EP 2 075 211 A1

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
01.07.2009 Bulletin 2009/27

(21) Application number: 08380346.0

(22) Date of filing: 26.12.2008

(11) EP 2 075 211 A1

EUROPEAN PATENT APPLICATION

(51) IntCL:
B66B 5/00 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HRHUIEISITLILT LULV MC MT NL NO PL PT
RO SE SI SK TR
Designated Extension States:
AL BA MK RS

(30) Priority: 26.12.2007 ES 200703447

(71) Applicant: Orona, S. Coop.
20120 Hernani (Guipuzcoa) (ES)

(72) Inventors:
e Zugazaga, Daniel
20120 Hernani (Guipuzcoa) (ES)

¢ Barredo, liaki

20120 Hernani (Guipuzcoa) (ES)
¢ Santiago, Esteban

20120 Hernani (Guipuzcoa) (ES)
¢ Diaz de Durana, Asier

20120 Hernani (Guipuzcoa) (ES)

(74) Representative: Carpintero Lopez, Francisco et al
Herrero & Asociados, S.L.
Alcala 35
28014 Madrid (ES)

(54)

(57)  The invention relates to a safety device for ele-
vator apparatuses and an elevator apparatus comprising
said safety device; comprising a crosshead (2) in soli-
darity with an upper area of at least two guides (12), close

-
—

4||/'\

6
FIG. 2

Safety device for elevator apparatuses and elevator apparatus comprising said safety device

to an upper end of an elevator shaft (16), wherein said
crosshead (2) allows supporting a safety device which,
when it is an active position, allows maintaining a safety
space between the upper end of the shaft (16) and a roof
(14) of a car (13).
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Description

Obiject of the Invention

[0001] A first aspect of the present invention relates to
a safety device for elevator apparatuses, and a second
aspect relates to an elevator apparatus comprising said
safety device, being applicable in the industry of elevator
apparatuses, and more specifically in the field of safety
systems and devices, which allows providing a safety
space between a car roof and an upper end of an elevator
shaft, for conducting inspection and/or maintenance op-
erations, as it prevents the car from moving closer to the
ceiling of the shaft in the event that an uncontrolled sit-
uation occurs, all of this without reducing the surface area
available for conducting said works or requiring their
manual activation by an operator in a risk situation from
the car roof.

Background of the Invention

[0002] Traditional elevator apparatuses usually com-
prise a room or chamber separate from the elevator shaft
in which the car and the counterweight move, such that
most of the components comprised by the elevator, such
as the drive unit or control and safety devices, are located
in said room, for which reason said space is known as
the machine room.

[0003] However, recently, as a result of current archi-
tectural needs and requirements, demanding an optimal
use of the space intended for the elevator or elevators
within a building, elevators have been developed in the
last few years which do not require a machine room.
[0004] The development of elevator apparatuses with
no machine room has forced relocating components
which were traditionally located in the machine in the
elevator shaft, there being a tendency to locate a mini-
mum of essential elements outside said shaft, which el-
ements are usually located on one of the floors, usually
in a panel placed against the door frame corresponding
to the upper floor.

[0005] Elevator manufacturers thus aim their develop-
ments towards optimizing the shaft, i.e., the optimal dis-
tribution of the elevator components inside said shaft as
well as the greatest possible reduction of the space oc-
cupied by said components in their operating position.
[0006] A result of arranging the elevator components
inside the shaft is that it is necessary for an operator to
enter said shaft to conduct the inspection and/or main-
tenance tasks for which the technician usually has to
place himself or herself on the roof of the car, for the
purpose of gaining access to components such as the
drive unit, which is usually located at the upper end or
part of the shaft, such that the roof of the car serves as
a work platform for the operator while conducting the
works.

