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(57) The present invention relates to a safety brake
for an elevator and provides an alternative solution with
respect to current elevator parachute electronic activa-
tion systems, without the need to incorporate a speed
limiter, standing out for its reliability, robustness and ap-
plicability. Furthermore, the present invention also
stands out for its great simplicity, reducing the number
of components to a minimum, while also constituting a
low energy consumption solution, thus minimizing asso-
ciated costs.
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Description

OBJECT OF THE INVENTION

[0001] The present invention belongs to the field of el-
evators, and more specifically to safety devices for ele-
vators that act between the car and the elevator guiding
elements, exerting friction braking.
[0002] The object of the present invention is a safety
brake for an elevator, a lifting device comprising the safe-
ty brake, and a method of braking a lifting device by
means of said safety brake.

BACKGROUND OF THE INVENTION

[0003] At present, the safety systems responsible for
braking elevators in case of different events or events
recognized as "emergency situations" are widely known,
said safety systems also known as "parachutes".
[0004] More particularly, these safety systems consist
of braking devices used to brake an elevator car, for those
cases in which it reaches high speeds, which may occur,
for example, due to defects in the control or actuation of
its brake, due to breaks and sags in the cable, etc. Emer-
gency braking devices are also used to prevent uncon-
trolled movements of the car, such as slow sliding out of
the stop position. They can also be activated to lock the
car in a certain position, such as, for example, for the
temporary protection of the safety space during the per-
formance of inspection or maintenance tasks of the ele-
vator by qualified technical personnel.
[0005] One of the key elements of the safety systems
is the actuator installed in the elevator car, which, tied to
the chassis of the traveling assembly, is in charge of brak-
ing said traveling assembly in an emergency situation.
Specifically, the parachute has the functions of allowing
a safe operation of the elevator in the event of any risk
event detected by the positioning system, having to guar-
antee a braking of the elevator, as a conventional wedg-
ing.
[0006] Traditionally, the activation of these safety sys-
tems or parachute has been carried out through the use
of a speed limiter, which, in case of detecting an excess
of speed, is blocked and causes the activation of said
parachute, as described for example in European patents
EP2408701B1 and EP2490971B1.
[0007] However, other solutions are currently emerg-
ing, configured to work without the need to incorporate
a speed limiter, using electronic means to detect emer-
gency situations. This leads to the need to use a para-
chute that is electronically activated, to work together with
said electronics.
[0008] Indeed, the use of electronics in the technical
field of safety systems for lifts is becoming more and more
frequent. Thus, these electronic security systems can be
classified into two types: a) those of the active type, which
require an energy supply for positive activation of the
security mechanism; and b) those of the passive type,

which require the contribution of power to keep the safety
system in a retention operating state.
[0009] In this sense, although passive security sys-
tems offer an increase in functionality, they present the
great disadvantage of needing a continuous power sup-
ply to be operational, with the increase in energy expend-
iture that this implies, thus increasing the operating costs
of the machine. In addition, these passive systems gen-
erally have larger components due to the high power re-
quirements during operation, which negatively affects the
overall size, weight and efficiency of the machine.
[0010] In the current state of the art, some safety sys-
tems for elevators are known that manage to dispense
with the speed limiter, such as the PCT international pat-
ent application with publication number WO2017 /
098299 A1. This application describes a wedging system
for elevators, which includes a locking mechanism that
can be an electromagnetic element, a first element with
two positions and a second element with two other posi-
tions, with direct contact between both elements, at least
in their first operating state, and after disengagement, as
shown in Figures 6A, 6B and 6E of said PCT application.
Furthermore, the system incorporates a reset mecha-
nism, configured in the form of an electric piston or cyl-
inder, to force the passage of the first element from a first
state to a second state. Thus, under a certain condition,
the safety chain opens, the locking mechanism releases
the first element and it moves to its second position, push-
ing the second element with it, which in turn drags the
braking element. Once all the elements are in the second
position, the reset mechanism acts on the first element
and returns it to its first position. In this way, the locking
mechanism can reretain said first element. When the de-
vice is disengaged the second element falls on the first
element.
[0011] Therefore, the structural complexity of this type
of known systems is noteworthy, wherein due to the large
number of existing elements and mechanisms (resetting,
blocking, guides, chambers, connecting rod, etc.), prob-
lems due to failures and breakdowns are multiplied, re-
ducing their reliability and robustness, and thereby in-
creasing repair, maintenance and / or replacement of
parts, with the consequent economic cost that all this
implies.

