
I  Brake equipment, lift installation, a method for detecting a function of
the brake equipment, and a modernisation set The present invention relates
to a brake equipment for holding a travel body at standstill  and for
retarding the travel body in the case of need, according to the introductory
part of  claim 1, to a lift installation with such brake equipment, to a
method for detecting a function  of the brake equipment and to a
modernisation set with such brake equipment. Electromagnetically actuable
brake equipment with a stationary housing and a working  shaft rotatable
therein is known from DE 197 37 485 C1. Two brake discs are connected  with
the working shaft to be fixed against relative rotation, but axially
displaceable. Axially  displaceable armature discs are biased by respective
springs against the brake discs by a  normal force in such a manner that a
first frictional contact is produced between the brake  discs and the
housing and the second frictional contact between the armature discs, which
are fixed against rotation relative to the housing, and the brake disc. The
friction forces  acting in these contacts oppose a rotation between the
brake disc, which is fixed to the  working shaft to be secure against
relative rotation, and the housing or the armature discs,  which are fixed
thereto to be secure against relative rotation, and thus brake the working
shaft, For release of the brake the armature discs are electromagnetically
released  relative to the springs. In order to reduce noise arising on
actuation of the brake, the  armature discs are of three-part construction.
If such brake equipment, due to, for example, wear in the brake discs, is
able to exert only  a reduced friction force between armature and brake
discs it is possible for the armature  discs to slip at the brake part discs
bearing thereagainst. This places safety at risk. It is therefore an object
of the present invention to provide brake equipment which  increases the
safety of the brake equipment. Brake equipment according to the introductory
part of claim 1 is developed by the  characterising features thereof in
order to fulfil this object. Claim 11 protects a  correspondingly equipped
lift installation, claim 15 places the corresponding method under
protection and a corresponding modernisation set is protected by claim 18.
Brake equipment according to category generally comprises a static element
and a 2  



movable element, which is movable relative to the static element in a first
degree of  freedom and is to be braked relative to the static element. The
term "braking" can in that case equally-embrace retardation of the movable
element  relative to the static element, thus reduction in the relative
speed thereof, as well as  complete stopping or holding of the movable
element. The distinction between static and  movable element serves
primarily for distinction between two elements movable relative to  one
another in a degree of freedom. In particular, for example, one of the
static element  and the movable element can be arranged to be inertially
fixed so as to brake the other  one of the static element and movable
element relative to the surroundings. This element  to be braked can be a
drive which is used, for example, for driving, retarding or holding a 4._:.
drive pulley of a lift installation and thus braking a travel body of the
lift installation. Travel  bodies of the lift installation are, in
particular, a cage, which serves for reception of items to  be transported,
or a counterweight, which is used in lift installations for compensation for
cage mass and for ensuring a drive capability. The element to be braked can
also be a  component of the travel body or of the cage or counterweight. The
brake equipment can  in that case be constructed as, in particular, a fixing
brake for holding the cage. This is the  normal case with current lift
installations, since the lift cage or the drive parts, such as  drive,
counterweight and support means, connected with the cage are retarded in
regulated manner to a standstill by means of electromotive force and the
brake equipment  consequently merely has to fix the already stationary cage.
Obviously, however, brake  equipment of that kind has to take over, apart
from the fixing function, also a braking  function if, for example, in the
case of a fault, such as, for example, a power interruption, a  rapid
stopping of the lift cage has to be carried out. The first degree of freedom
can, for example, be a rotational degree of freedom. For this  purpose the
movable element can be rotatably mounted in the static element. In this
sense the term "force" comprehends the forces or torques acting in the
respective degree  of freedom, so as to represent in common the present
invention which is usable in items of  braking equipment acting in different
degrees of freedom. When mention is thus made of  a "friction force", this
can, in the case of degrees of freedom, equally embrace the effective
friction torque. The first degree of freedom can also be a translational
degree of freedom. For this  



purpose the movable element can be displaceably mounted in the static
element, as is 3  known from, for example, DE 41 06 595 Al, in which a
static element in the form of a  measuring brake slides linearly along a
movable element in the form of a brake application  rail. A first frictional
contact in a first contact surface can be selectably produced between the
static element and the movable element by a controllable normal force acting
in a second  degree of freedom. In the first frictional contact a first
friction force opposes a movement  of the movable element relative to the
static element. For this purpose, for example, in DE  197 37 485 C1 the
brake discs are urged in a first contact surface against the housing.  The
first friction forces arising in these frictional contacts oppose rotation
of the working  shaft connected with the brake discs to be secure against
relative rotation. As explained in  the foregoing, the term "friction force"
in that case embraces the friction torque acting on  the working shaft due
to the rotational degree of freedom thereof. Moreover, one or more relative
elements are provided in such a manner that a second  frictional contact in
a second contact surface is produced between the movable element  and each
of the relative elements by the normal force and in the second frictional
contact a  second friction force opposes movement of the movable element
relative to the relative  element. In DE 197 37 485 C1, for example, a first
part disc of each three-part armature  disc presses against the associated
brake disc when the normal force tightens the brake  disc against the
housing. The second friction forces arising in these frictional contacts
oppose rotation of the working shaft, which is connected with the brake
discs to be secure  against relative rotation, relative to the first part
discs connected with the housing to be  secure against relative rotation. In
addition, an actuating element is associated with one, preferably each,
relative element  and is fixed in the first degree of freedom relative to
the static element, wherein a third  frictional contact in a third contact
surface is, produced between the actuating element and  the relative element
by the normal force and in the third frictional contact a third friction
force opposes movement of the relative element relative to the actuating
element. In DE  197 37 485 C1, for example, a second part disc of the
three-part armature disc presses  against the first part disc when the
normal force tightens the brake disc against the  