[0007] The regulations in force with regard to elevator
apparatuses in relation to safety rules for the construction
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and installation of elevators are in standard UNE-EN
81-1:2001, which establishes certain safety distances in
the upper part of the elevator shaft for the purpose of
contemplating any situation in which the car moves up-
wards from the last floor and the counterweight collides
in the pit, completely compressing the shock absorber,
all of this as aresult of an out of control movement. There-
fore, for the purpose of complying with said regulations,
it is necessary to have a free safety space between the
car roof and the upper end of the shaft, equivalent to a
rectangular parallelepiped not smaller than 0.5 m x 0.6
m x 0.8 m supported on one of its faces.

[0008] The most recent advances for optimizing the
shaft have consisted of reducing as much as possible
the height of the pit of the shaft and the height of the last
floor, i.e., the distance between the floor of the last stop
and the ceiling of the elevator shaft. These embodiments
result in the elevators not complying with all the safety
requirements established in standard UNE-IN 81-1:
2001, therefore it is necessary to provide additional safe-
ty measures overcoming said deficiencies. To regulate
the situation of the elevators in which it is not possible to
comply with the requirements set forth above, a standard
project prEN 81-21:2006 with new criteria to be complied
with for this type of installation is being developed.
[0009] The solutions which have been adopted in said
standard project prEN 81-21:2006 include limiting the
travel of the car and/or the counterweight by means of
safety devices installed either in the pit of the elevator
shaft, in the upper part of the shaft, assembled on top of
the roof of the car or directly fixed to walls of the shaft.
[0010] Patent no. US-6481534-B1 relates to a device
for a space on the roof of a car for operators in elevator
apparatuses, and describes a safety device which is as-
sembled on the upper crosshead of the car frame. Said
device consists of a brace manually lowerable towards
the ceiling of the shaft at the time in which an operator
is positioned on the car to conduct maintenance opera-
tions, such that it ensures a safety space in the event
that the car moves upwards in an uncontrolled manner.
[0011] The drawbacks of the device described in the
previous paragraphis thatitrequires the operatorto place
himself or herself on the car roof, being in a risk situation,
to manually lower the device, in addition to the fact that
given its location, the device hinders the works of the
operator as it is exactly in a central area of the available
surface area, with the consequent nuisance that this in-
volves.

[0012] On the other hand, patent application PCT no.
WO-2005026033-A1 describes safety devices for con-
ducting inspection tasks in elevator apparatuses, which
are assembled in the upper part of the car for the purpose
of allowing the access to said space for conducting the
inspection tasks.

[0013] The invention described in this document con-
sist of combining two safety elements or measures, on
one hand a lowerable balustrade which during the usual
operation of the elevator is in a horizontal, withdrawn or
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retracted position, whereas while the inspections tasks
are conducted said balustrade must be manually lifted
and deployed by an operator, with the drawbacks that
this entails, as set forth above.

[0014] On the other hand, the invention described in
this document comprises a device carrying out a pivoting
movement by means of which it extends towards a pro-
jection of a mechanical stop which is installed in the el-
evator shaft. The drawbacks of this device include, in
addition to the fact that the activation or deployment
thereof is not automated, that it requires installing auxil-
iary elements in elevator shaft, not offering the resistance
and safety levels necessary in this type of installation,
from a mechanical point of view, against abrupt or un-
controlled movements of the car.

[0015] The aforementioned safety devices, which re-
flect the currently existing devices for such purpose of-
fering equivalent solutions, have the drawback that once
assembled on top of the car they occupy a large part of
the surface area available for the maintenance person-
nel, in addition to hindering and bothering while the main-
tenance operations are conducted, requiring in any case
a manual lowering or activation which must be carried
out from the actual car roof, i.e., from the actual risk po-
sition which is intended to be covered with the safety
device, with the consequent risk that this entails.

Description of the Invention

[0016] A first aspect of the present invention relates to
a safety device for elevator apparatuses, which allows
providing a minimal but sufficient safety space between
a roof of a car and an upper end of an elevator shaft for
an operator to conduct inspection and/or maintenance
tasks in said safety space.

