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FIG. 1

(57) Abstract: A part for an electronic device may have a first portion (10) including a first angled end (60) and a first end having a
first connection member (45) for connection to an electronic device, a second portion (20) including a second angled end (40) and a
third angled end (50) opposite the second angled end (40), and a third portion (30) including a fourth angled end (70) and a second end
having a second connection member (35) for connection to the electronic device. The first angled end (60) may abut the second angled
end (40) to form a first corner (80) and the third angled end (50) may abut the fourth angled end (70) to form a second corner (90).
In addition, the first corner (80) may include a first fixation member (25) within a first slot (15) in the first corner (80) and the second
corner (90) may include a second fixation member (27) within a second slot (65) in the second corner (90). The part may be formed
from a material including aluminum alloy, carbon fiber, magnesium alloy, stainless steel, copper, or a combination thereof.
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PARTS HAVING CORNERS WITH FIXATION MEMBERS

BACKGROUND

[0001] Many parts, such as stands for electronic devices, may be formed
using various fabrication techniques, such as a full computer numeric control

(CNC) process and/or a bending process.

BRIEF DESCRIPTION OF THE DRAWING

[0002] Features of the present disclosure are illustrated by way of example
and not limited in the following figure(s), in which like numerals indicate like

elements, in which:

[0003} FIG. 1 shows an isometric view of an example part having corners

with fixation members within slots in the corners;

[0004] FIG. 2 shows an isometric view of a section of the part depicted in

FIG. 1 prior to the part being bent to form portions of the part;

[0005} FIGS. 3 and 4, respectively, show diagrams of a first corner of the
example part depicted in FIGS. 1 and 2;

[0006] FIG. 5 shows a flow diagram of an example method for forming a
part that may include corners with fixation members inserted within slots in the

corners; and

[0007} FIG. 6 shows an isometric view of an example apparatus including
the example part as shown in FIGS. 1-4 and fabricated according to the example
method depicted in FIG. 5.



WO 2020/140252 PCT/CN2019/070349

DETAILED DESCRIPTION

[0008] For simplicity and illustrative purposes, the present disclosure is
described by an example thereof. In the following description, numerous specific
details are set forth in order to provide a thorough understanding of the present
disclosure. It will be readily apparent however, that the present disclosure may
be practiced without limitation to these specific details. In other instances, some
methods and structures have not been described in detail so as not to
unnecessarily obscure the present disclosure. As used herein, the terms “a” and
“an” are intended to denote at least one of a particular element, the term “includes”
means includes but not limited to, the term “including” means including but not

limited to, and the term “based on” means based at least in part on.

[0009] Using a CNC process to fabricate parts for electronic devices may
be relatively expensive. In addition, using a bending process to fabricate the
parts may be difficult and time consuming. Disclosed herein are parts that may
be connected to electronic devices and/or to removable casings for electronic
devices and may be fabricated in a relatively simple manner while having a high
level of strength and rigidity at the corners of the parts. Also disclosed herein are
methods for fabricating the parts. Further disclosed herein are apparatuses, e.g.,

electronic devices, removable casings, etc., that may include the parts.

[0010] Reference is first made to FIGS. 1 and 2. FIG. 1 shows an isometric
view of an example part 100 having corners with fixation members within slots in
the corners. The example part 100 may include a first portion 10, a second
portion 20, and a third portion 30. FIG. 2 shows an isometric view of a section of
the part 100 prior to the part 100 being bent to form the portions 10-30 of the part.
The first portion may include a first angled end and a first end having a first
connection member for connection to an electronic device. The second portion
may include a second angled end and a third angled end opposite the second
angled end. The third portion may include a fourth angled end and a second end
having a second connection member for connection to the electronic device. In
an aspect, the first angled end may abut the second angled end to form a first

corner and the third angled end may abut the fourth angled end to form a second



WO 2020/140252 PCT/CN2019/070349

corner. The first corner may include a first fixation member within a first lot in the
first corner and the second corner may include a second fixation member within a
second slot in the second corner. The part may be formed from a material
including aluminum alloy, carbon fiber, magnesium alloy, stainless steel, copper,
or a combination thereof. It should be understood that the example part 100
depicted in FIGS. 1 and 2 may include additional components and that some of
the components described herein may be removed and/or modified without

departing from the scope of the example part 100 disclosed herein.

