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(57) Abrégée/Abstract:

An apparatus for braking an elevator includes a storage tank (1) supplying a pressure medium (1.1) under low pressure through a
ine (2) to a brake cylinder (5) of a brake unit (BE). An adjustable restrictor (3) and a valve (4) are connected In series In the line (2)
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(57) Abrege(suite)/Abstract(continued):

A piston (10) slides In the brake cylinder (5) between actuated and unactuated positions and has an attached brake lining (6) for
engaging a traction sheave (8) of the elevator. A yoke (9) Is attached to the brake cylinder (5) and piston pin (11) attached to the
piston (10) slides In the yoke. A compression spring (12) acts between the yoke (9) and the piston (10) to move the piston to the
actuated position and generate the required force for the braking and holding of the traction disc (8). The valve (4) Is opened to
release the pressure medium (1.1) front the brake cylinder (5) and allow the spring (12) to move the piston (10) to the actuated
position. The piston (10) Is returned to the unactuated position by means of a resetting nut (18) cooperating with the piston pin (11)
and the yoke (9). The valve (4) Is opened to refill the brake cylinder (5) with the pressure medium (1.1) and subsequently the valve
IS closed and the resetting nut (13) Is released to maintain the piston (10) in the unactuated position.
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ADDIRA ¢ oiold ON18) 88

An apparatus for braking an elevator includes a storage tank (1) supplying a
pressure medium (1.1) under low pressure through a line (2) to a brake cylinder (5)
of a brake unit (BE). An adjustable restrictor (3) and a valve (4) are connected In
series in the line (2) A piston (10) slides in the brake cylinder (5) between actuated
and unactuated positions and has an attached brake lining (6) for engaging a (raction
sheave (8) of the elevator. A yoke (9) is attached to the brake cylinder (5) and piston
pin (11) attached to the piston (10) slides in the yoke. A compression spring (12)
acts between the yoke (9) and the piston (10) to move the piston to the actuated
position and generate the required force for the braking and holding of the traction
disc (8). The valve (4) is opened to release the pressure medium (1.1) from the brake
cylinder (5) and allow the spring (12) to move the piston (10) to the actuated
position. The piston (10) is retumed to the unactuated position by means of a
resetting nut (18) cooperating with the piston pin (11) and the yoke {9). The vaive
(4) is opened to refill the brake cylinder (5) with the pressure medium (1.1) and

subsequently the valve is closed and the resetting nut (18) is released to maintain the

piston (10) in the unactuated position.
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JIILE
ELEVATOR BRAKE

LOUND AL INVENTION

ALK

The present invention relates generally to an apparatus for braking an elevator
car consisting of a brake unit with at least one brake cylinder and a slidable piston in
the brake cylinder for the braking and holding of the elevator car, where the piston,
in the case of braking, can be operated by a spring generating a spring tension and
wherein the spring acts against a pressure medium.

In the Swiss patent document CH 440 614, a safety brake for elevators witl
cable dnive 1s shown, in which the braking force is generated independently of the
driving means as, for example, electrical current, compressed air, or pressured oil.
The braking force is produced by springs, which work against the force of a brake
release cylinder. In the released state of the brake, the brake release cylinder is
constantly acted upon by a working fluid. In case of failure of the pressure unit, the
spring force alone is active and thus the safety braking is assured.

A disadvantage of this known equipment is the fact that the safety braking
force produced by the springs has (o be opposed constantly by an at least equally
large force produced by the drive means in the brake release cylinder, so that the
brake remains released under normal conditions.

IMMARY OF IHE INY D

It 1s here that the brake according to the present invention solves the problem
of avoiding the disadvantages of the known equipment by proving a brake in which
no action on the brake release cylinder is necessary. The present invention concems
a method for actuating a brake for an elevator car comprising the steps of: providing
a brake unit having at least one brake cylinder, a piston slidable in the brake cylinder
between an actuated position and an unactuated position and a spring means
generating a spring force acting to move the piston in the brake cylinder to the
actuated position; connecting a source of the pressure medium to the brake cylinder
through a normally closed valve; opening the valve to fill the brake cylinder with the
pressure medium and closing the valve to maintain the piston n the unactuated

position; releasing the pressure medium from the brake cylinder whereby the spring

means moves the piston to the actuated position; reselting the brake unit with a

1
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resetting device to move the piston to the unactuated state and opening the valve to
refill the brake cylinder with the pressure medium from the source; and closing the

valve to prevent discharge of the pressure medium from the brake cylinder and

maintain the piston in the unactuated state.

