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CALIPER BRAKE FOR AN ELEVATOR SYSTEM, WHICH IS USED IN PAR-
TICULAR AS A HOLDING AND SAFETY BRAKE

DESCRIPTION

The invention relates to a caliper brake for an elevator system. The elevator system may
comprise one or more elevator cars. The invention is particularly suitable for an elevator
system with multiple elevator cars that preferably are movable individually. The inven-
tion particularly relates to a caliper brake for an elevator system, wherein the caliper

brake simultaneously serves as a holding brake and a safety brake.

One or more caliper brakes may be used in an elevator system. If the caliper brake serves
as a holding brake, for example, it can hold the elevator car during a stop on a floor such
that passengers particularly are able to safely enter and exit. To this end, the caliper brake
is during a stop controlled in such a way that the caliper brake initially is closed and sub-
sequently opened again. If the caliper brake serves as a safety brake, for example, it can
decelerate and secure the elevator car in the elevator shaft in case of a defect or an emer-
gency. If the caliper brake serves as a holding brake and as a safety brake, the holding
function and the safety function for an elevator car can be realized with a single caliper
brake.

WO 2015/090726 Al discloses a caliper brake for elevator systems. The known caliper
brake comprises two brake calipers, which respectively are connected to brake linings on
one end and to a force application point at coupling points on the other end. A pivotal
point is provided for each of the brake calipers between their brake lining and their cou-
pling point and respectively connected to a brake housing in a rigid manner. The respec-
tive brake caliper can be pivoted into a standby position and into a braking position. A
brake arm of the respective brake caliper extending from the brake lining to the coupling

point preferably is respectively realized in the form of a leaf spring.

EP 1067 084 Al discloses an elevator car braking device for a passenger or freight eleva-
tor. The known elevator car braking device consists of a cuboid housing, a brake caliper
support with two brake caliper hinge pins fixed therein, the brake calipers and brake lin-

ing carriers, the brake linings, a toggle lever mechanism, a lifting mechanism in the form
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of a linear spindle motor and a pressure spring. The holding effect of the known elevator
car braking device is achieved in that the pressure spring spreads the driving levers of the
brake calipers, which can be pivoted about the brake caliper hinge pins, via the toggle
lever mechanism and thereby presses their lever on the brake side with the brake linings
against running surfaces of the guide rail. The elevator car braking device is released in
that the controllable lifting mechanism overcomes the pretensioning force of the pressure
spring and transfers the toggle lever mechanism into the bent position such that the brake
calipers are released and the brake linings are sufficiently spaced apart from the guide

rail.

The invention is based on the objective of disclosing a caliper brake that allows an im-
proved functionality. The invention particularly aims to disclose a caliper brake that al-
lows an improved response behavior, especially a short closing time. This would make it
possible, in particular, to keep the closing time as short as possible in case of an emer-
gency. The invention furthermore aims to disclose an elevator system with such a caliper
brake.

The following description discloses corresponding design solutions and proposals, which
concern a caliper brake and an elevator system with a caliper brake and attain at least
parts of the above-defined objective. Furthermore, advantageous supplementary or alter-

native enhancements and designs are respectively disclosed or described.

One solution concerns a caliper brake for an elevator system, which is used in particular
as a holding and safety brake, wherein a first brake lever and a second brake lever are
provided, wherein a first brake pad is attached to a brake pad end of the first brake lever,
wherein a second brake pad is attached to a brake pad end of the second brake lever,
wherein the first brake lever is mounted at a first mounting point, wherein the second
brake lever is mounted at a second mounting point, wherein the first brake pad and the
second brake pad can be moved relative to one another along an actuation axis by means
of the first brake lever and the second brake lever, and wherein at least one tension ele-
ment is provided and can be moved at least approximately parallel to the actuation axis. A
distance between the first tension element mounting point and the second tension element
mounting point along the actuation axis, which is defined by the tension element, remains

constant in this case. The first brake lever is connected to the tension element between its
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brake pad end and the first mounting point at a first tension element mounting point and
the second brake lever is connected to the tension element between its brake pad end and

the second mounting point at a second tension element mounting point.

Another solution concerns a caliper brake for an elevator system, which is used in partic-
ular as a holding and safety brake, wherein a first brake lever and a second brake lever are
provided, wherein a first brake pad is attached to a brake pad end of the first brake lever,
wherein a second brake pad is attached to a brake pad end of the second brake lever,
wherein the first brake lever is mounted at a first mounting point, wherein the second
brake lever is mounted at a second mounting point, wherein the first brake pad and the
second brake pad can be moved relative to one another along an actuation axis by means
of the first brake lever and the second brake lever, wherein a linear spindle drive is pro-
vided and makes it possible to move the first brake lever and the second brake lever rela-
tive to one another in order to change a distance between the first brake pad and the sec-
ond brake pad along the actuation axis, wherein at least one closing spring is provided
and at least indirectly moves the first brake lever and the second brake lever relative to
one another in order to decrease the distance between the first brake pad and the second
brake pad, and wherein the linear spindle drive counteracts the closing spring in order to

increase the distance between the first brake pad and the second brake pad.

