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(57) ABSTRACT

A device for displaying images for stands or stairways in a
public venue includes a controller and a set of electronic
screens connected to one another. Mounting devices secure
the electronic screens to the risers of an existing stairway or
stand. The controller controls displaying an advertising
motif distributed between all the electronic screens.
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DEVICE FOR DISPLAYING IMAGES FOR
STANDS OR STAIRWAYS

[0001] The present invention relates to a novel indicator
device for displaying images which allows the use of stands
or stairways in public venues, and more particularly in sports
venues, for example football stadiums, multi-use sports halls
or any other building, preferably in those cases where the
stairways or stands are within the frame of a television
camera which is broadcasting the event taking place there.
[0002] The present invention allows the display of the
image or commercial logo to be optimised and allows the
focussing of the television camera to be taken into account,
achieving optimum display of the logo or image on said
stands or stairways. The device according to the present
invention is configured as an add-on which can be posi-
tioned on existing stands or stairways, without moditying
said stands or stairways.

[0003] In the present invention, the terms ‘image’ and
‘logo’ should be taken as also meaning the graphic repre-
sentation of a text, in combination or not with other graphic
elements.

[0004] In the sports stadium advertising sector, various
image deformation techniques, also known as anamorphic
techniques, are widely known. Anamorphic techniques
deform the image or logo that is to be shown, allowing an
image to be seen from a viewpoint (referred to in this
application as a ‘vanishing point”) with the desired charac-
teristics. Said characteristics may be, for example, to
observe the logo or image without deformation due to
perspective, or to view said image or logo in a vertical
configuration, despite the advertising device being placed
horizontally, resting on the ground. Said devices are usually
positioned on the ground on the sports pitch, outside the
lines that delimit the field of play, or else inside the field of
play and comprise a single laminar element which is placed
on the ground (adhesive vinyl, painted layer, flat screen,
etc.).

[0005] The object of the present invention is to disclose a
technique which allows the use of stairways and stands with
optimal visual results for the observer.

[0006] In particular, the present invention has a wide range
of possible embodiments and may or may not be combined
with anamorphic image deformation techniques, according
to the needs of the particular application.

[0007] More particularly, the present invention discloses a
device for displaying images, preferably advertising images,
for stands or stairways in a public venue, which comprises
a controller, a set of electronic screens arranged close to one
another and means for securing said electronic screens to the
risers of a stairway or stand, the controller having means for
displaying an advertising motif distributed between all of
said electronic screens.

[0008] The present invention uses the risers of the stand or
stairway to arrange electronic screens thereon. The elec-
tronic screens are connected to one another so as to be able
to act as a single screen, and the controller can therefore
show a single advertising motif distributed between all the
electronic screens. The controller may have means of
anamorphically deforming the advertising motif.

[0009] The present invention has the advantage of leaving
the treads of the stairway or stand free of screens. The device
therefore cannot obstruct the area walked on by the public in
the public venue.
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[0010] The installation of this type of device on the stands
and/or stairways of sporting stadiums has additional prob-
lems because the steps cannot be modified. Normally, said
stands are made of concrete. It is therefore not possible to
use the space beneath the stair tread. Consequently, placing
an element on the riser reduces the available space on the
tread and produces a change in the positioning of the
apparent surface of the riser, which might render the posi-
tioning of the device unfeasible for architectural reasons.

[0011] It is also an object of the present invention to
provide a solution to this problem, allowing the existing
physical space to be used in the best possible way while
meeting design, construction and safety rules and regula-
tions.

[0012] Accordingly, the present invention discloses a
device of the type mentioned above, in which the signal
processing and data elements and the power supply elements
of at least one of said electronic screens arranged on the
risers are placed in a box separate from the screen, which
box is intended to be installed separately from the screen,
preferably away from the stairway on which the screen is
placed. More preferably, the device will comprise respec-
tively a separate box for each screen. In addition, preferably,
each separate box will be situated beneath seats attached to
the stand or stairway. In exceptional cases, for example,
where the stand and/or stairway is movable and the rear
portion thereof is accessible, at least one separate box or
boxes may be situated hidden behind the stairway or stand.

[0013] The present invention allows the thickness (or
depth) of the screens secured to the riser to be reduced,
minimising the drawbacks described above. Finally, the
present invention allows the dimensions of the electronic
element where the image (whether graphic, photographic or
video) is generated to be adjusted, so as to produce a
coupling customised to the dimensions of the riser and in
turn to achieve a background which keeps the construction
proportions within the limits prescribed by the design regu-
lations. This effect is achieved by being able to separate the
signal (photographic, video or graphic) data processing
element and the power supply elements of said system, by
incorporating said elements in a ‘separate box’ containing
said elements.

