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MULTIPLE FLAT PANEL DISPLAY SYSTEM 

CLAIM OF PRIORITY 

[0001] The present application claims priority to US. 
Provisional Patent Application Serial No. 60/306,510 ?led 
on Jul. 18, 2001. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention is directed to a scalable ?at 
panel display system. In particular, the system integrates a 
plurality of display panels, efficiently and Without limitation 
to quantity, as Well as providing integration for additional 
devices Within the system. 

[0004] 2. Description of the Related Art 

[0005] As computing applications have become more 
sophisticated, the ability to utiliZe multiple displays provides 
users With increased productivity and capabilities in manipu 
lating such applications. Such multiple display systems are 
becoming more popular as the cost of such systems 
decreases, While the imaging and processing capability of 
today’s image-based computers continue to rise. Faster 
computing poWer, multi-tasking betWeen applications, 
multi-media applications and the integration of Internet 
based communications and resources all drive the desire to 
utiliZe multi-display systems. Typically, the bene?ts of mul 
tiple monitor computing are seen in specialiZed ?nancial and 
graphics computer applications. HoWever, multiple display 
computing is also increasing among the general computing 
public. 
[0006] To date, there have been basically three approaches 
to implementing multiple displays at the desktop level: 1) 
multiple stand-alone displays; 2) multiple ?at panel displays 
attached to arms that attach to stands and Wall brackets; and 
3) multiple ?at panel displays encased in a single housing. 

[0007] None of these solutions provide for an ef?ciently 
scalable and customiZable solution that addresses the Wide 
variety of system variations and requirements Which con 
stantly arise as the adoption of multiple monitor computing 
increases. 

[0008] One of the aforementioned approaches—that of 
providing multiple display stands based on ?xed position 
arms, stands and brackets—has been developed extensively 
in the prior art. HoWever, none of the prior art solutions 
provide an integrated and scalable multiple display system. 
Examples of ?xed position arms, stands and bracket 
approaches are shoWn in FIGS. 8A-8D. 

[0009] FIG. 8A shoWs a commercial example of a system 
Which is shoWn and described in US. Pat. No. 6,015,120 to 
SWeere et al. The device has a single base unit supporting a 
vertical arm, With multiple cross-arms mounting the displays 
to the vertical arm. These arms may be attached to several 
types of devices so that monitors may be arranged in a 
vertical and horiZontal array as shoWn in the various vieWs 
of FIG. 8A. This implementation is limited in the number of 
displays Which may be attached to the stand as Well as the 
number of positions that the devices achieve. Hence, it is 
dependent on a ?xed amount of available con?gurations. An 
alternative commercial embodiment of this system is shoWn 
in FIG. 8B. This version of the system is not easily portable 
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or easily implemented because it is dependent on location of 
other non-portable structures, including of?ce Walls, mount 
ing racks and desktops, for support. 

[0010] Another example of this type of solution is US. 
Pat. No. 6,343,006 to Moscovitch. A commercial embodi 
ment of the display described With respect to this patent is 
shoWn in FIG. 8C. This is primarily described as a dual 
display system. It provides for a ?xed amount of displays per 
stand supported by predetermined arm structures that 
include one, tWo, three or four display panels per system. In 
each scenario, a different set of arm supports must be 
implemented to result in an increase or decrease of the 
number of ?at panel displays, siZe of ?at panel displays and 
?at panel display position. One large disadvantage of this 
system is that the user is strictly limited in the number of 
displays that can be attached to the stand. This solution is not 
ef?ciently scalable and is not compatible With off-the-shelf 
?at panel displays from major manufacturers. It is only 
compatible With ?at panel displays that have been encased 
in proprietary housing With proprietary connections, also 
described in the patent application. Hence both the number 
of ?at panel displays as Well as the ?at panel display types 
and siZes are dramatically limited. 

[0011] Furthermore, both the SWeere and the Moscovitch 
approach suffer from the other disadvantages, including 
Wide gaps betWeen images resulting from large and clumsy 
beZels used in most compatible ?at panel displays. In 
addition, both systems focus on limited needs of a ?xed and 
predetermined number of ?at panel displays and niche 
applications. Neither system provides for a scalable and 
ef?cient desktop solution for speci?c needs as Well as 
general needs and mass consumption. 

[0012] Yet another prior art embodiment is shoWn in FIG. 
8D, 21 product commercially available from Panoram Tech 
nologies, Sun Valley, Calif. This prior art embodiment 
attempts to solve the need for expanded visual real-estate by 
positioning the display panels closer together in a single 
housing. When multiple ?at panels are enclosed in a single 
housing, it constitutes a cumbersome and ?xed con?guration 
that does not provide for integration of offthe-shelf ?at panel 
displays and is in?exible and rigid. This solution is neither 
customiZable nor scalable. (See FIG. 8D). 

[0013] These examples of prior art fail to consider the full 
spectrum of multiple display requirements. Each example 
also fails to adequately address the needs of multiple display 
computing for a Wide audience, as Well as an affordable 
solution to small niche markets. In sum, the prior art fails to 
provide a robust, adaptable and scalable solution to multiple 
display computing. 

SUMMARY OF THE INVENTION 

[0014] The present invention, roughly described, pertains 
to a multiple display support system. In one aspect, the 
system includes a hub capable of supporting a variable 
number of display support members. At least tWo support 
members are coupled to the support hub. At least tWo 
mounting brackets are respectively associated With said at 
least tWo support members. 

[0015] In an alternative embodiment, the invention com 
prises an expandable display mounting apparatus Which 
includes a hub including a plurality of bores formed therein. 
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A plurality of arm assemblies having an end joint are 
provided in said one of said plurality of bores and include a 
second end capable of coupling to a display panel. 

[0016] In a further embodiment, the display apparatus 
further includes at least tWo ?at-panel displays respectively 
mounted on said support members by said at least tWo 
mounting brackets. 

[0017] In another implementation, the hub includes a 
plurality of bores. TWo, three, six, nine, ten, or any number 
of bores may be provided. The bores may be drilled or cast 
into the hub. 

[0018] In a further embodiment, the bores may be inte 
grated into other structures such as furniture, including a 
desk, Walls, and the like. 

[0019] In another embodiment, the hub may be comprised 
of modular pods, each pod having a plurality of bores therein 
and being capable of coupling to others of said pods. 

[0020] In still another embodiment, the display apparatus 
includes an integrated component device. Any number of 
relevant devices can easily be incorporated in the apparatus 
to enhance its usefulness and the scope of applications it can 
ef?ciently ful?ll. 

[0021] Still further, each said support member may com 
prise an articulating arm having a ?rst end supporting said 
mounting bracket and a second end coupled to said hub. The 
arm may include an upper arm, a loWer arm, an elboW joint 
and an end joint. The arm may be holloW to alloW cabling 
to pass therethrough, or solid to reduce manufacturing costs. 

[0022] In another aspect, the invention may comprise a 
multiple display apparatus. The apparatus may include a hub 
having a plurality of bores provided therein, at least tWo 
articulating arms and at least tWo displays. One of said at 
least tWo displays may be coupled to one of said at least tWo 
articulating arms at said display mount. The arms may 
comprise a ?rst member and a second member, the ?rst 
member including a bore mount and the second member 
including a display mount. 

