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110 tached to a second member of the computing device. The hinge assembly in-
(. cludes a hinge pivotally connecting the first bracket to the second bracket
¥ along a first axis, and a first gear rotatably connected to the first bracket
along the first axis. The hinge assembly further includes a set of gears, each
112 O gear from the set of gears rotatably connected to different axes parallel to the
first axis. As an example, the set of gears is to provide friction against the
O first gear to provide a level of resistance to a torque provided when the first
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bracket is to be moved along the first axis.
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HINGE ASSEMBLY FOR A COMPUTING DEVICE
BACKGROUND

[0001] The emergence and popularity of computing has made computing devices a
staple in today's marketplace. An example of such devices include notebook
computers, or laptops, which generally employ a clamsheli-type design consisting of
fwo members connected together at a common end via one or more hinges, for
example. In most cases, a first or display member is glilized o provide a viewable
display 1o a user while a second or base member includes an area for user input
{e.g.. touchpad and keyboard). In addition, the viewable display may be a
touchscreen (e.g., touchscreen laptop), allowing the user to interact directly with
what is displayed by touching the screen with simple or multi-touch gestures. QOther
exampies of popular computing devices include tablet computers and all-in-one
{AIO} compuiters, which integrate internal components of the compuiter into the same
case as the display. As an example, such devices may include a support member,
of a kickstand, for supporting the devices at multiple viewing angles when they are
operated in one of their various modes.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002IFIG. 1A lllusiraies a compuling device, accarding 1o an example;

[0003]FIG. 1B illustrates a hinge assembly that may be used in the computing
device Hlustrated in FIG. 1A, according to an example;

[0004] FiGs. 2A-D fllustrate further aspects of the hinge assembly, according to an
exampie;

[0005] FiGs. 3A-B illustrate a computing device with a kickstand for supporting the
computing device at mudliple viewing angles when the compuiing device is aperated
in one of its various modes, according o an example;

[0086]FIG. 3C ilusirates a hinge assembly that may be used in the computing
device iliustrated in FiGs. 3A-B, according 1o an example; and
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[00O71FIG. 4 illustrates another hinge assembly that may be used in the computing
device Hlustrated in FiGs. 3A-B, according to an example.

DETAILED DESCRIPTION

{0088 When a user operates g computing device in its various modes, i is desirable
for the computing device to feel sturdy and rigid. For example, when the user
operates a laplop by setting the display member at an appropriate viewing angle, itis
not desirable for the display member to fall forwards or backwards as the user
operates the laptop. Simiitarly, with respect to tablet computer or an AlO computer
supported by a kickstand, it is desirable for the kickstand 1o be able to support such
computing devices at multiple viewing angles when the computing devices are
operated in one of their various modes.

[0B09} Examples disclosed herein provide a hinge assembly for a computing device
that allows the computing device o feel sturdy and rigid during operation. As will be
further described, the hinge assembly includes a number of gears along paraliel
axes, that work together {o provide g level of rigidity that is desirable by users. By
utitizing the gears along the parallel axes, the width of the hinge assembly may be
reduced, allowing the hinge assembly 1o be filted in a narrow area of the computing
device.

(00101 With reference 1o the figures, FIG. 1A illustrates a computing device 100,
according to an example. The computing device 100 includes a display member 102
and a base member 104 that are joined {ogether via hinge assemblies 110. The
display member 102 may be rolaiably connected {0 the base member 104 via a shaft
araund an axis of rotation 106, As an example, the base member 104 includes g {op
surface that may include input means for operation by a user, such as a keyboard
and/or a touchpad. The display member 102 includes a display surface that may be
used for viewing the video output of the computing device 100, and may include
input means for operation by a user, such as a fouchscreen. Referring to the hinge
assemblies 110 illustrated, the width or X dimension of the hinge assemblies 110
may be small enough fo it within a narrow enclosure within the base member 104.
As a result, by reducing spacing required by the hinge assemblies 110, dimensions
of the computing device 100, such as the thickness, may also be reduced.
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[0O111FIG. 1B illustrates an example of the hinge assembly 110 that may be used in
the computing device 100. The hinge assembly 110 includes a first bracket 112 {0
attach to a first member of the computing device 100, such as the display member
102, In addition, the hinge assembly 110 includes a second bracket 114 o attach to
a second member of the computing device 100, such as the hase member 104, Via
the hinge assemblies 110, the display member 102 may be rofatably connected to
the base member 104 via a shaft around the axis of rotation 106. Referring back o
FIG. 1A, although two hinge assemblies 110 are illustrated for joining together the
display member 102 and base member 104, any number of hinge assemblies may
be utiized. As will be further described, by using an arrangement of gears within the
hinge assemblies 110, the width of a hinge assembly 110 may he minimized.

