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Published:

DEVICE MOUNT WITH SELECTIVELY POSITIONABLE TILT AXIS
RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Application No. 60/883,303, filed

January 3, 2007, hereby fully incorporated herein by reference.

FIELD OF THE INVENTION
The present invention relates to electronic displays and devices and more particularly to

mounting devices for electronic displays and devices.

BACKGROUND OF THE INVENTION
Flat panel electronic display devices such as LCD and plasma displays offer many

advantages over conventional CRT and rear projection displays, such as improved picture
resolution, elimination

of screen flicker, and greatly decreased physical dimensions.

Consequently, flat panel displays are becoming commonplace in business and residential
settings.

Often, it is desirable to mount a flat panel display from a fixed structure such as a wall,
ceiling, column or other structural feature.

Consequently, specialized mounts have been

developed to enable displays to be mounted from fixed structures, while also enabling selective
positioning of the display for visibility or convenience.
Some prior adjustably positionable mounts include various arrangements of brackets and

arms to enable tilting of the display screen. Examples of such tilt mounts are disclosed in U . S

Patent No. 6752363 to Boele and U.S. Published Patent Application No. US20020033436A1 by
Peng, et. al. A drawback of such simple tilt devices wherein the tilt axis passes through the

mount behind the display is that the display tends to tip forward or backward about the tilt axis

unless it is held in the desired position with friction or other mechanical locking devices. In that
large flat panel display devices, particularly plasma displays, can be quite heavy and unwieldy, it

can be difficult for an individual to simultaneously lift the display in the desired position and

manipulate the mechanical locking device to fix the display in position.
In other prior mounts, this drawback is overcome by locating the tilt axis of the display

within the display itself, preferably proximate the display center of gravity. Such mounting

devices are disclosed, for example, in U.S. Patent Nos. 6,905,101 to Dittmer and 7,028,961 to
Dittmer, et. al., each hereby fully incorporated herein by reference.

Due to the wide variations in display configuration it can sometimes be difficult to

position the display on these prior mounts so that the tilt axis passes through or proximate the

center of gravity so that the display is balanced. If the display is not balanced, it will tend to tip
up or down on the mount unless restrained by friction or a locking mechanism, thereby

presenting the drawbacks of prior art mounts. Although different mounts can be made for each
model display so that the tilt axis is properly positioned for that model, this approach adds

manufacturing and production cost and leads to complexity of installation.
What is still needed in the industry is a mount for attaching a variety of makes and
models of flat panel electronic displays to a fixed structure that also enables the display to be
balanced about its center of gravity so as to be easily manipulated by an individual.

SUMMARY OF THE INVENTION
The present invention addresses the need of the industry for a mount for attaching a
variety of makes and models of flat panel electronic displays to a fixed structure that also enables
the display to be balanced about its center of gravity so as to be easily manipulated by an
individual. In an embodiment of the invention, a mounting system for an electronic display

device includes a support structure adapted to attach to a fixed structure and a display interface
operably coupled with the support structure. The display interface includes an interface member

presenting a display mounting surface for receiving the electronic display thereon, and a tilt head
assembly defining a substantially horizontal tilt axis oriented generally parallel with, and spaced

apart from, the display mounting surface. When the electronic display device is received on the
display mounting surface, the tilt axis extends through the electronic display device. The tilt
head assembly includes a control mechanism for selectively shifting the tilt axis between a first
location spaced apart a first distance from the display mounting surface and a second location

spaced apart a second distance from the display mounting surface, wherein the second distance is

greater than the first distance.
In an embodiment of the invention the tilt head assembly of the system includes a first

carrier having at least one follower and a first guide member defining a first guide structure
positioned along an arc centered on the tilt axis. The at least one follower and the first guide
structure are engaged and together define a range of tilt motion about the tilt axis. The control

mechanism is operably coupled with the first guide member to selectively shift an orientation of
the first guide structure to thereby effect selective shifting of the tilt axis between the first and
second locations. The guide structure may be curved, generally straight, angular or any other

shape. Moreover, the guide structure may be a slot, groove, channel, ridge, cam edge, or any

other structure.
In an embodiment of the invention, the system may include a second guide member

defining a second guide structure positioned along the arc centered on the tilt axis. The first
carrier includes at least a pair of followers. One of the pair of followers is engaged with the first
guide structure and the other of the pair of followers is engaged with the second guide structure.
The first and second guide members may be operably coupled such that when the orientation of
first guide structure is shifted with the control mechanism, an orientation of the second guide
member is also shifted.
In an embodiment of the invention, a mounting system for an electronic display device,

includes a support structure adapted to attach to a fixed structure and a display interface operably

coupled with the support structure. The display interface generally includes an interface member

presenting a display mounting surface for receiving the electronic display thereon and a tilt head
assembly defining a substantially horizontal tilt axis forward of the display mounting surface.
The tilt head assembly includes means for selectively shifting the tilt axis between a first location
spaced apart a first distance from the display mounting surface and a second location spaced

apart a second distance from the display mounting surface, wherein the second distance is greater
than the first distance.
An embodiment of the invention may also include an electronic display system. The

system includes an electronic display device with a front side presenting a display screen and an

opposing rear side and a mount for attaching the electronic display device to a fixed structure.