DESCRIPTION OF THE INVENTION

[0012] By means of the present invention an alternative
solution is provided with respect to the current electronic
activation systems for elevator parachutes, without the
need to incorporate a speed limiter, standing out for its
reliability, robustness and applicability, the invention be-
ing applicable to all types of elevators, provided that they
have electronic means to activate the parachute. In ad-
dition to the above, the present invention also stands out
for its great simplicity, reducing the number of compo-
nents to a minimum, while constituting a low energy con-
sumption solution, thus minimizing associated costs.
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[0013] According to a first object of the invention, the
invention refers to a safety brake for an elevator, the el-
evator having a movable car through a vertical guide.
Specifically, the safety brake comprises a wedging block
that can be coupled to the elevator car; a shoe attached
to the wedge block; a braking element with two positions,
an initial rest position and an active position, wherein said
braking element is located between the wedging block
and the vertical guide, such that when an emergency
situation occurs said braking element simultaneously
contacts the wedging block and the vertical guide in their
active position, causing a safety braking of the elevator;
an electrically powered activation element for activating
and deactivating the safety brake.
[0014] Furthermore, the safety brake of the invention
comprises a first element located in a lower position with
respect to the braking element, said first element being
vertically movable with respect to the wedging block,
wherein the first element has two positions, a first rest
position and a second active position, wherein in the
event of a power failure of the activation element, a ver-
tical movement of the first element to its second active
position occurs, pushing and in turn moving the braking
element from its initial rest position to its active position.
In said active position of the braking element, it reaches
a point such that autonomous emergency braking is en-
sured, that is to say, from this point on it is no longer
necessary to push the braking element further by means
of the first element.
[0015] On the other hand, the safety brake described
herein also comprises a second element located in a
higher position with respect to the braking element,
wherein the second element has two positions, a first rest
position and a second active position, wherein said sec-
ond element is movable vertically with respect to the
wedging block, such that in the second active position of
the second element and the first element in its second
active position, the activating element simultaneously
contacts the first element and the second element, leav-
ing the vertical guide trapped between the braking ele-
ment and the shoe, generating a maximum braking force
of the elevator.
[0016] In this way, a resettable electronic activation
parachute is provided in a simple and effective way under
the condition of wedging, being a reliable and robust so-
lution, as well as simple and involving low energy con-
sumption.
[0017] Preferably, both the first element and the sec-
ond element are movable only in the vertical direction.
[0018] According to a preferred embodiment, the acti-
vation element is integrally attached to the first element,
such that both elements are in physical contact at all
times, regardless of the rest or active position in which
the first element and the second element are
[0019] According to another preferred embodiment,
the activation element is integrally attached to the second
element, such that in the first rest position the first ele-
ment is in physical contact with the activation element,

and wherein in the event of a power failure of the activa-
tion element, the contact between both elements, acti-
vation element and first element, is lost. Preferably, this
integral connection between the activation element and
the second element includes an elastic element with
compression capacity, said elastic element allowing ab-
sorbing the existing deformations between the first ele-
ment and the activation element.
[0020] According to a second object of the invention,
a lifting device comprising the elevator safety brake, de-
scribed above, will be described below.
[0021] According to a third object of the invention, a
braking method of a lifting device is described, by means
of the safety brake described above. This method will be
described later in detail with reference to the figures, to
facilitate their follow-up and understanding by the reader.

DESCRIPTION OF THE DRAWINGS

[0022] To complement the description that is being
made and in order to help a better understanding of the
features of the invention, according to a preferred exam-
ple of a practical embodiment thereof, a set of drawings
is attached as an integral part of said description in which,
for illustrative and non-limiting purposes, the following
has been represented:

Figure 1.- Shows a front view of the safety brake of
the present invention.

Figure 2.- Shows a perspective view of the safety
brake object of the invention.