[0023] The advantages of the present invention Will appear 
more clearly from the folloWing description in Which the 
present invention has been set forth in conjunction With the 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The invention Will be described With respect to the 
particular embodiments thereof. Other objects, features, and 
advantages of the invention Will become apparent With 
reference to the speci?cation and draWings in Which: 

[0025] FIG. 1A shoWs a front vieW of a three panel, six 
port or bore hub con?guration of the system of the present 
invention. 

[0026] FIG. 1B shoWs a rear vieW of the six bore—three 
?at panel display embodiment of the system of the present 
invention 

[0027] FIG. 1C shoWs a top doWn vieW of the six bore— 
three ?at panel display embodiment of the system of the 
present invention. 

[0028] FIG. 1D shoWs a rear perspective vieW of the six 
bore—three ?at panel display embodiment of the system of 
the present invention. 
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[0029] FIG. 1E shoWs an exploded vieW of the six bore— 
three ?at panel display embodiment of the system of the 
present invention. 

[0030] FIG. 2 shoWs a three-?at panel display embodi 
ment depicting the ?at panel displays of the embodiment of 
the invention shoWn in FIGS. 1A-1E positioned in a para 
bolic Wrap-around mode for ergonomically correct single 
user applications. 

[0031] FIG. 3A is a rear vieW of a tWo-panel alternative 
embodiment of the system of the present invention. 

[0032] FIG. 3B shoWs a top vieW of the embodiment of 
the system of the present invention shoWn in FIG. 3A. 

[0033] FIG. 4A and FIG. 4B shoW vieWs of an alternative 
embodiment of the desktop hub shoWn in FIGS. 3A and 3B. 

[0034] FIG. 5A shoWs a ?rst embodiment of the arm 
assembly of the present invention. 

[0035] FIG. 5B shoWs an exploded vieW of the upper arm 
assembly that serves to connect the mounting head to the 
primary arm assembly shoWn in FIG. SC. 

[0036] FIG. 5C shoWs an exploded vieW of the loWer arm 
assembly that serves to connect the secondary arm assembly 
to the hub body. 

[0037] FIGS. 6 shoWs an exploded vieW of the ?at panel 
display mounting head used in one embodiment of the 
system of the present invention. 

[0038] FIG. 7A shoWs the front vieW of a six ?at panel 
display embodiment of the present invention using a six bore 
hub. 

[0039] FIG. 7B shoWs the rear vieW of the alternative 
embodiment shoWn in FIG. 7A. 

[0040] FIGS. 8A-8D shoW prior art versions of multi 
display systems. 

[0041] FIG. 9A shoWs a perspective vieW of an alternative 
embodiment of the arm structure of the present invention. 

[0042] FIG. 9B shoWs an exploded perspective vieW of 
the embodiment of the arm structure shoWn in FIG. 9A. 

[0043] FIG. 10A shoWs a front vieW of an alternative 
embodiment of the hub suitable for use With a ?xed Wall 
and/or ?oor in accordance With the system of the present 
invention. 

[0044] FIG. 10B shoWs an exploded vieW of the alterna 
tive embodiment of the hub shoWn in FIG. 10A. 

[0045] FIGS. 11A shoWs a front vieW of another alterna 
tive hub embodiment that integrates a subWoofer, speaker or 
other device Within the hub in accordance With the present 
invention. 

[0046] FIG. 11B shoWs a top doWn vieW of the alternative 
hub embodiment of FIG. 11A. FIG. 11C shoWs a perspec 
tive vieW of the alternative hub embodiment of FIG. 11A. 

[0047] FIG. 12A shoWs a vieW of yet another alternative 
embodiment of the hub that scales in increments of tWo bore 
receptacles in accordance With the present invention. 

[0048] FIG. 12B shoWs a vieW of an exploded hub module 
based hub shoWn in FIG. 12A. 
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[0049] FIG. 13A shows an exploded vieW of another 
alternative embodiment of the invention that provides for 
poWer and data connectors betWeen the hub, arms and 
screens in accordance With the present invention. 

[0050] FIG. 13B shoWs a top doWn vieW of the embodi 
ment shoWn in FIG. 13A. 

[0051] FIG. 13C shoWs a perspective vieW of the embodi 
ment shoWn in FIG. 13A. 

[0052] FIGS. 14A and 14B shoW vieWs of a furniture 
integrated embodiment of the present invention. 

[0053] FIG. 15 shoWs a top vieW of an alternative embodi 
ment of the desktop hub With a total of 10 bores/ports. 

WRITTEN DESCRIPTION 

[0054] An ef?ciently scalable multiple display system 10 
is disclosed herein. The system includes a hub or hubs (or 
compatible foundation element), With a plurality of ports or 
bores that support a plurality of ?exible jointed arms onto 
Which devices such as ?at panel displays are integrated. It 
should be understood that the term “?at panel display” is not 
limited to only displays or any particular technology, but 
could incorporate any lightweight input/output device hav 
ing a generally ?at surface Which may be supported by the 
support structure described herein, and speci?cally includes 
tablet personal computers, personal digital assistants 
(PDAs), plasma displays, LCD’s, Polysilicon panels, Digital 
panels, DVI, Plasma displays, ALiS, PALCD, Field Emis 
sion Displays, ThinCRTs, LEDs, OLEDs, Light-Emitting 
Polymers, Digital Light Processors, HAD technology and 
the like. The invention can use a variety of devices Within 
the hub and arms, and easily supports a multitude of ?at 
panel display siZes and types. It also provides for extremely 
?exible positioning of each and every ?at panel display 
including: height adjustment, forWard backWard tilt, land 
scape to portrait rotation, ?at across presentation-mode 
through parabolic, and Wraparound single user mode. 

[0055] The applications for this multiple display system 
include individual users Who increase their productivity and 
enhance their computing capabilities as a result of the 
increased visual space that simultaneously accommodates 
multiple applications and tasks. Additional applications 
include collaborative Workgroups Working on single or 
multiple applications. The invention is capable of addition 
ally incorporating and/or supporting other devices Within, or 
in conjunction With, the hub or foundation, and arms are 
attached to the mounting structures. An additional embodi 
ment incorporating a subWoofer and stereo system can be 
adapted for use as a multi-media development and presen 
tation system and demonstrates one Way in Which additional 
devices can be incorporated Within the invention. 

[0056] In an alternative embodiment, the invention pro 
vides the means to implement a scalable integrated plurality 
of ?at panels 14 that can be mounted to a Wall to implement 
a multiple ?at panel display video Wall or to other structures. 
Still further objects and advantages Will become apparent 
from a consideration of the ensuing description and draW 
mgs. 

[0057] A ?rst embodiment of the scalable multiple ?at 
panel display system 10 is illustrated through various vieWs 
in FIGS. 1A-1E. In this embodiment, the system is illus 
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trated as comprising a three-screen single-roW con?guration 
that is expandable to a total of six ?at panel displays. It 
should be readily recogniZed that in accordance With any 
embodiment shoWn in this description, the invention is 
applicable to a minimum number of tWo displays. 