The mount includes a support structure adapted to attach to a fixed structure and a display
interface operably coupled with the support structure. The display interface has an interface

member presenting a display mounting surface confronting the rear side of the electronic display

device and a tilt head assembly defining a substantially horizontal tilt axis oriented generally
parallel with and spaced apart from the display mounting surface such that the tilt axis extends

through the electronic display device. The tilt head assembly includes a control mechanism for

selectively shifting the tilt axis between a first location spaced apart a first distance from the
display mounting surface and a second location spaced apart a second distance from the display
mounting surface, wherein the second distance is greater than the first distance.
An embodiment of the invention may also include a method for mounting an electronic

display on a fixed structure with a mount defining a virtual tilt axis forward of the mount. The
method may include adjusting the mount to shift the location of the virtual tilt axis so as to

coincide with the center of gravity of the electronic display.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a front perspective view of an electronic display mount according to an

embodiment of the invention;
Fig. 2 is a front elevation view of the mount of Fig. 1;
Fig. 3 is a fragmentary perspective view of an attachment channel assembly of an

electronic display mount according to an embodiment of the invention;
Fig. 4 is a top plan view of the attachment channel assembly of Fig. 3 coupled with a

carrier portion of a mount according to an embodiment of the invention;
Fig. 5 is a rear elevation view of the attachment channel assembly and carrier portion of
Fig. 4;
Fig. 6 is a rear perspective view of one of the attachment channels depicted in Figs. 4 and
5;

Fig. 7 is a top plan view of the electronic display mount of Fig. 1;
Fig. 8 is a rear perspective view of the display interface portion of a mount according to
an embodiment of the invention coupled with an electronic display device;

Fig. 9 is a fragmentary side elevation view of the mount and display of Fig. 8, depicting

the display being selectively tilted about a tilt axis B-B;
Fig. 9a is a fragmentary side elevation view of a portion of the guide member and carrier

portions of a mount according to an alternative embodiment of the invention;
Fig. 9b is a fragmentary side elevation view of a portion of the guide member and carrier

portions of a mount according to another alternative embodiment of the invention;
Fig. 9c is a fragmentary side elevation view of a portion of the guide member and carrier

portions of a mount according to another alternative embodiment of the invention;
Fig. 10 is a fragmentary side elevation view of the mount and display of Fig. 8 with the

follower member, interface plate and display depicted in phantom and with the tilt axis
positioned in a first location at a first distance from the interface plate;
Fig. 11 is a fragmentary side elevation view of the mount and display of Fig. 8 with the

follower member, interface plate and display depicted in phantom and with the tilt axis
positioned in a second location at a second distance from the interface plate;
Fig. 12 is a fragmentary side elevation view of the mount and display of Fig. 8 with the

follower member, interface plate and display depicted in phantom and with the tilt axis
positioned in a third location at a third distance from the interface plate;

Fig. 13 is a rear perspective view of the mount of Fig. 8 with the follower member

depicted in phantom to enable viewing of the upper and lower guide members;
Fig. 13a is a fragmentary top plan view of the mount of Fig. 8;
Fig. 14 is a rear perspective view of the mount of Fig. 8 without the follower member and

follower pins;
Fig. 15 is a rear perspective view of the carrier portion of the mount of Fig. 8;

Fig. 16 is a rear perspective view of the upper guide member portion of the mount of Fig.
8;

Fig. 17 is a rear perspective view of the lower guide member portion of the mount of Fig.
8;

Fig. 18 is a rear perspective view of the follower member portion of the mount of Fig. 8;
Fig. 19 is a side elevation view of a positioning tab and positioning notch taken at inset
19 of Fig. 14;

Fig. 20 is a rear perspective view of the display interface portion of a mount according to

an alternative embodiment of the invention, coupled with an electronic display device;
Fig. 2 1 is a fragmentary front perspective view of the display interface portion of the

mount of Fig. 20 depicted without an interface plate;
Fig. 22 is a fragmentary front perspective view of the mount of Fig. 2 1 depicted without

an interface plate and outer carrier;
Fig. 23 is a rear perspective view of the outer carrier portion of the mount of Fig. 20;

Fig. 24 is a rear perspective view of the inner carrier portion of the mount of Fig. 20;
Fig. 25 is a rear perspective view of the upper guide member portion of the mount of Fig.