[0011] As shownin FIG. 1, an elongated piece of material 102 may be bent
to form the first portion 10, the second portion 20, and the third portion 30. That is,
the piece of material 102 may be bent to form a first corner 80 between first
portion 10 and the second portion 20. In addition, the piece of material 102 may
be bent to form a second corner 90 between the second portion 20 and the third
portion 30. The first portion 10, the second portion 20, and the third portion 30
may share a continuous surface. As discussed herein, notches 75, 85 may be
formed in the piece of material 102 at the corners 80, 90 to aid in the bending of
the piece of material 102, e.g., to enable the piece of material 102 to be bent with
a minimized or reduced level of resistance at the locations of the notches 75, 85.
In addition, slots 15, 65 may be formed in the notches 75, 85 such that fixation

members 25, 27 may respectively be inserted into the slots 15, 65.

[0012] An end opposite the first corner 80 of the first portion 10 may
include a first connection member 45 and an end opposite the second corner 90
of the third portion 30 may include a second connection member 35. The
connection members 45, 35 may include features that may enable the connection
members 45, 35 to attach to mating features on a housing 150 (shown in FIG. 6)
to enable the part 100 to be rotatably attached to the housing 150. The housing
150 may be an electronic device, such as a tablet computer, a smartphone, or the
like. Alternatively, the housing 150 may be a removable casing for an electronic

device.

[0013] As shown in FIG. 2, prior to the piece of material 102 being bent, the

first portion 10 of the piece of material 102 may be formed to include a first angled
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end 60, the second portion 20 may be formed to include a second angled end 40
and a third angled end 50 opposite the second angled end 40, and the third
portion 30 may be formed to include a fourth angled end 70. The first angled end
60 may share a common edge with the second angled end 40 to form a first notch
75. In addition, the third angled end 50 may share a common edge with the fourth
angled end 70 to form a second notch 85. The locations of the piece of material
102 at which the first angled end 60 shares an edge with the second angled end
40 and the third angled end 50 shares an edge with the fourth angled end 70 may
remain connected such that notches 75 and 85 do not extend through the entire

area of the piece of material 102.

[0014] As shown, a first slot 15 may be formed in the first angled end 60
and the second angled end 40. In addition, a second slot 65 may be formed in the
third angled end 50 and the fourth angled end 70. The first slot 15 and the second
slot 65 may each be substantially parallel with a top and bottom surface of the
part 100. A first fixation member 25 may be inserted into the first slot 15 and a
second fixation member 27 may be inserted into the second slot 65. The first slot
15 and the second slot 65 may be shaped and sized to substantially match the
shape and size of the first fixation member 25 and the second fixation member 27,
respectively. The first fixation member 25 may be held in the first slot 15 and the
second fixation member 27 may be held in the second slot 65 through friction
fitting and/or through the use of adhesives. The adhesive may include, but is not

limited to, polyurethanes, epoxies, resins, and the like.

[0015] The size and the shape of the first slot 15 and the second slot 65
may vary depending upon the size and the shape of the first fixation member 25
and the second fixation member 27. For example, the first slot 15 may be in the
shape of a polygon, such as a square, when the first angled end 60 abuts the

second angled end 40 to form a first corner 80.

[0016] Likewise, the size and the shape of the first fixation member 25 and
the second fixation member 27 may vary depending upon the size and the shape
of the first slot 15 and the second slot 65. The fixation members 25, 27 may be

provided in the slots 15, 65 to provide one or more of the following attributes:
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minimize metal deformation of the part 100, provide strength to the first corner 80
and the second corner 90, reduce production costs, etc. In some examples, the
fixation members 25 and 27 may be formed of a relatively stronger material than
the piece of material 102 and may thus provide additional strength to the part 100

at the corners 80, 90.

