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HINGE ASSEMBLIES

BACKBROUND

[0001] Electronic  devices, such as portable devices, are generally
manufactured to be compact and light in weight {o provide ease of handling and
portability to users. To enhance the compaciness and, in turn, the portability of the
glectronic devices, the electronic devices have support structures, such as hinges
that allow a component of the electronic device, such as a display unit, to fold over
another component of the electronic device, such as a keypad unit.

[0002] In some cases, elecironic devices, such as a pedometer wearable on
a wrist may be foldable. Foldable electronic devices generally comprise a flexible
casing that may be made of an elastic polymer material. The flexible casing houses

components such as a display unit and a touch pad that may also be flexible.

Brier DescripTioN OF THE DRAWINGS

[0003] The defailed description is provided with reference (o the
accompanying figures. In the figures, the left-most digit(s) of a reference nurmber
identifies the figure in which the reference number first appears. The same numbers
are used throughout the drawings 1o reference like features and components.

[0004] Fig. 1 Hllustrates a schematic representation of a chassis for an
electronic device, in accordance with an example implementation of the present
subject matter;
[0005] Fig. 2 Hlustrates a schematic representation of a chassis for an
glectranic devics, in accordance with an example implementation of the present
subject matter;
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[0008] Fig. 3 is a schematic representation of a foldable device, in accordance
with an sxample implementation of the present subjsct matter;
{0007 Fig. 4 is a schematic representation of a foldable device, in accordance
with an example implementation of the present subject matter;

{0008] Fig. & Muslrates a schemalic representation of a set of rolling members
of a hinge assembly, in accordance with an example implementation of the present

subject matter;

{0009] Fig. 6 8 a schematic represaniation of an arrangement of a rail
member and a shiding member within a chassis of an electronic device, according {o

an example implementation of the present subject matter;

{0010] Fig. 7 lustrates an eleclronic device implementing a hinge assembly,
according to an example implementation of the present subject matter; and

[0011] Fig. 8 illustrates an electronic device implementing a hinge assembly,

according to an example implementation of the present subject matier.

DETAILED DESCRIPTION

[0012] Generally, electronic devices, such as foldable devices have flexible
compaonents, for instance flexible display screens to display content to users. The
flexible display screens have a folding edge and are foldable and retractable about
the folding edge. During operation, when a foldable device is folded, a portion of the
flexible display screen around the folding edge is compressed to adapt to the folded
position, and when retfracting the device from the folded position to an open position,
the portion of the flexible display screen around the folding edge is strefched to adapt

to the retracted position.
[0013) Such compressing and stretching of the flexible display screen, overa

period of time, causes a strain on the portion of the flexible display screen around
the folding edgs and may damags the flexible display scresn of the foldable device.
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Gengrally available supporting structures fail to provide adequate support fo the
flexible display screens. Also, the supporting structures are complicated {o
implement, are expensive, and result in increasing the cost of the foldable device.

[0014] In accordance with an implementation of the present subject matter, a
foldable device having a hinge assembly coupled {o a flexible display screen of the
foldable device is described. In one example, the foldable device has a flexible
chassis {o accommodate the flexible display screen. The Hlexible display screen has
a folding edge along a width of the flexible display screen, and is foldable and
ratractable about the folding edge.

[0015] The hinge assembly comptises a set of rolling members and a resilient
member to support folding and retracting of the flexible display screen. In one
example, the set of rolling members is aligned along the folding edge of the flexible
display screen. in the set of rolling members, each rolling member is coupled to an
adiacent rolling member o allow movement of the set of rolling members along a
curvature of the flexible display screen when the foldable device is folded.

[0016] In an example implementation of the present subject matter, the
resilient member couples the set of rolling members {o a sliding member provided
within the chassis. The sliding member is movable along a surface of the chassis.
The sliding member, the resilient member, and the set of rolling members are aligned
such that the resilient member can pull the sliding member along the chassis based
on movement of the set of rolling members about the curvature.

[0017] in a folded position, a portion of the flexible display screen at the
curvature is compressed, and in an open and retracted position, the portion of the
screen is stretched. During retfracting the foldable device from the folded position,
the sel of rolling members move aboutl the folding edge 1o adapt to a relracted
position, and the resilient member pulls the sliding member towards the folding edge
of the flexible display screen along surface of the flexible chassis. The pulling of the
sliding member by the resilient member compensates for the stretching of the portion
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of the flexible display screen during refracting and the portion of the flexible display
screan is provided snhanced support.