The tension element can have a suitable design. It would be conceivable, in principle, that
the tension element defines a common rotational axis for the first brake lever and for the
second brake lever, wherein the tension element and therefore also such an axis can be
moved at least approximately parallel to the actuation axis. However, the tension element
preferably is realized in the form of a draw shackle, wherein separate rotational axes are
advantageously defined for the first brake lever and the second brake lever. Conse-
quently, the first tension element mounting point and the second tension element mount-
ing point preferably do not coincide. The draw shackle defines a distance between the
first tension element mounting point and the second tension element mounting point
along the actuation axis, i.e. in the spatial dimension defined by the actuation axis. No
distances preferably are defined between the first tension element mounting point and the
second tension element mounting point in the other two spatial dimensions extending per-

pendicular to the actuation axis. The draw shackle is moved parallel to the actuation axis
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during an actuation of the caliper brake, wherein a distance between the first tension ele-
ment mounting point and the second tension element mounting point along the actuation
axis, which is defined by the draw shackle, remains constant in this case. The first tension
element mounting point is then realized in the form of a first draw shackle mounting
point, which is defined by the draw shackle, and the second tension element mounting
point is realized in the form of a second draw shackle mounting point, which is defined
by the draw shackle. The mounting can therefore be realized in a floating manner such
that a small ventilation clearance for each of the brake pads can be achieved. This makes

it possible to quickly close the brake without the risk of dragging in the open state.

It is advantageous to provide a closing spring that at least indirectly moves the first brake
lever and the second brake lever relative to one another in order to decrease the distance
between the first brake pad and the second brake pad along the actuation axis, wherein
the closing spring is arranged between the first brake lever and the second brake lever.
Such an arrangement particularly can be realized due to the design of the at least one ten-
sion element in the form of a draw shackle. It is advantageous that two draw shackles
may also be provided in this case. The brake levers may then be advantageously arranged
between an upper and a lower draw shackle. This essentially prevents bending forces
from acting upon the draw shackles. Furthermore, the closing spring and/or a spring
mounting for the closing spring may also be arranged between the two draw shackles.
The arrangement of the closing spring and optionally also a spring mounting between the
first brake lever and the second brake lever results in a compact design and also provides

advantages with respect to the effect of the spring force of the closing spring.

It is also advantageous that the first mounting point is arranged stationary with respect to
a housing part, that an intermediate lever is provided and mounted at an intermediate
lever mounting point, that the intermediate lever mounting point is arranged stationary
with respect to the housing part, that the second brake lever is mounted on the intermedi-
ate lever at the second mounting point, and that the second mounting point can be moved
relative to the housing part during a rotation of the intermediate lever about the intermedi-
ate lever mounting point. Consequently, the second mounting point initially can be
moved relative to the housing part via the intermediate lever in order to open and close
the caliper brake. Since the mounting is realized in a floating manner, the caliper brake

can be advantageously closed in that the two brake pads are pressed against one another
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on braking tracks, which preferably are realized on a suitable rail. In this case, the caliper
brake is closed by the spring force of the closing spring such that a safety function is also
realized in case of a motor failure. The brake therefore closes and also remains closed for
a long period of time during a power outage.

A decisive element of the floating mounting preferably is formed by the respective ten-
sion element or draw shackle mounted in the housing. The tension element is arranged in
the housing in a floating manner in this case. In an embodiment, braking forces generated
by pressing the brake pads against the braking tracks can be introduced into the housing
via the tension element. This type of floating mounting, in which the brake levers are
mounted on the end of the housing facing away from the brake pad and the tension ele-
ment mounting points are realized in a floating manner relative to the housing, makes it
possible to keep lateral forces required for tracking the brake pads at a short distance from

the braking tracks at a low level.

It is therefore also advantageous that the closing spring, which at least indirectly moves
the first brake lever and the second brake lever relative to one another in order to decrease
a distance between the first brake pad and the second brake pad along the actuation axis,
at least indirectly acts upon the intermediate lever with a closing force. If an indirect ac-
tion is realized, this can be advantageously achieved by means of a spring mounting. In
this case, it is advantageous to design the spring mounting in such a way that the interme-
diate lever is still acted upon with a sufficiently high closing force even if a spring frac-
ture occurs and that the spring mounting is on the one hand supported on a housing of the
caliper brake and on the other hand connected to the intermediate lever. For example, ap-
proximately 75% of the braking force may remain if a spring fracture occurs, i.e. if a coil
of the spring fails. The closing spring may be pretensioned, for example, to approxi-
mately 75% of the maximum force such that the braking force remains constant and a

long service life is achieved.

It is advantageous that the first brake pad is attached to the brake pad end of the first
brake lever so as to be rotatable about at least one axis. It is additionally or alternatively
advantageous that the second brake pad is attached to the brake pad end of the second
brake lever so as to be rotatable about at least one axis. However, a different mounting

that allows an alignment of the brake pads relative to the braking tracks would also be
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The size of the ventilation clearance affects the response behavior of the caliper brake. In
this context, a larger ventilation clearance makes it necessary to move the brake pads over
a greater distance until they abut on the braking tracks and generate the braking force.
Larger ventilation clearances, for example, of up to 7 mm may be necessary for rapidly
moving elevator cars of conventional elevator systems in order to prevent the brake from
dragging while the elevator cars are in motion. It is in fact conceivable to movably fasten
brakes on the elevator car with a small ventilation clearance and to separately guide the
brakes on the rail, but the corresponding effort is significant and it was determined that

dragging of the brake still cannot be reliably prevented.