20;
Fig. 26 is a rear perspective view of one of the lower guide member portions of the

mount of Fig. 20;
Fig. 27 is a fragmentary side elevation view of the mount and display of Fig. 20 with the

outer carrier, interface plate and display depicted in phantom and with the tilt axis positioned in a
first location at a first distance from the interface plate; and
Fig. 28 is a fragmentary side elevation view of the mount and display of Fig. 20 with the

outer carrier, interface plate and display depicted in phantom and with the tilt axis positioned in a
second location at a second distance from the interface plate.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Electronic display mount 30 according to an embodiment of the present invention is
depicted in Figs. 1-3. Mount 30 generally includes structure interface 32, cantilever support 34
and device interface 36. Structure interface 32 generally includes mounting bars 38, 39, which
attach to fixed structure 40 such as planar wall surface 42, and upright columns 44 extending
between mounting bars 38, 39.
Cantilever support 34 generally includes articulating arm assemblies 46, 48, and height
adjustment mechanism 50. Each articulating arm assembly 46, 48, generally includes lower arm
52 and upper arm 54 connected at pivot 56. Each lower arm 52 includes sleeve 58 received on

one of upright columns 44 and vertically slidable thereon.

Height adj ustment mechanism

50

generally includes base portion 62 on mounting bar 39 and upper portion 64 operably coupled
with sleeves 58. Threaded coupler 66 extends between base portion 62 and upper portion 64 and
receives jacking nut 68, which bears on the underside of upper portion 64. In use, articulating
arm assemblies may be translated together vertically by rotating jacking nut 68 up or down on

threaded coupler 66, thereby sliding upper portion 64 and sleeves 58 up or down on upright
columns 44. Further details of embodiments of structure interface 32 and cantilever support 34
are disclosed in U.S. Patent Application No. 11/447,226, hereby fully incorporated herein by

reference.
Device interface 36, in an embodiment depicted in Figs. 8-18, generally includes carrier
70, upper guide member 72, lower guide member 74, follower member 76, and interface plate
78. Carrier 70 generally includes back plane 79 with spaced-apart lateral flanges 80, 82, and

spaced apart horizontal flanges 84, 86, projecting therefrom.

Upper aperture 88 and lower

aperture 90 are defined in lateral flange 80 in registry with corresponding upper and lower
apertures 88, 90, defined in lateral flange 82. Each lateral flange 80, 82, defines a pair of facing
shoulders 91a, 91b. Horizontal flange 84 defines round aperture 92 and oblong aperture 94,
while horizontal flange 86 defines round aperture 96 in registry with aperture 92.
As depicted in Figs. 3-6, attachment channels 60, 61, generally include back wall 98 with
projecting upper and lower flanges 100, 102, respectively. Apertures 104 are defined in each of
upper and lower flanges 100, 102 proximate outer end 106, each for receiving a fastener 108 to
fix each attachment channel 60, 61, to one of upper arms 54. Proximate inner end 1 10, upper
flange 100 defines aperture 112 in registry with aperture 1 14 defined in lower flange 102.
As depicted in Figs. 3-5, inner ends 110 of attachment channels 60, 61, are positioned so
as to overlap, with apertures 1 12 and 1 14 in registry. Bushing 1 16 is received through apertures

112 and bushing 118 is received through apertures 114. Bushings 116, 118, together define bore
120, which is disposed in registry with apertures 92, 96, in horizontal flanges 84, 86 of carrier

70. Bolt 122 is received through apertures 92, 96, and bore 120, and is secured in place with nut
124. Attachment channel 60 is received between facing shoulders 91a, 91b, of lateral flange 80

with upper flange 100 confronting shoulder 91a and lower flange 102 confronting shoulder 91b.
In use, carrier 70, and each of attachment channels 60, 61, and the upper arms 54

attached thereto are pivotable about bolt 122. Accordingly, a user may push or pull on device
interface 36, which causes arms 52, 54, to pivot at sleeves 58, pivot 56 and at bolt 122. The
articulating arrangement of arms 52, 54, and the pivotal connections of sleeves 58 with upright
columns 44 of attachment channels 60, 61, with carrier 70 at bolt 122, enable the device interface
and a display attached thereto to be selectively positioned laterally and inward and outward

