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(54) Movable step

(57) Movable step comprising a rocking structure
formed by a base (2) and a front (2’), the rocking of the
movable step assembly being performed by means of at
least one electromechanical linear actuator (8) for posi-
tioning the movable step from a position in which the
movable step base is horizontally arranged, to a ramp
tilted position, and vice versa.

In a preferred embodiment of the invention, the mov-
able step comprises at least two "L"-shaped profiles, a
bottom with at least one cross-beam and at least one
roller guide located at the lower end of the front so that
the at least one roller guide slides along at least one
cross-beam when the moveable step moves from its hor-
izontal position to its tilted position, and vice versa.
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Description
OBJECT OF THE INVENTION

[0001] The present invention, as this specification
states in its title, relates to a movable step, which has
been conceived and made in order to be capable to form
a ramp or slope for allowing the entry of those people
who ride a wheelchair.

[0002] The object of the invention consists of being
able to eliminate at certain moments the architectural bar-
rier imposed by the steps for those people with reduced
mobility who often use a wheelchair for moving.

BACKGROUND OF THE INVENTION

[0003] As itis known, there are people with reduced
mobility and/or certain physical handicap who require a
wheelchair for moving, these allowing said people being
able to move from one place to another.

[0004] However, although this intends to partly solve
certain architectural barriers that undoubtedly exists both
on the street and at the entrances to buildings, etc., how-
ever on many occasions the architectural barrier can not
be overcome because there are still many shortcomings
to be resolved, as is the case of many steps that have
not been complemented with alternative means for al-
lowing the entry of people who ride a wheelchair.

DESCRIPTION OF THE INVENTION

[0005] The step object of the invention has been con-
ceived with the aim of solving the problem previously set
froth.

[0006] In this regard, the movable step in question has
the distinction of being movable, being capable of pivot-
ing and hinging on two pins, one anterior with no dis-
placement and other posterior for allowing such step to
take, from its usually used horizontal position, a tilted
position, and forms a ramp to enable a wheelchair cov-
ering the height difference established between two con-
secutive steps or, either between a lower floor level and
an upper floor level, height difference of which is precisely
established by one step.

[0007] Inthisregard, the movable step of the invention
is made up from a suitable structure that may be made
of metal, and which will be suitably coated, for example,
with ceramic, wood, marble or the like, thus forming the
corresponding stepped surface and the movable step
front.

[0008] That structure is hinged on two hinge pins with
bearings; one posterior that will remain with no displace-
ment and other anterior that will be able to upwardly/
downwardly move, in order to locate the assembly of said
movable step structure in a horizontal position or tilted
position by forming a ramp. In a preferred embodiment,
the hinges will be made by using threaded rods.

[0009] The actuation for performing pivoting or hinging
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movements may be performed by using an electrome-
chanical linear actuator, such as a hydraulic or pneumatic
cylinder, which can be remotely actuated.

[0010] Said linear actuator is concealed under the
movable step itself, a single actuator being enough for
small length steps, while for the longest movable steps,
two, three or more driving actuators, mounted parallel to
each other with suitable spacing between them will be
necessary to ensure an even and safety movement of
the corresponding movable step.

[0011] In an embodiment, the linear actuator or actu-
ators are located into a greater gap made for this purpose
in the floor, i.e. below the floor plane, while in other oc-
casions the linear actuator or actuators will be above the
upper floor level, beneath the step itself, in which case a
smaller hole is made in said floor for allowing the movable
step to rock.

[0012] In a preferred embodiment of the invention, the
movable step has the base, the front and at least two "L"-
shaped profiles. The "L"-shaped profiles are placed so
that one of their ends is joined to the rear part of the base
and the other end is facing the lower part of the front.
Thanks to these atleast two "L"-shaped profiles, the mov-
able step structure is side opened. The bottom of the
movable step is defined by a frame with cross-beams.
Other characteristic of this embodiment is that there are
some roller guides located at the lower part of the front,
which serve to move the front, and thus the movable step
can be moved to its tilted position. The roller guides slide
along the cross-beams of the movable step bottom that
act as guides for said roller guides. The base and front
can have holes for mechanically fixing the coating.
[0013] This preferred embodiment has the advantage
of reducing the weight of the movable step. Moreover,
because the movable step is side opened, the mounting
of the actuating elements used for moving the movable
step from its horizontal position to its tilted position, and
vice versa is facilitated. Another added advantage is that
it facilitates screwing the coating to the base and front.
The most important advantage provided by this embod-
iment is to improve the movements and strength of the
movable step.

