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SUPPORT ASSEMBLY FOR A DEVICE

BACKGROUND

[0001] For user convenience, a display device can be mounted on a support

assembly that allows for adjustment of a position of the display device. The

support assembly can include multiple members that are pivotably arranged with

respect to each other, such that a user can move the display device to a target

position. For display devices that incorporate touch sensitive technology,

maneuvering the display into a particular target area for optimum comfort for

direct interaction (e.g., direct touch) with the display can be difficult for the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] For a detailed description of exemplary embodiments of the invention,

reference will now be made to the accompanying drawings in which:

[0003] Fig. 1 is a rear perspective view of an arrangement that includes a

display device and a support assembly according to some implementations;

[0004] Fig. 2 is a side, exploded perspective view of a support assembly

according to some implementations;

[0005] Fig. 3 is a top perspective view of a hinge assembly that is part of the

support assembly according to some implementations;

[0006] Fig. 4 is another top perspective view of the hinge assembly with a hinge

cover removed, in accordance with some implementations;

[0007] Fig. 5 is a cross-sectional view of a rotatable cam according to some

implementations;

[0008] Fig. 6 is an exploded view of some components of the support assembly,

in accordance with some implementations;

[0009] Fig. 7 is a rear view of a cam according to some implementations;

[0010] Fig. 8 is a rear perspective view of a display device and a support

assembly according to alternative implementations;

[0011] Fig. 9 is a rear perspective view of a portion of the support assembly of

Fig. 8 according to alternative implementations;

[0012] Fig. 10 is a flow diagram of a process of forming a support assembly

according to some implementations;



[0013] Fig. 11 is a side view showing the display device of Fig 1 in a first

position;

[0014] Fig. 12 is a side view showing the display device of Fig. 1 in a second

position;

[0015] Fig. 13 is a perspective view of the base of the support assembly of

Fig. 1;

[0016] Fig. 14 is a side view of the base of the support assembly of Fig. 1;

[0017] Fig. 15 is a perspective view of the base of the support assembly of

Fig. 1 with some of the outer covers removed;

[0018] Fig. 16 is a perspective view of the arm of the support assembly of Fig. 1

with the outer covers removed;

[0019] Fig. 17 is a rear view of the upper hinge mechanism of the support

assembly of Fig. 1;

[0020] Fig. 18 is a perspective view of a portion of the upper hinge mechanism

of the support assembly of Fig. 1;

[0021] Fig. 19 is another perspective view of a portion of the upper hinge

mechanism of the support assembly of Fig. 1;

[0022] Fig. 20 is a side view of the support assembly of Fig. 1 with the coverings

removed; and

[0023] Fig. 2 1 is another side view of the support assembly of Fig. 1 with the

coverings removed.

NOTATION AND NOMENCLATURE

[0024] Certain terms are used throughout the following description and claims to

refer to particular system components. As one skilled in the art will appreciate,

computer companies may refer to a component by different names. This

document does not intend to distinguish between components that differ in name

but not function. In the following discussion and in the claims, the terms

"including" and "comprising" are used in an open-ended fashion, and thus should

be interpreted to mean "including, but not limited to. . . ." Also, the term "couple" or

"couples" is intended to mean either an indirect or direct connection. Thus, if a

first device couples to a second device, that connection may be through a direct

electrical or mechanical connection, through an indirect electrical or mechanical



connection via other devices and connections, through an optical electrical

connection, or through a wireless electrical connection. In addition, as used

herein, the terms "about," "substantially," and "approximately" mean plus or minus

10%. Further, as used herein, the word "tilt" refers the position of a display with

respect to the vertical axis. Thus, the phrase "maximum forward tilt" refers to the

maximum forward position of an upper edge of the display relative to the lower

edge, and the phrase "maximum forward tilt angle" refers to the angle between

the display and the vertical axis when the display is disposed at its maximum

forward tilt. Similarly, as used herein, the phrase "maximum rearward tilt refers to

the maximum rearward position of an upper edge of the display relative to the

lower edge, and the phrase "maximum rearward tilt angle" refers to the angle

between the display and the vertical axis when the display is disposed at its

maximum rearward tilt.

DETAILED DESCRIPTION

[0025] The following discussion is directed to various examples of the

disclosure. Although one or more of these examples may be preferred, the

examples disclosed should not be interpreted, or otherwise used, as limiting the

scope of the disclosure, including the claims. In addition, one skilled in the art will

understand that the following description has broad application, and the

discussion of any example is meant only to be descriptive of that example, and

not intended to intimate that the scope of the disclosure, including the claims, is

limited to that example.

[0026] Fig. 1 illustrates an example arrangement that includes a display device

100 that is supported by a support assembly 102 according to some

implementations. In Fig. 1, the rear of the display device 100 is shown. The

support assembly 102 has an arm 104 pivotably connected to the rear of the

display device 100. The support assembly 102 further includes a base 106,

which can sit on a support surface (e.g., surface of a table or other furniture or

other structure). The arm 104 is pivotably mounted with respect to the base 106,

such that the arm 104 can rotatably pivot with respect to the base 106. As further

depicted in Fig. 1, a recess 108 is formed in the rear of the display device 100 to

receive a part of the arm 104 when the display device 100 is pivoted such that the



display device 100 collapses towards the arm 104. A user can adjust the position

of the display 100 by gripping the display device 100 and moving the display

device 100 to a target position. The movement of the display device 100 can

cause relative pivoting between the display device 100 and the arm 104, and

between the arm 104 and the base 106.