relative to the fixed structure 40.
Referring again now to Figs. 13-18, upper guide member 72 generally includes a pair of
lateral walls 126, 128, connected by upper wall 130. Lateral wall 126 defines apertures 132,
134, in registry with apertures 136, 138, respectively, defined in lateral wall 128. Each lateral

wall 126, 128, also defines a guide structure in the form of a slot 140, 142. Further, positioning

tabs 144, 146, are defined at the bottom tips 148, 150, of each of lateral walls 126, 128
respectively.
Pivot pin 152 extends through upper apertures 88 of carrier 70 and apertures 134, 138, of
upper guide member 72 to pivotally couple upper guide member 72 to carrier 70 about pivot pin
152. Adjustment carrier pin 154 has an axial bore 156 with interior threads extending inward

from each end 158, 160. Threaded fasteners 162 extend inward through apertures 132, 136, and

thread into axial bore 156 to rotatably couple adjustment carrier pin 154 between lateral walls
126, 128. Adjustment carrier pin 154 further defines transverse bore 164 with interior threading

receiving adjustment screw 166 therethrough. Adjustment screw 166 extends downward through
oblong aperture 94 in carrier 70.

Nut 168 is fixed on adjustment screw 166 to prevent

adjustment screw 166 from being withdrawn from oblong aperture 94.
Referring now to Fig. 13, it will be appreciated that when adjustment screw 166 is
tightened, nut 168 will slidingly rotate against the underside 170 of horizontal flange 84, and
since nut 168 is fixed onto adjustment screw 166, adjustment screw 166 will not vertically
translate relative to carrier 70. As adjustment screw 166 threads into adjustment carrier pin 154,
however, adjustment carrier pin 154 is drawn closer to head 172, causing upper guide member
72 to pivot about pivot pin 152 in a clockwise direction when viewed from the perspective of
Fig. 13. Similarly, when adjustment screw 166 is loosened, adjustment carrier pin 154 is pushed

away from head

172, causing guide member 72 to pivot about pivot pin 152 in a

counterclockwise direction when viewed from the perspective of Fig. 13.

Lower guide member 74, as depicted in Fig. 17, generally includes a pair of lateral walls
174, 176, connected by lower wall 178. Lateral wall 174 defines aperture 180 in registry with

aperture 182 defined in lateral wall 176.

Each lateral wall 174, 176, also defines a guide

structure in the form of a slot 184, 186. Further, positioning notches 188, 190, are defined at the
upper tips 192, 194, of each of lateral walls 174, 176, respectively.
Pivot pin 196 extends through lower apertures 90 of carrier 70 and apertures 180, 182, of
lower guide member 74 to pivotally couple lower guide member 74 to carrier 70 about pivot pin
196. Positioning tabs 144, 146, of upper guide member 72 engage in positioning notches 188,

190, respectively, so that as upper guide member 72 pivots, lower guide member 74 pivots a

corresponding distance in the opposite pivotal direction.
The engagement of positioning tab 146 in positioning notch 190 in a exemplary
embodiment is depicted in Fig. 19. Front edge 198 of positioning tab 146 is angled at angle α
with respect to the longitudinal axis A-A of lateral wall 128, while rear edge 200 may be angled
at angle β, so that positioning tab 146 has a lower portion 202 presenting a first width Wi, and an
upper neck portion 204 presenting a second width W smaller than first width Wi. First width
Wi may be only slightly smaller than the width W 3 of positioning notch 190 so that front edge
198 and rear edge 200 of positioning tab 146 smoothly engage inner periphery 206 of positioning

notch 190 as upper guide structure 72 and lower guide structure 74 rotate with respect to each
other. Second width W 2 is selected so as to enable a desired range of rotation of positioning tab
146 within positioning notch 190. Moreover, angles α and β may be different from each other

where more rotational range is desired in one rotational direction.

For example, in one

embodiment, angle α may be in a range from about 1 to about 10 degrees, while angle β is in a
range from about 5 to about 20 degrees. In another embodiment angle α may be about 5 degrees
while angle β is about 10 degrees.
Follower member 76, as depicted in Fig. 18, generally includes web 208 and a pair of
spaced apart lateral walls 210, 212, defining a channel 214. Web 208 defines apertures 216 for
receiving fasteners 218 to attach interface plate 78 on outer face 220 of web 208. Lateral wall
210 defines upper aperture 222 and lower aperture 224 in registry with upper aperture 226 and
lower aperture 228, respectively, defined in lateral wall 212.
Upper follower pin 230 extends through upper apertures 222, 226, and slots 140, 142,
while lower follower pin 232 extends through lower apertures 224, 228, and slots 184, 186. As
depicted in the top view of Fig. 13a, upper 230 and lower 232 follower pins are retained in
position with retainers 234 on opposing ends of the pins, facing the outer surfaces 236, 238, of
lateral walls 210, 212. Upper and lower follower pins 230, 232, are slidable or Tollable in slots

