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SCREEN PROTECTION USING ACTUATED
BUMPERS

TECHNICAL FIELD

[0001] This disclosure relates generally to electronic
devices with screens, and more specifically to protection of
electronic device screens.

BACKGROUND

[0002] Electronic devices, particularly portable electronic
devices, may include one or more screens. Such screens may
include touch screens, display screens, touch pad screens,
and/or other types of electronic device screens. Typically,
such screens include one or more fragile elements such one or
more layers of glass and/or other similarly fragile elements.
[0003] Electronic devices, particularly electronic devices
that are portable, may experience various drop events. For
example, an electronic device may be dropped by a user, fall
from a table, fly from a user’s hand when a user trips, and/or
otherwise free fall to the ground or other surface. Drop events
of these or other kinds may damage fragile elements of
screens such as glass layers and repairing damage to screens
may be burdensome, expensive, and/or impractical.

SUMMARY

[0004] The present disclosure discloses systems, appara-
tuses and methods for screen protection. An electronic device
may include at least one screen (or cover glass). One or more
bumpers may be moveable between at least a stowed position
where the bumper is flush or below the screen and a deployed
position where at least a portion of the bumper projects above
the screen. One or more sensors may detect when the elec-
tronic device is subject to one or more drop events. When a
drop event is detected, the bumper may move to the deployed
position, protecting the screen.

[0005] Invarious implementations, the bumper may be piv-
otably mounted to be moveable between the stowed and
deployed positions. In such implementations, the bumper
may be biased toward the stowed position, such as by one or
more springs, and may be forced into the deployed position
by movement of one or more wedges. In one or more embodi-
ments of such an implementation, the wedge may be a com-
ponent in a push-push mechanism driven by one or more
actuators. The wedge may be mounted on one or more cams
that travel in one or more cam paths when driven by the
actuator. In one or more other embodiments of such an imple-
mentation, the wedge may be a component in a magnet
assisted actuator mechanism. The wedge may be moveably
mounted such that the wedge may slide in at least two direc-
tions when driven by an actuator.

[0006] In other implementations, the bumper may be
formed of one or more piezoelectric materials. Such piezo-
electric materials may be operable to expand when voltage is
applied such that application of voltage moves the bumper
from the stowed position to the deployed position. Con-
versely, withdrawal of applied voltage may move the bumper
from the deployed position to the stowed position.

[0007] In various embodiments, a system for screen pro-
tection includes an electronic device including at least one
screen; at least one bumper moveable between at least a
stowed position and a deployed position wherein at least a
portion of the at least one bumper projects above the at least
one screen in the deployed position; and at least one sensor
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that detects when electronic device is subject to a drop event.
The at least one bumper moves from the stowed position to
the deployed position when the at least one sensor detects that
the electronic device is subject to the drop event.

[0008] In one or more embodiments, an electronic device
includes at least one screen; at least one bumper moveable
between at least a stowed position and a deployed position
wherein at least a portion of the at least one bumper projects
above the at least one screen in the deployed position; and at
least one sensor that detects when electronic device is subject
to a drop event. The at least one bumper moves from the
stowed position to the deployed position when the at least one
sensor detects that the electronic device is subject to the drop
event.

[0009] In some embodiments, a method for screen protec-
tion includes: detecting when an electronic device that
includes at least one screen is subject to a drop event utilizing
at least one sensor and moving at least one bumper from a
stowed position to a deployed position in response to detec-
tion of the at least one drop event, the at least one bumper
projects above the at least one screen in the deployed position.
[0010] Itisto be understood that both the foregoing general
description and the following detailed description are for
purposes of example and explanation and do not necessarily
limit the present disclosure. The accompanying drawings,
which are incorporated in and constitute a part of the speci-
fication, illustrate subject matter of the disclosure. Together,
the descriptions and the drawings serve to explain the prin-
ciples of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1A is an isometric view illustrating a first
example system for screen protection.

[0012] FIG. 1B illustrates the example system of FIG. 1A
after occurrence of a drop event.

[0013] FIG. 2 is aflow chartillustrating an example method
for screen protection. This method may be performed by one
or more of the example systems of FIGS. 1A-7.

[0014] FIG. 3A is anisometric view of a first example of an
electronic device that may be used in the example system of
FIG. 1A.

[0015] FIG. 3B illustrates the view shown in FIG. 3A with
the bumpers in the deployed position.