[0027] Although reference is made to a display device in some examples, it is

noted that a support assembly according to some implementations can also be

used for supporting other types of devices, such as computers, tablets,

appliances, furniture, industrial equipment, all-in-one computers, and so forth.

Note that various electronic components of any of the foregoing devices can be

included in any one or some combination of the following: display device 100,

arm 104, and base 106.

[0028] As display devices have increased in size, their weight has increased

correspondingly. As a result, with traditional support assemblies, a user may find

it difficult to move the display device 100. In some cases, traditional support

assemblies may rely upon relatively large frictional forces between moveable

members in the support assembly to support the weight of a display device. In

such support assemblies, a user may have to expend a relatively large force

when attempting to adjust a position of the display device. Moreover, the

articulation of the pivotable members of a traditional support assembly may not

be smooth, which can lead to abrupt movement of the display device during

position adjustment.

[0029] In accordance with some implementations, the support assembly 102

according to some implementations provides for smooth articulation through a

relatively wide range of rotating angles between the arm 104 and base 106 of the

support assembly 102. The adjustment of the support assembly 102 can be

accomplished by application of relatively small, even force by a user. As

discussed further below, the provision of one or multiple biasing elements in the

support assembly 102, in combination with use of a rotatable cam mechanism,

allows for the smooth articulation of the arm 104 relative to the base 106.

[0030] Fig. 2 is an exploded side view of the support assembly 102, where a

front arm cover 202 and a rear arm cover 204 are depicted as being disengaged



from an arm support member 206. The arm support member 206 is pivotably

attached to display support members 208 on a hinge mechanism 210.

Collectively, items 202, 204, 206, 208, and 210 are part of the arm 104.

[0031] The display support members 208 are attached to the rear of the display

device 100 depicted in Fig. 1, such as by use of screws or other attachment

mechanisms. The hinge mechanism 210 allows the display support members

208 to pivot with respect to the arm support member 206. In this manner, a user

can pivotably adjust the position of the display device 100 relative to the arm 104.

[0032] The arm 104 is further pivotably attached to the base 106 through a

hinge assembly 216, which has a base support structure 212 and an upper base

cover 214. In Fig. 2, the upper base cover 214 is detached from the base support

structure 212 to illustrate a portion of components inside the base support

structure 212. A portion of the hinge assembly 2 16 is depicted as being part of

the base support structure 2 12 . The hinge assembly 2 16 pivotably couples the

arm 104 to the base 106, as discussed in further detail below.

[0033] As further shown in Fig. 2, an arrow 220 depicts a direction of rotation of

the arm support member 206 towards the base 106. Movement of the arm

support member 206 along direction 220 refers to collapsing the arm support

member 206 towards the base 106. Another arrow 222 depicts rotation of the

arm support member 206 away from the base 106.

[0034] Fig. 3 is a top perspective view of the hinge assembly 2 16 that is

provided in an inner chamber defined inside the base support structure 2 12 .

Note that the upper base cover 214 (Fig. 2) has been removed in the view of

Fig. 3 .

[0035] The hinge assembly 216 includes a biasing assembly 304, which can

include a number of linear tension springs 305 in some implementations.

Although an example number of springs 305 are depicted as being part of the

biasing assembly 304, it is noted that in other implementations, a different

number of springs 305 can be employed, where the different number can be one

or greater. Also, even though the biasing assembly 304 is depicted as being part

of the base support structure 2 12 in Fig. 3, the biasing assembly 304 can

alternatively be provided as part of the arm 104 in other implementations.



[0036] Moreover, in other implementations, the biasing assembly 304 can be of

a different type, such as a piston assembly where unequal pressure provided on

different sides of a piston provides for a biasing force to be applied.

[0037] First ends of the springs 305 are attached to hooks 306 connected to

support features 308 formed on a surface 309 provided by the base support

structure 212. Second ends of the springs 305 are connected to a moveable

longitudinal bar 310, which is linearly movable back and forth along direction 312.

[0038] As further depicted in Fig. 3, the bar 310 is connected to links 314. In

some implementations, the links 314 are cables. The cables 314 interconnect the

bar 310 to a rotatable cam inside a hinge 316. A portion of the hinge 3 16 is

partially covered by a hinge cover 318.

[0039] The linear springs 305 are configured to apply a biasing force that tends

to bias the arm support member 206 away from the base support structure 212.

Collapsing the arm support member 206 towards the base support structure 212

opposes the biasing force applied by the linear springs 305, as applied through

the cables 314 to the hinge 316.

[0040] Movement of the bar 310 away from the hinge 316 (along direction 312)

causes the arm support member 206 to rotate away from the base support

structure 212. On the other hand, movement of the bar 310 towards the hinge

3 16 occurs when the arm support member 206 collapses towards the base

support structure 2 12 .