Figure 3.- Shows a side perspective view of the safe-
ty brake object of the invention, where the special
configuration of the second element can be seen.

Figures 4A - 4E.- Show the different steps of the
braking method of the present invention.

PREFERRED EMBODIMENT OF THE INVENTION

[0023] An example of a preferred embodiment is de-
scribed below with reference to the figures cited above,
without limiting or reducing the scope of protection of the
present invention.
[0024] Figure 1 shows the safety brake (1) of the in-
vention according to a possible preferred embodiment.
Thus, this safety brake (1) is applicable to all types of
elevators equipped with electronic means for activating
the parachute, without the need to include any speed
limiter, with the elevators having a car movable through
a vertical guide (2), said vertical guide (2) being housed
in a central rail (11), as shown in figure 1. More specifi-
cally, the safety brake (1) comprises:

- a wedging block (10) attachable to the elevator car;
- a shoe (12) attached to the wedging block (10);
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- a braking element (13) which in the present embod-
iment is a roller, having two positions, an initial rest
position and an active position, wherein said braking
element (13) is located between the wedging block
(10) and the vertical guide (2), such that when an
emergency situation occurs said braking element
(13) simultaneously contacts the wedging block (10)
and the vertical guide (2) in their active position,
causing a safety braking of the elevator;

- an activation element (14), such as an electromag-
net, electrically powered for activating and deacti-
vating the safety brake (1);

- an elastic element (15), such as a rubber, attached
to the activation element (14), said elastic element
(15) being located, in the example of this embodi-
ment, in a lower position with respect to the activation
element (14), as shown in Figures 1, 2 and 4;

- first compression springs (16) configured to push the
first element (20) in a vertical upward movement,

- a first element (20) located in a lower position with
respect to the braking element (13), as shown in fig-
ure 1, said first element (20) being vertically movable
with respect to the wedging block (10), and

- a second element (30) located in an upper position
with respect to the braking element (13), said second
element (30) being vertically movable with respect
to the wedging block (10), and

- second compression springs (40) configured to push
the shoe (12) and exert a force against the vertical
guide (2).

[0025] With respect to the first element (20), it has two
positions, a first rest position, shown in Figures 1 and 4A,
and a second active position, shown in Figure 4B, where-
in in the event of a power failure of the activation element
(14) there occurs a vertical movement of the first element
(20) to its second active position, pushing and moving
the braking element (13) from its initial rest position to its
active position in which the actuation of said braking el-
ement (13) becomes autonomous, that is, from this point
on it is no longer necessary to continue pushing the brak-
ing element (13) by means of the first element (20).
[0026] For its part, with respect to the second element
(30), it also has two positions, a first rest position, shown
in figure 4A, and a second active position, shown in figure
4D, wherein said second element (30) is vertically mov-
able with respect to the wedging block (10), such that in
its second active position and the first element (20) being
in its second active position, the activation element (14)
simultaneously contacts the first element (20) and the
second element (30), in the preferred embodiment of fig-
ure 4D through the intermediate elastic element (15). In
this way, as can be seen in figure 4D, the vertical guide
(2) is trapped between the braking element (13) and the
shoe (12), generating a maximum braking force for the
elevator.
[0027] According to the present preferred embodi-
ment, the activation element (14) is integrally connected

to the second element (30), such that in the first rest
position the first element (20) is in physical contact with
the activation element (14), and where in the event of a
power failure of the activation element (14), the contact
between both elements, the activation element (14) and
the first element (20), is lost, as shown in Figures 4A and
4B. This special arrangement is not trivial or random, but
allows a well-identified double objective to be obtained:

- avoid increasing the force of the first springs (16);
- avoid increasing the size of the activation element

(14) and consequently its electrical consumption,
due to the fact of having to drag its weight.