[0017] When the safety device of the invention is in an
active position, it prevents the car from moving closer to
the upper end of the elevator shaft in the event that the
car exceeds a certain height limit as a result of an un-
controlled movement thereof, with the consequent risk
of a fatal accident that this entails in the event that there
is an operator on the car roof, conducting inspection
and/or maintenance operations on said car roof.

[0018] The safety device for elevator apparatuses pro-
posed by the invention comprises a crosshead, which
can consist of a support structure, which is fixed to and
is in solidarity with an upper area of at least two guides,
which preferably consist of two car guides although they
can also be two counterweight guides or one car guide
and one counterweight guide, close to an upper end of
an elevator shaft.

[0019] Saidcrossheadis configuredto supporta safety
device configured to maintain a safety space between
said upper end of the elevator shaft and a roof of a car
when the device is in an active position.

[0020] The crosshead can be assembled at any height
corresponding to the upper area of the guides, which
allows a positional adjustment in height and the adapta-
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tion of the device to different car and/or elevator appa-
ratus types and configurations, not necessarily having to
be fixed to the end of the guides, thus allowing the ad-
justment of the final height upon assembling said cross-
head with respect to the guides.

[0021] The fact that the crosshead is assembled on at
least two guides allows distributing the stresses among
the guides in the event of impact or collision between the
safety device and the car or car frame, as appropriate. _
[0022] The fact that the device is secured or fixed by
means of the crosshead to the guides makes it unnec-
essary to carry out any type of additional structure or
work in the shaft, either while it is made or afterwards,
once it has been constructed, in which case it will be
necessary to strengthen the shaft walls to receive the
stresses of an impact between the car and the safety
device.

[0023] Likewise, the safety device of the invention is
extremely versatile, being able to be used in different
elevator types, such as hydraulic or electric elevators,
having any suspension ratio, allowing their adaptation to
any existing installation as a compensatory safety meas-
ure kit, as it is regulated in the aforementioned standard
project prEN 81-21:2006, allowing a simple incorporation
for modernizations of existing elevator apparatuses and
in carrying out rehabilitations.

[0024] It is contemplated that the safety device com-
prises at least one rigid element, which can consist of a
post or profile having a hinged end which is in solidarity
with the crosshead.

[0025] Said hinged end is likewise configured to rotate,
pivot or be lowered with respect to the crosshead, spe-
cifically with respect to a transverse shaft preferably lo-
cated at an end of said rigid element.

[0026] The device can carry out the rotation of the
hinged end between an active position and an inactive
position of the device.

[0027] The deviceislocated inthe active position while
the inspection and/or maintenance tasks are conducted,
in which the rigid element is in a substantially vertical
position, i.e., deployed or in a position substantially par-
allel to the guides.

[0028] Ontheotherhand,intheinactive orrest position
of the device, the rigid element is in a substantially hor-
izontal position, i.e., retracted, the safety space between
the upper end of the elevator shaft and the roof of a car
not being maintained in said inactive position.

[0029] In the active position the rigid element is in a
vertical position such that it is configured to interfere and
collide with the car roof, with the car frame or with the
upper part of the hydraulic drive during the upward travel
of the car, specifically with a final segment of said travel.
In the event that the impact of the rigid element occurs
with the car frame, said frame, particularly its area of
impact with the rigid element, is equally considered as
car roof.

[0030] On the other hand, in the inactive position, in
which the rigid element is in a horizontal position, the
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device does notinterfere with the carin its possible travel.
[0031] Thus, by means of said lowering, the entire sur-
face area available in the car roof as work platform is
freed up, without hindering while the inspection and/or
maintenance tasks are conducted.

[0032] Onthe other hand, the possibility is contemplat-
ed that at least one rigid element is in solidarity with the
crosshead by means of aframe, casing or structure which
is configured to be assembled with the possibility of po-
sitional adjustment on said crosshead, said frame like-
wise being configured to support the hinged end of the
rigid element.