[0058] Adisplay system 10 in accordance With the present 
invention may include a hub 20 With a plurality of port 
receptacles, or bores, 26 into Which tubes 18, or arms 51, 
402 are inserted and upon Which a plurality of ?at panel 
displays 14 are mounted. (In the description set forth herein, 
multiple embodiments of arm assemblies (51 and 402) are 
presented. When referring to an arm assembly as inserted 
into a hub, it Will be understood that either of the various 
embodiments of the assemblies 51, 402, and/or the vertical 
extension tube 18, may be utiliZed Without departing from 
the scope of the present invention.) 

[0059] The ef?cient scalability and ?exibility of this sys 
tem is derived from the various embodiments of the hub and 
the fact that all ports do not need to be used immediately but 
rather can act as spare capacity for future upgrades and 
expansion. Additionally, the ?exibility of the arm and 
mounting structures are unique and extremely ef?cient in 
that they support a variety of ?at panel display types, siZes 
and con?gurations, including multiple roWs, Without the 
need to replace parts. The invention also provides the means 
of incorporating additional devices Within the invention as 
Well as attached to the invention. 

[0060] In the embodiment of FIGS. 1A-1E, tWo support 
ing arms 51 of the type illustrated in, for example, FIG. 5A, 
slide into tWo (26d and 26]‘) of the six vertical bores 26a-26f 
Within the hub body 20. In addition, a display elevation tube 
18 supports display 14b. Arms 51 and tube 18 form the 
infrastructure for the displays and, in this embodiment, 
house all poWer and data cables. The arms 51 support and 
position display mounting heads 15 that in turn support and 
position the ?at panel displays 14a-c. It should be recog 
niZed that the arms 51 illustrated in FIGS. 1A-1E could 
equally be of the type illustrated in FIGS. 9A and 9B or of 
a suitable alternative design. It should also be recogniZed 
that an arm assembly 51 could replace tube 18 in the 
embodiment of FIGS. 1A-1E. To increase the number of 
displays to six, one Would insert three more mechanical 
articulating arms 51 into the open or unused bores 26a-c as 
shoWn in FIGS. 7A and 7B. Each receptacle 26 is designed 
to receive one mechanical arm 51 or tube 18. While the 
present invention is capable of integrating six ?at panel 
displays, the siZe of the hub, its capacity and the number of 
bores may be increased beyond six By attaching addi 
tional mechanical arm assemblies 51 or elevation tube 18 
With taller hub end joints additional roWs of ?at panel 
displays can be achieved as shoWn in FIGS. 7A and 7B. 

[0061] FIG. 1A shoWs a front vieW of the invention in a 
three-screen con?guration. This is an embodiment that rep 
resents a typical desktop application and includes a hub 20, 
arms 51, ?at panel display mounting heads 15 and ?at panel 
displays 14 in a ?at-across position. 

[0062] TWo forWard extending legs 22 support the hub 
body 20. Each leg 22 provides support as Well as balance for 
the display. Each leg has a foot 24 on its underside that is 
made of rubber or other soft material designed to reduce 
sliding and prevent the system from scratching the surface it 
rests on. ForWard extending legs 22 can either be contiguous 
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to the hub body 20, as shown in an alternative embodiment 
of the hub in FIG. 4A, or attached as components, as shoWn 
in FIG. 1E. In addition, as described below, a modular form 
of the hub is provided, as shoWn in FIGS. 12A and 12B. 

[0063] FIG. 1B is a rear vieW of the embodiment shoWn 
in FIG. 1A. Each ?at panel display 14 is attached to a 
display mounting head 15 Which in turn is supported and 
positioned by a multi-articulating mechanical arm 51. Each 
mechanical display mounting head 15 is designed to enable 
variable physical positioning of the display it supports, 
providing for adjustments in height, tilt and rotation. The 
purpose for providing vertical height positioning is to ensure 
that each ?at panel display 14 can be positioned at the exact 
height as the one to its left and right. In addition, the vertical 
adjustment also provides the ability to position an entire roW 
of ?at panel displays at a desired height for optimum 
vieWing. The mounting heads 15 of each of the tWo outer 
arms 51a and 51c mount to a sliding head receptacle 21. The 
sliding head receptacle 21 is designed to have the means to 
slide or travel across the length of the secondary arm tube 
46. The ability of the sliding head receptacle 21 to slide 
laterally across the length of the secondary arm tube 46 
enables displays of varying siZes and shapes to be mounted 
to the display mounting heads 15 and to provide the means 
to eliminate the gaps betWeen ?at panel displays 14 of 
varying siZe. 

[0064] Elimination of the gaps betWeen ?at panel displays 
14 is achieved in one of tWo Ways. A ?at panel display is 
either moved closer to the ?at panel display 14 next to it by 
using the articulating point 60, 50 and 62 to manipulate the 
mechanical arm into the desired position, or by sliding the 
?at panel display mounting head 21 across the upper arm 
tube 46. In the case Wherein a central screen 14b is included, 
its mounting head 15 is attached directly to a ?at panel 
display elevation tube 18. 

[0065] FIG. 1C is a top doWn vieW of the three panel 
embodiment shoWn in FIG. 1A. For a clean look, and to 
reduce the chance of interference Within the hub, spare 
capacity bores 26 may be covered With removable plugs, or 
hole covers (not shoWn), prior to their use. Each mechanical 
arm 51 is attached to the hub body 20 by means of being 
inserted into the vertically drilled holes 26 in the hub body 
20. FIG. 1C shoWs legs 22 positioned at a forWard angle of 
45degrees relative to the face of the hub 20 to provide both 
forWard and side-toside balance for the system. The 45-de 
gree forWard angle of the arms 51 also maximiZes the ability 
of the invention to be positioned into the corner of the 
Workspace in Which the invention is used. From this per 
spective it is possible to see that the legs 22 are such a length 
as to provide both front-to-back as Well as left-to-right 
balance support. Due to the 45-degree angle of the hub legs 
22, the ?at panel displays 14 can be moved laterally aWay 
from the hub body as Well as forWard toWard the user While 
maintaining stability. 

[0066] Near the bottom of each hole 26 is a decrease in the 
hole diameter 27 to support the arm assembly 51 and to 
prevent it from falling through the hole 26. 

[0067] Further, in FIG. 1C the ?at panel displays 14a-14c 
are positioned in a side-by-side straight across or ?at-Wall 
formation. This is achieved by grasping each ?at panel 
display and physically pushing the ?at panel displays 14 
forWard and back causing joints 60, 50 and 62 to rotate. It 
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is the rotation of these three joints that alloWs the ?at panel 
displays to be moved forWard and back, inWard and out 
Ward, While maintaining a desired angle. To recon?gure the 
?at panel displays into a parabolic or Wrap-around con?gu 
ration the ?at panel displays 14 Would be moved forWard or 
toWard the user. This is made possible by rotation of joints, 
Where hub end joint 60 inserts into the hub arm receptacle 
26, Where loWer elboW joint 50 and upper elboW joint 62 
meet, and Where sliding mounting head 21 and ?at panel 
display mounting head 15 meet. 

