of the A category.

The range of systems extends from a
2S/2M system for semitrailers to a
4S/3M system for towbar trailers or,
for instance, a semitrailer with a
steering axle.

Because of its improved versatility
and improved diagnostics, VARIO-C
has set a new standard for the mar-
ket.

Additional requirements by the trailer
manufacturers for easy installation
and testing whilst maintaining the
usual WABCO quality standard were
among the reasons for WABCO to
develop its latest ABS generation -
Vario Compact ABS - VCS.

In keeping with the specific needs of
the trailer manufacturers, VCS is
available either as a compact unit or
as a modular system, i. e. ECU and
valves are installed separately.

ABS Relay Valve **)

Sensors (2 or 4)

**) optionally flanged to compact unit

1st and 2nd
relay valves

3rd relay valve
with retarder control *)
integrated speed
switch (ISS) *)

WABCO
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Separate ECU:

Please note:

TR e B

e
s

With VCS (whether supplied as a
compact unit or as a modular sys-
tem), the vehicle manufacturer al-
ways receives a ready-to-install ECU
which is completely sealed at the fac-
tory and which, due to its plug-in con-
nection, permits extremely low-cost
and highly reliable installation.

This also applies to any diagnostic
and repair work. The ECU no longer
needs to be opened.

WABCO >



Vario Compact ABS

System Description

1.

Design of the ABS
System

1.1 Modular System Design

The Vario Compact System (VCS)
can be used on any trailer with an air
braking system. It covers systems
from 4S/3M to 2S/1M.

The ABS system is an enhancement
of the conventional braking system
and essentially consists of:

+ two to four inductive wheel sen-
sors and toothed pole wheels to
pick up the speeds of the indivi-
dual wheels

» one, two or three electro-pneu-
matic modulators with the follo-
wing functions:

» building up brake pressure
* maintaining brake pressure
« reducing brake pressure

Both ABS relay valves and ABS so-
lenoid valves can be used. The
choice depends on the braking sys-
tem used, and more particularly on
time response. Itis important that the
appropriate ECU is used (please
also refer to Chapter 10).

If the control valves are not electrical-
ly actuated, the ordinary increase or
decrease of brake pressure the driv-
er needs is not affected. The special
function of "maintaining brake pres-

sure” serves to improve both the con-
trol performance of the ABS system,
and air consumption.

« one ECU (Electronic Control
Unit) with one, two or three con-
trol channels, subdivided into the
following functional groups:

* input circuit

e main circuit

Vario Compact ABS is of a modular
design and comprises the system

configurations 2S/1M, 2S/2M, 4S/2M
and 4S/3M. This permits configura-

+ safety circuit
» valve actuation

In the input circuit, the signals gener-
ated by the respective inductive sen-
sors are filtered and converted into
digital information for determining
period lengths.

The main circuit consists of a micro-
computer. It contains a complex pro-
gramme for the computation and
logical operation of the control sig-
nals and for outputting the actuating
variables for the valve control sys-
tem.

The safety circuit monitors the ABS
system, i. e. the sensors, solenoid
control valves, ECU and wiring, be-
fore the vehicle moves off and whilst
itis in motion, irrespective of whether
the brakes are being actuated or not.
It alerts the driver to any errors or de-
fects by means of an indicator lamp
and shuts off the whole or part of the
system. Whilst the conventional
brake remains operational, it is only
the anti-lock system which is deacti-
vated wholly or in part.

The valve actuation contains (output
stages) which are actuated by the
signals from the main circuit and
which switch the current for actuating
the control valves.

The electronic control unit of the
VARIO Compact ABS is a further de-
velopment from the established
Vario-C ABS, building on its proven
principles.

In a 2S/1M configuration, the ABS
consists of two sensors and one
modulator. They control one axle.

tions suitable for almost any type of
vehicle. At least one sensor and one
modulator form one control channel.

6
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1.2 Possible System
Configurations And ABS
Control Principles

System Configuration Overview:

The wheel on this axle which first
shows a tendency to lock dominates
the ABS control process which is
subject to the MAR principle (modi-
fied axle control). The 2S/1M system
is a minimum configuration which
should be used in exceptional cases
only on light semitrailers or central
axle trailers. If this configuration is
used it is vital to consider whether its
performance in terms of stopping dis-
tance and thus safety is sufficient.

In a 2S/2M configuration, one sen-
sor and one modulator are each
combined one side of the vehicle to
form one control channel. All other
wheels on that side, if any, are also
controlled, although indirectly. The
brake forces are controlled accord-
ing to the principle of so-called ’indi-
vidual control’ (IR) in which each side
of the vehicle receives the brake
force feasible for the prevailing road
conditions and the specific brake fac-
tor. If wheels which have no sensors
are indirectly controlled on a vehicle
with several axles, this is called ’indi-
rect individual control’ (INIR).

In a 4S/2M configuration, there are
two sensors on each side of the vehi-
cle. The sensor signals from their two
wheels are used by the ECU for con-
trolling one modulator. This also
means side control. The brake pres-
sure is the same for all wheels on
one side of the vehicle. The two
wheels on that side which have sen-
sors attached are controlled accord-
ing to the principle of 'modified side
control’ (MSR), and the wheel on one
side of the vehicle which first shows
a tendency to lock determines ABS

control. On the other hand, the two
modulators are controlled individual-
ly. This means that both sides of the
vehicle are subject to individual con-
trol. If wheels which have no sensors
are indirectly controlled on a vehicle
with several axles, this is then called
‘indirect side control’ (INSR).

A 4S/3M configuration is most fre-
quently used for towbar trailers or
semitrailers with one trailing axle.
The steering axle has two sensors
and one modulator for axle control
because the brake pressure is identi-
cal for all wheels on this axle. The
wheels of the steering axle are con-
trolled by the ABS modulator (A).
Control is achieved according to the
principle of ‘'modified axle control’
(MAR, see above). Another axle has
one sensor and one modulator fitted
for side control. These wheels are
subject to individual control (IR).
Thus the control philosophy behind
4S/3M can be described as a combi-
nation of a 2S/1M system with MAR
on the steering axle, and a 2S/2M
system with IR on another axle.

The configurations of 4S/3M and
4S/2M can also be used for retarder
control. The brochure entitled "Sys-
tem Suggestions” contains examples
for system configurations.

All configurations permit brake cylin-
ders in addition to those on the
wheels with sensors to be connected
to the existing modulators.

2S/1M | 2S/2M | 4S/2M | 4S/3M

Number of sensors 2 2 4 4
Number of modulators 1 2 2 3

Control principle MAR IR MSR | MAR+IR
Number of directly controlled axles 1 1 2 2
Retarder control - - X X
Lifting axle operation _ _ X X

(lifting axle with sensor)

Integrated speed switch (ISS) X X X X

WABCO !
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1.3 Error Monitoring

1.4 Description of an ABS

Control Cycle

From these indirectly controlled
wheels, however, no information is
supplied to the ECU. For this reason,
it is possible that those wheels may
lock.

During operation, the electronics are
monitored by an integrated safety cir-
cuit. If this perceives any errors in the
ABS, this either causes the defective
component to be switched off (selec-
tive inactivation), or the whole of the
ABS to be inactivated. Conventional
braking functions are maintained.

For diagnostic purposes, the type of
error and its frequency are perma-

Fig. 1 shows an example for a control
cycle with the essential regulating
variables, i. e. wheel retardation
threshold -b, wheel acceleration
threshold +b, and slip thresholds A,
and A,.

Now the brake pressure is steeply in-
creased for a certain time T2 in order
to overcome the brake hysteresis.

This time T2 is predefined for the first
control cycle and is then recomputed

nently stored in an EE-PROM (non-
volatile memory).

In the case of selective inactivation,
the control channels which are still
active permit a residual availability of
the ABS which not only maintains
braking performance but also
secondary stability for the vehicle.

reason, the brake pressure is re-
duced rapidly, and the wheel retarda-
tion will be reduced after a short
delay. This delay is essentially deter-
mined by the hysteresis of the wheel
brake and by the course of the p—A
slip curve within the unstable range.

phesispeed speed As the brake pressure in-
T vehicle speed creases, so does wheel retar- It is only once the wheel brake hys-
dation. At Point 1, the wheel teresis has been passed that any fur-
g retardation exceeds a value ther reduction in pressure will also
@ which the vehicle's retardation ~ cause wheel retardation to be re-
cannot physically exceed. The  duced.
reference speed which up until
8 that point was equal to the At Point 3 the retardation signal -b
o " wheel speed now leaves the falls as it passes below the threshold,
“g%‘ +b wheel speed and decreases and the brake pressure is held at a
53 : = according to a predefined ve-  constant level for a predetermined
SEH hicle retardation. From the ref-  time T1.
} erence speeds established, ) i
inlet valve EnC - the maximum value is comput- Usually wheel facceleranon will ex-
outlet valve — i ed and generally used as the F:eed accelerahon thresholq +b dur-
. T common reference speed of ing that hgldmg per|odl (Point 4). As
£ P I the wheels. The respective long as this thresho'ld is exceeded,
2 — \ wheel slip is then computed the brake pressure is kept at a con-
§§ from the prevailing wheel stant level. If the +b signal is not gen-
23 H2- speed anrc)j the cog1mon refer-  erated within time T1 (e. g. on low
&% 12 34 5 6 789 . ence speed. friction surfaces), the brake pressure
t is lowered further via slip signal ;.
At Point 2, the retardation threshold The hlghe( slllp S|gnal L, is not
Fia. 1 _b has been exceeded. The wheel is  €ached within this control cycle.
ig. :
g moving within the unstable range of .
. When the threshold is no longer
the pu—A slip curve. The wheel has . .
now reached its maximum brake reached (Point 5), the +b signal falls.
. o . . The wheel is now within the stable
force, i. e. any additional increase in . o
. ) . p—A slip curve, and the utilized p val-
braking torque would exclusively in- ue is slightlv below the maximum
crease wheel retardation. For this gntly '
8
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1.5 ABS Control of One
Retarder

2. Compatibility

for each subsequent control cycle.
After this steep input curve, the brake
pressure is increased by pulsing, i. e.
by alternating pressure hold and
pressure increase.

