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(54) Title: SUPPORT FOR ONE OR MORE FLAT PANEL DISPLAYS

(57) Abstract: A support for at least one flat panel display permits adjustment of the display in one axis or two axes. The support
(100) includes a support element (130) at the rear of the at least one panel connected to the rear of the at least one flat panel (150,
160) display at two spaced locations. In the preferred embodiments, the support element (130) extends parallel to the rear of the at
least one flat panel display in at least one position thereof. First axis adjustable couplings are provided at each of the two locations
that permit adjustment of the at least one flat panel display in a first axis. In embodiments that provide for adjustability in two axes,
at least one second axis adjustable coupling is provided between the two locations to permit adjustment in a second axis. In these
embodiments, the adjustment mechanism may be gimbal-like. In the preferred embodiments, adjustment in both axes is limited.
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SUPPORT FOR ONE OR MORE FLAT PANEL DISPLAYS

COPYRIGHT NOTICE
[0002] A portion of the disclosure of this patent document contains material

that is subject to copyright protection. The copyright owner has no objection to the
facsimile reproduction by anyone of the patent document or the patent disclosure, as
it appears in the Patent and Trademark Office patent files or records, but otherwise

reserves all copyrights whatsoever.

BACKGROUND OF THE INVENTION
[0003] The invention relates to a support for one or more flat panel displays,
e.d., monitors, touch screens and other displays used in various applications,

including personal computers, televisions, industrial machinery, etc.

[0004] U.S. Patent Nos. 5,687,939 and 6,276,655 disclose supports for flat
panel displays.

SUMMARY OF THE INVENTION
]0005) The invention provides a support for at ieast one flat panel display that

permits adjustment of the at ieast one flat display in one axis or two axes. In
accordance with the invention, the support includes an oblong support element at the
rear of the at least one panel connected to the rear of the at least one flat panel
display at two spaced locations. In the preferred embodiments, the oblong support
extends parallel to the rear of the at least one flat panel display in at least one
position thereof, but need not. First axis adjustable couplings are provided at each
of the two locations that permit adjustment of the at least one flat panel display in a
first axis. In embodiments that provide for adjustability in two axes, at least one
second axis adjustable coupling is provided between the two locations to permit

adjustment in a second axis. In these embodiments, the adjustment mechanism
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may be gimbal-like. In the preferred embodiments, adjustment in both axes is

limited.

0006} The oblong support element may comprise two spaced members, 1o
each of which is connected an first axis adjustable coupling for adjustment in the first
axis. Alternatively, the oblong support element may comprise one member
positioned between the two locations, to which is connected another element that
extends between the two locations. A first axis adjustable coupling is connected to
the other member at each of the two locations. For an embodiment in which
adjustment is permitted in only the first axis, each first axis adjustable coupling Is
rigidly connected, directly or indirectly, to the rear of the at least one flat panel

display.

[0007] The first axis adjustable couplings preferably comprise at least one
pivot joint and means for maintaining the at least one flat panel display in an
adjusted position in the first axis. The at least one pivot joint and such means may
permit continuous adjustment or stepped adjustment of the at least one flat panel
display in the first axis. In the preferred embodiment, one first axis adjustable
coupling comprises a hinge and the other first axis adjustable coupling comprises a
sliding coupling. Either or both the hinge or the sliding coupling element provides for
frictional engagement to maintain the at least one flat panel display in an adjustead
position in the first axis. Alternatively, detents or stops can be provided in or In
association with either the hinge or the sliding coupling which are engaged to
maintain the at least one flat panel display in an adjusted position, with such
engagement being overcome by application of a suitable force to re-adjust the at
least one flat panel display in the first axis. In a preferred embodiment, the hinge

comprises a friction hinge.

[0008] In the preferred embodiment, at least one second axis adjustable
coupling is provided to permit adjustment of the at least one flat panel display in a
second axis perpendicular to the first axis. This second axis adjustable coupling is
located between the first and second locations and, with the first axis adjustable
couplings, provides a gimbal-like adjustment mechanism. In the preferred
embodiment, a shaft 310 (Fig. 10) extending adjacent the rear of the at least one flat
panel display is rigidly connected, directly or indirectly, at its ends to the first axis

adjustable couplings, and in a central region to the at least one flat panel display by
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at least one a pivot joint, e.g., a friction hinge 210 (Fig. 10). Preferably, the shaft
extends parallel to the rear of the at least one flat panel display, but need not. Thus,

the at least one flat panel display may be rotated about the axis of the shaft to adjust

the position of the at least one flat panel display in the second axis.