In contrast, an advantageous reduction of the ventilation clearance can be achieved by
guiding the brake pads on their braking tracks. To this end, suitable elastic elements may
be provided and pretensioned when the brake is open in order to achieve a sound guid-
ance. It is especially advantageous that such a pretensioning elements are realized in the
form of pretensioning rollers. It is therefore advantageous that at least one pretensioning
roller is provided for the first brake pad and during the operation ensures a ventilation
clearance between the first brake pad and a braking track for the first brake pad in the
open state and/or that at least one pretensioning roller is provided for the second brake
pad and during the operation ensures a ventilation clearance between the second brake
pad and a braking track for the second brake pad in the open state. In this context, it is
particularly advantageous that the pretensioning roller for the first brake pad has an elas-
tic roller coating and that the elastic roller coating is during the operation pretensioned
relative to the braking track for the first brake pad in the open state. It is furthermore ad-
vantageous that the pretensioning roller for the second brake pad has an elastic roller
coating and that the elastic roller coating is during the operation pretensioned relative to
the braking track for the second brake pad in the open state. Dragging is thereby pre-
vented and a sound guidance can be achieved. A ventilation clearance of approximately
0.25 mm relative to the rail particularly can be realized on each of the brake pads when
the caliper brake is open. This in turn has the advantageous effect that the lateral forces
for tracking the brake pads at a short distance from the braking track can be maintained at

a low level.
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It is advantageous that the linear spindle drive comprises a motor and a threaded spindle,
that the motor at least indirectly acts upon the first brake lever and the second brake lever
via the threaded spindle when the motor counteracts the closing spring in order to in-
crease the distance between the first brake pad and the second brake pad, and that the
threaded spindle is realized in such a way that no self-locking effect occurs on the
threaded spindle. The motor can be rotatably mounted on the housing in this case. The
threaded spindle can be connected to the intermediate lever. It is especially advantageous
if the threaded spindle is realized in the form of a ball screw spindle. A ball screw nut of
the ball screw spindle can then be rotatably connected to the intermediate lever. The
thread of the threaded spindle has a sufficiently high pitch for ensuring that no self-lock-
ing effect occurs. The spring force of the closing spring, a resulting lever transmission
and the thread pitch of the threaded spindle define the motor size, which preferably is
chosen as small as possible. The motor drives the threaded spindle in order to open the
brake. When the motor is switched off, the closing spring therefore can decrease the dis-
tance between the first brake pad and the second brake pad due to the lacking self-locking
effect in order to press these brake pads against the braking tracks.

The motor therefore can advantageously act upon the intermediate lever by means of the
threaded spindle when the motor counteracts the closing spring in order to increase the
distance between the first brake pad and the second brake pad. In this case, the closing
spring can on the one hand be at least indirectly supported on the housing and on the
other hand at least indirectly connected to the intermediate lever, wherein this can be

achieved, for example, by means of the spring mounting.

In a potential embodiment, the threaded spindle may be connected to the intermediate
lever by a linear freewheel. In this particular embodiment, the motor therefore can be pri-
marily decelerated due to friction. This represents an option for preventing an abrupt de-
celeration of the motor, according to which the threaded spindle is decoupled from the in-
termediate lever by the linear freewheel and a deceleration of the motor primarily takes

place as a result of friction.

It is also advantageous that the motor is connected to the threaded spindle by means of a
freewheel or by means of a switchable clutch. During closing of the brake, the motor may

be switched off and driven by the closing spring via the intermediate lever and the
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threaded spindle such that the brake is closed. Once the brake is closed, the threaded spin-
dle is abruptly decelerated and the motor is decoupled by the freewheel. The motor may
continue to run due to its inertia and is subsequently decelerated as a result of friction.
However, a switchable clutch may also be arranged between the motor and the threaded
spindle instead of the freewheel. This solution may optionally make it possible to achieve

a shorter closing time.

The nominal torque of the motor may, if applicable, also be significantly exceeded be-
cause opening of the caliper brake may only take fractions of a second. A certain torque is
required for holding open the brake. In a potential embodiment, the motor is dimensioned
in such a way that it can permanently generate the required torque and therefore perma-
nently hold the caliper brake in the open state. In another advantageous embodiment, it is
also possible to provide a holding brake for the motor, by means of which the motor is
during the operation at least partially relieved in an open state of the caliper brake. The
motor particularly may be completely relieved when the holding brake is activated.

It is advantageous to realize the linear spindle drive in such a way that the distance be-
tween the first brake pad and the second brake pad is readjusted in accordance with the
attrition of the brake linings of the first brake pad and the second brake pad, and that the
linear spindle drive at least indirectly actuates an attrition indicator switch once a prede-
fined attrition of the brake linings is reached. An absolute rotational position of the
threaded spindle may shift as the attrition progresses. The attrition can be monitored by
means of the attrition indicator switch. Once the predefined attrition of the brake linings

is reached, the elevator can be shut down or a corresponding service can be requested.

The motor may carry out a certain number of revolutions and then come to a standstill in
order to open the brake. In this way, the same ventilation clearance can always be
achieved on the brake pads. It is therefore advantageous to realize the linear spindle drive
in such a way that an increase of the distance between the first brake pad and the second
brake pad from a closed state into an open state at least approximately takes place with a
predefined number of revolutions. This number of revolutions may or may not be an inte-

gral number.

The caliper brake therefore can fulfill a safety function and a holding function depending
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on its design and specific application. This means that a fully loaded elevator car with

overspeed can be brought to a standstill. In order to keep the failure probability of a brake
system for the elevator car sufficiently low, the remaining brakes bring the elevator car to
a standstill if one of the brakes fails. Multiple brakes may be provided on the elevator car
in such an embodiment, wherein at least one of said brakes is realized in accordance with

a proposed embodiment.

A suitable design of the caliper brake makes it possible to realize closing and opening
times in the range between 0.1 and 0.3 seconds. In this context, dragging of the brake
with a correspondingly small ventilation clearance can also be prevented while the eleva-
tor cars in motion. Furthermore, noises generated when the brake is closed and opened
can be limited to such a degree that they do not amount to more than 60 dBA. In addition,
a mass (weight) of the brake may not exceed 10 kg for a specified braking force of 10 kN.
It is furthermore possible to realize a brake that can carry out 10 million braking cycles.
The brake linings of the brake pads may be realized in such a way that an exchange is re-
quired at the earliest after 2000 dynamic braking maneuvers.