[0016] FIG. 4A illustrates a first embodiment of first
example electronic device as shown in FIG. 3B with the
screen and various internal elements removed for clarity so
that operation of the push-push mechanism can be better seen.
[0017] FIG. 4B is atop plan view of the view shown in FIG.
4 A with the bumpers, pivots, and springs removed for clarity
so that operation of the push-push mechanism can be better
seen.

[0018] FIG. 4C s across sectional view of the firstembodi-
ment of the example electronic device of FIG. 4A taken along
the line 4C-4C of FIG. 3B while the wedge is in the stowed
wedge position.

[0019] FIG. 4D illustrates the view of FIG. 4C while the
wedge is in the over-travel wedge position.

[0020] FIG. 4E illustrates the view of FIG. 4D while the
wedge is in the deployed wedge position.

[0021] FIG. 4F is a cross sectional view taken along the line
4F-4F of FIG. 4B illustrating the position of the cam in the
cam path in the stowed cam path position.
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[0022] FIG. 4G illustrates the view of FIG. 4F after the cam
moves in the cam path from the stowed cam path position to
the deploying over-travel cam path position.

[0023] FIG.4H illustrates the view of FIG. 4G after the cam
moves in the cam path from the deploying over-travel cam
path position to the deployed cam path position.

[0024] FIG. 41 illustrates the view of FIG. 4H after the cam
moves in the cam path from the deployed cam path position to
the stowing over-travel cam path position.

[0025] FIG. 5A illustrates a second embodiment of first
example electronic device as shown in FIG. 3B with the
screen and various internal elements removed for clarity so
that operation of the magnet assisted actuator mechanism can
be better seen.

[0026] FIG.5Bisatop plan view of the view shown in FIG.
5A with the bumpers, pivots, and springs removed for clarity
so that operation of the magnet assisted actuator mechanism
can be better seen.

[0027] FIG. 5C is a cross sectional view of the second
embodiment of the example FIG. 5A taken along the line
4C-4C of FIG. 3B while the wedge is in the stowed wedge
position.

[0028] FIG. 5D illustrates the view of FIG. 5C while the
wedge is in the intermediate wedge position.

[0029] FIG. 5E illustrates the view of FIG. 5D while the
wedge is in the deployed wedge position.

[0030] FIG. 6A is an isometric view illustrating a second
example of an electronic device that may be used in the
example system of FIG. 1A

[0031] FIG. 6B is a front side plan view of the second
example system of FIG. 6A with the bumper in the stowed
position.

[0032] FIG. 6C illustrates the view shown in FIG. 6B with
the bumper in the deployed position.

[0033] FIG. 7 is a block diagram illustrating the functional
relationship of possible components of a system for screen
protection. The system may be one or more of the example
systems of FIGS. 1A-6B.

DETAILED DESCRIPTION

[0034] The description that follows includes sample sys-
tems, methods, and computer program products that embody
various elements ofthe present disclosure. However, it should
be understood that the described disclosure may be practiced
in a variety of forms in addition to those described herein.
[0035] The present disclosure discloses systems, appara-
tuses and methods for screen protection. An electronic device
may include at least one screen (or cover glass). One or more
bumpers may be moveable between at least a stowed position
where the bumper is flush or below the screen and a deployed
position where at least a portion of the bumper projects above
the screen. One or more sensors (such as an accelerometer,
gyroscope, inertial sensor, motion sensor, camera, and/or
other sensor and/or a combination thereof) may detect when
the electronic device is subject to one or more drop events.
When a drop event is detected, the bumper may move to the
deployed position. In this way, the bumper may function as a
shock absorber and prevent the screen from contacting a
surface onto which the electronic device is dropped, protect-
ing the screen.

[0036] Invarious implementations, the bumper may be piv-
otably mounted to be moveable between the stowed and
deployed positions. In such implementations, the bumper
may be biased toward the stowed position, such as by one or
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more springs, and may be forced into the deployed position
by movement of one or more wedged.

[0037] Inone or more embodiments of such an implemen-
tation, the wedge may be a component in a push-push mecha-
nism driven by one or more actuators. The wedge may be
mounted on one or more cams that travel in one or more cam
paths when driven by the actuator (such as a linear motor, a
single direction linear motor, and so on).

[0038] When the wedge is in a stowed wedge position and
is pushed by the actuator, the cams may travel in the cam paths
such that the wedge moves past a deployed wedge position to
an over-travel wedge position and then back to the deployed
wedge position when no longer pushed by the actuator. As
part of such operation, the cams may travel from a stowed cam
path position to a first (or deploying) over-travel cam path
position and then to a deployed cam path position. When the
actuator again pushes the wedge, the cams may travel in the
cam paths such that the wedge moves back to the over-travel
wedge position and then back to the stowed wedge position
when no longer pushed by the actuator. As part of such opera-
tion, the cams may travel from a deployed cam path position
to a second (or stowing) over-travel cam path position and
then to a stowed cam path position.

