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LINKING MECHANISM FOR A COMPUTING DEVICE WITH AROTATABLE
DISPLAY MEMBER

BACKGROUND

{00011 The emergeance and popularity of mobile computing has made portable
computing devices, due o their compact design and light weight, a slaple in today's
marketplace. Within the mobile computing realm, notebook computers, or laptops,
are one of the most widely used devices and generally employ a clamsheli-type
design consisting of two members connecied together at a commeon end via one or
more hinges, for example. In most cases, a first or display member is utilized to
provide a viewable display to a user while a second or base member includes an
area for user inpul {e.9., fouchpad and keyboard). In addition, the viewable display
may be a touchscreen {8.g., fouchscreen lapiop), allowing the user {o interact
directly with what is displayed by touching the screen with simple or multi-touch

gesiures.
BRIEF DESCRIPTION OF THE DRAWINGS

{00021 FIG. 1 jilustrates a computing device in a laptop operation mode, as an

example;

[00G3IFIG. 2 jllustrates the computing devics in another operation mods, as an

example;

[0004] FiGs. 3A-B illustrate various operation modes of the computing device, as

examples;
[OOGBIFIG. 4 jilustrates components of the computing device, as an exampie; and

[0006] FiGs. BA-B illustrate the transition of the compuiing device from the laplop

operation mode, as an example.
DETAILED DESCRIPTION

{0007 Notebook computers may include a feature that aliows the device to be
‘converted” from one style of use to at least another style of use. For example, a

notebook computer may be converted from a laptop operation modse, where the
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touchpad and keyboard is ussad as input, {0 a tablet operation mode, where the
viewable display is used for both viewing and inpul. Such devices that serve this
dual purpose may be called converiible laptops. Many form factors exist for

convertible laptops.

{0008] Examples disclosed hersin provide a form factor for a convertible {aptop
inciuding a mechanism that allows the display member to flip over whean opsrating
the lapiop in tablet mode. For example, from lapiop mode, the display member may
be flipped over via the mechanism {o operate the viewable display of the laptop as a
tablet. As a resuil of lipping the display member over, the display member and base
member may be collapssd against each other in an open, foided position. in this
open, folded position, the touchpad and keyboard of the base member may be
covered by the back surface of the display member. As an example, components of
the mechanism may aliow for the smootih transition of the laplop beilween various

operation modes, such as laptop mode and {ablet mods, as wiill be further discussad.

{00091 With reference o the figures, FIG. 1 illustrates a computing device 100 inh a
laptop operation mods, as an exampie. The device 100 includes a display member
102 and a base member 104 that are joined together via a support member 106
{e.g., see FIG. 2). The base member 104 includes a top 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 101 and a back surface 103 opposile
the display surface 101. As an example, the display surface 101 may be used for
viewing the video output of the laptop 100, and include input means for operation by

a user, such as a touchscresn.

{0010] Referring to FIG. 1, the support mamber 106 may be rotatably connected o
the base mamber 104 via a shaft 108 at a first end of the support member 106, As
an example, the shaft 108 may be fixed within the base member 104, and the
support member 108 may be rotatably connected to the base member 104 around a
first axis of rotation 130. The display member 102 may be rotatably connecied at a
sacond end of the support member 1086 opposite the first end {s.q., see FIG. 2). As

an example, the display member 102 may be rotatably connected to the support
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member 108 around a second axis of rotation 140 that is parallel to the first axis of
rotation 130,

{00111 As an example, the display member 102 may be connected to the second end
of the support member 106 via hinges having two pivot points. A first pivol point of
the hinges may be attached to the back surface 103 of the display member 102, and
a second pivol point of the hinges may be allached to the support member 106, The
two pivol points may collectively make the second axis of rotation 140. As illustrated
in FiG. 1, the display member 102 may form an angle with respect to the base
member 104, which may be an appropriate angle for the device 100 to be operated

in lapiop mode where, for example, the touchpad and/or keyboard is used as input.