housing. The third friction forces arising in these frictional contacts
oppose rotation of the  first part discs relative to the second part discs.
The first, second and/or third contact  surface or surfaces is or are
preferably loaded by the same normal force. 4  In a frictional contact there
generally always arises a friction force FR which is opposite  and equal to
the sum of the remaining forces and which can adopt at most the value  FRmax
=  x FN, wherein FN denotes the normal force acting on the contact surface
and   denotes a coefficient of friction. If in that case static friction
(index H) is present, a  friction force FR" = " x FN can at most thus arise.
If the sum of the remaining forces  which act exceed this value, then the
friction force changes from static friction to sliding  friction (index G)
and the coefficient of friction FRG = G x FN arises. The term "sliding
friction" in that case also embraces rolling friction such as occurs, for
example, during  rolling of roller bearings. According to the invention a
relative element is now movable in the first degree of freedom  relative to
the static element between a normal position and a braking position and
resiliently biased into the normal position, wherein the second and third
contact surfaces  are so constructed that a maximum second friction force,
particularly in the case of  adhesion in the second and third frictional
contact, is greater than a maximum third friction  force. A movement of the
relative element in the first degree of freedom beyond the  braking position
is prevented in, for example, shape-locking and/or force-locking manner.
For this purpose preferably abutments can limit the movement of the relative
element  between normal position and braking position. This functions
mechanically as follows: If the movable element is held, the normal force FN
acts in the second degree of freedom, all three frictional contacts are
produced and static  friction prevails. Since the third friction force FR3",
which acts between the relative  element and the actuating element, which is
fixed in the first degree of freedom relative to  the static element, is
always less than the second friction force FR2max" which can at  most act
between the relative element and the movable element, this smaller third
friction  force FR3" limits that friction force which is transmitted by way
of the actuating element  and the relative element between the static
element and the movable element. Together  with the first friction force
FR1", which can be transmitted directly, i.e. without interposition  



of the actuating element and relative element, to the first contact surface,
there thus  results the entire friction force FR", which acts on the movable
element, as a sum of these  two friction forces: FR"= FR1" + FR3" (1) 5  If
this friction force in operation is now no longer sufficient for holding the
movable  element, which can result particularly from wear or contamination,
which leads to a  diminishing normal force and/or a reduced coefficient of
friction in the contact surfaces,  slipping of the movable element relative
to the static element in the first degree of freedom  occurs. In this case
the movable element also moves under effective normal force FN in the first
degree of freedom. Since the maximum second friction force between relative
element  and movable element is, in accordance with the invention, greater
than the maximum third  friction force between relative element and
actuating element, static friction is again  present in the second
frictional contact, whereas the third frictional contact slides (or rolls).
In that case the movable element entrains the relative element in the first
degree of  freedom until it passes from its normal position to the braking
position and is there  stopped, for example in shape-locking manner by an
abutment or the like. The relative  element is consequently switched
automatically, i.e. without external control influence,  from the normal
position to the braking position and this change takes place in both travel
directions, thus rearwardly and forwardly. As soon as the relative element
is stopped in the braking position and fixed in the first  degree of freedom
relative to the static element, the second friction force FR2 is
transmitted from the static to the movable element by way of a second
contact surface  between relative element and movable element. The entire
friction force FR acting on the  movable element thus results as a sum of
these two friction forces: FR = FR1 + FR2 (1')  > FRI + FR3 (1") If in the
case of braking equipment according to the present invention the entire
friction  force FR = FR1 + FR3, which is designed for holding the movable
element in the normal  case, is no longer sufficient for holding the movable
element, then this moves in the first  



degree of freedom and in that case displaces, as described in the foregoing,
the relative  element into its braking position, where it is fixed relative
to the static element and  transmits the second, larger friction force FR2
to the movable element, so that the entire  friction force of FR1 + FR3
acting thereon increases to FR1 + FR2. Advantageously, a 6  safety margin S
= (FRI + FR2) / (FR1 + FR3) can thus be available for the case that the
normal total friction force is no longer sufficient due to, for example, the
first and/or third  contact surface having wear, being contaminated with oil
or the normal force being  diminished. This displaced build-up of the total
force required for braking has to that  extent a further favourable effect,
since a force pulse on the entire moved system is  reduced, as the braking
force is built up over two stages. Alternatively, instead of the third
contact surface and the actuating element use can also  be made of, for
example, a pressing spring which on the one hand can produce a pressing  of
the relative element in the second degree of freedom and on the other hand
enables a  relative displacement of the relative element in a first degree
of freedom between normal  position and braking position. The relative
element can in this embodiment be  constructed, for example, at the same
time as an armature plate. In this form of  embodiment the value of the
friction force of the third contact surface (FR3) reduces  virtually to
zero. In the following embodiments the third contact surface is always used,
but as regards content it is also understood by that that this third contact
surface is, as  described, eliminated and the associated friction force
(FR3) adopts the value zero. In braking equipment it can be difficult to
detect a faulty function simply and with reliability.  Such a faulty
function can be present, for example, if the braking equipment does not
release during travel operation or if, as described in the foregoing, it
exerts only a reduced  braking force. For this purpose it is, for example,
known in-house to manually check the  braking force and the wear at
maintenance intervals, which is costly in terms of time and  personnel as
well as susceptible to error. In a preferred embodiment of the present
invention the braking equipment therefore  comprises a sensor device for
detecting the normal position and/or braking position of the  relative
element. Such a sensor device can be, for example, a contact which is closed
when the relative element comes into the braking position and/or is opened
as soon as the  



normal position is left. Equally, for example, optical sensors can monitor
the position of  the relative element or position transmitters detect the
position of the relative element. If, as described in the foregoing, the
movable element now moves, even under effective  normal force FN, in the
first degree of freedom, the movable element entrains the movable  element
in the first degree of freedom until it passes from its normal position to
the braking 7  position. This movement of the relative element is recognised
by the sensor device for detecting the  normal position and/or braking
position. Since the relative element is biased into the  normal position and
remains in this in the case of a total friction force FR" = FR1H + FR3"
sufficient for holding, thus in the case of normal, fault-free operation, it
is thus possible to  reliably conclude, from a displacement of the relative
element from the normal position to  the braking position, faulty
functioning and, for example, to issue a warning to a lift control.  An
advantage of the invention results through the use of an advantageous
monitoring logic  which monitors correct functioning of the brake equipment.
This monitoring logic ;,. comprises the sensor device for detecting the
normal position and/or braking position of  the relative element, a speed
and/or travel measuring device and the control signal to the  brake
equipment. From case to case the brake equipment can also be provided with a
further sensor for ascertaining the state "contact play removed", "brake
applied", "contact  play present" or "brake released". A "control signal
brake" signals in the following the  command state which a control device
gives as control signal ("closed" or "open") to the  brake equipment. The
"speed" corresponds with the state of the movable element or of  the travel
body or lift cage and indicates whether the movable element is at standstill
(o) or  in motion (* 0). A diagnosis of this state can then take place
according to the following diagram:  Control signal Speed Position
Determination  Brake Relative element closed open 0 t 0 normal brake Fl X X
X in order F2 X X X brake fault / overload  F3 X X X in order 