140, 142, and 184, 186, thereby enabling follower member 76, interface plate 78 and an attached

electronic display 240 or other device to tilt relative to carrier 70 and ultimately fixed structure
40 as depicted in Fig. 9 .
Advantegously, slots 140, 184, and 142, 186, are positioned along arcs 242 of a circle
centered on a generally horizontal tilt axis annotated B-B in the Figures. Tilt axis B-B extends
through electronic display 240 at a distance D in front of interface plate 78, as depicted in Fig. 9 .
Display 240 may be tilted about tilt axis B-B, for example by pushing or pulling the top or
bottom edge of the display 240. Upper and lower follower pins 230, 232, will slide or roll in
slots 140, 142, and 184, 186, and follower member 76, interface plate 78 and the attached
electronic display 240 will rotate about tilt axis B-B.
Referring now to Figs. 10-12, it will be understood that according to embodiments of the
invention, the position of tilt axis B-B, and in particular the magnitude of distance D, may be
selectively adjusted with adjustment screw 166. In Fig. 10, upper guide member 72 and lower
guide member 74 are positioned intermediate the travel limits of the mechanism. Slots 140, 184,
and 142, 186, are positioned along arcs 242 of a circle having radius R i and centered on tilt axis
B-B. Tilt axis B-B is positioned at distance D i from interface plate 78.

As depicted in Fig. 1 1, when adjustment screw 166 is tightened, adjustment carrier pin
154 is drawn closer to head 172, causing upper guide member 72 to pivot about pivot pin 152 in

a clockwise direction when viewed from the vantage point of Fig. 11. Due to the engagement of
positioning tab 146 in positioning notch 190, lower guide member 74 is simultaneously pivoted
counterclockwise about pivot pin 196 when viewed from the vantage point of Fig. 11. As a
result of the pivoting motion of upper guide member 72 and lower guide member 74, the
orientation of slots 140, 184, and 142, 184, is altered so as to define new arcs 242 having radius
R2 less than radius Ri.

Tilt Axis B-B is moved closer to interface plate 78, defining a new

distance D2 less than distance Di.
When adjustment screw 166 is loosened as depicted in Fig. 12, adjustment carrier pin 154
is urged away from head 172, causing upper guide member 72 to pivot about pivot pin 152 in a

counterclockwise direction when viewed from the vantage point of Fig. 12.

Due to the

engagement of positioning tab 146 in positioning notch 190, lower guide member 74 is
simultaneously pivoted clockwise about pivot pin 196 when viewed from the vantage point of
Fig. 12. As a result of the pivoting motion of upper guide member 72 and lower guide member
74, the orientation of slots 140, 184, and 142, 184, is altered so as to define new arcs 242 having

radius R3 greater than radius R . Tilt Axis B-B is moved away from interface plate 78, defining
a new distance D3 greater than distance D .

It will be appreciated that, according to embodiments of the invention, tilt axis B-B may

be selectively positioned to coincide with or pass proximate the center of gravity CG. of an
electronic display 240 so that display 240 or other device mounted to interface plate 78 may be
tilted in either rotational direction about tilt axis B-B with approximately equal effort.

The

ability to shift the location of tilt axis B-B relative to interface plate 78 according to
embodiments of the invention is particularly advantageous in that displays 240 of a variety of
thicknesses and with a variety of center of gravity locations can be accommodated with the same
device interface 36. For example, as depicted in Fig. 11, the location of tilt axis B-B may be
adjusted to coincide with the center of gravity CG. of a relatively thin display device 240. In the
example depicted in Fig. 12, a relatively thicker display device or one in which the center of
gravity CG. is a different distance from interface plate 78 may also be accommodated on the
same mount and balanced for lower tilt effort by adjusting the location of tilt axis B-B to
coincide with the center of gravity CG. of the device 240 with adjustment screw 166.
In the embodiment depicted in Figs. 1-19, multiple guide structures are provided in the

form of slots 140, 184, and 142, 186. It will be appreciated by those of skill in the art, however,
that the present invention is not limited to any particular guide structure form, and that other
guide structures, such as channels, grooves, ridges, or cam edges, coupled with compatible
follower structures may also be used. Moreover, although the guide structures are desirably
curved to provide smooth operation for the mechanism, the guide structures may also be straight
as depicted for example in Fig. 9a, angular as depicted for example in Fig. 9b, or any other shape

capable of defining a generally arcuate path either alone or in combination with other guide
structures.
It will further be appreciated that, in some embodiments, one or more of the guide

structures may be fixed in position so long as at least one guide structure is selectively shiftable
to effect shifting of the tilt axis.

