(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
18 April 2019 (18.04.2019)

(10) International Publication Number

WO 2019/074493 Al

WIPO I PCT

(51) International Patent Classification:
GO6F 1/16 (2006.01)

(21) International Application Number:
PCT/US2017/055951

(22) International Filing Date:
10 October 2017 (10.10.2017)

(25) Filing Language: English

(26) Publication Language: English

(71) Applicant: HEWLETT-PACKARD DEVELOPMENT
COMPANY, L.P. [US/US]; 11445 Compaq Center Drive
W., Houston, TX 77070 (US).

(72) Inventors: KU, Chung-Hua; 10F, No. 66, Jing Mao 2 Rd.,
NanGang Dist., 11568 Taipei (TW). CHANG, Chi-Hao;
10F, No. 66, Jing Mao 2 Rd., NanGang Dist., 11568 Taipei
(TW). WU, Kuan-Ting; 10F, No. 66, Jing Mao 2 Rd., Nan-
Gang Dist., 11568 Taipei (TW).

(74) Agent: WOODWORTH, Jeffrey, C. et al.; HP Inc., Intel-
lectual Property, 3390 E. Harmony Road, Mail Stop 35, Fort
Collins, CO 80528 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: COMPUTERS

100

FIG. 1

woO 2019/074493 A1 |0 000 0000000 O 0
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COMPUTERS

BACKGROUND

[0001] Portable computers may include a display portion and a keyboard
portion. The display portion may be hingably coupled to the keyboard portion. In
some examples, the keyboard portion includes a two-part casing that houses
components of the portable computer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002]FIG. 1 is a top isometric view of an example computer
implemented in accordance with the teachings of this disclosure.

[0003]FIG. 2 illustrates a bottom-isometric view of the example computer
of FIG. 1.

[0004]FIG. 3 illustrates a top view of the computer of FIG. 1 including a
portion of an example keyboard portion cut way, the keyboard portion being
formed of example casing portions.

[0005]FIG. 4 illustrates a detailed view of an example fastener assembly
used to couple casing portions of the computer of FIG. 1 together.

[0006]FIG. 5 illustrates a series of views showing processes of coupling
casing portions together using an example fastener assembly.

[0007] The figures are not to scale. Wherever possible, the same
reference numbers will be used throughout the drawing(s) and accompanying
written description to refer to the same or like parts. While the drawings illustrate
examples of computers, other examples may be employed to implement the
examples disclosed herein.

DETAILED DESCRIPTION

[0008] The examples disclosed herein relate to computers and/or
computing devices having portions that are coupled together using example
fastener assemblies. In some examples disclosed herein, the fastener
assemblies deter energy/vibrations (e.g., shocks) from affecting internal
components (e.g., the hard drive) of the computer and, thus, increase the useful
life of computers implemented in accordance with the teachings of this

disclosure. Additionally, in some examples, the fastener assemblies reduce an
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amount of noise (e.q., rocking noise) generated by the computer by deterring
relative movement and/or engagement between components of and/or within
the computer.

[0009] In some examples, the fastener assemblies include an example
shoulder screw, an example damper ring and an example lock washer that are
used to couple upper and lower casing portions of a computer. In some
examples, the upper and lower casing portions form a keyboard portion of the
computer. To couple the upper and lower casing portions together, in some
examples, the fastener is extended through the lower casing portion and the
damper ring is positioned about the fastener. To couple the damper ring to the
fastener, in some examples, the lock ring is positioned on a body of the fastener
to capture the damper ring between the lower casing portion and the lock ring.

[0010] To couple the lower casing portion and the upper casing portion, in
some examples, the fastener is received by the upper casing portion. The
placement of the damper ring around the fastener and between the upper and
lower casing portions enables vibrations and/or shock energy received by the
lower casing portion to travel through the fastener and to damper ring, which is
structured to absorb the vibrations and/or shock energy. Thus, based on the
damper ring absorbing at least some of the vibrations and/or shock energy
and/or the upper/lower casing portions not directly contacting one another at
and/or adjacent to the fastener, the example fastener assemblies reduce an
amount of vibration and/or shock energy to which the upper casing portion
and/or other components of the computer are exposed.