[0028] As can be seen in Figures 1 and 4A, in the rest
position of the first element (20), the activation element
(14) is configured to exert a force of attraction between
the first element (20) and the second element (30),
wherein said force of attraction is greater than the force
exerted by the first compression springs (16). This allows
the activation element (14) to remain in contact with the
first element (20) during the rest position of the first ele-
ment (20), the normal operating state of the elevator.
[0029] On the other hand, in the preferred embodiment
of Figures 2 and 3 it can be seen that the first element
(20) is a metal sheet in an "L" configuration, such that it
has a lower horizontal base (21) in contact with the acti-
vation element (14) in the rest position. This particularity
of the first element (20) makes it possible to obtain a
double functionality through a single piece, since at the
same time that said first element (20) pushes the braking
element (13), it is also possible to keep the latter in its
position with respect to the activation element (14). Fur-
thermore, this preferred embodiment of the first element
(20) also has the advantage of being cheap and simple
to manufacture.
[0030] For its part, the second element (30) is a metal
sheet that has at least two folded sections, a vertical lat-
eral surface (31) and a horizontal lower surface (32) pref-
erably located in contact with the elastic element (15),
as shown in figure 2. More particularly, in figure 3 it is
observed that the vertical lateral surface (31) has screws
(33) for guiding and moving the second element (30)
through vertical grooves (34). Therefore, by means of
this particular embodiment of the second element (30) it
is possible to obtain an increase in functionalities from a
single manufactured part.
[0031] From the foregoing, it has been envisaged that
the safety brake (1) of the invention may additionally have
vertical pins (17), located inside the first compression
springs (16) as shown in Figures 1 and 4B for guiding
said springs (16), the pins (17) being fixed below the low-
er horizontal surface (32) of the second element (30),
traversing the lower horizontal base (21) of the first ele-
ment (20).
[0032] Furthermore, according to the present preferred
embodiment example, it is provided that the safety brake
(1) described herein may have an internal stop (19), pref-
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erably made of brass, to limit the movement of the braking
element (13), as depicted in Figures 1 and 4D.
[0033] We now proceed to describe, step by step, the
braking method of a lifting device, by means of the safety
brake (1) of the invention, making reference to Figures
4A-4E for a better understanding and monitoring thereof.
The method comprises at least the following steps:

- In an initial rest state, corresponding to the normal
operating state of the car, as shown in figure 4A, the
activation element (14) is kept electrically powered,
such that the activation element (14) exerts a force
of attraction between the first element (20) and the
second element (30), keeping them in direct contact,

- when an emergency situation occurs, such as an
excess speed of the elevator, an uncontrolled move-
ment of the car or a fall of the elevator, the following
sequence of steps is carried out:

a) the activation element (14) is no longer elec-
trically powered,

b) first compression springs (16) push the first
element (20) in a vertical movement with respect
to the lower horizontal surface (32) of the second
element (30), as seen in figure 4B;

c) the first element (20) in turn pushes the brak-
ing element (13), see figure 4B

d) the braking element (13), pushed by the first
element (20), moves until it reaches a point such
that autonomous emergency braking is en-
sured, that is, from that point on it is no longer
necessary to continue pushing the braking ele-
ment (13) by means of the first element (20);

e) the braking element (13) in its own inertia,
continues to advance until it contacts a second
element (30), as shown in figure 4C, that is, the
braking element (13) has overcome any gap be-
tween the guide vertical (2), the wedging block
(10) and the braking element (13) itself, such
that the braking element (13), due to the relative
movement between the vertical guide (2) and
the wedging block (10), tends to roll towards the
wedging state;

f) e the forward movement of the braking ele-
ment (13) causes the second element (30) to be
pushed upwards, as can be seen in figure 4D;

g) at this moment, the vertical guide (2) is
trapped between the braking element (13) and
the shoe (12), generating a maximum braking
force, as shown in figure 4D;

h) as a consequence of the previous step g), the
shoe (12) is moved horizontally, causing the
compression of the second springs (40), shown
in figure 1, which exert force against the vertical
guide (2).