[0033] Thus, by means of the frame an adjustment of
the point of impact is achieved, i.e., a second possibility
is achieved of adjusting the position of the device, spe-
cifically of the rigid element with respect to the crosshead
according to a plan projection or in the horizontal plane,
for the purpose of adapting it to the configuration of the
car and/or its frame, being able to consist of any type of
frame, such as for example a portico or rucksack type
frame. The point of impact in the event of collision is thus
selected, preserving the car from structural damage,
since in the event that the device impacts in the center
of the car roof it would cause structural damage as it is
less resistant point of said surface.

[0034] In short, the frame allows an adjustable posi-
tioning of the rigid element along the crosshead with re-
spect to the guides in the horizontal plane, which allows
selecting the area or region of impact in the event of col-
lision with a free end of the rigid element.

[0035] Althoughthe positional adjustment between the
rigid element and the crosshead is preferably carried out
linearly between the guides according to the shaft of the
crosshead, the possibility is contemplated that said ad-
justment is carried out in a plane substantially perpen-
dicular to the guides, and even in a partially inclined
plane.

[0036] Itis likewise contemplated that the device com-
prises means, preferably magnetic means such as a per-
manent magnet, configured to maintain at least one rigid
element in a substantially vertical position when the de-
vice is in an active position, which increases its reliability
and capacity for remaining in its operating position, with-
standing larger forces as a result of said impact.

[0037] Inthe same way, it is contemplated that the de-
vice comprises means, preferably magnetic means such
as an electromagnet, configured to maintain at least one
rigid element in a substantially horizontal position when
the device is in an inactive position.

[0038] The possibility is contemplated that at least one
rigid element is configured to be located in the active
position, starting from the inactive position, only as a re-
sult of a gravitational action when the means configured
to maintain the rigid element in a substantially horizontal
position, mentioned in the previous paragraph, are not
acting. Itis thus contemplates that the only force or action
making the rigid element pass from the inactive or hori-
zontal position to the active or vertical position is gravi-
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tational force, which is especially useful, allowing the ac-
tivation of the device in emergency situations in which
said means do not act, such as for example in a power
supply interruption.

[0039] The device thus does not require a manual low-
ering from the car roof, with the consequent risk that this
entails.

[0040] Onthe otherhand, the possibility is contemplat-
ed that the device comprises withdrawal means config-
ured to place said rigid element in the inactive position,
from the active position. To that end, it is contemplated
that said withdrawal means comprise driving means con-
figured to act on a drum having a wound suspension
means, preferably a flexible rope or any funicular ele-
ment, such as a shutter band, the end of which is pref-
erably attached to a free end of the rigid element.
[0041] Itis likewise contemplated that the device com-
prises means configured to detect the position of at least
one rigid element, said means comprising at least one
electric contact configured to be actuated by means of
at least one drive in solidarity with said rigid element. To
that end, at least one electric contact is operatively con-
nected with an elevator apparatus maneuver control unit.
[0042] Said drive, preferably two, of an electric contact
can consist of a cam which is fixed in an end of the as-
sembly of a transverse shaft of the rigid element, being
offset 90° to one another to ensure the control of the
inactive position and the active position. The drive of the
electric contacts sends a signal communicating the po-
sition of the rigid element to the elevator apparatus
maneuver control unit.

[0043] According to a preferred embodiment of the de-
vice of the invention, atleast one rigid element comprises
shock absorbing means, for the purpose of reducing the
effects of the impact with the roof of the car in the event
of collision. The shock absorbing means can also be lo-
cated at the hinged end or in an intermediate area of the
rigid element, in two areas or in the attachment with the
frame.

[0044] Itis contemplated that the device comprises an-
ti-exit shafts, configured to prevent the rope securing the
rigid element to come out of the groove of the drum in
the event of an accident, for example, in a failure in the
fixings of the rope.