{0018] Thus, the hinge assembly for electronic device as desaribed herein
supports the display screen thereby increasing fife of the flexible display screen.
Further, the hinge assembily is cost efficient and does nof add to the cost of the
device.

[0019] In some examples, electronic devices that do not comprise a flexible
chassis but are foldable about a folding axis may also implement the hinge assembly
described herein. in such example implementations, a chassis accommodating a
display unit and an input unit of an electronic device may include a sliding member
connected to the resilient member of the hinge assembly. As the display unit is folded
over the input unit, the set of rolling membaers of the hinge assembly align along the
folding axis of the electronic device and as the display unil is retracted 1o the open
position, the sliding member slides along a surface of the chassis. The hinge
assembly provides for a seamless folding and retracting arrangement implementable

in a cost effective manner.

{0020} The above describad techniques are further described with reference
to Figs. 1 to 8. it should be noted that the description and figures merely Hustrate the
principles of the present subject matter along with examples described herein and,
should not be construed as a limitation {o the present subject matter. 1t is thus noled
that various arrangements may be devised that, although not explicitly described or
shown herein, describe the principles of the present subject matier. Moresover, all
statements herein reciting principles, aspects, and examples of the present subject
mattar, as well as specific examples thereof, are intended to encompass equivalents
thereof.

[0021) Fig. 1 schematically illustrates a chassis 100 for an electronic device
according to an example implementation of the present subject matier. In an
axample, the electronic device may be a foldable device such as a pedometer

wearable by a user on wrist or waist, a heart rate monitor wearable on & part of the



WO 2018/144001 PCT/US2017/016358

5

body, such as wrist or forearm and so on. Other examples of the glectronic device
may be a foldable portable device, such as a smartwatch, foldable tablet, Personal
Digital Assistant {PDA), a notebook, e-reader, or another foldable portable device.
[0022] The chassis 100 comprises two parls, a first part 102 and a second
part 104 to accommodate a first component and a second component of the
electronic device, respectively. In ong example, the first component is a display unit
of the electronic device and the sscond component is an input unit, such as a fouch
pad of the slectronic device. In one example, the first part 102 and the second part
104 are alighed such that the first part 102 is foidable and retractable over the second
part 104 about an axis, referred to as a folding axis 106 hereinafter. The first part
102 and the second part 104 are on opposite sides of the folding axis 108,

{0023] The chassis 100 comprises a hinge assembly 108 The hinge
assembly 108 comprises a sliding member 110. In one example implementation, the
sliding member 110 is provided either within the first part 102 or within the second
part 104 of the chassis 100 and can slide along a surface of the first part 102 or the
second part 104, A set of rolling members 112 is aligned along the folding axis 106
of the chassis 100, such that during folding or retracting of the chassis 100, the set
of rofling members 112 move along a curvature of the chassis {o support the folding
and retracting of the chassis 100.

[0024) Aresilient member 114 couples the set of rolling members 112 with the
sliding member 110. The resilient member 114 stretches and recolls to pull and
ratract the sliding member 110 towards the folding axis 106 when the first part 102
is folded and retracted over the second part 104. The pulling of the sliding member
110 towards the folding axis 106 upon refracting of the chassis 100 provides support
to components accommaodated in the chassis 100,

[0025] Fig. 2 is a schematic representiation of the chassis 100 according ko
ancther example implementation of the present subject matter. In one example, the
chassis 100 is composed of a flexible malerial, such as an elastic polymer to provide
flexibility to the chassis 100.
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[0028] In some example implementations, such as the one depicled in Fig. 2,
the first part 102 and the sacond part 104 of the chassis 100 each include a sliding
member. As shown in Fig. 2, the first part 102 has a first sliding member 202-1 and
the second part 104 has a second sliding member 202-2, and the sliding members
202-1 and 202-2 can slide along surfaces of the first part 102 and the second part
104, respectively.

[0027] The set of rolling members 112 may include two or more rolling
members, such as rotary gears or rollers to move about the folding axis 106 during
folding and retracting of the first part 102. Each rolling member is coupled {0 an
adiacent rolling member such that during movement of the set of rolling members
112, each rolling member moves along a circumfarence of the adjacent rolling
member.