[0012] As lustrated, the hinge assembly 110 includes a first gear 116 rotatably
connected to the first bracket 112 along the axis of rotation 108. Moreover, the
hinge assembly 110 includes a set of gears 118a-c that is synchronized 1o rotate
with the first gear 116 when the first bracke{ 112 is {o be moved along the axis of
rotation 106, such as when the display member 102 is opened or closed. As will be
further described, each gear from the set of gears 118a-¢ may be rotatably
connected to different axes 120a-c, respectively, such that the set of gears 118a-¢
provides friction against the first gear 116 in order to provide a level of resistance fo
a torgue provided when the first bracket 112 18 to be moved along the axis of rotation
108. As illustrated, the axes 120a-c are paraliel 1o the axis of rotation 106, Although
three gears are illustrated in the set of gears 118a-¢, any number of gears may be
utidized. For example, the quantily of gears in the sel of gears delermines the
magnitude of friction provided by the set of gears against the first gear 118, As a
resull, increasing the quantity of gears in the set of gears may increase the
magnitude of the friction provided by the set of gears against the first gear 116.

[0013] As an example for providing friction against the first gear 116, for each gear
from the set of gears 118a-c, a pivot point of the gear around a respective axis from
the different axes 120a-¢ parallel 1 the axis of rotation 108 may have a Fictional
value 1o provide a level of resistance of the rotation of the gear around the respective
axis. Forexample, referring to gear 118a from the set of gears, a pvot point of the
gear 118a around axis 120a has a frictional valus 1o provide a level of resistance of

-
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the rofation of the gear 118a around the axis 120a. Collectively, the frictional value
from set of gears 118a-¢ may provide friction against the first gear 116 to provide a
level of resistance to a torque provided when the first bracket 112 is o be moved
along the axis of rotation 106 {e.g., when the display member 102 is opened or
closed). As mentioned above, increasing the number of gears in the set of gears
coltectively increases the magnitude of the friction provided by the set of gears
against the first gear 116.

[0014]Referring to FIG. 1B, each gear from the set of gears 118a-¢ may be coupled
fo an elemant 122a-¢, respectively, that provides the level of resistance of the
rotation of each gear around the respective axis {axes 120a-c). Examples of the
elements 122a-¢ include, but are not limited to, friction hinges, clutches, washers, or
bands. As an example, the elements 122a-¢ may provide friction for providing a
leve! of resistance of the rotation of each gear from the set of gears 118a-c.

[0018]FiGs. 2A-D illustrate further aspects of the hinge assembly 110, according {o
an example. Referring to FIG. 2A, the first gear 116 generally includes teeth to
mash with teeth in gear 118a from the set of gears 118a-¢. Similarly, the {esth of
gear 118a meshes with testh in gear 118b and the teeth in gear 1180 meshes with
teeth in gear 118c {not Blustrated). As a result, the set of gears 118a-c s
synchronized to rotate with the first gear 116 when the first bracket 112 is to be
moved along the axis of rotation 106 {(e.q., when the display member 102 is {o be
open and closed). The type of gears that are used may vary. For example, referring
to FIG. 2B, helical gears may be used.

[0016] FiGs. 2C-D illustrate the opening and closing of the hinge assembly 110 and
the synchronization of the gears within the hinge assembly 110, according fo an
example. As illustrated, the teeth of the first gear 116 meshes with the teeth of gear
118a, which then meshes with the testh of gear 118b, which finally meshes with the
teeth of gear 118c. As described above, elements 122a-¢ provide the level of
resistance of the rotation of each gear from the set of gears 118a-¢ around the
respective axes 120a-c. As a resull, the set of gears 118a-c provides friction against
the first gear 116 in order o provide a level of resistance 1o a forque provided whan
the first bracket 112 is to be moved along the axis of rotation 106 {e.g., when the
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display member 102 is to be open and closed). As an example, in order {0 increase
or reduce the frichion provided against the first gear 116 {e.¢., torque adjusiment),
the quantity of gears used in the set of gears may be increased or decreased,
respectively.