[0045] It is also contemplated that at least one rigid
element has an adjustable length, for example by means
of wedgings or telescopically, which allows modifying the
volume of the safety space, thus being a third possibility
of positional adjustment, in collaboration with the adjust-
ment of the height of the crosshead with respect to the
guides and the positioning of said rigid element with re-
spect to the crosshead by means of the frame.

[0046] Itis also contemplated that the safety device is
configured to be actuated and located in the active posi-
tion when any of the following situations occurs:

a) a power supply cutoff in the elevator apparatus,
which would interrupt a supply of the means config-
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ured to maintain the rigid element in the inactive po-
sition, whereby said rigid element would fall by grav-
ity to the active position,

b) a manual opening of a floor door by a person,
which can be an operator or a maintenance techni-
cian who intends to access the shaft of the elevator,
such that the maneuver control through a safety con-
tact chain detects that a floor door is open, at which
time said maneuver control would interrupt the elec-
trical supply, applying that set forth in the previous
case.

[0047] An automatic activation of the device is thus
achieved, which prevents risks of an accident, since the
maintenance professional does not have to enter the
safety space inside the shaft to activate and/or place the
safety device.

[0048] On the other hand, a second aspect of the in-
vention relates to an elevator apparatus comprising at
least one safety device such as that described above.
[0049] The device is applicable to any elevator config-
uration and type, either electrically driven, i.e., for eleva-
tor apparatuses comprising at least one drive sheave, or
for hydraulically-driven elevator apparatuses, which
comprise at least one hydraulic piston.

Description of the Drawings

[0050] To complement the description which is being
made and with the aim of aiding to better understand the
features of the invention according to a preferred practi-
cal embodiment thereof, a set of drawings is attached as
an integral part of said description, in which the following
has been depicted with an illustrative and non-limiting
character:

Figure 1 shows a perspective view of a preferred
embodiment of the safety device proposed by the
invention in its inactive position, in which the rigid
element is retracted in a substantially horizontal po-
sition during the normal operation of the elevator.
Figure 2 shows a perspective view such as that of
Figure 1, in which the device is in an active position,
in which the rigid element is deployed in a substan-
tially vertical position, for example while conducting
inspection and/or maintenance tasks.

Figure 3 shows a schematic perspective view of a
hydraulic elevator apparatus according to an embod-
iment of the invention comprising the proposed safe-
ty device, which has been depicted in its active po-
sition.

Preferred Embodiment of the Invention

[0051] In view of the indicated figures, it can be ob-
served how in one of the possible embodiments of the
invention the safety device for elevator apparatuses pro-
posed by the invention comprises a crosshead (2), con-
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sisting of a support structure formed by two open-box
UPN profiles, which is fixed to an upper area of two guides
(12) of car (13), close to an upper end of an elevator shaft
(16), as can be seen in Figure 3.

[0052] Said crosshead (2) is configured to support the
safety device, which is turn configured to maintain a safe-
ty space between said upper end of the elevator shaft
(16) and a roof (14) of a car (13) when the device is in
an active position, which is the position depicted in Fig-
ures 2 and 3.

[0053] The crosshead (2) is fixed or attached to the
guides (12) by means of two supports (1) with an L-
shaped configuration, in collaboration with flanges and
attachment means such as cylindrical bolts traversing
the UPN profiles of the crosshead (2) and the head of
the guide (12).

[0054] The safety device comprises a rigid element (4)
having a hinged end (4’) which is in solidarity with the
crosshead (2). Said hinged end (4’) is likewise configured
to rotate with respect to the crosshead (2).

[0055] The device is configured to carry out said rota-
tion of the hinged end (4’) between an active position and
an inactive position of the device.

[0056] When the device is located in the active posi-
tion, the rigid element (4) is in a substantially vertical po-
sition, whereas in the inactive position, the rigid element
(4) is a substantially horizontal position, i.e., as has been
depicted in Figure 1.

