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KNORR-BREMSE System fur Schienenfahrzeuge GmbH Our Ref.: 2374 PCT E/MSP
Bii/du April 25, 2000 New Introduction to the Specification The invention
relates to a brake control according to the preamble of Claim 1 and to a
method according to the preamble of Claim 10. ., y A device of this type is
known from U.S. Patent Document US 4,743,072. There, a brake pressure
regulating device for vehicles is described, in the case of which, by way
of a brake value generator, the driver defines a braking prompt signal or a
desired vehicle deceleration and the actual vehicle deceleration is
measured by means of wheel sensors. The regulating device has a correction
value device which, in the event of a deviation between the braking prompt
signal and the measure vehicle deceleration, modifies the brake pressure
control such that the vehicle deceleration prompted by the driver is
reached. This is a classic continuous regulating, in which case several
channels are provided for the individual regulating of the deceleration of
individual wheet      ~ 2 JUL ?0~7? Continuation of Amended Page 1 U.S.
Patent Document 4,805,105 describes a pressure control device for road
vehicles, in which a regulating intervention takes place only if the
difference between the brake pressure prompted by the driver and the
actually existing brake pressure is outside a defined range. European
Patent Document EP 0,630,788A1 describes an electronic brake pressure
control device for a mufti-axle road vehicle, in which load sensors are
provided and the brake pressure is regulated as a function of measured axle
loads. U.S. Patent Document US 5,501,512 describes a device for calibrating
pressure measuring transducers of an electropneumatic brake control of
towing vehicles. Amended Page -1 a   ? l JtlL 200? When braking vehicles
and vehicle trains, the driver, by way of a brake pedal or a brake lever,
normally defines a desired value of a brake force or of a desired vehicle
deceleration (so-called braking prompt). However, the actual vehicle
deceleration on the basis of this braking prompt depends on a plurality of
parameters which are not known to the driver, such as the condition of the
brake system, the loading of the vehicle, the slope of the road (gradient),
the adhesion value between the road and the wheels, etc. For example, in
the case of streetcars, it has therefore'been attempted to regulate the
brake system, in which case the braking prompt was the desired value and
the measured actual vehicle deceleration was the actual value of the
regulating. However, this resulted in numerous difficulties. A main problem
arose because of the tact that when actuators of rail vehicle brake systems
ark operated, relatively long dead times occur which, in the case of
streetcars, are typically in the range of 0.7 seconds. In addition, a
relatively long time period (pressure buildup time) is required for
building up the braking force which is typically in the range of 1 second.
Because of the inertia of such brake systems and because of diverse natural
frequencies of undercarriages and other vehicle 



components, regulated braking operations can cause considerable -2   ~ t 2
~UL 20~~ Continuation of Amended Page 2 jerking within the train formation,
which is extremely undesirable. Thus, because of the above-mentioned
difficulties, a stable regulating with a feedback in the classic sense,
that is, with a continuous signal feedback, is hardly possible. Another
difficulty, which stands in the way of a classic regulating, is the fact
that, when the actual value of the vehicle deceleration is defined by
differentiating rotational wheel speed signals, which are supplied, for
example, by inductive wheel sensors, relatively high percentage-related
errors can occur which are the result of the scan timing and which, in the
case of streetcars, are typically in the range of 100 milliseconds. These
errors present an additional difficulty with respect to mastering the
regulating. It is therefore an object of the invention to provide a brake
control and a method by means of which a stable braking can be implemented
according to the driver de Amended Page -2a   ~ Z JUL 200Z fining the
braking prompt in the case of arbitrary parameters influencing the braking.
This object is achieved by means of the characteristics indicated in Claims
1 and 10. Advantageous embodiments and further developments of the
invention are found in the subclaims. The basic principle of the invention
consists of arranging a regulating system behind the control, which
regulating system will y intervene by means of a correction signal only if
the deviation between the braking prompt (as a desired deceleration signal)
and the actual deceleration of the vehicle is outside a defined range. The
corrected brake prompt signal will then be constant for the further control
as long as the above-mentioned deviation is within the defined range. A
change of the correction signal will not b2 effective until the
above-mentioned deviation is outside the defined- range . The correction
signal will be kept constant for one or several clock pulses as long as the
difference between the "instantaneous deceleration signal" and the desired
deceleration signal is within a defined value range. In contrast, the
correction signal is changed from one clock pulse to the next when the
instantaneous deceleration is outside this "tolerance band". -3   12 UUL
202 Continuation of Amended Page 3 In comparison to a classic analog
control or a conventional digital control, in which, during the entire
regulating operation, a control variable is continuously fed back and
processed, in the case of the signal processing according to the invention,
the instantaneous deceleration, which can be understood to be the 



control variable, will be processed, that is, used for generating the
correction signal, only when the difference between the desired
deceleration signal and the instantaneous deceleration, which can be
understood to be the "regulating deviation" , with respect to its amount
becomes too large, that is, is outside the tolerance band. When, in
contrast, the regulating deviation is so small that the difference is
within the tolerance band, the instantaneous deceleration is not processed
and the correction signal is maintained unchanged. Amended Page  -3a   l? Z
~UL ?u~~ Since the "regulating intervention" takes place only in the case
of larger deviations and otherwise the control is unregulated, the
initially mentioned dead times and pressure buildup times can be mastered
better. In addition, existing brake systems can be retrofitted with a brake
control according to the invention without having to change mechanical
components of the existing brake system. The invention can be implemented
as a hardware solution in the form of an electronic circuit as well as a
software solution in the form of a computer program for a
program-con-trolled processor or as a combination of the two solutions.
Particularly a software type implementation allows a very cost-effective
adaptation of the existing brake control to a certain vehicle and to
certain application conditions. According to the invention, a measured
"course" or a "course" of time-discrete instantaneous deceleration signals
calculated from speed signals is smoothed. According to a further
development of the invention, a measured "course" or a "course" of
time-discrete instantaneous -4   ~ Z JUL ?00? Continuation of Amended Page
4 deceleration signals is smoothed. This takes place in that a smoothed
instantaneous deceleration signal is formed from an actual measured value,
which represents the instantaneous deceleration of the vehicle , and from
measured values of preceding clock pulses. The smoothing takes place by a
special filtering which consists of the fact that a number of successively
taken measured values are weighted differently and a weighted average value
is formed from these weighted measured values. In this case, the weighting
is defined such that the measured values which, with respect to time, are
close to the actual measuring point in time are weighted higher than the
measured values which are more remote with respect to the time. In contrast
to a frequency filtering, for example, (continued on Page 6...?  Amended
Page -4a 