[0039] Inoneormore other embodiments of such an imple-
mentation, the wedge may be a component in a magnet
assisted actuator mechanism. The wedge may be moveably
mounted (such as on one or more linear bearings on one or
more rails) such that the wedge may slide in at least two
directions when driven by an actuator (such as a linear motor).
[0040] When the wedge is in a stowed wedge position, the
actuator may push the wedge in a first direction to an inter-
mediate wedge position. From the intermediate wedge posi-
tion, one or more magnetic elements coupled to the wedge
may attract one or more other magnetic elements (such as
magnetic elements coupled to a housing of the electronic
device) to pull the wedge from the intermediate wedge posi-
tion to a deployed wedge position. From the deployed wedge
position, the actuator may push the wedge in a second direc-
tion, breaking the attraction of the magnetic elements and
moving the wedge through the intermediate wedge position
back to the stowed wedge position.

[0041] In other implementations, the bumper may be
formed of one or more piezoelectric materials. Such piezo-
electric materials may be operable to expand when voltage is
applied such that application of voltage moves the bumper
from the stowed position to the deployed position. Con-
versely, withdrawal of applied voltage may move the bumper
from the deployed position to the stowed position.

[0042] In some implementations, the bumper may be posi-
tioned at least partially around two or more sides of the
screen, such as around one or more corners of the screen. In
some cases, the bumper may surround the entire side perim-
eter of the screen.

[0043] In various implementations, the bumper, the sensor,
and/or one or more other components discussed above may be
incorporated into the electronic device. However, in other
implementations the bumper, the sensor, and/or one or more
other components discussed above may be incorporated into
acase, cover, or other element that is coupled to the electronic
device. In such implementations, the bumper may be deploy-
able to protect a screen of the electronic device when the case,
cover, or other element is coupled to the electronic device.
[0044] In some implementations, after the bumper moves
to the deployed position in response to the sensor detecting a
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drop event, the bumper may return to the stowed position. In
various cases, the bumper may return to the stowed position
when the sensor detects that the drop event is over, in response
to one or more user inputs, upon expiration of a timer after the
drop event is detected, when the sensor determines the elec-
tronic device is retrieved after the drop event, and/or at vari-
ous other times subsequent to a drop event.

[0045] FIG. 1A is an isometric view illustrating a first
example system 100 for screen protection. As illustrated, a
user 104 is holding an electronic device 101 above a surface
105. In this example, the surface is the ground. However, it is
understood that this is an example and the surface may be any
surface (such as a table top, counter, floor, and so on) onto
which the electronic device may experience a drop event. The
electronic device 101 may include one or more housings 107,
one or more screens 106, and one or more aperture 103¢-1035
through which one or more bumpers 102a may extend from a
stowed position (as shown in FIG. 1A) to a deployed position
(see FIG. 1B).

[0046] Though the electronic device 101 is illustrated as a
smart phone with a single screen 106, it is understood that this
is an example. In various implementations, the electronic
device may be any kind of electronic device (such as a smart
phone, cellular telephone, tablet computing device, digital
media player, mobile computing device, laptop computing
device, wearable device, and/or other such electronic device)
that includes one or more screens without departing from the
scope of the present disclosure. Further, though the screen is
illustrated as a touch screen/display, it is understood that this
is an example. In various implementations, the screen may be
any kind of screen (such as one or more displays, touch
screens, touch pads, and/or any other kind of screen device)
without departing from the scope of the present disclosure.
[0047] FIG. 1B illustrates the first example system 100 of
FIG. 1A after occurrence of a drop event. Such a drop event
may be detected by one or more sensors such as an acceler-
ometer, gyroscope, inertial sensor, motion sensor, camera,
and/or other sensor and/or a combination thereof. As illus-
trated, the user 104 may lose control of the electronic device
101, causing the electronic device to fall to the surface 105.
[0048] For example, the sensor(s) may include one or more
cameras that capture image data that is analyzed by a pro-
cessing unit (such as utilizing motion capture software) to
detect the occurrence of a drop event based on determined
proximity of the electronic device 101 to the surface 105
(such as increasing proximity compared to previously cap-
tured image data), velocity of the electronic device, altitude of
the electronic device, and so on. By way of another example,
the sensor(s) may include one or more accelerometers that
capture acceleration data that is analyzed by a processing unit
to detect the occurrence of a drop event based on determined
acceleration or velocity of the electronic device. By way of
still another example, the sensor(s) may include one or more
audio components that emit a chirp or ultrasonic pulse and
receive a reflection of such from the surface that is analyzed
by a processing unit to detect the occurrence of a drop event
based on determined height, speed, and so on of the electronic
device. By way of yet another example, the sensor(s) may
include one or more altitude sensors (such as a global posi-
tioning system sensor and/or other kind of sensor operable to
detect altitude) that detect altitude data that is analyzed by a
processing unit to detect the occurrence of a drop event based
on determined altitude, velocity, and so on of the electronic
device.
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[0049] Although FIG. 1B illustrates a drop event as a user
104 dropping the electronic device 101 onto the surface 105,
it is understood that this is an example. A drop event may be
any set or sets of circumstances that causes an electronic
device to contact a surface with force sufficient to potentially
damage the screen 106. For example, the user may throw the
electronic device at the surface, the electronic device may slip
from a different surface onto the surface, and so on. Illustra-
tion and description of a drop event as the dropping of the
electronic device onto the surface does not limit the scope of
the present disclosure.