The caliper brake especially can be used as a brake for self-propelled elevator cars or for

elevator cars that can be decoupled from load bearing means, wherein the caliper brake is
arranged on the elevator car. Such a caliper brake can also be directly mounted on the ele-
vator car in other elevator systems that operate with load bearing means in the form of ca-
bles or belts, e.g., in order to prevent lowering of the elevator car while it is loaded and/or

to relieve the load bearing means and the drive from safety functions.

Preferred exemplary embodiments of the invention are described in greater detail below

with reference to the attached drawings.

Figure 1 shows a schematic representation of an elevator system according to a potential

embodiment of the invention.

Figure 2 shows a schematic representation of a caliper brake for the elevator system illus-

trated in Figure 1 according to a first exemplary embodiment of the invention.
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Figure 3 shows a schematic three-dimensional representation of the caliper brake accord-
ing to the first exemplary embodiment illustrated in Figure 2.

Figure 4 shows a schematic partial illustration of the caliper brake according to the first
exemplary embodiment illustrated in Figure 2 in the region of the rail 5 from the viewing

direction identified by the reference symbol IV.

Figure 5 shows a linear spindle drive for the caliper brake illustrated in Figure 2 accord-

ing to a second exemplary embodiment of the invention.

Figure 1 shows a schematic representation of an elevator system 1 according to a poten-
tial embodiment of the invention. The elevator system 1 comprises an elevator car 2 that
can be moved in an elevator shaft 4 on suitable load bearing means 3. Rails 5, 6, further-
more are arranged in the elevator shaft 4. The rails 5, 6 at least serve as brake rails 5, 6.
However, the rails 5, 6 may also serve as guide rails 5, 6. Brakes 7, 8 are arranged on the
elevator car 2. In this case, the brake 7 interacts with the rail 5. The brake 8 interacts with
the rail 6. At least one of the brakes 7, 8 is realized in the form of a caliper brake 7, 8. Po-
tential designs of the brake 7 in the form of a caliper brake 7 are described below with
reference to Figures 2 to 5. The brake 8 may be accordingly realized in the form of a cali-

per brake 8. Furthermore, the rail 6 may be realized in accordance with the rail 5.

The brakes 7, 8 may be advantageously used as holding brakes 7, 8. For example, the ele-
vator car 2 may stop on a floor, wherein a floor 9 of the elevator car 2 should be aligned
at a schematically indicated exit height 10. Since the load conditions of the elevator car 2
change when it is loaded and unloaded or when passengers enter and exit the elevator car,
it is advantageous to close the brakes 7, 8 while the elevator car is loaded and unloaded or
while passengers enter and exit the elevator car after the alignment of the floor 9 at the
exit height 10. Furthermore, the brakes 7, 8 may also be used as safety brakes 7, 8 that re-
liably secure the elevator car 2 in the elevator shaft 4 in case of a malfunction and also in

case of a power outage.

Figure 2 shows a schematic representation of the caliper brake 7 for the elevator system 1
illustrated in Figure 1 according to a first exemplary embodiment of the invention. Fur-

thermore, Figure 3 shows a schematic three-dimensional representation of the caliper
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brake 7 according to the first exemplary embodiment illustrated in Figure 2. Figures 2 and
3 also showed the rail 5 that is rigidly arranged in the elevator shaft 4. While the elevator
car 2 is in motion, the caliper brake 7 arranged on the elevator car 2 moves through the
elevator shaft 4 together with the elevator car 2 and therefore relative to the rail 5.

The caliper brake 7 comprises a first brake lever 11 and a second brake lever 12. A first
brake pad 15 is attached to a brake pad end 14 of the first brake lever 11. A second brake
pad 17 is attached to a brake pad end 16 of the second brake lever 12. A brake lining 18 is
provided on the first brake pad 15. A brake lining 19 is provided on the second brake pad
17. In the installed state, the brake lining 18 of the first brake pad 15 is assigned to a track
20 of the rail 5 that serves as a braking track. The brake lining 19 of the second brake pad
17 is assigned to a track 21 of the rail 5 that serves as a braking track 21. In this case, the
braking tracks 20, 21 are located on opposite sides 22, 23 of the rail 5. In addition, the
tracks, 20, 21 may also serve as a guide tracks 20, 21 in order to ensure a guidance of the
elevator car 2 in the elevator shaft 4 by means of suitable (not-shown) elevator car guide

rollers.

The first brake lever 11 is rotatably mounted at a first mounting point 27. The second
brake lever 12 is rotatably mounted with respect to a second mounting point 28. The first
mounting point 27 is arranged in a stationary manner with respect to a rear housing part
29 of the housing 30 or the housing 30 itself. Furthermore, an intermediate lever 31 is
provided and arranged at an intermediate lever mounting point 32 in a stationary manner
with respect to the rear housing part 29 or the housing 30. The second brake lever 12 is
mounted on the intermediate lever 31 at the second mounting point 28. In this case, the
mounting of the intermediate lever 31 relative to the housing 30 at the intermediate lever
mounting point 32 is realized in such a way that the mounting of the second brake lever
12 at the second mounting point 28 is not impaired. The second mounting point 28 is
moved relative to the housing 30 or the rear housing part 29 when the intermediate lever
31 is rotated relative to the housing 30 about the intermediate lever mounting point 32.
The rear housing part 29 is an upper part of the housing 30. For example, it is screwed to
the housing 30 after the installation of the brake levers 11, 12, the intermediate lever 31

and any other required mounting elements.