[0041] The hinge cover 318 of Fig. 3 is removed in the view of Fig. 4, which

shows a rotatable cam 402 that is part of the hinge 3 16 . In the view of Fig. 4, a

bottom base cover 408 is detached from a base plate 406. The base plate 406

and the bottom base cover 408 form the base support structure 2 12 .

[0042] The rotatable cam 402 has grooves 404 to receive the corresponding

cables 314. As the cam 402 is rotated due to relative pivoting motion of the arm

support member 206 and the base plate 406, the cables 314 are received into the

respective grooves 404 of the cam 402. As a result, at least a portion of each

cable 314 is wound onto the cam 402 as the cam 402 rotates.

[0043] As further depicted in Fig. 4, in accordance with some implementations,

torsional springs 410 are provided in the hinge 316 to apply a biasing force. One



end of each of the torsional springs 410 is supported by a corresponding torsional

spring support structure 412 provided on the surface 309. In other examples,

other types of torsional biasing elements can be provided. The torsional springs

4 10 work in conjunction with the linear springs 305 to bias the arm support

member 206 away from the base plate 406. The collective biasing force of the

linear springs 305 and torsional springs 410 help support the weight of the display

device 100 of Fig. 1. To collapse the display device 100 downwardly, a user can

simply apply a downward force on the display device 100 to collapse the arm 104

of Fig. 1 towards the base 106, which opposes the biasing force applied by the

springs 305 and 410.

[0044] Fig. 5 shows a cross-sectional profile 502 of the cam 402, taken along

section 5-5 in Fig. 4 . As depicted in Fig. 5, the cross-sectional profile 502 of the

cam 402 is non-circular. The cam 402 is rotatable about an axis represented by

504, which is at the center of a through-hole 506 of the cam 402. A mounting pin

(shown in Fig. 6) is passed through the through-hole 506, and the cam 402 can

rotate with respect to the mounting pin.

[0045] The cam 402 has a first portion 402A and a second portion 402B that is

integrally formed with the first portion 402A. The first portion 402A has a semi

circular profile. The second portion 402B also has an arc-shaped profile.

Collectively, the cam portions 402A and 402B form a general figure-8 shape,

which provides the non-circular cross-sectional profile 502. In other examples,

the cam 402 can have other non-circular cross-sectional profiles, such as an oval

profile, a polygonal profile, and so forth.

Due to the non-circular cross-sectional profile 502 of the cam 402, a distance D 1

between the axis 504 and a first outer edge 508 of the cam 402 is different from a

second distance D2 between the axis 504 and a second outer edge 510 of the

cam 402. The distance D 1 extends along a first direction of the cam 402, while

the distance D2 extends along a second direction of the cam 402, where the

second direction is generally perpendicular to the first direction.

[0046] The non-circular cross-sectional profile of the cam 402 causes the cam

402 to provide a non-linear response to a linear force applied by the linear springs

305, as the cam 402 is rotated and as portions of the cable 314 are wound onto



the cam 402. Consequently, the amount of elongation of the springs 305 caused

by a rotation of the cam 502 varies as a function of angle of the cam rotation.

Thus, the torque applied on the cam 402 by the linear springs 305 (and the

torsional spring 410) varies non-linearly as a result of cam rotation angle.

[0047] Fig. 6 is an exploded view of portions of the support assembly 102.

Base hinge mount structures 604 (also shown in Fig. 4) are attached to the base

plate 406 depicted in Fig. 4 . The base hinge mount structures 604 have flange

members 606 with openings 608 that are to be aligned with respective openings

6 10 of a hinge connector structure 612. A washer 6 11 is provided between each

pair of the base hinge mount structure 604 and hinge connector structure 6 12 .

The hinge connector structures 612 are attached by respective connector

members 614 to the arm support member 206.

[0048] Mounting pins 602 are arranged to extend through the aligned openings

608 and 610 of the respective base hinge mount structures 604 and hinge

connector structures 612. The mounting pins 602 also pass through respective

openings 616 of torsional ring support members 618 to engage with the through-

hole 504 of the cam 402. The torsional ring support members 6 18 are generally

cylindrical in shape, and are designed to hold the respective torsional springs

4 10, as depicted. The torsional ring support members 618 are arranged to be

provided in respective regions 6 17 inside the hinge connector structures 612. In

this way, the openings 6 16 of the torsional ring support members 618 can align

with respective openings 610 of the hinge connector structures 612.

[0049] The cam 602 is pivotable or rotatable about the mounting pins 602.

Pivoting of the cam 402 results in corresponding pivoting of the hinge connector

structures 6 12, which are connected to the arm support member 206. As a

result, pivoting of the cam 402 results in corresponding pivoting of the arm

support member 206.

[0050] As further shown in Fig. 6, the cables 314 have respective first

connection ends 601 which are configured for connection to the moveable bar

3 10 of Fig. 3 .

[0051] A rear view of a backside of the cam 402 is depicted in Fig. 7 . Fig. 7

shows the grooves 404 of the cam 402 extending to the rear side of the cam 404,



with the cables 314 extending along the grooves 404. Second connection ends

(similar to first connection ends 601 in Fig. 6) of the cables 314 are engaged in

respective connection slots 702 of the cam 402.