[0017] During a part 100 fabrication process, the first portion 10 may be
bent with respect to the second portion 20 to cause a surface of the first angled
end 60 to abut a surface of the second angled end 40 and thus form the first
corner 80. As the first portion 10 is bent towards the second portion 20, the first
fixation member 25 may be inserted into the portions of the first slot 15 formed in
the first angled end 60 and the second angled end 40. In addition, the third
portion 30 may be bent toward the second portion 20 to cause a surface of the
third angled end 50 to abut a surface of the fourth angled end 70. As the third
portion 30 is bent towards the second portion 20, the second fixation member 27
may be inserted into the portions of the second slot 65 formed in the third angled
end 50 and the fourth angled end 70.

[0018] The first angled end 60, the second angled end 40, the third angled
end 50, and the fourth angled end 70 may each independently have the same
angle or may have a different angle with respect to each other. For example, the
first angled end 60 and the second angled end 40 may each be about 45° or may
be about 30° and about 60°, respectively. In an aspect, each of the first angled
end 60, the second angled end 40, the third angled end 50, and the fourth angled
end 70 may be any angle including any angle between about 0° and about 90°.
However, the first angled end 60 and the second angled end 40 together, may
form an angle that is about 90° such that when the first angled end 60 and the
second angled end 40 abut each other, the first portion 10 forms about a 90°
angle, e.g., about a right angle, with respect to the second portion 20. The third
angled end 50 and the fourth angled end 70 may have a similar relationship such
that when the third angled end 50 and the fourth angled end 70 abut each other,

the third portion 30 forms about a 90° angle with respect to the second portion 20.

[0019] The first angled end 60 may abut with the second angled end 40 to
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form the first corner 80. The third angled end 50 may abut with the fourth angled
end 70 to form the second corner 90. In an aspect, the first corner 80 and the
second corner 90 may each form a right angle, i.e., 90°. In another aspect, each
of the first corner 80 and the second corner may form an angle other than a right
angle, such as about 89°, about 91°, including any angle from about 0° to about
180°.

[0020] With reference now to FIGS. 3 and 4, there are respectively shown
diagrams of a first corner 80 of the example part 100 depicted in FIGS. 1 and 2.
As discussed herein, the first portion 10 and the second portion 20 may form the
first corner 80 and a first fixation member 25 may be present within the first corner
80, e.g., within the first slot 15. When the first angled end 60 abuts the second
angled end 40, a micro-gap 55 may be present in the first corner 80. Similarly,
when the third angled end 50 abuts the fourth angle end 70, a micro-gap 55 may

be present in the second corner 90.

[0021] According to examples, a filler may be applied to the micro-gap 55.
The filler may be used to fill the micro-gap 55 such that the appearance of the
micro-gap 55 may be reduced, which may provide an appearance of a continuous
piece of material. Any suitable filler may be used and non-limiting examples may
include a putty, an epoxy, paint, or the like. In an aspect, a combination of fillers
may be used. For example, a putty may be applied to the micro-gap 55 and a
paint may be applied over the putty to color-match with the part 100. The filler
may be used to improve the aesthetics of the first corner 80 and the second

corner 90.

[0022] In some examples, the piece of material 102 fromn which the part
100 may be fabricated and the fixation members 25, 27 may include the same
material. In other examples, the piece of material 102 and the fixation members
25, 27 may include different materials. In any of these examples, the material
may be selected from the group consisting of metals, metal alloys, and ceramics.
Non-limiting examples of metals include alkali metals, alkaline earth metals,
transition metals, post-transition metals, lanthanides, and actinides. The alkali

metals may include lithium, sodium, potassium, rubidium, cesium, and francium.
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The alkaline earth metals may include beryllium, magnesium, calcium, strontium,
barium, and radium. The transition metals may include scandium, titanium,
vanadium, chromium, manganese, iron, cobalt, nickel, copper, zinc, yttrium,
zirconium, niobium, molybdenum, technetium, ruthenium, rhodium, palladium,
silver, cadmium, hafnium, tantalum, tungsten, rhenium, osmium, iridium, platinum,
and gold. The post-transition metals include aluminum, indium, tin, thallium, lead,

and bismuth.