[O01TIFiGs. 3A-B llustrate a computing device 300 with a kickstand 304 or support
member for supporting the computing device 300 at mulliple viewing angles when
the computing device is operated in one of its various modes, according to an
example. Examples of the computing device 300 include, but are not limited {0, a
smariphone, a tablet, AlO computer, or a display member of a convertible laptop.
The computing device 300 may include a display surface 302, The display surface
302 may be a touchscreen, allowing a user to interact directly with what is displayed
by touching the screen with simple or mulli-touch gestures.

[0018] As an example, the kickstand 304 may be a rectangular frame that flips out or
pivols from a portion of a perimeter of the compuling device 300 and makes contact
with & surface in various positions for propping up the computing device 300 at the
various viewing angles. As a result, the computing device 300 may be kept upright
vig the kickstand 304 without leaning the computing device 300 against another
object or with the aid of a user. As ilustrated, the kickstand 304 is rotatably
connected to the compuling device 300 around an axis of rotation 306, and joined
with the computing device 300 via the use of hinge assembiies 310. As an exampis,
the width or X dimension of the hinge assemblies 310 may be small enough to fit
within a narrow enclosure within the computing device 300, for exampie, ouiside the
surface area of the display surface 302,

{00191 FIG. 3C Hlustrates an example of the hinge assembly 310 that may be used in
the computing device 300, The hinge assembly 310 includes a first bracket 312 {o
attach to a first member of the compiting device 300, such as the computing device
300 itself. In addition, the hinge assembly 310 includes a second bracket 314 to
attach to a second member of the computing device 300, such as the kickstand 304.
Via the hinge assemblies 310, the computing device 300 may be rotatably connected
to the kickstand 304 via a shaft around the axis of rotation 306. Referring back to
FIG. 3A, although two hinge assemblies 310 are llustrated for joining fogsther the
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kickstand 304 1o the computing device 300, any number of hinge assemblies may be
utitized. As will be further described, by using an arrangement of gears within the
hinge assembilies 310, the width of a hinge assembly 310 may be minimized.

[0020] As Hlustrated, the hinge assembly 310 includes a first gear 316 rotatably
connected to the first bracket 312 along the axis of rotation 308. Moreover, the
hinge assembly 310 includes a set of gears 318a-c that is synchronized {0 rotate
with the first gear 316 when the second bracket 314 is {o be moved along the axis of
rotation 308, such as when the kickstand 304 is adjustied. As will be further
described, each gear from the set of gears 318a-c may be rotatably connected to
different axes 320a-c, respeactively, such that the setl of gears 318a-c provides friction
against the first gear 316 in order to provide a level of resistance to a torque
provided when the second bracket 314 is o be moved along the axis of rotation 306.
As illustrated, the axes 320a-¢ are paraliel to the axis of rotation 308. Although three
gears are illustrated in the set of gears 318a-¢, any number of gears may be utilized.
For example, the guantity of gears in the set of gears determines the magnitude of
friction provided by the set of gears against the first gear 316, As a resull, increasing
the quantity of gears in the set of gears may increase the magnitude of the friction
provided by the set of gears against the first gear 316,

[0021] As an example for providing friction against the first gear 318, for each gear
from the set of gears 318a-¢, a pivol point of the gear around a respective axis from
the different axes 320a-¢ paralle] to the axis of rotation 306 may have a fictional
vaiue to provide a level of resistance of the rotation of the gear around the respective
axis. Forexample, referring {o gear 318a from the set of gears, a pivot point of the
gear 318a around axis 320a has a frictional value {o provide a level of resistance of
the rotation of the gear 318a around the axis 320a. Collectively, the frictional value
from set of gears 318a-c may provide friction against the first gear 316 to provide a
level of resistance {0 a torque provided when the second bracket 314 is to be moved
along the axis of rotation 306 {e.g., when the kickstand 304 is adjusted). As
mentioned above, increasing the number of gears in the set of gears collectively
increases the magnitude of the friction provided by the set of gears against the first
gear 316,

B
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[0022] Referring 1o FIG. 3C, each gear from the setf of gears 318a-c may be coupled
{0 an element 322a-¢, respectively, that provides the level of resistance of the
rotation of each gear around the respective axis (axes 320a-c). Examples of the
elements 322a-¢ include, but are not limited to, friction hinges, cluiches, washers, or
bands. As an example, the elements 322a-¢ may provide friction for providing a
level of rasistance of the rotation of sach gear from the set of gears 318a-c.