[0028] A first resilient member 204-1, present in the first part 104 of the
chassis 100, and a second resilient member 204-2 in the second part 104, couple
the set of rolling members 112 to the first and the second sliding members 202-1 and
202-2 respectively. The first resilient member 204-1 and the second resilient member
204-2 can be, for instance, rubber elements or sets of helical springs.

{0029] When the chassis 100 is in the folded position with the first part 102
folded over the second part 104, the chassis 100 has a curvature around the folding
axis 108, and the set of rolling members 112 is aligned along the curvalure of the
chassis 100, When the first part 102 of the chassis 100 is retracted from the folded
position, the set of rolling members 112 moves about the curvature of the chassis
100 around the folding axis 106 to allow refracting of the first part 102. As the first
part 102 is retracted, the resilient members 204-1 and 204-2 pull the sliding members
202-1 and 202-2 {o move in a direction towards the folding axis 106 of the chassis
100. As the sliding members 202-1 and 202-2 move fowards the folding axis 106
during retracting, the first part 102 and the second part 104 move towards the Tolding
axis 108. The movement of the first part 102 and the second part 104 reduces strain
or tension on the chassis 100 around the folding axis 106 due o strefching of the
chassis 100 during retracling.
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[0030] in examples including the single sliding member 110, the sliding
member 110 is movable along the surface of the first part 102 or the sscond part
104, whichever part has the sliding member 110, by the stretch and recoll action of
the corresponding resilisnt member 114 caused by the movement of the set of rolling
members 112, The set of roliing members 112 on the other part, .e., one of the first
part 102 and the second part 104 not accommodating the sliding member 110, may
he coupled to a siationary member provided within such other part of the chassis
100. In an example, a resilient member, such as resilient member 114 may be
incorporated in the other part of the chassis 100 so as to siretch and recoil based on
the movement of the set of rolling members 112 in the other part.

[0031) Fig. 3 tllustrates a schematic representation of a foldable device 300 in
accordance with an example implementation of the present subject matter. In an
example, the foldable device 300 may be a wearable device, such as a filness
tracking band, a smartwatch or the pedometer enabled device. In other examples,
the foldable device 300 may be a foldable tablet, laptop, or a notebook. The foldable
device 300 comprises a flexible chassis 302 and a flexible display screen 304. Inone
axample, the flexible chassis 302 is composed of a flexible material, such as an
glastic polymer, and the flexible display screen 304 is an Organic Light Emitling
Diode {OLED) screen. The flexible display screen 304 is housed within the flexible
chassis 302 and has a folding edge 306. The flexible display screen 304 is foldable
and retractable about the folding edge 306, The flexible chassis 302 supports the
flaxible display screen 304 during folding and retracting about the folding edge 3086.
[0032] A hinge assembly 308 is coupled o the flexible display screen 304
around the folding edge 3086 and is housed within the flexible chassis 302. The hinge
assembly 308 is aligned with the flexible display screen 304 such that the hinge
assembly 308 supports the flexible display screen 304 during folding and retracting
about the folding edge 306. In an example implementation, the hinge assembly 308
comprises a set of rolling members 310. The set of rolling members 310 is aligned
atong the folding edge 306 of the flexible display screen 304 such that the set of
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rofling members 310 moves about the curvature of the flexible display screen 304
during folding and retracting of the flexible display screen 304,

[0033] A resilient member 312 couples the set of rolling members 310 with a
sliding member 314 provided within the flexible chassis 302 such that the resilient
member 312 pulls and retracts the sliding member 314 towards the folding edge
based on the movement of the set of rolling members 310.

[0034] Fig. 4 illustrates a schematic representation of the foldable device 400
in accordance with another example implementation of the present subject matter.
In the example implementation illustrated in Fig.4, the flexible chassis 302 has a first
sliding member 402-1 and a second sliding member 402-2 disposed on either side
of the set of rolling members 310, such that the sliding members 402-1 and 402-2
can slide along a surface or swifaces of the flexible chassis 302. Example foldable
devices 300 that include one sliding mamber coupled o the set of rolling members
310 on one end, may comprise resilient members 312 that tether the other end of
the set of rolling members 310 to a wall of the flexible chassis 302.