1 Z ~U~ 20.72 number of successively taken measured values are weighted
differently and a weighted average value is formed from these weighted
measured values. In this case, the weighting is defined such that the
measured values which, with respect to time, are close to the actual
measuring point in time are weighted higher than 5 the measured values
which are more remote with respect to the time. In contrast to a frequency
filtering, for example, by means of a low-pass filter, no signal
transformations are therefore obtained in the time range. By means of such
a smoothing of the course of the deceleration signal, errors can be reduced
which are made during the measuring or during the calculation of the
individual time 10 discrete instantaneous decelerations. On the whole, this
results in a smoother course of the correction signal and therefore in
braking operations with fewer jolts. According to a further development of
the invention, a "correction signal 1 S gradient" formed by two successive
correction signals, in the event of the exceeding of or the falling below a
defined positive or negative maximal gradient, is limited to this maximal
gradient. This has the advantage that deceleration jolts and resulting
force impulses at the vehicle or within a vehicle formation during the
braking operation are further minimized. This reduces the mechanical stress
20 to the vehicle, and the travelling comfort for the passengers is
simultaneously increased. In the following, the invention will be explained
in detail by means of an embodiment in connection with the drawing. -5   1
Z JUL ~~~u~ Figure 1 is a block diagram of a brake control according to the
invention; and Figure 2 is a schematic block diagram of a brake system of a
vehicle 5 which is equipped with a brake control according to the
invention. In Figure l, a generator G, which may, for example, be a brake
lever, generates a mechanical signal which, by means of an
electro-mechanical converter 1', is converted to an analog electrical
braking prompt signal BAZ for 10 the train unit and which represents a
desired deceleration of the vehicle to be braked which was requested by the
driver. This braking prompt signal BAZ is 



supplied by way of a signal converter 1 with an integrated A/D converter as
a digital signal BA to a jolt limiting circuit 3 which limits the rising
and falling gradient of the signal BA and emits a "filtered" braking prompt
signal BAR. If 15 the signal BAZ defined by the drivers changes, for
example, in the event of an abrupt initiating of a full braking or a sudden
release of the brake, the jolt limiting circuit 3 has the effect that its
output signal BAR can change within a defined time interval, for example, a
clock pulse, only by a defined value in comparison to the previous clock
pulse. This filtered braking prompt signal BAR is the 20 "normal" output
signal of the control which is supplied to actuating elements of the brake.
In the case of the invention, this signal is modified when certain
operating conditions occur. An adder 5 is provided for this purpose, to
whose one input the signal BAR is supplied and to whose other input a
correction signal -6   1 Z JJL TO~Z K is supplied. The output of the adder
5 then supplies the control signal S supplied to the actuating elements of
the brake. The correction signal K is generated in a subordinate control
circuit. For S this purpose, by measuring the rotational speed of one or
several wheels of the vehicle, a measuring sensor M detects a signal v
which represents the instantaneous speed of the vehicle and which is
differentiated with respect to time in a differentiaton 8, whereby a signal
bi is obtained which represents the vehicle acceleration or deceleration.
This signal - which, in the following, will be called 10 "deceleration
signal" - is intermediately stored in a memory element 10, in which case
the memory element 10 can store several successive measured values, such as
four or five successive deceleration signals. The deceleration signal
measured at the actual point in time and several 15 deceleration signals of
previous clock pulses determined during preceding measurements and stored
in the memory element are supplied to a filter element 11 and are
"filtered" by it. The filter element 11 is a digital numerical filter
which, in general terms, 20 carries out only an amplitude standardization
of successive deceleration signals but no frequency filtering and thus
smoothes the time behavior of the signal course formed by the deceleration
signals. The basic principle of this filter consists of the fact that the
actual deceleration value is multiplied by a relatively high weighting
factor, while the deceleration values of the preceding  



2 uu~ zoos measurements are multiplied by smaller weighting factors. The
individual multiplied values are added up and are divided by the sum of the
individual weighting factors. This relationship is defined in the following
calculation formula: 5 GO b0 + G_1 b_1+ .... + G_n b_n F~  b0 + b_ 1 + ....
= b_n 10 15 20 Fj = 0 E Gi bi i=-n 0 E bi i= -n ;i, j, neN wherein Fj is a
deceleration signal smoothed by the filter element 11 at the point 25 in
time j, which deceleration signal corresponds,~to the smoothed signal b of
Figure 1. Fj is calculated from individual deceleration values bi, wherein
by corresponds to the value of the instantaneous deceleration signal of the
actually considered clock pulse, b_ 1 corresponds to that of the preceding
clock pulse, etc. The factors Gi axe weighting factors which are indexed
corresponding to the 30 deceleration values bi, wherein the following
applies here: Gi >Gi_ 1. Thus, the "past" has a lower weight than the
"present" but nevertheless causes a smoothing, so that undesirable peaks
are avoided in the deceleration signal b. _g_   12 ~~~ 2002 For the purpose
of a clarification, a concrete calculation formula will be 5 indicated in
the following, in which, in addition to the instantaneous deceleration
signal b 0, four values preceding it are taken into account and are
weighted corresponding to their succession in time by means of weighting
factors 1 to 5. F= 5 b_0 + 4 b_1 + 3 b_2 + 2 b_3 + 1 b-4 5+4+3+2+1 10 When
filtering functions are used in which the arguments b_i occur linearly, it
is possible to arrange the differentiator 8 behind the filtering element;
that is, to first filter speed signals v and to differentiate subsequently.
The smoothed deceleration signal b is supplied to a subtracter 13 and is 15
subtracted there from the filtered braking prompt signal BAR. By way of a
switch 15, the thus generated differential signal ~b is supplied to two
comparators 17 and 18. The switch 15 is used for switching off the control 