[0050] One or more processing units may receive signals
from the sensor(s) that the processing unit interprets as sig-
naling the occurrence of a drop event. The processing unit
may then activate one or more motors, actuators, and/or other
mechanisms to move the bumpers 102¢-1026 from the
stowed position to the deployed position. In the stowed posi-
tion, the bumpers may contact the surface, thus preventing the
screen 106 and/or the electronic device 101 from contacting
the surface. The bumpers (which may be flexible) may there-
fore act as shock absorbers, absorbing the force of the elec-
tronic device 101 impacting the surface and protecting the
screen from potential damage.

[0051] In various implementations, one or more elements
may prevent the bumpers 102¢-1026 from returning to the
stowed position from the deployed position due to the appli-
cation of force. As such, the bumpers may not return to the
stowed position upon impact, enabling the screen 106 to
contact the surface despite the bumpers.

[0052] FIG. 2 is aflow chart illustrating an example method
200 for screen protection. This method may be performed by
one or more of the example systems of FIGS. 1A-7.

[0053] The flow begins at block 201 and proceeds to block
202 where an electronic device may operate. The flow then
proceeds to block 203 where one or more sensors (such as an
accelerometer, gyroscope, inertial sensor, motion sensor,
camera, and/or other sensor and/or a combination thereof)
may determine whether or not the electronic device is subject
to one or more drop events. If so, the flow proceeds to block
204. Otherwise, the flow returns to block 202 where the
electronic device continues to operate.

[0054] At block 204, after the sensor determines that the
electronic device is subject to a drop event, one or more
bumpers may move from a stowed to a deployed position. The
flow then proceeds to block 205.

[0055] At block 205, after the bumper moves from the
stowed to the deployed position, it may be determined
whether or not to move the bumper back from the deployed
position to the stowed position. In various cases, the bumper
may return to the stowed position when the sensor detects that
the drop event is over, in response to one or more user inputs,
upon expiration of a timer after the drop event is detected,
when the sensor determines the electronic device is retrieved
after the drop event, and/or at various other times subsequent
to a drop event. If so, the flow proceeds to block 206. Other-
wise, the flow returns to block 205 where it may be deter-
mined whether or not to move the bumper back from the
deployed position to the stowed position.

[0056] At block 206, after it is determined to move the
bumper back from the deployed position to the stowed posi-
tion, the bumper is returned to the stowed position. The flow
then returns to block 202 where the electronic device contin-
ues to operate.
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[0057] FIG.3A is anisometric view of a first example of an
electronic device 301 that may be used in the example system
100 of FIG. 1A. As illustrated, the electronic device 301
includes a housing 307, a screen 306, and bumpers 302a-3025
that are operable to at least partially extend through apertures
303a-3035. As illustrated, the bumpers 302a-3025 are in the
stowed position where they are flush (or below) the screen
306). FIG. 3B illustrates the view shown in FIG. 3A with the
bumpers 3024¢-3025 in the deployed position where the
bumpers 3024-3025 project above (or stand proud of) the
screen 306.