The logic shown here in principle is
not preset but is adapted to the pre-
vailing dynamic behaviour of the
wheel on different friction coeffi-
cients, i. e. the system is an adaptive
one, nor are the thresholds for wheel
retardation, acceleration and slip
constant; they are determined by a
number of parameters, e. g. vehicle
speed.

The Vario Compact anti-lock system
is capable of including one retarder
in its control cycles. Control is
achieved by a black/white circuit.
The output stage incorporated in the
ECU actuates a relay which switches
the retarder off and on. In order to
switch off the retarder, the output
stage supplies + 24 volts. The relay
is not integrated in the ECU but
should be located either in a sepa-
rate housing or preferably in the con-
trol housing for the retarder. An
example for the wiring is shown on
Page 22.

If a trailer has both VCS and a retard-
er fitted, only 4S/3M or 4S/2M sys-
tems can be used for the
configuration of the ABS. The retard-
er axle must then always have sen-
sors ¢ and d fitted to it. It is important
that a vehicle with a retarder has
sensors not only on the retarder axle
but also on one additional axle be-
cause due to its great mass the re-
tarder axle's dynamic behaviour
differs from that of an ordinary axle.

In terms of sensors and modulators,
the Vario Compact ABS is compati-
ble with the Vario-C system. Since a
new plug-in system has been intro-

The number of control cycles is de-
termined by the dynamic behaviour
of the overall control circuit ABS con-
troller - wheel brake - wheel - road
surface, with adhesion playing an es-
sential part. Usually there will be be-
tween 3 and 5 cycles per second, but
fewer on wet ice.

The ECU has a diagnostic interface
according to ISO Standard 9141 and
operates in bidirectional mode 8.

In order to prevent this having any
negative impact on ABS control, a
vehicle with a retarder axle always
has to have sensors fitted to another
axle. If the vehicle not only has a re-
tarder but also a lifting axle, this may
not have sensors fitted.

If the retarder is actuated on its own
and the sensors on one or both
wheels of that axle report excessive
slip or excessive wheel retardation,
the retarder is switched off until the
tendency to lock has ceased. It is
then automatically switched on again
until once again a tendency to lock is
detected, or until the driver switches
it off.

If, in addition to the sustained-action
brake, the driver actuates the service
brake and the wheels with sensors
show a tendency to lock (as a conse-
quence of overlay of brake forces),
the service brake pressures are con-
trolled during the ABS control proc-
ess, and the retarder is switched off
permanently.

duced, supply cables, solenoid and
sensor extension cables have to be
replaced.

WABCO ?
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3. Diagnostic Interface

4. Recognition of Lifting
Axles

5. Speed Signal C3

6. Mileage Counter

Interface and system software permit

» type and frequency of stored er-
rors to be read out and to be de-
leted

- functional testing to be perfor-
med

If the vehicle has lifting axles and
these have speed sensors fitted, the
ECU will recognize automatically
whether that axle is raised or not.

« diagnostic or system parameters
to be changed

the mileage counter to be read out
and to be calibrated.

been entered correctly, they can sub-
sequently be modified at any time.
The mileage shown is updated using

The VCS brochure entitled "System
Suggestions" (Order No.

815 000 243 3) contains examples
for system configurations for vehi-
cles with lifting axles.

The lifting axle may only have sensors e and f fitted.
Sensors ¢ and d may not be fitted to the lifting axle.

Vario Compact ABS provides a
speed signal C3 which can be used
to support all systems using this sig-
nal (e. g. ECAS). Itis a rectangular
signal with modulated pulse widths.
The exact technical data are shown
on the respective VCS control units.

VCS has an integrated mileage
counter recording the distance cov-
ered whilst ABS was in operation.
This permits two separate functions:

I. The total mileage counter re-
cords the total distance covered
since the system was first instal-
led. This distance is stored at re-
gular intervals and can be read
out at any time using different dia-
gnostic tools (e. g. Compact Te-
ster, Diagnostic Controller).

Il. In addition it contains a so-called
trip recorder which can be reset
to zero at any time. This can be
used, for instance, to establish
the distance covered between
maintenance intervals or within a
certain period. The trip recorder
can be read out or reset by means
of the Diagnostic Controller only.

When the vehicle is stationary, a
minimum speed of 1.8 k. p. h. is out-
put. This is useful for error recogni-
tion on ECAS, for instance.

For operating the mileage counter,
the ECU must have been given infor-
mation on the rolling circumference
of the tyre and the number of teeth
on the pole wheel on the axle that
has had sensors ¢ and d fitted. Sen-
sors e and f are used for the mileage
counter only on trailers which use a
retarder.

The standard setting of the mileage
counter is shown in the applicable list
of parameters (see Annex A).

For these nominal conditions, the
resolution is 100 metres.

In order to receive information which
is as accurate as possible, these
data should be changed if the tyre
actually used deviates significantly
from the standard setting. The tyre
tables from the tyre manufacturers
show the respective dynamic rolling
circumference. If these data have not

0 WABCO
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7.

Integrated Speed
Switch (ISS)

the new data. By using such calibra-
tion methods, a very high degree of
accuracy can be achieved. It lies in
the area of between 1% and 3% and
essentially depends upon the tyre
manufacturers' production toleranc-
es and tyre wear. For deviations if no
calibration is done, please refer to
the table in Annex B showing the dif-
ferences as compared with the
standard parameter settings.

The mileage counter can be calibrat-
ed using the various diagnostic
equipment available from WABCO.
This equipment has a selection
menu for the common numbers of
pole wheels. In addition, the rolling
circumference for the tyres has to be
entered. These data are then used
for computing an adjustment factor.

If special pole wheels are used which
are not listed, special calibration is
required. For this purpose, a special
calibration constant must be entered
which is calculated from the rolling
circumference of the tyre used and
the number of teeth on the pole
wheel:

Some VCS control units (e.g.

446 108 032 0) have a switch output
port which operates on speed (Inte-
grated Speed Switch ISS). If the ve-
hicle's speed falls below a speed
threshold for which the parameter
can be set, or exceeds that speed,
the switching status of that output will
change. This permits activating or in-
activating relays or solenoid valves,
forinstance, depending on the speed
of the vehicle.

This function can be used wherever
the vehicle's functions are to be con-
trolled depending on its speed, such
as:

Special calibration constant SK:

_ 1 rolling circumference [mm]
K = 76 ——)
S %, 6mmrnumber of pole wheel teeth [-]

Example:

Number of teeth
on pole wheel: 64

Tyre diameter: 2075 mm
(185/75R16C)
SK = 59, 76—_x2975Mm _ 4939
mm 64

In this case, a special calibration val-
ue of 1938 must be entered.

The mileage counter requires the op-
erating voltage. If the ECU does not
have any supply at any stage, the
mileage counter does not work. For
this reason it is possible to manipu-
late it. If the system receives its volt-
age supply via the stoplamp, only the
distance covered during the braking
process can be recorded. If a mixed
voltage supply is used (ISO 7638
and 24N), the information returned
by the mileage counter is inconclu-
sive.

+ steering axles to be locked at
certain speeds

- lifting axles to be raised or lowe-
red at certain speeds

The parameter for the speed thresh-
old at which the switching status of
the output changes can be freely se-
lected between 4 and 120 k. p. h.

Annex A shows the standard param-
eters preset when the system is sup-
plied.

By setting the parameters, the func-
tion of the switch output is deter-
mined. Two modes of operation

WABCO 1
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are possible (Fig. 2): the ’standard
function’ and the ’pulse function’.

speed of the vehicle

Vlhreshold

]
11S8-

oav | Puls function

- 0V 10s

]

Standard function:

Below the speed threshold for
which the parameter has been
set, the switch output is acti-
vated. In this state, output is
+24volts. When the threshold
is reached, the output is deac-
tivated. When the speed again
drops below the threshold,
there will be an initial hystere-
sis of approx. 2 k.p.h. before
the output is activated once

8. Voltage Supply

9. Indicator lamps and
their functions

9.1 Operation of Indicator
Lamps

again.

Pulse function:

Below the speed threshold for which
the parameter has been set, the
switch output is deactivated. When
the speed threshold is reached, the
output is switched on for 10 seconds

The VCS operates with a nominal
voltage of 24 volts. For the primary
supply, a 5-pole supply connection
according to ISO 7638 is used.
WABCO recommends that this type
of supply is used.

Some control units provide for an al-
ternative voltage supply via ISO
1185 (stoplight supply 24N, wiring di-
agram see Page 23) or ISO 3731
(permanent voltage supply 24S).

Vario Compact ABS can activate up
to three indicator lamps

» indicator lamp in the towing ve-
hicle via ISO 7638

» integrated display lamp in the
ECU

« inthe case of mixed voltage sup-
ply (additional supply via
ISO 1185 or ISO 3731): external
indicator lamp on the trailer

The integrated display lamp in the
ECU is always present. Depending
on the parameters set, the indicator

(pulse). After that time has elapsed,
the output is deactivated once again,
irrespective of the speed. The pulse
will not be generated again until the
vehicle has been stationary
(v=0k.p.h))

The parameters are set using the
Diagnostic Controller, or by using the
PC diagnostic function.

In the event of an error, it must be en-
sured that the components control-
led by the switch output are in a safe
condition. For instance, if the voltage
supply fails, the steering axle should
be locked since this would represent
a safe condition. The vehicle manu-
facturer must make sure that the
components to be controlled are de-
signed in such a way that this is en-
sured.

The wiring for the integrated speed
switch is shown on Page 23.

Either of these may be used.

