Electronic gaming and/or entertainment device

The present invention relates to a gaming and/or entertainment device, in particular
in the form of a coin-operated and/or token-operated gaming machine and/or gam-
bling device, having a plurality of separate display units for displaying information,
in particular contents of games and/or game information, wherein at least one of the
display units is provided with a touch panel for inputting control instructions by
fouch.

Such gaming devices can form, for example, reel-spinning slot machines which are
of electronic design and in which a plurality of rotating reels are represenied in a
rotating manner on a display unit with various gaming symbols and winnings are
output if the reels with the same gaming symbols come to a stop along a winning
line. In addition fo the display unit, which represents the actual game, for example,
in the form of the specified reels, at least one further display unit is often also pro-
vided which displays additional game information such as, for example, the win-
nings achieved, the game stakes and the like. The specified display units can be
embodied, in particular, in the form of screens in order o be able to display elec-
tronically the specified contents of the game and game information, wherein here, in
particular, a plurality of screens can be arranged one above the other in a housing
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which has an overall tower shape. Below the display units or screens it is possible
here to provide, for example at stomach height of the player standing in front of the
gaming device, an operator control panel with operator control elements such as
coin slot, winning token printer and control keys such as control stake keys or a
start/stop key which can be activated mechanically or in some other way by sensor
and can serve, inter alia, fo put rotating reels into operation or stop them. In such
gaming devices, additional screens are not only installed in order to be able fo dis-
play supplementary game information such as, for example, other gaming possibili-
ties of the device or the status of other bets, but also in order to be able to allow
different games to run at the same time, with the result that during less exciting sec-
tions of a game the player can be additionally entertained by the respective other

screen.

In recent times, it has been proposed here to provide the screens or display units
with touch panels in order to control the device by touching the display or individual
display elements themselves, for example to activate or move display elements on
one of the screens, for exampie to cause the representation of a roulette wheel 1o
rotate or o stop the representation of a rotating reel. Document US 7,479,065 B1
shows a reel-spinning slot machine device in which a touch panel is positioned
above the display unit for displaying the reels, which can be embodied in the form
of a screen or an actual mechanical reel arrangement, in order to be able to control
the rotation of the reels by touching said touch panel. The controlier assigned to the
touch panel is embodied here in such a way that a device user can cause the reels
to rotate correspondingly with a wiping finger movement along the touch panel. A
sensor system which is assigned to the touch panel senses the specified wiping
movement here, which movement is then converted by the coniroller into corre-
sponding actuation of the reel drives or corresponding actuation of the screen dis-
play.

Further examples of gaming devices with touch screen operation are known from
documents AT 006 316 U1, EP 1 953 632 A2, US 2004/0229693 A1 or US
2009/0069070 A1.



If such gaming or entertainment devices have a plurality of screens which are em-
bodied as touch screens in order o permit control instructions o be input in each
case by touch, the embodiment of the housing or the encapsulation of the interior of
the gaming machine is difficult. Since the touch panel surface has to be arranged in
an exposed fashion in order to permit corresponding touch, the display units which
are embodied as a touch panel cannot be enclosed behind a transparent housing
panel, for example in the form of a large glass panel, since then, it would no longer
be possible to touch the touch panel screens. In view of this, separate viewing win-
dows are usually formed in the housing for the plurality of separate display units.
However, this complicates the embodiment of the housing since consideration has
o be given 1o various intermediate spaces between the individual display units. In
addition, the problems of safety are exacerbated since the increased number of
intermediate spaces and edge regions results in greater susceptibility to mechanical
manipulations, for example by attempting o use a mechanical object such as a
screwdriver to penetrate the joints between individual display units.

in addition, such touchscreen devices are capable of being improved in terms of the
handling and visibility of the information displayed. As a result of the specified re-
| strictions of the installation situation and the relatively rigidly predefined user posi-
tion relative to the device, which is predefined by the operation by means of the
touchscreen, light reflections on the screens can cause eye fatigue and adversely
affect the visibility without the possibility of the user remedying this by simply step-
ping away or to the side, since the touchscreen operation capability would then no
longer be possible.

The present invention is based on the object of providing an improved gaming or
entertainment device of the type mentioned at the beginning which avoids disad-
vaniages of the prior art and advantageously develops the latter. in particular, in the
case of a gaming or entertainment device which has a plurality of separate display
units with touch screen operation, the design of the device housing is 1o be simpli-

fied, the protection against mechanical manipulation is to be increased and good
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visibility without causing fatigue of the information displayed on the plurality of dis-
play units is 1o be achieved.

According to the invention, the specified object is achieved by means of a gaming
and/or entertainment device as claimed in claim 1. Preferred embodiments of the
invention are the subject matter of the dependent claims.

In order to solve the specified problem, it is proposed that a separate touch panel
no longer be assigned to each individual display unit but instead that a common
touch panel be provided for at least two display units which are arranged and em-
bodied separately per se and that at least one of the display units be given a con-
cave display sutface. According to the invention, the touch panel is of continuous
design over, in each case, at least part of at least two different display units, of
which at least one display unit has a concavely curved display surface. As a result
of the touch panel extending over the boundary region or the intermediaie space
between two display units, it is possible, despite the use of a plurality of display
units, to obtain a continuously closed-off device front, as a result of which the de-
sign of the corresponding device wall is simplified and the protection against pene-
tration into the housing at gap areas is increased. In this context, as a result of the
curved embodiment of at least one display unit and an advantageously likewise
curved embodiment of the touch panel, simple touch operator control can be com-
bined with fatigue-free perceptibility of the presented information despite the fact
that there are a plurality of display units.