[0068] FIG. 1D is a perspective vieW and FIG. 1E is an 
exploded rear vieW of the invention in the embodiment of 
FIG. 1A. 

[0069] To assemble this system, the hub legs 22 are 
attached to the hub body 20. In one construction, bores 26 
are drilled vertically into a solid metal hub body 20. Each 
arm receptacle bore 26 is designed to support one mounting 
arm assembly 51, tube 18 or assembly 402, as Well as 
incorporating poWer and data cables in certain embodi 
ments. 

[0070] In this embodiment, the siZe of each arm receptacle 
bore 26 in FIG. 1E is designed to be slightly larger than the 
leg Which is to be inserted therein. In an exemplary con 
struction, for example, the bore is designed to be about 
0.0600 inch larger than the hole. Hence, in an embodiment 
Where the leg is about 2.000 inches in diameter, the bore may 
in particular be 2.060 inches in diameter. The siZe of the hole 
26 at 2.060 inches is such that it Will receive a hub end joint 
60 of 2.000 inches diameter With enough space to alloW the 
hub end joint 60 to rotate up to 360 degrees alloWing the 
entire ?at panel display arm assembly 51 to be moved 
forWard and back to achieve optimum ?at panel display 
positioning. 

[0071] The dimensions set forth above, and in this Written 
description as a Whole, are exemplary and present only one 
siZe embodiment of the present invention. It should be 
understood that the dimensions may be expanded or reduced 
(so long as the clearances betWeen the boar and arm are such 
as to maintain stability of the arm) Without departing from 
the scope and content of the present invention. All such 
modi?cation of dimensions are Well Within the knoWledge of 
one of average skill in the art to implement. 

[0072] To prevent damage to parts, and to ensure smooth 
rotation of arm assembly 51, a circular Washer 165 is 
inserted into the arm receptacle hole 26. The circular Washer 
165 is slightly smaller than the dimension of the hole it ?ts 
into. There is a hole cut into the Washer to alloW cables to 
be routed through. In the above embodiment of a 2.000 inch 
leg, the hole has a diameter of about 1.600 inches. When the 
hub end joint of the arm is inserted into the arm receptacle 
hole 26 the bulk of its Weight rests on the Washer 165. 

[0073] FIG. 2 is a top doWn vieW of the invention in the 
embodiment shoWn in FIGS. 1A-1E con?gured as a three 
across ?at panel display 14 system With arms in a parabolic 
formation for ergonomically correct single-user applica 
tions. This demonstrates the ability of the ?at panel displays 
14 to be manipulated forWard and back so as to create either 
a ?at straight line formation as in FIGS. 1A-1E or to be 
formed in a Wrap-around formation as seen in FIG. 2. This 
is achieved by rotation Where the hub end joint 60 inserts 
into the hub arm receptacle hole 26, at the arm assembly 
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elbow joint where the lower arm elbow joint 50 inserts into 
the upper elbow joint 62, and where the ?at panel display 
mounting head 15 inserts into the sliding ?at panel display 
mount receptacle 21. The articulating arm assemblies 51 are 
designed in such a way that any ?at panel display 14 can be 
positioned next to the inner ?at panel display next to it at any 
desired angle. 
[0074] FIGS. 3A and 3B show a two-screen embodiment 
of the system of the present invention. FIG. 3A is a rear 
view of the invention in an embodiment with two ?at panel 
displays 14 in a side-by-side arrangement. Again, a six port 
hub is utiliZed to support the two panel con?guration depict 
ing how the same arm structures can be utiliZed to ef?ciently 
accommodate various numbers of screens without the need 
to replace parts. 
[0075] FIGS. 3A and 3B demonstrate the ability of the 
arm assembly 51 to also fold inward and over itself to 
support side-by-side ?at panel displays 14 in a two ?at panel 
display con?guration. This is achieved by rotating the upper 
arm assembly 51 until it is directly over the lower arm 
assembly 17. This diagram also demonstrates the ability to 
slide the ?at panel displays 14 inward to the desired distance 
by pushing the sliding mount receptacles 21 inward along 
the secondary arm tube 46. An additional advantage is the 
ability to fold the arms 51 over themselves so that the arms 
51 are able to extend outward sideways, as opposed to 
backward from the front, thus minimiZing the total depth 
required by the system. 
[0076] FIG. 3B is a top down view of the two ?at panel 
embodiment showing the arms 51 folded inward and over 
themselves, reducing the required depth of space required by 
the system. To expand this system from two ?at panel 
displays to four ?at panel displays across or to two rows of 
two displays, the user would insert more arm assemblies 51 
into the unoccupied arm receptacles or bores 26. To expand 
the system depicted in this diagram the user would insert one 
arm into each of the open outer corner bores 26a-b and 
would extend the arm 51 to its full extension length. 

[0077] FIGS. 4A and 4B show an alternative embodiment 
of the hub foundation. In this embodiment, the hub is formed 
as a cast, single piece unit. Again, the hub consists of two 
forward extending legs 22. In this case, legs 22 can either be 
a part of the main body 20 or separate cast components. Each 
leg 22 has on its underside a foot 24 made of a non-abrasive 
substance to prevent the legs 22 and hub 20 from sliding on 
the desired surface and not damaging it. In the main body 20 
there are six arm receptacle holes 26 of such a means that 
each can support one arm assembly 51. Other hubs and hub 
assemblies as shown in FIGS. 10A, 10B, 11A, 12A and 12B 
all demonstrate the ability to support much higher numbers 
of arms and or ?at panel displays and the ability to incor 
porate additional devices into the system including but not 
limited to incorporation within the hub itself as shown in 
FIG. 11A. 

[0078] FIGS. 5A, 5B and 5C show detailed views of one 
embodiment of an arm assembly 51 of the present invention. 

[0079] FIG. 5A is a side view of the fully assembled arm 
51. As noted above, in this embodiment of the arm assembly, 
power and data cables are routed through the interior of the 
arm. The integrated cabling provides for the positioning and 
adjustment of a variety of screen siZes, counts and con?gu 
rations between the hub body and the ?at panel mounting 
head. 
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[0080] The hub end joint 60 is connected to the primary 
arm tube 70 by four screws inserted into the clearance holes 
42 that pass through holes in the hub end joint and screw into 
tapped holes in the primary arm tube. At the opposite end of 
the primary arm tube 70 the lower elbow joint 50 connects 
to the primary arm tube using four screws inserted into the 
clearance holes 42 which come up through the bottom of the 
lower end joint 60. Sliding over the reduced diameter of the 
lower end joint 60 is the upper end joint 62. A washer 165 
visible in FIG. 5C ?ts between the location where the upper 
elbow joint and the lower elbow joint meet to reduce noise 
and wear and tear on the two metal parts. Four screws 
inserted into the clearance holes 42 pass through the upper 
elbow and down into the upper arm tube 46 to secure the two 
parts together. The sliding ?at panel display mount 21 slides 
over the upper arm tube 46. 

[0081] FIG. 5B is an exploded view of the upper arm 
assembly 16. At each end of the arm assembly is an open 
hole 72. The end hole 72 is designed to allow cables to exit 
so that they can be plugged into the ?at panel display 14. 
Cutouts 73 are of the design as to provide the means for 
allowing cables to be routed through the joint where sec 
ondary arm tube 46 and upper elbow joint 62 meet. Threaded 
holes 44 receive screws that pass through the clearance holes 
42 to secure the upper elbow joint to the secondary arm tube 
46. 