[0023]FIG. 4 Hlustrates an example of another hinge assembly 410 that may be
used in joining the kickstand 304 to the computing device 300. The hinge assembly
410 includes a first bracket 412 to attach to a first member of the computing device
300, such as the computing device 300 itself. In addition, the hinge assembly 410
includes a second bracket 414 {o attach to a second member of the computing
device 300, such as the kickstand 304. Via the hinge assemblies 410, the
computing device 300 may be rotatably connecied {o the kickstand 304 via a shall
arcund the axis of rotation 308. As will be further described, by using an
arrangement of gears within the hinge assemblies 410, the width of a hinge
assembly 410 may be minimized, for example, to fit within a narrow enclosure along
a perimeter of the computing device 300.

[0024] As Hlustrated, the hinge assembly 410 includes a first gear 416 rolatably
connected to the first bracket 412 along the axis of rotation 306. Moreover, the
hinge assembly 410 includes 3 set of gears 418a-b that is synchronized 1o rotate
with the first gear 418 when the second bracket 414 is to be moved along the axis of
rotation 306, such as when the Kickstand 304 is adjusted. As illustrated, the first
gear 416 may be disposed between gear 418a and gear 418b. As will be further
described, each gear from the sel of gears 418a-b may be rofatably connected to
different axes 420a-b, respectively, such that the set of gears 418a-b provides
friction against the first gear 416 in order to provide a level of resistance {o a torque
pravided when the second bracket 414 is o be moved along the axis of rotation 306.
As illusirated, the axes 420a-b are parallel {o the axis of rotation 308,

[0025] As an example for providing friction against the first gear 418, for each gear
from the set of gears 418a-b, a pivot point of the gear around a respective axis from
the different axes 420a-b parallel to the axis of rotation 306 may have a frictional

~
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value 1o provide a level of resistance of the rotation of the gear around the respective
axis., For example, referring to gear 418a from the set of gears, a pivol paint of the
gear 418a around axis 420a has a frictional value 1o provide a level of resistance of
the rotation of the gear 418a around the axis 420a. Collectively, the frictional value
from set of gears 418a-b may provide friction against the first gear 415 {o provide a
level of resistance to a torque provided when the second bracket 414 is to be moved
along the axis of rotation 3086 {e.g., when the kickstand 304 is adjusted).

o026} Referring to FIG. 4, sach gear from the set of gears 418a-b may be coupled {o
an slement 422a-h, respectively, that provides the level of resistance of the rotation
of each gear arcund the respective axis (axes 420a-b). Examples of the slements
422a-b include, but are not limited to, friction hinges, clutches, washers, or bands.
As an example, the elements 422a-b may provide friction for providing a level of
resistance of the rotation of each gear from the sef of gears 418a-b.

(002711t should be understood that examples described herein below may include
various components and features. It should also be understoad that, in the following
description, numerous specific details are set forth to provide a thorough
understanding of the examples. However, it should be understood that the examples
may be practiced without limitations to these specific details. In some instances, well
known methods and structures may not be described in detad to avoid unnecessarily
chscuring the description of the examples. Also, the examples may be used in
combination with each other.

[0028] Reference in the specification {0 “an example” or similar language means that
a particular feature, structure, or characteristic described in connection with the
example is included in af least ohe exampie, but not necessarily in other examples.
The vartous instances of the phrase "in one example” or similar phrases in various
places in the specification are not necessarily all referring to the same example.