[0009] Preferably, the at least one second axis adjustable coupling comprises
a pivot joint and means for maintaining the at least one flat panel display in an
adjusted position in the second axis. The at least one pivot joint and such means
may permit continuous adjustment or stepped adjustment of the at least one flat
panel display in the second axis. In the preferred embodiment, the pivot joint
comprises a bearing or a hinge which provides for frictional engagemént to maintain
the at least one flat panel display in an adjusted position in the second axis.
Alternatively, detents or stops can be provided in or in association with the bearing or
hinge which is engaged to maintain the at least one flat panel display in.an adjusted
position, with such engagement being overcome by application of a suitable force to
re-adjust the at least one flat panel display in the second axis. In the preferred

embodiment, the at least one pivot joint comprises a friction bearing or friction hinge.

[0010] In the preferred embodiment, the oblong support element comprises" a

relatively thin bar or rod extending in the shape of a full or partial loop. The loop may

resemble all or part of a rectangle or oval. The two spaced members referred to
above form opposed parts of the loop and are connected together directly and/or
through a central (relative to the at least one display panel) support element, that can
rest on or be attached to a desktop or other horizontal surface and extena vertically
therefrom, or that can be attached to a vertical wall or work surface and extend
horizontally therefrom. In the alternative embodiment, the oblong support element

comprises a thin bar or rod extending between the two locations and connected to

the central support element.

[0011] In other embodiments, the invention provides a support for two flat
panel displays arranged either horizontally or vertically aligned. In these
embodiments, an oblong element as described above extends horizontally at the
rear of each of the horizontally aligned flat panel displays and vertically at the rear of
each of the vertically aligned flat panel displays. Each of the oblong elements is

connected to the same central support and extend therefrom in opposite directions.
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n the preferred loop embodiments, each oblong element forms or appears to form

part of a larger composite loop.

[0012] In the embodiments that support two flat panel display, the respective
support can be scaled or otherwise modified to support three or more flat panel
displays. In one embodiment, the support supports four flat panel displays arranged
in two vertically aligned columns (or two horizontally aligned rows). Inthese

embodiments, the oblong element also extends from the central support to two tlat

panel displays as discussed above.

[0013] In accordance with the invention, the use of thin bar(s) or rod(s), while
achieving required support functions, presents an esthetically pleasing and
distinctive appearance, particularly the embodiment including the loop, and
particularly the loop embodiments for supporting two or four flat panelﬂ displays. The
use of thin bars or rods minimizes bulk so as not to visually obstruct or encumber the
rear of each flat pahel display. The mechanism or mechanisms provided by the
invention for adjusting the at least one flat panel display are either substantially

hidden from view or appear streamlined or lightweight and uncomplicated.

BRIEF DESCRIPTION OF THE FIGURES
[0014] The invention is illustrated in the figures of the accompanying drawings

which are meant to be exemplary and not limiting, in which like references are

intended to refer to like or corresponding parts, and in which:

[0015] Fig. 1 is a front perspective view of dual horizontally arranged flat panel

displays and a support therefore in accordance to the invention;

[0016] Fig. 2 is a rear perspective view of the dual flat panel displays and

support depicted in Fig. 1;

[0017] Fig. 3 is a side view of the dual flat panel displays ana support depicted
in Fig. 1;

[0018] Fig. 4 is a top view of the dual flat panel displays and support depicted
In Fig. 1;

[0019] Fig. 5 is a front perspective view of dual vertically arranged flat panel

displays and a support therefore in accordance to the invention;
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[0020] Fig. 6 is a rear view of the dual flat panel displays and support depicted
in Fig. 5;

[0021] Fig. 7 is a rear perspective view of the adjustment mechanism for

adjusting a flat panel display of the horizontal arrangement of Fig. 1 or the vertical

arrangement of Fig. 5;

[0022] Fig. 8 is a rear perspective view of a flat panel display and a support

therefore in accordance with the invention;

[0023] Fig. 9 is an exploded, rear perspective view of the support depicted in

Fig. 1 and one of the flat panel displays depicted in Fig. 1; and

[0024] Fig. 10 is an enlarged perspective view of the coupling mechanism for

adjustments in two perpendicular axes of the adjustment mechanism of the support

depicted in Fig. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0025] Referring to Fig. 1, a support generally referenced by 100 supports two

flat panel displays 150, 160 in a horizontally aligned relationship. The support 100
includes a base or pedestal 110 and a centrally located (relative to the flat panel
displays 150, 160) vertical column 120 (an embodiment of the central support
element referred to above) to which the flat panel displays 150, 160 are adjustably
connected by the support structure depicted in Figs. 2-4, 7 and 9-10. The pedestal
110 rests on a desktop or tabletop or other horizontal support surface. Wiring

harness 112 provides display signals from a computer and electrical power to the flat

panel displays 150, 160.