F4 X X X in order F5 X X X release fault This diagnostic diagram allows an
almost continuous monitoring of the function of the  brake equipment, in
particular since at every stop (F1, F2) the target state can be detected 8
and in the case of deviation corresponding measures can be undertaken. A
risk does not  exist, since on reaching the braking position an increased
braking force, usually a braking  force increased by approximately the
factor 2, is available. A secure holding is thus  guaranteed. Equally, on
determining a release error (F5) the installation can be stopped  and the
functioning verified. On the basis of a fault history stored in the
monitoring logic, a  service call can be selectively undertaken. An idle
travel of the relative element can in that case be kept small. It can be
selected to  be merely of such a size that a reliable determination of the
position of the relative element  by the sensor device is made possible in
simple manner and on the other hand through  the displacement of the movable
element or of the travel body which occurs there is no  risky deviation in
stopping, such as, for example, formation of a step at a lift cage. The
selected idle travel is typically approximately 3 to 10 millimetres in each
of two movement  directions in correspondence with the first degree of
freedom. The relative element is held in its normal position by means of a
bias or after a relative  displacement has taken place is restored again to
the normal position. This bias can be  produced, for example, by means of a
resilient spring, for example a simple spring rod, a  mechanical torsion or
helical spring or also a hydraulic spring. In addition, biasing by  means of
mechanical force is possible in that magnetic poles are correspondingly
arranged. Particularly in the case of use of a pressing spring instead of
the actuating  element as explained in the foregoing, the biasing device can
be combined with a  magnetic release unit. In the foregoing the bias to be
overcome by the relative element in movement from the  normal position to
the braking position, which bias seeks to bias or restore the relative
element into the normal position, was negligible. Advantageously, the second
and third  contact surfaces are, however, so constructed that the maximum
second friction force,  particularly in the case of adhesion in the second
and/or third frictional contact, is also  



greater than the sum of the maximum third friction force and of the force KV
biasing the  relative element into its normal position: FR2max" > FR3max" +
KV (2)  which in the case of a negligibly small force KV for 9  FR2max" >
FR3max" (2') is fulfilled particularly when the second friction force is
substantially greater than the third  friction force: FR2max" >> FR3max"
(2"). Since, moreover, relatively large friction forces FR2", FR3" usually
arise in items of  braking equipment, particularly for lift installations,
equation (2) also applies with good  approximation with equation (2') or
(2"). In the foregoing the case of holding the movable element in which
static friction prevails in  each of the first, second and third frictional
contact was explained. If the braking  equipment is provided as a fixing
brake for holding, only this case arises. If, however, the braking equipment
is additionally used for retarding the movable element,  then the movable
element also further moves, during the retardation, under the normal  force
in the first degree of freedom and in that case seeks, due to the
afore-described  principle, to entrain the relative element and draw it from
its normal position to its braking  position. In this case sliding friction
is present in the first and at least in the second or third  frictional
contact. In this case, the force KV biasing the relative element into the
normal position can be so  designed that during a normal retardation process
it is sufficient together with the third  friction force to compensate for
the second friction force and thus hold the relative element  in its normal
position. The bias can in general be produced, for example, by means of a
resilient spring, for example a mechanical torsion or helical spring or a
hydraulic spring. If  the movable element is ultimately retarded to a
standstill and subsequently held, then in  the first, second or third
frictional contact the contact states change from sliding friction to
static friction. The static friction forces arising in that case are in
general significantly  higher than the friction forces, which prevail during
retardation, in sliding friction (or rolling  friction). 



If the total static friction force FR" = FRIH + FR3" is then no longer
sufficient for holding 10  the movable element, the relative element, as
described in the foregoing, is ultimately  displaced into its braking
position and fixed there, which is detected in the preferred  embodiment by
the sensor device. Since the sliding friction in general is significantly
less  than the static friction, the relative element during a retardation,
in which sliding friction  occurs in at least some of the contact surfaces,
can then be kept in its normal position by a  small bias, whereas in the
case of holding it which static friction and thus a higher second  and third
friction force are present, the above-described mechanism for securing a
sufficient total friction force or for detecting an erroneously low total
static friction force FR"  = FR1" + FR3" comes into action. In a preferred
embodiment the second and third contact surfaces are therefore constructed
in such a manner that the second friction force FR2 G, which occurs in the
second frictional  contact during sliding, is less than the sum of the force
KV, which biases the relative  element into its normal position, and the
third friction force FR3 G and/or FR3", which arises  in the third
frictional contact during sliding or adhesion. The relative element is
thereby  kept in its normal position during retardation. At the same time,
in this preferred  embodiment the second and third contact surface are
constructed in such a manner that  the maximum second friction force
FR2maxH, which can maximally occur in the case of  adhesion in the second
frictional contact, is greater than the sum of the force KV, which  biases
the relative element into its normal position, and the third friction force
FR3max",  which can occur in the case of adhesion in the third frictional
contact. This is, as explained  in the foregoing, simple to realise, since
the static friction forces are in general significantly  greater than the
sliding friction forces. Thus, in the present embodiment: FR2 < KV + FR3 G
(3)  FR2max" > KV + FR3max" (2) As a rule, however, fulfilment of the
condition (2) is already sufficient for the following  reason: If the
braking equipment begins the retardation process, the first, second and
third  frictional contacts are produced. In that case, sliding friction is
immediately present in the  second frictional contact between the movable
element, which initially moves relative to  the static element, and the
relative element, which is biased into its normal position  



stationary relative to the static element. In the third frictional contact
between the relative  element and the actuating element static friction is
initially present as long as the relative  element is not accelerated. Now,
as mentioned in the foregoing, the sliding friction is in 11  general
significantly lower than the maximum static friction. Thus, the second
friction force  FR2 G acting in the second frictional contact is in general
lower than the third friction force  FR3max" which can maximally arise in
the third frictional contact. Thus, in the usual case  (insofar as relative
element and actuating element do not move relative to one another) the
second friction force in the second frictional contact, in which sliding
friction prevails, is  constantly less during the retardation than the third
friction force in the third frictional  contact, in which static friction
prevails. The relative element is thus held in its normal  position until
the movable element comes completely to standstill. Thus, at the start of
the  retardation FR2G < FR3max" + KV (3'), so that the relative element does
not move relative to the actuating element, but remains in  its normal
position, whilst sliding friction is present in the second frictional
contact. As soon as the movable element is stationary, the second frictional
contact also changes  from sliding friction to static friction and there
applies FR2max" > KV + FR3max" (2) If, now, the remaining forces acting on
the movable element exceed the friction forces  maximally available from the
braking equipment: FRmax" = FR1 max" + FR3max" (1111) the relative element
is displaced from its normal position into the braking position and fixed
there, wherein advantageously a faulty functioning can be recognised. As
explained,  fulfilment of the condition (2) or, with disregard of the force
KV, the condition (2') is thus  sufficient to increase the safety of the
braking equipment and to detect faulty functioning in  the case of braking
equipment which only holds. If the movable element is also retarded  by the
braking equipment, beyond that the fulfilment of the condition (3) or (3')
is sufficient  in order to ensure that the relative element in the normal
retarding process remains in its  normal position, so that subsequently the
afore-described safety margin is available and  advantageously a faulty
function in holding can be detected. 