For example, in the embodiment of Fig. 9c, lower guide

structure 74 is fixed to carrier 70 with rivets 244, while upper guide structure 72 is selectively
pivotable about pivot pin 152 as before. As the orientation of guide structures 140, 142, shifts
with rotation of upper guide structure 72, arcs 242 of varying radii (for example R , R2 or R3) are
defined by guide structures 140, 184, and 142, 186. In that lower guide structure 74 is fixed in
position, however, the orientation of guide structures 184, 186, remains fixed causing a general
tendancy of the resultant tilt axis to shift vertically as well as horizontally as depicted.
In an alternative embodiment of the invention depicted in Figs. 20-28, device interface 36

generally includes inner carrier 246, upper guide structure 248, a pair of lower guide structures
250, outer carrier 252, and adjustment assembly 254. Inner carrier 246 as depicted in Fig. 24,

generally includes back plane 256 with spaced-apart lateral flanges 258, 260, and spaced apart
horizontal flanges 262, 264, projecting therefrom.

Upper follower aperture 266 and lower

follower aperture 268 are defined in lateral flange 258 in registry with corresponding upper and
lower follower apertures 270, 272, defined in lateral flange 260. Each lateral flange 258, 260,
defines a pair of facing shoulders 274, 276. Horizontal flange 262 defines aperture 278 while
horizontal flange 264 defines aperture 280 in registry with aperture 278.
As before, inner ends 110 of attachment channels 60, 61, are positioned so as to overlap,
with apertures 112 and 114 in registry.

Bushing 116 is received through apertures 112 and

bushing 118 is received through apertures 114. Bushings 116, 118, together define bore 120,
which is disposed in registry with apertures 278, 280, in horizontal flanges 262, 264, of inner
carrier 246. Again, bolt 122 is received through apertures 278, 280, and bore 120, and is secured
in place with a nut (not depicted). Attachment channel 60 is received between facing shoulders

274, 276, of lateral flanges 258, 260, with upper flange 100 confronting shoulder 274 and lower

flange 102 confronting shoulder 276.
In use, inner carrier 246, and each of attachment channels 60, 61, and the upper arms 54

attached thereto are pivotable about bolt 122. Accordingly, a user may push or pull on device
interface 36, which causes arms 52, 54, to pivot at sleeves 58, pivot 56 and at bolt 122. The

articulating arrangement of arms 52, 54, and the pivotal connections of sleeves 58 with upright
columns 44 of attachment channels 60, 61, with carrier 70 at bolt 122, enable the device interface
and a display attached thereto to be selectively positioned laterally and inward and outward

relative to the fixed structure 40.
As depicted in Fig. 25, upper guide member 248 generally includes a pair of lateral walls

282, 284, connected by upper wall 286. Lateral wall 282 defines apertures 288, 290, in registry

with apertures 292, 294, respectively, defined in lateral wall 284. Each lateral wall 282, 284,

also defines a guide structure in the form of a slot 296, 298. Positioning tabs 300, 302, are
defined at the bottom tips 304, 306, of each of lateral walls 282, 284, respectively.
Lower guide member 250, as depicted in Fig. 26, defines aperture 308, a guide structure
in the form of slot 310 and a friction adjustment slot 312. . Positioning notch 314 is defined at

upper tip 316.
Outer carrier 252 as depicted in Fig. 23, generally includes back portions 318, 320, with
spaced-apart lateral flanges 322, 324, projecting therefrom. Upper pivot aperture 326 and lower
pivot aperture 328 are defined in lateral flange 322 in registry with corresponding upper and
lower pivot apertures 330, 332, defined in lateral flange 324.

Back portions 318, 320, define

apertures 334 for receiving fasteners (not depicted) to attach interface plate 78 on outer faces 336

of back portions 318, 320. Apertures 337 are defined at the upper tip 339 of each lateral flange
322, 324.

Upper guide member 248 is pivotally coupled to outer carrier 252 between lateral flanges
322, 324, at pivots 338 which extend inward from the outer surface of lateral flanges 322 and
324, through upper pivot aperture 326 and aperture 290 and upper pivot aperture 330 and

aperture 294, respectively. A lower guide member 250 is pivotally coupled on the inside face
340 of each lateral flange 322, 324, at pivots 342, which extend inward from the outer surface of
lateral flanges 322 and 324, through lower pivot apertures 328 and into aperture 308.