[0058] FIG. 4A illustrates a first embodiment of first
example electronic device 301 as shown in FIG. 3B with the
screen 106 and various internal elements removed for clarity
so that operation of the push-push mechanism (which may
include actuators 409a-4095, wedge 408a-408b, and cams
412a-412b that are pivotally 413a-4135 mounted to the
wedges 408a-4085 and couple to cam paths 414a-414b
shown in FIGS. 4B and 4F-41) can be better seen. The
bumpers 302a-3025 may be pivotably 411a-4115 mounted to
be moveable between the stowed and deployed positions. The
bumpers 302a-3025 may be biased toward the stowed posi-
tion, such as by the springs 410a-41054.

[0059] FIG.4B is atop plan view of the view shown in FIG.
4A with the bumpers 3024-3025, pivots 411a-411b, and
springs 410a-4105 removed for clarity so that operation of the
push-push mechanism can be better seen. As illustrated, the
cams 412a-4125 connect to cam paths 414a-4145. The actua-
tors 4094-4095 (which may be linear motors, single direction
linear motors, and so on) may be operable to push the wedges
408a-408b. The actuator 409a may be operable to push the
wedge 408q in a direction 415a and the actuator 4095 may be
operable to push the wedge 4085 in a direction 4154.

[0060] Although the actuators 409a-409b, cams 412a-
412b, and other mechanical elements are illustrated and
described as being oriented in particular directions and mov-
ing in particular ways, it is understood that this is an example.
In various implementations involving such actuators, cams,
and other mechanical elements, such may be oriented in
and/or move in different ways without departing from the
scope of the present disclosure.

[0061] FIG.4C s across sectional view of the first embodi-
ment of the example electronic device 301 of FIG. 4A taken
along the line 4C-4C of FIG. 3B while the wedge 4085 is in
the stowed wedge position. As illustrated, the wedge 4085
does not exert force on the bumper 3025 while in the stowed
wedge position. As such, the spring 4105 biases the bumper
3025 to the stowed position.

[0062] When the actuator 40956 pushes the wedge 4085 in
the direction 4155 while the wedge 4085 is in the stowed
position, the wedge 4085 may move to the over-travel wedge
position shown in FIG. 4D. As illustrated, such movement
may cause the wedge 4085 to force the bumper 3025 into the
deployed position, pivoting the bumper 3026 on the pivot
4115 and compressing the spring 4105. Subsequently, when
the actuator 4095 no longer pushes the wedge 4085, the
wedge may travel back to the deployed wedge position shown
in FIG. 4E. As shown, the wedge 4085 still forces the bumper
3025 into the deployed position while the wedge 4085 is in
the deployed position.

[0063] Similarly, when the actuator 4095 pushes the wedge
4085 in the direction 4155 while the wedge 4085 is in the
deployed position, the wedge 4085 may move to the over-
travel wedge position shown in FIG. 4D. Subsequently, when
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the actuator 4095 no longer pushes the wedge 4085, the
wedge may travel back to the stowed wedge position shown in
FIG. 4C.

[0064] FIG. 4F is a cross sectional view taken along the line
4F-4F of FIG. 4B illustrating the position of the cam 4124 in
the cam path 4145 in the stowed cam path position 450. When
the actuator 4095 pushes the wedge 4085 in the direction
41556 while the wedge 4085 is in the stowed position, the cam
4125 may move in the direction 460 to a first (or deploying)
over-travel cam path position 451, as shown in FIG. 4G.
Subsequently, when the actuator 4095 no longer pushes the
wedge 4085, the cam 4125 may move in the direction 461 to
a deployed cam path position 452, as shown in FIG. 4H.

[0065] While the cam 4125 is in the deployed cam path
position 452, the cam path 4145 may restrict movement of the
cam 412 back toward the deploying over-travel cam path
position 451. This may in turn restrict movement of the wedge
4085 back toward the stowed wedge position, which in turn
may restrict the bumper 3025 from moving back to the stowed
position. As such, the bumper 3025 may not return to the
stowed position upon impact and cause the screen 306 to
contact a surface despite the bumper 3025.

[0066] When the actuator 40956 pushes the wedge 4085 in
the direction 4155 while the wedge 4085 is in the deployed
position, the cam 4125 may move in the direction 462 to a
second (or stowing) over-travel cam path position 453, as
shown in FIG. 41. Subsequently, when the actuator 4095 no
longer pushes the wedge 4085, the cam 4125 may move in the
direction 463 to the stowed cam path position 450, as shown
in FIG. 4F.

[0067] FIG. 5A illustrates a second embodiment of first
example electronic device 301 as shown in FIG. 3B with the
screen and various internal elements removed for clarity so
that operation of the magnet assisted actuator mechanism
(which may include actuators 509a-5095, wedges 508a-
5085, rails 520a-5205 shown in FIGS. 5A and 5B, and mag-
netic elements 521a-b and 522a-b shown in FIG. 5B) can be
better seen.