[0014] In an even further preferred embodiment, the
actuating element is connected to at least one additional
doubly hinged flat bar. This at least one additional flat
bar pulls the base down when lowering the step.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In order to complement the description that is
now made and with the object of helping to a better un-
derstanding of the characteristics of the invention, a set
of drawings on which basis the innovations and advan-
tages of the movable step object of the invention will be
more easily understood, is attached to the present spec-
ification.

Figure 1. - Shows a schematic side view of an em-



3 EP 2 319 794 A1 4

bodiment of the movable step of the invention where-
in the actuator or actuators are located into a greater
gap in the floor, in horizontal position.

Figure 2. - Shows a schematic side view of another
embodiment wherein the actuator is located above
a smaller gap provided in the floor for allowing the
movable step to rock.

Figure 3. - Shows a schematic side view of the same
movable step as the previous figure, occupying a
certain position to form aramp and allowing the entry
or displacement by rolling of a wheelchair between
levels separated by the movable step.

Figure 4. - Shows a plan view of a larger step with
three linear driving actuators.

Figure 5. - Shows a perspective view of a preferred
embodiment of the invention in which the movable
step is in its horizontal position, and the base and
front are shown without the coating.

Figure 6. - Shows a perspective view of the preferred
embodiment shown in figure 5 but with a coating on
the base and on the front.

Figure 7. - Shows a schematic side view of the mov-
able step of the embodiment shown in figure 5.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0016] As can be seen from the referred figures, the
movable step 1 of the invention is made up from a struc-
ture made, for example, of metal formed by a base 2 and
a front 2, which will be complemented with a coating 3
that may be ceramic, wood, marble or the like, both at
the top for forming the stepping surface, and at the front
corresponding with the height of the movable step 1 itself.
[0017] Under such movable step 1 there is an inner
space 4 for locating an electromechanical linear actuator
8 (first embodiment), a greater gap 5 further existing un-
der such movable step 1 made in the floor for locating
the electromechanical linear actuator 8 in a second em-
bodiment that will be discussed later.

[0018] In the first embodiment shown in figures 2 and
3 a smaller gap 5’ also made in the floor for allowing the
movement of the base 2 and front 2’ of the movable step
1 assembly from the horizontal position of that base 2 to
aramp tilted position thereof has been provided, wherein
the front 2’ is also located in a tilted position below such
base 2, the movable step 1 assembly forming a ramp as
shown in figure 3.

[0019] In any case, the base 2 of the movable step 1
comprises two hinge pins with bearings; one posterior 6
and other anterior 7, so that by using the electromechan-
ical linear actuator 8, such as it can be a hydraulic or
pneumatic cylinder, as depicted in figures, opportune
movements that make the movable step 1 may move,
from the horizontal position of its base 2 represented in
figures 1 and 2, to the ramp tilted position shown in figure
3 are performed, wherein the front 2’ of the movable step
1 also moves from the vertical position to the tilted posi-
tion below the base 2. As can also be seen, the stem 9
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of the cylinder corresponding to the electromechanical
linear actuator 8 is connected to the lower part of the front
2’ of the step 1 through a short front hinge pin 10.
[0020] Therefore, and as can seen in the figures, from
the horizontal position of the base 2 of the movable step
1 shown infigures 1 and 2, if the electromechanical linear
actuator 8 is actuated, the retraction of its stem 9 will
result in the traction of the front 2’ lower part of the step
1 structure and thus lowering and rocking thereof, until
reaching atilted position of such step 1 structure, by rock-
ing on the posterior hinge pin 6. This tilted position of the
step 1 establishes the formation of a ramp for allowing
the entry or displacement by rolling of a wheelchair, which
enables the unimpeded mobility for those physically
handicapped people who use wheelchairs for moving.
[0021] Finally it should be mentioned that for the case
of longest movable steps 1, as shown in figure 4, several
electromechanical linear actuators 8 mounted parallel to
each other will be placed in order to obtain a correct step
retraction.