[0011]In some examples, to enable the lower casing portion to rest flatly
on, for example, a table, the example fastener assemblies are adjustable (e.q.,
self-adjustable) to change how feet of the lower casing portion contact the table
below. In some examples, adjusting the fastener assemblies draws the upper
and lower casing portions closer together causing the damper ring to be
compressed between opposing surfaces of the upper and lower casing portions.
In other examples, adjusting the fastener assemblies increases a distance
between the opposing surfaces of the upper and lower casing portions and

causes the damper ring to expand into the space formed between the opposing
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surfaces of the upper and lower casing portions. In other words, the damper ring
fills the space formed between the upper and lower casing portions as the feet
are adjusted to enable vibrations and/or shock energy to be absorbed by the
damper ring and not, for example, the hard drive of the computer. In some
examples, the example fastener assemblies deter portions of the casing from
coming in direct contact with one another and, thus, deter noise from being
generated between hard contact points of the upper and lower casing portions
that may otherwise be provided but for the examples disclosed herein.

[0012]FIG. 1 illustrates an example computer 100 that can be used to
implement the teachings of this disclosure. While FIG. 1 depicts a portable
computer as embodying the teachings of this disclosure, the examples
disclosed herein may be implemented in any other computing device, mobile
device, electronic devices, etc. For example, the examples disclosed herein
may be implemented in a server, a personal computer, a mobile device (e.g., a
cell phone, a smart phone, a tablet such as an iPad®), a personal digital
assistant (PDA), an Internet appliance or any other type of computing device.

[0013]In the illustrated example, the computer 100 includes a display
portion 102 coupled to a keyboard portion 104 via a hinge 105. In some
examples, the keyboard portion 104 is formed by the coupling of a first casing
portion 106 and a second casing portion 108. As shown in the illustrated
example, the keyboard portion 104 includes a subscriber identity module (SIM)
card port 110, a universal serial bus (USB) port 112 and an aperture 114
through which a keyboard 116 extends.

[0014]FIG. 2 illustrates a bottom view of the example computer 100
including the keyboard portion 104. In this example, the keyboard portion 104
includes feet 203 and is coupled using example fastener assemblies 204 as
further described in FIG. 4. In this example, the feet 203 are spaced apart and
are structured to rest and/or engage a table when the computer 100 is being
used. In examples in which at least one of the feet 203 do not engage the
surface of the table causing the computer 100 to rock and/or be unstable, one of

the fastener assemblies 204 may be adjusted to change the distance between
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the first and second casing portions 106, 108 and to change a distance between
the feet 203 and the table.

[0015]FIG. 3 illustrates a top view of the computer 100 of FIG. 1
including a portion of the keyboard portion 104 cut way along lines 3-3 of FIG. 1
and shown at reference number 206 of FIG. 2. As shown in the illustrated
example, the keyboard portion 104 defines a cavity 301 that houses
components used to provide functionality to the computer 100 such as, for
example, a hard drive of the computer 100. To deter shock energy/vibrations
from being received by the components (e.g., the hard drive) of the computer
100 and/or to reduce an amount of noise (e.g., rocking noise) that would
otherwise be created by the engagement and/or movement of hard contact
points of the first casing portion 106 and the second casing portion 108, in this
example, the first and second casing portions 106, 108 are coupled together
using the example fastener assemblies 204.

[0016]FIG. 4 illustrates a detailed cross-sectional view of one of the
fastener assemblies 204 taken at reference number 401 of FIG. 3. In this
example, the fastener assembly 204 includes an example fastener 302, an
example biasing element 304 and an example lock 305.

[0017] The biasing element 304 may have a torus shape, a cylindrical
shape, etc. The biasing element 304 may be implemented as a damper ring
including a vibration damping and shock absorbing material such as 3M™ E-A-
R™ . Additionally or alternatively, the biasing element 304 may be a
thermoplastic material, a thermoplastic elastomer and/or a highly damped
thermoplastic molded material structured for noise, shock and/or vibration
control. In some examples, the biasing element 304 has a hardness of ASTM
D2240 Type A Durometer 23C (73F) 15 sec impact of between about 35 and
95. In some examples, the biasing element 304 has a compression load
deflection of ASTM D575 at 0.51 cm/min (0.2 in/min) at 10 percent of between
about 324 kilopascal (kPa) and 3619 kPa. In some examples, the biasing
element 304 has a compression load deflection of ASTM D575 at 0.51 cm/min
(0.2 in/min) at 20 percent of between about 627 kPa and 6494 kPa. In some

examples, the biasing element 304 has a compression load deflection of ASTM
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D575 at 0.51 cm/min (0.2 in/min) at 30 percent of between about 958 kPa and
9087 kPa. In some examples, the biasing element 304 has a tensile strength
(ASTM D412) of 3309 kPa and 11279 kPa. In some examples, the biasing
element 304 has a tear strength (ASTM D624) of between about 18 kilonewton
meters (kN/m) and 72 kN/m. However, the biasing element 304 may be
implemented in any other way. For example, the biasing element 304 may have
a single durometer such as, for example, between about 40 and 60.
Alternatively, the biasing element 304 may be composite with a different
durometer such as, for example, between about 40 and 80. In some examples,
the compression range is around 50+/-25%.