{0035] In some examples, the flexible chassis 302 of the foldable device 400
includes rail members 404-1 and 404-2 provided on either side of the set of rolling
members 310. As shown in Fig. 4, the rail members 4041 and 404-2 are positioned
below the sliding members 402-1 and 402-2 along the path of movement of the
sliding members 402-1 and 402-2 within the flexible chassis 302. In an example, the
rait members 404-1 and 404-2 have grooves {not shown in Fig. 4). Each of the sliding
members 402-1 and 402-2 may include projections 406-1, 406-2, 406-3, and 406-4
that are aligned to the grooves such that the projections 406-1, 406-2, 406-3, and
406-4 are accommodated in the grooves of the rail members 404-1 and 404-2 fo
allow low friction and smooth sliding of the sliding members 402-1 and 402-2 along
the grooves.

{0036] in examples comprising a single sliding member in the first part 102 or
the second part 104 of the flexible chassis 302 of the foldable device 300 {(as
Hlustrated in Fig. 3}, it will be noted that the rail members 404-1 and 404-2 may be
installed accordingly. Thus, in some examples, the rail member 404-1 or the rail
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member 404-2 may be provided within the part of the chassis 100 accommaodating
the sliding member 402-1 or 402-2 and not within the other part of the flexible chassis
302.

{0037 fn an example, the foldable device 400 is foldable from a posilion of
about an angle of 0 degrees (%) between the first part 102 and the second part 104
to a position of about an angle of 360" betwean them about the folding edge 306. it
would be noted that in the folded position, such as a position corresponding to the
angle of about 0° between the first part 102 and the second part 104, and a position
corresponding to the angle of about 3680° between the first part 102 and the second
part 104, a portion of the screen 410 around the folding edge 308 is compressed
around the folding edge 308 fo adapt {o the folded position. In these positions, the
sef of rolling members 310 moves about the curvature of the flexible chassis around
the folding edge 306.

[o038] Upon refracting the foldable device 300 from the folded position to an
open position, for instance, where the first part 102 is at about 180" with respect to
the second part 104, the movement of the set of rolling members 310 allows recoiling
of resilient members 408-1 and 408-2 on both sides of the set of rolling members
310 to pull the corresponding sliding members 402-1 and 402-2 fowards the folding
edge 308. The sliding members 402-1 and 402-2 then slide along the grooves of the
corresponding raill members 404-1 and 404-2 to move towards the folding edge 306,
[0039] The pulling of the sliding members 402-1 and 402-2 provides adequate
support to the flexible display scraen 304 during retracting thereby preventing any
strain or fension on the portion of the screen 410, This enhances life of the flexible
display screen 304.

[0040] Fig. & is a schemalic representation of the set of rolling members 500
in accordance with an exampie implementation of the present subject matter. The
set of rolling members 500 comprises multiple rolling members, such as a rolling
member 502-1, 502-2, 502-3, and 502-4. For ease of reference, the rolling members
502-1, 502-2, 502-3, and 502-4 are commonly referred 1o as a rolling member 502,
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[0041] It would be noted that although the figure lustrates the set of rolling
members 500 having four rofling members, the set of rofling members 500 may also
be implemented with more or less than four rolling members.

[0042] The rolling member 502, in one example, may be a rolary gear having
multiple testh or wedges 504-1, 504-2, ... 504-n arranged on surface of the rolling
member 502. in another example, the rolling member 502 has multiple sprockets on
the surface. For sake of reference, the multiple teeth or wedges 504-1, 504-2, ...
504-n have been commonly referred to as multiple testh 504-n.

{0043] in operation, the multiple teeth 504-n of one rolling member 502
meshes with multiple teeth 504-n of an adjacent rolling member 8502 in a gear like
manner. The set of rolling members 500 is supportad by a drive chain 506 thal
angages with the multiple testh 504-n of rolling members 502. The drive chain 506
and rolling members 502 are aligned such that the rolling member 502 may move
along circumference of the adjacent rolliing member during movement of the set of
rofling members 500 to allow folding and retracting of a device in which the set of
rolling members 500 is implemented.