[0068] FIG.5Bis atop plan view of the view shown in FIG.
5A with the bumpers, pivots, and springs removed for clarity
so that operation of the magnet assisted actuator mechanism
can be better seen. Contrasted with the push-push mechanism
of the first embodiment discussed above and illustrated in
FIGS. 4A-4], in this second embodiment the wedges 508a-
5085 may be moveably mounted (such as on one or more
linear bearings that are not shown) on one or more rails
520a-5206 such that the wedges 508a-5085 may slide in at
least two directions 515a and 5155 when driven by an actua-
tor 5094-5095 (which may be a linear motor).

[0069] As also illustrated, this second embodiment may
include multiple magnetic elements 521¢-5215 and 522a-
522b. As shown, the magnetic elements 521a¢-5215 are
coupled to the wedges 508a-5085 and the magnetic elements
522a-522b are coupled to the housing 307. However, it is
understood that this is an example and the magnetic elements
521a-521b and 5224-522b may be otherwise coupled without
departing from the scope of the present disclosure.

[0070] Although the actuators 509a-5095, 520a-5205, and
other mechanical elements are illustrated and described as
being oriented in particular directions and moving in particu-
lar ways, it is understood that this is an example. In various
implementations involving such actuators, rails, and other
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mechanical elements, such may be oriented in and/or move in
different ways without departing from the scope of the
present disclosure.

[0071] FIG. 5C is a cross sectional view of the second
embodiment of the example FIG. 5A taken along the line
4C-4C of FIG. 3B while the wedge 50854 is in a stowed wedge
position. When the wedge 5085 is in the stowed wedge posi-
tion, the actuator 5095 may push the wedge 5085 in a first
direction 5154 to the intermediate wedge position as shown in
FIG. 5D. From the intermediate wedge position, the magnetic
elements 5215 may attract the magnetic elements 5225 to pull
the wedge 5085 from the intermediate wedge position to a
deployed wedge position. FIG. 5E illustrates the wedge 5085
in the deployed wedge position. As illustrated, this movement
may cause the wedge 5085 to force the bumper 3025 into the
deployed position, pivoting the bumper 3026 on the pivot
51156 and compressing the spring 5105.

[0072] While the wedge 5085 is in the deployed wedge
position shown in FIG. 5E, the attraction between the mag-
netic elements 5215 and 5225 may restrict movement of the
wedge 5085 back toward the stowed wedge position, which in
turn may restrict the bumper 3026 from moving back to the
stowed position. As such, the bumper 3025 may not return to
the stowed position upon impact and cause the screen 306 to
contact a surface despite the bumper 3025.

[0073] When the wedge 5085 is in the deployed wedge
position shown in FIG. 5E, the actuator 5095 may push the
wedge 5085 in a second direction 5154. This movement may
break the attraction of the magnetic elements 5215 and 52256
and move the wedge 5084 through the intermediate wedge
position shown in FIG. 5D back to the stowed wedge position
shown in FIG. 5C.

[0074] FIG. 6A is an isometric view 600 illustrating a sec-
ond example of an electronic device 601 that may be used in
the example system of FIG. 1A. To contrast with the first
example electronic device 301 shown in FIG. 3A, the second
example electronic device 601 includes a bumper 602 that is
formed of one or more piezoelectric materials around a screen
606 and is operable to extend through an aperture 603 in the
electronic device 601.

[0075] The piezoelectric material may expand when volt-
age is applied. When voltage is not currently applied, the
bumper 602 may be in the stowed position, flush with and/or
positioned beneath the screen 606, as shown in FIG. 6B.
[0076] However, when voltage is applied to the piezoelec-
tric material, the piezoelectric material may expand, moving
the bumper 602 to the deployed position shown in FIG. 6C
where the bumper 602 projects above (or stands proud of) the
screen 606. Subsequently, when the current is no longer
applied, the piezoelectric material may retract, moving the
bumper 602 again to the stowed position shown in FIG. 6B.
[0077] FIG. 7 is a block diagram illustrating the functional
relationship of possible components of a system 700 for
screen protection. The system 700 may be one or more of the
example systems of FIGS. 1A-6B. Although particular com-
ponents are illustrated, it is understood that this is an example.
In various implementations, the electronic device 701 may
include one or more components not shown, omit one or more
components shown, and/or may include components config-
ured in a different functional relationship without departing
from the scope of the present disclosure.