[0052] Fig. 8 illustrates a support assembly 802 according to alternative

implementations. The support assembly 802 includes a base 804 that is

pivotably attached to an arm 806. The arm 806 in turn is pivotably attached to a

display device 808. The base 804 has a stand 8 10 and a generally arc-shaped

base extension 812 that is pivotably attached to the arm 806. A rear cover (not

shown) of the base extension 8 12 has been removed to show linear tension

springs 814 provided in the base extension 812. The linear springs 814 are

provided to apply a biasing force, similar to that provided by the linear springs 305

of Fig. 4 . In other implementations, the linear springs 814 can be provided in the

arm 806 instead of the base 804.

[0053] A hinge assembly 900 for pivoting attachment of the base extension 812

and the arm 806 is illustrated in Fig. 9 . The linear springs 814 are attached to

hooks 902 of a movable member 904. Additionally, a first connection end 906 of

a cable 908 is connected to the movable member 904. Although not shown, a

similar cable is provided on the other side to connect to another side of the

movable member 904.

[0054] The cable 908 extends upwardly to a rotatable cam 910, which has a

non-circular cross-sectional profile. The cable 908 extends in a groove 912

provided in the cam 910. A second connection end 9 12 of the cable 908 is

engaged with the cam 910. As further depicted in Fig. 9, a torsional spring 914 is

provided at the hinge, where the torsional spring 914 provides functionality similar

to that of a torsional spring 410 shown in Fig. 4 . Although just one torsional

spring and one cam 910 is depicted in Fig. 9, it is noted that another torsional

spring 914 and another cam 910 are provided on the other side of the hinge

assembly 900.

[0055] Similar to the operation of the support assembly 102 discussed in

connection with Figs. 1-7, the linear springs 814 and torsional springs 914 of the

support assembly 802 apply a biasing force to support the weight of the display

device 808. Adjustment of the position of the display device 808 causes rotation



of the cams 910 and corresponding movement of the moveable member 904.

Due to the non-circular cross-sectional profile of the cams 9 10, a non-linear

response is provided by rotation of the cam 910 to the linear force applied by the

linear springs 814. In this way, smooth articulation of the display device 808 can

be accomplished across a relatively wide range of rotation angles, similar to that

provided by the support assembly 102 discussed above.

[0056] Fig. 10 is a flow diagram of a process of forming a support assembly

according to some implementations, such as the support assembly 102 or 802

discussed above. The process includes pivotably attaching (at 1002) a base to

an arm that is for attachment to a device, such as a display device. The process

further includes providing (at 1004) a cam with a non-circular cross-sectional

profile at a hinge that allows for pivoting of the arm with respect to the base.

Additionally, the process links (at 1006) the cam to a biasing assembly using a

link having a portion that is windable on the non-circular cross-sectional profile of

the cam.

[0057] The following describes example operation of an arrangement as

depicted in Figs. 1-4. A user can grip the display device 100 (Fig. 1) to move the

display device 100. If the user applies a force to cause the arm 104 to collapse

towards the base 106 (such as to move the display device 100 downwardly), then

that applied force opposes the collective biasing force of the linear springs 305

and torsional springs 410 (Fig. 4) that help support the weight of the display

device 100. Collapsing the arm 104 towards the base 106 causes counter

clockwise rotation of the rotatable cam 402 (Fig. 4), which winds the cables 314

(Fig. 4) onto the cam 402 to pull the bar 310 towards the hinge 316, which

extends the linear springs 305.

[0058] In contrast, if the user applies a force to cause the arm 104 to be moved

away from the base 106 (such as to lift the display device 100), then this lifting

force is aided by the collective biasing force of the linear springs 305 and

torsional springs 410. Moving the arm 104 away from the base 106 causes

clockwise rotation of the cam 402, which allows the bar 310 to move away from

the hinge 3 16 and allows contraction of the linear springs 305.



[0059] In addition to the features described above, support assembly 102 may

also include additional components and features which allow for additional

performance in the operation thereof. Typically, the optimum ergonomic

placement of a display for simply viewing an image is often at odds with such

placement or engaging in direct interaction therewith. Thus, users desiring to use

a single computer system for both traditional viewing applications as well as touch

interactive applications often encounter difficulties in positioning and/or utilizing

such systems. As a result, referring briefly to Figs 11 and 12, in some examples,

support assembly 102 includes features which allow the display 100 to be placed

in a wide variety of positions. For example, in Fig. 11, display 100 is shown

occupying a first position 10 1 wherein a bottom edge 100b of display 100 is

positioned at or above a support surface 15 . In some examples, the first position

101 is most advantageous and desirable when a user is simply viewing images

on display 100. Thus, the first position 101 may be referred to herein as a

"viewing position." As another example, Fig. 12 shows display 100 occupying a

second position 103 wherein the arm 104 is collapsed toward the base 106 along

the direction 220 (see Fig. 2) and the bottom edge 100b of display 100 is

positioned below the support surface 15. The second position 103, shown in Fig.

