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BACKGROUND

{60011 The emergence and popularity of mobile computing has made portable
computing devices, due to their compact design and light weight, a staple in today's
marketplace. Within the mobile computing realm, notebook computers, or laptops,
are one of the most widely used devices and generally empioy a clamshsil-type
design consisting of two members connecied together at a comman end. 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 input {e.g., touchpad and
keyboard). in addition, the viewable display may be a touchscreen {8.4.,
touchscreen lapiop), allowing the user to interact directly with what is displayed by
fouching the screen with simple or multi-touch gestures,

BRIEF DESCRIPTION OF THE DRAWINGS

jao02] FiGs. 1A-B Hlustrate a compuling device, such as a notebook computer,
according to an example; and

{60031 FiGs, 2A-8 llustrate a compuding device with an extendible electroacoustic
device, according to an example.

DETAILED DESCRIPTION

[a0a4] Many form factors exist for notebook computers. A common form Tactor
includes hinges that connedt the two members of the clamsheli-type design at the
comnon end. A challenge faced by manufaciurers of 8 ngtebook computer s in the
placement of electroacoustic devices, or speakers, that generate audio for the
notebook computer. Various factors may be taken into consideration when
determining the placement of eleciroacoustic devices in a notebook computer.

[80051 Examples disclosed herein provide for the placement of electroacoustic
devices in a device, such as a notebook computer, that allow for the electroacoustic
devices {o be directed towards a user of the device when the device is in use. As
will be further described, the electroacoustic devices may be directed towards the
usear by gjecting or rotating out from a cavity of 3 base member of the device as the
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display member of the device is opened. By causing for the electroacoustic devices
1o be directed towards the user, audio generaled by the sleciroacoustic devices may
be directed towards the user, providing for a richer sound and more immersive user

experience,

6006} With reference o the figures, FiGs. 1A-B illusirate a computing device 100,
such as a notebook computer, according {o an example. The compuding device 100
includes a base member 104 and a display member 102 that may be jpined logether
via a hinge 106. As an example, the base member 104 includes an area Yor user
input, such as a fouchpad and a keyboard, The display member 102 includes a
display screen for viewing the video ouiput of the compiding device 100, and may
include input means for operation by a user, such as a fouchscreen (e g., the display
screen may be the touchscreen). FIG. 1A lllustrates the computing device 100in a
closed position, and FIG. 1B #Hlusirales the computing device 100 in an opened
position. As illustrated, when the computing device 100 i3 in a closed position, the
display member 102 is lo cover a top surface 105 of the base member 104,

[860071 As mentioned above, various factors may be {aken into consideration when
determining the placement of electroacoustic devices in the computing device 100,
As an example, it may be desirable {o avoid interference with microphones of the
computing device 100 when determining the placement of the electroacoustic
devices. I may not be desirable for the electrogcoustic devicss to be i an area of
the computing device 100 that may interfere with the output of the electroacoustic
devices, for exampie, in a palm rest area of the computing device 100, in addition,
the directionality of the audio generated by the electroacoustic devices, for example,
whether the audio is baing direcied towards a user of the device 100, may be {aken
into consideration in order to ensure that the user is provided with richer sound and a
more immersive user experience. For example, if the electroacoustic devices are
disposed fiat along the top surface 105 of the base member, audio generated by the
electroacoustic devices may fire upward, and not towards the user of the device 100

[6008] Referring fo FIGs. 1A-B, the computing device 100 includes an
electroacoustic device 108, or speaker, thal generates audio for the computing
device 100, As illustrated, the slectroacoustic device 108 resides within a cawvity
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along the top surface 105 of the base member 104. The number of electroacoustic
devices 108 included in the computing device 100 may vary.

{00091 As ilustrated in FIG. 18, when the display member 102 is 10 be opened from
the closed position of the device 100 itlustrated in FIG. 1A, the eleciroacoustic device
108 is {o gject, pop out, or rotate out from the cavily. Upon rotating out from the
cavity, audio generaied by the electroacoustic device 108 (indicated by arrow 108)
may be directed fowards g user of the device 100, providing richer sound and a more
mmersive user experience, for example, compared o if the gudio generated was
being directed directly upwards from the base member 104,

{8010} Referring back to FIG. 1A, when the display member 102 is 1o be closed {o
cover the top surface 105 of the base member 104, the slectroacoustic device 108
may refract back within the cavity of the base member 104. As an exanmple, the
electroacoustic device 108 is rotatably connscled to the base member 104 via a
hinge 110, in order {0 rotate out from the cavily and retract within the cavity.
However, the electroacoustic device 108 may pop out or gject from the cavity via
other mechanisms besides the hinge 110, when the display member 102 is opened
and closed.