[0014] Said separate box may be designed so as to contain
the processing elements (data and power supply), guarantee
an IP and IK level of protection, which in turn guarantees
direct protection of the elements and indirect protection of
people. The protection ratings of the screen and of the
separate box may vary, preferably between IP54 and 1P68
and between IK03 and IK10. An additional advantage asso-
ciated with the invention is to allow the mechanical and
weather resistance requirements for the separate box to be
relaxed compared with the requirements for the screen.
Thus, for example, the separate box may preferably have
protection ratings of IP 65 and IK 07 or above, whereas the
screen may have protection ratings of IP 68 and IK 10 which
are the maximum currently envisaged under the regulations.
The screen may have extra protection against the weather
compared to that of the shell or external surface thereof. In
particular, it may have a resin or silicone barrier. Said resin
or silicone barrier may preferably have a protection rating of
IP 65 or above.
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[0015] The electronic screens will preferably be serially
connected to each other, more preferably by at least a data
cable and a power cable. Both cables may be incorporated
in a single multicable.

[0016] Preferably, the controller will be positioned sepa-
rate from the screens, preferably away from the stairway or
stand on which the screens are positioned.

[0017] According to another aspect of the present inven-
tion, specific morphologies of the device are disclosed
which are resistant and do not cause inconvenience to the
spectators at a sports venue.

[0018] Preferably, each screen comprises a transparent
element connected to the stand or stairway and a light-
emitting electronic element which is positioned between the
stand or stairway and the transparent element, the unit being
sealed. Preferably, the unit is designed with anti-vandal
characteristics. Accordingly, the screens preferably do not
have any cover that can be actuated to access the interior
thereof.

[0019] In an optional production, any free spaces that
remain between the transparent element and the stand or
stairway are filled with resin or silicone.

[0020] Preferably, the screen will be screwed, bonded or
anchored to the step by any securing method. According to
an aspect of the present invention, the upper portion of the
screen is arranged as an extension of the tread of the stair.
Accordingly, preferably, the upper portion of the screen is
installed flush with the adjacent tread, forming an extension
thereof.

[0021] Preferably, the upper surface of the upper portion
of the screen will be non-slip. Preferably, the slip resistance
(Rd) of said surface will be greater than 4T both dry and wet,
in other words Category 3, according to Spanish regulation
UNE-ENU 12600:2003 the slip resistance Rd will be mea-
sured by the pendulum test based on Spanish regulation
UNE-ENU 16233:2003.

[0022] Also preferably, the transparent element comprises
a UV-ray protection filter for the emitting element, which
will extend the life of the internal elements, and/or a
light-diffusing finish, which improves the perception by the
user of the advertising motif emitted.

[0023] The emitting element or screen may preferably be
an LCD screen of LEDs. Said screen may also be of another
type, such as a graphene screen, for example.

[0024] According to the present invention, it is advanta-
geous for the screen to be as thin as possible. Preferably, the
screen has a thickness of less than 100 mm. More preferably,
said screen has a thickness of less than 50 mm. It will be
possible, by means of the present invention, to reduce the
thickness to approximately 10 mm.

[0025] In an especially preferred manner, the transparent
element is embossed with an advertising motif. This allows
an additional fixed advertising element to be included which
will not be distinguished by the camera or by distant
spectators, but will be distinguished by spectators in the
sports venue located in the vicinity of the screen.

[0026] The use of electronic devices in the arrangement of
the present invention provides the advantage of being able to
use the device for functions other than that of displaying
advertising to be seen from a camera. For example, the
controller preferably comprises instructions for displaying
information on each screen on the status of nearby seats
and/or entry/exit instructions to/from said seats. The device
according to the present invention may be used to indicate
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evacuation routes in emergencies. That is to say, the device
may indicate the exit routes in the event of an evacuation. At
present, the applicant does not know of the existence of
devices that are able to do this. The device according to the
present invention may even form an integral part of evacu-
ation information in sports stadiums. In such places, the lack
of a roof and walls makes the placing of boards indicating
evacuation flows extremely difficult. The device may be
provided with a communication post (for example, an RJ45-
type connector) which would interrupt the emission of
advertising content and change to evacuation information
mode if there is an emergency.

[0027] Preferably, the system may have a UPS (uninter-
ruptible power source), which allows said system to con-
tinue functioning in the event of a power cut.

[0028] The device may have stored instructions and/or
images for emitting evacuation signals. Each separate box
may comprise a memory storing the corresponding images.
Said memory may be an operating memory of the elements
that already exist in the separate box. This means that the
device can emit evacuation signals if communications with
the device are cut. If there is an uninterruptible power
source, this allows the signals to be emitted even if the
power supply is lost in the sports stadium where the device
is situated.