[0022] In a preferred embodiment shown in figure 5,
the movable step 1 has a base 2, a front 2’ and at least
two "L"-shaped profiles 11. The "L"-shaped profiles are
placed so that one of their ends is joined to the rear part
of the base 2 and the other end is facing the lower part
of the front 2’. Thanks to these at least two "L"-shaped
profiles, the movable step structure is side opened. The
bottom of the movable step is defined by a frame 16 with
atleast one cross-beam 17. Another characteristic of this
embodiment is that there are some roller guides 12 lo-
cated at the lower part of the front 2’, which serves to
move the front 2’ and thus the movable step 1 can be
moved to its tilted position. The at least one roller guide
12 slides along the at least one cross-beam 17 of the
movable step 1 bottom, the at least one cross-beam 17
acting as guide for the at least one roller guide 12.
[0023] The base 2 and front 2’ are frames and have
holes 15 to mechanically fix the coating 3. In figure 6 the
movable step is shown with a coating 3 on the base 2
and a coating 3 on the front 2'.

[0024] In an embodiment of the invention, a coating 3
is used, which is fixed through mechanical means to the
base 2, and onto this coating 3 a second coating 18 is
placed. Both coatings are fixing together by an adhesive
layer 14. This is shown in figure 7.

[0025] In one embodiment of the invention shown in
figure 7, the electromechanical linear actuator 8 is a cyl-
inder having a stem 9. This stem 9 has its end hingely
joined to at least one flat bar 13 having its other end
hingely joined to the base 2 and to the front 2'.

Claims

1. MOVABLE STEP intended for being applied in those
steps that constitutes architectural barriers for peo-
ple with reduced mobility and who usually ride wheel-
chairs, characterized in that it comprises a rocking
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structure formed by a base (2) and a front (2°), so
that the base is rotatably coupled by its rear edge to
a posterior hinge pin (6) with no displacement, while
the front edge of that same base (2) is rotatably cou-
pled to the front (2’) of the movable step (1) through
an anterior hinge pin (7), the rocking of the movable
step (1) assembly being performed by means of at
least one electromechanical linear actuator (8) for
positioning the movable step from a position in which
the base (2) of the movable step (1) is horizontally
arranged, to a ramp tilted position and vice versa,
the electromechanical linear actuator (8) being lo-
cated under the structure of the movable step (1).

MOVABLE STEP, according to claim 1, character-
ized in that the electromechanical linear actuator
(8) comprises a hydraulic or pneumatic cylinder,
stem (9) of which is connected to the lower part of
the front (2’) of the movable step (1) through a short
front hinge pin (10).

MOVABLE STEP, according to the preceding
claims, characterized in that it has been provided
an inner space (4) under the movable step (1) and
a greater gap (5) in the floor for locating the electro-
mechanical linear actuator (8) and allowing the base
(2) and front (2’) of the movable step (1) structure to
rock.

MOVABLE STEP, accordingto claims 1and 2, char-
acterized in that it has been provided an inner
space (4) under the movable step (1) and a smaller
gap (5) in the floor for enabling the rocking of the
step (1) itself, the electromechanical linear actuator
(8) being leveled with the very floor above thereof.

MOVABLE STEP, according to claim 1, character-
ized in that it comprises at least two "L"-shaped pro-
files (11), a bottom (16) with at least one cross-beam
(17) and at least one roller guide (12) located at the
lower end of the front (2').

MOVABLE STEP, according to claim 5, character-
ized in that, by being the electromechanical linear
actuator (8) a hydraulic or pneumatic cylinder, it com-
prises at least a flat bar (13) that is hingely joined
through one of its end to a stem (9) of the electro-
mechanical linear actuator (8), and hingely joined to
the base (2) and front (2’) through its other end.

MOVABLE STEP, according to any one of the pre-
ceding claims, characterized in that the base (2)
and front (2’) of the movable step (1) are provided
with a coating (3) that may be ceramic, marble, wood
or the like.

MOVABLE STEP, according to claim 7, character-
ized in that, the coating (3) is mechanically fixed to
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10.

the base (2) and front (2’) through holes (15) made
in the base (2) and front (2’).

MOVABLE STEP, according to any one of claims 7
and 8, characterized in that a second coating (8)
is fixed to the coating (3) by applying an adhesive
layer (14).

MOVABLE STEP, according to the preceding
claims, characterized in that the longest movable
steps (1), comprises several electromechanical lin-
ear actuators (8) for allowing the correct step retrac-
tion.
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