[0078] Insome implementations, the electronic device 701
may include one or more processing units 702 and/or other
controllers, one or more non-transitory storage media 703
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(which may take the form of, but is not limited to, a magnetic
storage medium; optical storage medium; magneto-optical
storage medium; read only memory; random access memory;
erasable programmable memory; flash memory; and so on),
one or more user input/output components 705 (such as one or
more buttons, touch screens, keyboards, mice, virtual key-
boards, track pads, touch pads, displays, speakers, micro-
phones, and/or other such user input/output components), one
or more communication components 706 (such as one or
more WiFi antennas, Bluetooth antennas, Ethernet adapters,
near field communication antennas, and/or other such com-
munication components), one or more sensors 707 (such as
one or more accelerometers, gyroscopes, inertial sensors,
motion sensors, cameras, and/or other sensors operable to
detect when the electronic device 701 experiences a drop
event and/or a combination thereof) one or more screens 706,
one or more motors and/or other actuators 704 (which may be
anactuator 409a-4095 that moves a wedge 408a-4085 such as
in FIGS. 4A-41, an actuator 5094-5095 that moves a wedge
508a-508b such as in FIGS. 5A-5E, and/or a bumper 602
itself such as in FIGS. 6 A-6C), and so on.

[0079] In some implementations, the sensor 707 may
include a sensor controller 708. In various cases, the process-
ing unit and/or other controller 702 of the electronic device
701 may have a variety of operating states, such as a normal
operating state and a sleep state. One or more such states
(such as a sleep state) may be a reduced power and/or pow-
ered down state where the processing unit and/or other con-
troller 702 performs no and/or fewer operations. In such a
state, the processing unit and/or other controller 702 may not
be operable to instruct the sensor to monitor whether or not a
drop event is occurring. In order to perform such an action, the
processing unit and/or other controller 702 may need to shift
to the normal operating state. However, the sensor controller
708 may be operable to monitor for the occurrence of a drop
event while the processing unit and/or other controller 702 is
in such a reduced power state, powered down state, sleep
state, and/or other state. In this way, the sensor controller 708
may enable the sensor to detect the occurrence of a drop event
while other components of the electronic device 701 are not
powered or are powered at a reduced level. In some cases, the
sensor controller 708 may also shift between various powered
states, but may shift to a state where a drop event can be
detected by the sensor 707 more frequently than other com-
ponents of the electronic device 701 may be shifted to higher
powered and/or more active states.

[0080] As described above and illustrated in the accompa-
nying figures, the present disclosure discloses systems, appa-
ratuses and methods for screen protection. An electronic
device may include at least one screen. One or more bumpers
may be moveable between at least a stowed position where
the bumper is flush or below the screen and a deployed posi-
tion where at least a portion of the bumper projects above the
screen. One or more sensors (such as an accelerometer, gyro-
scope, inertial sensor, motion sensor, camera, and/or other
sensor and/or a combination thereof) may detect when the
electronic device is subject to one or more drop events. When
a drop event is detected, the bumper may move to the
deployed position. In this way, the bumper may function as a
shock absorber and prevent the screen from contacting a
surface onto which the electronic device is dropped, protect-
ing the screen.

[0081] In the present disclosure, the methods disclosed
may be implemented as sets of instructions or software read-
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able by a device. Further, it is understood that the specific
order or hierarchy of steps in the methods disclosed are
examples of sample approaches. In other embodiments, the
specific order or hierarchy of steps in the method can be
rearranged while remaining within the disclosed subject mat-
ter. The accompanying method claims present elements of the
various steps in a sample order, and are not necessarily meant
to be limited to the specific order or hierarchy presented.

[0082] The described disclosure may be provided as a com-
puter program product, or software, that may include a non-
transitory machine-readable medium having stored thereon
instructions, which may be used to program a computer sys-
tem (or other electronic devices) to perform a process accord-
ing to the present disclosure. A non-transitory machine-read-
able medium includes any mechanism for storing information
in a form (e.g., software, processing application) readable by
a machine (e.g., a computer). The non-transitory machine-
readable medium may take the form of, but is not limited to,
a magnetic storage medium (e.g., floppy diskette, video cas-
sette, and so on); optical storage medium (e.g., CD-ROM);
magneto-optical storage medium; read only memory (ROM);
random access memory (RAM); erasable programmable
memory (e.g., EPROM and EEPROM); flash memory; and so
on.