[0044] in another example, the rolling member 502 may be a roller, for
instance a friction type roller or a normal force type roller. Each rofling member 802
may roll over circumference of the adjacent rolling member 502 to allow the
movement of the set of rolling members 500. The set of rolling members 500 may
be surrounded by a drive bell, such as a conveyor belt {o engage each rolling
mamber 502 and support roliing of sach rolling member 502 along circumference of
adjacent rolling member 502,

[0045] The set of rolling members 500 may be implemented in various
electronic devices that have foldable components, foldable and retractable along a
folding axis. For instance, the set of ralling members 500 may be implemented within
glectronic devices that are not flexible but are foldable about a hinge assembly, such
as hinge assembiy 308 located along a folding axis of the respective slectronic
devices. In such electronic devices, the chassis may have a first part and a second
part that are foldable and retractable along a folding axis. The set of rolling members
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500 may be aligned along the folding axis. During folding or retracting of the first part
or the second part of the chassis, the set of rolling members 500 support folding and
retracting of the first part or the second part.

[00486] n another example, the sst of rolling members 500 may be
implemented in a flexible chassis of a foldable device, such as the flexible chassis
302 of the foldable device 300. The flexible chassis 302 accommaodates flexible
components, such as flexible display screens having folding edges. When a foldable
device is folded or retracted, the set of rolling members 500 move about a curvature
of a foldable device such that any strain or tension during stretching of the flexible
display screen or during compression of the flexible display screen is prevented.
[0047) Fig. 6 illustrates a schematic representation of an arrangement of rail
members 802-1 and 602-2 and a sliding member 804 within a chassis 608 of a
foldable electronic device 800, in accordance with an example implementation of the
present subject matter.

[0048] In various examples, the rall members 6802-1 and 602-2 may be
provided at different locations within the chassis 808, For instance, the rail members
602-1 and 602-2 may be provided along the side walls of the chassis 608 in an
gxample as shown in the Fig.6. in another example, the rall members 602-1 and 602~
2 may be provided below the sliding member 604 along a lower surface of the
chassis 606. In either case, the location of the rail members corresponds with the
direction of movement of the sliding members.

[0049] Referring to the example implementiation depicted in Fig 6, the rail
members 602-1 and 602-2 have a groove 608-1, and a groove 608-2, respectively.
The sliding member 804 has projections, §10-1 and 6§10-2 on sither side of the sliding
mermber 604. As shown in Fig.6, the projections 610-1 and 610-2 are respectively
accommodated within the grooves 608-1 and 608-2 of the rail members 602-1 and
602-2 such that the sliding member 604 may slide along the grooves 608-1 and 608-
2 of the rail members 602-1 and 602-2. The projections 610-1 and 610-2 may have
different shapes based on the shaps of grooves provided within the rad members
802-1 and 602-2.
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[0050] As mentioned above, based an the position of the rail members 602-1
and 602-2 within the chassis 806, the sliding members may have the multiple
projections, such as projections 610-1 and 810-2, For instance, for the rall members
6502-1 and 602-2 positioned on the side of the chassis 808, the mulliple projections
610-1 and 610-2 are provided on the sides of the sliding member 604, in an example,
a projection of a sliding member, for example, located at bottom center of the shiding
member may move along a corresponding rail located at the center of the lower
surface of the chassis. The projections, such as projections 610-1 and 610-2 have a
reduced overall surface contact with the grooves of the rall members 602-1 and 602~
2 thereby providing a low friction and smooth sliding of the sliding member 604 along
the rail mambers 802-1 and 602-2.

{0051] Iy one example implementation, the sliding member 604 is coupled to
a resilient member (not shown in the figure), such as the resilient member 114, or
312, of the electronic device. In one example, the resilient member may be coupled
on a side 612-1 or on another side 612-2 of the sliding member 604. The sliding
member 804 is coupled {o the resilient member, such that when the electronic device
is retracted from a folded position, the resilient member pulls the sliding member 604
towards the resilient member, and the projections 610-1 and 610-2 allow the sliding
members {o slide along the grooves 608-1 and 608-2 of the rail members 802-1 and
602-2 towards the resilient member.