{0012} When a user operales a convertible laplop in its various modaes, it is desirable
for the laptop to fesl sturdy and rigid. For example, when the user operates the
laptop in laptop mode by setling the display member at an appropriate viewing angle,
it is not desirable for the display member o fail forwards or backwards as the user
operales the laptop. Referring to FIG. 1, the support member 106 may be rofatably
connecied 1o the base member 104 via friction hinges that, for example, provide
friction for resisting a forque provided by a user while operating the computing device
100C. The friction hinges, rotaling around the first axis of rotation 130 via the shaft
108, may allow for the display member 102 to be viewed al a variety of viewing
angles. As an example, the friction hinges may support the display member 102 at
any desired open angle with sufficient resistance to allow, for example, touch screen

cormputing.

{0013} FIGs. 3A-B illustrate various operation modes of the computing device 100, as
examples. As mentioned above, the display member 102 may be rotaiably
connacted at an end of the support member 106. As an example, the pivot between
the display member 102 and the support member 106 may allow for the display
member 102 o pivot a full 180 degrees. Referring to FIG. 3A, the display member
102 may pivot around the support member 106 to operate in a tablet operation
mode. Although it is not illusirated, while in tablet operation mode, the display
member 102 and base member 104 may be in a paraliel orientation and collapsed

against each other in an open, folded position. In this open, folded position, the
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touchpad and keyboard of the base member 104 may be covered by the back

surface 103 of the display member 102.

{00141 As an example, the display member 102 may include magnetic members 110
to magnetically couple with magnetic members 114 disposed within the support
member 108, when the display member 102 is {o be placed within proximity of the
support member 108 o operale the computing device in the tablet mode (8.g., a
second operation mode). The magnstic members 110, 114 may be amranged to
produce magnetic fields that cooperate with each other to generate a magnetic
aitractive force that altaches the display member 102 and the support member 106
together in a mating engagement. Properiies of the magnetic members that may be
controiled include, but are not limited {o, field strength and magnetic polarity. The
arrangement of the magnetic members 110, 114 may vary. As an exanmple, the
magnetic members 110, 114 may be disposed on either end of the display member

102 and the support mamber 106, respectively, as illustraled in FIG. 1.

[0015] This magnetic coupling may allow for the display member 102 to remain fixed
o the support member 108 until a sufficient force is applied to overcome the
magnetic coupling. As will be further described, the support mechanism 108 may
include a mechanism 116 disposed within the support mechanism 106 for

overcoming the magneiic coupling between magnetic members 110, 114.

{0018} Referring to FIG. 3B, the display member 102 may pivol around the support
member 106 to operate in a lapiop operation mode {also Hlustrated in FIG. 1). As an
example, the display member 102 may include magnetic members 112 o
magnetically couple with the magnetic members 114 disposed within the support
member 108, when the display member 102 is (o be placed within proximity of the
support member 108 o operate the computing davice in the laptop mode {e.g., a first
operation mode). This magnetic coupling may allow for the display member 102 to
remain fixed o the support member 106 until a sufficient force is applied o
overcoms the magnetic coupling. The arrangement of the magnetic members 112,
114 may vary. As an example, the magnetic members 112, 114 may be disposed on
gither end of the display member 102 and the support member 106, respectively, as

lustrated in FIG. 1. As will be further described, the mechanism 116 disposed
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within the support mechanism 108 may be used for overcoming the magnetic

coupling between magnetic members 112, 114,

{0817] Referring back to FIG. 2, the support member 106 may include the
mechanism 116 disposed within the support member 106 and rofatably connected to
the base member 104 via the shaft 108, around the first axis of rotation 130, As an
example, the mechanism 116 may include a fealure 216 {e.g., 3 first feglure} to
overcome the magnetic coupling between the magnetic members 114 disposed
within the support member 106 and the magnetic members (110 or 112) disposed
within the display member 102, when the computing device 100 is to change
between operation modes (2.¢., between laptop and tablel rnodes). As an example,
the feature 216 may include a tab 318 on one side and a tab 320 on a side opposile
from tab 318 {e.g., see FiGs. 3A-B). Tab 318 may be used fo overcome the
magnetic coupling between the magnetic members 114 and the magnetic members
112 when the computing device 100 is o change from lapiop mode to tablet mode
{e.g., see FiGs. 3B and 5A). Similarly, tab 320 may be used to overcoms the
magnetic coupling between the magnetic members 114 and the magnetic members
110 when the computing device 100 is to change from tablet mode to laptop mode
(8.9., see FiGs. 3A).