12  Condition (3') is usually fulfilled simultaneously with condition (2) or
(2'), since the sliding  friction (or rolling friction) is usually
significantly lower than the static friction. According to  invention it is
thus generally only necessary for the maximum friction force FR2max, which
is present in the second frictional contact and is usually defined by the
maximum static  friction force FR2max", to be larger than the maximum
friction force FR3max, which is  present in the third frictional contact and
is usually determined by the maximum static  friction force FR3max"
(condition (2')). Thus, in general condition (3') is also fulfilled so  that
even in the case of retardation the relative element is held in its normal
position until  the holding state is reached. - Advantageously, however,
this fine matching of the bias is dispensed with if the brake  equipment is
used primarily as a holding or fixing brake and employed only in the case of
need for dynamic retardation of the travel body. A case of need is, for
example, response  of a speed monitoring circuit or a power failure, etc. In
such a case of need it is then very  desirable for the relative element to
be entrained without delay to the braking position (B)  and for a higher
braking force to then be necessarily produced. The requirement for the  bias
is then be correspondingly low; it is merely designed for moving the
unloaded relative  element (3) back to the normal position and for loosely
keeping it there with a small force.  The maximum second friction force can,
for example, be predetermined to be greater than  the maximum third friction
force in that the second contact surface has a higher coefficient  of
friction than the third contact surface. The conditions (2) or (2') and (3)
or (3') can thus  be fulfilled. If relative element and actuating element
are acted on by the same normal  force FN, then there thus results a maximum
second friction force FR2 = 2 x FN which is  greater than the maximum third
friction force FR3 = 3 x FN. For this purpose, the second  and third contact
surfaces can, for example, consist of different materials. For this  purpose
the relative element can have, on the second contact surface, a coating for
increasing the coefficient of friction p.2 and/or the actuating element can
have on the third  contact surface a coating for reduction in the
coefficient of friction 3. In addition, roller  bearings, for example needle
bearings, for representation of specific coefficients of friction  can be
arranged in the third contact surface. In a preferred embodiment the
coefficients of friction of the first and second contact  



surfaces are substantially the same, so that substantially the same friction
forces arise in  the first and second frictional contacts, which
advantageously can uniformly distribute the 13  loads. The term "coefficient
of friction" can in the present instance embrace not only the  static
coefficient of friction, but also the sliding or rolling coefficient of
friction of a frictional  contact, wherein in the practical application of
the first and second frictional contact the  construction is, in proven mode
and manner, as a friction brake lining. The maximum second friction force
can, alternatively or additionally, be predetermined to  be greater than the
maximum third friction force in that the third contact surface is inclined
relative to the normal force. Thus, a correspondingly lower normal force
acts on the  inclined third contact surface and thus a correspondingly lower
third friction force.  Advantageously the normal force, which acts in the
first, second and third frictional  contact, divides in the case of an
inclined third contact surface into a component normal to  the third contact
surface, which induces the third friction force, and a component tangential
to the third contact surface, which on movement in a direction in the first
degree of  freedom is added to the third friction force - subtracted
therefrom in the case of opposite  movement - to form a third, total
friction force. Thus, different third total friction forces  could
advantageously be represented in the case of opposite movements in the first
degree of freedom, Advantageously, in the case of use of the inclined third
contact  surface with a relative movement between relative element and
actuating element a  change in the normal force results, since, for example,
springs employed for producing this  normal force are stressed or relieved.
This is advantageously employed, for example, in  the case of use in lift
installations with partly balanced counterweights, since different  braking
effects can thus be produced depending on a possible direction of slip. As
mentioned in the foregoing, translational forces and torques acting in the
respective  degree of freedom are understood in the present application by
the term "force". Different  friction forces can therefore also be produced
by different lever arms. Thus, for example,  a larger second friction force
(in this case a torque) can be represented in that the second  frictional
contact is spaced radially further from an axis of rotation of the movable
element  than the third frictional contact. Thus, different friction forces,
in this case torques, result  for the same normal force. 



The relative element and the actuating element can preferably be so moved by
the normal  force in the second degree of freedom that the first, second and
third frictional contact is  produced. This enables a simple mechanical
realisation of the frictional contacts. In  particular, a brake element can
be provided which in the first degree of freedom is fixed 14  relative to
the movable element and is so moved by the normal force in the second degree
of freedom that the first, second and third frictional contact is produced.
Equally, the  movable element can be so moved, in particular resiliently
deformed, relative to the static  element by the normal force in the second
degree of friction that the first, second and third  frictional contact is
produced. The actuating element can be biased, in particular by a resilient
means, with the normal  force and selectably released electromagnetically
and/or hydraulically in the manner  known from, for example, DE 197 37 485
Cl or DE 41 06 595 Al. In the case of failure of  a voltage applied to an
electromagnet, a pressure drop in a hydraulic line or a fault in the
control of the braking equipment the actuating element is no longer
released, so that the  normal force produces the frictional contacts and
thus applies the braking equipment. In  the case of a defect the braking
equipment thus engages independently and automatically.  Brake equipment
according to the invention is thus constructed in such a manner that the
brake equipment can, when the travel body is stationary or movable element
is stationary,  be switched into a normal position, in which normal position
the brake equipment produces  a first holding force. This holding force is
designed to keep the movable element at  standstill. Moreover, in the case
of a possible movement of the movable element,  regardless of movement
direction, the brake equipment automatically changes from the  normal
position to a braking position. In the braking position the brake equipment
generates a substantially doubled or multiplied holding force or braking
force.  Advantageously, this automatic change from the normal position to
the braking position is  monitored by means of a sensor device. The
advantage of this part of the invention is that  a first slipping of the
movable element can be recognised by means of a sensor device  and that an
automatic amplification of the holding force results, whereby further
slipping is  prevented. Advantageously, this brake equipment is used
together with a drive engine  which accelerates the travel body in each
instance, for example electromotively or  