In one development of the invention, a plurality of display units, in particular all the
display units, can each be provided with concavely curved display surfaces, where-
in the display units are advantageously matched o one another in respect of con-
touring, curvature and positioning, in such a way that the display surfaces form par-
tial surfaces of a uniformly curved, overall harmonically contoured total display sur-

face.
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The touch panel can be embodied and arranged here, in particuiar, in such a way
that information from various display units can be seen on the same touch panel
and a plurality of display units can be actuated from the same touch panel by touch-
ing them. The touch panel therefore advantageously forms not only a cover which
extends over a plurality of display units but also a functional unit which interacts
with a plurality of separate display units and which permits interactive processing of
information displayed on various display units. In this context, various parts or sec-
tions of the touch panel are located above various display units. While a first section
of the touch panel is assigned exclusively to a first display unit and/or extends ex-
clusively over the specified first display unit, a second section of the touch panel is
assigned solely to a second display unit and/or extends solely over this second dis-
play unit. The various display units are located under various sections of the same
fouch panel.

The display units themselves can each form here assemblies which are independ-
ent per se and which can be embodied in an independently functionally capable
fashion, apart from the common touch panel. in particular, the display units can
form display assembiies which can be mounted and/or exchanged independentiy of
one another and/or can have power supply parts which are embodied independent-
ly of one another and/or control modules which are embodied independently of one
another and which control the display elements which are generated on the respec-
tive display unit. In the context of the present application, a display unit can be, in
particular, a screen or a mechanical reel assembly with preferably two, three, four
or more rotatable reels, wherein a screen which forms a display unit can be embod-
ied flat in the sense of a conventional flat screen or bent in the sense of an electron-
ic reel display screen.

in the context of the present invention, separate display units are therefore, in par-
ticular, independently functionally capable display assemblies which have display
areas which can be seen or perceived independently of one another and each per-
mit a complete display of a game which is self-contained. The display fields of the
separate display units may be arranged transversely with respect to the viewing
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direction, offset one next to the other and/or one on fop of the other and if appropri-
ate also spaced apart from one another, wherein the display fields or display field
portions or image portions of the separate display units, which can be seen from the
device operator control station, are preferably located outside one another, in par-
ticular in such a way that a display field or image portion of a display unit which can
be seen from the device operator control station lies outside the display field or im-
age portion of the respective other display unit. Accordingly, the sections of the
touch panel which are assigned to the separate display units are then also arranged
outside one another considered from the device operator conirol station. The dis-
play units are, however, combined in terms of their arrangement and also in terms
of their function by the common touch panel to the extent that the visible display
areas of the display units are located at least partially under the common touch
panel and/or the display of the plurality of display units can be changed by means
of the common touch panel or control instructions relating to display elements on
various display units can be influenced.

The touch panel in this context does not necessarily have o extend over the entire
visible display area of the display units assigned to it, in particular if only part of the
information made available on a display unit is provided for interactive processing
on the display unit. However, the touch panel advantageously extends over a large
area of the entire display area of all the separate display units assigned to the touch
panel, wherein the touch panel can advantageously extend over a large are of the
entire display region of the device, which entire display region is composed of the
display regions of the various separate display units. If the display units of the gam-
ing or entertainment device are arranged on the front side of the housing, in the
upper region thereof, as can be the case, for example, in a so-called stand-alone
device, the touch panel advantageously extends essentially over the entire upper
front side of the device housing, wherein, if appropriate, a housing enclosure can be
provided at the edges, as is the case, for example, with a door frame or window
frame.
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in an advantageous development of the invention, the gaming or enterfainment de-
vice can comprise three separate display units which are preferably arranged one
on top of the other, wherein the specified touch panel, being embodied here in a
continuous and integral fashion, extends over the visible display regions of the
three separate display units.

As a result of the use of a continuous touch panel, it is advantageously also possi-
ble to install display units of a different size and/or different format and/or different
surface contouring in a variable fashion without particular adaptation of the device
housing. In one development of the invention, the touch panel can extend over a
plurality of display units which are of different designs and/or are arranged at differ-
ent angles of inclination. As a result, a device surface which is contoured in a uni-
form or continuous fashion is obtained in the region of the display units even if dis-
play units which are curved differently or arranged offset with respect to one anoth-
er or are different in relation to one another in the format are used. For example,
planar screens and screens which are curved at the surface can be assembled with
one another as display units, over which screens a uniformly contoured touch panel
extends, with the result that said touch panel does not require an irregularly struc-
tured device housing wall.

In one development of the invention, the touch panel can be contoured in a planar
but in particular also curved fashion, wherein combinations thereof can also be pro-
vided, for example in such a way that a panel section which is curved in an arcuate
fashion adjoins a planar panel section. Thé use of a touch panel which has at least
one curved panel section, independently of the previously explained features, en-
tails particular advantages even in the case of devices with just one screen and
permits, in particular, organic housing shapes which can be configured in a harmo-
nious fashion, with no consideration for specific screen contouring, with smooth, in
particular curved outer faces or viewing faces. According to one aspect of the in-
vention, a touch panel with at least one section which has an at least single-axis
curvature can extend, in particular, over a planar display area of a display unit of

the interactive terminal. The interactive terminal can be here, in particular, a gaming
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and/or enteriainment machine or gambling terminal, but also a money changing
machine and/or money issuing machine or a token issuing machine or some other

interactive terminal, in particular of the stand-alone type.

The curvature of the touch panel can be embodied here in a basically different way,
for example in the form of a single-axis curvature about an upright curvature axis,
essentially parallel to the longitudinal axis of the device, or in the form of a single-
axis curvature about a horizontal curvature axis, approximately parallel to the trans-
verse axis of the device housing. Aliernatively, the touch panel can also have sur-
face profiles which are curved around multiple axes, for example in the form of
cushion-shaped contouring, or shell-shaped or trough-shaped contouring. For ex-
ample, corner regions of the touch panel can be curved toward the operator control
station, wherein a central region of the touch panel can advantageously be embod-
ied in a planar fashion or can be embodied curved on a single axis.

