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AUTOMATED TILT HEAD FOR ELECTRONIC DISPLAY MOUNT

RELATED APPLICATIONS

This application claims priority to Polish Application No. P 384 694, filed March 14,

2008, hereby fully incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to mounting systems for electronic displays and devices and

more particularly to an automated tilt head assembly for electronic displays and devices.

BACKGROUND OF THE INVENTION

Flat panel electronic display devices such as liquid crystal displays (LCD) and plasma

displays offer many advantages over conventional cathode ray tube (CRT) and rear projection

displays, such as improved picture resolution, elimination of screen flicker, and greatly

decreased physical dimensions. Consequently, Hat 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 manually 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. Patent Publication No.

2002/0033436A1 to 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 frictional 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.



For example, the flat screen mounting system of the '101 Patent includes two joined

mounting elements, one of which is a wall mounting support fastened to a stable, fixed mounting

surface, such as a wall, while the flat screen is mounted to the other mounting element which is a

mounting panel. One of the two joined mounting elements has a guide or slide, along which the

mounted screen moves or revolves in an arc with regard to a horizontal screen rotation axis. The

screen rotation axis is placed near the screen's center of gravity. The mounting panel of the

screen is joined and fastened to the wall mounting support with a dual arm system made up of

front and rear arms, joined with hinges forming a parallelogram capable of parallel movement.

In addition, the support is provided with a vertical axle formed from a bolt embedded in the end

parts of the arms. Displacement of the display screen from the vertical plane is accomplished

through manual tilting or lifting which results in shifting of pilot bars along bow-shaped guides.

The rotation of the display screen around the vertical axle is accomplished via manual rotating

which results in rotating the support around the pilot bar. All movements of the head of the '101

Patent require application of manual operation.

Another adjustment device is described in U.S. Patent No. 7,178,775 to Pfister et al. The

adjustment device of the '775 Patent is designed for titling the display screen and, is cable of

shifting the screen along the horizontal axis of rotation which is located in the center of gravity

of the screen. The device comprises a support and mount, which are mutually connected through

sliding, leaving the chance of being shifted along the arch track. The screen titling axle is

located in the center of a circle, a section of which is the arch track. The support and the mount

are in the form of a clamping ring. The support includes the arch sliding which matches the

bow-shaped holes in the mount. The display screen is shifted manually in all directions.

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.

International application PCT/US2008/000044, filed January 3, 2008, which is

incorporated herein in its entirety, discloses a mount for attaching a variety of makes and models

of fiat 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. All movements are

accomplished via manual operation.



There remains a need for an automated tilt head for flat panel displays in which the tilt of

the display screen from a vertical plan and the rotation of the display screen is accomplished

automatically.

SUMMARY OF THE INVENTION

Embodiments of the present invention incorporate at least one motorized drive system

coupled to a tilt head for automated tilt and/or rotation adjustment of the display screen. In one

embodiment of the invention, a bearing element, such as an articulated arm mounting system, is

capable of securing a flat panel display thereto. The bearing element is connected to an

automated titling head. The tilting head includes a support fastened to the bearing element, and a

swingable rocker panel operably coupled to the support. The rocker panel is adapted to receive

and secure an electronic display device thereto. The support and the rocker are fitted with bow-

shaped holes in registration with each other. The bow shaped holes receive and retain pilot bars

and act as guides for the displacement of the pilot bars. The vertical axle is also fixed to the

support.

The head further includes a power-driven system, including a motor and worm gear

assembly. The motor of the power-driven system drives the pilot bars along the bow-shaped

holes for tilt adjustment of the display screen towards a surface of the vertical axle. In one

embodiment of the invention, rotation of a shaft of the motor in turn rotates a worm element.

The worm element is in communication with a scrollwork element, such as a toothed gearwheel

or segment. The scrollwork is in toothed communication with a toothed driving element fixed to

the rocker. In response to the movement of the toothed driving element, the rocker is raised or

lowered depending on the rotational direction of the motor's shaft, and the responding worm

element. The movement of the rocker is directed by the movement of the pilot bar along the

bow-shaped guides, resulting in tilting of the display screen.