If 24N/24S/ISO 7638 are to be used
simultaneously, an additional exter-
nal switchover facility via a relay is
required. A circuit diagram for this is
shown on Page 24. If several types
of supply are connected, the control
unit will select the one which is avail-
able first. If any type of supply fails,
switchover to the next one occurs au-
tomatically.

lamp in the towing vehicle and the
external one on the trailer operate
according to the indicator lamp func-
tions described below.

The indicator lamp integrated in the
ECU operates as follows:

* When the vehicle is stationary,
this integrated indicator lamp
goes off after approx. 3 seconds
provided the system is free from
any static faults.

* Any currently existing fault is per-
manently flashed out automati-
cally.

12 WABCO
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9.2 Indicator Lamp Functions

The external indicator lamp on the
trailer is active only if the system is
supplied via ISO 1185 (when brakes
are actuated) or ISO 3731. The reac-
tions of this indicator lamp will then
be identical to those in the towing ve-
hicle.

When the flash code is activated, all
indicator lamps are synchronized
and usually activated identically. Af-
ter the flash code has been complet-
ed, they revert to their initial status.

The VCS provides for three different
indicator lamp functions (Fig. 3).
These three alternatives, which can
be changed at any time by setting the
parameters accordingly, are de-
scribed below.

ignition on

on

off

ignition on

on
IL

Alternative 1 is WABCO's
standard function for the actu-
ation of the indicator lamps. In
the event of a perfectly operat-
ing system, the indicator lamp
will go off when the vehicle
has reached a speed of ap-
prox. 7 k. p. h.

Alternative 2:

The second alternative is
mainly used for passenger
ABS. The indicator lamp goes
off even before the vehicle has

off

ignition on

on

3s | 3s

off

started to move provided there
is no static fault.

Alternative 3:

With the third alternative, pro-
vided there is no static fault,
the indicator lamp is briefly
switched off whilst the vehicle
is still stationary. When it has
reached a speed of approx.

7 k. p. h. it goes off completely.

Fig. 3

In the event of a fault, the following
will occur:

*  When the ECU has recognized
the fault, the indicator lamp in the
towing vehicle is switched on
(plus the external indicator lamp
on the trailer if it has a voltage

supply).

* The internal display lamp auto-
matically starts to flash

Since for trailer ABS the configura-
tions with two sensors only are often
used, there is the hazard in the event
of a fault (if both sensors show a very
wide air gap, e. g. after maintenance
work on the braking system) in the
case of Alternative 2 that this is not
detected. Although ABS is not ready
to perform its control functions, the
indicator lamp stays off permanently
even when the vehicle has moved
off. This is a disadvantage which
does not apply to Alternatives 1 and
3. For this reason they should be giv-
en preference for an ABS for trailers.

The current standard parameters are
listed in Annex A.

WABCO 13
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10. ABS Modulators

Vario Compact ABS is designed for
actuating ABS relay valves (e. g.
WABCO No. 472 195 031 0 or

472 195 041 0). All control units can
operate these modulator types.
These ABS relay valves have been
developed specifically for the use in

trailers. They can be used in place of
existing relay valves without ABS
function. In addition, they are de-
signed for low power consumption.
This is particularly important for vehi-
cles which do not have a permanent
voltage supply.

MODULATOR s

YE2 YE1 BU1 BU2

Fig. 4

11. Allocation of Tyre

Circumference and
Pole Wheels

In some cases it may be advisable to
use ABS solenoid control valves (e.
g. WABCO No. 472 195 018 0). This
mainly applies to smaller towbar and
central axle trailers whose time re-
sponse is so favourable that they re-
quire no relay valves. For such
cases, control units are available
which are capable of actuating both
ABS solenoid control valves and
ABS relay valves. For this type of op-

For the ABS function it is necessary
to allocate the tyre circumference
and the number of teeth on the pole
wheel because a number of control
functions refer to the wheel speed or
to absolutely or relatively derived
quantities.

eration, power consumption is high-
er. For this reason it is suitable only if
a permanent voltage supply is avail-
able. The control units suitable for

actuating solenoid control valves are
called "VCS plus® (e. g. WABCO No.
446 108 031 0 or 446 108 041 0).

Annex C shows the functions of both
types of modulators.

For this reason, a pole wheel with a
defined number of teeth is permissi-
ble for a certain range of tyre sizes
only. This allocation is shown in An-
nex D (Page 44).

14
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System Description

Vario Compact ABS

11.1 Different Tyre Sizes on
Different Axles

12. Special Functions

12.1 Service Signal

In principle, each tyre circumference
should be allocated to a number of
pole wheel teeth. This allocation rep-
resents the centre line in the hatched
portion of the diagram. In order to
limit the number of different pole
wheels used, a range of permissible
tyre sizes has been defined for each

In some special cases it can be nec-
essary or advisable to use different
tyre sizes on different axles of a vehi-
cle. If in such cases the difference in
rolling circumferences does not ex-
ceed the permissible value of 6.5%,
this is acceptable and does not affect
the ABS function. If such differences
are greater than 6.5%, the parame-
ters for VCS can be set accordingly
in order to avoid special pole wheels
having to be used (as would be nec-
essary for Vario-C).

The parameters for the different tyre
sizes on the respective axles are set
using the Diagnostic Controller.
Since this function changes essential
quantities in the ECU and requires
in-depth background knowledge, it
can only be accessed using a Per-
sonal Identification Number (PIN).

The service signal is a function which
informs the driver when the vehicle
has covered a pre-defined distance.
This function can be used, for in-
stance, to indicate that the vehicle is
due for maintenance or service.

This function is activated by means
of diagnostic equipment (Diagnostic
Controller or PC diagnosis). When
the system is initially supplied, it is
switched off. In addition, a distance
in kilometers can be freely selected.
When the vehicle has covered this
distance, the warning lamp is activat-
ed the next time the ignition is
switched on, and will flash 8 times in
succession. This process alerts the
driver and is repeated every time the
ignition is switched on.

pole wheel on the basis of certain tol-
erances. This is shown in the
hatched section. Any combination of
tyre diameter and pole wheel number
must lie within that range.

This PIN is allocated upon request
and after thorough training by
WABCO.

The parameters are set by entering
the rolling circumference of the tyres
and the number of teeth on the pole
wheels. Initially the number of teeth
on the pole wheel fitted is entered.
This is followed by entering the roll-
ing circumference of the wheel. This
can be taken from the tyre manufac-
turer's list of tyres. The ECU uses
these data to compute an adjustment
factor for the respective wheel
speeds.

For details on this procedure, please
refer to the operating instructions for
the Diagnostic Controller or for PC
Diagnosis.

When the vehicle has been serviced,
the service signal can be reset using
diagnostic equipment (Compact
Tester, Diagnostic Controller or PC
diagnosis). The service interval will
then commence again, and after the
preset distance has again been cov-
ered, the signal will be generated
once more.

For the mileage set at the factory,
please refer to Annex A.

WABCO 15
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System Description

12.2 Integrated Notebook

12.3 Voltage Output T. 15

13. Assistance when

Errors are Detected

The control unit contains a storage
section for storing any type of data;
this is known as the integrated note-
book. This area can be accessed by
means of PC diagnosis.

The user can choose between two
structures for the notebook; howev-
er, a selection has to be made as

they cannot be used simultaneously:

«  WABCO diagram
« free notebook section

The WABCO diagram is a pre-de-
fined structure into which the user
can enter specific data applicable to
the vehicle. This includes information
on vehicle identification, data on its
chassis, its air suspension and its

Some VCS control units have a volt-
age output for the on-board voltage
used, (ignition, T. 15). This can be
used to activate auxiliary functions.
This output is located on Pin 5 of the
terminal board RD for the 3rd modu-
lator (see wiring diagram on Page
24).

Some error situations may initially
appear inexplicable to the user. For
this reason, some cases are de-
scribed below which might be help-

load-sensing facilities. Although this
information can also be taken from
the vehicle’s documents, these may
not be available at all times.

Optionally the free notebook section
may be selected in which a total of
any 340 alphanumeric characters
can be stored.

Both sections can be protected by a
password consisting of four alphanu-
meric characters. Whenever the user
has allocated a password, the data
cannot be changed without that
password being used, although they
are available to be read at any time.

When the system is initially supplied,
both sections are blank.

The current load is limited to 1 am-
pere. All downstream wiring must be
protected by using suitable fuses.

For using this output, cables

449 454 000 0 or 449 402 000 O are
available from WABCO (see Table of
Standard Cables, Page 32 ff.).

ful. Any repair work should be done
only after the system has been
switched off.

16
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System Description

Vario Compact ABS

14. Abbreviations

Error Situation

Cause

Remedy

System parameters cannot
be set, integrated display
lamp flashes permanently.

A defect currently

exists.

Remove defect, switch
system off and then on
again.

Error memory cannot be
cleared, integrated display
lamp flashes permanently.

A defect currently

exists.

Remove defect, switch
system off and then on
again.

Defect "sensor leap*
immediately after
switching on

Sensor wire too
close to supply wire / | ween supply / solenoid
solenoid wire.

Increase distance bet-

wire <> sensor wire.

Indicator lamp in the towing
vehicle and integrated
display lamp are on
permanently, no defect
exists.

Permanent flash
code irritation due to
faulty wiring (L line is
accidentally connec-

ted to ground).

Remedy accidental
ground of L line.

Error persists
after repairs.