The brake levers 11, 12 are connected to one another by means of a tension element 35.
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To this end, the first brake lever 11 is connected to the tension element 35 at a first ten-
sion element mounting point 36. In Figures 2 and 3, the housing 30 or a front housing part
29a respectively is partially opened in order to better illustrate the arrangement of the ten-
sion element 35. The front housing part 29a is an upper part of the housing 30 in the front
brake section. Depending on the installation position of the caliper brake 7 on the elevator
car, the upper part naturally may also be arranged on the bottom. The second brake lever
12 is connected to the tension element 35 at a second tension element mounting point 37.
In this exemplary embodiment, the tension element mounting points 36, 37 are realized in
the form of draw shackle mounting points 36, 37, which are provided on the tension ele-

ment 35 in the form of a draw shackle 35 and spaced apart from one another.

Another tension element, particularly another draw shackle, may be accordingly provided

and particularly arranged underneath the brake levers.

The first brake pad 15 and the second brake pad 17 can be moved relative to one another
along an actuation axis 38 by means of the brake levers 11, 12. In this case, the brake lev-
ers 11, 12 are mounted in the housing 30 in a floating manner at least approximately par-
allel to the actuation axis 38 by means of the draw shackle 35. The tension element
mounting points 36, 37 in the form of draw shackle mounting points 36, 37 are spaced
apart from one another parallel to the actuation axis 38 by a distance 39. However, the
distance 39 also remains constant if a movement of the draw shackle 35 parallel to the ac-
tuation axis 38 occurs during the operation as a result of the floating mounting as indi-
cated by the double arrow 40. Consequently, the tension element 35 in the form of a draw
shackle 35 allows an articulated connection of the brake levers 11, 12 such that the brake
levers 11, 12 can exert pressing forces 41, 42 upon the brake pads 15, 17 against the brak-
ing tracks 20, 21 of the rail 5.

The brake pads 15, 17 are mounted on the brake levers 11, 12 so as to be rotatable about
axes 43, 44. The axes 43, 44 are arranged parallel to one another in this case. A ventila-
tion clearance 60 (Figure 4), which preferably amounts to approximately 0.25 mm, is ad-
justed between each of the brake linings 18, 19 of the brake pads 15, 17 and the assigned
braking tracks 20, 21 when the caliper brake 7 is open. Pretensioning rollers 45 to 49 with
elastic roller coatings 45' to 49" are provided in order to prevent the brake pads 15, 17

from dragging when the elevator car 2 moves through the elevator shaft 4. The first brake
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pad 15 is guided by the pretensioning rollers 45, 46, 49. The second brake pad 17 is
guided by the pretensioning rollers 47, 48. The roller coatings 45' to 49' of the pretension-
ing rollers 45 to 49 are slightly pretensioned when the caliper brake 7 is open in order to

achieve a sound guidance.

In this exemplary embodiment, four pretensioning rollers 45 to 49 are provided for each
of the brake pads 15, 17 and respectively mounted on a guide body 56 for the first brake
pad 15 and a guide body 57 for the second brake pad 17 in a rotatable manner, wherein

only the pretensioning rollers 45 to 49 are illustrated.

The caliper brake 7 is closed with a closing spring 50 in the form of a pressure spring 50.
The closing spring 50 is guided with a spring mounting 51. The closing spring 50 is sup-
ported on the housing 30 by means of the spring mounting 51 on one side 52 and rotata-
bly connected to the intermediate lever 31 on the other side 53. The closing spring 50 ac-
cordingly is mounted on the housing 30 and acts upon the intermediate lever 31. During
the operation, the closing spring 50 moves the first brake lever 11 and the second brake
lever 12 relative to one another in order to decrease a distance 55 between the brake lin-
ings 18, 19 of the brake pads 15, 17 along the actuation axis 38. The respective ventila-
tion clearance 60 between the brake linings 18, 19 and the braking tracks 20, 21 is
thereby closed and the caliper brake 7 engages. In this exemplary embodiment, the inter-
mediate lever 31 is still acted upon with a sufficiently high closing force if a spring frac-
ture occurs because the closing spring 50 is for this purpose suitably supported by the

spring mounting 51.

The rotational axes with respect to the mounting points 27, 28, the intermediate lever
mounting point 32, the draw shackle mounting points 36, 37 and the axes 43, 44 prefera-
bly lie at least approximately parallel to one another. For example, they may be oriented
vertically during the operation depending on the installation position of the caliper brake
7.

An arrangement of the closing spring 50 and the spring mounting 51 between the brake
levers 11, 12 can be realized due to the distance 39 between the draw shackle mounting
points 36, 37, the length of the draw shackle 35 and the design of the brake levers 11, 12.
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The first tension element mounting point 36 in the form of the first draw shackle mount-
ing point 36 is located between the brake pad end 14 of the first brake lever 11 and the
first mounting point 27 for the first brake lever 11. The second tension element mounting
point 37 in the form of the second draw shackle mounting point 37 accordingly is located
between the brake pad end 16 of the second brake lever 12 and the second mounting point

28 for the second brake lever 12.

Due to the design of the caliper brake 7, advantageous tracking of the brake pad ends 14,
16 of the brake levers 11, 12 relative to the rail 5 can be realized as indicated by the dou-
ble arrow 40, e.g., when lateral movements of the elevator car 2 occur. In this case, the
first mounting point 27 and the intermediate lever mounting point 32 may be stationary in
the housing 30 and therefore stationary with respect to the elevator car 2. The pretension-
ing rollers 45 to 48 used as guide elements 45 to 48 can thereby guide the brake pads 15,
17 near the rail 5 with little force. In this way, the brake reaction time can be kept short
because only a small air gap 61 (Figure 4) with a small ventilation clearance 60 has to be
respectively overcome in order to close the brake.

According to Figure 3, the pretensioning rollers 45 to 49 can guide the brake pads 15, 17
by means of the guide bodies 56, 57. In this case, additional (not-shown) pretensioning
rollers are provided and likewise mounted on the guide bodies 56, 57. For example, two
additional pretensioning rollers 49 (Figure 4) may be correspondingly mounted on the
guide body 56 on an end 59 (Figure 4) facing away from the end 58 of the guide body 56.
A corresponding design with four pretensioning rollers 47, 48 is realized on the guide
body 57.