[0023] Non-limiting examples of metal alloys include steel, solder, pewter,
duralumin, phosphor bronze, amalgams, stainless steel alloys 303, 304, 310, 316,
321, 347, 410, 420, 430, 440, PH13~ 8,17~4PH; Fe / Ni, Fe / Si, Fe/ Al, Fe / Si/
Al, Fe / Co, magnetic alloys containing Fe / Co / V; satellite 6 cobalt alloy including
satellites 12; copper, copper alloys, bronze (Cu / Sn), brass (Cu / Zn), tin, lead,
gold, silver, platinum, palladium, iridium, titanium, tantalum, iron, aluminum alloys,
magnesium including alloys, iron alloys, nickel alloys, chromium alloys, silicon

alloys, zirconium alloys, gold alloys, and any suitable combination.

[0024] In an example, the piece of material 102 may include aluminum,
copper, TisAlsV, AlSijoMg, bronze alloys, stainless steel, Inconel, and
cobalt-chromium, nickel-molybdenum-chromium alloys, or the like. In another
example, the piece of material 102 may include an aluminum alloy, carbon fiber,
magnesium alloy, stainless steel, copper, or a combination thereof. In a further
example, the piece of material 102 may include (i) the magnesium alloy including
a major portion of magnesium and a minor portion of elements chosen from
aluminum, zinc, silicon, manganese, copper, iron, beryllium, calcium, and nickel;
or (i) the aluminum alloy including a major portion of aluminum and a minor
portion of elements chosen from aluminum, silicon, copper, magnesium, and
chromium. A “major portion” is understood to mean greater than or equal to 50%
of a whole portion. A “minor portion” is understood to mean less than 50% of a
whole portion. By way of particular example, the piece of material 102 may be
formed from a material including aluminum alloy, carbon fiber, magnesium alloy,

stainless steel, copper, or a combination thereof.

[0025] With reference to FIG. 5, there is shown a flow diagram of an
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example method 200 for forming a part 100 that may include corners with fixation
members 25, 27 inserted within slots in the corners. It should be apparent to
those of ordinary skill in the art that the method 200 may represent a generalized
illustration and that other operations may be added or existing operations may be
removed, modified, or rearranged without departing from a scope of the method
200. The description of the method 200 is made with respect to FIGS. 1-4.

[0026] At block 202, a first notch 75 may be formed in a piece of material
102 to partially separate a first portion 10 from a second portion 20 on the piece of
material 102. Thus, the first notch 75 may be formed at a location along the piece
of material 102 at which the first corner 80 is to be formed. The first notch 75 may
be formed through any suitable cutting process and/or molding process, such as,
a CNC process that may utilize water, sand, laser beams, or the like, to cut the

first notch 75 into the piece of material 102.

[0027] The piece of material 102 may be formed to have an elongated
shape and to extend linearly. For instance, the piece of material 102 may be cut
from a sheet of material through any suitable cutting process, such as, a CNC
process that may utilize water, sand, laser beams, or the like, to cut the pieces of
material 102 from the sheet. The piece of material 102 may additionally or
alternatively be formed through any of an extrusion, a stamping, a molding, or the
like, process. In any regard, a first connection member 45 on the first portion 10
and a second connection member 35 on the third portion 30 may be formed on
the piece of material 102, e.g., during the process of forming the piece of material
102, for connection to a housing 150 of an apparatus 300 electronic device. In
these examples, the first notch 75 may be formed following the formation of the
connection members 45, 35. In other examples, however, the first notch 75 may

be formed prior to the formation of the connection members 45, 35.