[0029] According to an aspect, the present invention is
based on the use of vertical flights of steps (clearly visible
to a distant observer) to achieve an acceptable effect.

[0030] The separate box may comprise a card controlled
by wireless communication or by cable. Preferably, said
cards may allow all the available image parameters to be
controlled individually, if required.

[0031] In a preferred embodiment, the device comprises a
separate box for each screen. This embodiment provides
redundant control, so that if a separate box fails, another
separate box assumes control of the screen corresponding to
the separate box that has failed.

[0032] Preferably, and for safety reasons, the separate
boxes or control boxes will have redundant systems for
video control and/or for energy control, to avoid failure.
Thus, preferably, each separate box may comprise two
power sources and/or two image reception cards. Also
preferably, the connection between the separate boxes and
the screens is end-to-end. Still more preferably, the separate
boxes will be connected to one another. Even more prefer-
ably, each separate box will be connected directly to a single
screen. Electric power transformers, which lower the supply
voltage to the working voltage of the electronic elements of
the screen and/or elements of the separate box, may also be
considered to be power sources. In a particularly preferred
embodiment, each separate box comprises two power
sources and an image reception card, each card having the
ability to control a set of some or all of the screens of the
device, and configured to be able to do so if one of the cards
fails.

[0033] The present invention is particularly applicable to
sports venues and stadiums although it is not necessarily
limited to said application.

[0034] For the preferred use of the present invention, the
light-emitting power of the screen may be between 200 and
7000 cd/m>. More preferably, it will be between 3000 and
7000 cd/m*. Still more preferably, it will be between 4000
and 6000 cd/m?. In any event, the device will have means for
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dynamically adjusting its intensity to the ambient condi-
tions, in order to give an optimal result, especially for sports
transmissions.

[0035] The present invention also discloses stand or stair-
way units which have a device according to the present
invention installed on the steps thereof.

[0036] For a better understanding, the accompanying
drawings show an embodiment of the present invention as
an explanatory but non-limiting example.

[0037] FIG.1 is a diagrammatic perspective view of a first
embodiment of the present invention.

[0038] FIG. 2 is a side view partly in cross section of a
detail showing elements which make up the screen in the
example of the first embodiment.

[0039] FIG. 3 is a perspective view of an example of
deformation of the logo or image that is to be represented
starting with any of the divisions of FIG. 1 or FIG. 2.
[0040] FIG. 4 is a perspective view of a second embodi-
ment of a device according to the present invention, installed
on the stand of a sports stadium.

[0041] FIG. 5 is a diagrammatic plan view of a portion of
a device according to the present invention similar to that of
the previous figure, in which the two separate elements
making up said device can be seen.

[0042] FIG. 6 is a diagrammatic plan view from above of
the two separate elements.

[0043] FIG. 7 is a view in side elevation of an example of
a separate box.
[0044] FIG. 8 shows diagrammatically a set of portions

relating to another example of a device according to the
present invention.

[0045] FIG. 9 shows diagrammatically an example of
connections of a device according to the present invention.
[0046] FIGS. 1 to 3 show a device -1100- according to the
present invention positioned on a stand or stairway. The
device comprises a series of electronic screens -1110- con-
nected serially by multicables -1120- which comprise a
power cable and a data cable. Other arrangements (arrange-
ment in parallel, battery-powered screens, wireless data
communication) are also possible.

[0047] Serial cabling saves cables and space.

[0048] The electronic screens are placed on the risers
-2010- of the stairway, leaving the treads -2020- free. In the
example shown, the electronic screens -1100- are positioned
beneath an existing projecting ledge -2030- on the tread
-2020- of each step.

[0049] Each electronic screen -1110- is made up of a
transparent element -1140-, for example a methacrylate
board, which is secured at a specific distance from the riser
-2010-, for example using threaded studs -1150- drilled into
the stairway. The space between the transparent element
-1140- and the riser -2010- is occupied by an emitting
element -1130-, for example an LED screen. The space that
is left free may be occupied by a filler element, for example
resin or silicone.

[0050] The electronic screen unit -1110- is sealed to pro-
tect the electronic elements from water.

[0051] In the embodiment shown in FIGS. 1 to 3, each
emitting element -1130- has its own electronics, independent
of the rest of the emitting elements.

[0052] The transparent element -1140- may have UV
protection and/or a light-diffusing finish. This is advanta-
geous not only because it protects the life of the emitting
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element -1130-, but because it diffuses the specific light-
emitting points (LEDs) improving perception of the logo
emitted.