[0057] On the other hand, the rigid element (4) is in
solidarity with the crosshead (2) by means of a frame (3)
which is configured to be assembled with the possibility
of positional adjustment on said crosshead (2), said
frame (3) likewise being configured to support the hinged
end (4’) of the rigid element (4).

[0058] The hinge of the hinged end (4’) comprises a
transverse shaft assembly which is formed by a shaft and
two bushings attached to the frame (3), such that the
rotation of the entire rigid element (4) is allowed.

[0059] The frame (3) is formed by parts obtained from
plates, on which all the functional components of the de-
vice are assembled, said frame (3) comprising, according
to a preferred embodiment, a lower frame (3’) consisting
of supports with a C-shaped configuration which are lo-
cated below the crosshead (2), such thatthe rigid element
(4) is linked to said lower frame (3’) by its hinged end (4).
[0060] The device comprises magnetic means consist-
ing of a permanent magnet, not depicted, located in the
lower frame (3’), said means being configured to maintain
the rigid element (4) in a substantially vertical position
when the device is in an active position.

[0061] The device likewise comprises magnetic
means, consisting in an electromagnet (10), configured
to maintain the rigid element (4) in a substantially hori-
zontal position when the device is in an inactive position.
[0062] Therigid element (4)is configured to be located
in the active position, starting from the inactive position,
only as a result of a gravitational action when said elec-
tromagnet (10) is not acting.
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[0063] On the other hand, the device comprises with-
drawal means configured to automatically place the rigid
element (4) in the inactive position, from the active posi-
tion.

[0064] To that end, said withdrawal means comprise
driving means (9) configured to act on a drum (8) having
a wound rope the end of which is attached to a free end
(4") of the rigid element (4).

[0065] The drum (8) is located on a lower face at an
end of the frame (3) and is configured so that the rope
securing the rigid element (4) at a free end (4") opposite
the hinged end (4’) is wound in said drum (8). The drum
(8) comprises two side faces, in one of which there is
housed a cylindrical stud bolt through which the rotational
movement coming from the driving means (9) is trans-
mitted.

[0066] Onthe otherhand, the driving means (9) consist
of a synchronous geared motor which is assembled in
the frame (3), externally in one of the side faces of the
drum (8). Said driving means (9) are configured to gen-
erate a rotational movement to recover the rigid element
(4) from the active position to the inactive position, in
which it is horizontally placed, when its use has ended.
[0067] The driving means (9) have a shaft which is
housed in a shaft bushing which rotates in solidarity with
the latter. On said bushing there is assembled a stud bolt
which, upon interfering with the stud bolt located in the
drum (8), will transmit the rotational movement to it.
[0068] On the other hand, the electromagnet (10) is
assembled in the frame (3), next to the drum (8), on the
side face opposite the driving means (9). The actuation
of the electromagnet determines the position of the drum
(8). In another possible configuration, the electromagnet
(10) can be assembled next to the driving means (9) and
act on them, modifying their position with respect to the
drum (8), which remains fixed in one position.

[0069] The device likewise comprises a shaft bushing
of the electromagnet (10) housing the shaft of the elec-
tromagnet (10) and inserted in the drum (8) or in the driv-
ing means (9), according to the configuration chosen.
[0070] The device comprises a spring configured to
work under compression and push the drum (8) or the
driving means (9), according to the configuration chosen,
when the power supply is interrupted, i.e., when the elec-
tromagnet (10) does not act. Likewise, the force driving
the rigid element (4) from the inactive position to the ac-
tive position is gravitational.

[0071] Thus, in the inactive position the electric power
feeds the electromagnet (10), which is maintained acti-
vated, whereby it pushes the drum (8) or the driving
means (9), according to the configuration chosen, and
makes the spring remain compressed. The stud bolt lo-
cated in the shaft bushing of the driving means (9) retains
the stud boltlocated in the side of the drum (8), and makes
the latter remain static with the rope wound and the rigid
element (4) in the horizontal position.