12, is particularly desirable when display 100 incorporates touch sensitive

technology since such a position allows a user to more comfortably reach the

entirety of display 100 for touch sensitive operations. Thus, the second position

103 may be referred to herein as a "touch screen position." It should be

appreciated that the term "support surface" is used herein to merely refer to the

surface that the assembly 102 may be resting on at a particular point in time and

may include, in some examples, a desk, a table, a shelf, a floor, a counter-top,

etc. As a result, the support surface 15 should not be interpreted, under any

circumstances, as being a part of either assembly 102 or display 100. In the

description that follows, examples of specific features and components of

assembly 102 that contribute to the operational performance noted above will be

discussed in more detail.

[0060] Referring now to Figs. 13 and 14, in some examples base 106 includes a

first or front end 1106a, a second or rear end 1106b opposite the front end 1106a,



a top surface 1108 extending generally between the ends 1106a, 1106b, and a

bottom surface 1110 also extending generally between the ends 1106a, 1106b.

During operation, bottom surface 1110 of base 106 engages with support surface

15 such that top surface 1108 is generally disposed above bottom surface 1110.

Base 106 further includes a height H 06 that is measured between the bottom

surface 1110 and the top surface 1108 along a line that is substantially normal or

perpendicular to the support surface 15 . Height H106 generally continuously

increases moving from a relative minimum at front end 1106a to a relative

maximum at a point 1112 that is substantially aligned with hinge assembly 216

and proximate rear end 1106b. In this example, the height H 06 of base 106

increases substantially linearly moving from the relative minimum to the relative

maximum. Thus, in the example shown, base 106 is substantially wedge shaped

having the bulk of its mass distributed toward the rear end 1106b.

[0061] Referring now to Figs. 11-14, during operation, as display 100 is moved

to the second position 103, the wedge shape of base 106 provides a greater

amount of clearance for arm 104 as it rotates about hinge 3 16 of assembly 216.

As a result, hinge mechanism 210 may be placed closer to surface 15, thereby at

least partly allowing bottom edge 100a of display 100 to be placed below the

support surface 15.

[0062] Referring now to Fig. 15, in some examples, base 106 also includes an

additional weight 1120 disposed within base 106, between the surfaces 1108,

1110 (see Figs. 13 and 14), to provide additional weight or mass toward the rear

end 1106b of base 106 during operation. In this example, weight 1120 is formed

so as to correspond with the features of hinge assembly 216, previously

described. In particular, in this example, weight 1120 comprises a central axis

1125, a first or front end 1120a, a second or rear end 1120b axially opposite the

front end 1120a, a first lateral side 1120c, and a second lateral side 20d

radially opposite the first lateral side 1120c. A bay or receptacle 1122 extends

axially from the front end 1120a and is radially disposed between the sides

1120c, 1120d, to accommodate the specific features of assembly 2 16 (e.g.,

springs 305, bar 3 10, etc.). In some examples weight 1120 comprises zinc;

however, any suitable material to affect the weight and mass distribution within



assembly 102 may be used while still complying with the principles disclosed

herein. For example, in some implementations, weight may comprise iron, lead,

steel, plastic, a ceramic, or some combination thereof.

[0063] Referring to Figs. 11, 12, and 15, during operation, weight 1120 helps to

ensure that the center of gravity of assembly 102 is maintained substantially

between display 100 and rear end 1106b of base 106 when display 100 is the

first position 10 1 , the second position 103, or is being transitioned between the

positions 101 , 103. In some examples, the center of gravity is maintained

between a rear surface 107 of display 100 and the rear end 1106b of base 106.

In addition, in some examples, maintaining the center of gravity substantially

between display 100 and rear end 1106b of base 106, as previously described,

helps to ensure that the display 100 and assembly 102 do not tip off of surface 15

when display 100 is placed in the second position 103 as shown in Fig. 12.

[0064] Referring now to Figs. 16-19, in some examples, hinge mechanism 2 10

includes an axis of rotation 1165, a pair of variable tilt assemblies 1160, the

display support members 208, and a pair of torsional springs 1180. As best

shown in Fig. 17, each variable tilt assembly 1160 comprises a rotating knuckle

1166, a cam 1170, a shaft 1168 extending between knuckle 1166 and cam 1170

along axis 1165 (note: shaft 1168 is shown with a hidden line in Fig. 17), and a

locking nut 1169. In this example, knuckle 1166 is substantially cylindrical in

shape and includes a first or outer end 1166a, a second or inner end 1166b

opposite the outer end 1166a, an open bay or receptacle 1164, and an aperture

1167 (shown with a hidden line in Fig. 17) extending along axis 1165 from the

inner end 1166b.

[0065] Shaft 1168 includes a first or outer end 1168a, and a second or inner

end 1168b opposite the outer end 1168a. Outer end 1168a is received and

secured within aperture 1167, while nut 1169 is secured to inner end 1168b such

that knuckle 1166, shaft 1168, and nut 1169 each rotate together about axis 1165

during operation. In some example, nut 1169 is threadably engaged to inner end

1168b of shaft 1168; however, other methods of securing nut 1169 to shaft 1168

may be used.