In particular, a touch panel which is embodied in a concavely curved fashion can be
installed extending over display units whose display surfaces are each likewise
concavely curved in order to provide a uniform front region of the device housing
facing the operator control station even given such an arrangement of display units,
with simultaneous adaptation of the touch panel to the display units.

In one development of the invention, a plurality of display units, in particular all the
display units, can each be provided with concavely curved display surfaces, where-
in the display units are advantageously matched io one another in respect of con-
touring, curvature and positioning, in such a way that the display surfaces form par-
tial surfaces of a uniformly curved, overall harmonically contoured total display sur-
face.

The display units can be contoured with their display surfaces in such a way that
they define a harmonically contoured enveloping surface which is concave at least
in certain sections, for example in such a way that the specified enveloping surface

forms a concave surface which is curved around a single axis, and the individual
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display units form partial surfaces of this enveloping surface with their display sur-
faces. The display surfaces which are adapted or maiched to one another can con-
tinue in a constant fashion with respect to one another, if appropriate with the in-
termediate positioning of a gap, in particular can continue the curvature and orienta-
tion of the respectively adjacent display unit, without bends or discontinuities arising

as a junction.

in one advantageous development of the invention, the plurality of display units can
be curved with respect to one or more common curvature axes or with l;espect to a
common curvature center point, for example in such a way that the plurality of dis-
play units are curved with respect to a common, horizontal, in particular transverse-
ly extending curvature axis. In the case of multi-axis curvature, the display units can
advantageously be contoured with curvature with respect to a common curvaiure
center point, in particular they conjointly form a spherical or concave display surface
or a display surface which is contoured harmonically in the form of a shell.

In one development of the invention, the display units or the display surfaces there-

of can have the same curvature radius at least in certain sections.

In one development of the invention, the touch panel which extends over the plurali-
ty of display units can also be embodied in the curved fashion and can be adapted
to the curved surfaces of the display units, with the result that overall the touch
panel fits snugly against the display surfaces of the display units. For example, the
touch panel can extend continuously over three display units which are arranged
one on top of the other and/or essentially over the entire gaming display region of
the gaming and/or entertainment device, wherein the touch panel can have a
curved contouring whose curvature profile can correspond essentially to the curva-
ture profile of the surfaces of the display units.

in particular, the touch panel can be embodied in a curved fashion with single-axis
curvature about a horizontal curvature axis.
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in one development of the invention, the touch panel and the at least one concavely
curved display unit can have a common curvature center point or a common curva-
ture axis. In particular, the touch panel can extend in a continuously concavely
curved fashion essentiaily over the entire display surface of the device and at the
same time fit snugly against the display units which jointly form the specified total
display surface, in such a way that the touch panel and display units each have
curvatures whose curvature center points and/or curvature axes essentially coin-
cide.

The curvature of the touch panel and/or the curvatures of the display units below it
can basically be dimensioned differently and adapted to the respective device. Ac-
cording to an advantageous aspect of the present invention, the touch panel and/or
the at least one concavely contoured display unit below it can have a curvature ra-
dius in the range from 0.5 m to 3 m, in particular 0.75 m o 1.5 m, and more prefer-
ably approximately 1.0 m to 1.25 m. As a result, good visibility with fatigue-free per-
ception without disruptive reflections of light and at the same time simple operator
control of the device by touching the touch panel can be achieved.

However, in one development of the invention the device can also comprise display
units whose display surface is not concavely contoured.

For example, in the case of a reel-spinning slot machine device, it is possibie for a
display unit with a convex contour, in particular a barrel-shaped display unit, which
permits realistic representation of the rotating reels, to be combined with an approx-
imately leve! or a concave display unit which is arranged below or above the latter,
and to be covered by a continuous, for example planar or uniformly curved touch
panel. The specified barrel-shaped display unit can be, for example, a mechanical
drivable reel arrangement or else a screen which is of curved design and which rep-
resents the rotating reels, while the planar display can serve for the display of addi-
tional information or of another game.
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in one development of the invention, at least one of the display units covered by the
touch panel can have a contour of the display surface which differs from the touch
panel lying above it. The touch panel therefore does not have to identically follow
the contouring of the display surface of the display unit lying below it but instead
can be contoured independently thereof and spaced apart to a greater or lesser
extent from the display surface of the display device lying below it, i.e. a uniform
gap dimension between the display surface of the respective display unit and the
touch panel located above it does not have to be provided either, wherein this nev-
ertheless may be the case. The touch panel can in this context rest directly on the
display surface of the display device located below it and be in contact therewith in
a punctiform or linear or planar fashion. However, the touch panel can also be ar-
ranged spaced apart from the display device completely without contact.

In one development of the invention, various distances can be provided between
various display units, on the one hand, and the touch panel, on the other, i.e. the
display units can be installed spaced apart to different degrees from the touch pan-
el, with the result that a relatively high degree of freedom is achieved with respect
to the positioning of the display units, without having to accept a non-uniform front
of the housing.