In another embodiment of the invention, a second power-driven system including a motor

and gear assembly is coupled to the support for rotation of the screen about a vertical axis

extending through the vertical axle connected to the support. A shaft of the motor has a toothed

gearwheel affixed thereto. The gearwheel is in toothed communication to a gearwheel affixed to

the vertical axle. Upon rotation of the shaft, the vertical axle rotates, thereby rotating the rocker

with the display screen attached thereto about the vertical axis.

The controlled-based operations of the various embodiments of the invention enable the

user to make required directional adjustments to the head including tilting of the display screen

towards a surface of the vertical axle and rotation of the display screen about the vertical axle.



The above summary of the invention is not intended to describe each illustrated

embodiment or every implementation of the present invention. The figures and the detailed

description that follow more particularly exemplify these embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be more completely understood in consideration of the following

detailed description of various embodiments of the invention in connection with the

accompanying drawings, in which:

FlG. 1 is a side, cut-away view depicting an automated tilt head according to an

embodiment of the invention;

FIG. 2 is a cross-sectional view of the automated tilt head of FlG. 1; and

FIG. 3 is a close-up view of a motorized drive system for rotation of the head about a

vertical axle according to an embodiment of the invention.

While the invention is amenable to various modifications and alternative forms, specifics

thereof have been shown by way of example in the drawings and will be described in detail. It

should be understood, however, that the intention is not to limit the invention to the particular

embodiments described. On the contrary, the intention is to cover all modifications, equivalents,

and alternatives falling within the spirit and scope of the invention as defined by the appended

claims.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIG. 1, an automatic tilt head assembly 100 according to embodiments of

the invention generally includes support structure 102 joining head assembly 100 with a

mounting assembly 103 for mounting an electronic display (such as an LCD or plasma monitor

or television) to a fixed structure, such as a wall or ceiling of a structure. The mounting

assembly 103 may include, for example, a single arm or dual arm assembly that is automatically

or manually operated. A suitable automated mounting assembly, for example, is described in co-

pending application entitled "Automated Mounting Arm for Electronic Display", filed on even

date herewith, and designated with attorney docket number of 3156.263US01, said application

being incorporated herein by reference in its entirety. Support 102 can be a portion of the

mounting assembly 103.

In one embodiment of the invention, automatic tilt head assembly 100 defines 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 a display mounting



surface, the tilt axis extends through the electronic display device. Tilt head assembly 100

controls the selective shifting of 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.

Further details of the tilting operation of tilt head assembly 100 may be found in international

application PCT/US2008/000044, previously incorporated by reference herein.

Support 102 includes a pair of lateral walls 104, 106 connected by either a front wall, or

top wall. A mobile rocker 108 is operably coupled to support 102 for tilting a display screen

from the vertical plane substantially parallel to the plane of the fixed structure. Referring to FIG.

3, mobile rocker 108 comprises a display mounting area 110 and a pair of lateral walls 112, 114.

Referring back to FIG. 1 and 2, lateral walls 112, 114 of mobile rocker 108 include upper

apertures 116 and lower apertures 117, in registration with upper apertures 118 and lower

apertures 119, respectively, of lateral walls 104, 106 of support 102. Apertures 116-1 19 can

comprise, for example, a bow-shaped or straight slot.

Lower and upper apertures 116-1 19 define guide structures positioned along an arc

centered on the tilt axis. Upper apertures 116 and 118 serve as guides for an upper follower

element 122a, or pilot bar, that extends through upper apertures 116 and 118, and lower

apertures 117 and 119 serve as guides for a lower follower element 122b. A first connecting

element 120a, such as an arm, extending parallel to the outer surface of lateral wall 112 of

mobile rocker 108, connects the first ends of upper and lower follower elements 122, and a

second connecting element 120b, extending parallel to the outer surface of lateral wall 114

connects the second ends of upper and lower follower elements 122. The shape and orientation

of lower and upper apertures 116-1 19 define the range of tilt motion about horizontal tilt axis

180. Upper and lower follower elements 122 are retained in position with retainers 126 on

opposing ends of elements 122, facing the outer surfaces of lateral walls 112, 114 of mobile

rocker 108. Upper and lower follower elements 122 and 122b can be, for example, a threaded

screw or bolt, with a threaded nut attached to each end.