The

positioning notch 316 of each lower guide member 250 is engaged with one of positioning tabs
300, 302, of upper guide member 248 as before so that as upper guide member 248 pivots, lower

guide members 250 pivot in unison a corresponding distance in the opposite pivotal direction.

Follower pins 344, 346, are received through apertures 266, 270, and 268, 272, of inner
carrier 246, respectively. Inner carrier 246 is received between lateral flanges 282, 284 of upper
guide member 248 and between lower guide members 250. Follower pin 344 presents opposing

ends 348, 350, which are slidably or rollably engaged in guide structures 296, 298, of upper
guide member 248 respectively. Follower pin 346 presents opposing ends 352, 354, which are

slidably or rollably engaged in guide structures 310 of the separate lower guide members 250.

Adjustment assembly 254 generally includes carrier 356, adjustment screw 358, and
pivot block 360. Carrier 356 generally includes an L-shaped body portion 362 with a pair of
opposing lateral ears 364. Body portion 362 is pivotally coupled between lateral flanges 322,
324, of outer carrier 252 with pivots 366 extending through apertures 337 into ears 364.

Adjustment screw 358 has threaded shaft portion 367 extending through front wall 368 of body
portion 362. Retainer 369 and knob 370 on either side of front wall 368 retain and prevent

translation of adjustment screw 358 relative to body portion 362. Pivot block 360 is pivotally
coupled between lateral flanges 282, 284, of upper guide member 248 with pivots 372 extending

through apertures 288 and 292 and into pivot block 360.

Pivot block 360 further defines

transverse threaded aperture 374 which receives threaded shaft portion 367 of adjustment screw
358.
In use, as adjustment screw 358 is tightened, pivot block 360 is drawn toward front wall

368, causing upper guide member 248 to pivot about pivots 338 in a clockwise direction when

viewed from the vantage point of Figs. 27 and 28. Due to the engagement of positioning tabs
300, 302, in positioning notches 312, lower guide members 250 are simultaneously pivoted

counterclockwise about pivots 342 when viewed from the vantage point of Figs. 27 and 28. As a
result of the pivoting motion of upper guide member 248 and lower guide members 250, the

orientation of slots 296, 298, and 310 is altered so as to define new arcs 242 having a relatively
larger radius R . Tilt Axis B-B is moved away from interface plate 78, so that distance D is
relatively larger.
Correspondingly, as adjustment screw 358 is loosened, pivot block 360 is urged away
from front wall 368, causing upper guide member 248 to pivot about pivots 338 in a

counterclockwise direction when viewed from the vantage point of Figs. 27 and 28. Due to the
engagement of positioning tabs 300, 302, in positioning notches 312, lower guide members 250
are simultaneously pivoted clockwise about pivots 342 when viewed from the vantage point of
Figs. 27 and 28. As a result of the pivoting motion of upper guide member 248 and lower guide

members 250, the orientation of slots 296, 298, and 310 is altered so as to define new arcs 242

having a relatively smaller radius R . Tilt Axis B-B is toward from interface plate 78, so that
distance D is relatively smaller.
A display 240 or other device coupled to interface plate 78 may be tilted about tilt axis BB, for example by pushing or pulling the top or bottom edge of the display 240. Follower pins

344, 346, will slide or roll in slots 296, 298 and 310, and outer carrier 252, upper guide member

248, lower guide members 250, interface plate 78 and the attached electronic display 240 will
rotate about tilt axis B-B.

Although the present invention has been described with respect to the various
embodiments, it will be understood that numerous insubstantial changes in configuration,
arrangement or appearance of the elements of the present invention can be made without
departing from the intended scope of the present invention. Accordingly, it is intended that the
scope of the present invention be determined by the claims as set forth below.

CLAIMS
What is claimed is:

1.

A mounting system for an electronic display device, the system comprising:
a support structure adapted to attach to a fixed structure; and
a display interface operably coupled with the support structure, the display
interface comprising:
an interface member presenting a display mounting surface for receiving

the electronic display thereon; and

a tilt head assembly defining a substantially horizontal tilt axis oriented
generally parallel with and spaced apart from the display mounting
surface such that when the electronic display device is received on
the display mounting surface, the tilt axis extends through the

electronic display device, the tilt head assembly including a control

mechanism for selectively shifting the tilt axis between a first
location spaced apart a first distance from the display mounting

surface and a second location spaced apart a second distance from
the display mounting surface, wherein the second distance is

greater than the first distance.

2.