The present invention also concems a brake for braking and holding an
clevator including a brake unit having at least one brake cylinder, a piston slidable in
the brake cylinder between an actuated position and an unactuated position and a
spring means generating a spring force acting to move the piston to the actuated
position for braking and holding an elevator; a resetling device for moving the piston
to the unactuated position; and a locking means for retaining the pressure medium in
the brake cylinder opposing the spring {orce of the spring means, the locking means
being selectively actuatable to release the pressure medium from the brake cylinder
whercby the spring means moves the piston to the actuated position. The resetting
device includes a piston pin attached to the piston, which piston pin is slidable in a
yoke attached to the brake cylinder, and a resetting nut engaging the piston pin and
cooperating with the yoke to move the piston to the unactuated position against the
spring force of the spring means. Altermatively, the resetling device can include the
piston pin attached to the piston, which piston pin is slidable in the yoke attached (o
the brake cylinder, and a tension lever cooperating with the yoke and the piston pin
to move the piston (o the unactuated position against the spring force of the spring
means. The locking means includes a relief valve connected between the brake
cylinder for selectively releasing the pressure medium to adjust a braking force
applied by the piston and the spring means in the actuated position.

The advantages obtained by the present invention are that the brake applied,
for example as an emergency brake, can be fitted very easily in existing elevator
installations, because it is of simple construction and does not require pressured fluid
generating equipment. The installation with a new elevator, or the subsequent
installation in an existing elevator, can be based upon existing or newly ntroduced
safcly codcs or regulations.

It is further advantageous, that the brake according to the present invention

can be reset without difficulty after an emergency braking, for example in case of

excess velocity or at unauthorized up or down movements of the elevator car with
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open door.

It 1s a further advantage of the present invention that the braking force does
not act suddenly, whereby a slip of the cable on the drive sheave can be avoided and
the elevator passengers are not subject to unpleasant accident causing gravitational

forces.

In one aspect, the present invention resides 1n a brake for braking and holding
an elevator comprising: an expansion tank containing a pressure medium,; a brake
unit having at least one brake cylinder, a piston slidable in said brake cylinder
between an actuated position and an unactuated position, a spring means generating a
spring force acting to move said piston to said actuated position for braking and
holding an elevator, and a yoke attached to said brake cylinder; a resetting means for
moving said piston to said unactuated position, said resetting means including a
piston pin attached to said piston and slidable in said yoke and a manually actuatable
resetting device engaging said piston pin on an opposite side of said yoke from said
piston whereby manual actuation of said resetting device moves said piston to said
unactuated position against said spring force of said spring means and release of said
resetting device releases said piston for movement by said spring means to said
actuated position; and a valve means connected between said expansion tank and said
brake cylinder whereby when said valve means 1s open and said piston 1s moved to
said unactuated position by said resetting device, said pressure medium flows into
said brake cylinder and is trapped in said brake cylinder when said valve means 1s
closed, and whereby when said resetting device is released, said valve means 1s
selectively actuatable to release said trapped pressure medium from said brake
cylinder and said spring means moves said piston to said actuated position.