[0053] Although not shown in the figures, the transparent
element may be embossed with an advertising motif. This
motif can only be detected by audience members who are
close to the screen, and not by those farther away, who can
only see the advertising motif emitted by the electronic
screens -1110-.

[0054] In the figures, the controller, for example a control
computer which may for example be positioned remotely
from the rest of the device, connected by cables or wire-
lessly, has not been shown. The controller can synchronise
the various devices -1100- with one another, synchronise the
motif emitted with the television broadcast, be updated via
the internet, etc.

[0055] In FIG. 3 the device -1100- of FIGS. 1 and 2 has
been shown applied to the stairways of a stand -1000- in a
sports venue. The set of screens -1110- are emitting an
advertising motif -900- (in this case a letter K), which may
if required be anamorphically deformed to be seen from a
particular viewpoint, such as a master transmission camera,
for example, or other type of camera. It can be seen in the
figure that the screens -1110- may also be used to show
information relating to the stands and to the entry and exit
flows, such as a row number, as well as safety information,
for example arrows indicating the route to follow if the
venue has to be evacuated.

[0056] FIGS. 4 to 9 show another embodiment of a device
according to the present invention positioned on a stand or
stairway -1001-. The device comprises a series of electronic
screens -201- (in this case, an LED screen) which in this case
are not connected to one another directly. Each screen has
lugs 206 with openings for receiving studs for securing to a
stairway.

[0057] The electronic screens are placed on the risers of
the stairway, leaving the treads free (although it is possible
to occupy said treads). In the case shown, the electronic
screens -201- are positioned so that said screens are flush
with the stair tread. A non-slip strip may be placed on said
upper portion flush with the stair tread.

[0058] In another embodiment (not shown) the electronic
screen may be positioned beneath a projecting ledge on the
tread of each step.

[0059] None of the electronic screens in the example
shown has signal processing and data elements and power
supply network elements, which are located in separate
boxes -202-, independent of the screens and which, in this
case, are positioned beneath the adjacent seats -1002-. The
screens in the example comprise boxes which comprise
LED:s.

[0060] Inthe example shown, the screens and the separate
boxes (also known as control boxes) are connected by a pair
of cables -204-, -205-. In general, both the power supply and
the signals corresponding to the commands to the light-
emitting elements of the screens (for example, each indi-
vidual LED) must be transmitted from the separate boxes to
the screens. This may take place by means of separate
cables, or by a single cable. In FIG. 8, a possible connection
between separate boxes has also been shown diagrammati-
cally without specifying the number of cables. The set of
separate boxes may be connected in turn to a single central
controller (not shown). The connections, in particular the
control connections, may also be wireless.
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[0061] The present invention discloses a solution in which
the light-emitting elements (screen) are separated from the
image processing and power elements (separate box) which
allows better adaptation to the physical space that already
exists in the stairway, making it easier to comply with
design, construction and safety rules and regulations. It also
facilitates adaptation to the physical space that already exists
in the stand, stairway and possibly the seats. This is achieved
with the minimum possible modification of the dimensions
(width, height, depth) of the space in which the solution is
to be implemented.

[0062] The existence of the separate box helps guarantee
electronic stability in the image quality, even when the
processing elements are remote from the signal (video,
photographic or graphic) reproduction elements. Accord-
ingly, the power signal and data are sent preferably through
a single type of cable incorporating both signals.

[0063] The elements controlled from the separate box may
comprise the following, for example:

[0064] Brightness

[0065] Contrast

[0066] Image refresh rate

[0067] Grey scale

[0068] Clock rate
[0069] The electronic screen unit is sealed to protect the

electronic elements from water and should preferably
mechanically support the use thereof as a stairway. The
physical requirements and sealing requirements of the sepa-
rate box may be lower.

[0070] As the video processing and power supply unit and
the unit where the image is reproduced work separately, it is
possible to develop and apply IP and IK protection ratings
for both elements which guarantees direct protection of the
elements in question and indirect protection of persons or of
the public against possible direct or indirect contact with the
systems.

[0071] Thus, for example, the electronic box or separate
box may have an IP65 protection rating (dust-tightness and
protection against jets of water) and an IK07 protection
rating (supporting the impact of a 0.5 kg object from 200
mm), whereas the display system or screen may have an
1P68 protection rating (dust-tightness and proof against
prolonged immersion) and an IK10 protection rating (ca-
pable of supporting the impact of a 5 kg object from 200
mm).