[0082] FIG. 5C is an exploded view of the lower arm 
assembly 17. The hub end joint 60 is designed in such a way 
that is has the means to be inserted into a bore 26 within the 
hub body 20 and rotate a full 360 degrees. The hub end joint 
60 is of the diameter that it can have a, for example, 1.600 
inch through hole drilled through it and have enough outer 
material so as to have the strength to support the arm 
assembly and a ?at panel display 14 while fully extended. 
The primary arm tube 70 inserts into the hole 38 drilled into 
the hub end joint 60 and is secured by four screws which are 
inserted through the clearance holes 42. On the bottom side 
of the primary arm tube 70 is a cutout designed to provide 
the means for routing power and video cables (not shown) 
through the joint. At the opposite end of the primary arm 
tube 70 is the lower elbow joint 50. As shown in FIG. 5A, 
the primary arm tube 70 inserts into the lower elbow joint 50 
and the two parts are joined by four mounting screws as in 
the joints described in FIG. 5B. 

[0083] As seen in FIGS. 5A and 1E, a feature to this 
invention is that each component in line from the ?at panel 
display mounting receptacle 26 through the arm assembly 51 
is hollow, and that the diameter of the hollow portion of each 
component of the arm assembly 51 is large enough so that 
video and power cables (not shown) can be routed through 
its entirety with the ends of the cables attached. As the hub 
end joint 60 is rotated in the arm receptacle hole 26, the 
remaining arm assembly 51 rotates with it. 

[0084] To enable each arm 51 to achieve the amount of 
articulation necessary to handle a wide selection of ?at panel 
display 14 siZes and position each ?at panel display 14 at a 
plurality of angles, an additional articulation point occurs 
where the lower elbow joint 50 meets the upper elbow joint 
62. To achieve 360 degrees of circular rotation at this 
additional articulation joint the upper elbow joint is designed 
to ?t snugly over the lower elbow joint. In the design shown 
in FIG. 5A the hole bored into the upper elbow joint 62 may 
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be about 1.660 inches, Which is about 0.0600 inch larger in 
diameter than the portion of the loWer elbow joint 50, Which 
inserts into the 1.600 inch bore in the upper elboW joint. 
Rotation at the joint Where the loWer elboW joint 50 and the 
upper elboW joint 62 meet allows the upper arm assembly 
upper elboW joint 62, upper arm tube 46, and sliding arm 
receptacle 21 to be rotated back over the loWer arm assembly 
consisting of hub end joint 60, and primary arm tube 70 as 
shoWn is FIGS. 5A, 5B, and 5C. This also alloWs the same 
arm assembly to efficiently support and integrate a variety of 
?at panel display siZes by moving the sliding arm receptacle 
21 horiZontally to the left or right to eliminate gaps betWeen 
the ?at panel displays 14. Mounting holes 177 located on 
each ?at panel display 14 are utiliZed in connecting the 
mounting head 15 With appropriate screWs. 

[0085] Further in FIG. 5A, to increase the positioning 
?exibility of ?at panel display 14 the sliding arm receptacle 
21 has a square cutout approximately 0.0600 inches greater 
than the dimensions of the upper arm tube 46. The ability of 
the sliding ?at panel display receptacle 21 to travel the 
length of the upper arm tube 46 provides the ability to 
position any siZe ?at panel display 14 in any position and at 
any angle lateral angle. To further increase the possible angle 
at Which the ?at panel displays can be positioned laterally, 
the ?at panel display mounting head 15 When inserted into 
the sliding ?at panel display mount is able to rotate up to 360 
degrees. The purpose of this is to position the ?at panel 
display at the desired angle regardless of the angle of the 
remaining arm assembly, as seen in the case of a tWo-screen 
system depicted in FIGS. 3A and 3B. The ability of this 
joint to rotate enables the ?at panel display 14 to be properly 
positioned at the desired vieWing angle When forming a tWo 
across ?at panel display formation as shoWn in FIG. 3A as 
Well as providing support and positioning for the tWo 
outermost ?at panel displays 14 When positioned in a 
parabolic con?guration of three integrated screens as seen in 
FIG. 2. 

[0086] FIG. 6A shoWs one embodiment of the ?at panel 
mounting head 15 of the present invention. Flat panel 
display mounting head 15 provides physical connection 
betWeen the arms 51, tube 18 and the ?at panel displays 14 
in addition to providing additional adjustments of the dis 
plays including: height, tilt and rotation; further this mount 
ing head is VESA standard compliant so as to be compatible 
With most ?at panel displays from major manufacturers as 
Well as our multiple-monitor-friendly ?at panel displays. 

[0087] The ?at panel display mounting head 15 connects 
the ?at panel display 14 to the mechanical arm assembly 51 
and provides the means for rotating the ?at panel display 14, 
a full 360 degrees, including from vertical ‘portrait’ orien 
tation through horiZontal ‘landscape’ vieWing, in addition to 
adjusting the height and adjusting the upWard and doWnWard 
tilt of the ?at panel display 14. A bolt 100 (Which may be, 
for example, a 1A inch bolt) passes through the star-shaped 
clearance hole 144, through Washers 105 and through the 
clearance hole 115 of the nose-piece 110. Passing out the 
other side of the nose piece 110, the bolt 100 passes through 
the clearance hole of the Washer 105 and into the threaded 
hole 116 of the adjustment knob 120. 

[0088] To assemble the ?at panel display mounting head, 
the four bolts 150 are inserted through the clearance holes 
137 of the center plate 135 and into the tapped holes 191 of 
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the left and right ears 130 and 125. The vertical adjustment 
plate is slid doWn onto the center plate 135 so that the 
outWard grooves 147 of the vertical adjustment plate slide 
doWn into the inWard grooves 146 of the center plate 135. 
The vertical adjustment plate 136 aligns With the center plate 
135 so that the clearance hole 164 of the vertical mounting 
plate 136 aligns With the blind hole 138 of the center plate 
135. The vertical adjustment nut 153 is inserted into the 
clearance hole 164 in the vertical adjustment plate 136 With 
the threaded hole 154 of the vertical adjustment nut in a 
vertical orientation. The upper most tightening knob 152 is 
attached to the threaded rod 151 by screWing the tightening 
knob onto the threaded rod 151. The threaded rod is inserted 
into the clearance hole 166 until it hits the vertical adjust 
ment nut 153. The threaded rod is turned clockWise to make 
the threaded rod go into the tapped or threaded nut. This is 
continued until the threaded rod protrudes out the bottom of 
the vertical adjustment plate 136. The second tightening 
knob 152 is attached to the threaded rod 151 by screWing it 
on. The friction Washer 165 is inserted into the recess 171. 
The ?at panel display mounting plate 170 is pushed onto the 
vertical adjustment plate 136. The assembly is completed by 
inserting the bolt 190 through Washer 180, and thrust bearing 
185 and second Washer 180, then through the counter bore 
recessed hole 172 ?at panel display mounting plate 170 and 
into the threaded hole 163 in the center of the vertical 
adjustment plate 136. Flat panel displays 14 are attached to 
the ?at panel display mounting plate 170 by inserting screWs 
through holes 175 or 176. 