circuit, which is arranged on the output side, at certain operating
conditions; for example, when there is a falling below a defined minimum
speed of the vehicle; 20 at certain locking conditions, for example, when
all wheels of the vehicle have the tendency to lock; when the blocking
brake is engaged, etc. In the normal condition, the switch 15 is in the
illustrated ON-position. The comparators 17 and 18 are each followed by
multipliers 19 and 20. 25 The arrangement of the comparators 17 and 18 and
of the multipliers 19 and 20 has the purpose of providing different
regulating amplifications for positive and negative deviation signals 0b.
Comparator 17 therefore allows only a signal ~b _9_   1 Z JUL 2002 to pass
which is > 0, while comparator 18 allows only a signal 0b to pass which is
< 0. In the multipliers 19 and 20, the correspond-ing signals are then
multiplied by the different factors K1 and K2. If signal ~b is exactly 0,
the two comparators 17 and 18 are blocked; a "regulating intervention" is
not necessary. 5 The output signals of the multipliers 19 and 20 are
supplied to a common connection of a switch 22, which is controlled by a
logic signal F of a window comparator 24. The filtered braking prompt
signal BAR and the smoothed deceleration 10 signal b are supplied to the
window comparator 24. The braking prompt signal BAR is multiplied in a
first multiplier 31 by a factor A1 and in a second multiplier 32 by a
factor A2. The output signals of the multipliers 31 and 32 are compared in
the comparators 33 and 34 with the deceleration signal b. The comparators
33 and 34 are followed by threshold value comparators 35 and 36, 15 in
which it is examined whether the output signal of the comparator 33 is
smaller than or equal to 0 or whether the output signal of the comparator
34 is larger than 0. The output signals of the two comparators 35 and 36
are linked with one another in an AND gate 38, which emits the signal F. 20
By means of the window comparator 24, a value range of (BAR * A1  b) and
(BAR * A2 - b) is defined and examined as to whether the smoothed
deceleration signal b is within this value range or window. The width and
the position of this window with respect to the smoothed deceleration value
b are determined by the factors Al and A2. If the smoothed deceleration
signal b is -10   



~ 2 JUL 200Z within the thus defined window, no correction of the braking
prompt signal BA.R is required. If, on the other hand, the signal b is
outside this window, the switch 22 will be in the position illustrated in
Figure 1, and the difference signal fib, as re-quired, modified by the
factors K 1 and K2, by way of a gradient limiting 5 circuit 25, will be
supplied to a memory 28 to whose control input the signal F is also
supplied by the window comparator 24. The memory 28 will then store the
gradient-limited differential signal ~b which is multiplied by the factors
K1 or K2 and which is supplied as the correction signal K by way of a
switch 52 to an input of the adder 5. The gradient limiting circuit 25
operates in the same 10 manner as the jolt limiting circuit 3 and permits
within a defined time period of, for example, two successive clock pulses,
only a maximal change by a defined value. The output signal K of the memory
28 is compared in a comparator 50 15 with a fixedly defined negative value
-x. The output signal of the comparator SO controls the switch 52. It is
the purpose of this measure to permit negative correction values only to a
fixedly defined value -x. The braking prompt signal BAR injected by the
driver can therefore only be reduced by this value -x. This prevents, for
example, a complete releasing of the brake in the case of an uphill 20
braking. If the output signal K of the memory 28 is negative and
mathematically smaller than the value -x, the switch 52 is switched, and a
fixed value -x is supplied to the corresponding input of the adder 5. The
value -x can also be selected at zero if no corrections reducing the
braking prompt BAR but only corrections are to be permitted which increase
the braking prompt BAR. -11   If the output signal F of the window
comparator 24 indicates that the smoothed deceleration signal b is within
the window, the switch 22 is switched, and the correction value K is
maintained which was last stored in the memory 28. For this purpose, in the
wiring diagram of Figure 1, the output of the memory 28 5 is connected with
the other input 30 of the switch 22, so that the output value of the memory
28 is supplied by way of the switch 22 and the gradient limiting circuit 25
to the input of the memory 28. As a result, it is achieved that a
correction value once determined during 10 a "leaving" of the value range
defined by the comparator 24 will be maintained until the smoothed vehicle
deceleration b again leaves the defined value range. The following will
explained concerning the value range of the window 