[0052] The arrangement of rall members 602-1 and 602-2 and the sliding
mamber 604, as depicted in Fig.8 may be implemented in a chassis of an electronic
device having foldable components. The rail members 802-1 and 602-2 may be
provided on one side or both sides of a set of rolling members 310 of the electronic
device and may allow sliding of a sliding member along the rall members 602-1 and
802-2. in another example, the arrangement of rail members 602-1 and 602-2 and
the sliding member 604 may be provided within a flexible chassig, such as the flexible
chassis 302 of the foldable device 300 fo allow sliding of a sliding member provided
within the flexible chassis when the foldable device is folded or refracted.
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[0053] Fig.7 lustrates a schematic rapresentation of an electronic device 700
implementing a hinge assembly 702 according to an example implementation of the
present subject matter. Examples of the electronic devices 700 may include, a
laptop, a PDA, an e-reader, and a {ablst. In one example, the electronic device 700
comprises a chassis 704 to accommodate a display unit 708 and an input unit 708
of the electronic device 700,

[0054] The display unit 706 is coupled to the input unit 708 through the hinge
assembly 702 such that the hinge assembly 702 allows folding and retracting of the
display unit 706 about a folding axis of the electronic device 700, The hinge assembly
702 comprises a set of rolling members 710 aligned along the folding axis of the
elaectronic device 700 fo move along a curvature of the electronic davice 700 whan
the display unit 708 is folded and refracted.

[0055] A resilient member 712 is provided on a side of the set of rolling
members 710 to couple the set of roliing members 710 with a sliding member 714
provided within the chassis 704. In one example, the sliding member 714 has
projections 716-1 and 716-2 to allow movement of the sliding member 714 along
surface of the chassis 704. As the display unit 708 is retracted from a folded position,
the resilient member 712 pulls and refracts the sliding member 714 towards the
folding axis based on the movement of the set of rolling members 710.

[0058)] Fig. 8 #lustrates a schematic representation of the electronic device
800 implementing a hinge assembly 802 in accordance with another example
implementation of the present subject matter. In one example, a chassis 804 of the
slectronic device has a first sliding member 806-1 on one side of the set of rolling
members 710 and a second sliding member 806-2 positioned on another side of the
set of rolling members 710,

[0087] Some examples of the electronic device 800 include one sliding
member 714 positioned on one side of the set of rolling members 710 and coupled
to the set of rolling members 710 through the resilient member 712. The sliding
member 714 may move along a surface of the chassis 804 when the electronic
device 800 is folded or retracted, On the other side of the sel of rolling members 710,
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another resilient member may couple the set of rolling members 710 fo a siationary
part of the chassis 804 such that the other resilient member strefches and recoils
when the electronic device 800 is folded or refracted {o allow folding and retracting
of the electronic device 800.

[0058] in one exampie implementation, the chassis 804 may inciude rail
members 808-1 and 808-2 along the surface of the chassis 804 on either sides of
the set of rolling members 710. The rail members 808-1 and 808-2 have grooves to
accommodate the multiple projections 716-1, 716-2, 718-3, and 716-4 of the sliding
members 806-~1 and 806-2 and allow slicing of the sliding members 806-1 and 806-
2 along the rail members 808-1 and 808-2 of the chassis 804.

[0059] In example alectronic davicas 800 having single sliding member 714,
the rail member 808-1 or 808-2 may be provided within part of the chassis 804 having
the sliding member 714 and no rail mamber nay be provided within the other part of
the chassis 804 having the stalionary part.

[0060] in operation, when the selectronic device 800 is refracted from the
folded position, the set of rolling members 710 align substantially parallel to the
folding axis of the electronic device 800 to support the retracting. During aligning of
the set of rolling membaers 710, the resilient members 810-1 and 810-2 recoil and
pull the corresponding shiding members 806-1 and 806-2 towards the folding axis of
the electronic device 800 thereby enabling smooth folding and retracting operation
of the device.

[0061] Therefore, the hinge assembilies as described herein provide adeguate
support to foldable devices or electronic devices having foldable components and
enhance life of such electronic devices. Further, the hinge assemblies are cost
efficient and do not add 1o the cost of a device.