10026] The inventive support may also be used to support a single flat panel
display (Fig. 8) or two flat panel display in a vertically alignead relationship (Fig. 5), or
scaled to support four flat panel displays (not shown) in two rows of horizontally
aligned flat pahel displays similar to the row shown in Fig. 1. Alternatively, a single
flat panel display may be supported centered above the horizontally aligned displays
depicted in Fig. 1 using the support structure depicted in Fig. 8. If necessary,

additional pedestals and/or columns may be used.

[0027] The support 100 permits limited adjustment of each display 150, 160

(independently of each other) with respect to a horizontal axis and a vertical axis (the.
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first and second axes referred to above). Fig. 3 illustrates in broken lines adjustment
of display 150 with respect to the horizontal axis, i.e., up/down tilting, and Fig. 4
illustrates in broken lines adjustment of display 160 with respect to a vertical axis,

i.e., left/right tilting. (The terms up/down and left/right refer to disposition of the front

of display 150 with respect to its home position described below.)

[0028] Referring to Fig. 2,the support 100 includes a frame 130 (an
embodiment of the oblong element referred to above), which, in the preferred
embodiment, generally has a rectangular, oval or other oblong shape. The frame is
supported by the column 120 at a suitable distance from the pedestal 110, so that
the displays 150, 160 are positioned a suitable height from a work surface on which
the pedestal rests. The frame 130 includes a loop 130a, 130b for each flat panel
display 150, 160, respectively. For a single flat panel display (Fig. 8), a single loop
130c is used. The frame 130 and loops 130a, 130b extend parallel to the rear 152 of
the flat panel display devices 150 and 160, at least when they are in a home
position, as depicted in Figs. 1 and 2. In the home position, the front and/or rear of
each display 150, 160 is parallel with the vertical, and the two displays are

horizontally aligned. A wiring harness 140 runs from the rear of each display 150,

160 into the column 120.

[0029] Referring to Fig. 2, wiring harnesses 140 are combined into the wiring
harness 112 in column 120, which exits the column 120 near the pedestal 110 (or in
an alternate embodiment, from the pedestal). Thus, the wiring harnesses are hidden
within column 120, and neatly run from the rears of the displays 150, 160 to the
column 120. This arrangement provides an aesthetically pleasing way to run wires

from the displays 150, 160 to a computer and a source of electrical power.

[0030] Since the frame structure and couplings for mounting each display 150,
160 to the rear of the respective display is the same, such structure will be described

with respect to display 150 with the understanding that the description also applies,

as appropriate, to display 160.
[0031] Referring to Fig. 2, each loop 130a, 130b of the frame 130 includes an

upper and lower horizontally extending frame part 131, 132 and a vertically

extending frame part 133. At the ends of loop 130a opposite frame part 133, the
loop 130a is attached to the column 120. In the preterred embodiment, as shown In
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attached to the column 120. Thus, the frame 130 may comprise a single large loop as
shown in Fig. 9, or two smaller loops, each attached to the column 120.

[0032] An upper first axis adjustable coupling 180 (for up/down tiiting ) adjustably
connects the upper frame part 131 to the rear of the display 150 (through another
coupling 210 described below), and a lower first axis adjustable coupling 182 adjustably
connects the lower frame part 132 to the rear of the display 150 at the two spaced
locations referred to above. The upper adjustable coupling 180 in the preferred
embodiment comprises a friction hinge. The lower adjustable coupling 182 is a sliding
coupling which provides forward/rear motion and also performs a camming function to
assist in tilting the display 150 up and down during up/down adjustment thereof. Both
the friction hinge 180 and the sliding coupling 182 are streamlined in appearance so as

to provide an aesthetically pleasing appearance to those parts.

[0033] Referring to Fig. 7, the friction hinge 180 has one hinge part 184 rigidly
connected to the frame part 131, and another hinge part 185 that extends to and is
adjustably coupled to the rear 152 of the display 150. The hinge 180 permits limited
left/right tilting, and is discussed in more detail below in connection with Figs. 9-10.
Similarly, the sliding coupling 182 has a guide button 186 rigidly connected to the frame
part 132 and a slotted bracket 187 that extends to and is adjustably coupled to the rear
of the display 150. The bracket 187 has a slot 188 in which the guide button 186 is
slidably engaged. Opposed ends of the slot 188 function as stops, and limit the range
of up/down adjustment. The bracket 187 is curved to allow or cam the display 150 to {ilt

as if is moved away from and towards the frame 130. The home position is that in
which the guide button 186 is in the center of the slot 188, so that the display 150 can
be tilted equally up/down from the home position.