[0089] The mounting head 15 attaches to any VESA 
compatible ?at panel display 14 through the means of four 
through holes 175 or 176 provided in the mounting head 15 
that match either the 75 mm square pattern 176 or the 100 
mm square pattern 175 established by VESA as standard ?at 
panel mounting patterns. Once fully assembled, the reduced 
diameter 103 of nose piece 110 can be inserted into the 
sliding head receptacle 21 of the arm assembly 51, 402. 

[0090] FIGS. 7A and 7B shoW another embodiment of the 
invention Wherein six panels are mounted to a single display 
hub 20. This six port, six ?at panel display demonstrates 
hoW the three ?at panel embodiment shoWn in FIGS. 1A to 
IE efficiently scales from three ?at panel displays to six and 
hoW the spare capacity in any given hub can be utiliZed. 

[0091] FIG. 7A shoWs a six ?at panel display 14 system 
With the ?at panel displays 14a-f in tWo roWs of three ?at 
panel displays 14 per roW. The ?at panel displays 14 are 
supported by the mechanical arm assemblies 51 (shoWn in 
FIG. 7B). The hub body 20, legs 22 and feet 24 support each 
arm 51. 

[0092] FIG. 7B is a rear perspective vieW of the alterna 
tive embodiment of the invention. The upper roW of ?at 
panel displays 14a-c are supported by arm assemblies 51 
that are suspended above the ?rst roW of three ?at panel 
displays 14 by vertical extension tubes 18. The vertical 
extension tubes 18 are holloW so as to provide the means for 
routing the poWer and data cables through them and up to 
and through the arms 51. To alloW for forWard and backWard 
movement necessary to maintain forWard position When the 
center ?at panel display 14 is tilted doWn the center arm 19 
can be slid through the hole in the upper extension tube 18. 

[0093] FIG. 9A is a perspective vieW of an alternative 
embodiment of a multi-articulating mechanical arm 402. 
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This alternative arm 402 is constructed from solid parts and 
cabling is not routed through the arms. This embodiment has 
a signi?cantly reduced cost of manufacture as compared 
With assembly 51. While this embodiment does not alloW 
internal routing of the poWer and video cables, it offers the 
same ?exibility and articulation as the arms 51. The hub end 
joint 405 is tWo inches in diameter so as to be interchange 
able betWeen all hubs FIG. 1A-1E described above, as Well 
as additional embodiments of the hub described With respect 
to FIGS. 11A-C and FIG. 12A-B. 

[0094] FIG. 9B is an exploded vieW multi-articulating 
mechanical arm 402 shoWn in FIG. 9A. Solid arm segment 
420 inserts into hub end joint 405 at hole 416 and into loWer 
elboW joint 425. The upper elboW joint 440 inserts into the 
hole 427 drilled into the loWer arm joint 425. Upper solid 
arm segment 445 inserts into both the upper elboW joint 440 
and into the upper ?at panel display joint 450 at hole 451. 
A shoulder bolt 418, 426, and 456 secures each joint. To 
assemble, shoulder bolt 418 is inserted up through Washer 
417 into the hub joint 405 Where it enters a clearance hole 
drilled into both the hub joint 405 and the solid arm segment 
420 through clearance hole 421 and into a tapped hole at the 
upper portion of the hub end joint 405. This process is 
repeated for the loWer arm elboW joint 425, the upper elboW 
joint 440 and the ?at panel display joint 450. Washers 441 
and 445 are inserted as the contact point betWeen joints to 
reduce metal on metal friction. 

[0095] FIG. 10A is a perspective vieW of an alternative 
embodiment of the hub portion of the invention. This 
embodiment alloWs displays 14 to be mounted to a ceiling, 
?oor or other structure and enables the invention to be 
employed in con?gurations beyond the desktop. FIG. 10A 
shoWs hoW a system Would be con?gured into a ?oor mount 
system-based hub that typically supports a greater plurality 
of ?at panel displays and can ef?ciently be modi?ed to ful?ll 
unique demands. 

[0096] FIG. 10B is an exploded, perspective vieW of the 
hub of FIG. 10A and demonstrates a ?oor mount system. 
ForWard extending leg 200 lays parallel With the ?oor 
surface and supports the invention. Af?xed by means of 
bolts, Welding or other means of attachment to the ?oor leg 
200 is a vertically orientated leg mount 213 designed to 
receive the vertically orientated holloW tube 204. The ver 
tical tube 204 attaches to the leg mount 213 by means of 
screWs inserted into and through clearance holes 202 and 
into the tapped holes 201. HoriZontal mounting bar 270 is 
attached to the vertical bar 204 by means of being inserted 
into the sliding clamp 260 Where it is attached by means of 
screWs that are inserted into and through the clearance holes 
215 and into the tapped holes 214 of the sliding clamp 260. 
This step is repeated at each end of the horiZontal bar 270. 
The sliding clamp 260 is held into place by means of tWo 
screWs that insert into and through clearance holes 252 of the 
clamp end-plate 250 and into the tapped holes 214 of the 
sliding clamp 260. Securing the screWs into the sliding 
clamp causes the clamp end plate 250 and the sliding clamp 
260 to compress and tighten doWn onto the vertical bar 204 
and holds the assembly in place. 

[0097] Flat panel display pods 220 With bores 216 having 
means to receive arm assemblies 51, 402 are attached to the 
horiZontal bar 270 by means of screWs that are inserted 
through the clearance holes 231 on the pod clamp plate 230 
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and into the tapped holes in the ?at panel display pod 220. 
The pods 220 are moved laterally along the horiZontal bar 
270 until they are in the preferred position, alloWing for 
placement of a variety of screen siZes Within a desired 
proximity of each other. Once in the preferred position the 
pod 220 is secured into position by tightening the four 
screWs, Which ?t into the tapped holes 222. Arm assemblies 
51, 402 are then inserted into the bores 216 of the pods 220 
and ?at panel displays 14 attached to the ?at panel display 
mounting plates 15 are attached as described in FIG. 6A. 

[0098] Multiple roWs of ?at panel displays can be 
achieved by mounting multiple horiZontal bars 270 and ?at 
panel display pods 220 as described above and along the 
horiZontal bar 204. When implementing multiple roWs of ?at 
panel displays 14, the ?at panel displays of one roW can be 
positioned so that the bottom of the top ?at panel display can 
be positioned directly along the top edge of the ?at panel 
display 14 beloW it by moving the horiZontal bars. This 
ability to position the horiZontal bars enables roWs of 
varying siZes to be implemented With minimal gaps betWeen 
the roWs. Flat panel displays 14 can be positioned either in 
?at across formations or can be formed in semi-circular or 
parabolic formations by sWinging the ?at panel displays 
forWard and back using the articulating arm joints of the arm 
assemblies 51, 402. 