[0034] For the purpose of clarity, it is intended to indi-
cate that when the expression "a point such that auton-
omous emergency braking is ensured" is mentioned in
step d), it refers to a point of movement of the braking
element such that it is guaranteed that emergency brak-
ing will take place, independently of external actions,
without requiring any additional thrust from the braking
element.
[0035] Similarly, it should also be clarified that when
the term "inertia" of the braking element (13) is mentioned
in step e) of the method, it is referring to the vertical move-
ment suffered by the latter as a consequence of the thrust
movement made by the first element (20) on said braking
element (13).
[0036] As previously mentioned, in the initial rest state,
the first compression springs (16) exert a force on the
first element (20), said compression springs (16) remain-
ing in a compressed position, such that the force of at-
traction exerted by the activation element (14) between
the first element (20) and the second element (30) is
greater than the force exerted by the first compression
springs (16) on the first element (20), remaining in contact
the three elements (14, 20, 30).
[0037] More specifically, in step b) the first element (20)
moves upwards to a maximum point where its lower hor-
izontal base (21) contacts the wedging block (10), as
shown in Figures 3 and 4B.
[0038] For its part, in step d) the braking element (13)
moves along a groove (18) made on a guide plate of the
wedging block (10), as shown in Figures 4A, 4B, 4C.
[0039] According to this preferred embodiment, where
the activation element (14) is integrally joined to the sec-
ond element (30), as shown in Figure 2, following step
h), the method also comprises the following steps:

i) the activation element (14) is dragged and moved
upwards until contacting the first element (20), as
shown in figure 4D, precisely due to the integral con-
nection between the second element (30) and the
activation element (14);

j) the users trapped in the elevator car are evacuated,
if any;

k) the activation element (14) is powered again; and

I) wedge is removed from the lifting device, in a con-
ventional and known way, such that the assembly
formed by the first and second elements (20, 30) and
the braking element (13) is lowered downwards, re-
covering again the initial rest state, as seen in figure
4E.
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[0040] Finally, it has been envisaged that during step
i) described above, see figure 4D, an absorption of the
existing deformations between the first element (20) and
the activation element (14) is carried out by means of an
elastic element (15) having compression capacity.

Claims

1. Safety brake (1) for elevator, the elevator having a
movable car through a vertical guide (2), wherein the
safety brake (1) comprises:

- a wedging block (10) attachable to the elevator
car;
- a shoe (12) attached to the wedging block (10);
- a braking element (13) with two positions, an
initial rest position and an active position, where-
in said braking element (13) is located between
the wedging block (10) and the vertical guide
(2), such that when an emergency situation oc-
curs, said braking element (13) simultaneously
contacts the wedging block (10) and the vertical
guide (2) in their active position, causing a safety
braking of the elevator;
- an activation element (14) electrically powered
for activating and deactivating the safety brake
(1);

characterized in that the safety brake (1) addition-
ally comprises:

- a first element (20) located in a lower position
with respect to the braking element (13), said
first element (20) being vertically movable with
respect to the wedging block (10), wherein the
first element (20) has two positions, a first rest
position and a second active position, wherein
in the event of a power failure of the activation
element (14) there is a vertical movement of the
first element (20) to its second active position,
pushing and moving in turn the braking element
(13) from its initial rest position to its active po-
sition in which the actuation of said braking el-
ement (13) is autonomous, that is, from this point
on it is no longer necessary to continue pushing
the braking element (13) through the first ele-
ment (20);
- a second element (30) located in a higher po-
sition with respect to the braking element (13),
wherein the second element (30) has two posi-
tions, a first rest position and a second active
position, wherein said second element (30) is
movable vertically with respect to the wedging
block (10), such that in the second active posi-
tion of the second element (30) and the first el-
ement (20) being in its second active position,
the activation element (14) contacts simultane-

ously the first element (20) and the second ele-
ment (30), the vertical guide (2) being trapped
between the braking element (13) and the shoe
(12), generating a maximum braking force for
the elevator.

2. Safety brake (1) for elevator, according to claim 1,
characterized in that the activation element (14) is
integrally connected to the first element (20), such
that both elements (14, 20) are in physical contact
in at all times, regardless of the position, rest or ac-
tive, in which the first element (20) and the second
element (30) are.

3. Safety brake (1) for elevator, according to claim 1,
characterized in that the second element (30) has
at least two folded sections, a vertical lateral surface
(31) and a horizontal lower surface (32).

4. Safety brake (1) for elevator, according to claim 3,
characterized in that the activation element (14) is
integrally connected to the lower horizontal surface
(32) of the second element (30), such that in the first
rest position, the first element (20) is in physical con-
tact with the activation element (14), and wherein in
the event of a power failure of the activation element
(14), the contact between both elements, activation
element (14) and first element (20), is lost.