[0018] The lock 305 may be implemented as a lock ring that is structured
to cause the biasing element 304 to remain coupled to the fastener 302 when
the fastener 302 is decoupled from the second casing portion 108 and to deter
the fastener 302 and/or biasing element 304 from being lost. However, the lock
305 may be implemented in any other way.

[0019]In this example, the biasing element 304 defines an aperture 306
sized to enable the fastener 302 to extend through the biasing element 304 and
for the biasing element 304 to surround the fastener 302. When the first and
second casing portions 106, 108 are coupled together using the fastener 302
and the biasing element 304 is surrounding the fastener 302 between the first
and second casing portions 106, 108, in the illustrated example, the biasing
element 304 is received in an example notch or stepped area 307 defined by
the second casing portion 108. In this example, the lock 305 defines an aperture
308 sized to enable the fastener 302 to extend through the lock 305 and for the
lock 305 to surround the fastener 302.

[0020]In the illustrated example, the fastener 302 includes an example
head 309 including a groove 310 to receive a tool and a shoulder 312 structured
to engage a first surface 314 of the first casing portion 106. In this example, the
first casing portion 106 includes a recessed portion 316 that receives the
shoulder 312 to deter the fastener 302 from extending outside of a dimensional
envelope of the first casing portion 106 when the fastener 302 couples the first

and second casing portions 106, 108. Additionally, in this example, the first
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casing portion 106 defines an aperture 318 through which the fastener 302
extends. To enable the fastener 302 to threadably engage the second casing
portion 108, in this example, the fastener 302 includes a body 320 having
threads 322. To enable the lock 305 to be captured and retained between the
head 309 of the fastener 302 and the second casing portion 108 when the
fastener 302 couples the first and second casing portions 106, 108, in this
example, the fastener 302 includes an example second shoulder 324 on which
the lock 305 rests and/or engages.

[0021]In some examples, the fastener assemblies 204 may be adjusted
by rotating the fastener 302 to increase a space formed between the first and
second casing portions 106, 108 to enable the biasing element 304 to expand
into the space formed between the first and second casing portions 106, 108. In
other examples, the fastener assemblies 204 may be adjusted by rotating the
fastener 302 to decrease a space formed between the first and second casing
portions 106, 108 to cause the biasing element 304 to contract within the lesser
amount of space provided between the first and second casing portions 106,
108. Regardless of whether the biasing element 304 is biased or compressed
(e.g., deformed), the biasing element 304 is structured to deter vibrations and/or
other energy (e.g., mechanical energy) from affecting the computer 100, deter
the first and second casing portions 106, 108 from engaging one another (e.g.,
directly contacting one another) immediately adjacent the fastener 302, increase
the useful life of the computer 100 and/or reduce the noise created by parts that
would engage but for the inclusion of the example biasing element 304.

[0022] As shown in the example of FIG. 4, to couple the first and second
casing portions 106, 108 using the example fastener assembly 204, the fastener
302 is positioned through the aperture 318 of the first casing portion 1086, the
biasing element 304 is positioned around the fastener 302 to engage a second
surface 325 of the first casing portion 106 and the lock 305 is positioned around
the body 320 of the fastener 302 to engage the second shoulder 324 of the
fastener 302. In some examples, the lock 305 forms a friction fit and/or interface
fit with the fastener 302 that deters the lock 305 from being removed from the

fastener 302 once positioned thereon.
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[0023] To couple the fastener 302 and the second casing portion 108, a
tool is inserted into the groove 310 of the fastener 302 and rotated to cause the
threads 322 to threadably engage a third surface 326 defining an aperture 328
of the second casing portion 108. In this example, the fastener 302 is threaded
into the second casing portion 108 until the lock 305 engages a fourth surface
330 of the second casing portion 108. The lock 305 may be biased by the
biasing element 304. In some examples, to deter the lock 305 from being
removed from the fastener 302 once installed, the lock 305 is positioned in a
groove 332 formed between the second casing portion 108 and the biasing
element 304. In some examples, the engagement between the first casing
portion 106, the fastener 302, the lock 305 and the second casing portion 108
enables energy, vibrations, etc. imparted on the first casing portion 106 to be
absorbed by the biasing element 304, thereby enabling less of the energy,
vibrations, etc. to be received by the second casing portion 108 and/or other
components of the computer 100.