In another aspect, the present invention resides 1n a brake for braking and
holding an elevator comprising: at least one brake unit having a brake cylinder, a
piston slidable in said brake cylinder between an actuated position and an unactuated
position, a spring means generating a spring force acting to move said piston to said
actuated position for braking and holding an elevator, and a yoke attached to said
brake cylinder; a resetting means for moving said piston to said unactuated position,
said resetting means including a piston pin attached to said piston and slidable in said
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yoke and a manually actuatable resetting device engaging said piston pmn on an
opposite side of said yoke from said piston whereby manual actuation of said
resetting device moves said piston to said unactuated position against said spring
force of said spring means and release of said resetting device releases said piston for
movement by said spring means to said actuated position; an expansion tank
containing a pressure medium insufficient to overcome said spring force; and a valve
means connected between said expansion tank and said brake cylinder whereby when
said valve means is open and said piston 1s moved to said unactuated position by said
resetting device, said pressure medium flows mnto said brake cylinder and 1s trapped
in said brake cylinder when said valve means is closed, and whereby when said
resetting device 1s released, said valve means is selectively actuatable to release said
trapped pressure medium from said brake cylinder and said spring means moves said
piston to said actuated position.

In another aspect, the present invention resides in a method for actuating and
resetting a brake unit for an elevator car comprising the steps of: a. providing a brake
unit having a brake cylinder, a piston slidable 1n the brake cylinder between an
actuated position and an unactuated position, a manual resetting device engaged with
the piston and a spring means generating a spring force acting to move the piston in
the brake cylinder to the actuated position; b. connecting a source of a pressure
medium to the brake cylinder through a normally closed valve; c. manually applying
a resetting force to the manual resetting device thereby moving the piston to the
unactuated state and compressing the spring means; d. opening the valve to fill the
brake cylinder with the pressure medium from the source while maintaining the
manually applied resetting force; €. closing the valve to prevent discharge of the
pressure medium from the brake cylinder and releasing the resetting force from the
manual resetting device to maintain the piston in the unactuated state and the spring
means compressed; and f. releasing the pressure medium from the brake cylinder
whereby the spring means moves the piston to the actuated position.

BRIEF DESCRIPTION OF THE DRAWINGS

The above, as well as other advantages of the present invention, will become

readily apparent to those skilled 1n the art from the following detailed description of a
Ja
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preferred embodiment when considered 1n the light of the accompanying drawings in
which:

Fig. 1 1s a schematic representation of an elevator brake according to the
present mvention;

Fig. 2 is a schematic representation of the brake shown in the Fig. 1 with
multiple brake units;

Fig. 3a is a cross-sectional view of the brake unit shown in the Fig. 1 with a
released or unactuated brake; and

Fig. 3b 1s a view similar to the Fig. 3a with the brake unit actuated under a

braking condition.
DESCRIPTION OF THE PREFERRED EMBODIMENT
There is shown in the Figs. 1 through 3b a storage tank 1 based on the

principle of an expansion tank filled with a pressure medium 1.1 maintained at a
relatively low pressure. The pressure medium i1s carried by means of a line 2
connected between the tank 1 and a brake unit BE. A throttle or adjustable restrictor
3 and a valve 4 are connected in series in the line 2. Shown in the Figure 1 1s, for
example, the valve 4 in the form of an electromagnetically actuated bi-directional
valve through which the pressure medium 1.1 can flow in either direction. In its
switched-off or closed state, as shown, the valve 4 blocks the flow of the pressure
medium in the line 2. The brake unit BE includes a brake cylinder 5 which, for
example 1n case of emergency, moves a brake lining 6 to brake and hold a traction

sheave 8 guiding cables 7. Attached to the cables 7 are an elevator car (not shown)
and a counterweight (not shown). The brake lining 6 can, for example, also act upon

a separate brake disc (not shown) or upon the cables 7. Mounted on the brake

3b
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cylinder 5 is a yoke 9 which carries a pisto'n pin 11 attached to one end of a piston
10 slidably retained in a chamber of the brake cylinder. The brake lining 6 is
attached to an end of the piston 10 opposite the piston pin 11. A spring means such
as a compression spring 12 surrounds the piston pin 11 and acts between the yoke 9
and the piston 10 to generates the required force for the braking and holding of the
(raction sheave 8 (or of a brake disc). The brake unit BE is shown in the released or
unactuated state in the Fig. 1. Actuation and release of the brake is explained in
more detail below.

