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(57) ABSTRACT 

An electronic display configured to display visual informa 
tion is mounted to a display mount. The display mount is 
movable in three-dimensions, whereby the associated display 
may be moved in three-dimensional space. In one embodi 
ment, a unitary display comprises a plurality of closely 
spaced individual displays which are mounted to movable 
display mounts, whereby the configuration of the unitary 
display may be altered by changing the position of one or 
more of the displays relative to the others. 
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ROBOTICALLY CONTROLLED DISPLAY 

RELATED APPLICATION DATA 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 1 1/700,535, filed Jan. 30, 2007, now U.S. Pat. 
No. 7,545,108, which claims priority to U.S. Provisional 
Patent Application Ser. No. 60/763,669 filed Jan. 31, 2006. 

FIELD OF THE INVENTION 

0002 The present invention relates to an electronic dis 
play. 

BACKGROUND OF THE INVENTION 

0003 Electronic displays are now extremely common and 
are utilized in a variety of environments. Such displays were 
initially used primarily in television sets and to with comput 
ers. Initially, these displays were primarily CRT type displays 
which were large and bulky. 
0004. In recent years, other display technologies have 
been developed. Plasma, LCD, LED and other types of dis 
plays are now commercially producible in large display sizes. 
At the same time, however, these displays are generally thin, 
thus taking up much less space than CRT type displays offer 
ing the same display area. 
0005. As such, these displays are now utilized for a variety 
of purposes. For example, large displays are used at Stadiums 
to present replays of sporting events. These types of displays 
are also sometimes mounted to walls in stores to present 
advertising information. In order to attract attention to adver 
tising, graphic information may be presented on the displayS. 
This information may comprise exciting patterns, such as in 
bright colors, flashing effects and the like, to draw attention to 
the display. Still, these displays may be overlooked and adver 
tisers and other users of these displays continue to seek new 
ways to use these displays and increase their viewership. 

SUMMARY OF THE INVENTION 

0006. The invention is a movable display and a method of 
moving one or more displayS. 
0007. One embodiment of the invention is a movable dis 
play mount. The display mount is configured to Support one 
or more displays and move the one or more displays in at least 
two dimensions or directions, and preferably in three-dimen 
sions. In one embodiment, the display mount comprises a 
base and a movable display Support. The base Supports the 
display Support, such as by resting upon a Support Surface or 
by connection to a Support, Such as a wall or other element. 
0008. The display support is movable in at least two, and 
preferably three, dimensions, whereby one more displays 
connected thereto are so movable. In one embodiment, the 
display Support comprises a plurality of members which are 
movably connected to one another in one more directions/ 
dimensions. The display Support may comprise, for example, 
a robotic arm having a base, a main Support which is rotatable 
relative to the base, a lower arm which is rotatable relative to 
the main Support, an upper arm which is rotatable relative to 
the lower arm, and a head to which the one or more displays 
are connected, the head movable relative to the upper arm. 
0009. In one embodiment, means are provided for moving 
the display support. Preferably, the means permits the display 
support to be “automated in the sense that it can be moved 
without direct physical contact by a human therewith. This 
means may comprise one or more electric motors or the like. 
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0010. In another embodiment of the invention, a unitary 
display may comprise two or more individual displays. One 
or more display mounts may be utilized to move one or more 
or all of the displays of the unitary display. For example, each 
display of a unitary display comprising a plurality of displays 
may be associated with its own display mount, thus permit 
ting all of the displays of the unitary display to be moved 
independently. 
0011. One embodiment of the invention is a system 
including a movable display and a controller. The controller 
may be configured to accept input from a user and/or run 
control programs for generating instructions or output signals 
which may be used to control the display mount, including to 
cause the display mount to move its associated display(s). 
0012. Further objects, features, and advantages of the 
present invention over the prior art will become apparent from 
the detailed description of the drawings which follows, when 
considered with the attached figures. 

DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a side view of an electronic display Sup 
ported by a movable display mount in accordance with an 
embodiment of the invention; 
0014 FIG. 2 illustrates a unitary display comprising a 
plurality of individual displays in accordance with another 
embodiment of the invention; 
(0015 FIG. 3 illustrates the unitary display of FIG. 2 with 
various of the individual displays moved into different posi 
tions; and 
(0016 FIG. 4 illustrates the unitary display of FIG. 2 with 
the individual displays moved into different positions. 

DETAILED DESCRIPTION OF THE INVENTION 

0017. In the following description, numerous specific 
details are set forth in order to provide a more thorough 
description of the present invention. It will be apparent, how 
ever, to one skilled in the art, that the present invention may be 
practiced without these specific details. In other instances, 
well-known features have not been described in detail so as 
not to obscure the invention. 
0018. In general, the invention comprises one or more 
robotically-controlled electronic displays and methods of 
using robotically controlled displays, such as methods of 
moving one or more displays of a group of displays. 
(0019 FIG. 1 illustrates a robotically controlled electronic 
display 20 in accordance with an embodiment of the inven 
tion. As illustrated, the robotically controlled electronic dis 
play 20 comprises at least one electronic display 22 and a 
moveable display mount 24. In a preferred embodiment, the 
electronic display 22 is a thin-panel type display, Such as an 
LCD, LED, plasma or similar display (whether now known or 
later developed). In one embodiment, the electronic display 
22 has a front or viewing side 25 and an opposing rear side 26. 
The electronic display 22 has a peripheral edge 28. 
0020. In one embodiment, the electronic display 22 is 
generally rectangular in shape, but the display 22 may have a 
variety of shapes. The electronic display 22 may have a dis 
play area at the front side 25, which display area is enclosed 
by a bezel, frame or the like. The display area comprises the 
portion of the electronic display 22 which is capable of dis 
playing information. 
0021. In a preferred embodiment, the electronic display 22 