comparator: 15 If, for example, the constant A1 has the value 1.0 anc~the
constant A2 has the value 1. l, the logic signal F emitted by the window
comparator will have the logical value "1" precisely when the value of the
deceleration signal b is in a range between 1.0 times the value of the
braking prompt signal BAR and 1.1 20 times the value of the signal BAR.
When the smoothed deceleration signal b is outside this "tolerance range"
defined by the two constants A1 and A2 as a function of the value of the
signal BAR, the signal F emitted by the window comparator 24 will have the
logical value "0", which corresponds to the illustrated position of the
switch 22. -12   ~ 2 ~u~ zooz In the case of the control with the
regulating intervention illustrated in Figure 1, four different cases can
occur which will be explained in the following, the constants A1 and A2,
for example, having values "1.0" and "1.1". In addition, the de-scription
of the four cases will relate to the position of the switch 5 52
illustrated in Figure 1 (it is to be assumed that the value of the signal
29 is greater than the negative value "-x") In a first case, it will be
assumed that the smoothed deceleration signal b formed from the speed
signal v is equal to 0.95 times the filtered braking prompt signal BAR;
that is, the actual deceleration is smaller than the deceleration 10
prompted by the driver, in which case the signal b is outside the tolerance
band. In this case, the signal F has a logical value "0", so that the
switch 22 is in the illustrated position and the memory element 28 is
switched into a storage-ready condition. Since the actual deceleration of
the vehicle is smaller than the decelera-lion prompted by the driver, the
differential signal 0b will be positive 15 and will therefore be multiplied
in the multiplier 19 by the factor K1 and will be emitted as signa~;_21 by
way of the switch 22 to the gradient limiting circuit 25. Signal 26
increases its value with the gradient which is provided by the gradient
limiting circuit 25. The memory 28 correspondingly increases its stored 20
value. By way of the switch 52 in the illustrated position, this value is
emitted as the correction value K and is added to the braking prompt signal
BA and the signal S rises correspondingly. The vehicle deceleration will
rise, specifically as long as the supplied deceleration signal b is moving
into the permissible value range of the window comparator 24, in which case
its output signal F assumes the 



-13   12 ~~~ 2002 logical value "1 ". The value in the memory 28 will
remain unchanged as long as the signal F has a logical value "1". It will
be assumed that, in case 2, the deceleration signal b will be 5 _ increased
in comparison to case 1 and will, for exam-ple, be equal to 1.05 times the
braking prompt signal BAR and will therefore be within the tolerance range.
In this case, signal F has the logical value " 1 " and switches the switch
22 to the contact 30 and simultaneously switches off the storage readiness
of the memory element 28. Although, in this case, a differential signal ~b
and therefrom a signal 10 21 continue to be generated, this signal is
further processed. Tn this case, the value 29 of the preceding clock pulse
filed in the memory 28 is again supplied to the adder 5 as the correction
signal K and the output signal S is formed therefrom. It is assumed that in
the third case - for example, in a subsequent clock 15 pulse - the smoothed
deceleration signal b is equal to 1.2 times the filtered braking prompt
signal BAR and is therefore again outside the tolerance band so that the
switch 22 will be switched back again into the illustrated position and the
memory element 18 is changed into the storage-ready condi-tion. The
differential signal ~b is negative in this case and is multiplied in the
multiplier 20 by the 20 factor K2. After passing through the gradient
limiting circuit 25, the new value 29 is written into the memory 28 and is
supplied as the correction signal K to the adder 5. -14   ~ Z JUL 201 It is
assumed that in a fourth case the smoothed decelera-lion signal b is equal
to the filtered braking prompt signal BAR, so that the differential signal
0b has the value "0" and the switches 15 switches, which has the result
that no correction signal K at all is emitted. Thus, the output signal S is
equal to the 5 filtered braking prompt signal BAR. In a supplementary
manner, it is pointed out that the control with the regulating intervention
according to the inven-lion can be integrated into the overall brake system
such that, in certain operating conditions, it is automatically 10 or
manually switched off by the switch 15 or can be switched off or overdriven
by another component system, such as an antiskid system. A switching-off
and an intervention of an antiskid system is useful, for example, when all
axles of a vehicle or of a vehicle formation have the tendency to lock. 15
Figure 2 is a schematic block diagram in which the decelera-lion control 



with the regulating intervention illus-trated in Figure 1 is a component of
an overall vehicle brake system. In Figure 2, the deceleration control with
the regulating interven-lion illustrated in Figure 1 is combined in a block
marked R. The braking prompt signal BAZ defined by the driver is fed to the
block R as 20 well as the deceleration signal b i obtained from the vehicle
speed v by differentiating in the differentiator 8. From the signals BAZ
and bi, the decelera-lion control with the regu-lating intervention
generates the control signal S which is supplied to a load detection unit
L. In addition, load signals LS are -l5   2 .lUL 2002 supplied to the load
detection unit L, in the schematic representation of Figure 2 only one
signal path LS being shown. When looking at a brake system of a train, the
number of load signals LS, 5 for example, corresponds to the number of
bogies of the train; that is, the load to be carried by each bogie is
processed. As a function of the possibly different loads of individual
bogies, the load detection unit L generates a cone-sponding number of
output signals 44, which are supplied to a converter 45. 10 The, for
example, electro-pneumatic converter 45 converts the signals 44 into forces
or pressures which operate braking mechanisms 47 (such a brake cylinders or
calipers) at the as-signed bogies, which causes a braking and therefore
changes the speed v. From a new speed v occurring in the next clock pulse,
a new deceleration b is calculated which is again supplied to the 15
deceleration control with the regulating intervention R. The additional
detection of load signals LS is advantageous in order to, for example,
prevent in the case of a train that the braking forces generated from the
brake control signal S are supplied only to the brakes of one bogie while
the 20 other bogies remain unbraked. -16   ~ 2 JUZ ~00~ International
Patent Application PCT/EP99/00790 KNORR-BREMSE Systeme fur
Schienenfahrzeuge GmbH Our Ref . : 2374 PCT E/MSP Bii/du Stamp: EPO Munich
28 Feb. 7, 2000 