[0066] As is best shown in Fig. 18, cam 1170 includes a substantially cylindrical

body 1172 and a radially extending tab 1174. Body 1172 includes a throughbore

(not shown) that receives shaft 1168 during operation. In some examples,

throughbore of body 1172 is keyed to the shaft 1168 such that rotations of shaft

1168 about axis 1165 are matched by rotations of cam 1170. Thus, during

operation, cam 1170 rotates along with knuckle 1166, nut 1169, and shaft 1168

about the axis 1165. Tab 1174 includes an engagement surface 1173 that, as

will be described in more detail below, engages the display support member 208

to limit the maximum forward tilt of display 100 (see e.g., Figure 1) during

operation.

[0067] As is best shown in Figs. 17-19, each display support member 208 is

also disposed about one of the shafts 1168, axially between knuckle 1166 and

nut 1169. In particular, each member 208 includes coupling section 2 11 and a

mounting section 213. Mounting section 213 includes a plurality of mounting

apertures or holes 213a that are arranged to receive attachment mechanisms to

secure display 100 thereto as previously described. Coupling section 2 11

extends from mounting section 213 and includes a throughbore (not shown), an

aperture 2 1 1a, and a stop surface 215. The throughbore of the coupling section

2 11 rotatably receives shaft 1168 such that member 208 may rotate about axis

1165 independently of knuckle 1166, shaft 1168, and nut 1169 during operation.

However, as is best shown in Fig. 18, rotation of member 208 about axis 1165

along a direction of rotation 1163 is limited by cam 1170. In particular, member

208 may only rotate about the axis 1165 in the direction 1163 until the stop

surface 215 engages or abuts surface 1173 on tab 1174. In some examples,

rotation of the member 208 along the direction 1163 corresponds to tilting an

upper edge 100a of display 100 away from assembly 102 (i.e., toward a user or

viewer) relative to the lower edge (see Figs. 11 and 12). Thus, the position of tab

1174 indicates the maximum forward tilt position of display 100 during operation.

[0068] Referring still to Figs. 17-19, each torsional spring 1180 includes a first or

outer end 1180a, a second or inner end 1180b, and a body 1180c extending

between the ends 1180a, 1180b and helically wound around shaft 1168. Outer

end 1180a is secured to arm 106 while inner end 1180b extends through aperture



2 11a of coupling section 2 11 of coupling support member 208. Thus, as member

208 rotates about axis 1165 along the direction 1163, end 1180b rotates along

the direction 1163 relative to the end 1180b causing body 1180c of spring 1180

loosen or unwind from shaft 1168 thereby resulting in spring 1180 exerting an

ever increasing torque on shaft 1168 in a direction opposite the direction of

rotation 1163. Thus, spring 1180 rotationally biases member 208 about shaft

1168 in a direction opposite the direction of rotation 1163.

[0069] Referring now to Figures 16, 20 and 2 1 , as previously shown, in some

examples, arm 104 comprises a central arm support member 206 which further

includes a first or upper end 206a coupled to hinge mechanism 210, and a

second or lower end 206b opposite the upper end 206a and coupled to hinge

assembly 2 16 . In addition, arm 104 includes a pair of bar links 1140 that extend

on opposite sides of member 206 between mechanism 2 10 and assembly 216.

[0070] Each link 1140 includes a first or upper end 1140a, a second or lower

end 1140b, and a bend 1140c disposed between the ends 1140a, 1140b along

link 1140. A first section 1142 having a first central axis 1143 extends along link

1140 between upper end 1140a and bend 1140c, and a second section 1144

having a second central axis 1145 extends along link 1140 between bend 1140c

and lower end 1140b. In this embodiment, axis 1143 of section 1142 is disposed

at an angle Θ to axis 1145 of section 1144. In some implementations, Θ may

range between 0 and 180°, depending on various factors such as the specific

geometry of base 106 and arm 104, the size and shape of display 100, etc.

Thus, in this example, each link 1140 is substantially L-shaped with section 1142

being angled or bent relative to section 1144 at the angle Θ.

[0071] In addition, upper end 1140a of each link 1140 is pivotably coupled to

one of the knuckles 1166 of mechanism 2 10 at a pinned connection 1141

extending through receptacle 1164 and having an axis of rotation 1149.

Referring briefly again to Fig. 19, axis 1149 of connection 1141 is substantially

parallel to and radially offset from the axis 1165 of mechanism 210, previously

described. Referring again to Figs. 20 and 2 1, lower end 1140b of each link 1140

is pivotally coupled to hinge 316, previously described at a pinned connection

1147 having an axis of rotation (not specifically shown) that is parallel to and



radially offset from an axis of rotation 315 of hinge 3 16 . Thus, as is best shown in

Fig. 2 1 , as arm 104 rotates about axis 315 of hinge 316 along the direction 220 to

collapse arm 104 toward base 106 (e.g., to the second position 103 shown in Fig.

12), lower end 1140b of each link 1140 also rotates about connection 1147 such

that section 1144, and particularly axis 1145, moves or translates at least partially

radially through axis 3 15 of hinge 3 16, and upper end 1140a rotates about axis

1149 of connection 1141 . In addition, as upper end 1140a rotates about axis

1149 of connection 1141 , knuckle 1166 also rotates about axis 1165 of

mechanism 210 in a direction opposite the direction 1163, previously described,

due to the movement of link 1140 about connections 1141 and 1147.