[0024]FIG. 5 illustrates figures of different stages of coupling the first and
second casing portions 106, 108 using the example fastener assembly 204 of
FIGS. 2—-4. At reference number 502, the fastener 302 is positioned to extend
through the aperture 318 of the first casing portion 106 and the biasing element
304 and the lock 305 are positioned to receive the body 320 of the fastener 302.
At reference number 508, the faster 302 is illustrated extending through the
aperture 318 of the lower casing portion 106 with the shoulder 312 of the
fastener 302 engaging the first surface 314 of the first casing portion 106 and
the biasing element 304 disposed between the lock 305 and the first casing
portion 106. At reference number 510, the fastener 302 is illustrated threadably
engaging the third surface 326 of the second casing portion 108 and the biasing
element 304 positioned to absorb energy and/or to deter movement (e.g., noisy
movement) between the first casing portion 106, the second casing portion 108,
the fastener assembly 204, etc.

[0025] From the foregoing, it will be appreciated that the above disclosed
methods, apparatus and articles of manufacture relate to fastener assemblies

that deter vibrations from affecting internal components of computing devices
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such as, for example, personal computers. The examples disclosed herein also
enable feet of such computing devices to be adjusted all while enabling
vibrations to be absorbed.

[0026] Example 1:

[0027] An example computer includes a casing including a first casing
portion and a second casing portion; a fastener; and a biasing element
surrounding the fastener, the fastener to extend through the first casing portion
and to theadably engage the second casing portion, the biasing element to be
positioned between the first casing portion and the second casing portion to
deter the first and second casing portions from engaging one another
immediately adjacent the fastener and to deter vibrations transmitted from the
first casing portion to the fastener from affecting internal components of the
computer.

[0028] Example 2:

[0029]In Example 1 or other examples, the biasing element fills a space
between the first casing portion and the second casing portion to deter the
vibrations transmitted from the first casing portion to the fastener from affecting
the internal components of the computer.

[0030] Example 3:

[0031]In Example 1, 2 or other examples, the biasing element is
structured to deform in response to the fastener being adjusted to change a
distance between the first and second casing portions.

[0032] Example 4:

[0033]In Examples 1, 2, 3 or other examples, the apparatus may further
include a lock to secure the biasing element to the fastener.

[0034] Example 5:

[0035]In Example 4 or other examples, the lock is a lock ring.

[0036] Example 6:

[0037]In Examples 4, 5 or other examples, further including a groove
formed between the second casing portion and the fastener, the groove to

receive the lock, an interaction between the fastener, the lock, and the biasing
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element to enable the vibrations transmitted from the first casing portion to the
fastener to be received by the biasing element.

[0038] Example 7:

[0039]In Examples 4, 5 or other examples, the fastener includes a head
and a body, the head including a first shoulder to engage the first casing portion
when the fastener couples the first and second casing portions, a second
shoulder of the fastener being defined between the head and the body, a
groove to be formed between the second shoulder and the second casing
portion to capture the lock therebetween, the biasing element to be disposed
between the lock and the first casing portion.

[0040] Example 8:

[0041]In Example 7 or other examples, when the fastener couples the
first and second casing portions, the first casing portion is positioned between
the first shoulder and the biasing element, the biasing element is positioned
between the first casing portion and the lock, the lock is positioned between the
biasing element and the second casing portion, and the fastener threadbly
engages the second casing portion.

[0042] Example 9:

[0043]In Examples 7, 8 or other examples, the fastener is adjustable to
change a space between the first casing portion and the second casing portion,
the biasing element is structured to expand or compress to fill the space
between the first and second casing portions.

[0044] Example 10:

[0045]In Examples 7, 8, 9 or other examples, the first casing portion
includes a recessed portion defining an aperture, the first shoulder to be
received within the recessed portion, the fastener to extend through the
aperture.

[0046] Example 11:

[0047]In Examples, 1, 2, 3,4, 5,6, 7, 8, 9, 10 or other examples, the
biasing element is a damper ring.

[0048] Example 12:
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[0049]In Examples, 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11 or other examples, the
apparatus may include a display portion and a keyboard portion, the keyboard
portion formed by the first and second casing portions, the keyboard portion
coupled to the display portion.

[0050] Example 13:

[0051]In Example 12 or other examples, the keyboard portion is hingably
coupled to the display portion.

[0052] Example 14:

[0053] An apparatus including a casing including a first casing portion
and a second casing portion; a fastener, the fastener to couple the first casing
portion and the second casing portion; and means for deterring vibrations
transmitted from the first casing portion to the fastener from affecting internal
components of the apparatus.