Figure 4 shows a schematic partial illustration of the caliper brake 7 according to the first
exemplary embodiment illustrated in Figure 2 in the region of the rail 5 from the viewing
direction identified by the reference symbol I1V. In order to simplify the illustration, this
figure shows the guide body 56, on which four pretensioning rollers 45, 46, 49 are
mounted, wherein only the pretensioning rollers 46, 49 are illustrated in Figure 4. This
figure furthermore shows part of the rail 5 in the region of its braking track 20, on which
the pretensioning rollers 45, 46, 49 abut in this exemplary embodiment. In this case, the
pretensioning rollers 45, 46, 49 mounted on the guide body 56 roll along the braking track

20 when the guide body 56 moves through the elevator shaft 4 along a longitudinal axis
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63 of the guide body 56 while the elevator car 2 (Figure 1) is in motion. This figure also
shows the first brake pad 15 held by the guide body 56 whereas the connection to the first
brake lever 11 is not shown in order to simplify the illustration.

The first brake pad 15 can be directly or indirectly fixed in the guide body 56 in a station-
ary manner, for example, when the initial installation or servicing takes place. The first

brake pad 15 is installed in the guide body 56 in such a way that the brake lining 18 of the
first brake pad 15 faces the braking track 20. An upper side 62 of the brake lining 18 pref-

erably is aligned parallel to the braking track 20 in this case.

In a conceivable state during the installation of the guide body, in which the pretensioning
rollers 45, 46, 49 are not yet pretensioned, but abut on the braking track 20, the braking
track 20 and the longitudinal axis 63 of the guide body 56, which is oriented parallel to
the braking track 20 and extends through the rotational axes 64, 65 of the pretensioning
rollers, are spaced apart from one another by a distance 66A. In this exemplary embodi-
ment, in which the pretension is applied by the elastic roller coatings 45', 46', 49, the dis-
tance 66A is identical to a radius R of the roller coatings 45', 46', 49'. The caliper brake 7
is adjusted in such a way that a desired ventilation clearance 60 results when the caliper
brake 7 is open and a sufficiently high pretension is simultaneously achieved, wherein
said pretension is in this exemplary embodiment generated due to a compression of the
elastic roller coatings 45', 46', 49' on the braking track 20. In the installed state, the longi-
tudinal axis 63 and the braking track 20 are therefore spaced apart by a distance 66B
when the caliper brake 7 is open. The distance 66B is smaller than the distance 66A and
therefore smaller than the respective radius R of the pretensioning rollers 45, 46, 49 or the
roller coatings 45', 46', 49' in this exemplary embodiment. When the caliper brake is
closed, the longitudinal axis 63 and the upper side 62 of the brake lining 18 are spaced

apart by a distance 66C.

When the caliper brake 7 is closed, the first brake pad 15, which is rigidly mounted in the
guide body 56, is moved closer to the braking track 20 together with the guide body 56
until the brake lining 18 abuts on the braking track 20. The ventilation clearance 60 is
thereby closed. When the caliper brake 7 is opened again, the longitudinal axis 63 and the
braking track 20 are once again spaced apart by the distance 66B such that a defined ven-

tilation clearance 60 is adjusted when the caliper brake 7 is open. The distances 66B, 66C
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gradually decrease as the brake lining 18 wears down during the operation whereas the
ventilation clearance 60 remains at least approximately constant regardless of a remaining
brake lining thickness 67 of the brake lining 18.

The adjustment between the braking track 20 and the first brake pad 15 on the side 22 of
the rail 5, which was described above with reference to Figure 4 and is carried out during
the installation, as well as the resulting functionality during the operation, applies accord-
ingly to the adjustment between the braking track 21 and the second brake pad 17 on the
side 23 of the rail 5. In this case, the resulting ventilation clearances 60 between the brak-
ing track 20 and the first brake pad 15 and between the braking track 21 and the second
brake pad 17 preferably are at least approximately identical when the caliper brake 7 is

open.

According to Figures 2 and 3, the caliper brake 7 comprises a linear spindle drive 70, by
means of which the first brake lever 11 and the second brake lever 12 can be moved rela-
tive to one another in order to change the distance 55 between the first brake pad 15 and
the second brake pad 17 along the actuation axis 38. In this case, the linear spindle drive
70 counteracts the closing spring 50 in order to increase the distance 55 between the first
brake pad 15 and the second brake pad 17. The closing spring 50 moves the first brake
lever 11 and the second brake lever 12 by means of the intermediate lever 31 in order to
decrease the distance 55 between the first brake pad 15 and the second brake pad 17. The
linear spindle drive 70 comprises a motor 71 and a threaded spindle 72. The threaded
spindle 72 preferably is realized in the form of a ball screw spindle 72. In this case, the
threaded spindle 72 is rotatably guided in a threaded nut 73, which is preferably realized

in the form of a ball screw nut 73.

The motor 71 acts upon the first brake lever 11 and the second brake lever 12 via the
threaded spindle 72, the threaded nut 73 and the intermediate lever 31 connected to the
threaded nut 73 when the motor 71 counteracts the closing spring 50 in order to increase
the distance 55 between the first brake pad 15 and the second brake pad 17. In this case,
the threaded spindle 72 is realized in such a way that no self-locking effect occurs on the
threaded spindle 72. To this end, the thread of the threaded spindle 72 and the thread of
the threaded nut 73 particularly may have a sufficiently high pitch in order to reliably pre-

vent any self-locking effect. The caliper brake 7 therefore can be opened by the motor 71
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that drives the threaded spindle 72. The force of the closing spring 50, a resulting lever
transmission and the thread pitch of the threaded spindle 72 define the motor size of the
motor, which preferably is chosen as small as possible.