NEW CLAIMS 1 TO 17 1. Brake control for vehicles, particularly rail
vehicles, having - a generator which can be operated by the driver for
generating a braking prompt signal (BAZ) and having a control which ~r~
connected with the generator and which, as a function of the braking prompt
signal, generates a brake controlling output signal (S) , - a measuring
device (8, 10, 11) which generates a deceleration signal (b) corresponding
to the vehicle deceleration, - a correction value device (6) which
generates a correction signal (K) corresponding to the difference between
the braking prompt signal (BAR) and the deceleration signal (b), and - a
linking device (5) which modifies the braking prompt signal (BAR)
corresponding to the correction signal (K), characterized in that - a
window comparator (24) is provided which examines whether a difference
between the braking prompt signal (BA.R) and the deceleration signal (b) is
within a predefined range and which generates an output signal (F)
corresponding to the result of this examination, -17   12 ~ul 2002 a
modification of the braking prompt signal (BAR) by means of a correction
signal (K) changed with respect to the past taking place only when the
output signal (F) of the window comparator (24) indicates that the
difference between the braking prompt signal (BAR) and the deceleration
signal (b) is outside the predefined range, and in that the measuring
device (8, 10, 11) has a filtering device (10, 11) which processes several
successive time-discrete measured values (bi) of several successively
measured deceleration signals (bi) to form the deceleration signal (b). :y
2. Brake control according to Claim 1, characterized in that the filtering
device (10, 11) weights the measured values (bi) differently which are to
be processed during a clock pulse. 3. Brake control according to Claim 2,
characterized in,that the weighting takes place by means of different
weighting factors (Gi), measured values (bi) which were measured later in
time being weighted higher than measured values (bi) which were measured
earlier in time. 4. Brake control according to one of Claims 1 to 3, -18
~ Z JUL 2072 characterized in that the correction value device (6) has a
gradient limiting device (25) which limits the variation in time of the
correction signal (K, 26, 29) to a defined amount. 5. Brake control
according to Claim 4, characterized in that correction value device (6) has
a memory device (28) which stores a signal (29) supplied by the gradient
limiting device (25) when the output signal (F) supplied by the window
comparator (24) has a defined value. 6. Brake control according to one of
Claii~"Cs 1 to 5, characterized in that the correction value device (6) has
a 



regulating amplification device (19, 20, 22) which amplifies a difference
signal (Db) formed from the braking prompt signal (BAR) and the
deceleration signal (b) to different degrees as a function of its preceding
sign and supplies it to the gradient limiting device (25) if the output
signal (F) generated by the window comparator (24) has a defined value. 7.
Brake control according to one of Claims 1 to 6, characterized in that the
correction value device (6) has a limiting device (50, 52) which limits a
correction signal (K), which is generated for reducing the braking prompt
signal (BAR) , to a defined amount (-x). -19   ~ Z ~u~ 202 8. Brake control
according to one of Claims 1 to 7, characterized in that a switching device
(15) is provided which switches the correction value device (6) on and off
as a function of defined conditions, such as a vehicle speed, a value of an
antiskid signal, a value of a brake signal, the types of mutually coupled
vehicles, or the like. 9. Brake control according to one of Claims 1 to 8,
characterized in that a jolt limiting device (3) is provided which
generates the braking prompt signal (BAR) from a signal (BAZ) supplied by
the generator (G) and which limits the variation in time of the braking
prompt signal (BAR) to a defined amount. 10. Method for controlling vehicle
brakes, particular-ly rail vehicle brakes, wherein a brake controlling
brake output signal is generated from a braking prompt signal to be defined
by a driver, with the steps of - measuring the vehicle deceleration (bi)
and generating a corresponding deceleration signal (b), - determining a
difference between the braking prompt signal (BAR) and the deceleration
signal (b), - generating a correction signal (K) corresponding to the
difference between the braking prompt signal (BAR) and the deceleration
signal (b), -20   1 t JUL 2QQ~ - modifying the braking prompt signal (BAR)
corresponding to the correction signal (K), characterized in that - it is
examined whether the difference is inside or outside a defined range, - the
braking prompt signal (BAR) is modified only when the difference between
the braking prompt signal (BAR) and the deceleration signal (b) is outside
a defined range and in that - several time-discrete measured values (bi) of
several successively measured deceleration signals are processed to form
the deceleration signal (b). 11. Method according to Claim 10,
characterized by differently weighting the measured values (bi) to be
processed during a clock pulse. 12. Method according to Claim 11,
characterized by a weighting by means of weighting factors (Gi) during
which measured values (bi ) which were measured later in time are weighted
higher than measured values (bi) which were measured earlier in time. 13.
Method according to one of Claims 10 to 12, characterized by a limiting of
the variation in time of the correction signal (K) to a defined amount. -21