10034] As shown in Fig. 7, the hinge part 185 includes a vertically extending
portion 190, and the sliding coupling part 187 includes a vertically extending portion
191, both of which enter a compartment 175 at the rear 152 of the display 150. In this
embodiment, some of the vertical portion 190 of the hinge part 185 and some of the
vertical portion 191 of sliding coupling part 182 are exposed and are vis)ible from the

rear of display 150. In another embodiment, the compartment 175 covers these vertical
portions.

Replacement Sheet 7

AMENDED SERT
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[0035] Referring to Figs. 9 and 10, the vertical portions 190 and 191 of the
hinge 180 and the sliding coupling 182 are each connected to an opposite end of a
shaft 310 that is rotatably coupled to the rear of display 150 by a pivot joint 210
depicted in Figs. 9 and 10. This permits limited left/right adjustment of the display
150, as discussed in more detail in connection with Figs. 9 and 10. The hinge 180

and the pivot joint 210 frictionally maintain the display 150 in an adjusted up/down

and left/right position, respectively.

[0036] In another embodiment (not shown), the frame 130 is replaced by a
horizontal member 200 (represented by the horizontal broken lines in Fig. 7)
connected to column 120 extending at approximately the center of the frame 130.
Another vertical member 201 (represented by the vertical broken lines in Fig. 7) is
connected to the horizontal member 200; The hinge 180 and the sliding coupling
182 are then connected to opposite ends of the vertical member 201 at the spaced

locations referred to above.

[0037] In the embodiment depicted in Figs. 5 and 6, the flat panel display
devices 550, 560 are supported in a vertically aligned relationship by a support
referenced generally by 500. (The last two digits of the reference numbers used In
Figs. 1-4 and 7 and those used in Figs. 5 and 6 refer to corresponding parts.)
Referring to Fig. 6, the support 500 includes a frame 530 to which are connected
hinges 580 and sliding couplings 582. The cylindrical portion 505 partially
corresponds to the column 120, except it extends horizontally instead of vertically.
The frame 530 and cylindrical portion 505 are supported by vertical support

members 515 and 520 connected to the pedestal 510 and the frame 530 and the
cylindrical portion 505 of the frame 530, respectively. The connection to the
cylindrical portion 505 is at a suitable distance above the pedestal 510 to position the
displays 550, 560 at a suitable height from a work surface on which the pedestal
rests. The vertical portions 190, 191 of the hinge 180 and sliding coupl:ing 182 enter
the compartment 175 and are rotatably coupled to the rear of the respective display
550, 552 as described in connection with the embodiment depicted in Figs. 1-2.
Up/down and left/right adjustment proceeds as described for the embodiment
depicted in Figs.1-2. Also, a single member may replace the frame 530 as described
for the embodiment depicted in Figs.1-2 in connection with Figs. 2 and 7. (The

wiring harnesses have been omitted from Figs. 5 and 6.)
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[0038] Referring to Fig. 8, support 100a is provided for a single flat panel
display 150. A frame 130c is provided, similar in configuration and function, to the
frame 130 of the embodiment depicted in Figs. 1-2. The frame is supported by a
vertical column 120a at a suitable height, as described above for the other
embodiments. A hinge 180 and a slidable coupling 182 are connected to the frame
130c as described in connection with the embodiment of Figs. 1-2. Up/down and

left/right tilting operate as described for the embodiment of Figs. 1-2.

[0039] Fig. 9 is an exploded view of the support 100 of the embodiment
depicted in Figs. 1-2, and Fig. 10 depicts portions of Fig. 9 enlarged. The hinge 180

and the pivot joint 210 are discussed below in connection with Figs. 9 and 10.

[0040] The hinge part 185 of hinge 180 comprises a hollow cylinder 350, and
the hinge part 184 comprises blocks 357 connected to the upper frame part 131. A
shaft 345 extends through the hollow cylinder 350 and is pinned thereto by pins 370
passing through and engaged in holes 375 in the cylinder 350 aligned with holes In
the shaft 345. The shaft 345 is thus locked to the cylinder 350 and prevented from
rotating. Connected to the ends of shaft 345 are keys 360 that are received in
keyways 364 in the blocks 357. The keys 360 may be made of piastic and include a
flexible longitudinally extending ear or tab 361 which is received in a longitudinal slot

366 off of a cylindrical bore 365 that forms the keyway in block 357 .