[0072] Referring now to Figs. 11, 12, 17, 20, and 2 1 , during operation, as

display 100 is transitioned from the first position 10 1 (see Fig. 11) to the second

position 103 (see Fig. 12), the upper ends 1140a of each link 1140 rotate about

the pinned connections 1141 further causing knuckles 1166 to rotate about the

axis 1165 of mechanism 2 10 in the manner described above. Because the

rotation of each knuckle 1166 is linked to cam 1170 through shaft 1168 as

previously described, as knuckle 1166 rotates about axis 1165 in a direction

opposite the direction 1163, cam 1170 and thus tab 1174 also rotates about axis

1165 in a direction that is opposite the direction 1163 (e.g., see Fig. 19). In

addition, since the location of tab 1174 indicates the maximum forward tilt position

of display 100, the rotation of cam 1170 opposite the direction 1163 in the manner

described above works to decrease the maximum forward tilt position and thus

also the maximum forward tilt angle of display 100 during operation. This

decrease in the maximum forward tilt angle of display 100 further ensures that the

center of gravity of assembly 102 and display 100 remains between display 100

and rear end 1106b of base 106 as display 100 is moved to the second

position 103.

[0073] Referring now to Figs. 1, 2, 11, and 12, as previously described, in some

examples display 100 includes a recess 108 to receive part of the arm 104 when

the display device 100 rotates or collapses toward arm 104 (e.g., see Fig. 11) . In

addition, as is best seen in Figs. 11 and 12, mechanism 2 10 is coupled to display

100 through members 208 within recess 108 such that the mechanism 210 is at



least partially disposed within recess 108. As a result, the axis 1165 of

mechanism 2 10 is disposed between a front surface 105 and the rear surface

107 of display 100 such that hinge mechanism 210 may be referred to herein as

"inset." Therefore, during operation, as display 100 is moved from the first

position 101 to the second position 103, the inset position of mechanism 2 10

allows display 100 to attain a relatively lower position (i.e., when display is in the

second position 103) then would otherwise be possible.

[0074] In the manner described, through use of a support assembly (e.g.,

assembly 102) in accordance with the principles disclosed herein, a user may

transition an electronic display (e.g., display 100) from a position that is arranged

for simple viewing applications (e.g., position 10 1) to a position that is more

ergonomically arranged for touch screen applications (e.g., position 103). In

addition, through use of a support assembly in accordance with the principles

disclosed herein, as a user transitions the display between a viewing position

(e.g., position 10 1) to a touch screen position (e.g., position 103), the center of

gravity is maintained substantially between the display and a rear end (e.g.,

end 1106b) of a base (e.g., base 106) to allow the display 100 to maintain its

position on a support surface (e.g., surface 15).

[0075] While examples disclosed herein have included a pair of variable tilt

assemblies 1160, it should be appreciated that in other examples, more or less

than two variable tilt assemblies 1160 may be included on mechanism 210 of

assembly 102 while still complying with the principles disclosed herein. In

addition, while examples disclosed herein have included a pair of torsional spring

1180 within assembly 210, it should be appreciated that in other examples, more

or less than two torsional springs 1180 and even no torsional springs 1180 may

be included while still complying with the principles disclosed herein. Further, in

some examples, no locking nut 1169 is included on mechanism 210 while still

complying with the principles disclosed herein. In addition, in some examples, it

should be appreciated that mechanism 2 10 may further include other

components such as, for example, assemblies and components to apply friction

to resist rotation about axis 1165. For example, in some implementations,

Belleville washers are disposed about shaft 1168 to provide axial compression



between the other components disposed thereon (e.g., cam 1170, member 208,

etc.). Further, while embodiments disclosed herein have included substantially L

shaped bar links 1140, it should be appreciated that in other examples, other

shapes for bar links 1140 may be used while still complying with the principles

disclosed herein. For example, in some implementations, links 1140 may be

substantially straight such that the angle Θ is substantially equal to 0 or 180° and

the axes 1143, 1145 of sections 1142, 1144, respectively, are substantially

aligned within one another. Still further, while embodiments disclosed herein

have included features to maintain the center of gravity between the display 100

and the rear end 1106b of base 106, it should be appreciated that in other

embodiments, the center of gravity is maintained only substantially behind the

display 100 and thus may in fact also be behind the rear end 1106b of base 106

while still complying with the principles disclosed herein.

[0076] The above discussion is meant to be illustrative of the principles and

various embodiments of the present invention. Numerous variations and

modifications will become apparent to those skilled in the art once the above

disclosure is fully appreciated. It is intended that the following claims be

interpreted to embrace all such variations and modifications.