hydraulically, in regulated manner from standstill and retards it again to
standstill, whereby  the brake equipment in the usual case is used only for
holding the travel body at standstill.  Braking equipment according to the
invention can comprise a plurality of relative elements  as well as
actuating elements respectively associated therewith, as is known in
principle  from, for example, DE 197 37 485 Cl. The total friction forces
explained in the foregoing  then result from the sums of the first and third
or second friction forces. 15  As explained in the foregoing, one of the
possible faulty functions of brake equipment can  consist in that a total
friction force composed of the first and the third friction force is too
small in order to hold the movable element at standstill. This faulty
function can be  recognised if the sensor device detects that the relative
element is no longer in its normal  position. In that case, movement of the
relative element is preferably limited by  abutments. On reaching these
abutments the second friction force, which is higher by  comparison with the
third friction force thereby comes into play and holds the movable  element.
This faulty function can thus be recognised without the function of holding
the  movable element overall being placed at risk. It is merely an
indication that the safety  margin S has been taken up. The safety of the
brake equipment is thus increased and  servicing can be initiated. A further
possible faulty function consists in that the brake equipment is,
erroneously, not  released, i.e. the first, second and third frictional
contact remain in place in travel  operation. This faulty function can
result from, for example, a defect of brake control units.  This faulty
function can also be recognised if the sensor device detects that the
relative  element is not in its normal position, because, as described in
the foregoing, in such a  case the movable element entrains the relative
element in the first degree of freedom,  whereby this is displaced out of
its normal position into its braking position. A travel  operation can, for
example, be stopped in the case of occurrence of a faulty function of  that
kind before the corresponding contact surfaces overheat, wear or otherwise
suffer  damage. In this connection it is particularly advantageous if
functional integrity of the brake  equipment and a sufficient safety margin
can be detected in every normal operating play of  the brake equipment. This
significantly increases the operating safety of the brake  



equipment. As a rule brake equipment of that kind is supplied in the case of
new installations,  advantageously directly together with the corresponding
drive unit. Equally, corresponding  brake equipment can also be used in
existing installations and lift installations as a  replacement of existing
brake equipment. An increased safety can thereby be achieved  particularly
in connection with a possible modernisation of a drive regulating system. A
corresponding modernisation set matched to known lift installations can be
provided. 16  Further objects, features and advantages of the present
invention are evident from the  subclaims and the following described
examples of embodiment. For this purpose, in  partly schematic form: Fig. 1a
shows brake equipment according to a first embodiment of the present
invention in the released state, in a section I-I in Fig. 1b; Fig. 1b shows
the brake equipment according to Fig. 1a in a side view; Figs. 2a, 2b show
the brake equipment according to Fig. I in a normal holding state;  Figs.
3a, 3b show the brake equipment according to Fig. I in the case of a faulty
function; with monitoring logic Fig. 4 shows brake equipment according to a
second embodiment of the present  invention in released state, in a side
section; Fig. 5 shows the brake equipment according to Fig. 4 in a normal
holding state;  Fig. 6 shows the brake equipment according to Fig. 4 in the
case of a faulty  function; Fig. 7 shows a basic diagram of a third
embodiment of the present invention; and  Figs. 8a, 8b show the brake
equipment according to Fig. 1, with brake discs in series.  Figs. 1a, lb
show brake equipment according to a first embodiment of the present
invention in the released, non-braking state, in a side and a front view,
respectively. The  brake equipment comprises a static element in the form of
a multi-part housing 1, which is  inertially fixed. A movable element in the
form of a working shaft 2 is rotatably mounted in  the housing 1 and has the
rotational degree of freedom cp relative to the housing 1. Two  brake
elements in the form of brake discs 5 are arranged on the shaft to be
axially  displaceable, but secure against relative rotation, for example by
means of a splined  



toothing or a key (not illustrated). 17  Two actuating elements in the form
of armature discs 4 are mounted in the housing 1 to be  axially
displaceable, but secure against relative rotation. For this purpose three
pins 9 are  distributed over the circumference, which pins engage through
passage bores or blind  bores in the housing 1 and the armature discs 4 and
on which pins the armature discs 4  slide. A relative element in the form of
a disc 3 is mounted between each brake disc 5 and  armature disc 4 to be
axially displaceable. The discs 3 each have three groove-like cut- outs 10
with a groove base, through which the pins 9 engage in such a manner that
they  rest on the respective groove base and thus rotatably mount the discs
2. A rotation of the  discs 3 is limited in mechanically positive manner by
the flanks of the grooves 10, wherein  the discs can be rotated through a
certain angle before the pins 9 bear against the  respective flanks. The
discs 3 are biased into their normal position a, which is detected by  a
sensor device 8, shown in Figs. 1, 2 by two springs which are received in
the housing 1  and supported inwardly at the flanks 10 (in Fig. 1 a at the
top) which are prolonged for this  purpose. Figs. 1a, 1b show the brake
equipment in released state. For this purpose,  electromagnets draw the
armature discs 4 away from the brake discs 5, which can thereby  freely
rotate together with the working shaft 2, against the stress of the
compression spring  7. In this state the relative elements 3 are held by the
above-mentioned springs in their  normal position, which indicates
fault-free operation. Figs. 2a, 2b show the brake equipment in applied
state. For this purpose, the  electromagnets are no longer supplied with
energy, so that the armature discs 4 are  loaded by the springs 7 with a
normal force FN in the direction of a second, axial degree of  freedom y.
The armature discs 4 press, with the same normal force, the relative
elements  3 against the brake discs 5, which are thereby axially displaced
and pressed by the same  normal force against the housing 1. Under this
normal force FN a first, second and third frictional contact, respectively,
is  produced in a first contact surface 6.1 between housing 1 and brake disc
5, in a second  contact surface 6.2 between brake disc 5 and relative
element 3 and in a third contact  