[0041] Still referring to Figs 9 and 10, the tab 361 engaged in the slot 366
defines the home position corresgonding to location of the guide button 186 midway
in the slot 188 of the slide bracket 187. Application of a suitable force to the display
150 will rotate the shaft and dislodge the tab 361. The tab 361 then wipes the inner
circumference of the cylindrical bore 365 and frictionally engages the bore in an
adjusted position to maintain the display in an up/down adjusted position. As
discussed above, the guide button 186 and the slot 187 provide stops to limit the

range of up/down adjustment.

[0042] Referring to Figs. 9 and 10, the pivot joint 210 comprises a friction
hinge 305 connected to a bracket 309 that in turn is connected to the rear 152 ofi
display 150. The friction hinge 305 includes four sections, each including a
cylindrical part 307 and tab 306. Each tab 306 has a screw hole which is used to
connect the hinge 305 to the bracket 309. A shaft 310, connected at opposite ends
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to the vertical portions 190, 191 of the hinge 180 and sliding coupling 182, is
rotatably received in the friction hinge 305. By virtue of this connection of the friction
hinge 305 to the hinge 180 and the slidable coupling 182, which can not rotate, the
shaft 310 is prevented from rotating. Thus, left/right tilting of the display panel 150
causes the friction hinge 305 to rotate about the shaft 310. The diameter of the
friction hinge 305 is selected to frictionally engage the shaft 310 and maintain the
display 150 in an adjusted left/right position. The friction hinge 305 may be made of
plastic. The frame 130 and the wiring haresses 140 may limit the maximum
left/right adjustment range of the displays 150, 160. However, any suitable stop may

be provided to limit adjustment to a lesser range.

[0043] Referring to Fig. 9. covers 175a are provided to form and close the
compartments 75 depicted in Fig.2 and other figures. These compartments house

electrical components and connectors.

[0044] The combination of the hinge 180 and the slidable coupling 182 at two
spaced locations, and the friction hinge 305 located between the two spaced
locations provides a gimbal-like support adjustable in two mutually perpendicular

dXES.

[0045] While the invention has been described and illustrated in connection
with preferred embodiments, many variations and modifications as will be evident to
those skilled in this art may be made without departing from the spirit and scope of
the invention, and the invention is thus not to be limited to the precise details of
methodology or construction set forth above as such variations and modification are
intended to be included within the scope of the invention. For example, the location
of the pivoting and sliding couplings may be reversed so that the display device
pivots from the bottom rather than from the top. Moreover, the use of a pedestal
and column is just one possible way to secure the frame. The frame may be

secured by appropriate structures to a wall or ceiling, for example.

10
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CLAIMS:

1. A support for at least one flat panel display that permits adjustment of the
at least one display about two mutually perpendicular axes, comprising:

an oblong support element comprising first and second spaced, opposed
parts extending in parallel and adapted to extend along the rear of the at least one
display;

a first axis adjustable coupling and a second axis adjustable coupling;

the first axis adjustable coupling comprising a pivot joint connected to the
first spaced part and to the second axis adjustable coupling, and a sliding coupling
including slidably engaged parts connected to the second spaced part and to the
second axis adjustable coupling;

the second axis adjustable coupling being adapted to be connected to the
rear of the at least one display;

the first axis adjustable coupling being adapted to permit the at least one
display to pivot about a first axis at the pivot joint for adjusting the at least one
display about the first axis and the second axis adjustable coupling being adapted
to permit adjustment of the at least one display about a second axis perpendicular
to the first axis;

the first and second axes adjustable couplings being adapted to define a
home position of the at least one display in which the at least one display is
parallel to the oblong support element, parallel to a plane and from which the at
least one display is adjustable relative to the oblong support element away from
the home position equally in opposite directions into a plurality of positions about
each of the first and second axes, the at least one display not being parallel to the
plane in each of the plurality of positions.

2. A support for at least one flat panel display that permits adjustment of the
at least one display about two mutually perpendicular axes, comprising:

an oblong support element comprising first and second spaced, opposed
parts extending in parallel and adapted to extend along the rear of the at least one
display, wherein the first and second spaced, opposed parts form part of a loop:;

11
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a first axis adjustable coupling and a second axis adjustable coupling;

the first axis adjustable coupling being adapted to permit the at least one
display to pivot about a first axis for adjusting the at least one display about the
first axis and the second axis adjustable coupling being adapted to permit
adjustment of the at least one display about a second axis perpendicular to the
first axis; .

the first and second axes adjustable couplings being adapted to define a
home position of the at least one display in which the at least one display is
parallel to the oblong support element, parallel to a plane and from which the at
least one display is adjustable relative to the oblong support element away from
the home position equally in opposite directions into a plurality of positions about
each of the first and second axes, the at least one display not being parallel to the

plane in each of the plurality of positions.