[0072] In the event of a cutoff of the electric power or
in the event that a maintenance operator makes manual
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use of the safety key, the electromagnet (10) stops acting
and pushing the drum (8) or the driving means (9), ac-
cording to the configuration chosen, whereby the spring
is decompressed and the drum (8) and the driving means
(9) move away from one another, whereby the stud bolts
stop interfering and the drum (8) is freed, at this instant
the rigid element (4) falls by gravity, rotating on the shaft
assembly of the rigid element (4).

[0073] When the rigid element (4) reaches the vertical
position, it is suitably fixed under the actuation of the per-
manent magnet, located in the lower frame (3’). The sup-
portin which said magnetis housed allows an adjustment
ensuring the verticality of the rigid element (4).

[0074] Ontheotherhand, the device comprises means
configured to detect the position of the rigid element (4),
said means comprising two electric contacts (7) assem-
bled in the lower frame (3’) and configured to be actuated
by means of two drives (5) in solidarity with the rigid el-
ement (4). To that end, the electric contacts (7) are op-
eratively connected with an elevator apparatus maneu-
ver control unit.

[0075] Thedrives (5) of the electric contacts (7) consist
of cams which are fixed at one end of the assembly of a
transverse shaft of the rigid element (4), being offset 90°
to one another to ensure the control of the inactive posi-
tion and the active position. The drive of the electric con-
tacts (7) sends a signal communicating the position of
the rigid element (4) to the elevator apparatus maneuver
control unit, all of this in collaboration with a correspond-
ing electrical connection box (11).

[0076] The offset placement of the drives (5) of the
electric contacts (7) located at the ends of the shaft as-
sembly of the rigid element (4) allows controlling the po-
sition of the device. The length of the rigid element (4) is
calculated to ensure a sufficient safety required by the
regulations.

[0077] The rearming or repositioning of the device in
its inactive position, starting from the active position, is
carried out from a maneuver cabinet or control located
on any of the floors, preferably in that corresponding to
the upper level. At this time, the electric power drives the
electromagnet (10) again, the latter acts on the drum (8)
oronthedriving means (9), according to the configuration
chosen, compressing the spring and moving the stud
bolts closer to one another so that they interfere with one
another. The driving means (9) and the drum (8) thus
rotate in a solidary manner again, and after overcoming
the force exerted by the permanent magnet, the rope
starts to be wound in the drum (8), dragging the rigid
element (4) to is horizontal position. When it reaches this
position, it is communicated to the maneuver control by
means of the drive of one of the electric contacts (7),
again activating the electromagnet (10) to maintain the
device in its inactive position.

[0078] Ascanbe observedinFigures 1 and 2, the rigid
element (4) comprises shock absorbing means (6), con-
sisting of cellular polyurethane, located at its free end

(4").
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[0079] The rigid element (4) has a telescopically ad-
justable length, which has not been depicted, which al-
lows modifying the volume of the safety space.

[0080] The safety device is configured to be actuated
and located in the active position when any of the follow-
ing situations occurs:

a) a power supply cutoff in the elevator apparatus,
which would interrupt a supply of the electromagnet
(10), whereby said rigid element (4) would fall by
gravity to the active position,

b) a manual opening of a floor door by a person who
intends to access the shaft of the elevator, such that
the maneuver control through a safety contact chain
detects that a floor door is open, at which time said
maneuver control would interrupt the electrical sup-
ply of the electromagnet (10) and the rigid element
(4) falls automatically.

[0081] On the other hand, a second aspect of the in-
vention relates to an elevator apparatus comprising at
least one safety device such as that described above.
[0082] The device is applicable to any elevator config-
uration and type, either electrically driven, i.e., for eleva-
tor apparatuses comprising at least one drive sheave and
at least one drive unit, or for hydraulically-driven elevator
apparatuses, which comprise at least one hydraulic pis-
ton (15), as has been depicted in Figure 3.