{00181 As an example, a spring may be connectad o the display member 102, the
support member 108, or a combination thereof. The spring may enable automatic
rotation of the display member 102 with respsact {o the support member 106 when
the magnetic coupling belween magnetic members 114 and magnetic members (110
or 112} is overcome. As an example, the spring may bias the display member 102 {0
have a neutral position near perpendicular to the support member 108, as illustrated
in FIG. 2. The spring may be, for example, a compression spring, a torsion spring,
elc. As an example, the spring may be g lorsion link 201 connecting the display
member 102 and the support member 108, The torsion link 201 may include a
torsion spring 202 connected to the display member 102, and a torsion spring 204
connected o the support member 106, As described above, the display member
102 may be connegcted to the support member 106 via hinges having two pivot

points. As an exampisg, torsion spring 202 may rotate arocund the first pivot point,
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and torsion spring 204 may rotate around the second pivol point, as llustrated in
FIG. 2.

{00191 As the display member 102 pivols around the support member 106, the forces
provided by the torsion springs 202, 204 may change to bias the display member
102 to the neutral position illustrated in FIG. 2. The forces provided by the torsion
springs 202, 204 {o bias the display member to the neulral position may be lass than
the magnetic force coupling magnetic members 114 and magnetic members (110 or
112}, allowing for the magnetic members to remain magnetically coupled to sach
other. The arrangement of the torsion link 201 may vary. As an example, the
computing device 100 may include two lorsion links 201, as illusirated in FIG. 1.

However, the computing device 100 may include more or less torsion links 201,

[00201FIG. 4 illustrales g closeup of the mechaniem 116 and the friction hings,
rotating around the first axis of rotation 130 via shaft 108, as an example. The
mechanism 116 may include a slot 4186, A pin 408, part of shaft 108, may iraverse
the siot 416 when the computing device 100 is 1o change between operation modes,
such as when the display member 102 is opened and closed between lapiop and
tablet modes. As an example, the siot 416 may be irregularly shaped wherein, as
the pin 408 of the shaft 108 is to fraverse the slot 416, the mechanism 116 may
traverse coplanar with the support member 106, As an example, the slot 4186 of the
mechanism 116 may have various profiles for allowing the mechanism 116 {0
traverse coplanar with the support member 106 as the computing device 100 is

changed between first and second operation modes {e.g., laptop and tablet modes).

{0021} Referring back to FIG. 3A, as the computing device 100 is transitioned from
tablet mode, the mechanism 116 may traverse upwards, coplanar with the support
member 106, as the display mamber 102 is opened. As an exampile, the display
member 102 may include a feature 120 {e.g., a bump-out feature on the display
member 102} fo come in contact with tab 320 of feature 216 o overcome the
magnetic coupling between the magnetic members 114 disposed within the support
member 106 and the magnetic members 110 disposed within the display member
102, when the computing device 100 is to change from tablet mode to laptop mode.

As the mechanism 116 traverses upwards, the tab 320 may make contact with

-6 -
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feature 120. As the mechanism 116 continues to fraverse upwards while the display
member 102 is opened, a sufficient force may be crealed {o overcome the magnetic

coupling between magnetic members 110, 114, Overcoming the magnetic coupling

may aliow for a smooth transition from tablet mode o another operation maode, such

as laptop mode. In addition, the torsion link 201 (ilusitrated in FiG. 2) may contribute
towards the smooth transition by biasing the display member 102 o the neuiral

position.