[0099] FIG. 11A is a front vieW of an alternative embodi 
ment of the hub component of the invention. In this embodi 
ment a component device such as a speaker or subWoofer is 
integrated into the hub speaker cavity 510 to provide a high 
quality sound system While also providing the ability to 
support a plurality of the previously described arm assem 
blies 51, 402 and ?at panel displays 14. The hub body 500 
is supported by tWo forWard extending legs 520 that are 
attached to the main body 500 by means of screWs, Which 
insert into the clearance holes 550 and into the tapped holes 
in the body of the hub. TWo rear feet 560 are attached near 
the back portion of the invention to provide rear support. The 
rear feet 560 as Well as the front feet 531 are made of a 
non-abrasive material that rests on the surface Where the hub 
is located, such as the desktop. The speaker is enclosed by 
the speaker housing 510 that inserts into the large diameter 
hole 540 drilled or cast into the loWer and upper plates of the 
hub body 500. The speaker inserts into the hub body 500 
from upside doWn and from the bottom up so that the sound 
is projected doWnWard into the desktop surface. 

[0100] It should be recogniZed that the component device 
may comprise any number of elements, including but not 
limited to: a subWoofer, speakers, computer input/output 
devices such as USB, ?reWire and headphone jack; a remote 
control sensor; speaker volume controls; video source con 
trols such as DVI, analog, s-video, and RCA jacks; multi 
media players such as cd-rom, mpeg3, mpeg4, and DVD 
players; gaming interfaces such as inputs for joysticks and 
integrated sound cards; audio ampli?ers; lap-top video split 
ters or connections; a PDA docking station; a poWer supply; 
connections for other peripherals; and multifunction printer/ 
scanner devices. 

[0101] FIG. 11C is a top doWn vieW of the hub of FIG. 
11A and shoWs that this particular embodiment is designed 
to support a total of nine arms 51, 402. Aplurality of holes 
540 are drilled into the hub body 500 of such a siZe that the 
arms 51, 402 can be inserted into the holes 540. Near the 
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bottom of each hole 540 is a decrease in the hole diameter 
541 to support the arm assembly 51, 402 and to prevent it 
from falling through the hole 540. To prevent the hub and 
attached arms 51, 402 and ?at panel displays 14 from falling 
forWard are tWo legs 520 With pods 530 attached to the legs 
having feet 531 of a non-abrasive material, to prevent the 
legs from scratching the support surface. 

[0102] The ability to incorporate additional components 
Within or upon the underlying structure here and in other 
embodiments is not limited to a speaker or subWoofer, but is 
shoWn to demonstrate the ?exibility of the hub and the 
potential to integrate a plurality of components Within the 
invention easily While maintaining the scalability and the 
compatibility With the arm assemblies 51, 402 and the ?at 
panel mounting heads 15 as shoWn in FIG. 1E. 

[0103] FIG. 12A is a top doWn, front vieW of another 
alterative embodiment of a hub to the invention. This 
embodiment provides for unlimited expandability of the 
system through the means of modular pods 300 Which 
connect together and make up an alternative embodiment to 
the hub body 20 as depicted in the present invention easily 
visible in FIG. 1E. This modular embodiment can start With 
one dual bore pod 300 that supports a total of arm assemblies 
51, 402 or elevation tubes 18. Additional dual bore pods 300 
can be incorporated into the infrastructure to increase capac 
ity as needed by the user. This embodiment demonstrates 
hoW three dual bore pods 300 connect. The outer most pods 
300 connect With legs 320 to a foot 375 With a non-abrasive 
material at its base 330. Arm assemblies 51, 402 insert into 
the pods 300 at bore 301. 

[0104] FIG. 12B is an exploded vieW of the alternative 
embodiment of the modular hub. The pods 300 are attached 
to each other by means of a connecting rod 350 Which inserts 
into the horiZontal hole 340 drilled into the side of the pod 
300 once the connecting rod 350 is fully inserted into the 
pod 300 a shoulder bolt (not shoWn) is inserted doWn into 
the pod 300 clearance hole 310 Where it passes through the 
hole 355 drilled into the connecting rod 350 and into the 
tapped hole (not shoWn) near the bottom of the pod 300. To 
attach the legs to the outer side of the outer pod or pods 300 
the leg 320 is inserted in the forty-?ve degree hole 345 
drilled into the pod 300. To secure the leg 320 to the pod 300 
a shoulder bolt is inserted into the clearance hole 345, 
through the hole 376 in the leg 320 and into a tapped hole 
(not shoWn) in the pod 300. Vertical slot 315 provides 
clearance for poWer and data cables so that arm assemblies 
51, 402 can be inserted and removed Without the need to 
feed said cables through bottom clearance hole 310. 

[0105] FIG. 13A shoWs an alternative embodiment of the 
invention in Which the poWer and data connections are made 
by means of incorporated electrical connectors. The hub 625 
receives both poWer and video signals via cables 630 for 
each video port and terminates the tWo cable types at a single 
electrical connector 600 inside of the bore 26. Each bore 26 
in the hub Will then have one set of poWer cables and one set 
of video signal Wires terminate at one connector positioned 
at the bottom of each bore receptacle 26. 

[0106] When, a mechanical arm is inserted into a bore 26 
of the hub 625, the connector at the base of the arm 610 is 
mated With the connector 600 located Within the bore. The 
poWer and video signals are then passed on through the arm 
635 Where they terminate at the connector 615 at the 
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opposite end of the arm. Both poWer and video signal are 
noW readily accessible at the top end of the arm 615. 

[0107] The ?nal component to the embodiment is a ?at 
panel display 640 housed in a customiZed housing ?tted With 
connector 620 designed to ?t onto the mechanical arm 645. 
The display connector 620 is mated With the upper arm 
display connector 615 to establish poWer and data connec 
tions to the screen and hold the screen in place. In effect all 
electrical and video signal Wiring necessary to operate the 
video screen has been automatically provided. 

[0108] FIG. 13B is a top doWn vieW of the 9-bore hub 625 
shoWing the rotating electrical connectors 600 located 
Within each hub bore 26. This connector 600 mates With the 
connector at the bottom of the sWing in order to pass on the 
poWer and signal connection. Each hub bore 26 also contains 
a positioning pin 655 that has the function of ensuring proper 
alignment during insertion and operation. The required 
number of poWer and data sources 650 lead into the hub 
body 625. Within the hub body 625 they are individually 
routed to each of the individual connectors 600. 

[0109] FIG. 13C is a side vieW of the mechanical arm 645 
that cleanly houses the poWer and data cabling 660. The 
connector 610 at the bottom portion of the arm is the 
connector that mates With the rotating connector 600 in the 
hub body 625 to make the ?rst poWer and data connection. 
The upper connector 615 in the mechanical arm 645 mates 
With the ?at panel display connector 620 to bring poWer and 
data to the display panel 640. 