CLAIMS

What is claimed is:

1. A support stand for a display, comprising:

a wedge shaped base having a front end, a rear end, a top surface, a

bottom surface, and a height measured between the top surface

and the bottom surface, wherein the height proximate the front end

is smaller than the height proximate the rear end;

an arm including a first end, a second end opposite the first end, wherein

the first end is coupled to a display support member at a first hinge

and the second end is coupled to the base at a second hinge;

a variable tilt assembly to adjust a maximum forward tilt angle of the

display attachment member as the arm is rotated about the second

hinge;

wherein the second hinge also includes:

a rotatable first cam having a non-circular profile;

a cable attached to the rotatable cam, wherein a portion of the

cable is windable about the non-circular profile of the first

cam as the first cam rotates; and

a biasing assembly attached to the link to apply a biasing force on

the link.

2 . The support stand of claim 1,

wherein the variable tilt assembly further comprises:

a second cam coupled to the first hinge, the second cam having an

engagement surface to engage the support member when

the display attachment device is tilted to the maximum

forward tilt angle; and

a bar link coupled to the both the first hinge and the base to rotate

the second cam about the first hinge as the arm is rotated

about the second hinge.



3 . The support stand of claim 2, wherein the bar link is substantially L shaped

and includes a first section and a second section, wherein the first section is

angled relative to the first section at a non-zero angle.

4 . The support stand of claim 3, wherein the first hinge has a first axis of

rotation; wherein the second hinge has a second axis of rotation that is parallel to

and radially offset from the first axis of rotation; and wherein the second section of

the bar link translates radially through the second axis of rotation when the arm is

rotated about the second hinge toward the base.

5 . The support stand of claim 1, further comprising a weighted mass

disposed within the base proximate the rear end.

6 . The support stand of claim 1, wherein the variable tilt assembly is to

decrease the maximum forward tilt angle as the arm rotates about the second

hinge toward the base.

7 . The support stand of claim 1, wherein the height of the base increases

linearly from the front end to a point that is proximate the rear end.

8 . A computer system, comprising:

a display device including a front side, a back side, a top edge, and a

bottom edge;

a support stand to support the display device on a support surface, the

support stand comprising:

a wedge shaped base;

an arm including a first end, a second end opposite the first end,

wherein the first end is coupled to the display device at a first

hinge and the second end is coupled to the base at a second

hinge;

a variable tilt assembly to adjust a maximum forward tilt angle of the

display as the arm is rotated about the second hinge;



wherein the display device has a first position where the arm is rotated

about the second hinge away from the base such that a bottom

edge of the display device is disposed at or above the support

surface; and

wherein the display device has a second position where the arm is rotated

about the second hinge toward the base such that the bottom edge

of the display device is disposed below the support surface.

9 . The computer system of claim 8, wherein the second hinge further

includes:

a rotatable first cam having a non-circular profile;

a cable attached to the rotatable cam, wherein a portion of the link is

windable about the non-circular profile of the first cam as the first

cam rotates; and

a biasing assembly attached to the link to apply a biasing force on the link.

10 . The computer system of claim 8, further comprising:

a support member coupling the display device to the first hinge;

wherein the variable tilt assembly further comprises:

a second cam coupled to the first hinge, the second cam having an

engagement surface to engage the support member when

the display device is tilted to the maximum forward tilt angle;

and

a bar link coupled to the both the first hinge and the base to rotate

the second cam about the first hinge as the arm is rotated

about the second hinge.

11. The computer system of claim 10, wherein the bar link is substantially L

shaped and includes a first section and a second section, wherein the first section

is angled relative to the first section at a non-zero angle.



12. The computer system of claim 11, wherein the first hinge has a first axis of

rotation; wherein the second hinge has a second axis of rotation that is parallel to

and radially offset from the first axis of rotation; and wherein the second section of

the bar link translates radially through the second axis of rotation when the arm is

rotated about the second hinge toward the base.

13. The computer system of claim 8, wherein the variable tilt assembly is to

decrease the maximum forward tilt angle as the arm rotates about the second

hinge toward the base.

14. The computer system of claim 8, wherein a center of gravity of the

computer system is disposed between the back side of the display device and a

rear end of the base when the display device is in the first position and when the

display device is in the second position.

15. A computer system, comprising:

a display device including a front side, a back side, a top edge, and a

bottom edge;

a support stand to support the display device on a support surface, the

support stand comprising:

a wedge shaped base having a front end, a rear end, a top surface,

a bottom surface, and a height measured between the top

surface and the bottom surface, wherein the height

increases linearly from the front end to a point that is

proximate the rear end;

an arm including a first end, a second end opposite the first end,

wherein the first end is coupled to the display device at a first

hinge and the second end is coupled to the base at a second

hinge;

a variable tilt assembly to adjust a maximum forward tilt angle of the

display as the arm is rotated about the second hinge;



wherein the second hinge also includes:

a rotatable first cam having a non-circular profile;

a cable attached to the rotatable cam, wherein a portion of

the cable is windable about the non-circular profile of

the first cam as the first cam rotates; and

a biasing assembly attached to the link to apply a biasing

force on the link;

wherein the display device has a first position where the arm is rotated

about the second hinge away from the base such that a bottom

edge of the display device is disposed at or above the support

surface; and

wherein the display device has a second position where the arm is rotated

about the second hinge toward the base such that the bottom edge

of the display device is disposed below the support surface.
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