Error recovery is only | Switch system off and
recognized after

then on again

RESET. (RESET).
. . . Electricity supply of
D|agn(_)st|c gqmpment_ not diagnostic Actuate service
working with ECU with . .
mixed supply equipment only via brake.
' stoplight

ISS function is not

No configuration for

Set system configura-
tion to ISS

available ISS (e. g. 4S/3M+ISS)
n friction INIR Indirect Individual Control
Ay slip threshold 1 INSR Indirect Side Control
Ao slip threshold 2 IR Individual Control
+b wheel acceleration ISO International Organization
threshold for Standardization
-b wheel retardation threshold 1SS Integrated Speed Switch
2S/1MM 2 sensors, 1 modulator MAR  Modified Axle Control
2S/2M 2 sensors, 2 modulators MSR  Modified Side Control
4S/2M 4 sensors, 2 modulators PIN Personal Identification
4S/3M 4 sensors, 3 modulators Number
ABS Anti-Blockier-System SK Special Calibration

C3 speed signal

ECAS Electronically Controlled Air VCS

Suspension

ECU Electronic Control Unit

IL Indicator lamp
INAR Indirect Axle Control

Constant
Vario Compact ABS

WABCO 17



Vario Compact ABS

Planning a System

For Planning a System

For Sensors

Standard Equipment /
Retrofitting

Vehicles Carrying Dangerous
Loads

PLEASE NOTE!

The ECU 446 108 030 0 can be used
as a universal unit for all variants
from 4S/3M to 2S/2M.

The "scaled-down” version
446 108 040 0 can be used for
4S/2M or 2S/2M.

Basically itis only wheels which have
sensors fitted which never lock.

For cost reductions, however, it is
possible to combine two wheels on
one side of a semitrailer, for in-
stance, although the wheels which
have not had sensors fitted might
lock.

Whilst as standard equipment it is
definitely worth optimizing the sys-
tem and the trials required for this
purpose, it is always better when ret-
rofitting this system to equip one ad-

Since late 1990, the German guide-
line TRS 002 (Technical Guideline
Roads) no longer applies.

The provisions have been sim-
plified slightly and are contai-
ned in Code of Practice 5202
from "TUV“ (German Technical
Control Board). ”Electrical
Equipment for Vehicles Car-
rying Dangerous Loads - Com-

This does not have the socket for the
3rd modulator.

Both ECUs can also have their pa-
rameters set for 2S/1M.

If an even greater compromise be-
tween ABS control and costs is to be
achieved, the result would be a
2S/2M system for the semitrailer with
3 axles.

ditional axle with sensors if in doubt.
Usually the additional materials re-
quired serve to reduce the labour
costs ensuing if the result is not sat-
isfactory.

ments on Margin No. 11 251
and 220 000 (Annex B.2) GGVS/
ADR*.

However, all the components of
Vario Compact ABS continue to
meet the requirements of the former
TRS guideline so that there should
be no difficulties when a vehicle with
a properly installed system is in-
spected.

ADR (German): ~ GGVS

ADR:

ADR (French):

European Agreement Concerning the International
Carriage of Dangerous Goods by Road

Accord européen relatif au transport international des
marchandises Dangereuses par Route.

GGVS is often confused with explo-
sion protection.

They are not the same!

No ABS components may be located

in parts of the vehicle (e. g. pump ar-
ea) in which only explosion-proof
parts may be installed.

18 WABCO
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Vario Compact ABS

Air Lines
energy supply towards the valves
—_— —
wrong /l I\
reservoir
preferable
i W
.
— reservoir
—
J_

Energizing ABS Relay Valve
472 195 03.0

24" 24"
S
1

Fig. 5
Length L is identical for identical
brake cylinders

24" 30"
e

Fig. 6

With cylinders of different sizes:
Select greater L leading to the
smaller cylinder

24"

24"

Fig. 7

Pilot and supply lines leading to-
wards the valves should be divided
as symmetrically as possible

Long vehicles and large brake cylin-
ders can be critical in terms of time
response. In such cases it is impor-
tant to avoid T-pieces with unfavour-
able flow properties, unnecessary
elbows and supply lines of insuffi-
cient diameters.

The ABS relay valve must be
mounted on the vehicle frame.
Mounting on the axle is not ac-
ceptable.

For the ABS to function proper-
ly with the WABCO control units
specified for the purpose, it is al-
ways important that the brake
pressure in the connected brake
cylinders is quick enough to fol-
low that in the control chamber of
the ABS relay valve. For this rea-
son, the brake cylinder volume
controlled by an ABS relay valve
should usually not exceed a total
of 2 dm? (e. g. 2 brake chambers
Type 30).

The length of the lines between
the ABS relay valve and the brake
cylinders should be as short as
possible, and never more than
2.5 metres. If two brake cylinders
are actuated by one ABS relay
valve, both operating ports (2)
must have lines of equal length
leading to the brake cylinders
(Fig. 5). Their nominal width
should be between 9 mm and

11 mm. The nominal width of the
supply lines leading to the ABS
relay valves (Port 1) should be as
great as possible (NW > 9 mm).

For reservoir sizes, please refer to
"Test Report for Trailers® expertise,
WABCO No. 815 000 314 3.

If two ABS relay valves are supplied
from one supply line (Fig. 7), please
make sure that the lengths and nom-
inal widths of the lines are identical to
achieve identical flow conditions.
This also applies to the use of
T-pieces.

The pilot lines leading up to the ABS
relay valves (Port 4) should have a
nominal width > 6 mm, and be as
similar as possible. If excessive brak-
ing occurs with small brake cylinders
or a small filling volume (brief locking
phases possible when the braking
process is commenced), a throttle
may be fitted downstream from Port
4 - e. g. the nominal width of the
brake pressure pipe / hose can be re-
duced to NW 6 (e. g. pipe 8 x 1).

WABCO
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Planning a System

Correct:

12
4 2

Fig. 8

If the relay function is not required,
the pilot connection (4) is taken off
the supply line (1) - so-called add-on
circuit. Supply pressure arrives a few
milliseconds before pilot pressure

Wrong:

| I~

N

AN

Fig. 9

Due to the straight piping, the pilot
pressure is present at 4 before the
supply pressure.

Result: valve overreacts.

In some cases it is possible to oper-
ate the ABS relay valve without any
relay function ("add-on* circuit).

Here the control or pilot line from the
relay emergency valve runs directly
to Port 1 and is connected to Port 4
using a bypass with a line which is as
short as possible (e. g. T-piece di-
rectly at Port 1) if no other compo-
nents of the braking system are to be
fitted downstream. Ifan ALB, adapter

When retrofitting the system, please
bear in mind: If the normal braking
system contains a relay valve (e. g.
on the rear axles), this can be re-
moved when ABS relay valves are
installed, i. e. the supply and pilot
lines can be run directly to the ABS
relay valves.

When fitting a 4S/2M system on
3-axle semitrailers (three brake cylin-
ders on one side of the semitrailer
are controlled by one ABS relay
valve), the order in which the axles
lock should be ascertained first (lad-
en/unladen) before the ABS relay
valves are fitted. The two brake cylin-
ders on the axles which are the first

or similar valve is present, these
should be placed in the bypass (be-
tween Ports 2 and 4 of the ABS relay
valve).

This is possible only in the case of fa-
vourable response times, e. g. on the
front axles of towbar trailers where
steep pressure gradients are
achieved through short pipes.

to show a tendency to lock should be
connected together to an operating
port (2) of the ABS relay valve. If the
trial runs necessary for this purpose
cannot be done on private terrain,
please contact the manufacturer of
the axle assembly. Installation
should be symmetrical, with identical
piping cross-sections and lengths,
from the T-piece.

Using the description above it should
be possible to properly install the
ABS relay valve and thus to ensure
proper functioning of the ABS sys-
tem.
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Vario Compact ABS

WABCO - Part Number

The ECU 446 108 ... 0

Compared with that for Vario-C, this ECU is considerably
smaller and lighter.
Its essential features are:

» external plug-in connections
It is no longer necessary to open the ECU.

* integrated flashcode - LED

« error code reference on the housing

The information below provides an overview of the system as
a whole.

L] T
® ©
)

g
——
==

not supp-

Features Comments

Cgmgact- Compact- separate
s t::(lig':d witaecst;g?ing ECU 2S/2M | ISO (24N | RV | MRV | ISS RET | C3

400 500 0300 - 446 108 030 0 X X X | -1X - X | =X 3 MOD

- - 446 108 031 0 X X X | -1X X X | - 1X VCS-Plus
400 500 037 0 - - X X X | X | X - X | -1 X 3 MOD
400 500 038 0 - - X X X | X | X - X | -1 X 3 MOD
Type B
400 500 0320 - 446 108 032 0 (=N X X X | -1X X - X | X 2 Mo,

4S/3M+RET

400 500 034 0 - - N x| x| x| x| x| - | x| - | x| Wshabds
400 500 035 0|400 500 063 0446 108 035 0 X X X | X | X - X | = | X 2 MOD
400 500 036 0|400 500 064 0 - X X X - - X | -1 X 2 MOD
400 500 050 0 - 446 108 050 0 X X X | -1X X X | -1 X 12 V-ECU
Type C
400 500 040 0|400 500 066 0446 108 0400 — X X X | -1X - - | =] X

- - 4461080410 - X X X | -1 X X - | - | X VCS-Plus
400 500 042 0 - - - X X X | -1 X - - | -] X
400 500 045 0|400 500 067 0446 108 0450 — X X X | X | X - - -1 X
400 500 046 0 - - - X X X | X | X - - -1 X
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Vario Compact ABS | Components

Explanations:

—4S/3M, 4S/2M, 25/2M:  system suitable for the respective ECU; grey background means as supplied,
2S/1M always being possible.

—1S0: Supply according to ISO 7638; with supply exclusively according to ISO, voltage output
for Diagnostic Controller on the diagnostic plug.

— 24N;: additional supply with 24N (mixed supply)

-RV: actuation for ABS relay valve only

- MRV: actuation for solenoid control valve (ABS relay valve possible)

— Ret: actuation of a retarder possible

—ISS Integrated Speed Switch

-C3 Output for speed signal at the diagnostic plug

-2 MOD 3rd modulator and solenoid cable are not supplied with the compact unit

-3 MOD 3rd modulator and solenoid cable are supplied with the compact unit.

— w. stud bolts with 3 stud bolts M8 for mounting on the ABS relay valve.