The motor 71 may be connected to the threaded spindle 72 by a freewheel 74. The motor
71 can then be switched off when the caliper brake 7 is closed and driven by the closing
spring 50 via the intermediate lever 31 and the threaded spindle 72, wherein the caliper
brake 7 is closed. Once the caliper brake 7 is closed, the threaded spindle 72 is abruptly
decelerated and the motor 71 is decoupled by means of the freewheel 74. The motor 71

continues to run due to its inertia and is subsequently decelerated as a result of friction.

A switchable clutch 75 may also be arranged between the motor 71 and the threaded spin-
dle 72 instead of the freewheel 74. Depending on the specific application, the switchable
clutch 75 can be advantageously used for additionally reducing the closing time of the
caliper brake 7.

The nominal torque of the motor 71 may, if applicable, also be significantly exceeded be-
cause only a few revolutions of the threaded spindle 72 preferably are required for open-
ing the caliper brake 7 and opening of the caliper brake therefore may only take fractions
of a second. In a potential embodiment, a torque, which has to be permanently generated
by the motor 71, may be required for holding open the caliper brake 7. In this case, the
motor 71 may be dimensioned in such a way that it can permanently generate this torque.
A certain number of revolutions of the threaded spindle 72 preferably is predefined in or-
der to open the caliper brake 7. The motor is then controlled in such a way that it carries
out a certain number of revolutions in order to open the caliper brake 7 and then comes to
a standstill. This number of revolutions may or may not be an integral number. Conse-
quently, at least approximately the same ventilation clearance 60 is always adjusted after
the caliper brake 7 has been opened starting from a closed position, in which the brake
pads 15, 17 abut on their braking tracks 20, 21. In this case, the absolute rotational posi-
tion shifts with the attrition of the brake linings 18, 19. The attrition can be monitored
with an attrition indicator switch 76. For example, the intermediate lever 31 may actuate
the attrition indicator switch 76 once a predefined attrition of the brake linings 18, 19 is
reached. When the attrition indicator switch 76 is actuated, the elevator system 1 is shut

down until the respective brake linings 18, 19 or brake pads 15, 17 have been replaced.
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Consequently, the linear spindle drive 70 may be realized in such a way that the distance
55 between the first brake pad 15 and the second brake pad 17 is readjusted as the attri-
tion of the brake linings 18, 19 progresses. In this way, the same ventilation clearance 60
and therefore an at least essentially constant, short closing time are always achieved when

the caliper brake is opened.

The threaded nut 73 is rotatably connected to the intermediate lever 71 in this exemplary

embodiment.

Figure 5 shows a linear spindle drive 70 for the caliper brake 7 illustrated in Figure 2 ac-
cording to a second exemplary embodiment. The threaded nut 73 is decoupled from the
intermediate lever 31 by a linear freewheel 77 in this exemplary embodiment. An abrupt
deceleration of the motor 71 can thereby be prevented. The deceleration of the motor 71
then takes place, for example, as a result of spring force and friction.

In a modified embodiment, the motor 71 may be equipped with a holding brake 80. In
this case, the function of the motor 71 may especially be adapted to opening the caliper
brake 7. For example, the holding brake 80 can be closed once the motor 71 has turned
the threaded spindle 72 by a predefined number of revolutions in order to open the caliper
brake 7. In this way, the caliper brake 7 can be held open without the motor 71 having to
permanently generate a torque for holding open the caliper brake 7. The holding brake 80
therefore holds the threaded spindle 72 in a fixed position during the operation. The mo-
tor 71 may then only be required for actuating the caliper brake 7. In this case, the motor
71 may, if applicable, not only be used for opening the caliper brake 7, but also for clos-

ing the caliper brake 7 in a controlled manner.

The invention is not limited to the described embodiments.
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PATENT CLAIMS

1. A caliper brake (7), particularly a holding and safety brake, for an elevator sys-
tem (1), comprising a first brake lever (11) and a second brake lever (12), wherein a first
brake pad (15) is attached to a brake pad end (14) of the first brake lever (11), wherein a
second brake pad (17) is attached to a brake pad end (16) of the second brake lever (12),
wherein the first brake lever (11) is mounted at a first mounting point (27), wherein the
second brake lever (12) is mounted at a second mounting point (28), and wherein the first
brake pad (15) and the second brake pad (17) can be moved relative to one another along
an actuation axis (38) by means of the first brake lever (11) and the second brake lever
(12),

characterized in

that a tension element (35) is provided and can be moved at least approximately parallel
to the actuation axis (38), wherein a distance (39) between the first tension element
mounting point (36) and the second tension element mounting point (37) along the actua-
tion axis (38), which is defined by the tension element (35), remains constant, in that the
first brake lever (11) is connected to the tension element (35) between its brake pad end
(14) and the first mounting point (27) at a first tension element mounting point (36), and
in that the second brake lever (12) is connected to the tension element (35) between its
brake pad end (16) and the second mounting point (28) at a second tension element

mounting point (37).

2. The caliper brake according to claim 1,

characterized in

that the first tension element mounting point (36) and the second tension element mount-
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ing point (37) are spaced apart from one another at least approximately parallel to the ac-
tuation axis (38).

3. The caliper brake according to one of claims 1 and 2,

characterized in

that a closing spring (50) is provided and at least indirectly moves the first brake lever
(11) and the second brake lever (12) relative to one another in order to decrease the dis-
tance (55) between the first brake pad (15) and the second brake pad (17) along the actua-
tion axis (38), and in that the closing spring (50) is arranged between the first brake lever
(11) and the second brake lever (12).