In one advaniageous development of the invention, the touch panel is of transpar-
‘ ent design, wherein the display units can have separate display surfaces, in particu-
lar screen surfaces, but also mechanical display surfaces in front of which the touch
panel, which is of transparent design, extends. The touch panel therefore does not
have to form the display surface of the respective display device. instead, the touch
panel is advantageously a separate assembly, wherein each display unit has its
own display surface for displaying the respective information or display elements,
for example in the form of a screen surface.

in order 1o achieve, from the device operator control station, good visibility condi-
tions with low lateral light dazzie on the display units, in one advantageous devel-
opment of the invention the plurality of display units can be arranged inclined at an
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obtuse angle with respect to one another, wherein, in particular, two or three
screens which are each inclined at an obtuse angle with respect to one another can
be arranged one on top of the other, with the result that the viewing axis of the de-
vice operator is incident in each case virtually perpendicularly on the respective
display unit, with it being possible for one or all of the display units to also have a
curved, in particular concave display surface. in one advantageous development of
the invention, given such an arrangement of the display units at an obtuse angle,
the touch panel is nevertheless embodied in a bend-free fashion in order to obtain a
uniform front of the device and to avoid housing sections which are difficult to mold.
In one particularly advantageous development of the invention, the touch panel can
in this context have a concavely curved contour which fits snugly against or is close
to a polygon-iike profile, which is bent at an obtuse angle, of the display surfaces of
the plurality of separate display units, for example similarly to an internal envelope
circle which fits snugly against a polygon.

In particular, the contouring of the fouch panel can be consiructed in such a way
that the distance of the rear side of the touch panel from the surface of the display
units is smallest in the region of the central sections of two adjacent display units,
while the distance from the surfaces of the display units increases toward the junc-
tion region of the display units and/or also increases ioward the edges of the adja-
cent display units which face away from one another. The touch panel therefore fits
most snugly against the central regions of the display units which are inclined at an
obtuse angle with respect to one another.

If at least one of the display units is contoured in a convex fashion, in one develop-
ment of the invention the touch panel which is located above it can have planar or
concave contouring.

In one development of the invention, the touch panel can aiso extend continuously
over two or more display units, in particular in the form of flat screens, one display
unit of which is arranged concealed partially behind at least one other display unit

considered from the device operator control station. Such a staggered arrangement
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of the display units with offsetting of the display surfaces into the depth of the de-
vice can be advantageous, in particular, when standard-format screens are to be
used on the device to produce different viewing windows in different formats, for
example one of the display units is to generate just one display region in the form of
a narrow strip or an L-shaped display region even though the display device per se
has a standard-format display region.

In order to be able to use the same touch panel for various arrangements of display
units and to adapt it in terms of its contouring, in one advantageous development of
the invention a touch panel which is of flexible design can be used, which touch
panel can be deformed in such a way that the touch pane! can assume various cur-
vature profiles. Irrespective of whether in the installed state the touch panel is to
assume planar contouring or contouring which is curved on one axis or curved on a
plurality of axes, the same touch panel or type of touch panel can be used which on
installation is deformed into the respectively desired curvature, for example by vir-
tue of the fact that the touch panel is mounted on a correspondingly curved frame
or carrier. Such deformable, preferably elastically flexible touch panels can be
formed, for example, by touch-sensitive films which are applied to flexible carrier
substrates such as, for example, fransparent polycarbonate panels, for example are
adhesively bonded by means of an adhesive tape which is adhesive on both sides.
Such pressure-sensitive flexible films can be, for example, PET films, wherein an
electrically conductive polymer layer can be applied to or incorporated in the pres-
sure-sensitive film and/or between the film and the carrier substrate, by means of
which polymer layer finger contact with the touch panel can be sensed.

The flexibility of the touch panel is advantageously embodied here in such a way
that afthough the touch panel can be placed in the desired curved state by means
of mounting steps, the touch panel is not subsequently deformed any further by cor-
rect finger pressure, at least not permanently, with the result that given correct us-
age the touch panel does not change its curvature further once the curvature has
been defined by the mounting process. In particular, the touch panel can have a
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certain degree of tension and flexibility which keep the touch panel in the desired

surface shape.

irrespective of the arrangement of the display units in a staggered fashion, if appro-
priate, into the depth of the device, or irrespective of different surface contouring of
the display units, in one advantageous development of the invention the touch pan-
el forms a uniformly contoured, confinuous fransparent viewing panel over a large
area, which viewing panel is mounted in front of the display units and is fitted into
the device housing and/or forms the front region thereof, in particular above an op-
erator control section of the device housing.

[rrespective of the specific embodiment of the plurality of separate display units, it is
advantageous if the touch panel is embodied over a large area and is formed over
at least more than 30% of the front side of the device facing the device operator. As
a result, a standardized device housing can be used for various gaming device
models, the “interior” of which is capable of being configured in a variable fashion,
for example through the installation of display units which are contoured in various
ways and/or different in terms of format. As a resuit of the large area of the touch
panel, which in one advantageous development of the invention can also form more
than 50% of the front of the housing facing the device operator, it is possible, de-
pending on the device model, to install two or three or four or even more screens in
the device housing without being restricted to excessively tight peripheral conditions
in ferms of the arrangement of the display units.

In order to permit the desired contact point to be easily touched when, under certain
circumstances, there is even a relatively large offset or there are deviations of the
profile of the touch panel surface from the display surface of the display units locat-
ed below, without making the assignment of the surface section of the touch panel
which is actually touched to a display field which is located below it too susceptible
to faults, in one development of the invention a parailax-compensating device can
be provided which corrects the viewing error which is produced by the specified
offset or different curvature profile. The parallax-compensating device which is pro-
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vided for this purpose may comprise, for example, sensing means for sensing the
head position of a device operator and can assign a respectively sensed contact
point position, in which, for example, a finger is in contact with the touch panel, in,
as it were, different ways as a function of the sensed head position or to a display
region, offset with respect to the contact point on the touch panel, of the display unit
lying below it. The so-called parallax describes the physical or optical effect that,
when there is an imprecisely perpendicular viewing axis onto the surface of a trans-
parent medium, an object which is viewed in or behind the medium is not actually
located precisely where it is seen. The parallax-compensating device allows for this
phenomenon and corrects the viewing error as a function of a sensed head position
or eye position of the device operator and of certain geometric peripheral installa-
tion conditions which can be stored in a memory.