~ Z ~u~ zooz 14. Method according to Claim 13, characterized by a storage
of the possibly limited correction signal (K) under the condition that the
difference between the braking prompt signal (BAR) and the deceleration
signal (b) is within the defined range. 15. Method according to one of
Claims 10 to 14, characterized in that an amplification is carried out of a
difference signal (Db) formed from the braking prompt signal (BAR) and the
deceleration signal (b), the difference signal (Db) being
differentl~~'amplified as a function of its preceding sign. 16. Method
according to one of Claims 10 to 15, characterized by a limiting of a
correction signal (K), which is generated for reducing the braking prompt
signal (BAR), to a defined amount (-x). 17. Method according to one of
Claims 10 to 16, characterized in that the generating of a correction
signal (K) is carried out or not carried out as a function of defined
conditions, such as a vehicle speed, a value of an antiskid signal, a value
of a brake signal, the types of mutually coupled vehicles, or the like. -22
.A!Y.A,A@.A@.A.Al.A,,.A.A,0.A .A&.AFf.A.A Uy.AA.A3.Al.A3.A
.A.A3f.A.A.Ah.AL.AnS.AFGZ[ghEJEJKMQS_~{{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]c aU]c
a]cTa]c:a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a! & /
= z
@\Ju&|wrlgb]X]ca]ca]ca]c"aU]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]c"a]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c a]ca]ca]ca!&i#%e;
ls~^)V.p|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
c"a]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca!'i'?} R Y [ f
######$i$$%^%%%K&&&<'{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!<'C'''/((($)w)))))*
*X*\***,+s++,c,,-S---M...>//|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!//,03050@0001Z111H222?3p334U4r445`556
J6N6Y6D7F7f7k77|wrmhc^Y]]ca]ca]ca]ca]ca]c2a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]ca]ca]ca!777777777:::::9;
;;;;<O<<<;===>o>>?^???1@}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!1@@@@@@6AAA#BnB
BBCaCCCGDDD=EEEFLFFF6G>GKGGGEHH|wrmhc^Y]]ca]ca]ca]ca]c$a]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]ca]ca]ca!HH0III
!JwJJJKcKKLPLLLCMMM#N+NqNNOcOOP.PyPPQaQmQpQ}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca!pQQ R]RRRDSSSSTT_TTTQUUUVjVV
WaWWWOXXXAYYY6ZZZ}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]c0a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Z+[3[?[[[[P\\\D]]]>^^^
-_s``a#a+a-a7aaa#btbbb0ccc$d|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca!$dvdddNee
e:fff%gvg~ggghLhhhAiiijfjjj9kkk'lHlPlRl]l}xsnid^Y]]c aU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca!]lrllllmmZnnnLoooo pKpq
q,qaqhsksst#tJt4uhupu}uuu4v[v|wrmhc^Y]]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca![vFw}wwySyyz*z2z>zz{|}}}}~~~~~[qup{vqlgb]X]ca]ca]ca]ca]ca]ca]c
a]ca]ca]c"aU]c"a]c"aU]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c&a]ca]ca]ca]ca]ca]
ca]ca]ca]ca!5$,9[1a]
PY_dp{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]c2a]ca]ca]ca]ca]caEeFfs$10%'o&'()-@!10%'o&'()-,10%'o
&'()-z10%'&'()-z10%'o&'()-$Y10%'o&'()-GEJEK^<!''10%oo&'()- !''10%oo&'()-
f%s$10%'o&'()-f$10%'o&'()-@!fs$10%'o'o&'()-`@10%'8&'()-KMNOPQ_~uV7
!10%&'()-@10%&'()-&@10%&'()- 10oo 10oo 10oo!9m10%oo&'()-f3!10%'o&'()-M{ 



& ^?uV7`(10%&'()-!,! %10%&'()-!,$10%&'()-@10%&'()-,$10%&'()-@`$10%&'()-& ,
- . / = z   bCS$10%&'()-S$10%&'()- !10%&'()-'10%&'()-F 10 10 10,;10%&'()-
@\dEbC@4$10%&'()-`2!10%&'()-@$10%&'()-@$10%&'()-@$10%&'()-@$10%&'()-\bC
$10% U&'()-10% U&'()-&10% U&'()-m 10 10 10@;10%&'()-S6S#10%&'()-JudEbC,y10%
U&'()-*&!10% U&'()-(!10% U&'()-$10% U&'()-!10% U&'()--10% U&'()-ubC@ Y
10%M&'()-@s$10%M&'()-&10%M&'()- 10 U 10 U 10 U;10% 



U&'()-&010%
U&'()-&i%ea?bC!'10%&'()-!'10%MM&'()-!10%M&'()-@10%M&'()-@$10%M&'()-!10%M&'(
)-e;lpqrsdYNC! 10M 10M
10M<10%M&'()-,.$10%M&'()-,!10%M&'()-,(10%M&'()-,$10%M&'()- s~^)dEYNC!
,$10%&'()-@s$10%&'()-@s$10%&'()- !10%&'()-@10%&'()-,&10%&'()-F) dE:/ 10
10F;10%&'()-@)$910%&'()-M,(10%&'()-,$10%&'()-,"t$10%&'()-,t$10%&'()-V.xY:/
103!10%/&'()-,9 10%/&'()-@  $10%/&'()-@L$10%/&'()-!10%/&'()-%10%/&'()-
10.p'idE:/
10,9!t$10%/&'()-@3s$10%/&'()-@@s$10%/&'()-y"10%b&'()-,@10%/&'()-,9$10%/&'()
-'?}dE:/ 10,@/z10%/&'()-,9-$10%/&'()-3+!10%/&'()-
,9'10%/&'()-,3%$10%/&'()-,S#t$10%/&'()- R V W X Y f  bC
10@10%&'()-0'~10%&'()- 10/ 10/ 10/<m10%/&'()-@5"10%/&'()-2!10%/&'()-
########xmbC 10,&10%(&'()- 10 10 10@;10%&'()-'10%&'()-S)$910%&'()-M,
$10%&'()- #$i$$%^%%dEmbC 10 z10%(&'()- 10%(&'()- z10%(&'()- Y z10%(&'()-
,10%(&'()- 10%(&'()-%%K&&&<'C'aBmbC 10 10%(&'()- z10%(&'()-
9!10%(&'()-!hsf10%H(H(&'()- Lz10%(&'()- 