Wiring with retarder control:

fil3E =

I —
1] B e

[E Z= =jj | 'A:H_izdlwﬁ‘;...o

-_‘@1" STl W] \
[
t_1
fl |d e
O I L
ground (terminal 31)
brown (terminal 15) yellowigreen
85
operational - -
position shown :  retarder : Ei
operational “xh
—e
_____________ 87A,
not supplied
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Wiring of integrated
speed switch (ISS):

ground (K1.31)
yellow/green
" |

i
I

I

|

. I
operational I
I

I

I

I

I

I

I

|
|

|

position shown : 87,
i *

V vehicle > V thershold > o
87A'!

not supplied

With mixed supply ISO 7638 + 24N (optional):

ISO 7638 - supply cable

IL (BU/BN)
ground (BN)\

+24V (RD)

ISO 1185 (24N)

24N stoplight supply
24N supply cable
2x25mm? /1x1.5mm?
449314 ...0

diagnostic cable with equipment plug
7-poles / 5-wires: 5 x 0.5 mm

+24V. volts ground / ISO diagnosis K + L
indicator lamp

With mixed supply ISO 7638 + 24N + 24S

ISO 7638 - supply cable

\\ trailer ABS indicator lamp
2D e BL

diagnostic cable with equipment plug
7-poles / 5-wires: 5 x 0.5 mm

+24V. volts ground / ISO diagnosis K + L
indicator lamp

housing for wiring
e.g.446 010 092 2
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Components ,,Wiring Diagram*
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Vario Compact ABS

Wiring Diagram
8418011880

Fitting Position:

PLEASE NOTE:
Unacceptable Fitting Position:

This diagram shows the wiring for the
maximum version 4S/3M with a re-
tarder. Systems 4S/2M and 2S/2M
can be derived from this.

Supply Connection:

The allocation of the supply connec-
tion (POWER marking on the cover)
is in keeping with ISO 7638. The plug
is larger than any other so that mis-
matching is not possible. It always
has to be connected.

Modulator Connections:

At the modulator connection BU/YE,
two modulators are connected via
one solenoid cable (Y cable)

449 444 ... 0. Valves B and C are
connected to each other. This termi-
nal always has to be assigned.

Modulator connection RD is required
only for 4S/3M systems or for retard-
er operation (please also refer to
Page 22). Itis present only on ECUs
... 030 0to ... 035 0. If one of these
ECUs is used fora4S/2M or a 2S5/2M
system, this terminal must be closed
using a cover similar to the one used
on the diagnostic connection.

The standard arrangement on the
ECU has sensor terminals pointing
vertically downwards.

YE /

/—QL/H
178
Q

00N

N¥IO
L)
o
-8
2
I
£

13/7T—10——9

RO

If fitted as shown, water might collect
between the cover and the terminal

Sensor Connections:

For a 2S5/2M system, only terminals
YE1 and BU1 are used. Ifa4S/2M or
4S/3M system is connected, termi-
nals YE2 and BU2 also have to be
used.

Please note:

Similar to Vario-C, the sensors of the
yellow terminals (YE1 and YE2) are
connected to the vehicle's right-hand
side.

Diagnostic Connection:

Marked "DIAGN®, this connection is
used for connecting diagnostic
equipment. For this reason, this is
where the K and L lines to the diag-
nostic connection are located. ECUs
for supply according to ISO only, the
electricity supply for the diagnostic
equipment is provided, and this is
where the output of the speed signal
(C3) is located.

Please note:
If supply is mixed, apply foot
to the brake for diagnosis!

Alternatively it is also possible to
have a horizontal arrangement. The
integrated flash code lamp must then
point upwards.

|
|
(HE==
i
e D Y

frame and not drain off.

B

i
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Components

The VCS Plug-In System

PLEASE NOTE !

Coding Sleeves

The wiring has been changed signif-
icantly from Vario-C. The ECU has

all terminals on its outside. Diagnos-
tics are also externally accessible so

that the ECU no longer needs to be
opened. Therefore, the following ap-
plies:

The ECU may

not be opened !

The plugs for the electricity supply,
modulators and diagnostics are cod-
ed to prevent mismatching. Coding
sleeves are available for the sensor

plugs.

All plug-in connections have special
locking straps fitted. To connect a ca-
ble, the locking strap is pushed up,
the plug pushed in and the strap
locked. If a locking strap is found to
be stiff after a time, use a screwdriver
to cautiously lift the strap.

The sensor extension cables can
have coding sleeves fitted to prevent
mismatching of sensors.

hooks lock

sensor cables

—
|
S

terminal

Fig. 10

If the vehicle is painted after the ECU
has been installed, excessive coats
of paint in the area of the plug in con-
nections should be avoided.

A protective cover (Part No.

830 902 402 4) is available for cov-
ering this area. This is a disposable
item and should be removed after
painting.

For this purpose, the coding sleeves
are placed on the coupling sockets of
the sensor extension cables. Their
hooks lock into place but can be re-
moved as necessary. The coding
sleeves have coding lugs which fit
into corresponding gaps on the con-
nector frame (see Fig. 10). Each
sleeve will fit only one location.

The coding sleeves
(Part No. 472 195 374 2) are
available as an accessory kit.
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ABS Relay Valve
47219503.0

Fig. 11

Fig. 12

Fig. 13

This consists of two subassemblies:
The actual relay valve and the elec-
tro-magnetic control valve.

Using the illustration, here is a brief
description how it operates.

Fig. 11 ports and designations:

1 - supply port

2 - 2 brake cylinder ports
3 - exhaust

4 - pilot connection

K - piston

RV - check valve

M1 - solenoid 1

M2 - solenoid 2

A - upper piston chamber
B - lower piston chamber
RK - annular piston

F - spring

Functional Description:

Example 1

Supply pressure present but no pilot
pressure:

Annular piston (RK) is pushed
against its seat by spring (F), closing
Inlet 1 against Chamber B (and thus
Port 2).

Operation with ABS control:
Fig. 12

Pressure Buildup:

The solenoid is dead and the pilot
pressure is present in Chamber A.
The gap between the annular piston
and the seat is visible. Air flows from
1to 2.

Fig. 13

Pressure Hold:

Solenoid 1 is excited and the arma-
ture has attracted. This has broken
the passage of air from 4 to Chamber
A (in spite of the rising pilot pres-
sure). The pressures in Chambers A
and B are balanced.

The annular piston is in contact with
its seats. Air can neither pass from 1
to 2 nor from 2 to 3 (atmosphere).

Example 2
Supply pressure present, pilot pres-
sure e. g. 1 bar:

The pilot pressure at 4 flows via So-
lenoids M1 and M2 into the upper
piston chamber, forcing the piston
downwards. A small gap between 1
and Chamber B opens (see Fig. 12).
At Port 2, the pressure increases
(connected brake cylinder not
shown). Since the surfaces on the
piston's upper and lower sides are
identical, the piston returns to its
original position as soon as the pres-
sure at 2 equals that at 4. The annu-
lar piston is once again in contact
with its seat - the passage between 1
and Chamber B is closed. When the
pilot pressure falls, the piston (K) is
raised and the pressure is released
via 2, Chamber B and Exhaust 3.
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Fig. 14

Double ABS Relay Valve

472195 041 0 ,,Horizontally

Opposed Valve"

Fig. 14
Pressure Decrease:
Solenoid 2 excited

1. Pilot pressure closed against
Chamber A

2. The raised seal at the foot of M2
releases the pressure in Cham-
ber A through the inside opening
of the annular piston to at-
mosphere.

Important for Mounting:

Avoid mounting the aluminium hous-
ing on any steel parts unless they
have sufficient surface protection.

Debur drilled hole in steel and paint

This valve is the result from combin-
ing 2 x 472 195 031 0. Its time re-
sponse is identical with that of those
valves.

ABS Relay Valve:

This raises Piston K, and air now es-
capes from B through the visible gap
at the annular piston, via Port 2 and

the connected brake cylinder.

For low-noise installation, a muffler is
available. WABCO Part No. see
Page 30.

- Then attach the valve.

This prevents contact corrosion.
Valve outlet pointing downward,
leaving a space of approx. 50 mm to
permit free blow-out.

Please note:

The supply line must be 18 x 2.
Port 21 is designed to supply a third
modulator (supplied with a screw-in
plug).

The electrical connections and the
lengths of hoses and pipes are also
to be treated similar to

472 195 031 0.

Part Number

Pilot Connection

Inlet/Outlet Volts | used as/in

Comments

4721950310

1 x M16x1.5

3xM22x1.5 24 Standard

with bayonet to DIN 72585-A1-3.1-Sn/K1

472195033 0

1 x 3/8“-18NPTF

2 x 3/4“-14NPTF

4 x 3/8"18NPTFE 12 | USA/ Austr.

with bayonet to DIN 72585-A1-3.1-Sn/K1
pilot pressure higher by 4 psi

472195034 0 1xM16x1.5 3 xM 22x1.5 12 | 12V Europe | with bayonet to DIN 72585-A1-3.1-Sn/K1

4721950410 1xM 16x1.5 7 xM 22x1.5 24 | Horizontally | with bayonet to DIN 72585-A1-3.1-Sn/K1
opposed

4721950440 1xM 16x1.5 7 x M 22x1.5 12 valve with bayonet to DIN 72585-A1-3.1-Sn/K1
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Solenoid Control Valve
472195...0

The purpose of the solenoid control
valve on the trailer

— used only with
ECU 446 108 0310
or 446 108 0410

is to increase, reduce or hold the
pressure in the brake cylinders dur-
ing a braking process depending on

Pressure Increase: (Fig. 15)

The pressure coming in at Port 1 im-
mediately opens the inlet diaphragm
(a). The ensuing pressure increase
in Chamber B causes the com-
pressed air to flow via Port 2 to the
brake cylinder and into annular duct
(d) above outlet diaphragm (c). At the
same time, compressed air flows

Pressure Reduction: (Fig. 16)
When the ABS electronics provide
the signal for decreasing the pres-
sure, Solenoid | is reversed, valve
(h) closes and valve (j) opens. The
compressed air in Chamber A flows
via Chamber D and duct (k) into
Chamber E where it closes the inlet
diaphragm (e). At the same time, So-

Pressure Hold: (Fig. 17)

Through a corresponding impulse as
Solenoid Il reverses, valve (f) is
closed and valve (g) opened. This
causes the pressure present at Port

Solenoid Control Valve:

the control signals, in milliseconds,
received from the ECU. Itis designed
for 24 volts at a maximum operating
pressure of 10.0 bar.