in order, despite a separate embodiment of the display devices, to be able to use
the continuous touch panel correctly and continuously beyond the boundaries of the
display units, in one development of the invention the touch panel is assigned con-
trol means which permit display élements from a display unit to move to another
display unit over intermediate boundaries or intermediate spaces of the display
units. The continuous touch panel and the control device assigned to the touch
panel and to the display units are configured in such a way that display contents, for
example in the form of information windows, can be moved from one display unit to
the other display unit by touching the touch panel. The control means which are
assigned to the touch panel and to the display units can comprise, for this purpose,
movement means by means of which a display element can be moved continuously
over the display boundary and to another display element by the operator moving
his finger or hand on the touch panel. Such a continuous movement process per-
mits particularly intuitive operator control of the device. However, it would also al-
ternatively or additionally be possible to bring about movement of display contenis
from the one display unit to the other display unit not by moving the finger on the
touch panel but instead only by correspondingly tapping the touch panel, for exam-
ple firstly in the region of the one display unit and then in the region of the other
display unit. The representation of the movement process on the display units can
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be controlled here in various ways, for example in a digitally switching fashion such
that the display ends on the one display unit and begins seamlessly, or with a
chronological offset, on the other display unit. However, the movement process can
advantageously be represented continuously along a corresponding path, with the
result that the device user can follow the movement visually.

if the movement process is displayed continuously, in one deveiopment of the in-
vention it is possible for the display of the display element which is to be moved to
be blanked out in certain regions in the region of the junction between the two dis-
play units. Corresponding blanking means for blanking out various sections of the
display element can take into account the gap dimension between the display units
and blank out a correspondingly wide strip of the display element, wherein in each
case another section is continuously blanked out in order to allow the transition of
the display of the display element from one display unit to the other display unit to
appear seamiess, in particular in such a way that an ever larger region of the dis-
play element is blanked out on the display unit which the display element is leaving,
while an ever smaller part of the display element is blanked out on the dispiay unit
to which the display element is being moved.

The invention will be explained in more detail below on the basis of preferred ex-

emplary embodiments and associated drawings. In the drawings:

Figure 1: shows a schemalic, perspective partial view of a gaming device accord-
ing to an advantageous embodiment of the invention, which device com-
prises three separate display units, arranged one on top of the other, in
the form of screens which are arranged under or behind a common touch
panel,

Figure 2: shows a front view of the gaming device from figure 1,

Figure 3. shows a vertical section through the display region of the gaming device
from the preceding figures, showing the concavely curved embodiment
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Figure 5:

Figure 6:

Figure 7:

Figure 8:
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of the plurality of display units which are arranged one on top of the oth-
er and the likewise concave contouring, fitting snugly against the latter,
of the touch panel lying above said display unit,

shows a sectional view of the touch panel of the gaming device from the
preceding figures, which touch panel shows the concave curvature of the
touch panel,

shows a vertical section through a gaming device similar to figure 3, in
which two screens which are arranged one on top of the other are ar-
ranged at an obtuse angle with respect to one another, and a third con-
cavely curved screen which is arranged below is arranged, and a con-
cavely curved touch panel is provided which fits snugly against the ar-
rangement of the display units,

shows a longitudinal section through a gaming device similar to figure 3,
wherein in comparison to the embodiment in figure 3 the lower dispiay
unit for displaying rotating reels is not formed by a screen which is
curved in a barrel-like fashion but rather by a mechanical reel arrange-

ment,

shows a longitudinal section through a gaming device similar to figure 3,
wherein three screens which are arranged one on top of the other are
provided, the lower two of which are arranged offset one behind the oth-
er when considered from a device operator control station, and a third
upper screen is concavely contoured, and the touch panel comprises a
planar section and a concave section which continuously adjoins the lat-
ter and fits snugly against the upper screen,

shows a schematic portion of a sectional view of the junction region be-
tween two separate screens, over whose boundaries a display element
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can be moved from one screen to the other in that a finger is moved over

the boundary section on the touch panel, and

Figure 9; shows a schematic illustration of a touch panel which is embodied in a
flexible fashion, in side views and plan views which each show various
curvature states of the flexibie touch panel.

A gaming device 1 which is drawn in figure 1 forms a standing unit in the form of a
stand-alone device and comprises a roughly box-shaped device housing 11 which
is roughly the height of a man and whose upper half serves to accommodate a dis-
play device which comprises a plurality of separate display units which are inde-
pendently functionally capable, and is composed in the iliustrated embodiment of
three screens which are arranged one on top of the other, wherein a first screen 12,
a second screen 13 and a third screen 14 are each embodied as curved LCD-TFT
displays. As is shown by figure 1, the gaming device housing 11 has for this pur-
pose in its front side just a single window-like cutout 18 for all the specified screens.
The specified cutout 18 in the device housing 11 defines here the game dispiay re-
gion 16 in which the game contents, game information and, if appropriate, addition-
al information are displayed with the plurality of display units 12, 13 and 14. The
gaming device can serve, in particular, as an entertainment or slot machine, but
also as a gambling terminal or else alternatively or additionally be embodied in the
form of a money changing machine and/or money issuing machine or of a token
issuing machine or in the form of some other interactive terminal, in particular of the
stand-alone type.

Underneath the screens 12, 13 and 14 or the cutout 18, the gaming device housing
11 has an operator control panel section 17 which projects toward the player and
extends over the entire width of the device housing 11 and is embodied in an es-
sentially box-shaped fashion, cf. figures 1 and 2. The upper side of the operator
control panel section of the device housing 1 is approximately of planar design and
accommodates the operator control panel which can comptise a plurality of manual-
ly activated operator control keys in the form of pushbutton switches. in the embod-
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iment illustrated, the operator control keys are mechanical switches but, of course,
the operator control keys can also be activated according to other operational prin-
ciples, in particular they can be part of a touch screen. In a manner known per se,
the operator control section can also comprise a money inputting unit and/or money
outputting unit which can, of course, be embodied in different ways in a manner
known per se and can aiso comprise, in addition to a coin module and paper money
module, for example a token module and/or ticket module, a voucher printer or an
electronic card reading and writing device.