(002911t should be understood that the previous description of the disclosed
examples is provided to enable any person skilled in the art to make or use the
present disclosure., Various modifications to these examples will be readily apparent
to those skilled in the arl, and the generic principles defined herein may be applied {o
other examples without departing from the spirit or scope of the disclosure. Thus,

I



WO 2016/204776 PCT/US2015/036586

the present disclosure is not intended {o be limited fo the examples shown herein but
is to be accorded the widest scope consistent with the principles and novel features

disclosed hersin.
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CLAIMS

WHAT IS CLAIMED (S

1. A hinge assembly for 3 computing device, the hinge assembly comprising:

a first bracket attached {o a first member of the computing device;

a second bracket atached {o a second member of the computing device;

& hinge pivotally connecting the first bracket to the second bracket along a
first axis;

a first gear rotatably connected {o the first bracket along the first axis; and

a set of gears, each gear from the setl of gears rotatably connected to different
axes paraliel to the first axis, wherein the set of gears is {0 provide friction against
the first gear to provide a level of resistance to a torque provided when the first
bracket is to be moved along the first axis.

2. The hinge assembly of claim 1, wherein a quantity of gears in the set of gears
defermines a magnitude of the friction provided by the set of gears against the first
gear.

3. The hinge assembly of claim 2, wherein increasing the quantity of the gears in
the set of gears increases the magnitude of the fricion provided by the set of gears
against the first gear.

4. The hinge assembly of claim 1, wherein, for each gear from the set of gears, a
pivot point of the gear around a respective axis from the different axes parallel {o the
first axis has a frictional value 1o provide a level of resistance of the rotation of the
gear around the respective axis.

5. The hinge assembly of claim 4, wherein, for each gear from the set of gears,
the frictional value of the pivot point of the gear around the respective axis from the
gifferent axes parallet to the first axis is provided by an element comprising friction
hinges, clutches, washers, and bands.

- 10-
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8. The hinge assembly of claim 1, wherein the set of gears is synchronized to
rotate with the first gear when the first bracket is 1o be moved along the first axis.

7. The hinge assembly of claim 8, wherein the first gear comprises feeth to mesh
with teeth in 8 second gear from the set of gears in order 1o synchronize the rotation
of the set of gears with the first gear.

8. A computing device comprising:
a display member;
a base member rofatably connecied to the display member around an axis of
rotation; and
a hinge assembly o join the display mamber o the base member, the hinge
assembly comprising:
a first bracket attached to the display member;
a second bracket aftached to the base member;
a hinge pivatally connecting the first bracket to the second bracket
along the axis of rofation;
a first gear rotatably connected {o the first bracke! along the axis of
rotation; and
a set of gears, each gear from the set of gears rofatably connected to
different axes parallel to the axis of rofation, wherein the setof gears is o
provide friction against the first gear to provide a level of resistance to a
torque provided when the display member is to be moved along the axis of
rotation.

9. The computing device of claim 8, wherein a quantity of gears in the set of
gears determines a magnitude of the friction provided by the set of gears against the
first gear.

10.  The compuiing device of claim 9, wherein increasing the quantity of the gears

in the set of gears increases the magnitude of the friction provided by the set of

gears against the first gear.

<11 -
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11.  The compuiing device of claim 8, wherein, for each gear from the set of gears,
a pivot point of the gear arcund a respective axis from the different axes paralief {o
the axis of rotation has a frictional value o provide a level of resistance of the
rotation of the gear around the respective axis,

12. The computing device of claim 8, wherein the setf of gears is synchronized to
rotate with the first gear when the display member is 1o be moved along the axis of

rotation.

13, A computing device comprising:

a display member;

a kickstand rotatably connected fo the display member around an axis of
rotation, wherein the kickstand is 1o support the display member in a plurality of
viewing angles; and

a hinge assembly {o join the kickstand o the display member, the hinge
assembly comprising:

a first bracket attached to the display member;

a second bracket attached 1o the kickstand,

a hinge pivotally connecting the first bracket to the second bracket
along the axis of rotation;

a first gear rofatably connected to the first bracket along the axis of
rotation; and

a set of gears, each gear from the set of gears rotatably connected to
different axes parallel to the axdis of rotation, wherein the set of gears is to

provide friction against the first gear to provide a level of resistance {0 8

torque provided when the kickstand is to be moved along the axis of rotation.

14, The computing device of claim 13, wherein a guaniity of gears in the set of
gears determines a magnitude of the friction provided by the set of gears against the
first gear.

158, The computing device of claim 13, wherein, for each gear from the set of

gears, a pivol point of the gear around a respective axis from the different axes

17
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paratlel 1o the axis of rotation has a frictional value {o provide a level of resistance of

the rofation of the gear around the respective axis.
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