Instead of the valve 4 with two flow directions, it is possible to provide, as
shown in the Fig. 2 for example, a manually actuated valve 4.1 with a first [low
through direction and an adjustable, for instance electromagnetically actuated, relief
valve 4.2 with a second opposite flow through direction. By means of the relief
valve 4.2, it is possible to adjust the value of the braking force, so that the braking
force does not occur instantaneously and an acceptable deceleration is created for the
elevator car and the counterweight. The valves 4, 4.1, 4.2 function as a locking
means for maintaining the piston 10 in the unactuated position.

Depending on the required braking force, it is possible, also as shown in the
Fig. 2, for the brake to include two or more of the brake units BE, which units are
connected in series with the supply tank 1 of the pressure medium 1.1. Alternatively,
the brake units BE can be connected in parallel (not shown) to the supply of the
pressure medium 1.1.

The Figs. 3a and 3b show details of the brake unit BE in the unactuated
(released) and actuated states respectively. The line 2 is connected to a first port 13
of the brake cylinder 5, which cylinder is mounted on a solid frame 14 of the
elevator drive. In case several of the brake units BE are used, it is possible to
connect the first port 13.1 of another brake unit BE to a second port 13.1 of the
brake cylinder 5. The pressure medium 1.1 supplied through the line 2 fills a
cylinder chamber 5.1 formed in the cylinder S and in fluid communication with the
ports 13 and 13.1. The yoke 9 is carried by yoke bolts 15 attached to the brake
cylinder 5 and is secured by means of nuts 16 threadably engaging the yoke bolts.
For centering the compression spring 12, a separate seat or disc 17 is attached to

each of the piston 10 and the yoke 9. A resetting nut 18 can rotate on a screw thread

4
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19 formed on the piston pin 11. For resetting of the brake unit BE, the resetting nut
18 is moved into the position shown in broken line in the Fig. 3a.

Instead of the piston pin 11 and the resetting nut 18, it is for example
possible to use a ‘ension lever, by means of which the piston 10 can be reset against
the spring force of the compression spring 12, and which {or example afler resetting
can be removed and which can be used for the reselting of {urther brake units BE.
The tension lever can be operated manually or by means of an energy source. Such a
tension lever T is shown in the Fig. 2 mounted on one of the brake units BE and
engaging the piston pin. When the brake is actuated, the piston pin rotates the lever
T in a clockwise direction and then the lever can be rotated in a counterclockwise
direction (o reset the brake.

The brake is actuated by opening the valve 4 (Fig. 1) or the relief valve 4.2
(Fig. 2) to allow pressure fluid 1.1 to flow from the cylinder chamber 5.1 (o the
expansion tank 1 as the compression spring 12 moves the piston 10 toward the
traction sheave 8 to an actuated position. After a brake application, the brake unit
BE is in the actuated state shown in the Fig. 3b. The brake lining 6 abuts the traction
sheave 8 where the full spring force of the compression spring 12 exerts a maximal
braking force, dependent on the coefficient of friction between the brake lining and
the traction sheave. By the displacement of the piston 10, the cylinder chamber 5.1

has assumed a minimal volume.

The resetting of the brake to the unactuated state is carried oul in the
following manner. The valve 4 (or the valve 4.1) is opened and a releasc valve (not
shown) connected to the second port 13.1 is opened. By means of the resetting nut
18 acting on the yoke 9 and the screw thread 19, as shown in broken line in the Fig.
3a, the piston pin 11 and the piston 10 are moved away from the traction sheave 8
against the spring force of the compression spring 12 to an unactuated position.
Thereby, the volume of the cylinder chamber 5.1 enlarges and is filled with the
pressure medium 1.1 flowing from the storage tank 1. After the piston 10 has been
brought into its terminal position, the valve 4 (or the valve 4.1) is closed to prevent
low in the line 2 and the not shown release valve is closed. The resetting nut 18 is
rotated back into its starting position. The spring force of the compression spring 12

now acts on the pressure medium 1.1 filling the cylinder chamber 5.1 which
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maintains the piston 10 and the brake lining 6 in the reset unactuated position shown
in the Fig. 3a.