is relatively large, Such as for viewing by person situation 
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remotely therefrom. The electronic display 22 may be 20 
inches in diagonal size (of display area), more preferably at 
least 36 inches in diagonal size, and even more preferably a 
least 50-60 inches or more in diagonal size. 
0022. The electronic display 22 is supported by the display 
mount 24. In a preferred embodiment, the display mount 24 is 
moveable, thus permitting the position of the electronic dis 
play 22 to be changed. In a preferred embodiment, the display 
mount 24 is a robotic arm which can change the position of 
the display in at least two (2), and preferably three (3), dimen 
sions. 
0023 FIG. 1 illustrated one embodiment of a display 
mount 24. In one embodiment, the display mount 24 com 
prises a base and a display Support. The base is configured to 
connect or Support the display mount and associated display 
to a Support, and the display Support is preferably movable 
relative to the base, thus permittinganassociated display to be 
movable relative to the base and the associated support. 
0024. Referring to FIG. 1, the base 30 may have a variety 
of configurations, including various shapes and sizes. In gen 
eral, the base 30 is configured to be mounted to or supported 
by a Support Surface. Such as a wall, floor or other Support, 
such as a portion of another object. The base 30 may have a 
generally planar bottom or lower Surface for engaging agen 
erally planar Support Surface, or may have other configura 
tions for engaging Support Surfaces of other shapes. In one 
embodiment, the base 30 may include one or more apertures 
for accepting fasteners which are placed into engagement 
with the support surface, for securing the base 30 in a fixed 
position by temporarily or permanently connecting the base 
30 to that surface. 
0025. In a preferred embodiment, a movable support is 
positioned between the base 30 and the electronic display 22. 
This support is preferably moveable in at least two (2), and 
more preferably three (3), dimensions. By “two or “three 
dimensions' it is preferably meant the standard Cartesian two 
or three-dimensional space, such that the Support is capable of 
moving the display about, or relative to, at least two of an “X”. 
a “y” and a “Z” axis. 
0026. As illustrated, in one embodiment, the robotic arm 
includes a main Support 32. In one embodiment, the main 
support 32 is mounted for rotation relative to the base 30, i.e. 
about the 'y'-axis as illustrated in FIG. 1. The main support 
32 may be mounted, for example, on a bearing Supported 
shaft which is connected to the base 30, or by other means. 
0027. In one embodiment, a lower arm 34 is rotatably 
mounted to the main Support 32. As illustrated, the main 
support 32 has a first portion mounted to the base 30 and a 
second portion to which the lower arm 34 is mounted. In a 
preferred embodiment, the lower arm 34 is rotatably mounted 
to the main support 32 about a shaft or other mount. In the 
configuration illustrated, the lower arm 34 is mounted for 
rotation about a 'Z'-axis (i.e. an axis which is generally 
perpendicular to the axis about which the base 30 rotates). 
0028. As further illustrated, an upper arm 36 is rotatably 
mounted to the lower arm 34. In one embodiment, a first or 
distal portion of the lower arm 34 is mounted to the main 
Support 32, and the upper arm 36 is mounted to a top or 
proximal portion of the lower arm 34. In one embodiment, the 
upper arm 36 is also mounted for rotation about the “Z” axis. 
0029. In one embodiment, a head 38 is located at a distal 
portion of the upper arm 36. Preferably, the display 25 is 
mounted to the mount 24 via the head 38. In one embodiment, 
the head 38 is mounted for rotation relative to the upper arm 
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36 (and thus the remainder of the mount 24). In one configu 
ration, a first portion 40 of the head 38 is mounted for rotation 
about an 'x' axis relative to the upper arm 36 (i.e., about an 
axis which is perpendicular to both the “y” and “Z” axes, and 
thus about an axis which is generally perpendicular to the axis 
about which the main Support 32 and upper and lower arms 
36, 34 rotate). 
0030. Further, in the embodiment illustrated, a second por 
tion 42 of the head 38 is mounted for rotation relative to the 
first portion 40 and the upper arm 36, about the “Z”-axis. As 
illustrated, the display 22 is mounted to the second portion 42 
of the head 38. 
0031. The various portions of the mount 24 may be con 
nected to one another in a variety of fashions. For example, 
the various portions may be connected to one another via a 
shaft and bearing mount, where the shaft is connected to one 
component and engages one or more bearings Supported by 
the other component, such that the shaft may move relative to 
the bearing(s), thus permitting the components to move rela 
tive to one another. The portions of the mount 24 might be 
mounted to one another in other fashions, however, Such as by 
hinged mounting or the like. 
0032 Preferably, the mount 24 includes means for moving 
the one or more portions thereof, and thus the display 22 
connected thereto. As illustrated, the mount 24 may include 
one or more motors M for moving the components thereof. 
The motors M may be electrical motors. In other embodi 
ments, hydraulics or other means may be utilized to move one 
or more of the components of the mount 24. For example, a 
hydraulic arm might be utilized to move the upper arm 36 
relative to the lower arm 34 in an up and down direction. 
0033. In one embodiment, the display 22 may be detach 
ably connected to the mount 24. Such as to permit the display 
22 to be changed or serviced. The display 22 might be con 
nected to a Supporting frame, for example. That frame might 
then be connected to the mount 24, such as by connecting the 
frame to the head 38 with one or more fasteners. 