3. The support of claim 1, wherein the pivot joint comprises a hinge connected
to the first spaced part and to the second adjustable coupling, and the parts of the
sliding coupling:comprise a guide and a bracket connecting the second axis
adjustable coupling and the second spaced part, the bracket having a slot in

which the guide is slidably movable.

4, The support of claim 3, wherein the second axis adjustable coupling
comprises a pivot joint adapted to be connected to the rear of the at least one

display and, at first and second locations thereof, to the first axis adjustable

coupling.
5. The support of claim 3, wherein the hinge comprises a friction hinge.
6. The support of claim 1, wherein the first axis adjustable coupling and the

second axis adjustable coupling cooperate to provide a gimbal-like adjustment
mechanism for the at least one display.

12



CA 02497543 2010-02-02

7. The support of claim 1, comprising a vertically extending support member
to which the oblong support element is connected and means for supporting the

vertically extending support member on a flat horizontal surface.

8. A support for a plurality of flat panel displays that permits adjustment of
each display about two mutually perpendicular axes, comprising for each display:

an oblong support element comprising first and second spaced, opposed
parts extending in parallel and adapted to extend along the rear of the display;

a first axis adjustable coupling and a second axis adjustable coupling;

the first axis adjustable coupling comprising a pivot joint connected to the
first spaced part and to the second axis adjustable coupling, and a sliding coupling
including slidably engaged parts connected to the second spaced part and to the
second axis adjustable coupling;

the second axis adjustable coupling being adapted to be connected to the
rear of the display;

the first axis adjustable coupling being adapted to permit the display to
pivot about a first axis at the pivot joint for adjusting the display about the first axis
and the second axis adjustable coupling being adapted to permit adjustment of
the display about a second axis perpendicular to the first axis;

the first and second axes couplings being adapted to define a home
position of the display in which the display is parallel to the oblong support
element, parallel to a plane and from which the display is adjustable relative to the
oblong support element away from the home position equally in opposite
directions into a plurality of positions about each of the first and second axes, the

display not being parallel to the plane in each of the plurality of positions.

9. The support of claim 8, wherein the oblong support elements for at least
two of the plurality of displays are adapted to hold the displays horizontally

aligned.

10.  The support of claim 8, wherein the oblong support elements for at least

two of the plurality of displays are adapted to hold the displays vertically aligned.
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11.  The support of claim 8, wherein, for a respective display, the first axis
adjustable coupling and the second axis adjustable coupling cooperate to provide
a gimbal-like adjustable mechanism for the display.

12.  The support of claim 9, comprising means for supporting the two
horizontally aligned oblong support elements on a flat horizontal surface.

13. The support of claim 10, comprising means for supporting the two vertically

aligned oblong support elements on a flat horizontal surface.

14. A support for at least one flat panel display that permits adjustment of the
at least one display about two mutually perpendicular axes, comprising:

an oblong support element comprising a first and second spaced, opposed
parts extending in parallel and adapted to extend along the rear of the at least one
display; and

a first pivot joint adapted to be connected to the rear of at least one display,
the first pivot joint having a pivot axis and being adapted to permit the at least one
display to be adjusted about the pivot axis;

a second pivot joint connected to the first spaced part and to the first pivot
joint;

a sliding coupling comprising slidably engaged parts connected to the
second spaced part and to the first pivot joint, wherein the second pivot joint and
the sliding coupling are adapted to permit adjustment of the at least one display
with the first pivot joint connected thereto about an axis perpendicular to the pivot
axis,

the second pivot joint and the sliding coupling, and the first pivot joint
connected thereto being adapted to define a home position of the at least one
display in which the at least one display is parallel to the oblong support element,
parallel to a plane and from which the at least one display is adjustable relative to
the oblong support element away from the home position equally in opposite
directions into a plurality of positions about the pivot axis and the axis
perpendicular thereto, the at least one display not being parallel to the plane in

each of the plurality of positions.
14
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15.  The support of claim 14, wherein the second pivot joint comprises a hinge
connected to the first part of the oblong support element and to the first pivot joint
at a first location thereof, and the parts of the sliding coupling comprise a guide
button and a brécket connecting the first pivot joint at the second location thereof
and the second part of the oblong support element, the bracket having a slot in

which the guide button is movable.
16. The support of claim 15, wherein the hinge comprises a friction hinge.