surface 6.3 between relative element 3 and armature disc 4. In that case, at
the outset a 18  sliding friction prevails in the first and second
frictional contact due to the rotating working  shaft 2, so that a first or
second friction force (or a friction torque) FRi = i x FN (i = 1, 2)
arises. In that case i denotes the sliding coefficient of friction in the
first or second  frictional contact. In the third frictional contact static
friction initially prevails, since relative element 3 and  armature disc 4
are stationary relative to one another. The maximum effective third friction
force FR3max is thus given by FR3max" = 3" x FN, wherein 3H indicates the
static  coefficient of friction in the third frictional contact. This is
selected so that the maximum  third static friction force is greater than
the second sliding friction force: R3H > R2 (5)  =3"xFN>p2xFN (5)  ' FR3max"
> FR2 (5") The relative element 3 is held in its normal position A by the
holding force margin  (FR3max" - FR2), whilst the brake disc 4 slides
thereat. When the working shaft 2 finally  stops (Fig. 2), then the first
and second frictional contacts also change from sliding friction  to static
friction. Since the coefficients of static friction 1" = 2H >> p3" are
selected, the  maximum second friction force FR2max is now greater than the
maximum third friction  force FR3max. In this connection it is to be noted
that for the sake of simplicity there is  discussion in each instance of
only one coefficient of friction i", i. In reality each of  these
coefficients of friction is subject to scatter range or tolerance. For
example, the  definition 3" > 2 is thus to be so understood that the value
of 3", regardless of its  tolerance position, is greater than the value of
p2, regardless of the tolerance position  thereof. The tolerance limits are
therefore preferably selected so that the explained  equations also still
apply to friction forces or coefficients of friction lying at the tolerance
limits, so as to ensure the functionality in accordance with the invention
even in the case of  scatters, which arise in practice, within the
tolerances. A possible faulty function of the brake equipment consists in
that the brake equipment  erroneously does not release when the working
shaft is placed back in operation. In this  case the working shaft 2 exerts
by way of the brake disc 5, starting from the holding  



position described in the foregoing with reference to Fig. 2, a force on the
still existing,  first, second and third frictional contact. Since the
maximum third friction force is smallest 19  due to the selection of the
coefficients of friction 1" = 2" "3", initially the third  frictional
contact changes from static friction to sliding friction and the relative
element 3  begins to rotate relative to the armature disc 4. In that case
the relative element rotates  into the braking position B shown in Fig. 3,
which is detected by the sensor device 8. This  thereupon issues state
information to a monitoring logic 11. The monitoring logic  evaluates the
signal of the sensor device 8 with use of further signals, such as, for
example, movement state or speed state of the travel body or of the movable
element to  and/or of a brake signal, which indicates whether the brake is
applied or released and  gives possible fault information to a lift control
(not illustrated), which stops the drive of the  working shaft 2 and thus
prevents annealing of the brake discs 5 and triggers a  corresponding
service communication. A further possible faulty function of the brake
equipment consists in that the holding force  supplied by the brake
equipment is not sufficient. Again, starting from the holding position
described with reference to Fig. 2 the maximum braking force FRmax applied
by the brake  equipment in the normal position A is, on the basis of the
embodiment with two brake  discs: FRmax 2 x (1"+ 3") x FN (6) As stated in
the foregoing, due to the rotational degree of freedom (p use can in that
case  be made in the equations also of torques instead of translational
forces. If the friction  forces are now insufficient, the working shaft 2
begins to rotate. Since the maximum third  friction force due to the
selection of the coefficients of friction 1" = 2" >>3H is smallest,  the
third frictional contact then changes from static friction to sliding
friction, whereas in the  second frictional contact static friction is still
present. The relative element 3 begins to  rotate relative to the armature
disc 4. In that case the relative element again rotates into  the braking
position B shown in Fig. 3, which is detected by the sensor device 8. This
thereupon issues a faulty function report, as described in the foregoing,
for example by  way of a monitoring logic to a lift control (not shown). In
the braking position B (Fig. 3) the mechanically positive couple between
pins 9 and the  



flanks of the cut-out 10 prevents further rotation of the relative element
3, this thereby  being fixed in the first degree of freedom W relative to
the housing 1. The relative element  3 thus now transmits the larger second
static friction force to the brake disc 5 and the total 20  braking force
thereby increases to FR=2 x (1"+ 2") x FN (6) Since the brake equipment is
designed so that in the normal case the friction force, which  is available
in the first and second frictional contact, according to equation (6) is
sufficient  for holding the working shaft 1 a safety margin of (1"+ 2") /
(1" + 3") is thus given.  Fig. 4 shows brake equipment according to the
second embodiment of the present  invention in the released state in a side
section. This brake equipment is provided for a lift  installation in which
the housing 1, which can be fixed to a lift cage (not illustrated), is
moved in a first degree of freedom x along a brake disc 2. When the brake
equipment (Fig. 4) is released, an electromagnet draws an armature  element
4, against the bias of the compression spring 7, in a second degree of
freedom y  into the housing 1 so that the housing 1 can slide without
friction along the brake disc. For retardation of the lift cage (Fig. 5) the
electromagnet (or other suitable release drives)  is switched off and the
compression spring 7 presses the armature element 4 in the  second degree of
freedom y with a normal force FN against a relative element 3, which is
arranged in the armature element 4 to be displaceable along the first degree
of freedom x  and is held in a normal position A (Figs. 4, 5) by compression
springs at both sides. The  relative element 3 is thereby also pressed by
the normal force FN against the brake disc 2,  which in turn is pressed
against the housing 1. In that case, a first, second and third  frictional
contact are produced, respectively, in a first contact surface 6.1 in which
the  brake rail 2 is pressed against the housing 1, in a second contact
surface 6.2 in which the  relative element 3 contacts the brake disc 2, and
in a third contact surface 6.3 in which the  armature element 4 and relative
element 3 are in contact with one another. In that case, in  the first and
second frictional contact there is present, due to the brake rail 2 moving
relative to the housing 1, sliding friction, and static friction in the
third frictional contact  between the relative and armature elements 3, 4
stationary relative to one another. As in the first example of embodiment,
the coefficients of static friction p1" = 2" >> p3"  



are selected. Equally, the coefficients of sliding friction 1c = 2G in the
first and second  contact surface are smaller than the coefficient of static
friction p3" in the third contact 21  surface. Since all contact surfaces
are loaded by the same normal force FN, the sliding  friction force in the
first and second frictional contact is lower than the maximum static
friction force in the third frictional contact: 1G=2G<3H<1H=[12H (7)  FR1G =
FR2G < FR3maxH (7') The brake rail 2 therefore slides in the first and
second frictional contact and the relative  element 3 remains in its normal
position A biased by the compression springs (Fig. 5). At  standstill, the
first and second frictional contact then also change from sliding friction
to  static friction and the total friction force, by which the brake disc 2
holds the housing 1, is  limited by the static friction in the first and
second frictional contact: FRmax = (1H+ 3H) x FN (6") As in the case of the
first example of embodiment, a blocking brake equipment, which
notwithstanding movement of the housing 1 does not release relative to the
brake disc 2,  leads, just as a too-small total friction force FRmax
according to equation (6"), to  entraining of the relative element by the
brake rail 2 in the first degree of freedom x until  this is stopped at an
upper abutment in the armature element 4 (not illustrated). In that  case a
sensor 8 registers the transition of the relative element from the normal
position A  (Fig. 5) to this braking position B (Fig. 6) and issues a faulty
function report. As soon as  the relative element is fixed relative to the
armature element 4 by the abutment (not  illustrated) in the first degree of
freedom x, the second friction force FR2 in the second  contact surface 6.2
opposes the movement and the total friction force increases from FR =  (1 +
3) x FN to FR = (1 + 2) x FN. In the first and second example of embodiment
the maximum second and third friction  force was realised in each instance
by appropriate selection of the coefficients of friction  p2, 3,
particularly the coefficients of static friction 2H, 3H. Alternatively or
additionally,  the different maximum friction forces can, however, also be
realised in that the third  contact surface 6.3 is inclined relative to the
normal force. For this purpose. Fig. 7 shows,  in a basic diagram, the
forces which act on a relative element 3 when loaded by the  