[0028] At block 204, a second notch 85 may be formed in the piece of
material 102 to partially separate the second portion 20 from a third portion 30.
Thus, the second notch 85 may be formed at a location along the piece of
material 102 at which the second corner 90 is to be formed. The second notch 85

may be formed through the same cutting process as the first notch 75.
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[0029] At block 206, a first slot 15 may be formed in the first notch 75. In
addition, at block 208, a second slot 65 may be formed in the second notch 85.
According to examples, the piece of material 102 may be rotated 90° prior to
formation of the first slot 15 and the second slot 65. Following rotation of the
piece of material 102, the first slot 15 and the second slot 65 may be formed
through a suitable cutting process, such as, a CNC process that may utilize water,
sand, laser beams, or the like. In addition or in other examples, the piece of
material 102 may be formed to include the first notch 75, the first slot 15, the

second notch 85, and the second slot 65 through a molding process.

[0030] At block 210, a first fixation member 25 may be inserted into the first
slot 15 and at block 212, a second fixation member 27 may be inserted into the
second slot 65. The first fixation member 25 and the second fixation member 27
may be friction fit into the respective slots 15, 65. In addition, or alternatively, an
adhesive may be inserted with the first fixation member 25 and the second
fixation member 27 to cause the first fixation member 25 and the second fixation
member 27 to be adhered to surfaces inside the respective first and second slots
15, 65.

[0031] At block 214, a first corner 80 may be formed by bending the piece
of material 102 at the first notch 75 and at block 216, a second corner 90 may be
formed by bending the piece of material 102 at the second notch 85. The notches
75 and 85 may facilitate the bending of the piece of material 102 to form the
corners 80, 90. In this manner, the part 100 may be formed in a more time and
cost efficient manner with a reduced likelihood of metal deformation at the first
corner 80 and the second corner 90. In addition, the fixation members 25, 27 may
be held within the slots 15, 65 following the bending the piece of material 102. At
block 218, a filler may be applied to micro-gaps present in the first corner 80 and
the second corner 90 to cover the micro-gaps. The part 100 may be formed from
a material 102 including aluminum alloy, carbon fiber, magnesium alloy, copper,

stainless steel, or a combination thereof.

[0032] Following fabrication of the part 100, the first connector 45 and the

second connector 35 on the part 100 may be attached to mating connectors on an
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apparatus 300 (FIG. 6). FIG. 6 shows an isometric view an example apparatus
300 including the example part 100 as shown in FIGS. 1-4 and fabricated

according to the example method depicted in FIG. 5.

[0033] As shown, the apparatus 300, such as an electronic device, may
include a housing 150 to which the part 100 may be movably attached. The
housing 150 may be a housing of a tablet computer, a smartphone, a laptop
computer, a display, or the like. In other examples, the housing 150 may be a
removable casing of an electronic device, such as a tablet computer, smartphone,
or the like. According to examples, the connection members 45, 35 may enable
the part 100 to be rotated with respect to the housing 150. For instance, the part
100 may be rotatably attached to the housing 150 such that the part 100 may be
moved between a retracted position and an extended position, as shown in FIG. 6,
or any of multiple positions therebetween. In some examples, the part 100 may
operate as a stand for the apparatus 300 and may enable the apparatus 300 to be
maintained at various viewing angles. The housing 150 may be formed from the

same or different material as the part 100.

[0034] Although described specifically throughout the entirety of the instant
disclosure, representative examples of the present disclosure have utility over a
wide range of applications, and the above discussion is not intended and should
not be construed to be limiting, but is offered as an illustrative discussion of

aspects of the disclosure.