17.  The support of claim 14, wherein the first pivot joint, the second pivot joint
and the sliding coupling provide a gimbal-like adjustment mechanism for the at
least one flat panel display.

18. The support of claim 14, comprising a vertically extending support member
to which the oblong support element is connected and means for supporting the
vertically extending support member on a flat horizontal surface.

19.  The support of claim 14, wherein the support is for a plurality of displays,
and wherein the oblong support element or elements for at least two of the

plurality of displays are adapted to hold the displays horizontally aligned.

20. The support of claim 14, wherein the support is for a plurality of displays,
and wherein the oblong support element or elements for at least two of the
plurality of displays are adapted to hold the displays vertically aligned.

21. A support for at least one flat panel display that permits adjustment of the
at least one display about two mutually perpendicular axes, comprising:

an oblong support element comprising a first and second spaced, opposed
parts extending:in parallel and adapted to extend along the rear of the at least one

display, wherein the first and second spaced, opposed parts form part of a loop;
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a first pivot joint adapted to be connected to the rear of at least one display,
the first pivot joint having a pivot axis and being adapted to permit the at least one
display to be adjusted about the pivot axis;

a second pivot joint connected to the first spaced part and to the first pivot
joint;

a sliding coupling comprising slidably engaged parts connected to the
second spaced part and to the first pivot joint, wherein the second pivot joint and
the sliding coupling are adapted to permit adjustment of the at least one display
with the first pivot joint connected thereto about an axis perpendicular to the pivot
axis;

the second pivot joint and the sliding coupling, and the first pivot joint
connected thereto being adapted to define a home position of the at least one
display in which the at least one display is parallel to the oblong support element,
parallel to a plane and from which the at least one display is adjustable relative to
the oblong support element away from the home position equally in opposite
directions into a plurality of positions about the pivot axis and the axis
perpendicular thereto, the at least one display not being parallel to the plane in

each of the plurality of positions.

22. A support for at least one flat panel display that permits adjustment of the
at least one display about two mutually perpendicular axes, comprising:

a support element comprising spaced first and second opposed parts
extending in parallel and adapted to extend along the rear of the at least one
display, wherein the first and second spaced, opposed parts form part of a loop;

a pivot joint connected to the first and second parts of the support element
by a hinge and a slidable coupling comprising a bracket and a guide button, the
bracket having a slot in which the guide button is movable, the pivot joint being
adapted to be connected to the rear of the at least one display with the support
extending at the rear of the display, the pivot joint having a pivot axis and being

adapted to permit the at least one display to be adjusted about the pivot axis;
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the hinge being connected to the first part and to the pivot joint at a first
location thereof; the hinge having a hinge axis which is perpendicular to the pivot
axis, the hinge being adapted to permit the at least one display to be adjusted
about the hinge axis; and

the sliding coupling slidably connecting the second part of the support
element and the pivot joint at a second location thereof spaced from the first

location.
23.  The support of claim 22, wherein the hinge comprises a friction hinge.

24.  The support of claim 22, comprising a vertically extending support member
to which the support element or elements are connected and means for

supporting the vertically extending support member on a flat horizontal surface.

25.  The support of claim 22, wherein the support is for a plurality of displays,
and wherein the oblong support element or elements for at least two of the

plurality of displays are adapted to hold the displays horizontally aligned.

26.  The support of claim 22, wherein the support is for a plurality of displays,
and wherein the oblong support element or elements for at least two of the
plurality of displays are adapted to hold the displays vertically aligned.

27.  Atleast one flat panel display and a support therefor that permits
adjustment of the at least one display about two mutually perpendicular axes, the
support comprising:

an oblong support element comprising first and second spaced, opposed
parts extending in parallel and along the rear of the at least one display;

a first axis adjustable coupling and a second axis adjustable coupling:

the first axis adjustable coupling comprising a pivot joint connected to the
first spaced part and to the second axis adjustable coupling, and a sliding coupling

Including slidably engaged parts connected to the second spaced part and to the
second axis adjustable coupling;
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the second axis adjustable coupling being connected to the rear of the at
least one display;

the first axis adjustable coupling permitting adjustment of the at least one
display about a first axis at the pivot joint and the second axis adjustable coupling
permitting adjustment of the at least one display about a second axis
perpendicular to the first axis;

the first and second adjustable axes couplings defining a home position of
the at least one display in which the at least one display is parallel to the oblong
support element, parallel to a plane and from which the at least one display is
adjustable relative to the oblong support element away from the home position
equally in opposite directions into a plurality of positions about each of the first
and second axes, the at least one display not being parallel to the plane in each of
the plurality of positions.