In addition, the operator control panel can have, on the front side of the operator
control panel section, as well as a handle also a starting key and, on the planar up-
per side, a plurality of operator control keys, for example for increasing the game
stake, for retrieving game information or for controlling further game functions.

The games which are displayed on the screens 12, 13 and 14 are controlled by an
electronic control device, preferably in the form of a computer, which is accommo-
dated in the interior of the device housing 11 in the lower half thereof. The control
device actuates, on the one hand, the display device and communicates, on the
other hand, with the operator control keys of the operator control panel. Of course,
the device for outputting winnings is also actuated by the control device.

In the present case, a single continuous touch panel 25 is arranged in front of the
specified screens from the device operator control station, which touch panel 25
extends over the separate screens or display units 12, 13 and 14 and covers them
cf. figure 3.

A particular advantage here is that during the construction of the device housing it
is not necessary io make any particular allowance for various iniermediate spaces
between the individual display units, in particular various intermediate webs can be
eliminated, as a result of which the protection against mechanical manipulation is

also increased.
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As figure 3 shows, the display units 12, 13 and 14 can each be embodied curved in
a concave fashion, wherein the curvatures of the display units can advantageously
be matched to one another, with the result that the display units 12, 13 and 14 joint-
ly define an enveloping surface which is contoured harmonically overall, or form
partial surfaces of such an enveloping surface. in particular, the display units 12, 13
and 14 can be contoured in such a way that their display surfaces continue essen-
tially in a continuous or bent-free and uniform fashion with respect to one another.

In one development of the invention, the specified plurality of dispiay units 12, 13
and 14 can each have single-axis concave curvature about a horizontal, transverse-
ly extending curvature axis, wherein the curvature axes can advantageously coin-
cide or lie approximately in the same region. In particular, the display units 12, 13
and 14 can be curved with a constant curvature radius with respect to a common
curvature axis, with the result that the enveloping surface which is defined by dis-
play units 12, 13 and 14 can form a uniformly concavely curved, in particular cylin-
drical disp!éy surface. However, as will also be apparent from the further embodi-
ments, the display units can, however, also have different curvature radii or the cur-
vature radius can vary over one or more display units. For example, flat display
units can also be combined with curved ones.

As figure 3 shows, the touch panel 25 can also be curved overall in a continuously
concave fashion, wherein the curvature of the touch panel 25 is advantageously
adapted to the curvatures of the display units 12, 13 and 14, with the result that the
touch panel 25 fits at least to a certain extent snugly against the specified display
units 12, 13 and 14. |

In particular, an at ieast approximately constant small gap can be provided between
the touch panel 25 and the display surfaces of the plurality of disptay units, which
gap is advantageously just a fraction of the thickness of the display units, for exam-
ple, in the region of the thickness of the touch panel 25. As an alternative to such
spacing, the touch panel 25 can also rest in the planar fashion on the display units.
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The touch panel 25 is advantageously also curved about a horizontal, transversely
extending curvature axis, preferably with a constant or at least only harmonically
changing curvature radius. In particular, the touch panel 25 can be curved with re-
spect to a curvature axis which coincides with the curvature axes of the display
units 12, 13 and 14 or lies at least in the region thereof.

As figure 4 shows, the touch panel 25 can have single-axis curvature and at the
same time have a constant curvature radius R which is advantageously in the range
from 0.5 to 3 m, in particular can be approximately 1.0 to 1.25 m.

A gaming device 1 according to a further exemplary embodiment is shown in figure
5. In the present case, a touch panel 25 similar to that shown in figure 2 is ar-
ranged, wherein the touch panel 25 is embodied in a curved fashion, in particular
the touch panel 25 has a concave curvature. In this context, a correspondingly con-
cavely curved screen 12 is combined with two display units 13 and 14 which are
embodied in a planar fashion and which are at an oblique angle with respect to one
another and are positioned along the curved touch panel, with the result that the
concave touch panel 25 fits snugly against the curved first screen and the further
flat screens 13 and 14.

According 1o a further exemplary embodiment, instead of a screen 12 a mechanical
reel arrangement 42 can be provided as the display unit, for example having three
or five reels which are mounted one next to the other in such a way that they can
rotate about a common axis, as is shown in figure 6. Otherwise, these embodi-
ments correspond to those in figures 2 and 3.

According to a further exemplary embodiment, which is shown in figure 7, the sec-
ond screen 13 and a third screen 14 are arranged offset and staggered one behind
the other, with the result that the screen 14 extends partially behind the screen 13
and is partially covered thereby. In this context, the second screen 13 is, in rough
terms, arranged essentially immediately below or on the front side of the device in a

front screen plane, while the concealed screen 14 is arranged offset deeper into the



-o9.

device body in the direction of the viewing axis onto the screen, with the result that
part of its screen surface is concealed behind the screen 13 in the direction of the
viewing axis onto the screen. This concealed screen arrangement allows a normal-
format screen to be used despite the unusually shallow (in the vertical direction) but
wide viewing window or cutout. All/the two screens 13 and 14 which are offset with
respect to one another or conceal one another are advantageously in the same
format. In particular, they can be embodied as flat screens, for example in the form
of TFT monitors.