[0062] Although implementations of present subject matter have been
described in language specific to structural features and/or methods, itis fo be noted
that the present subject matter is not necessarily limited to the specific features or
methods described. Rather, the specific features and maethods are disclosed and

explained in the context of a few implementations for the present subject matier,
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What is claimed is:
1. A foldable device comprising:

a flexible chassis;

a flexible display screen housed in the flexible chassis, the flexible
display screen having a folding edge and being foldable and retractable about
the folding edge; and

a hinge assembly coupled (o the flexible display screen fo support the
flexible display screen during folding and refracting, the hinge assembly
comprising:

a set of rolling members aligned along the folding edge of the
flexible display screen, such that the set of rolling mambers moves
about a curvature of the flexible display screen upon folding and
retracting of the flexible display screen; and

a resilient member to couple the set of rolling members 1o a
sliding member provided in the flexible chassis, the resilient member to
pull and retract the sliding member lowards the folding edge based on
the movement of the set of rolling members.

2. The foldable device as claimed in claim 1, wherein the set of rolling members
comprises one of rotary gears and rollers.

3. The foldable device as claimed in claim 1, whersin the flaxible chassis
comprises a rail member with a groove 1o allow sliding of the sliding member
along the groove of the rail member during folding and retracting of the flexible
display screen,

4, The foldable device as claimed in claim 1 further comprising one of a drive
belt and a drive chainto engage with the set of rolling members along an outer
circumferance to support the set of rolling members.
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5. The foldable device as claimed in claim 1, wherein the resilient member
comprises one of a sst of halical springs and a rubber piace,

6. The foldable device as claimed in claim 1, whergin sach rolling member of the
set of rolling members comprises multiple teeth on a surface, wherein the
multiple teeth of each rolling member provide for adjacent rolling members in

the set of rolling members to engage in a gear-fike manner.

7. Achassis for an slectronic device, comprising:
a first part to accommodate a first component of the electronic device;
a second part to accommodate a second component of the electronic
device, wherein the first part is foldable over the second part about a folding
axis of the chassis;
a hinge assembly comprising:

a sliding member provided in at least one of the first part and
the second part, the sliding member o slide within the at least one of
the first part and the second part along a surface of the at least one of
the first part and the second part;

a set of rolling members aligned along the folding axis of the
chassis, to move along a curvature of the chassis upon folding and
retracting of the first part; and

a resitient member o couple the sef of rolling members to the
sliding member, the resitient member fo pull and refract the sliding
member towards the folding axis based on folding and retracting of the
first part.

8. The chassis as claimed in claim 7, wherein the first component is a display
unit having a flexible display screen, the second component is an input unit
comprising ane of a keypad and a fouchpad to allow a user to provide an input
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to the slectronic device and wherein the ghassis is comprised of a flexible
material.

8. The chassis as daimed in claim 7, wherein the at least oneg of the first part
and the second part accommeodating the sliding member has a rail member
with a groove, such that the sliding member slidaes along the groove of the rail
member during the folding and retracting of the first part.

10.The chassis as claimed in claim 7, wherein the set of rolling members
comprise one of friction type rollers and normal force type rollers.

11, An glectronic device comprising:
a chassis to accommaodate a display unit and an input unit; and
a hinge assembly to couple the display unit to the input unit {0 allow
folding and refracting of the display unit about a folding axis of the electronic
device, the hinge assembly comprising:

a set of rolling members aligned along the folding axis of the
glectronic device to move along a curvature of the electronic device
upon the display unit being folded and retracted; and

a resilient member to couple the set of roling members to a

sliding member provided within the chassis, the sliding member to
move within the chassis along a surface of the chassis, and the
resilient member o pull and retract the sliding member towards the
folding axis based on the movement of the set of rolling members.

12. The slectronic device as claimed in claim 11, wherein the chassis houses a
rail member having a groove {o allow the sliding member {0 slide along the
groove of the rall member during folding and retracting of the display unit.

13. The electronic device as claimed in claim 11, wherein each rolling member of
the set of rolling members comprises multiple testh on a surface, wherein the
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multiple teeth of sach rolling member provide for adjacent rolling members in
the set of rolling members {o engage in a gear-like manner.

14. The slectronic device as claimad in daim 11, wherein the set of rolling
members comprises one of a drive belt and a drive chain o engage the set of
rolling membaers along an outer circumference fo support the set of rolling

members.

15. The electronic device as claimed in claim 11, wherein the chassis has a sliding
member on either side of the set of rolling members, and a resilient member
coupling each sliding member to the set of rolling membaers, such that each
resilient member pulls and retracts the corresponding sliding member towards

the folding axis based on the mavement of the sef of rolling members.
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