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In this elevator drive with a brake device (1), compression springs (2, 3) act on brake levers, whereby brake linings (13, 16)
generate a brake force on a brake drum (14). The more the brake linings (13, 16) wear due to abrasion, the smaller the distance
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Abstract

In this elevator drive with a brake device (1), compression
springs (2, 3) act on brake levers, whereby brake linings
(13, 16) generate a brake force on a brake drum (14). The
more the brake linings (13, 16) wear due to abrasion, the
smaller the distance (d) of the plunger (21) from the brake
magnet housing (19) becomes. Should the plunger (21) come
into contact with the brake magnet housing, the braking
capacity of the brake linings (13, 16) 1s completely
eliminated. So that this operating condition that 1is
dangerous for elevator users cannot occur, a switch (27) 1s
provided that detects a minimum distance (d). The switch
(27) can be arranged on the plunger (21) of the brake

magnet (4) and detect the minimum distance (d) to the brake

magnet housing (19) or, 1in the case of a retrofit, the
switch (27) can be arranged on the brake magnet rod (23)
and, for example, detect the distance of the second joint

(24) from the brake magnet housing (19), and at the minimum

distance {(d) the switch (27) switches.
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Description

Method and Elevator Drive with a Brake Device

The invention relates to a method and an elevator drive
with a brake device consisting of a brake lever with

compression springs which exert on the latter a spring

force, whereby brake linings cause a braking force on a
brake drum and at least one brake magnet lifts the brake

lever against the spring force according to the definition

of the independent patent claims.

From patent specification EP 1 156 008 Bl a brake device
for a drive machine has become known. The brake device
consists of a first brake lever and a second brake lever,
arranged on each of which 1s a brake shoe that acts on a
brake drum. At their lower ends the brake levers are
supported in swivel bearings on a bearing pedestal and at
their upper ends guided by a bar. For the purpose of

actuating the brake shoes, a compression spring 1s provided

for each brake lever. For the purpose of lifting the brake

shoes, provided on each brake lever 1s a magnet that acts

against the compression spring. The magnets are arranged on

a frame that is joined to the bearing pedestal. Arranged on
the inside of each magnet support 1s a microswitch. A piln
of the microswitch is actuated by means of a cam that 1s
arranged on a plunger disk. The switching status of the
microswitch indicates to the control of the elevator

P

whether the brake is activated by means of the compression

springs or released by means of the magnets.

The invention as characterized in the independent claims
solves the problem of creating a method and an elevator

drive with a safely acting brake device that prevents
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conditions that are dangerous for the users of the

elevator.

Advantageous further developments of the inventlion are

stated in the dependent patent claims.

The main advantages derived from the invention are that not
only i1s the position of the brake lever 1n the released

state as brought about by the brake lever monitored as

hitherto, but also the end position of the brake magnet rod

and of the plunger of the brake magnet. By this means, the
possibility is avoided of the brake magnet rod or brake
magnet plunger coming into contact with the brake magnet
housing through gradual abrasion of the brake linings and
thereby reducing, or in the extreme case eliminating, the
braking capacity of the brake device. The elevator drive
can thus be directly switched off before the brake fails or

before a condition that 1s dangerous for the users of the

elevator can occur.

A further advantage 1s the simple construction of the end-

position monitoring that can be realized, for example, by

means of limit-value switch, microswitch, or proximity

swltch.

With the invention, an elevator drive can be advantageously
constructed and also an existing elevator drive
advantageously retrofitted. The switch can be arranged
inside or outside the brake magnet housing, 1n either case
the movement of the brake magnet rod or of the plunger

relative to the brake magnet housing being registered.

With the simple construction of the end-position
monitoring, existing elevator systems can he retrofitted
with the device according to the invention without great

outlay, for example by mounting the switch on the brake

magnet rod.
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In the elevator drive according to the invention with a
braking device consisting of a brake lever to which a
spring force is applied by means of compression springs,
brake linings cause a braking force on a brake drum and at
least one brake magnet lifts the brake lever against the
spring force, at least one switch being provided that

monitors a minimal distance between a plunger of the brake

magnet and a brake magnet housing.