4. The caliper brake according to one of claims 1 to 3,

characterized in

that the first mounting point (27) is arranged stationary with respect to a housing part
(29), in that an intermediate lever (31) is provided and mounted at an intermediate lever
mounting point (32), in that the intermediate lever mounting point (32) is arranged sta-
tionary with respect to the housing part (29), in that the second brake lever (12) is
mounted on the intermediate lever (31) at the second mounting point (28), and in that the
second mounting point (28) can be moved relative to the housing part (29) during a rota-

tion of the intermediate lever (31) about the intermediate lever mounting point (32).

5. The caliper brake according to one of claims 1 to 4,

characterized in

that the first brake pad (15) is attached to the brake pad end (14) of the first brake lever
(11) so as to be rotatable about at least one axis (43) and/or in that the second brake pad

(17) is attached to the brake pad end (16) of the second brake lever (12) so as to be rotata-

ble about at least one axis (44).
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6. The caliper brake according to one of claims 1 to 5,

characterized in

that at least one pretensioning roller (45, 46) is provided for the first brake pad (15) and
during the operation ensures a ventilation clearance between the first brake pad (15) and a
braking track (20) for the first brake pad (15) in the open state and/or in that at least one
pretensioning roller (47, 48) is provided for the second brake pad (17) and during the op-
eration ensures a ventilation clearance between the second brake pad (17) and a braking

track (21) for the second brake pad (17) in the open state.

7. The caliper brake according to claim 6,

characterized in

that the at least one pretensioning roller (45, 46) for the first brake pad (15) has an elastic
roller coating (45', 46") and the elastic roller coating (45', 46") is during the operation pre-
tensioned relative to the braking track (20) for the first brake pad (15) in the open state
and/or in that the pretensioning roller (47, 48) for the second brake pad (17) has an elastic
roller coating (47', 48") and the elastic roller coating (47", 48") is during the operation pre-
tensioned relative to the braking track (21) for the second brake pad (17) in the open state.

8. A caliper brake (7), particularly a holding and safety brake, for an elevator sys-
tem (1), comprising a first brake lever (11) and a second brake lever (12), wherein a first
brake pad (15) is attached to a brake pad end (14) of the first brake lever (11), wherein a
second brake pad (17) is attached to a brake pad end (16) of the second brake lever (12),
wherein the first brake lever (11) is mounted at a first mounting point (27), wherein the
second brake lever (12) is mounted at a second mounting point (28), wherein the first
brake pad (15) and the second brake pad (17) can be moved relative to one another along
an actuation axis (38) by means of the first brake lever (11) and the second brake lever
(12), and wherein a linear spindle drive (70) is provided and makes it possible to move
the first brake lever (11) and the second brake lever (12) relative to one another in order
to change a distance (55) between the first brake pad (15) and the second brake pad (17)

along the actuation axis (38),
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characterized in

that at least one closing spring (50) is provided and at least indirectly moves the first
brake lever (11) and the second brake lever (12) relative to one another in order to de-
crease the distance (55) between the first brake pad (15) and the second brake pad (17),
and in that the linear spindle drive (70) counteracts the closing spring (50) in order to in-
crease the distance (55) between the first brake pad (15) and the second brake pad (17).

9. The caliper brake according to claim 8,

characterized in

that the linear spindle drive (70) comprises a motor (71) and a threaded spindle (72), par-
ticularly a ball screw spindle (72), in that the motor (71) at least indirectly acts upon the
first brake lever (11) and the second brake lever (12) via the threaded spindle (72), partic-
ularly the ball screw spindle (72), when the motor (71) counteracts the closing spring (50)
in order to increase the distance (55) between the first brake pad (15) and the second
brake pad (17), and in that the threaded spindle (72) is realized in such a way that no self-
locking effect occurs on the threaded spindle (72), particularly on the ball screw spindle
(72).

10. The caliper brake according to claim 9,

characterized in

that the motor (71) acts upon an intermediate lever (31) by means of the threaded spindle
(72) when the motor (71) counteracts the closing spring (50) in order to increase the dis-
tance (55) between the first brake pad (15) and the second brake pad (17), and in that the
closing spring (50) is on the one hand at least indirectly supported on a housing (30) and
on the other hand at least indirectly connected to the intermediate lever (31), wherein the
threaded spindle (72) particularly is connected to the intermediate lever (31) by a linear
freewheel (77).
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11. The caliper brake according to one of claims 9 or 10,

characterized in

that the motor (71) is connected to the threaded spindle (72) by means of a freewheel (74)

or by means of a switchable clutch (75).

12. The caliper brake according to one of claims 9 to 11,

characterized in

that a holding brake (80) for the motor (71) is provided and during the operation at least

partially relieves the motor (71) in an open state of the caliper brake.

13. The caliper brake according to one of claims 8 to 12,

characterized in

that the linear spindle drive (70) is realized in such a way that the distance (55) between
the first brake pad (15) and the second brake pad (17) is readjusted as the attrition of
brake linings (18, 19) of the first brake pad (15) and the second brake pad (17) pro-
gresses, and in that the linear spindle drive (70) at least indirectly actuates an attrition in-
dicator switch (76) once a predefined attrition of the brake linings (18, 19) is reached.
14, The caliper brake according to one of claims 8 to 13,

characterized in

that the linear spindle drive (70) is realized in such a way that an increase of the distance
(55) between the first brake pad (15) and the second brake pad (17) from a closed state
into an open state at least approximately takes place with a predefined, but not necessarily

integral number of revolutions.

15. An elevator system (1) with an elevator car (2) and at least one brake (7, 8),
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which is arranged on the elevator car (2) and realized in the form of a caliper brake (7, 8)
according to one of claims 1 to 14.