common normal force FN. The principle shown in Fig. 7 can, for example, be
realised in  the first or second example of embodiment, wherein then the
same reference numerals 22  correspond with the same elements, the actuating
element 4 in Fig. 7 thus corresponding,  for example, with the armature disc
4 in the first example of embodiment or with the  armature element 4 in the
second example of embodiment. It may be assumed at the outset that the held
movable element 2 under the influence of  external forces, for example the
load of the lift cage, seeks to move in the first degree of  freedom x in
positive direction (upwardly in Fig, 7). In the case of loading of the
actuating  element 4 with the normal force FN there then arises in the
second contact surface 6.2 a  friction force FR2 which is the same size as,
but opposite to the sum of the remaining  forces acting on the movable
element 2, but can be at most FR2max = 2" x FN. The normal force FN acting
in the third contact surface 6.3 inclined by the angle (rt - a)  relative to
the normal force FN divides into two components, wherein one component FN x
sin(g) is perpendicular to the third contact surface 6.3 and the other
component FN x  cos(a) is oriented tangentially to the third contact surface
6.3. The third friction force  maximally acting in the third contact surface
6.3 thus results from the one component at  FR3max = 3" x sin(a) x FN.
Through suitable selection of the inclination angle a a lower  maximum third
friction force can thus be predetermined, for example, for the same
coefficient of static friction. If this friction force is additionally
projected in the first degree  of freedom x, then a movement of the relative
element 3 relative to the actuating element 3  in the first degree of
freedom thus only opposes at most a static friction force of FR3max =  1.3"
x sin 2(a) x FN. As can be additionally seen from Fig. 7, a movement of the
relative element 3 relative to  the actuating element in the first degree of
freedom x in positive direction (upwardly in Fig.  7) additionally opposes a
component FN x cos(a) which to that extent increases the total  effective
maximum third friction force. In the case of movement in negative direction
(downwardly in Fig. 7) this component FN x cos(a), thereagainst, reduces the
effective  maximum third friction force, so that different maximum third
friction forces result in both  movement directions. This can be
advantageously utilised if, for example, the lift cage,  which is held by
the brake equipment, is only partly balanced, i.e. the movable element 2  



has to be held more strongly in one movement direction than in the other.
Moreover, in the case of displacement of the relative element 3 relative to
the actuating  element 4 a change in an adjusting travel, along the degree
of freedom y necessarily 23  results. This change causes an increase or
decrease in the normal force FN in  correspondence with a force
characteristic of adjusting actuators, such as, for example,  the
compression springs 7 (Figs. 4 to 6). A braking force can thus be influenced
in  correspondence with a movement direction or braking direction. The
examples of embodiment refer to a matching of the coefficients of sliding
and static  friction of the friction surfaces so as to be able to reliably
detect a faulty function not only in  the case of just holding, but also in
the case of retarding and subsequent holding. This is  achieved in that the
condition 2G < 3H < 2H (7) is fulfilled. This is not obligatory, since in
many current cases of use brake equipment in  the normal case is used only
for holding, for example a lift cage at standstill. Use of the  brake
equipment for braking is required merely in the case of fault and thus
already in itself  represents a fault situation. It is not necessary in
these individual cases for the relative  element 3 to remain in its normal
position. It may indeed be displaced from its normal  position to the
braking position, wherein then the correspondingly higher braking force FR =
FR1 + FR2 (1') comes into play. This can be achieved in that the
coefficients of friction 3H, 3G of the  third contact surface are selected
to be significantly smaller than the coefficients of friction  2H 2G of the
second contact surface. 3G < 3H << p2G < 2H (T) Combinations of the depicted
forms of embodiment are obviously possible. Thus, for  example, several
second and third contact surfaces can be combined to form a first  contact
surface, whereby the safety margin is additionally enhanced. In a preferred
variant of embodiment the brake equipment is installed in or attached to a
drive of the lift installation. The drive includes one or more drive pulleys
which are  integrated in or mounted on a drive shaft. The drive shaft is
driven by a motor and held by  the brake equipment at standstill or, in the
case of need, braked. From case to case a 



24  speed step-up transmission can be arranged between motor and drive
shaft. The drive  thus also includes the brake equipment, which as a rule is
divided into two substantially  identical units. Each of the units in its
braking position (B), taken itself, is in a position of  stopping and fixing
the moved travel body. According to a first form of embodiment of the  drive
the two units are assembled to form single brake equipment and arranged at
an end  of the drive shaft. The drive shaft corresponds in this mode of
construction with the  movable element (2). This form of arrangement is
economic, since the brake equipment  can, for example, be premounted as a
complete unit. According to an alternative form of  embodiment of the drive
the two units of the brake equipment are attached to the two ends  of the
drive shaft. This means that the drive pulley is arranged between the units
of the  brake equipment. During retardation, a braking or holding moment is
thus distributed by  the drive pulley to the two units. Thus, significantly
better force distributions to the drive  shaft result and a risk of failure
of the brake equipment due to fracture of the drive shaft is  reduced. In
the ideal case the braking action between normal position and braking
position is doubled. This is the case when the coefficient of friction p.3
in the third contact  surface is approximately zero. With use of items of
brake equipment with several items of  brake equipment connected in series,
such as, for example, illustrated in Figs. 8a and 8b,  the braking force
amplification between normal position and braking position can be
influenced. If, for example, several brake discs (5) and relative elements
(1) or static  elements (1) can be arranged in series, through the formation
of the idle travel of the  individual relative or static elements it is
possible to achieve desired amplifications of  braking. In the example
according to Figs. 8a and 8b three second contact surfaces (6.2),  which
first come into effect in the braking position, are arranged at a first
contact surface  (6.1). Disregarding the friction force of the third contact
surface (6.3), there thus results a  multiplication of the braking force
when the braking position is reached. An expert can  determine desired
combinations. A principal advantage of the invention results through the use
of an advantageous  monitoring logic, which monitors correct functioning of
the brake equipment. 25  Patent Claims 