{8011} As an example, the electroacoustic device 108 may be synchronized to
automatically eject from the cavily as the display member 102 is opened, and to
automatically retract back within the cavity as the display member 102 is closed,
without requiring any additional fouch or action. The mechanism for providing this
synchronization may vary. For example, synchronization of the movement of the
slectroacoustic device 108 based on movement of the display member 102 may be
accomplished by utilizing a combination of springs, magnets, gears, and various
other mechanical componsents. Electrical mechanism may also be used {o initiate
movement of the electroacoustic device 108, for example, when it is detected that
the display member 102 is opened ¢r closed.

[8012] As an example, the electroacoustic device 108 may be spring loaded in order
to rotate out from the cavity when the display member 102 is to be opened from the
closed position of the device 100, Simiarly, the force provided as the display
member 102 is closed may overcome the tension provided by the spring loading in
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order for the electroacoustic device 108 1o retract back within the cavity. As an
exampile, the hings 110 of the slectrogcoustic device 108 may be spring loaded or
the electroacoustic device 108 may be spring loaded within the cavity in order o
rotate out from the cavity when the display member 102 is 1o be opened from the
closed position of the device 100.

{6013} As an example, the hinge 106 of the device 100 may be used fo rotate the
gfectroacoustic device 108 out from the cavity when the display member 102 s lo be
openead from the closed position of the device 100, For example, as the hinge 106 s
rotated when the display member 102 is opened, a profruding point 107 of the hinge
106 may come in contact with a jut 111 from the electroacoustic device 108 {0 rolate
the electroacoustic device 108 out from the cavily along the {op surface 105 of the

base member 104,

{8014} Referring to FIG. 18, when the display member 102 is opened, the hinge 106
may prevent the sleciroacoustic device 108 from retracting within the cavity. For
exaniple, as the protruding point 107 of the hinge 1068 is In contact with the it 11
from the slectroacoustic device 108, the elsctroacoustic device 108 may not be able
{0 retract within the cavity untdl the display member 102 is closed. When the display
member 102 is closed, the protruding point 107 of the hinge 106 may rotate away
from the jut 111 of the electroacoustic device 108, allowing for the electroacoustic
device 108 to retract back within the cavity as the displsy member 102 covers the
top surface 108 of the base member 104, As mentioned above, gears may be used
instead to initiate rotation of the electroacoustic device 108 as the display member
102 is opened or closed.

{8018] FiGs. 2A-B ilustrate a computing device 200 with an extendible
electroacoustic device 208, according to an example. As an example, the
electroacoustic device 208 generally includes a speaker driver 202 and an enclosure
203 to house the speaker driver 202. As illustrated, the slectroacoustic device 268
resides within a cavity along the top swface 105 of the base member 104. The
number of electroacoustic devices 108 included in the computing device 200 may

vary.
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{o016] Referring to FIG. 2B, when the display member 102 is 1o be opened from the
closed position of the device 200 Hlustrated in FIG. 24, the sleciroacoustic device
208 is to eject, pop out, or rotate out from the cavily, similar to electroacoustic device
108 in FiGs. 1A-B. In addition fo rotating out from the cavity, a height of the
alectroacoustic device 208 is extendible {indicated by arrow 208) when the
slectroacoustic device 208 is o rotate out Fom the cavity. As an example, the
enclosure 203 includes flaxible materials 204 {o extend the height of the enclosure
203 when the electroacoustic device 208 is 1o gject or rotate out from the cavity. The
increase in height may provide an increased physical volume (indicated by arrow
208y when the display member 102 is openead and the device 200 is In use, providing

users a richer sound and a more immersive user sxperience.

{6617} Referring back to FIG. 2A, when the display member 102 is {0 be closed io
cover the top surface 105 of the base member 104, the sleciroacoustic device 208
may retract back within the cavity of the base member 104, In addition, the height of
the electroacoustic device 208 may be collapsible in order to fully retract the
electroacoustic device 208 within the cavity. By providing an electroacoustic device
208 with an enclosure 203 that is extendible and collapsible, a richer sound may be
obtained while the computing device 200 i In use without adding to the Z-height of
the computing device 200.