z10%(&'()-C'''/((($)aBmbC 10 ,f10%(&'()- *f10%(&'()-
(f10%(&'()-!ayy&10%A(A(&'()-3`$!10%(&'()- 3"10%(&'()-$)w))))))))dYNC 10 10(
10( 10(; 10%(&'()- 710%(&'()- y510%(&'()-  F110%(&'()- /&!10%(&'()- )
*X*\***,+aBYNC 10 10%"&'()-!& 10%h"h"&'()- s10%"&'()- Y10%"&'()- 10%"&'()-
(10%"&'()-Y,+s++,c,,-dEYNC 10 10%"&'()- 10%"&'()- 10%"&'()-F:!10%"&'()-
S10%"&'()- &10%"&'()--S---M...dEYNC 10,z10%"&'()-*z10%"&'()-
(10%"&'()-f&z10%"&'()-F9$:!10%"&'()- "10%"&'()-.>///,000102030dYNC 10 10"
10" 10"Fy; 10%"&'()-f5z10%"&'()-L3z10%"&'()-
1z10%"&'()-F.`!10%"&'()-30@0001Z11dEYNC 10  y10%&'()-y 10%&'()- 



L10%&'()- 10%&'()- y10%&'()-&f10%&'()-11H222?3p3dEYNC 10
-10%&'()-f10%&'()-FF&!10%&'()-,f10%&'()-f10%&'()-f10%&'()-p334U4r445dEYNC
10 F.&!10%&'()- ,10%&'()-l(10%&'()-,&"10%&'()-Y$!10%&'()-
!10%&'()-5`556J6K6L6M6N6dYNC 10 10 10 10FS;
10%&'()-l7z10%&'()-@5z10%&'()-3z10%&'()- 0f10%&'()- N6Y6D7F7f7k77^?YNC
10FZ10%m&'()-3! S10%``&'()-S10%m&'()-fs10%m&'()-
f10%m&'()-Y!%`*10%$$&'()-7777777dEYNC 10010%m[&'()- 10%m&'()-4 s10%m&'()-
310%m&'()-F10%m&'()-F910%m&'()-777[89:::}[<1C  10m3,; 10%m&'()-!;
3$M!10%@@&'()-&!
3$M!10%11&'()-&!3$M!10%mm&'()-&`10%m&'()-L!10%m&'()-t::::::9;;;mN/
9S10%(&'()- y10%(&'()-  y10%(&'()-`10%(&'()- 10%(&'()-&y10%(&'()- 10m 10m;
;;<O<<<dEmN/ 9S10%( 10%(&'()-  f10%(&'()-3&!10%(&'()-Y'10%(&'()- y
10%(&'()-Z Z10%(&'()-<;===>o>>dEmN/ 9S10%(0 



&f10%(&'()- %y10%(&'()- "f10%(&'()-  f10%(&'()-3&!10%(&'()-
10%(&'()->?^???1@@dEmN/ 9S10%( L6y10%(&'()-3 4!10%(&'()- 110%(&'()-
-910%(&'()- +y10%(&'()- S)9!10%(&'()-@@@@@@@6AAbC 9S10% z10%b&'()-
z10%b&'()-&10%b&'()-3 10( 10( 10( ,;10%(&'()- f8S10%(&'()-AA#BnBBBCaBbC
9S10% ,10%b&'()- 10%b&'()- z10%b&'()-!yM!10%bb&'()-  Lg10%b&'()-  10%b&'()-
CaCCCGDDDdEbC 9S10%$'!10%b&'()- !z10%b&'()- z10%b&'()- z10%b&'()-
sz10%b&'()-Y'!10%b&'()-D=EEEFLFFdEbC 9S10% 3z10%b&'()-
0z10%b&'()-.'!10%b&'()- *10%b&'()- Y(z10%b&'()- ,&z10%b&'()-FF6G;
G<G=G>GKGGbC 9S10% 



y10%&'()-9'10%&'()-G 10b 10b 10b@;10%b&'()- l7g10%b&'()-
@5z10%b&'()-GGEHHH0IIdEbC 9S10% S10%&'()- y10%&'()-y 10%&'()- 9y10%&'()-
y10%&'()- y10%&'()-II!JwJJJKdEbC 9S10% !10%&'()- @10%&'()-
sy10%&'()-FF!10%&'()- y10%&'()- y10%&'()-KcKKLPLLLdEbC 9S10%3.&!10%&'()-
,y10%&'()-  s*y10%&'()- F(y10%&'()-
,&y10%&'()-F$!10%&'()-LCMMM#N(N)N*N+NdYNC 9S10% 10 10 10@;10%&'()-
l710%&'()- @5f10%&'()- 3f10%&'()- 0f10%&'()-+NqNNOcOOPdEYNC 9S10% g10%&'()-
10%&'()-Lz10%&'()-  g10%&'()-g10%&'()- 10%&'()-P.PyPPQaQmQdEYNC 9S10% 



"m10%&'()- 10%&'()-@10%&'()-Y!10%&'()- ,10%&'()-10%&'()-mQpQQ R]RRRdEYNC
9S10% l.!10%&'()-,S10%&'()-*z10%&'()-Y(z10%&'()-
@&10%&'()-&$10%&'()-RDSSSSTTTTdYNC 9S10% 10 10 103S;10%&'()-,7m
10%&'()-,@5g10%&'()-,3g10%&'()- 0z10%&'()-TT_TTTQUUdEYNC 9S10%  10%&'()-
`y10%&'()-   y10%&'()- y10%&'()- 10%&'()-&'10%&'()-UUVjVV WaWdEYNC 9S10%
f10%&'()-FY!10%&'()- @f10%&'()- f10%&'()- 10%&'()-  10%&'()-aWWWOXXXAYdEYNC
9S10%  *10%&'()- @&S10%&'()-F&$!10%&'()- !f10%&'()- y10%&'()-
f10%&'()-AYYY6ZZZ+[dEYNC 9S10% 