The line between the valve and the
brake cylinder should be no longer
than 1.5 m.

through the duct (b) via the opened
valve (g) into Chamber C below the
outlet diaphragm. Any increase in
pressure at Port 1 is passed on via
Port 2. The same applies vice versa
every time the pressure is reduced.

lenoid Il reverses, closing valve (g)
and opening valve (f). This causes
the pressure in Chamber C to be re-
duced via Exhaust 3. Outlet dia-
phragm (c) opens.

The brake pressure at Port 2 es-
capes to atmosphere via duct (e) and
Exhaust 3.

1 to return to Chamber C, closing the
outlet diaphragm (c).

The solenoid control valve is now in
a "pressure hold“ position.

Part Number Inlet / Outlet Port | Volts Comments
472195016 0 M 22 x 1.5 Voss 24
472195018 0 M22x1.5 24
4721950190 | M22x15Parker | 24 | _  WOOWONEL
472195 052 0 1/2°-14 NPTF 12
472 195 066 0 M22x1.5 12

Fig. 17
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Silencer 432407 ...0

The definition of limits for the noise
from compressed air braking sys-
tems requires the use of noise muf-
flers to make sure that any exhaust
or blowout noise does not exceed the
legally permissible level.

Silencer for Components of the
Braking System

Due to low pressure peaks, only ab-
sorption dampers are used for this
purpose.

They are connected to the compo-
nents via a thread M22 x 1.5, or a
snap fastener.

Particularly the snap fastener per-
mits easy retrofitting of silencers pro-
vided the basic component has a
suitable connector provided.

Fig. 18
Part Number Noise Emission B Diameter Port A
at [mm] @ [mm]
shap-on contour and clamp
432 407 0120 13 bar < 70 dBA 62 87 (for air dryer)
11 bar < 69 dBA

432 407 060 0 13 bar < 72 dBA 55.5 69 M22x1.5

432 407 0700 10 bar < 69 dBA 53 69 snhap-on contour
Sensors Vario Compact ABS provides for 2 transport of the axle, the coupling is

441 032 808 0

and 8090

types of sensors which differ only in
cable length and are completely
identical otherwise. Both have
sprayed-on coupling sockets for a
corresponding plug and meet the re-
quirements of IP 68 when connected.

The coupling socket is sprayed onto
the cable and is destroyed when re-
moved.

To provide protection against dirt or
water ingress during storage or

closed with

Plug 898 010 370 4

Cable lengths:
400 mm =

1000 mm =

4410328080
4410328090

When replacing a sensor it is advisa-
ble to also replace

Clamping bush 899 760 510 4
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Electrical Data for WABCO
Sensors:

Coupling Retainer
441902 352 4

Compared with Sensor 441 032 001
0 (Z version), the voltage output of K
and S sensors has been doubled for
the same speeds (instead of 55 mV
now 110 mV at 1.8 k. p. h. and iden-
tical air gap).

The table below shows an example
for each series. All voltages refer to
1.8 k. p. h. and an identical air gap
(0.7 mm).

The letters are printed on the sensor
cap.

For measuring the resistance,
please note: If a cable tester or the
Diagnostic Controller are used for
measuring the resistance whilst sen-
sor temperatures are higher than
40°C (hot brakes), it is possible that
the display range is exceeded.

In this case a multimeter would show
the higher values.

Thumb rule:
per 10°C change in temperature
= 4% change in resistance.

Fig. 19

Example for Installation:

Sensor Res_istance Output Voltage e.g.
Type in Q Ueff Uss
z 1280 + 80 ~20 mV 55 mV 4410320010
K 1750 159 ~ 40 mV 110 mV 441032 633 0
S 1150 *1%0 ~40 mV 110 mV 441032 578 0
S pus | 1150 190 ~40 mV 110 mV 441032 808 0
S pus | 1150 150 ~ 40 mV 110 mV 441 032 905 0
Please note: Authorized types of grease:

Grease must be used for fitting
both bush and sensor.

This prevents the sensor getting
stuck.

When adjusting the sensor (exces-
sive air gap), never use force or inap-
propriate tools such as pointed or
sharp objects which might damage
the sensor's cap.

Repair-Kit: 441 032 935 2
4 x bushes, grease and clamp

For securing the sensor to its con-
nection cable, it is advisable to use
the coupling retainer shown in

Fig. 19.

Staborags NBU

1 kg drum 830 502 063 4
5 g tube 068 4
Complete sensor kit ... 8080

clamping bush +

grease 441 032921 2

Complete sensor kit ...8090
clamping bush +

grease 441032 922 2

Axle BPW
Complete sensor kit
clamping bush +
grease

..9050

441 032 963 2

oMy —— T
AN |
T T T
FP=age——1y
|
w=
2883
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Standard Cables

Supply Cables

Semitrailer

‘El'lumm =

@ 10,6

Towbar trailer

‘EI'.HHIH\ =

10,6

Part Number: 24V

12V

446 008 380 2
446 008 385 2

10,6
-

o
=) S

Part Number: 24V 446 008 390 2

12V 446 008 395 2

Plugs and sockets are not supplied and need to be
ordered separately.

Mixed Supply Cable

-
o
Q

1N

)
o
Q

Fig. 20

Ready-made cables must be used
for VCS. These cables have
sprayed-on plugs which considera-
bly enhance product quality and pre-
vent improper installation of
electrical connections.

For the standard application in
towbar and semitrailers, thew 5-wire
supply cables are available with

There is a number of standard types
of cables available in various
lengths; these can be supplied at
short notice and at favourable prices.

"plugs” and "sockets® in accordance
with DIN/ISO 7638.

Part Number Length [mm] Part Number Length [mm]
With Socket for Semitrailer
4491120350 3500 449 112100 0 10000
449 112 047 0 4700 449 1121200 12000
449 112 060 0 6000 4491121300 13000
4491120800 8000 449 1121400 14000
4491120900 9000
With Plug for Towbar Trailer
449 212 060 0 6000 449 2121000 10000
449 212 080 0 8000 449 2121200 12000
449 212 090 0 9000 449 2121400 14000
Without Coupling Socket
449 332 003 0 300 449 3321200 12000
449 332 060 0 6000 449 3321400 14000
449 332 080 0 8000 449 3321800 18000
449 332 090 0 9000 449 3322500 25000
449 3321000 10000
Mixed Supply Cables (L1 /L2)

449 3140170 | 12000/ 250 449 314 237 0 | 12000 /5000
449 314 0550 | 8000/ 1000 449 314 257 0 | 12000 /6000
449 314 057 0 | 12000/ 1000 449 314 337 0 | 12000 /12000
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Separate Version Part Number Length [mm] Part Number  Length [mm]
Supply Line for Separate Version
T 449 331 003 0 300 449 3311000 10000
S 449 3310250 2500 4493311200 12000
. £ 449 331 060 0 6000 449 331 160 0 16000
Cables with ABS Socket
449 1320350 3500 4491321200 12000
- T . 449 132 080 0 8000 4491321400 14000
s L 449 132 090 0 9000 449 132150 0 15000
4491321000 10000
Cables with ABS Plug
é 1 449 242 080 0 8000 449 242100 0 10000
) L
Fig. 21
Sensor extension and solenoid
valve cables Part Number Length [mm] Part Number  Length [mm]

Sensor Cables

449712008 0 760 449712 064 0 6350

4497120180 1780 4497120700 7000

A= ; === 449712023 0 2300 449712 080 0 8000
L 4497120300 3000 449712090 0 9000

4497120350 3500 4497121000 10000

449712038 0 3810 4497121200 12000

4497120400 4000 4497121300 13000

4497120510 5080 4497121500 15000

449712 060 0 6000 4497122000 20000

Solenoid Valve Cable

_ 449 411 005 0 480 449 411 060 0 6000
= ——(= 449 4110130 1300 449 411070 0 7000
' s 449 4110150 1500 449 411 080 0 8000
449 411020 0 2000 449 411 090 0 9000
449 411030 0 3000 449 411 100 0 10000
449 411 040 0 4000 449 411120 0 12000
449 411 050 0 5000 449 411140 0 14000

Fig. 22
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L1 (blue)

. \lﬂ“%!