The present invention 1s described 1in more detail by

reference to the attached figures.
Shown are 1in

Fig. 1
a diagrammatic illustration of an elevator drive with a

brake device with two compression springs and a brake

magnet,

Fig. 2
a diagrammatic 1llustration of an elevator drive with a

brake device with a double brake magnet,

Fig. 3
a variant embodiment of an elevator drive with a brake

device with a compression spring and a brake magnet,

Fig. 4
details of a connection of a brake magnet rod with a brake

lever,

Figures 5 and 6
detalls of a switch that is mounted on the brake magnet rod

for monitoring the end position of the rod,

Fig. 7
a diagram of an electric circuit for controlling the drive

machine depending on the end position switch, and
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Fi1g. 8
a diagram of an electric circuit for controlling the drive
machine depending on the end-position switch and for

controlling the elevator depending on a brake lever switch.

Filg. 1 shows diagrammatically a brake device with a first
compression spring 2, a second compression spring 3, a

first brake lever 5, a second brake lever 6, and a brake
magnet 4. The first compresslon spring 2 exerts a spring

force on the first brake lever 5. The second compression

spring 3 exerts a spring force on the second brake lever 6.

The first compression spring 2 1s gulided by means of a

first bar 7 which at one end 1s joined to a machine housing
8 and at the other end has a first adjusting element 9, for
example nuts with locknuts mounted on threads of bar 7, the
braking force and the opening of the first brake lever 5

being settable with the adjusting element 9. This second

compression spring 3 18 guided by means of a second bar 10
which at one end is joined to the machine housing 8 and at
the other end has a second adjusting element 11, for
example locknuts mounted on threads of bar 10, the braking
force and the opening of the second brake lever 6 being
settable with the adjusting element 11. Arranged on the
first brake lever 5 1s a first brake shoe 12 that carries a

first brake lining 13, the first brake lining 13 creating a

braking force on a brake drum 14. Arranged on the second
brake lever 6 1s a second brake shoe 15 that carries a
second brake lining 16, the second brake lining 16 creating
a braking force on the brake drum 14. The first brake lever
5 1s mounted in swiveling manner on a first lever axle 17
that 1s supported on the machine housing 8. The second

brake lever 6 1s mounted 1n swiveling manner on a second

lever axle 18 that 1s supported on the machine housing 8.
The brake drum 14 1s usually joined to a motor shaft that

1s not shown.
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The brake magnet 4 consists of a magnet coil 20 that 1s
arranged in a brake magnet housing 19 which, when carrying

electric current, acts on a plunger 21, the brake magnet

housing 19 with the magnet coil 20 and the plunger 21

repelling each other and acting against the spring force of

the compression springs 2, 3. At a first joint 22, the

brake magnet housing 19 is connected to the first brake

lever 5. The plunger 21 is connected to a brake magnet rod
23 which in turn i1is connected to a second joint 24 with a
third bar 25. By means of third adjustment elements 26, the

third bar 25 1s connected to the second brake lever 6.

The more the brake linings 13, 16 wear due to abrasion, the
smaller the distance d of the plunger 21 from the brake

magnet housing 19 becomes. Should the plunger 21 come 1nto

contact with the brake magnet housing, the braking capacity
of the brake linings 13, 26 1s completely eliminated. So
that this operating condition that 1s dangerous for
elevator users cannot occur, at least one switch 27 1s
provided that detects a minimum distance d. Provided as
switch 27 can be, for example, a limit value switch or a
microswitch or a proximity switch or an optical switch. The

switch 27 can be arranged on the plunger 21 and detect the

minimum distance d to the brake magnet housing 19. The
switch 27 can also be arranged on the brake magnet housing
19 and detect the minimum distance d to the plunger 21. The

switch 27 can also be arranged on the brake magnet rod 23

and execute the relative movement of the brake magnet rod

23 relative to the brake magnet housing 19, the switch 27

switching at the minimum distance d. Further details are
explained in figures 4 to 6. The switch arrangement

according to figures 4 to 6 1s preferred for retrofitting

in existing elevator installations. For new installations,
a brake magnet 4 with a built-in switch 27 1s normally

used.