0034. As indicated, in a preferred embodiment, the mount 
24 is configured to move the display 22 in three-dimensions, 
or combinations thereof. The particular configuration of the 
mount 24 may vary for accomplishing this task. For example, 
while the mount 24 described above is “redundant’ in its 
capacity to move in certain directions (i.e. the upper and lower 
arms 36.34 are both configured to move about the “Z” axis), 
the mount 24 could be configured in other fashions (such as 
by having only a single portion configured to move in each 
direction). It will also be appreciated that the number of 
members or elements which the display mount comprises 
may vary. For example, the display mount might comprise a 
base and a head which is mounted to the based, such as via a 
swivel, permitting the head to be moved in at least two dimen 
sions. Various configurations of members may also be uti 
lized to effect movement in various directions. For example, 
aside from Swivels or the rotating connections of the display 
mount illustrated in FIG. 1, members may be configured to 
telescope, slide or otherwise move linearly (i.e. move along 
an axis rather than about an axis), or be configured to move 
along paths other than curved paths. For example, the mount 
24 may be configured to move about the 'x' axis, such as to 
permit the display to be tilted up and down, to move about the 
“y” axis, such as to permit the display to be swiveled from side 
to side, and to simply move along the “Z” axis, such as to 
permit the display to be moved in and out (Such as towards or 
away from a wall/viewer). 
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0035. In the embodiment illustrated, a single display 22 is 
connected to a single mount 24. In another embodiment of the 
invention, referring to FIG. 2, a unitary display 122 may 
comprise a plurality of individual or independent displays 22 
located in proximity to one another. In one embodiment, one 
or more of those individual displays 22 may be mounted to a 
mount 24, and thus be configured for movement. 
0036 FIG. 2 illustrates one embodiment of a unitary dis 
play 122 comprising nine (9) displays 22. All nine displays 22 
are preferably mounted to an associated mount (not shown). 
In this manner, each of the nine displays 22 may be moved by 
their associated mount. 
0037 FIG. 2 illustrates the displays 22 in an orientation 
where they are located adjacent to one anotherina matrix, and 
in a common plane. In the configuration illustrated, there is a 
central display Surrounded by top, bottom, side and corner 
displays. 
0038. The displays 22 may be moved, however, to other 
locations and thus other orientations or positions relative to 
one another. For example, FIG. 3 illustrates the displays 22 in 
a “flower configuration where the top, bottom and side dis 
plays are tilted forward relative to the plane which contains 
the central display. The corner displays are rotated and then 
similarly tilted inwardly. In this configuration, the displays 
are positioned like the slightly closed pedals of a rose or other 
flower. 
0039 FIG. 4 illustrates the displays 22 again arranged in a 
matrix and in a single plane. However, in this configuration, 
the displays 22 have all been rotated 90 degrees, so that the 
unitary display 122 is taller than wider. 
0040. In one embodiment, each display 22 of the unitary 
display 122 has an associated mount. In this manner, each 
display 22 may be moved independently of the other. In 
another embodiment, multiple displays may be coupled to or 
otherwise associated with a single mount (such that groups of 
displays are movable together). In yet another embodiment, 
one or more of the displays 22 may be fixed and others may be 
connected to a mount 24 for movement. 
0041. In one embodiment, means may be provided for 
controlling a single mount (such as illustrated in FIG. 1) or 
one or more or all of a plurality of mounts associated with a 
unitary display (such as illustrated in FIG. 2). In one embodi 
ment, one or more mounts may be controlled by a controller. 
The controller might comprise, for example, an electronically 
or mechanically operated controller. 
0042. In a preferred embodiment, the controller may com 
prise or include a computing device. Various instructions may 
be provided from the controller to the one or more mounts, 
causing the mounts to move. For example, a user might pro 
vide an input to the controller, which input is a request to 
move aparticular display from a first to a second position. The 
controller may generate one more signals or instructions 
which are transmitted to the required mount for causing the 
mount to so move the display. The signal. might comprise 
opening of a switch which allows electricity to flow to one or 
more motors for a predetermined period time which is nec 
essary for the motor to effect the desired movement. In 
another embodiment, the signal might comprise an instruc 
tion which is received by sub-controller of the mount, which 
Sub-controller then causes the mount to move as desired. 
0043. In one embodiment, the controller may be config 
ured to cause a single mount or multiple mounts to move in 
various patterns or other desired directions. For example, the 
controller might be programmed to cause the displays to 