[0035] What has been described and illustrated herein is an example of the
disclosure along with some of its variations. The terms, descriptions and figures
used herein are set forth by way of illustration only and are not meant as
limitations. Many variations are possible within the spirit and scope of the
disclosure, which is intended to be defined by the following claims -- and their
equivalents -- in which all terms are meant in their broadest reasonable sense

unless otherwise indicated.

10
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What is claimed is:

1. A part for an electronic device, the part comprising:

a first portion including a first angled end and a first end having a first
connection member for connection to the electronic device;

a second portion including a second angled end and a third angled end
opposite the second angled end; and

a third portion including a fourth angled end and a second end having a
second connection member for connection to the electronic device;

wherein the first angled end abuts the second angled end to form a first
corner,

wherein the third angled end abuts the fourth angled end to form a second
corner,

wherein the first corner includes a first fixation member within a first slot in
the first corner and the second corner includes a second fixation member within a
second slot in the second corner, and

wherein the part is formed from a material including aluminum alloy,

carbon fiber, magnesium alloy, stainless steel, copper, or a combination thereof.

2. The part of claim 1, wherein the first corner and the second corner

each form a right angle.

3. The part of claim 1, wherein the first slot is formed in the first angled
end and the second angled end and the second slot is formed in the third angled

end and the fourth angled end.
4. The part of claim 1, wherein a micro-gap is formed in each of the
first corner and the second corner and wherein a filler is applied on the

micro-gaps.

. The part of claim 4, wherein the filler is selected from the group

consisting of putty, epoxy, and paint.

11
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6. The part of claim 1, wherein the first fixation member is held within
the first slot and the second fixation member is held within the second slot with an

adhesive.

7. The part of claim 1, wherein the material comprises (i) the
magnesium alloy including a major portion of magnesium and a minor portion of
elements chosen from aluminum, zinc, silicon, manganese, copper, iron,
beryllium, calcium, and nickel; or (ii) the aluminum alloy including a major portion
of aluminum and a minor portion of elements chosen from aluminum, silicon,

copper, magnesium, and chromium.

8. The part of claim 1, wherein the first portion, the second portion,

and the third portion share a continuous surface.

9. A method for forming a part for an electronic device, the method
comprising:

forming a first notch in a piece of material to partially separate a first
portion from a second portion of the part;

forming a second notch in the piece of material to partially separate the
second portion from a third portion of the part;

forming a first slot in the first notch;

forming a second slot in the second notch;

inserting a first fixation member into the first slot;

inserting a second fixation member into the second slot;

bending the piece of material at the first notch to form a first corner; and

bending the piece of material at the second notch to form a second corner,

wherein the part is formed from a material including aluminum alloy,

carbon fiber, magnesium alloy, copper, stainless steel, or a combination thereof.

10. The method of claim 9, further comprising applying a filler to a

micro-gap present in the first corner and the second corner.

12
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11. The method of claim 9, wherein forming the first notch, the second
notch, the first slot, and the second slot comprises forming the first notch, the
second notch, the first slot, and the second slot via a cutting process and/or a

molding process.

12.  The method of claim 9, further comprising:

applying an adhesive in the first slot and the second slot.

13.  The method of claim 9, further comprising:

forming a first connection member on the first portion; and

forming a second connection member on the third portion, the first
connection member and the second connection member for connection to a

housing of the electronic device.

14.  An electronic device comprising:

a housing; and

a part movably attached to the housing, the part including:

a first portion including a first angled end;

a second portion including a second angled end and a third angled end
opposite the second angled end; and

a third portion including a fourth angled end;
wherein the first angled end abuts the second angled end to form a first corner,

wherein the third angled end abuts the fourth angled end to form a second
corner,

wherein the first corner includes a first fixation member within a first slot
and the second corner includes a second fixation member within a second slot,
and

wherein the part is formed from a material including aluminum alloy,

carbon fiber, magnesium alloy, copper, stainless steel, or a combination thereof.

15.  The electronic device of claim 14, wherein the housing is one of a

part of an electronic device or a removable casing of the electronic device.
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