[0083] Itis believed that the present disclosure and many of
its attendant advantages will be understood by the foregoing
description, and it will be apparent that various changes may
be made in the form, construction and arrangement of the
components without departing from the disclosed subject
matter or without sacrificing all of its material advantages.
The form described is merely explanatory, and it is the inten-
tion of the following claims to encompass and include such
changes.

[0084] While the present disclosure has been described
with reference to various embodiments, it will be understood
that these embodiments are illustrative and that the scope of
the disclosure is not limited to them. Many variations, modi-
fications, additions, and improvements are possible. More
generally, embodiments in accordance with the present dis-
closure have been described in the context or particular
embodiments. Functionality may be separated or combined
in blocks differently in various embodiments of the disclosure
or described with different terminology. These and other
variations, modifications, additions, and improvements may
fall within the scope of the disclosure as defined in the claims
that follow.

We claim:
1. A system for screen protection, comprising:
an electronic device including at least one screen;

at least one bumper moveable between at least a stowed
position and a deployed position wherein at least a por-
tion of'the at least one bumper projects above the at least
one screen in the deployed position; and

at least one sensor that detects when electronic device is
subject to a drop event;

wherein the at least one bumper moves from the stowed
position to the deployed position when the at least one
sensor detects that the electronic device is subject to the
drop event.

2. The system of claim 1, wherein the at least one bumper

is positioned at least partially around at least two sides of the
at least one screen.
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3. The system of claim 1, wherein the at least one bumper
is pivotably moveable between the stowed position and the
deployed position.
4. The system of claim 3, wherein the at least one bumper
is spring biased toward the stowed position.
5. The system of claim 3, wherein the at least one bumper
is moveable between the stowed position and the deployed
position by at least one push-push mechanism driven by at
least one actuator.
6. The system of claim 5, wherein the at least one push-
push mechanism includes a wedge with at least one cam that
travels along at least one cam path when the wedge is pushed
by the at least one actuator.
7. The system of claim 5, wherein at least one of:
the at least one cam travels along the at least one cam path
from a stowed cam path position to a first over-travel
cam path position when the wedge is pushed by the at
least one actuator and then from the first over-travel cam
path position to a deployed cam path position when the
wedge is no longer pushed by the at least one actuator; or

the at least one cam travels along the at least one cam path
from the deployed cam path position to a second over-
travel cam path position when the wedge is pushed by
the at least one actuator and then from the second over-
travel cam path position to the stowed cam path position
when the wedge is no longer pushed by the at least one
actuator.

8. The system of claim 5, wherein the actuator is a linear
actuator.

9. The system of claim 3, wherein the at least one bumper
is moveable between the stowed position and the deployed
position by a wedge at least partially driven by at least one
actuator.

10. The system of claim 9, wherein the at least one actuator
drives the wedge from a stowed wedge position to an inter-
mediate wedge position.

11. The system of claim 10, wherein multiple magnetic
elements attract to pull the wedge from the intermediate
wedge position to a deployed wedge position.

12. The system of claim 10, wherein the at least one actua-
tor drives the wedge from the deployed wedge position to the
stowed wedge position.

13. The system of claim 12, wherein the at least one actua-
tor driving the wedge from the deployed wedge position to the
stowed wedge position breaks the attraction between the mul-
tiple magnetic elements.

14. The system of claim 1, wherein the at least one bumper
comprises piezoelectric material.

15. The system of claim 14, wherein the at least one bumper
moves from the stowed position to the deployed position
when voltage is applied to the piezoelectric material.

16. The system of claim 14, wherein the at least one bumper
moves from the deployed position to the stowed position
when the voltage is no longer applied to the piezoelectric
material.

17. The system of claim 1, wherein the at least one bumper
is incorporated into at least one case that couples to the
electronic device.

18. The system of claim 17, wherein the at least one sensor
is incorporated into the at least one case.

19. An electronic device, comprising:

at least one screen;

at least one bumper moveable between at least a stowed

position and a deployed position wherein at least a por-
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tion of'the at least one bumper projects above the at least
one screen in the deployed position; and

at least one sensor that detects when electronic device is
subject to a drop event;

wherein the at least one bumper moves from the stowed
position to the deployed position when the at least one
sensor detects that the electronic device is subject to the
drop event.

20. A method for screen protection, comprising:

detecting when an electronic device that includes at least
one screen is subject to a drop event utilizing at least one
sensor; and

moving at least one bumper from a stowed position to a
deployed position in response to detection of the at least
one drop event, the at least one bumper projects above
the at least one screen in the deployed position.

#* #* #* #* #*
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