[601R] It is appreciated that examples described herein below may include varnous
components and fealures. itis also appreciated that, in the following description,
numerous speacific details are set forth o provide a thorough understanding of the
examples. However it is appreciated that the examples may be practiced without
limitations to these specific details. in other instances, well known methaods and
structures may not be described in detail to avoid unnecessanty obscuring the
description of the examples. Also, the examples may be used in combination with

each other.

{6019} Reference in the specification to “an example” or similar language means that
a pardicular feature, structure, or characieristic described in connection with the

exampie is included in at least one example, but not necessarily in other examples.
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The various instances of the phrase "in one example” or similar phrases in various
places in the specification are not necessarily all referring o he same example.

{0028} 1t is appreciated that the previous description of the disclosed examples is
provided {0 enable any person skilled in the art to make or use the present
disclosure. Various modifications to these examples will be readily apparent 1o thoss
skilled in the art, and the genenc principles defined herein may be applied to other
examples without departing from the spirit or scope of the disclosure. Thus, the
present disclosure is not intended to be imited 1o the examples shown herein butis
{0 be accorded the widest scope consistent with the principles and novel features
disclosed herein.
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CLAIMS
WHAT IS CLAIMED 1S:

1. A computing device compasing:

a base member;

a display member rotatably connected {o the base membaer via a hingse,
wherein the display member is 1o cover a {op surface of the base member when the
device is in g closed position; and

an electroacoustic device residing within a cavily along the top surface of the
base member, wherein when the display member is to be opened from ths dlosed
position of the device, the sleciroacoustic device 13 10 rolate out from the cavity,

2. The computing device of claim 1, wherein when the electroacoustic device is
to rotate out from the cavity, audio generated by the electroacoustic device is to be
directed towards g user of the device.

3. The computing device of claim 1, wherein when the display member is {0 be
closed to cover the {op surface of the base member, the electrcacoustic device is to
retract within the cavity.

4. The computing device of claim 3, wherein the electroacoustic device is
rotatably connected 1o the base member in order to rolate out from the cavity and
ratract within the cavity.

5. The compuiing device of claim 1, whersein the slectroacoustic device is
synchronized to move based on apening and dlosing the display member.

8. The computing device of claim 1, wherein the electroacoustic device is spring
loaded in order to rofate out from the cavily when the display member is to be
opened from the closed position of the device.

ek



WO 2017/123187 PCT/US2016/012802

7. The computing device of claim 1, wherein the hinge is to rotate the
elactrogcoustic device oul from the cavity whean the display member is to be opened

from the closed position of the device.

8. The computing device of claim 7, wherein the hinge isto prevent the
slectroacoustic device from retracting within the cavity when the display member is
opened from the closed position of the device.

8. The computing device of claim 1, wherein a height of the electroacoustic
device is axtendible when the electroacoustic device s to rofate out from the cavity.

10.  The computing device of claim 9, wherein the height of the electroacoustic
device is collapsible when the electroacoustic device is toretract within the cavity.

1. An electroacoustic device of a computing device, the electroacoustic device
comprising:

a driver; and

an enclosure to house the driver, wherein the slectroacoustic device resides
within a cavity along a top surface of a base member of the computing device, and
whergin when a display member of the computing device rotatably connected {o the
hase member is o be opened, the electroacoustic device is to eject from the cavity.

12.  The electroacoustic device of claim 11, wherein a height of the enclosure is
extendible when the electroacoustic device is {0 eject from the cavity.

13.  The electroacoustic device of claim 12, wherein the height of the enclosure is
collapsible when the electroacoustic device is 10 refract within the cavity.

14, A computing device comprising:

a base membey,;

a display member rotatably connected {o the base member via a hingse,
wherein the display member is 1o cover a {op surface of the base member when the
device is in & closed position; and
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an electroacoustic device residing within & cavily along the top surface of the
base member, whereln when the dispiay member is to be apened fram the closead
position of the device, the electroacoustic device is synchronized o automatically

rotate out from the cavity.

15, The computing device of claim 14, wherein a height of the electroacoustic
device is extendible when the electrogacoustic device is o rotate out from the cavily.
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