According to figure 7, two screens 12 and 13 which are arranged offset or stag-
gered one behind the other in the depth direction of the housing also can be com-
bined with a third screen 14 which is arranged tilted with respect thereto and/or is
curved. As is shown by figure 7, the first screen 12 and the second screen 13 are
arranged offset or staggered one behind the other, with the result that the second
screen 13 is arranged concealed partially behind the screen 13. The specified sec-
ond screen 13 is arranged offset here deeper into the device body in the direction of
the viewing axis onto the screen, with the result that a fower section of its screen
surface is concealed behind the first screan 12 in the direction of the viewing axis
onio the screen. The upper third screen 14 meanwhile adjoins the specified second
screen 13 without being concealed, wherein the lower longitudinal edge of the up-
per screen 14 extends approximately parallel along the upper longitudinal edge of
the central screen 13, with it also being possible, however, for the upper screen 14
to be arranged so as to cover a part of the screen 13. The specified upper, third
screen 14 is of curved, in particular concave, design and as a result tilis forward out
of the plane of the second screen 13, cf. figure 7, similarly as is the case in the em-
bodiment according to figure 5. However, as an alternative to or in addition to the
curvature of the screen 14, the partially concealed screen 13 and/or the further
screen 12 can also be embodied in a curved, in particular concave fashion, for
example with single-axis curvature about a horizontal transverse axis similarly to
screen 14,
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As is shown by figure 7, the touch panel 25 which extends continuously over ali the
screens 12, 13 and 14 can also comprise sections which are curved in different
ways, for example as shown in figure 7 a planar lower section as well as a continu-
ously adjoining concavely curved upper section, which, in the embodiment accord-
ing to figure 7, fits snugly against the upper screen 14 which is curved forward. lrre-
spective of the tilting of the screens and/or their depth offset, the touch panel 25
can have such an arrangement or else another arrangement of sections which are
curved differently or are planar, wherein the touch panel 25 is preferably embodied
in a continuously contoured fashion without bending points.

According to a further aspect of the invention, a curved profile of the touch panel 25
is provided, for example as in the case of the arrangement of the screens as shown
in figure 3, or elso of another arrangement of a plurality of screens, for example four
or more, wherein advantageously the curvature is embodied about a transverse
axis of the gaming device. The curvature can be embodied at least partially in the
form of an arc or oval.

According to a further aspect of the invention, a curved profile of the touch panel 25
about a longitudinal axis of the gaming device may be advantageously provided.
Alternatively, a curvature of the touch panel 25 both about the transverse axis and
about the longitudinal axis is possible, wherein, for example, a cushion-shaped em-
bodiment of the touch panel 25 can be achieved, in which cushion-shaped embod-
iment, for example, the corner regions of the touch panel 25 are curved toward the
operator control station.

The contro! of the touch panel can comprise a parallax-compensating means for
compensating a coordinate position, with the result that a parallax compensation
given different arrangements of the screens, in particular given a screen which is
offset into the depth, is permitted for a user of the touch panel. The paraliax-
compensating device can comprise here sensing means which can be arranged, for
example, on the device housing, in particular the front side thereof, and which
sense the head position and/or eye position of a device operator standing in front of
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the device, in order to be able to perform the parallax compensation as a function of
the sensed eye position or head position. The parallax-compensating device uses
here not only the sensed head position or eye position but also stored geometry
parameters which characterize the position of the screens in relation to one another
and in relation to the touch panel 25 and/or the contouring of the touch panel 25
and/or the contouring of the display surfaces of the display units 12, 13, 14 and 15,

The control of the fouch panel is also adapted in such a way that, for example, con-
tinuous movement of a graphic element, for example from the first screen 12 to the
second screen 13 or third screen 14 or further screen 15, is made possible, as is
iltustrated by figure 8. In this context, control means 26 for controlling the position of
display elements on at least two different display units 13 and 14 can be assigned
to the touch panel 25, wherein the specified control means 26 advantageously have
movement means 27 for moving a display element 28 from one display unit to an-
other display unit over the boundaries lying between them. The specified movement
means 27 can advantageously comprise here blanking control means for blanking
out various sections of the display element, wherein the blanking control means
advantageously take into account a gap dimension between the display units 13
and 14 during the determination of the blanked-out section. In particular, an approx-
imately strip-shaped planar piece can be blanked out of the display element which
is to be moved, which planar piece corresponds in its height approximately to the
gap dimension between the display units, cf. figure 8.

The electronic device can be configured using any suitable hardware and/or soft-
ware. According to one embodiment, the electronic device can comprise: the speci-
fied touch panel 25, a touch controlier which is coupled to the touch panel 25 as
well as a system control logic coupled to: the touch controller, at least one proces-
sor, a system memory, a nonvolatile memory and/or memory device, and one or
more communication interfaces. A communication interface is embodied as a re-
spective video interface with the respective screens, on which screens graphic ele-
ments can be displayed.
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The touch panel 25 with the touch controller is provided and designed, in particular,

for making available detected position information.

The touch panel 25 can be formed in each case using a suitable touch-sensitive
technology such as, for example, and without restriction, capacitive, resistive,
acoustic surface waves (SAW), infrared and visual imaging.

It is not absolutely necessary to physically touch the touch panel 25 here but in-
stead it is equally possible for the presence of an object near to the surface to be
detected.

The movement of a displayed element 28 from one screen 13 to an adjacent screen
14 can comprise coordinate calculation which takes place at continuous intervals,
wherein the respective current position information of the detected touching of the
touch panel is taken into account. The calculations can be performed in pixel units.
If the graphic element starts to move over the screen edge during the movement
process, that region of the graphic element which, as it were, projects beyond one
screen edge can be blanked out, specifically over the distance from the adjacent
screen edge.