L, (yellow)

L1

-

L2

20_|

Part Number

Length [mm]

Part Number

Length [mm]

Solenoid Cables for Relay Valve (L1 /L2)

449 444 022 0 400/ 400 449 444 188 0 3000 / 4000
449 444 023 0 1000/ 400 449 444 190 0 4000 / 4000
449 444 043 0 | 1000/ 1000 449 444197 0 | 12000 / 4000
449 444 0640 | 1350/ 1350 449 444 232 0 5000 / 5000
449 4441030 | 1000 /2000 449 444 2350 8000 / 5000
449 4441040 | 1350/2000 449 444 2510 4500 / 6000
449 444106 0 | 2000 /2000 449 444 253 0 6000 / 6000
449 444108 0 | 2000 /3000 449 444 273 0 6000 / 7000
449 4441340 | 7000 /2500 449 444 2740 7000/ 7000
449 444150 0 | 4000 /3000 449 444 316 0 | 10000 / 10000
449 4441690 | 3500 /3500 449 444 337 0 | 12000/ 12000
449 444187 0 | 2500 /4000 449 444 358 0 | 15000 / 15000
Solenoid Cable 3rd Modulator / Retarder (L1 /L2)
449 454 1550 | 8000 /3000 449 454 295 0 8000 / 8000
449 454 2350 | 8000 /5000
ISS Cable
449 402 020 0 2000 449 402 070 0 7000
449 402 030 0 3000 449 402 100 0 10000
449 402 040 0 4000 449 402120 0 12000
449 402 060 0 6000 449 4021300 13000
Diagnostic Cable
4496120100 1000 449 612 060 0 6000
449 612 030 0 3000 449 6121200 12000
449 612 050 0 5000
Adaptor - solenoid cable
cable end type
Socket
894 601 132 2 150 ey phalonet
B1-3.1-Sn/K1
Socket
894601133 2 150 SR | e,

B1-3.1-Sn/K1
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Cable Connector
446 105 750 2

20

CLAMPING RANGE
¥ KLEMMBEREICH

SW17

(SR 8,7 mm

]—|’| wREee
I —
* i | E—

PG 11
SW17

X2

TP 8 ||
-Twsooz
Py

@20

M
L

12
116

12

~ 133

PG 11

Fig. 24

ABS sensor cable binder with
double fastener
894 326 0124

For special cases in which ready-
made cables need to be extended, or
for repairing a cable which is already
in place but has been damaged, this
connector can be used. It is ap-
proved for use in vehicles carrying
dangerous loads, as shown by its im-
print.

The connector is suitable for con-
necting the cables

corrugated pipe - corrugated pipe
sheath — corrugated pipe
sheath — sheath
corrucated pipe - NW10
sheathed cable 6- 8.7 mm g

When doing the wiring, “ordinary” ca-
ble binders are often used. This can
cause shagging or breaks, especially
if corrugated pipe is used. For wiring
which not only looks good but offers
a good technically sound solution,
the cable binder with double fastener
should be used.
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Flash Code Vario Compact

Diagnostic Cable
449612 ...0

Other Diagnostic Means

With the development of Vario Com-
pact ABS (VCS), WABCO has con-
siderably enhanced the well-known
Vario-C flash code.

The essential changes are:
— The ECU no longer needs to be
opened for diagnostic purposes

— Flash code available for normal
and expert modes.

With this diagnostic cable, WABCO
has made it possible to perform ex-
ternal diagnosis on the vehicle. For
this purpose, the cable is fitted direct-
ly on the side of the vehicle, or on its
front or rear.

If the diagnostic means listed above
appear to make diagnosis exces-
sively time-consuming, WABCO also
offers more comfortable and easy-to-
use diagnostic equipment:

Compact Tester:
This tester now permits the Vario-C
and VCS electronic systems in a
trailer to be tested without any docu-
mentation and to achieve real com-
missioning. Any errors are logically
assigned to symbols and are clearly
defined.
Compact Tester:
Diagnostic Cable:

446 3004000
446 3004010

Diagnostic Controller:

This allows what is probably the most
comprehensive type of diagnosis.
The Controller has an integrated
multimeter. The findings from testing
the ABS can also be printed out in a

log.

Diagnostic Controller-

Set: 446 300 3310
Programme Card

VCS German 446 300624 0
VCS English 446 3006510

Diagnostic Cable for
external diagnostic

connection 446 300 329 2

— For the first time it permits actual
commissioning using the flash
code plug.

Please also refer to the brochure en-
titled "Description of Flash Code for
Vario Compact ABS”. The address
from which that brochure can be or-
dered is shown on the outside back
cover.

This cable has the sprayed-on VCS
plug on its electronics end and a
round 7-pole connector.

Diagnosis with the PC

In parallel to the long-term known
diagnostic tools WABCO offers the
PC Diagnosis. All functions are
available like they are given with the
Diagnostic Controller. Upon that a
notepad function can be used.

Ordering number for VCS Soft-
ware disk is 446 301 502 0.

This Software is available via Soft-
ware Subsription, too.

The software offers comprehensive
and convenient diagnosis. The soft-
ware and the interface will run on
any conventional PC or laptop with
the following qualities:

Hardware Requirements
The following hardware is required:

¢ Notebook / laptop wherever pos-
sible

¢ Pentium PC or higher

e 16 MB main memory, colour dis-
play 800x600

e ca 10 MB free disk space
e 3.5" floppy drive

e 1 COM interface (9-pin) for the
Diagnostic Interface

*  Win95/98/2000, WIN NT
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Diagnosis Interface (for the COM interface, 9-pin connec-

For establishing diagnosis with the "

control unit, WABCO Diagnostic In-
terface Set Part No. 446 301 021 0 is
required.

The vehicle connection on the inter-
face is similar to the connection for
the Diagnostic Controller, permitting
the continued use of connecting ca-
The set contains the interface and a  bles used in the past.

PC-Diagnosis connecting cable to the PC/laptop
H
= E
/ =\
Diagnostic
Controller
Integrated
4463004010 / 1=6m ] Flash Code-LED
I E
@I num\l' :
TR T
_ e &I
o mmm ®
B

4463003292/ 1=6m 449612..0/1=0,1-20m

- i

el

2
v S 7 A

o

Flash Code PI
Compact Tester ash Lode Flug
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Annex A

List of Standard Parameters

Vario Compact ABS
As of: 16/01/96

Parameters which can be changed by the customer:

Parameter

Possible Settings

Standard Setting

Indicator lamp function

WABCO standard
passenger car function
Grau function

WABCO-Standard

Calibration of mileage counter

number of pole wheels
80, 100, 120 teeth
rolling circumference of tyre

number of pole wheels
z=100

rolling circumference of tyre
Ugyn = 3240 mm

ISO-Address 10

ISS Function Standard or Pulse Function Standard Function
ISS speed threshold between 4 and 120 k. p. h. 0 k. p. h.

Service signal Can be set at random 30.000 km

Parameters which can be changed only when entering the PIN:

Parameter

Possible Settings

Standard Setting

ABS tyre parameters

number of pole wheels
80, 100, 120 teeth
rolling circumference of tyre

number of pole wheels
z=100

rolling circumference of tyre
Ugyn = 3425 mm
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Tyre Data for Mileage Counter

Type of Tyr e r dyn u dyn No. of teeth on pole wheel/mileage counter reading after 1.000 km
(=2*rdyn*3.14) |60 teeth |80 teeth |90 teeth |100 teeth |120 teeth
[mm] [mm] % |km | % | km | % | km | % | km | % | km
6,70R 13 318 1998 -3| 972
205 R 14C 324 2036 -1 991
7,00R 12 329 2067 1] 1006
6,70R 14 336 2111 3] 1027
220/75 R 15 340 2136 4] 1040
205/80 R 15 344 2161 5| 1052
205/65 R 17,5 345 2168 5| 1055
205/75 R 15 347 2180 6] 1061 -20| 796
6,70 R 15 350 2199 7]11070] -20{ 803
7,00R 15 353 2218 8] 1079] -19[ 809
6,00 R 16 357 2243 9] 1091] -18[ 819
6,50 R 16 362 2274 11 1107] -17] 830
7R17,5 362 2274 11 1107] -17] 830
205/75R 17,5 366 2300) 12[1119] -16] 839
7,50R 15 371 2331 13] 1134| -15| 851
215/75R 17,5 372 2337] 14 1137] -15] 853
6,50 R 17 375 2356| 15[ 1147] -14] 860
7,00R 16 380 2388 -13] 871
8R 17,5 380 2388 -13] 871
225/715R 17,5 380 2388 -13] 871
85R 17,5 384 2413 -12| 881
245/70 R 17,5 386 2425 -11] 885
235/75R 17,5 388 2438 -11] 890
7R 19,5 388 2438 -11] 890
7,50R 16 389 2444 -11] 892
9R 17,5 399 2507 -9 915] -19] 813
8,25R 15 406 2551 -7 931] -17] 827
245/7T0R 19,5 407 2557 -7{ 933] -17] 829
96R17,5 408 2563 -6[ 936] -17] 831
8R 19,5 415 2607 -5[ 952| -15| 846
10R 17,5 416 2614 -5[ 954| -15| 848
8,25R 16 417 2620 -4[ 956] -15] 850
6,50 R 20 417 2620 -4[ 956] -15] 850
265/70 R 19,5 421 2645 -3[ 965| -14| 858
8,25 R 17 430 2702 -1 986] -12| 876
275/80 R 18 430 2702 -1 986] -12| 876
435/50 R 19,5 449 2821 3] 1030 -12] 880
7,00R 20 433 2721 -1 993] -12] 882
9R 19,56 434 2727 0] 995| -12| 884
285/70 R 19,5 434 2727 0] 995| -12| 884
9,00R 16 442 2777 1[ 1014] -10] 901| -14| 855
445/45 R 19,5 442 2777 1[ 1014| -10] 901| -14| 855
96R 19,5 445 2796 2| 1020] -9 907| -14| 861
10,00 R 15 446 2802 2] 1023] -9 909| -14| 863
305/70R 19,5 448 2815 3] 1027 -9] 913]| -13| 867
7,560R 20 450 2827 3] 1032 -8] 917| -13| 870
255/7T0 R 22,5 451 2834 3] 1034 -8 919 -13] 872
8R 225 454 2852 4| 1041 -7| 925| -12| 878
275/80 R 20 455 2859 4] 1043| -7] 927 -12| 880
10,5 R 20 460 2890 5] 1055 -6 937| -11] 890
11/70 R 22,5 465 2922 7] 1066/ -5] 948]| -10{ 900
275/7T0 R 22,5 465 2922 7] 1066/ -5] 948]| -10{ 900
8,25 R 20 466 2928 7] 1069f -5] 950| -10] 901
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Tyre Data for Mileage Counter

Type of Tyre r dyn u dyn No. of teeth on pole wheel/mileage counter reading after 1.000 km
(=2'rdyn*3.14) |60 teeth |80 teeth |90 teeth |100 teeth |120 teeth
[mm] [mm] % |km| % | km | % | km | % | km | % | km