The system of claim I wherein the tilt head assembly comprises:

a first carrier having at least one follower; and
a first guide member defining a first guide structure positioned along an arc
centered on the tilt axis, wherein the at least one follower and the first guide structure are
engaged and together define a range of tilt motion about the tilt axis, and wherein the
control mechanism is operably coupled with the first guide member to selectively shift an

orientation of the first guide structure to thereby effect selective shifting of the tilt axis
between the first and second locations.

3.

The system of claim 2, wherein the first guide structure is curved.

4.

The system of claim 2, wherein the first guide structure is generally straight.

5.

The system of claim 2, wherein the first guide structure is angular.

6.

7.

The system of claim 2, wherein the first guide structure is a slot.

The system of claim 2, further comprising a second guide member defining a second

guide structure positioned along the arc centered on the tilt axis, wherein the first carrier includes

at least a pair of followers, and wherein one of the pair of followers is engaged with the first
guide structure and the other of the pair of followers is engaged with the second guide structure.

8.

The system of claim 7, wherein the first and second guide members are operably coupled

such that when the orientation of first guide structure is shifted with the control mechanism, an

orientation of the second guide member is also shifted.

9.

A mounting system for an electronic display device, the system comprising:
a support structure adapted to attach to a fixed structure; and
a display interface operably coupled with the support structure, the display
interface comprising:
an interface member presenting a display mounting surface for receiving

the electronic display thereon; and
a tilt head assembly defining a substantially horizontal tilt axis forward of
the display mounting surface, the tilt head assembly including
means for selectively shifting the tilt axis between a first location
spaced apart a first distance from the display mounting surface and
a second location spaced apart a second distance from the display
mounting surface, wherein the second distance is greater than the
first distance.

10.

The system of claim 9, wherein the tilt head assembly comprises:

a first carrier having at least one follower; and
a first guide member defining a first guide structure positioned along an arc
centered on the tilt axis, wherein the at least one follower and the first guide structure are
engaged and together define a range of tilt motion about the tilt axis.

11.

The system of claim 10, wherein the first guide structure is curved.

12.

The system of claim 10, wherein the first guide structure is generally straight.

13.

The system of claim 10, wherein the first guide structure is angular.

14.

The system of claim 10, wherein the first guide structure is a slot.

15.

The system of claim 10, wherein the means for selectively shifting the tilt axis includes

an adjustment screw operably coupled with the first guide member such that selective rotation of

the adjustment screw shifts an orientation of the first guide structure to thereby effect selective

shifting of the tilt axis between the first and second locations.

16.

The system of claim 15, further comprising a second guide member defining a second

guide structure positioned along the arc centered on the tilt axis, wherein the first carrier includes
at least a pair of followers, and wherein one of the pair of followers is engaged with the first

guide structure and the other of the pair of followers is engaged with the second guide structure.

17.

The system of claim 16, wherein the first and second guide members are operably

coupled such that when the orientation of first guide structure is shifted with the adjustment

screw, an orientation of the second guide member is also shifted.

18.

An electronic display system comprising:
an electronic display device with a front side presenting a display screen and an

opposing rear side; and
a mount for attaching the electronic display device to a fixed structure; the mount
including:

a support structure adapted to attach to a fixed structure; and
a display interface operably coupled with the support structure, the display
interface including an interface member presenting a display

mounting surface confronting the rear side of the electronic display
device and a tilt head assembly defining a substantially horizontal
tilt axis oriented generally parallel with and spaced apart from the
display mounting surface such that the tilt axis extends through the
electronic display device, the tilt head assembly including a control
mechanism for selectively shifting the tilt axis between a first
location spaced apart a first distance from the display mounting

surface and a second location spaced apart a second distance from
the display mounting surface, wherein the second distance is

greater than the first distance.

19.

The system of claim 18, wherein the tilt head assembly comprises:

a first carrier having at least one follower; and
a first guide member defining a first guide structure positioned along an arc
centered on the tilt axis, wherein the at least one follower and the first guide structure are
engaged and together define a range of tilt motion about the tilt axis, and wherein the

control mechanism is operably coupled with the first guide member to selectively shift an

orientation of the first guide structure to thereby effect selective shifting of the tilt axis
between the first and second locations.

20.

The system of claim 19, further comprising a second guide member defining a second

guide structure positioned along the arc centered on the tilt axis, wherein the first carrier includes
at least a pair of followers, and wherein one of the pair of followers is engaged with the first

guide structure and the other of the pair of followers is engaged with the second guide structure.

21.

The system of claim 20, wherein the first and second guide members are operably

coupled such that when the orientation of first guide structure is shifted with the control
mechanism, an orientation of the second guide member is also shifted.
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