28. A plurality of flat panel displays and a support therefor that permits
adjustment of each display about two mutually perpendicular axes, the support
comprising for each display:

an oblong support element comprising first and second spaced, opposed
parts extending in parallel and along the rear of the display;

a first axis adjustable coupling and a second axis adjustable coupling;

the first axis adjustable coupling comprising a pivot joint connected to the
first spaced part and to the second axis adjustable coupling, and a sliding coupling

including slidably engaged parts connected to the second spaced part and to the
second axis adjustable coupling;

the second axis adjustable coupling being connected to the rear of the
display;

the first axis adjustable coupling permitting adjustment of the display about
a first axis at the pivot joint and the second axis adjustable coupling permitting
adjustment of the display about a second axis perpendicular to the first axis:

the first and second axes adjustable couplings defining a home position of
the display in which the display is parallel to the oblong support element, parallel
to a plane and from which the display is adjustable relative to the oblong support
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element away from the home position equally in opposite directions into a plurality
of positions about each of the first and second axes, the display not being parallel
to the plane in each of the plurality of positions.

29. A support for at least one flat panel display that permits adjustment of the
at least one display about two mutually perpendicular axes, comprising:

an oblong support element comprising first and second spaced, opposed
parts extending in parallel and adapted to extend along the rear of the at least one
display, whereih the first and second spaced, opposed parts form part of a loop;

a first axis adjustable coupling connected to each of the first and second
spaced, opposed parts; and

a second axis adjustable coupling connected to the first axis adjustable
coupling and adapted to be connected to the rear of the at least one display;

the first axis adjustable coupling being adapted to permit adjustment of the
at least one display about a first axis and the second axis adjustable coupling
being adapted to permit adjustment of the at least one display about a second
axis perpendicular to the first axis;

the first axis adjustable coupling comprising a hinge connected to the first
spaced part and to the second adjustable coupling, and a sliding coupling
comprising a guide button and a bracket slidably connecting the second spaced

part and the second axis adjustable coupling, the bracket having a slot in which
the guide is slidably movable.

30. A support for at least one flat panel display that permits adjustment of the
at least one display about two mutually perpendicular axes, comprising:

an oblong support element comprising a first and second spaced, opposed
parts extending in parallel and adapted to extend along the rear of the at least one
display, wherein the first and second spaced, opposed parts form part of a loop;
and

means adapted for adjustably coupling the support element to the at least
one display, comprising:
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a pivot joint adapted to be connected to the rear of at least one display, the

pivot joint having a pivot axis and being adapted to permit the at least one display

to be adjusted about the pivot axis; and

means connected to the pivot joint at first and second spaced locations
thereof and to the first and second spaced parts, respectively, the means being
adapted to perrnit adjustment of the at least one display with the pivot joint
connected thereto about an axis perpendicular to the pivot axis;

the means connected to the pivot joint comprising a hinge connected to the
first spaced part of the oblong support element and to the pivot joint at the first
location thereof, and a slidable coupling comprising a guide button and a bracket
slidably connecting the second spaced part of the oblong support element and the

pivot joint at the second location thereof, the bracket having a slot in which the

guide button is movable.

20



} Ol



00000000000000000000

PCT/US2003/006436



CA 02497543 2005-03-02
WO 2004/023273 PCT/US2003/006436

no
—— —\
iy 1§ b Tl

3/10



CA 02497543 2005-03-02

PCT/US2003/006436

WO 2004/023273

4/10



CA 02497543 2005-03-02
WO 2004/023273 PCT/US2003/006436

FIG. §

oo - L s
_____"___#!‘Illlllllllllllllllg"

5/10



CA 02497543 2005-03-02
WO 2004/023273 PCT/US2003/006436

6/10



CA 02497543 2005-03-02
WO 2004/023273 PCT/US2003/006436

7/10



CA 02497543 2005-03-02
WO 2004/023273 PCT/US2003/006436

1S 2.

8/10



CA 02497543 2005-03-02
WO 2004/023273 PCT/US2003/006436

~
(9
AT
L.
. w—
- TJ—
e (e
:(;(‘ >

~INNT-AY
Hadtigan

{~jEmyn}

. .
e ¥

b

9/10



CA 02497543 2005-03-02
WO 2004/023273 PCT/US2003/006436

10/10



no



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - abstract drawing