Fig. 2 shows diagrammatically a brake device 1 with a

double brake magnet 4 consisting of a first magnet coil
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20.1, a second magnet coil 20.2, a first plunger 21.1, a
second plunger 21.1, a first brake magnet rod 23.1, and a

second brake magnet rod 23.2. The first brake magnet rod

23.1 is joined (joint 22.1) to the first brake lever 5. The
second brake magnet rod 23.2 is joined (joint 22.2) to the
second brake lever 6. The brake magnet housing 19 1s joined
to the machine housing 8. A first switch 27.1 monitors the
minimum distance dl between the first plunger 21.1 and the
brake magnet housing 19. A second switch 27.2 monitors the
minimum distance d2 between the second plunger 21.2 and the
brake magnet housing 19. The first switch 27.1 can also be

arranged on link 22.1. The second switch 27.2 can also be

arranged on link 22.2.

Fig. 3 shows a variant embodiment of a brake device 1 with

only one compression spring 3 and one brake magnet 4. The

compression spring 3 rests agalnst the second brake lever 6

and on a fourth bar 28 which at its other end 1s connected
to the first brake lever 5. The compression spring 3 thus
exerts a spring force on both brake linings 13, 16. The
brake magnet 4 functions as explained in Fig. 1, 1t being
possible for at least one switch 27 to be built into the

brake magnet 4 or, as shown i1in figures 4 to 6, subsequently

mounted on the second joint 24. The brake magnet 4 acts
against the spring force of compression spring 3 and
releases the brake linings 13, 16 from the brake drum 14.
The force of the brake magnet 4 can also be created

manually by means of a brake release lever 29. A fifth bar

32 limits the displacement of the brake levers 5, 6 by the
magnet 4 or by the brake release lever 29. Arranged on a
gear output shaft 31 and referenced with 30 1s a traction

sheave over which suspension and traction means of the

elevator car and counterwelight are guided.

Fig. 4 shows details of the connection of the brake magnet
rod 23 with the second brake lever 6. By means of a pin 33
that penetrates through the brake magnet rod 23, the third

bar 25 18 joilned to the brake magnet rod 23. Provided at



10

15

20

25

30

35

CA 02635283 2008-06-17

the end of the third bar 25 is a thread 34 which together

with nuts 35 serves as third adjusting element 26. At least

one brake lever switch 40 monitors the position of the
brake levers 5, 6 or whether the brake levers 5, 6 and

therefore the brake linings 13, 16 have been released from

the brake drum 14.

Figure 5 and Figure 6 show details of the switch 27 that 1is
connected to the brake magnet rod 23 to monitor the rod end

position or minimum distance d. An adapter 36 1s mounted on

the fork-shaped end 37 of the brake magnet rod 23 and

fastened by means of the pin, spring rings 38 securing the

pin at both ends. The switch 27, in the example shown a
limit value switch 27 with sensor head 39, 1s borne by the
adapter 36. As shown in Fig. 6, the sensor head 39
registers the movement of the brake magnet housing rod 23

relative to the brake magnet housing 19.

Fig. 7 shows a diagram of an electric circult for
controlling the drive machine or a motor 41 that drives the
traction sheave 30 depending on the switch 27. An elevator
control 42 energlizes or triggers a brake relay 43 as soon
as the elevator car is ready to begin travel. The brake
relay 43 feeds the magnet coil 20 of the brake magnet 4,
the brake lever 5, 6 being thereby lifted. Simultaneously,
the elevator control 42 energizes or switches a switching
relay 44 that switches a 3-pole motor switch 45 on, whereby

a frequency converter 46 is supplied with current and the

traction sheave 30 set in motion. The switch 27 for
monitoring the end position of the brake magnet rod 23 1s
included in the feeding circuit of the switch relay 44 and,
in the normal case as shown, closed. Should the brake

magnet rod 23 or the plunger 21 due to excessively worn
brake linings 13, 16 come closer to the brake magnet

housing 19 than the minimum distance d, the switch 27 1s
opened and the supply of electric current to the switch
relay 44 and thus the supply of electric current to the

frequency converter 46 1s interrupted 1independent of the
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elevator control 42. The motor 41 remalins switched off and

cannot be switched on again without the intervention of the

malntenance personnel.

On elevators with many short trips and/or that stop at many
floors, the brake linings 13, 16 can wear more quickly than
usual. Elevators that are slowed by the brake 1in the area
of the story (so-called two-speed elevators), have higher
wear of the brake linings. However, an 1nadequate condition
of the brake can be promptly deduced from the diminishing
leveling accuracy of the elevator car on the story. With
drives with releveling, the leveling accuracy is always the
same, an 1nadequate condition of the brake does not

manifest i1tself visibly.