[0072] FIG. 9 shows a connection diagram between the
central control element -300- (not shown in FIGS. 1 to 5)
and the separate boxes -202-, -202'- or power boxes. In this
case, the power supply and control signal use different
cables. It can also be seen that the different separate boxes
are serially connected. Parallel connection would also be
possible. The connection of the separate boxes to the screens
has not been shown in FIG. 9. Each of the screens shows a
portion of the image -301- that is to be displayed. The
division of the image may be carried out using known
techniques. The conversion of the image portion that is to be
displayed into specific commands to the light-emitting ele-
ments of each screen may be carried out in each correspond-
ing separate box.

[0073] The invention allows images and animations to be
reproduced, distributed over all the screens. Preferably, the
control may cancel the reproduction of screen portions
where the display corresponds to the visual space occupied
by the treads of the stairway from a particular position.
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[0074] Each separate box, or control box, may have inside
two power sources (PSU) and two image reception cards
arranged redundantly in order to hot swap if necessary. In
addition, the connection between the electronics and the step
may be end-to-end. The aim is that if a step ceases to
function, the rest of the components continue to do so. The
control boxes (separate boxes) are connected to one another
and each one connected directly to the screen corresponding
to a step.

[0075] As already explained, not all the screens that show
elements forming the image to be represented need neces-
sarily be arranged on risers. Said elements may also be
positioned on treads, or on barriers for example situated in
the middle of an ascending stairway, interfering with the
surface required for the image. By placing a screen on said
barrier or surface, said barrier is incorporated with the image
-301- that is to be represented.

[0076] Despite all the steps having been shown in the
example with the same height, the invention may be applied
to steps of different heights. Accordingly, preferably the
dimensions and number of pixels emitted from each screen
may vary. In a particular case, it is even possible to use
screens that are higher than the corresponding step. In this
case, it is possible for example to bury a portion of the screen
in the adjacent tread and using the control to eliminate the
pixels that are buried or hidden, so that said pixels do not
emit light. However, it is preferable for the height of each
screen element to be equal to or less than that of the
corresponding riser.

[0077] The invention is compatible with virtual advertis-
ing techniques, which allow the post-production insertion of
advertising. Accordingly, the screens may incorporate the
necessary technology to facilitate virtualisation using cur-
rent advertising systems (such as incorporating infrared
LEDs, for example) to mark the area where the virtual
advertising should be incorporated when broadcast goes out.
[0078] The different characteristics of the embodiments
shown may be combined with one another.

[0079] Although the invention has been presented and
described with reference to embodiments thereof, it will be
understood that said embodiments do not limit the invention
and many structural or other details which may become clear
to persons skilled in the art after interpreting the subject
matter which is disclosed in the present description, claims
and drawings, may vary. Thus, all variants and equivalents
will be included within the scope of the present invention if
said variants and equivalents can be considered to fall within
the widest compass of the following claims.

1. A device for displaying images for stands or stairways
in a public venue comprising a controller, a set of electronic
screens connected to one another and means for securing
said electronic screens to the risers of an existing stairway or
stand, the controller having means for displaying an adver-
tising motif distributed between all of said electronic
screens.

2. The device according to claim 1, wherein the signal
processing and data elements and power supply elements of
at least one of said electronic screens to be arranged on the
risers are placed in a box separate from a screen to be
installed separately.

3. The device according to claim 2, which comprises a
separate box for each screen.

4. The device according to claim 1, wherein the screens
are positioned secured to the risers of the stand or stairway.
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5. The device according to claim 4, wherein the device
leaves the treads of the stand or stairway free.

6. The device according to claim 1, wherein the controller
is positioned separate from the screen.

7. The device according to claim 1, wherein each screen
comprises a transparent element connected to the stand or
stairway and a light-emitting electronic element which is
positioned between the stand or stairway and the transparent
element, the unit being sealed.

8. The device according to claim 7, wherein the transpar-
ent element is screwed to the stairway or stand.

9. The device according to claim 1, wherein the controller
comprises instructions for displaying information on each
screen on status of nearby seats and/or entry/exit instructions
to/from said seats or other safety information.

10. The device according to claim 9, comprising a com-
munications post for receiving an alarm signal which causes
the device to change to showing evacuation signals on the
screens.
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11. The device according to claim 3, wherein said separate
box is positioned beneath seats attached to the stand or
stairway, or hidden behind the stairway.

12. The device according to claim 1, wherein a thickness
of the screens is less than 50 mm.

13. The device according to claim 1, wherein an upper
portion of the screen is flush with an adjacent tread, forming
an extension of the adjacent tread.

14. The device according to claim 13, wherein an upper
surface of the upper portion of the screen has a non-slip
finish.

15. The device according to claim 2 each separate box has
two power sources or voltage transformers arranged redun-
dantly.
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