[0054] Example 15:

[0055]In Example 14 or other examples, the means for deterring
vibrations includes a biasing element surrounding the fastener, the biasing
element to fill a space between the first casing portion and the second casing
portion to deter the vibrations transmitted from the first casing portion to the
fastener from affecting the internal components of the apparatus.

[0056] Example 16:

[0057]In Example 15 or other examples, the biasing element includes a
thermoplastic material.

[0058] Example 17:

[0059]In Example 16 or other examples, the thermoplastic material is
structured for noise control, shock control, or vibration control to deter the
vibrations transmitted from the first casing portion to the fastener from affecting
the internal components of the apparatus.

[0060] Example 18:

[0061] An example computer, includes a casing including a first casing
portion and a second casing portion; a fastener; and a biasing element
surrounding the fastener, the fastener to extend through the first casing portion

and to engage the second casing portion, the biasing element to be positioned
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between the first casing portion and the second casing portion to deter the first
and second casing portions from engaging one another immediately adjacent
the fastener and to deter vibrations transmitted from the first casing portion to
the fastener from affecting internal components of the computer.

[0062] Although certain example methods, apparatus and articles of
manufacture have been disclosed herein, the scope of coverage of this patent is
not limited thereto. On the contrary, this patent covers all methods, apparatus
and articles of manufacture fairly falling within the scope of the claims of this

patent.
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What Is Claimed Is:

1. A computer, comprising:

a casing including a first casing portion and a second casing portion;

a fastener; and

a biasing element surrounding the fastener, the fastener to extend
through the first casing portion and to engage the second casing portion, the
biasing element to be positioned between the first casing portion and the
second casing portion to deter the first and second casing portions from
engaging one another immediately adjacent the fastener and to deter vibrations
transmitted from the first casing portion to the fastener from affecting internal
components of the computer.

2. The computer of claim 1, wherein the biasing element fills a space
between the first casing portion and the second casing portion to deter the
vibrations transmitted from the first casing portion to the fastener from affecting
the internal components of the computer.

3. The computer of claim 1, wherein the biasing element is structured
to deform in response to the fastener being adjusted to change a distance
between the first and second casing portions.

4, The computer of claim 1, further including a lock to secure the
biasing element to the fastener.

5. The computer of claim 4, wherein the lock is a lock ring.

6. The computer of claim 4, further including a groove formed
between the second casing portion and the fastener, the groove to receive the
lock, an interaction between the fastener, the lock, and the biasing element to
enable the vibrations transmitted from the first casing portion to the fastener to
be received by the biasing element.

7. The computer of claim 4, wherein the fastener includes a head
and a body, the head including a first shoulder to engage the first casing portion
when the fastener couples the first and second casing portions, a second
shoulder of the fastener being defined between the head and the body, a

groove to be formed between the second shoulder and the second casing
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portion to capture the lock therebetween, the biasing element to be disposed
between the lock and the first casing portion.

8. The computer of claim 7, wherein when the fastener couples the
first and second casing portions, the first casing portion is positioned between
the first shoulder and the biasing element, the biasing element is positioned
between the first casing portion and the lock, the lock is positioned between the
biasing element and the second casing portion, and the fastener threadbly
engages the second casing portion.

9. The computer of claim 7, wherein the fastener is adjustable to
change a space between the first casing portion and the second casing portion,
the biasing element is structured to expand or compress to fill the space
between the first and second casing portions.

10.  The computer of claim 7, wherein the first casing portion includes
a recessed portion defining an aperture, the first shoulder to be received within
the recessed portion, the fastener to extend through the aperture.

11.  The computer of claim 1, wherein the biasing element is a damper
ring.

12.  The computer of claim 1, further including a display portion and a
keyboard portion, the keyboard portion formed by the first and second casing
portions, the keyboard portion coupled to the display portion.

13.  The computer of claim 12, wherein the keyboard portion is
hingably coupled to the display portion.

14.  An apparatus, comprising:

a casing including a first casing portion and a second casing portion;

a fastener, the fastener to couple the first casing portion and the second
casing portion; and

means for deterring vibrations transmitted from the first casing portion to
the fastener from affecting internal components of the apparatus.

15.  The apparatus of claim 14, wherein the means for deterring
vibrations includes a biasing element surrounding the fastener, the biasing

element to fill a space between the first casing portion and the second casing
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portion to deter the vibrations transmitted from the first casing portion to the

fastener from affecting the internal components of the apparatus.
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