As is shown by figure 9, in an advantageous development of the invention of the
touch panel 25 can be of flexible design, with the resuit that the touch panel 25 can
assume various curvature profiles and can be installed in various curvature profiles
in the device housing, wherein the touch panel 25 extends continuously over the
separate screens or display units and covers them. Figure 9 (a) shows here a side
view with an essentially horizontal viewing axis onto the touch panel, while figure
9 (b) shows a plan view or a side view from above with an essentially vertical view-
ing axis. As is shown by the various bending states according to figures 9 (a} and
g (b), the touch panel 25 can be curved on one axis or a plurality of axes in various
directions, depending on the profile which the front surface of the device housing
formed by the touch panel is intended o assume.
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Patent claims

1. A gaming and/or entertainment device having a plurality of separate dispiay units
for displaying information, wherein the display units form independent assemblies and
at least one of the display units is provided with a touch panel for inputting control
instructions by touch, characterized in that the touch panel is of continuous design
over, in each case, at least part of at least two different display units and extending
over the boundary region or the intermediate space between the at least two different
display units, and wherein the touch panel forms a transparent viewing panel which is
mounted in front of the at least two different display units and which is fitted info a
device housing and forms the machine operating position facing the front region of
the device housing, and

wherein at least one display unit of the plurality of separate display units has a

concavely curved display surface viewed from the device operating position.

2. The gaming andf/or entertainment device as claimed in the preceding claim,
wherein the touch panel extends continuously over a plurality of respeciively
concavely curved display units, wherein the respectively concavely curved display
surfaces are advantageously matched to one ancther in respect of contouring,
curvature and positioning, in such a way that the display surfaces form partial
surfaces of a uniformly curved fotal display surface which is contoured harmonically

overall.

3. The gaming and/or entertainment device according to the preceding claim, wherein
the display surfaces of the plurality of display units each have, at least in cerfain
sections, single-axis concave curvature about a horizontal curvature axis and adjoin
one another harmonically, in particular are contoured with curvature about a common
curvature axis and have the same curvature radius which remains constant over the

respective display surface.
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4. The gaming and/or entertainment device as claimed in one of the preceding
claims, wherein the touch panel extends coniinuously over three display units
preferably arranged one on top of the other and/or essentially over the entire game
display region of the gaming and/or entertainment device.

5. The gaming and/or entertainment device according fo one of the preceding claims,
wherein the touch panel has at least one section which has contouring with at least
single-axis curvature, wherein the touch panel is preferably embodied with continuous
concave curvature, in particular with single-axis curvature about a horizontal

curvature axis.

6. The gaming and/or entertainment device according to one of the preceding claims,
wherein the touch panel and the at least one concavely curved dispiay unit have a
common curvature center point and/or a common curvaiure axis.

7. Th@_gaming and/or entertainment device according to one of the preceding claims,
wherein the touch panel extends with continuous concave curvature essentially over
the entire display surface of the device and at the same fime fits snugly against the
display units which jointly form this display surface, in such a way that the fouch panel
and the display units each have curvature whose curvature center points and/or

curvaiure axes essentially coincide.

8. The gaming and/or entertainment device according to the preamble of claim 1 or to
cne of the preceding claims, wherein the touch panel has a curvature radius in the

range from 0.5 m to 3 m, in particular 0.75 m to 1.5 m.

9. The gaming and/or enterfainment device as claimed in one of the preceding
claims, wherein at least one of the display units covered by the touch panel has a
display surface which has different contours from the touch panel lying above it
and/or the touch panel extends over a plurality of display units which are of different
designs in relation to one another andfor are arranged at different angles of

inclination andfor are curved in a different fashion.
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10. The gaming andfor enterfainment device as ciaimed in one of the preceding
claims, wherein the touch panel is of transparent design, and the display units have
display surfaces, in particular screen surfaces, which are embodied separately from
the touch panel and over which the touch panel, which is of transparent design,
extends, wherein the touch panel is preferably spaced apart at least in certain

sections from the display surface, a display unif located below it

11. The gaming and/or entertainment device as claimed in one of the preceding
claims, wherein the touch panel is of flexible design such that the touch panel can be

placed in various states of curvature.

12. The gaming and/or entertainment device as claimed in one of the preceding
claims, wherein the touch panel exdends continuously over at least two screens, at
least one screen of which is arranged concealed partially behind at least one other

screen considered from the device operating position.

13. The gaming and/or entertainment device as claimed in one of the preceding
claims, wherein the {ouch panel forms a transparent viewing panel which is mounted
in front of the display units and which is fitted into a device housing and forms a front

region of the device housing facing the device operating position.

14. The gaming and/or entertainment device as claimed in one of the preceding
claims, wherein the touch panel extends over at least 30% of the surface of a housing

front of the gaming and/or entertainment device facing a device operating position.

16. The gaming and/or entertainment device as claimed in one of the preceding
claims, wherein the touch panel is assigned a parallax-compensating device which
comprises sensing means for sensing the head position and/or eye position of a

device operator and moves a respectively sensed contact point
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position on the fouch panel as a function of the sensed head position and/or assigns
it to a display element, offset with respect fo the sensed contact point position, of the

display unit.

16. The gaming and/or entertainment device as claimed in one of the preceding
claims, wherein the fouch panel is assigned control means for coniroliing the position
of display elements on at least two different display units, wherein the specified
control means have movement means for moving a display element from one display
unit to another display unit over the boundaries of the display units lying between
them.

17. The gaming and/or entertainment device as claimed in the preceding claim,
wherein the movement means has blanking control means for blanking out various
sections of the display element in accordance with a gap dimension between the
display units when the display element is moved over the boundaries of the display
units.

18. The gaming device and/or entertainment device as claimed in one of the
preceding claims, wherein the touch panel has at least one section which has a
contour which is curved at least on one axis with a radius of curvature in the range
from 0.5m to 3m, wherein the curved section of the touch panel extends over a level-

contour display surface of the display unit.