1. Brake equipment for holding a travel body at standstill and for retarding
the travel  body in the case of need, with a static element (1); a movable
element (2) which is movable relative to the static element in a first
degree of freedom (p; x) corresponding with a travel direction of the travel
body,  wherein a first frictional contact can be produced in a first contact
surface (6.1)  between the static element (1) and the movable element (2) by
a normal force (FN)  acting in a second degree of freedom (y), wherein in
the first frictional contact a first  friction force (FR1) opposes movement
of the movable element relative to the static  element (1); a relative
element (3), which is adjustable in the second degree of freedom (y) in  the
direction of the movable element (2), wherein a second frictional contact is
produced in a second contact surface (6.2) between the movable element (2)
and  the relative element (3) by the normal force (FN), wherein in the
second frictional  contact a second friction force (FR2) opposes a movement
of the movable element  relative to the relative element; characterised in
that the relative element (3) is movable in the first degree of freedom ((p;
x) relative to the static element (1) between a normal position (A) and a
braking position  (B), wherein the relative element (3) is biased into the
normal position (A) and movement  beyond the braking position (B) is
blocked; and that the brake equipment further comprises a sensor device (8)
for  detecting the normal position (A) a;d/or braking position (B) of the
relative element (31.  2. Brake equipment according to claim 1, further
comprising - an actuating element (4) which is fixed in the first degree of
freedom ((p; x) relative  to the static element (1) and which is adjustable
in the second degree of freedom  (y) in the direction of the movable element
(2), wherein a third frictional contact is  produced in a third contact
surface (6.3) between the actuating element (4) and the  relative element
(3), in the adjusted state, by the normal force (FN), in which a third
friction force (FR3) opposes movement of the relative element (3) relative
to the  actuating element (4); wherein the second and third contact surfaces
(6.2, 6.3) are so constructed that a  



maximum second friction force (FR2max) of the second contact surface (6.2)
is greater  than a maximum third friction force (FR3max) of the third
contact surface (6.3). 26  3. Brake equipment according to any one of the
preceding claims, characterised in  that the second contact surface (62) has
a higher coefficient of friction (4), particularly a  higher coefficient of
static friction (") than the third contact surface (6.3). 4. Brake equipment
according to any one of the preceding claims, characterised in  that the
third contact surface (6.3) is inclined relative to the normal force (FN).
5. Brake equipment according to any one of the preceding claims,
characterised in  that the relative element (3) and/or the actuating element
(4) is or are so moved by the  normal force (FN) in the second degree of
freedom (y) that the first, second and third  frictional contact is
produced. 6. Brake equipment according to claim 4, characterised in that it
further comprises a  brake element (5) which is fixed in the first degree of
freedom ((p) relative to the movable  element (2) and is so moved by the
normal force (FN) in the second degree of freedom (y)  that the first,
second and third frictional contact is produced. 7. Brake equipment
according to claim 4, characterised in that the movable element  (2) and the
static element (1) are so moved, in particular deformed, relative to one
another  by the normal force (FN) in the second degree of freedom (y) that
the first, second and  third frictional contact is produced. 8. Brake
equipment according to any one of the preceding claims, characterised in
that the actuating element (4) is biased, particularly by a resilient means
(7), with the  normal force (FN) and is selectably released
electromagnetically and/or hydraulically. 9. Brake equipment according to
any one of the preceding claims, characterised in  that it comprises a
plurality of relative elements (3) as well as actuating elements (4)
respectively associated therewith, wherein a second frictional contact is
produced in a  second contact surface (6.2) between each relative element
(3) and the movable element 27  (2) by a normal force (FN) and a third
frictional contact is produced in a third contact  surface (6.3) between
each relative element (3) and the associated actuating element (4)  by the
normal force (FN). 



10. Lift installation with brake equipment according to any one of the
preceding claims,  characterised in that one is inertially fixed by the
static element (1) and the movable  element (2) and the other is so coupled
with a travel body, particularly with a cage of the  lift installation, by
the static element (1) and the movable element (2) that it can hold and/or
retard this. 11. Lift installation according to claim 10, characterised in
that the normal force (FN) is  dimensioned in such a manner that an adhesion
force produced in the normal position (A)  of the brake equipment is
sufficient to securely hold the travel body at its permissible load.  12,
Lift installation according to claim 10, characterised in that the normal
force (FN) is  dimensioned in such a manner that a sliding force produced in
the braking position (B) of  the brake equipment is sufficient to securely
retard the travel body at its permissible load.  13. Lift installation
according to any one of claims 10 to 12,, characterised in that the  sliding
force produced in the braking position (B) of the brake equipment is at
least 50%  larger than the adhesion force produced in the normal position
(A) of the brake equipment.  14. Method of detecting a function of brake
equipment according to any one of the  preceding claims 1 to 9,
characterised in that a function is monitored by means of a  sensor device
(8), which sensor device (8) detects the position of a relative element (3).
15. Method according to claim 14, characterised in that a function is
monitored by  means of a monitoring logic (11), which evaluates signals of
the sensor device (8), a  control signal of the brake equipment and a
movement state of the movable element (2).  16. Method according to claim 14
or 15, characterised in that a faulty function is  detected as function when
the monitoring logic detects that the control signal of the brake equipment
indicates "closed", the movement state of  the movable element (2) indicates
"0" and the relative element (3) is disposed in its  braking position (B);
or 28  the control signal of the brake equipment indicates "open", the
movement state of  the movable element (2) indicates ";,E 0" and the
relative element (3) is in its braking  position (B). 17. ,.Method according
to claim 14 or 15, characterised in that a normal function is  detected as
function when the monitoring logic detects that 



the control signal of the brake equipment indicates "closed", the movement
state of  the movable element (2) indicates on and the relative element (3)
is disposed in its  normal position (A); or the control signal of the brake
equipment indicates "closed", the movement state of  the movable element (2)
indicates "# 0" and the relative element (3) is disposed in  its braking
position (B); or the control signal of the brake equipment indicates "open",
the movement state of  the movable element (2) indicates "# 0" and the
relative element (3) is disposed in  its normal position (B). 