A motor 128 is mounted between lateral walls 104, 106 of support 102, and partially

behind display mounting area 110 between lateral walls 112, 114 of mobile rocker 108. Motor

128 is attached to support 102 along with a gear system, such as, for example, a worm gear

assembly. In one embodiment of the invention, a shaft 130 of motor 128, extending along a

substantially vertical axis, parallel the mounting surface, drives a rotatable worm element 132 or

similar device upon activation of motor 128. Worm element 132 is engaged with gear 134,



which is in turn engaged with gear segment 136. Gear segment 136 is fixedly attached to rocker

108.

In operation, motor 128 rotates worm element 132, which rotates gear 134. Gear 134 in

turn drives gear segment 136, causing rocker 108 to shift about its pivot axis in relation to

support 102, thereby tilting the electronic display 200 attached to rocker 108. Depending upon

the direction of rotation of shaft 130 and worm element 132, rocker 108 shifts up or down in

relation to support 102. The tilt motion of rocker 108 about horizontal axis 180 is generally

determined by the shape of apertures 116-1 19. Thus, rocker 108 with the electronic display 200

mounted thereto is tilted forward and backward from the vertical plane about a horizontal tilt

axis extending through the electronic display 200 preferably proximate the center of gravity of

the display to avoid unwanted sagging or downward tilting of the display.

Rotation of head 100 about a vertical axis 138 may be accomplished via a second drive

system 140 including a motor 142 fixed to support 102, behind and below rocker 108. Referring

to FIGS. 2 and 3, a rotatable shaft 144 with gear 146, set in optional casing 147, attached thereto

is engaged with a second gear segment 148, which is in turn fixed to a vertical rotation axle 150

of head 100. Upon activation of motor 142, shaft 144 rotates in either a clockwise or

counterclockwise direction about a vertical axis extending through shaft 144, rotating gear 146.

Gear segment 148 rotates in response to the rotation of gear 146, thereby pivoting axle 150 so

that support 102 and rocker 108 are rotated about a vertical axis extending through pivoting axle

150.

The embodiments above are intended to be illustrative and not limiting. Additional

embodiments are encompassed within the scope of the claims. Although the present invention

has been described with reference to particular embodiments, those skilled in the art will

recognize that changes may be made in form and detail without departing from the spirit and

scope of the invention. For purposes of interpreting the claims for the present invention, it is

expressly intended that the provisions of Section 112, sixth paragraph of 35 U .S.C . are not to be

invoked unless the specific terms "means for" or "step for" are recited in a claim.



CLAIMS

What is claimed is:

1 . An automated tilt head assembly for a mounting system for an electronic display device,

the tilt head assembly comprising:

a support adapted to be coupled to the mounting system;

a mobile display carrier having at least one follower;

a first guide member defining a first guide structure positioned along an arc centered on a

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

a first automated control mechanism including a first motor and a first gear assembly,

wherein the first automated control mechanism is operably coupled to the first guide member to

automatically and selectively shift an orientation of the first guide structure to thereby effect

automatic and selective shifting of the tilt axis between a first and second position.

2 . The automated tilt head assembly according to claim 1, wherein the first guide structure

is a bow-shaped slot.

3 . The automated tilt head assembly according to claim 1, further comprising a second

guide member defining a second guide structure positioned along the arc centered on the tilt axis,

wherein the mobile 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.

4 . The automated tilt head assembly according to claim 3, wherein the first and second

guide members are operably coupled such that when the orientation of the first guide structure is

shifted with the automated control mechanism, an orientation of the second guide structure is

also shifted.

5 . The automated tilt head assembly according to claim 1, wherein the first gear assembly of

the first automated control mechanism comprises a worm gear including a worm member fixed

to a shaft of the first motor, and a gear segment operably coupled with the worm member,

wherein the gear segment is fixed to the mobile earner and operably coupled to the first guide

member, such that upon rotation of the shaft, the shaft drives the worm member, which in turn

drives the gear segment, thereby automatically and selectively shifting the orientation of the first



guide structure to effect automatic and selective shifting of the tilt axis between the first and

second positions.