(00221 FiGs. 8A-B illustrate the fransition of the computing device 100 from the
laptop operation mode, as an exampie. As will be further described, the display
mermber 102 may include a feature 118 to come in contact with {ab 318 of feaiure
216 in order to overcome the magnetic coupling between the magnetic members 114
disposed within the support member 106 and the magnetic members 112 disposed
within the display member 102, when the computing device 100 is {o change from a
first operation mode {0 a second operation mode {e.q., from laplop mode to tablet
mode)}. As the display member 102 is closed from lapiop mode (e.g., indicated by
arrow 502}, the mechanism 116 may raverse downwards (indicated by arrow 504},
coplanar with the support member 106, as described above. As the mechanism 116
traverses downwards, the tab 318 may make confact with a recessed bump or tab of
feature 118, as illustrated. As the mechanism 116 continues {o raverse downwards
while the display member 102 is closed, a sufficient force may be created fo

overcome the magnetic coupling belween magnetic members 112, 114,

[0023] As an example, the magnetic members 114 disposad within the support
member 106 may include altemating-pole magnets that provide a force profile that
drops off steeply with distance, so that a slight distance may allow for the magnetic
coupling between magnetic members 112, 114 o be overcome. Overcoming the
magnetic coupling may allow for a smooth transition from lapiop mode to anocther
operation mode, such as tablet mode. In addition, the forsion link 201 {illustrated in
FiG. 2) may contribute towards the smooth transition by biasing the display member

102 to the neuiral position.

{0824] As an example, mechanism 116 {e.g., a first mechanism)} may be partof a

linking mechanism, linking the rotation of the support member 106 around the first

-3
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axis of rotation 130 with the rolation of the display member 102 around the second
axis of rolation 140. By linking the rotations around both axes of rofation 130, 140,
the linking mechanism may aliow for the smooth transition of the computing device
100 between various operation modes, such as from iaptop operation mode {o tablet

operation mode, as will be further discussed.

[0825] Referring to FIG. 5B, the linking mechanism may include firs! rnechanism 116
and second mechanism 518, Referring back o FIG. 4, the first mechanism 118 is
rotatably connected o the base member 104 via the shafi 108. The first mechanism
118 may include a slot 416 that is irregularly shaped. As described above, when the
display member 102 iz opened and closed betwesn laplop and tablel modes, the first
mechanism 116 may traverse coplanar with the support member 108 as the pin 408
of the shaft 108 traverses the slot 416. Referring back to FIG. BA, as the display
member 102 is closed from laplop mode {e.q., indicated by arrow 502}, the first
mechanism 116 may traverse downwards (indicated by arrow 504), coplanar with the
support member 106, As the first mechanism 116 traverses downwards, the first
mechanism 116 may engage the second mechanism 516 at 522, as iilustrated in
FiG. 58.

{0028} The first mechanism 116 may have a dlearance 520 {o traverse downwards
prior o engaging the second mechanism 516 al 522, As an example, the clearance
520 may be an appropriate amount for the first mechanism 118 to overcome the
magnetic coupling between magnetic members 114 and magnetic members 112, as
described above with reference to FIG. BA. Once the magnetic coupling has been
overcoms, the first mechanism 116 may engage the second mechanism 516 at 522,
in order to link the rotation of the support member 106 around the first axis of rotation
130 (indicated by arrow 502 in FiG. 5A} with the rotation of the display member 102

around the second axis of rotation 140 {indicated by arrow 510 in FIG. 5B).

{0827 Referring to FIG. &8, the second mechanism 516 may be connecled to the
sgcond axis of rotation 140 (i.e., the axis where the display member 102 is rotatably
connected to the support member 106) via a dual axis link 5318, As iilustrated, one
end of the dual axis link 518 may be connecled to the second mechanism 518, and

another end of the dual axis link 518 may be rotatably connected around the second
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axis of rolation 140. Az an example, the second mechanism 516 may be connecled
directly o the second axis of rotation 140 (not illustrated). Upon engaging the
second mechanism 516 at 522, as the first mechanism 116 traverses downwards
{indicated by arrow 504 in FIG. BA), the second mechanism 516 may also iraverse
downwards (indicated by arrow 506). As a result, the linking mechanism, including
the first and second mechanisms 116, 5186, may traverse coplanar with the support
member 106, as the pin 408 of the shaft 108 is to traverse the siot 416 of the first
mechanism 116, Once the first mechanism 116 engages the second mechanism
516 al 522, the second mechanism 516 may induce the rofation of the display
member around the sscond axis of rotation 140, as the support member 106 is

rotated around the first axis of rotation.