If braking is required, for instance in response to excess velocity of the
elevator car, or urauthorized up or down movements of the elevator car with an open
door, the valve 4 (or the release valve 4.2) is opened. The pressure medium 1.1 can
now flow back into the storage tank 1 by way of the valve 4 (or the valve 4.2) and
the line 2. The piston 10 with the brake lining 6 moves under the action of the spring
force of the compression spring 12 into the position shown in the Fig. 3b in which
the traction sheave 8 is braked and held from rotation.

In summary, the present invention relates to a method for actuating a brake
for an elevator car comprising the steps of: a. providing the brake unit BE having a
least the one brake cylinder §, the piston 10 shidabic in the brake cylinder between
(he actuated position and the unactuated position and the spring means 12 generating
the spring force acting to move the piston in the brake cylinder to the actuated
position; b. connccting the source 1 of the pressure medium 1.1 to the brake cylinder
S through the normally closed valve 4, 4.1, 4.2; c. opening the valve to fill the brake
cylinder 5 with the pressure medium 1.1 and closing the valve to maintain the piston
10 in the unactuated position; d. releasing the pressure medium 1.1 from the brake
cylinder 5 whereby the spring means 12 moves the piston 10 to the actuated
position; e. resetting the brake unit BE with the resetting device 9, 11, 18 to move
the piston 10 to the unactuated state and opening the valve 4, 4.1 to refill the brake
cylinder § with the pressure medium 1.1 from the source 1; and f. closing the valve
4, 4.1 to prevent discharge of the pressure medium 1.1 from the brake cylinder 5 and
maintain the piston 10 in the unactuated state. The step d. can be performed by

opening the valve 4, 4.2 permitting the discharge of the pressure medium 1.1 from

the brake cylinder 5 to the source 1.

The present invention also relates to a brake for braking and holding an
elevator including: the brake unit BE having at least the one brake cylinder 5, the
piston 10 shidable in the brake cylinder between the actuated position and the
unactuated position and the spring means 12 generating the spring {orce acting 1o
move the piston to the actuated position for braking and holding an elevator; the

resetting device 9, 11, 18 for moving the piston 10 to the unactuated position; and

6
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the locking means 4, 4.1, 4.2 for retaining the pressure medium 1.1 in the brake
cylinder 5 opposing the spring force of the spring means 12, the locking means
being selectively actuatable (o release the pressure medium from the brake cylinder
whereby the spr.ng means moves the piston 10 to the actuated posttion. The
resetting device includes the piston pin 11 attached to the piston 10, which piston pin
1s slidable in the yoke 9 attached to the brake cylinder 5, and the resetting nut 18
engaging the piston pin and cooperating with the yoke to move the piston to the
unactuated position against the spring force of the spring means 12. Alternatively,
the resetting device can include the piston pin 11 attached to the piston 10, which
piston pin is slidable in the yoke 9 attached to the brake cylinder 5, and the tension
lever cooperating with the yoke and the piston pin to move the piston to the
unactuated position against the spring force of the spring means 12. The locking
means 4, 4.1, 4.2 includes the relief valve 4.2 connected between the brake cylinder
S for selectively releasing the pressure medium 1.1 to adjust a braking force applied
by the piston 10 and the spring means 12 in the actuated position.

In accordance with the provisions of the patent statutes, the present invention
has been described in what is considered to represent its preferred embodiment.
However, it should be noted that the invention can be practiced otherwise than as

specifically illustrated and described without departing from its spirit or scope.
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What 1s claimed 1s:

1. A brake for braking and holding an elevator comprising:

an expansion tank containing a pressure medium;

a brake unit having at least one brake cylinder, a piston slidable in said brake
cylinder between an actuated position and an unactuated position, a spring means
generating a spring force acting to move said piston to said actuated position for braking
and holding an elevator, and a yoke attached to said brake cylinder;

a resetting means for moving said piston to said unactuated position, said
resetting means including a piston pin attached to said piston and slidable mn said yoke
and a manually actuatable resetting device engaging said piston pin on an opposite side
of said yoke from said piston whereby manual actuation of said resetting device moves
said piston to said unactuated position against said spring force of said spring means and
release of said resetting device releases said piston for movement by said spring means
to said actuated position; and

a valve means connected between said expansion tank and said brake cylinder
whereby when said valve means 1s open and said piston 1s moved to said unactuated
position by said resetting device, said pressure medium flows into said brake cylinder
and 1s trapped in said brake cylinder when said valve means is closed, and whereby
when said resetting device 1s released, said valve means 1s selectively actuatable to
release said trapped pressure medium from said brake cylinder and said spring means

moves said piston to said actuated position.

2. The brake according to claim 1 wherein said resetting device includes a resetting
nut threadably engaging said piston pin and cooperating with said yoke to move said

piston to said unactuated position against said spring force of said spring means.

3. The brake according to claim 1 wherein said resetting device includes a tension
lever removably mounted on said piston pin and cooperating with said yoke to move

said piston to said unactuated position against said spring force of said spring means.
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4. The brake according to claim 1, wherein said valve means includes a bi-
directional valve connected between said expansion tank and said brake cylinder for
selectively permitting said pressure medium to flow into said brake cylinder from said
expansion tank and for selectively releasing said pressure medium from said brake
cylinder to said expansion tank to adjust a braking force applied by said piston and said

spring means in said actuated position.

5. The brake according to claim 1 wherein said valve means includes a first valve
connected between said expansion tank and said brake cylinder with a first flow through
direction from said expansion tank to said brake cylinder and a second valve connected
between said expansion tank and said brake cylinder in parallel with said first valve with

a second flow through direction opposite said first flow through direction.

6. The brake according to claim 1 wherein said pressure medium in said expansion

tank 1s at a relatively low pressure insufficient to overcome said spring force.

7. A brake for braking and holding an elevator comprising:

at least one brake unit having a brake cylinder, a piston slidable 1n said brake
cylinder between an actuated position and an unactuated position, a Spring means
generating a spring force acting to move said piston to said actuated position for braking
and holding an elevator, and a yoke attached to said brake cylinder;

a resetting means for moving said piston to said unactuated position, said
resetting means including a piston pin attached to said piston and slidable in said yoke
and a manually actuatable resetting device engaging said piston pin on an opposite side
of said yoke from said piston whereby manual actuation of said resetting device moves
said piston to said unactuated position against said spring force of said spring means and
release of said resetting device releases said piston for movement by said spring means
to said actuated position;

an expansion tank containing a pressure medium sutficient to overcome said

spring force; and
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a valve means connected between said expansion tank and said brake cylinder
whereby when said valve means is open and said piston is moved to said unactuated
position by said resetting device, said pressure medium flows into said brake cylinder
and 1s trapped 1n said brake cylinder when said valve means is closed, and whereby
when said resetting device 1s released, said valve means is selectively actuatable to
release said trapped pressure medium from said brake cylinder and said spring means

moves said piston to said actuated position.

8. A method for actuating and resetting a brake unit for an elevator car comprising
the steps of:

a. providing a brake unit having a brake cylinder, a piston slidable in the brake
cylinder between an actuated position and an unactuated position, a manual resetting
device engaged with the piston and a spring means generating a spring force acting to
move the piston in the brake cylinder to the actuated position;

b. connecting a source of a pressure medium to the brake cylinder through a
normally closed valve;

c. manually applying a resetting force to the manual resetting device thereby
moving the piston to the unactuated state and compressing the spring means;

d. opening the valve to fill the brake cylinder with the pressure medium from the
source while maintaining the manually applied resetting force;

e. closing the valve to prevent discharge of the pressure medium from the brake
cylinder and releasing the resetting force from the manual resetting device to maintain

the piston in the unactuated state and the spring means compressed; and

f. releasing the pressure medium from the brake cylinder whereby the spring

means moves the piston to the actuated position.

9. The method according to claim 8 wherein said step f. 1s performed by opening

the valve permitting the discharge of the pressure medium from the brake cylinder to the

SOQUrcCe.
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