[0110] The manner of using the invention is similar to 
using a typical display interface While computing. Typically 
upon ?rst use, the ?at panel displays 14 are positioned into 
the preferred con?guration and alignment via the ?exible 
arms 51, 402 and the adjustable mounting heads 15. The 
multiple ?at panel displays 14 act as one virtual desktop 
alloWing users to move, siZe and spread information and 
images across all ?at panel displays or allocate certain 
images to certain ?at panel displays. This ability is a 
function of the video card incorporated into the computing 
system. The user can noW effectively multi-task betWeen 
applications and vieW more information simultaneously 
Which results in increased productivity and capabilities. 
Additionally the user may rotate the ?at panel displays 14 
betWeen landscape and portrait orientation to better visualiZe 
documents that are in vertical formats due to the ?exibility 
of the ?at panel display mounting head 15. In operation an 
individual may immerse themselves in the visual content by 
forming an ergonomically-correct parabolic ?at panel dis 
play con?guration (FIG. 2A) or the user may position ?at 
panel displays ?at across for collaborative Workgroups 
(FIG. 1C) or to serve as an audio video enable presentation 
system When used implementing the multi-media hub 
(FIGS. 11A, 11B, 11C) to accommodate situations Where 
more than one person needs to vieW and or access the 

system. In operation the invention easily supports and incor 
porates a variety of such additional devices Within and onto 
the system in addition to supporting a plurality of ?at panel 
displays. Further, in operation the number of ?at panel 
displays is not limited by the scope of the invention as the 
system provides both potential spare capacity in addition to 
a scalable infrastructure that is not limited in the number of 
?at panel displays supported per hub as is evidenced but not 
limited to the cases of the structurally based hub (FIGS. 10A 
and 10B) and the modular hub (FIGS. 12A and 12B). 
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[0111] FIG. 14A shows a top doWn vieW of an alternative 
embodiment of the invention Wherein the supporting arms 
610 are directly inserted into a table 656 or piece of 
furniture. A circular table mount 657 having similar func 
tionality to the bores 26 located Within the hub body 20 in 
FIG. 2 facilitates the insertion, support and rotation of arms 
610. Further the arms 610 mate With the ?at panel mounting 
heads 15 that attach to the ?at panel screens 14 as previously 
disclosed in detail in the description and draWings for FIGS. 
1A to 1E. FIG. 14B shoWs hoW this alternative embodiment 
looks from the front With three ?at panel displays 14 in a 
single roW con?guration. 

[0112] FIG. 15 shoWs a top doWn vieW of an alternative 
embodiment of the hub body 20 With a total of ten bores 26 
and tWo legs 24 providing support for a total of ten arm 
assemblies to be integrated into the hub. 

[0113] Accordingly, an ef?ciently scalable multiple moni 
tor display and device integration system is provided. The 
system is an extremely ?exible platform for the integration, 
expansion and upgrades of ?at panel display technologies as 
Well as additional devices. 

[0114] For example in selecting and utiliZing a 6-port hub 
system, a user can start With a tWo ?at panel display 
con?guration and add arms and ?at panel displays as bud 
gets alloW and as usage dictates. In the case of the 6-port 
hub, a user can expand the system to integrate a total of 6 ?at 
panels in a variety of con?gurations including multiple 
roWs. An important advantage of the invention is that the 
system groWs based on the unique needs of the user and does 
so Without the need to sacri?ce or replace existing parts in 
the process. 

[0115] This expandable multiple ?at panel display system 
enables ef?cient expansion from one ?at panel display to a 
plurality of ?at panel displays using interchangeable parts 
that alloW for ef?cient expansion Without the need to discard 
current components. In addition to the expansion potential 
this invention is designed in such a Way so as to support a 
Wide variety of siZes of ?at panel displays from most 
manufacturers and integrate them in multiple con?gurations, 
again Without compromising or replacing existing parts as 
the system scales. The extremely ?exible infrastructure of 
the system also alloWs for a variety of adjustments that 
further enhance the customiZation of the system and the 
bene?ts to the user. The invention cleanly implements 
multiple monitors, devices and their inputs and outputs 
Within its structure. Further objects and advantages are to 
provide a system that is an efficiently scalable multiple 
display solution over the long-term, alloWing users to 
modify and expand as they need and as display technologies 
evolve. Finally, the multiple positioning of the ?at panel 
displays and the alternative embodiments of the hubs ful?ll 
a Wide scope of applications, from the most basic computing 
tasks on to the most demanding multi-media development 
and presentation and including applications and process not 
having been invented yet. Finally the invention can also 
integrate additional devices Within and upon the system. 

[0116] The foregoing detailed description of the invention 
has been presented for purposes of illustration and descrip 
tion. It is not intended to be exhaustive or to limit the 
invention to the precise form disclosed. Many modi?cations 
and variations are possible in light of the above teaching. 
The described embodiments Were chosen in order to best 
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explain the principles of the invention and its practical 
application to thereby enable others skilled in the art to best 
utiliZe the invention in various embodiments and With 
various modi?cations as are suited to the particular use 
contemplated. It is intended that the scope of the invention 
be de?ned by the claims appended hereto. 

What is claimed is: 
1. A multiple display apparatus, comprising: 

a hub capable of supporting a variable number display 
support members; 

at least tWo support members coupled to the support hub; 
and 

at least tWo mounting brackets respectively associated 
With said at least tWo support members. 

2. The display apparatus of claim 1 further including at 
least tWo ?at-panel displays respectively mounted on said 
support members by said at least tWo mounting brackets. 

3. The multiple display apparatus of claim 1 Wherein said 
hub comprises a hub including a plurality of bores. 

4. The display apparatus of claim 3 Wherein said plurality 
of bores equals tWo bores. 

5. The display apparatus of claim 3 Wherein said plurality 
of bores equals three bores. 

6. The display apparatus of claim 3 Wherein said plurality 
of bores equals six bores. 

7. The display apparatus of claim 3 Wherein said plurality 
of bores equals nine bores. 

8. The display apparatus of claim 3 Wherein said plurality 
of bores equals ten bores. 

9. The display apparatus of claim 3 Wherein said plurality 
of bores are drilled into a solid hub. 

10. The display apparatus of claim 3 Wherein said plu 
rality of bores are cast. 

11. The display apparatus of claim 3 Wherein said plural 
ity of bores is provided in a ?xed structure. 

12. The display apparatus of claim 4 Wherein said struc 
ture is a desk. 

13. The display apparatus of claim 4 Wherein said struc 
ture is a Wall. 

14. The display apparatus of claim 1 Wherein said hub 
includes modular pods, each pod having a plurality of bores 
therein and being capable of coupling to others of said pods. 

15. The display apparatus of claim 1 Wherein said hub is 
?xed to a Wall. 

16. The display apparatus of claim 1 Wherein said hub 
includes an integrated component device. 

17. The display apparatus of claim 1 Wherein each said 
support member comprises an articulating arm having a ?rst 
end supporting said mounting bracket and a second end 
coupled to said hub. 

18. The display apparatus of claim 17 Wherein each arm 
includes an upper arm, a loWer arm, an elboW joint and an 
end joint. 

19. The display apparatus of claim 18 Wherein the upper 
arm and loWer arm are coupled by the elboW joint, and the 
upper arm and loWer arm are rotatable With respect to each 
other by 360° With respect to said elboW joint. 

20. The display apparatus of claim 18 Wherein the articu 
lating arm is rotatable about the end joint by 360°. 

21. The display apparatus of claim 18 Wherein the articu 
lating arm is holloW to alloW cabling to pass there through. 