A further cause of excessive wear of the brake linings 13,
14 can be an at least partial failure of the magnet coil
20, as a consequence of which the magnet coil 20 no longer
produces the full force for releasing the brake lever 5, 6
and the motor 41 moves the traction sheave 30 with closed
brake levers 5, 6. As shown in Fig. 4, to avoid this
condition with excessive wear of the brake linings 13, 16,
a brake lever switch 40 1s provided that monitors the
position of the brake levers 5, 6 when the brake is
perceived by the elevator control to be open and determines
whether on a travel command the brake levers 5, 6 and thus
the brake linings 13, 16 have been released from the brake
drum 14. Should the brake lever switch 40 not be present,
or not supported by the elevator control, travel without
released brake cannot be avoided, but the switch 27 still

detects and prevents total failure of the brake.

Fi1g. 8 shows the electric circuit diagram of Fig. 7 for
controlling the motor 41 depending on the switch 27 and for
controlling the elevator depending on the brake lever
switch 40. A signal ST that 1s generated by the brake relay
43, and also energizes the brake magnet coill 20 of the

brake magnet 4, starts a switching element 47.In the normal
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case, the brake magnet 4 acts against the spring force of

the compression springs 2, 3, and the brake lever switch 40

detects the condition of the opened, or lifted, brake

levers 5,
the brake

magnet 4,

-

signal RE.

L]

ST and R]
switching

forwarded

6, a signal RE resetting the time relay. Should

lever 5, 6 not be lifted desplte energized brake
the brake lever switch 40 does not generate the
A circuit-logical inequality between the signals
thus results. Without the signal RE, the

element 47 1s not reset and a signal ER 1is

to the elevator control 42 as fault message,

which 1n this case allows the elevator car to travel to the

next floor and then switches off the frequency converter 46

and opens the doors.
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Patent Claims

1.

Elevator drive with a brake device consisting of brake

levers with compression springs that exert a spring force,

wherein brake linings cause a braking force on a brake drum
and at least one brake magnet lifts the brake levers
agalnst the spring force,

characterized 1n that

at least one switch 1s provided that monitors a minimum
distance between a plunger of the brake magnet and a brake

magnet housing.

2.

Elevator drive according to Claim 1,

characterized 1n that

the switch 1s arranged on a brake magnet rod and executes
the movement of the brake magnet rod relative to the brake
magnet housing, the switch switching at the minimum

distance.

3.

Elevator drive according to Claim 1, characterized in that

the switch 1s arranged on the plunger of the brake magnet
and detects the minimum distance to the brake magnet

housing.

4

Elevator drive according to Claim 1, characterized in that
the switch 1s arranged on the brake magnet housing and
detects the minimum distance to the plunger of the brake

magnet .

5.

Elevator drive according to one of the foregoing claims,

characterized in that on falling below the minimum
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distance, the switch switches off the elevator drive

lmmediately.

6 .
Elevator drive according to one of the foregoing claims,

characterized 1n that at least one brake lever switch 1s

g

provided that monitors the position of the brake levers.

7.
Elevator drive according to one of the foregoing claims,

characterized in that a switching member 1s provided that

compares a signal (ST) that energizes the brake magnet with

a signal (RE) of the brake lever switch and on circuit-

logical inequality generates an error signal (ER) for an

elevator control.

8 .

Elevator with an elevator drive according to Claim 1.

9 .
Method for the construction of an elevator drive with a

brake device consisting of brake levers with compression
springs that exert a spring force, wherein brake linings

cause a braking force on a brake drum and at least one

brake magnet lifts the brake levers against the spring

force, characterized 1n that at least one switch 1s built

1n between a plunger of the brake magnet and a brake magnet

housing.
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10.

Method for retrofitting an elevator drive with a brake
device consisting of brake levers with compression springs

that exert a spring force, wherein brake linings cause a

braking force on a brake drum and at least one brake magnet
lifts the brake levers against the spring force,
characterized in that at least one switch 1s mounted on a
brake magnet rod, the switch executing the movement of the

brake magnet rod relative to the brake magnet housing.

11.

Method according to Claim 9 or 10, characterized 1n that
with the switch the minimum distance between the plunger ot

the brake magnet and the brake magnet housing 1s monitored.
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