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move in a particular pattern. Referring to FIGS. 1 and 2, for 
example, the controller may be configured to move the dis 
plays from the position illustrated in FIG. 1 to that illustrated 
in FIG. 2, or vice versa. The controller may be custom 
programmed or might be configured to execute pre-set 
sequences of movement. For example, the displays may be 
configured to move at certain times, into certain positions or 
in certain patterns, to move with music or the like. 
0044. In one embodiment, the controller may include a 
processing unit capable of executing machine readable code 
or “software.” As indicated, that software may comprise a set 
of instructions which, when executed, cause the controller to 
move one or more displays in a predetermined motion or 
pattern, randomly or otherwise. The Software might also or 
instead simply comprise a set of instructions which permits a 
user to provide manual input to cause a display or displays to 
move, either in direct response thereto or to generate a “pro 
grammed movement (which may be implemented immedi 
ately or be stored for implementation at a later time). 
0045. The controller might communicate with the display 
mount via wired or wireless communications. For example, 
the controller might comprise a desk-top computer running a 
control program. The desk-top computer might transmit sig 
nals via a RS-232 communication link including a wired 
pathway to the motor or controller of the display mount. 
Alternatively, the desk-top computer and display mount con 
troller might both include wireless transceivers. In this man 
ner, the controller and display mount(s) may be located 
remotely from one another. 
0046. In one embodiment, video information may be 
transmitted to the display or displays either independently of 
control instructions or dependently therewith. For example, 
the controller may be configured to both generate display 
information and/or transmit display information to the dis 
plays, and control the mounts. The controller might be con 
figured to move the mounts/displays based upon the informa 
tion which is displayed by the one or more displays. In one 
embodiment, the one or more displays may be moved syn 
chronously with information displayed by the displays. 
0047. The invention has numerous advantages. One aspect 
of the invention is a movable display. The display may pref 
erably be moved in three-dimensions (i.e. about three axes 
which are all perpendicular to one another). In one embodi 
ment, the display is mounted to a display mount having a 
display support which is movable in three dimensions. Pref 
erably, means are provided for automatically or remotely 
moving the display. As indicated, this may comprise chang 
ing the position of one or more portions of the display mount. 
0048 One aspect of the invention is a method of remotely 
or automatically changing the position of a display. For 
example, a display may be mounted to a wall or ceiling in a 
public area and the position of that display may be changed at 
various times in an automatic fashion (as opposed to 
“manual manner, where the position is changed by a person 
physically moving the display or its associated mount). This 
has the advantage that the position of a display may be moved 
for various purposes, such as for entertainment, for optimiz 
ing viewing angle, for directing information to viewers in 
certain locations or areas, or for other reasons. 
0049. It will be understood that the above described 
arrangements of apparatus and the method there from are 
merely illustrative of applications of the principles of this 
invention and many other embodiments and modifications 
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may be made without departing from the spirit and scope of 
the invention as defined in the claims. 

What is claimed is: 
1. A movable display comprising: 
at least one electronic display capable of displaying visual 

information in response to an input; and 
a movable display mount, said movable display mount 

comprising a base and a display Support, said display 
Support configured for movement relative to a first axis, 
a secondaxis, and a third axis, said first, second and third 
axes being perpendicular to one another, relative to said 
base, whereby said at least one electronic display is 
movable in three-dimensions by moving said movable 
display mount. 
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2. The movable display inaccordance with claim 1 wherein 
said display Support comprises at least a first member mov 
able about said first axis, at least a second member movable 
about said second axis, and at least a third member movable 
about said third axis. 

3. The movable display inaccordance with claim 1 wherein 
said display Support comprises a main Support connected to 
said base and movable relative to said base about said first 
axis, a lower arm connected to said main Support and movable 
about said second axis, an upper arm connected to said lower 
arm and movable about said second axis, and a head mounted 
to said upper arm, said display mounted to said head and said 
head movable about at least said third axis. 
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