{0028} As one end of the first mechanism 116 is rotatably connecled to the shaft 108
around the first axis of rotation 130, and one end of the second mechanism 516 is
connected {o the second axis of rofation 140 (e.g., vig the dual axis link 518}, the
rotation around the first axis of rotation 130 may be linked with the rotation around
the second axis of rotation 140. As a result, the linking mechanism may allow for the
smogth transition of the computing device 100 belween various operation modaes,
such as from laptop operation mode o tablet operation mode. As an example, the
linking mechanism may prevent the display member 102 from crashing with the base
member 104 once the magnetic coupling between magnetic members 112, 114 s
overcome. As the linking mechanism links rotations between the first and second
axes of rotation 130, 140, the linking mechanism may lock the rotation of the support
member 106 around the firsi axis of rotation 130 until the display member 102 is
rotated around the second axis of rotation 140. For example, if a resistance is
placed on the dispiay member 102, preventing it from rotating as the computing
device 100 is transitioned from lapiop mode o tablel mode, rotation around the first
axis of rotation 130 may be locked until rotation around the second axis of rofation
140 is initigted.

{0029} is appreciated that exampies described herein below may include various
componenis and fealures. il is also appreciated that, in the following description,
numerous specific details are set forth o provide a thorough undersianding of the

examples. However, il is appreciated that the examples may be practiced without
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limitations o these specific detaills. In other inslances, well known methods and
structures may not be described in detail to avoid unnecessarily obscuring the
description of the examples. Also, the examples may be used in combination with

each other.

{0030] Reference in the specification fo "an example” or similar language means that
a particular feature, struclure, or characteristic described In conneclion with the
exampla is included in at least one example, but not necessarily in other examples.
The various instances of the phrase “in one example” or similar phrases in various

places in the specification are not necessarily all referring o the same example.

f60311 1 is appreciated that the previous description of the disclosed examples is
provided to enable any person skilied in the art o make or use the present
disclosure. Various modifications 1o these examples will be readily apparent to those
skilled in the art, and the generic principles defined hersin may be applied to other
examples without departing from the spirit or scope of the disclosure. Thus, the
present disclosure is not intended o be limited 1o the examples shown herein but is
to be accorded the widest scope consistent with the principles and novel features

disclosed hersin.

- 10 -
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CLAIMS

WHAT IS CLAIMED iS:

1. A computing device comprising:

a base member;

a support member rotatably connected to the base member at a first end of
the support member, via a fixed shaft around a first axis of rotation;

a display member rotatably connecled al a second end of the support
member opposite the first end, around a second axis of rotation that is paraliel {o the
first axis of rotation; and

a linking mechanism disposed within the support member, whersin, when the
computing device is to change from a first operation mode {0 a second operation
mode, the linking mechanism is to link rotation of the support member around the
first axis of rotation with rotation of the display member around the second axis of

rotation.

2. The computing device of claim 1, wherein, when the computing device is to
change from the first operation mode {o the second operation mode, the linking
mechanism is to lock the rolation of the support member around the first axis of

rotation until the display member is to be rofated around the second axis of rotation.

3. The computing device of claim 1, wherein the linking mechanism comprises:
a first mechanism rotatably connecled to the base member via the shaft,
wherein the first mechanism includes a siot that is irrequiarly shaped, and wherein
the shaft is to traverse the slot when the computing device is to change between the
first and sscond operation modes; and
a second mechanism, wherein the first mechanism is o engage the second
mechanism when the computing device is to change from the first operation mode to

the second operation mode.