5. Safety brake (1) for elevator, according to claim 1,
characterized in that it additionally comprises an
elastic element (15) attached to the activation ele-
ment (14).

6. Safety brake (1) for elevator, according to claim 3,
characterized in that it additionally comprises first
compression springs (16) configured to push the first
element (20) in a vertical movement, with respect to
the lower horizontal surface (32) of the second ele-
ment (30).

7. Safety brake (1) for elevator, according to claim 6,
characterized in that in the rest position of the first
element (20), the activation element (14) is config-
ured to exert a force of attraction between the first
element (20) and the second element (30), wherein
said force of attraction is greater than the force ex-
erted by the first compression springs (16).

8. Safety brake (1) for elevator, according to claim 1,
characterized in that both the first element (20) and
the second element (30) are movable only vertically.

9. Lifting device comprising the safety brake (1) for el-
evator, described in any one of the preceding claims
1-8.

10. Braking method of a lifting device, by means of the
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safety brake (1) for elevator described in any one of
claims 1-8, characterized in that it comprises at
least the following steps:

- In an initial rest state, corresponding to the nor-
mal operating state of the car, the activation el-
ement (14) is kept electrically powered, such
that the activation element (14) exerts a force of
attraction between the first element (20) and the
second element (30), keeping them in direct
contact,
- when an emergency situation occurs, the fol-
lowing sequence of steps is carried out:

a) the activation element (14) is no longer
electrically powered,
b) first compression springs (16) push the
first element (20) in a vertical movement;
c) the first element (20) in turn pushes the
braking element (13);
d) the braking element (13), pushed by the
first element (20), moves until it reaches a
point such that autonomous emergency
braking is ensured, that is, from that point
on it is no longer necessary to continue
pushing the braking element (13) by means
of the first element (20);
e) the braking element (13) in its own inertia,
continues advancing until it contacts a sec-
ond element (30), wherein the braking ele-
ment (13) has overcome any gap between
the vertical guide (2), the wedging block (10)
and the braking element (13) itself, such that
the braking element (13), due to the relative
movement between the vertical guide (2)
and the wedging block (10), tends to roll to-
wards the wedging state;
f) the forward movement of the braking el-
ement (13) causes the second element (30)
to be pushed upwards;
g) the vertical guide (2) is trapped between
the braking element (13) and the shoe (12),
generating a maximum braking force; and
h) the shoe (12) is displaced horizontally,
causing the compression of second springs
(40) that exert force against the vertical
guide (2).

11. Braking method according to claim 10, character-
ized in that in the initial rest state, the first compres-
sion springs (16) exert a force on the first element
(20), said compression springs (16) remaining in a
compressed position, such that the force of attraction
exerted by the activation element (14) between the
first element (20) and the second element (30) is
greater than the force exerted by the first compres-
sion springs (16) on the first element (20), the three
elements remaining in contact (14, 20, 30).

12. Braking method according to claim 10, character-
ized in that both the first element (20) and the sec-
ond element (30) are movable only in the vertical
direction.

13. Braking method according to claim 10, character-
ized in that in step d) the braking element (13)
moves along a groove (18) made on a guide plate
of the wedging block (10).

14. Braking method according to claim 10, character-
ized in that the activation element (14) is integrally
connected to the second element (30), such that af-
ter step h) the method additionally comprises the fol-
lowing steps:

i) the activation element (14) is dragged and
moved upwards until contacting the first element
(20), precisely due to the integral connection be-
tween the second element (30) and the activa-
tion element (14);
j) the users trapped in the elevator car are evac-
uated, if any;
k) the activation element (14) is powered again;
and
I) wedge is removed from the lifting device, such
that the assembly formed by the first and second
elements (20, 30) and the braking element (13)
is lowered downwards, recovering again the in-
itial rest state.

15. Braking method according to claim 14, character-
ized in that during step i) the deformations existing
between the first element (20) and the activation el-
ement (14) are absorbed by means of an elastic el-
ement (15) having compression capacity.
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