6 . The automated tilt head assembly according to claim 5, wherein the first gear assembly

further comprises a gear, wherein the worm member is operably coupled to the gear, and the gear

is in toothed communication with the gear segment.

7 . The automated tilt head assembly according to claim 1, further comprising:

a second automated control mechanism with a second motor and a second gear assembly,

wherein the second automated control mechanism is fixed to the support member, and wherein

the automated tilt head assembly automatically and selectively rotates about a vertical axle fixed

to the support member.

8 . The automated tilt head assembly according to claim 7, wherein the second gear

assembly comprises a first toothed member fixed to a shaft of the second motor and a second

toothed member operably coupled to the first toothed member and fixed to the vertical axle, such

that when the shaft is rotated, the vertical axle rotates thereby automatically and selectively

rotating the tilt head assembly about the vertical axle.

9 . The automated tilt head assembly according to claim 1, wherein the first automated

control mechanism is adapted to be remotely controlled.

10. The automated tilt head assembly according to claim 7, wherein the second automated

control mechanism is adapted to be remotely controlled.

11 . An automated tilt head assembly for a mounting system for an electronic display device,

the tilt head assembly comprising:

a support adapted to be coupled to the mounting system;

a mobile display carrier having at least one follower;

a first guide means for guiding tilting motion of the mobile display earner about a tilt

axis, wherein the at least one follower and the first guide means are engaged and together define

a range of tilt motion about the tilt axis; and

a first automated control means for automatically and selectively tilting the mobile

display carrier by automatically and selectively shifting the tilt axis between a first and second

location.



12. The automated tilt head assembly according to claim 11, wherein the first guide means

defines 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 the range of tilt

motion about the tilt axis.

13. The automated tilt head assembly according to claim 11, further comprising a second

guide means, wherein the mobile carrier includes at least a pair of followers, and wherein one of

the pair of followers is engaged with the first guide means and the other of the pair of followers

is engaged with the second guide means.

14. The automated tilt head assembly according to claim 13, wherein the second guide means

defines a second guide structure positioned along the arc centered on the tilt axis, and wherein

the first and second guide means are operably coupled such that when the orientation of the first

guide structure is shifted with the first automated control means, an orientation of the second

guide structure is also shifted.

15 . The automated tilt head assembly according to claim 11, wherein the first automated

control means including a first motor and a first gear assembly, wherein the first automated

control means is operably coupled to the first guide means to automatically and selectively shift

an orientation of the first guide means to thereby effect automatic and selective shifting of the tilt

axis between a first and second location.

16. The automated tilt head assembly according to claim 15, wherein the first gear assembly

of the first automated control means comprises a worm gear including a worm member fixed to a

shaft of the first motor, and a toothed segment operably coupled with the worm member,

wherein the second toothed segment is fixed to the mobile carrier and operably coupled

to the first guide means, such that upon rotation of the shaft, the shaft drives the worm member,

which in turn drives the toothed segment, thereby automatically and selectively shifting an

orientation of the first guide means to effect automatic and selective shifting of the tilt axis

between the first and second locations.



17. The automated tilt head assembly according to claim 16, wherein the first gear assembly

further comprises a scrollwork, wherein the worm member is operably couple to the scrollwork,

and the scrollwork is in toothed communication with the toothed segment.

18. The automated tilt head assembly according to claim 11, further comprising:

a second automated control means for rotating the tilt head assembly about a vertical axle

fixed to the support member.

19. The automated tilt head assembly according to claim 18, wherein the second automated

control means includes a second motor and a second gear assembly, wherein the second gear

assembly comprises a first toothed member fixed to a shaft of the second motor and a second

toothed member operably coupled to the first toothed member and fixed to the vertical axle, such

that when the shaft is rotated, the tilt head assembly is thereby automatically and selectively

rotated about the vertical axle.

20. The automated tilt head assembly according to claim 19, further comprising remote

control means for remotely controlling at least one of the first automated control means and the

second automated control means.
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