4, The computing device of claim 3, wherein, when the first mechanism is io

engage the second mechanism, the second mechanism is to induce the rotation of
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the display member around the second axis of rotation as the support member is

rofated around the first axis of rotation.

5. The computing device of claim 4, wherein the linking mechanism comprises a
dual axis link, wherein a first end of the dual axis link is connecled to the second
mechanism, and a second end of the dual axis link opposiie the first end is rotatably
connected around the second axis of rotation, and wherein the second mechanism is
to induce the rotation of the display member around the second axis of rotation via

the dual axis link.

6. The compuling device of claim 3, wherein, as the shafl is o traverse the siof,

the linking mechanism is {o traverse coplanar with the support member.

7. The computing device of claim 1, wherein the first operation mods
corresponds o a laplop operation mode, wherein the second operation mode
corresponds (o g tablet operation mods, and wherein the display member and the
base member are in a parallel orientation when the computing davice is in the

second operation mode.

8. A computing device comprising:

a base member;

a support member rotatably connecled o the base member at a first end of
the support member, via a fixed shaft around a first axis of rotation;

a display member rofatably connected at a second end of the support
member opposite the first end, around a second axis of rotation that is parallel to the
first axis of rotation; and

a linking mechanism disposed within the support member, wherein, when the
compuling device is fo change from a first operation mode {o a second operation
mode, the linking mechanism is {o lock the rotation of the support member around
the first axis of rotation untii the display member is {o be rotated around the second

axis of rotation,

12 -
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9. The computing device of claim 8, wherein, when the compuling device is {0
change from the first operation mods (o the second operation mode, the linking
mechanism is o link rotation of the support member around the first axis of rotation

with rotation of the display member around the second axis of rotation.

10.  The computing device of claim 8, whersin the linking mechanism comprises:
a first mechanism rotatably connected to the base member via the shaft,
wherein the first mechanism includes a slot that is irregularly shaped, and wherein
the shaft is o traverse the siot when the computing device is to change betwsen the
first and second opsration modes; and
a second mechanism, wherein the first mechanism is lo engage the second
mechanism when the compuling device is o change from the first operation mode o

the second operation mode.

11. The computing device of claim 10, wherein, when the first mechanismis to
engage the second meachanism, the second mechanism is to induce the rotation of
the display member around the sscond axis of rotation as the support member is

rotated around the first axis of rotation.

12.  The computing device of claim 11, wherein the linking mechanism comprises
a dual axis link, wherein a first end of the dual axis link is conneciad 1o the second
mechanism, and a second end of the dual axis link opposite the first end is rotatably
connacted around the second axis of rofation, and wherein the second mechanism is
to induce the rotation of the display member around the second axis of rotation via

the dual axis link.

13. Acomputing device comprising:

a base member;

a support member rotatably connecled o the base member at a first end of
the support member, via a fixed shaft around a first axis of rotation;

a display member rofatably connected at a second end of the support
member opposite the first end, around a second axis of rotation that is parallel to the

first axis of rotation; and
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a linking mechanism disposed within the support member, wherein the linking
mechanism comprises:

a first mechanism rotatably connected to the base member via the
shaft, wherein the first mechanism includes a slot that is ivegularly shaped,
and wherein the shaft is to traverse the slot when the compuiing device is {o
change beiween a first operation mode and a second operation mode; and

a second mechanism, wherein the first mechanism is fo engage the
second mechanism when the computing device is to change from the first

operation mode 1o the sscond operation mode,

14. The computing device of claim 13, wherein, when the computing device is to
change from the first operation mode to the second operation mode, the linking
mechanism is {o link rotation of the support member around the first axis of rofation

with rotation of the display member around the second axis of rotation.

15. The computing device of claim 13, wherein, when the first mechaniem is to
engage the second mechanism, the second mechanism is to induce the rotation of
the display member around the second axis of rotation as the support member is

rotated around the first axis of rotation.
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