335/80 R 18 469 2947 8] 1075] -4] 956 -9 907

9R 225 470 2953 8] 1078 -4] 958| -9 909

425/55 R 19,5 474 2978 9] 1087] -3] 966| -8] 917

295/70 R 22,5 478 3003 10] 1096] -3] 974 -8 925

C 22,5 Pilote X 480 3016 10] 1101] -2] 978] -7 929

385/65 R 19,5 484 3041 11] 1110 -1] 986] -6 936

305/70 R 22,5 485 3047 111 1112  -1] 988] -6 938

D 20 Pilote X/ 12/80 R 20 490 3079 12| 1124 0] 999 -5] 948

D 22,5 Pilote X 491 3085 13| 1126 0] 1001 -5 950

275/80 R 22,5 492 3091 13] 1128 0] 1003] -5] 952

335/80 R 20 493 3098 13[ 1130 0] 1005 -5 954

315/70 R 22,5 493 3098 13] 1130 0] 1005 -5 954

9,00 R 20 495 3110 14] 1135 1] 1009 -4] 958

10 R 22,5 495 3110 14] 1135 1] 1009 -4| 958

12,5 R 20 497 3123 14] 1140 1] 1013[ -4| 961

405/70 R 20 501 3148 15] 1149 2] 1021 -3] 969

16,5 R 19,5 505 3173 3] 1029 -2| 977

375/75 R 20 505 3173 3] 1029 -2| 977

295/80 R 22,5 507 3185 3] 1033] -2| 981

D 20 Typ X/ 10,00 R 20 509 3198 4] 10371 -2| 985

E 20 Pilote X/ 13/80 R 20 509 3198 4] 10371 -2| 985

11 R 22,5 509 3198 4] 10371 -2| 985

12/80 R 22,5 509 3198 4] 1037] -2| 985

13/75 R 22,5 509 3198 4] 1037] -2| 985

E 22,5 Pilote X 509 3198 4] 1037] -2| 985

385/65 R 22,5 517 3248|curr. VCS standard tyre 5| 1054 0f 1000

445/65 R 19,5 518 3255 6] 1056 0] 1002

15R 22,5 518 3255 6] 1056 0] 1002

18 R 19,5 522 3280 6] 1064 1{ 1010

315/80 R 22,5 522 3280 6] 1064 1] 1010

E 20 Typ X/ 11,00 R 20 526 3305 7] 1072 2| 1018

12R 22,5 526 3305 7] 1072 2| 1018

14,5R 20 528 3317 8| 1076 2| 1021

F 20 Pilote X/ 14/80 R 20 528 3317 8| 1076 2| 1021

365/80 R 20 530 3330 8| 1080 3| 1025

16,5R 22,5 541 3399 10| 1103 5| 1047

425/65 R 22,5 543 3412 11] 1107 5| 1050

12,00 R 20 545 3424 11] 1111 5| 1054

14,75/80 R 20 545 3424 11] 1111 5| 1054

425/75 R 20 545 3424 11] 1111 5| 1054

13 R 22,5 545 3425 11] 1111 5| 1054

F 20 Typ X 546 3431 11] 1113 6| 1056

11,00 R 22 549 3449 12] 1119 6] 1062

Pilote X/ 13,00 R 20 551 3462 12] 1123 7] 1066

445/65 R 22,5 555 3487 13] 1131 7] 1074| -15 848
18 R 22,5 559 3512 14] 1139 8| 1081| -15 855
12,00 R 22 567 3562 10| 1097| -13 867
13,00 R 20 571 3588 10| 1105] -13 873
12,00 R 24 594 3732 15] 1149] -9 908
G 20 Typ X 598 3757 9 914
14,00 R 20 601 3776 -8 919
16,00 R 20 645 4053 -1 896
14,00 R 24 661 4153 1/ 1010

2  WABCO



Annex C | Vario Compact ABS

Comparison of Principles for ABS Solenoid Control Valve and Relay Valve
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Annex D

ROLLING RADIUS

ROLLING CIRCUMFERENCE
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Annex E ,Index*

Vario Compact ABS

Index
+ -

+b
+b-signal
+ 24 volts
-b

M

M-A slip curve
M value

2

24N

24S

2S/1M

2S/1M configuration
2S/1M system
28/2M

2S/2M configuration
2S/2M system

4

4S/2M
4S/2M configuration
4S/3M
4S/3M configuration

A

ABS system

ABS function

ABS solenoid valve
ABS modulator
ABS control

ABS relay valve

acceleration threshold +b

accuracy
adaptive
air gap
axle control

B

black/white circuit
brake cylinders
brake force

brake pressure
braking functions
braking performance
braking torque

8; 17

9:12
8: 17

(o]

4;11;12; 23

4;12; 23
6;7;17;18; 22

7

7
4;6;7;17;18; 22; 25
7

4;7;18; 25

6;7;9;17; 18; 20; 22; 25

7

4:6;7;9;11;17; 18; 22; 25

7

4;6; 20

14; 15;

6; 14

7:14
7;8;9;18; 27

4;6;14;19; 20; 22; 27; 28

8
11
9
13; 31
7:17

9

8;19; 20; 29
7;8;9
6;7;8;9;19; 29
8

8
8

Cc

calibrated
calibration

central axle trailers
circuit diagram
Compact Tester
components
configurations
control circuit
control channel
control cycle
control philosophy
control signals
control unit
control valves

D

Diagnostic Controller

10; 11
11;17

10; 15; 35; 36
12; 18; 20; 30
6;7;8;10; 13

6; 2
6;10; 11; 14; 16; 17; 1
6;1

10; 12; 15; 21; 31; 35; 36

Diagnostic Interface 10
diagnostic purposes 8; 35
dynamic behaviour 9
E

ECAS 10; 16; 20
ECU 510 13; 17; 18; 21; 25; 26; 29; 35
event of an error 12
external indicator lamp 12;13
F

first installed 4;10
flash code 13; 17; 25; 35
frequency 8;10
friction surfaces 8
functional groups 6
functional testing 10
H

holding period 8
hysteresis 8;9;12
|

ice 9
indicator lamp 6; 12; 13; 17
indicator lamp functions 12; 13
indirectly controlled wheels 8
indirect Individual control 7
Indirect side contol 7,17
Individual control 7,17
INIR 7;17
input circuit 6
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Annex E ,,Index*

integrated display lamp 12; 16 R
integrated speed switch 7;11;13;17; 22; 23
Interface 10;35  rectangular signal 10
INSR 7;17  reference speed 8
IR AT regulating variables 8
ISO 1185 12 relay 9; 11; 12; 14; 19; 20; 27
ISO 3731 12 resolution 10
ISO 7638 4;11;12; 22, 23; 25, 32 retardation threshold -b 8
ISO Standard 9141 10 retarder 7;9; 10; 22; 25; 34
retarder axle 9
road conditions 7
L Rolling circumference 10; 11; 15
lifting axle 7;9;10; 11
S
M safety circuit 6; 8
selective inactivation 8
main circuit 6 semitrailers 4;7;20; 32
maintenance intervals 10 sensors 6 to 10; 13; 17; 18; 25; 26; 30; 31
MAR 7;17  sensor signals 7
mileage 11 sensor extension cables 9; 26
mileage counter 10; 11 service brake 9
minimum speed 10 service brake pressure 9
mixed voltage supply 11,12 side control 7,17
modified axle control 7,17 side of the vehicle 7:35
modified side control 7:17 slip thresholds 8: 17
modulator 6 to 9, 14 to 18, 22, 23, 25, 27, 34 solenoid control valve 6; 14; 22; 29
MSR 7;17  special calibration constant 11;17
special calibration 11; 17
speed sensors 10
speed threshold 11;12
N speed signal C3 10
stability 8
nominal conditions 10  standard setting 10
nominal voltage 12 steering axle 4;7;,11;12
number of teeth 10; 11; 15 stoplamp 11
stored errors 10
supply cables 9; 32
o supply connection 12; 25
sustained-action brake 9
operating voltage 11 switching status 11
output stages switched off 8;9;12;13; 15; 16
system configurations 6;7;10
system parameters 10; 17
P system software 10
parameters 9;10; 11;12; 13; 15; 17; 18
permanent voltage supply 14
PIN 15,17 T
plug-in system 9; 26
pole wheel 6; 10; 11; 15 tendency to lock 7;9; 20
power consumption 14 time response 6; 14; 19; 28
power transistors 6 total mileage counter 10
pressure reduction 29 towbar trailer 4;7; 20; 32
production tolerances 11 trailer ABS 13
pulsing 9 trailer manufacturers 4
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Annex E ,Index®“ | Vario Compact ABS

trailing axle

trip recorder

type of error

tyre diameter
tyre manufacturer

Vv

valve actuation
Vario-C

VCS plus

vehicle retardation
voltage supply

7

10

8

11; 15
10; 11; 15

6

4;6;9; 15; 21; 25; 26; 35
14

8

11;12;13; 14

w

WABCO standard function 13
wheel acceleration 8; 17
wheel acceleration threshold +b 8
wheel brake 8;9
wheel brake hysteresis 8
wheel speed 8;15
wheel slip 8
wheel retardation 8;9;17
wheel retardation thereshold -b 8
wiring 4;6; 9; 12; 16; 17; 24; 25; 26; 34
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Annex F

List of Additional VCS

VCS Overview

826 001 176 3

Documents Product Specification 4461080..0
Flash Code Description 815000 209 3
Operating Instructions - Compact Tester 815000 207 3
Operating Instructions - Diagnostic Controller
(only in german) 815000 212 3
Expertise VCS 815000 203 3
Stromlaufplan VCS 841801 188 0
Circuit Diagram VCS 820 001 058 3
Installation Instructions VCS 815000 244 3
System Suggestions VCS 815000 243 3
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