[0083] In view of this description and set of drawings,
a person skilled in the art will be able to understand that
the embodiments of the invention which have been de-
scribed can be combined in many ways within the object
of the invention. The invention has been described ac-
cording to several preferred embodiments thereof, but
for a person skilled in the art it will be evident that multiple
variations can be introduced in said preferred embodi-
ments without exceeding the object of the claimed inven-
tion.

Claims

1. Safety device for elevator apparatuses, character-
ized in that it comprises a crosshead (2) which is in
solidarity with an upper area of at least two guides
(12), close to an upper end of an elevator shaft (16),
said crosshead (2) being configured to support a
safety device configured to maintain a safety space
between said upper end of the elevator shaft (16)
and a roof (14) of a car (13) when the device is in an
active position.

2. Safety device for elevator apparatuses according to
claim 1, characterized in that it comprises at least
one rigid element (4) having a hinged end (4’) which
is in solidarity with and is configured to rotate with
respect to the crosshead (2) between an active po-
sition of the device, in which said at least one rigid
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element (4) is in a substantially vertical position, and
an inactive position of the device, in which said at
least one rigid element (4) is in a substantially hori-
zontal position in which the safety space between
the upper end of the elevator shaft (16) and the roof
(14) of a car (13) is not maintained.

Safety device for elevator apparatuses according to
claim 2, characterized in that said at least one rigid
element (4) is in solidarity with the crosshead (2) by
means of a frame (3) configured to be assembled
with the possibility of positional adjustment on said
crosshead (2) and support the hinged end (4’) of said
at least one rigid element (4).

Safety device for elevator apparatuses according to
any of claims 2 and 3, characterized in that it com-
prises means configured to maintain said at least
one rigid element (4) in a substantially vertical posi-
tion when the device is in an active position.

Safety device for elevator apparatuses according to
any of claims 2 to 4, characterized in that it com-
prises means configured to maintain said at least
one rigid element (4) in a substantially horizontal po-
sition when the device is in an inactive position.

Safety device for elevator apparatuses according to
claim 5,

characterized in that said at least one rigid element
(4) is configured to be located in the active position,
from the inactive position, only as a result of a grav-
itational action when the means configured to main-
tain said at least one rigid element (4) in a substan-
tially horizontal position are not acting.

Safety device for elevator apparatuses according to
any of claims 2 to 6, characterized in that it com-
prises withdrawal means configured to place said at
least one rigid element (4) in the inactive position,
from the active position.

Safety device for elevator apparatuses according to
claim 7, characterized in that the withdrawal means
comprise driving means (9) configured to act on a
drum (8) having a wound suspension means the end
of which is attached to a free end (4") of said at least
one rigid element (4).

Safety device for elevator apparatuses according to
any of claims 2 to 8, characterized in that it com-
prises means configured to detect the position of said
atleast onerigid element (4), said means comprising
at least one electric contact (7) configured to be ac-
tuated by means of at least one drive (5) in solidarity
with said at least one rigid element (4), wherein said
at least one electric contact (7) is operatively con-
nected with an elevator apparatus maneuver control
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unit.

Safety device for elevator apparatuses according to
any of claims 2 to 9, characterized in that at least
one rigid element (4) comprises shock absorbing
means (6).

Safety device for elevator apparatuses according to
any of claims 2 to 10, characterized in that at least
one rigid element (4) has an adjustable length.

Safety device for elevator apparatuses according to
any of the previous claims, characterized in that it
is configured to be actuated and located in the active
position when any of the following situations occurs:

a) a power supply cutoff in the elevator appara-
tus,
b) a manual opening of a floor door by a person.

Elevator apparatus comprising at least one safety
device according to any of the previous claims.

10

15

20

25

30

35

40

45

50

55

14



FIG. 1



EP 2 075 211 A1

10

FIG. 2
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