l7y10%&'()- @5f10%&'()- &3f10%&'()- 0y10%&'()-3.9!10%&'()-
,f10%&'()-+[0[1[2[3[?[[[[bC 9S10% 910%(&'()- 4 10%(&'()-
y10%(&'()-L'10%(&'()- 10 10 10S;10%&'()-[P\\\D]]]dEbC 9S10%3F&!10%(&'()-
10%(&'()- 10%(&'()- 10%(&'()- z10%(&'()-f 10%(&'()- ]>^^^-_s``dEbC 9S10%
.9!10%(&'()- ,&10%(&'()-Z3$&!10%(&'()- !10%(&'()- z10%(&'()-
s10%(&'()-`a#a(a)a*a+a7aabC 9S10% 10%-u&'()-'10%-u&'()-Z 10( 10( 10(@;
10%(&'()- 310%(&'()- 0y10%(&'()-aa#btbbb0cdEbC 9S10% y10%-u&'()-
10%-u&'()-f10%-u&'()- 9y10%-u&'()-  10%-u&'()- y10%-u&'()-0ccc$dvdddaBbC 



9S10%F$&!10%-u&'()-!) @ 10%VuVu&'()- y10%-u&'()- sy10%-u&'()-FF&!10%-u&'()-
y10%-u&'()-dNeee:fffdEbC 9S10% 0y10%-u&'()-3.9!10%-u&'()- ,y10%-u&'()-
s*y10%-u&'()- F(y10%-u&'()- ,&y10%-u&'()-f%gvg{g|g}g~ggg_@ 9S10
f10%&'()-!`'f10%&'()- 10-u 10-u 10-u@;10%-u&'()-,5z10%-u&'()-
3y10%-u&'()-ghLhhhAiidE_@ 9S10 10%&'()- f10%&'()- f10%&'()-S 10%&'()-
&10%&'()- 10%&'()-iijfjjj9kdE_@ 9S10F$10%&'()- !f10%&'()- y10%&'()-
yf10%&'()- `S10%&'()-33!10%&'()-9kkk'lHlMlNlOlPldYNC 9S10 10 10 10,;
10%&'()-3.10%&'()- y,f10%&'()-  `*S10%&'()- 3(10%&'()-Pl]lrllllma?YNC 



9S10!l 10%yUyU&'()-!N 10%kk&'()- z10% U&'()-,10% U&'()-10% U&'()-'10%
U&'()-mmVmmZnnn|]>YNC 9S1@!L$10% U&'()-!10% U&'()-@$10%
U&'()-!@$10%UU&'()-!@$10% U U&'()- @$10%&'()-nLoooo pKpaBYNC 9S1/!10%
U&'()-@-10% U&'()-@+310% U&'()-)!10% U&'()-'10% U&'()-m!@#$10% U
U&'()-Kpqqqq q,qaqhsbC 9S1 $10%B&'()--10%B&'()-L'10%B&'()-m 10 U 10 U 10
Uy>10% U&'()-,1$10% U&'()-hskssst#tJt}^?bC 9S1&10%B&'()-"10%B&'()-
s$10%B&'()- $10%B&'()-! $10%^^&'()-! $10%;;&'()-Jt4uhumunuoupu}uu~_@
9S1$10% 



U&'()-&10% U&'()-m 10B 10B 10By;
10%B&'()-!110%BB&'()-(`$10%B&'()-uu4v[vFw}wwdE~_@ 9S1$10% U&'()-0@10%
H&'()-Y$10% U&'()-10% U&'()- :10% U&'()-$10% U&'()-wySyyz*z/z0z1zdE:/ 10 U
10 Us<10% U&'()-4910% U&'()-0$10% U&'()-.s$10% U&'()-,m10% U&'()-$10%
U&'()- 1z2z>zz{|}}rP1/
)10%Z&'()-!!$10%ZZ&'()-!$10%ZZ&'()-,$10%Z&'()-!,$10%ZZ&'()-'10%Z&'()- 10
U}}}`~~~~~}^?4/  10Z=10%Z&'()-7Z 10%Z&'()-!
/`'10%ZZ&'()-!/`'10%ZZ&'()--'10%Z&'()-*!10%Z&'()- ~~~[qjK/  10ZZ
10%<&'()-10%<&'()- 10%<&'()-!$10%<<&'()-'S10%<&'()- 10Z 10Zu-p{\=K/  



10Z"10%<&'()-$10%<&'()-
$10%(&'()-10%<&'()-!$10%<<&'()-!$10%<<&'()-5$)*+,aVK@  10Z 10< 10< 10<F;
10%<&'()-!2$10%<<&'()-,$10%<&'()-($10%<&'()-&10%<&'()-,9[1adEVK@  10Z
10:$10%Z&'()-s$10%Z&'()-10%Z&'()-$10%Z&'()- 10%Z&'()-&'z10%Z&'()-] PdEVK@
10Z 10(10%Z&'()-$10%Z&'()-"s$10%Z&'()-
`$10%Z&'()-10%Z&'()-s$10%Z&'()-PY_ddEVK@  10Z
10L<10%Z&'()-210%Z&'()-0`$10%Z&'()-F.`$10%Z&'()-,:$10%Z&'()-*`$10%Z&'()-
Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"
"Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph FontP.rX
&2-M37==D*KQ2X*^}dOinor1w{+d&<'/71@HpQZ$d]l[vd^_`abcdefghijklEK&  \ues).
#%C'$)),+-.301p35N677:;
<>@ACDFGIKL+NPmQRTUaWAY+[[]`a0cdfgi9kPlmnKphsJtuw1z}~,Pdmnopqrstuvwxyz{|}~6
Times New RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


