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THREE PART FOLDABLE HOUSING SUPPORTING MULTIPLE USE
POSITIONS IN AN ELECTRONIC DEVICE

FIELD OF THE APPLICATION
The present disclosure relates generally to a housing for an electronic device,
and more particularly, to a housing having at least three parts which are movably
coupled together to enable the selective positioning of the parts, relative to one

another, between multiple different types of use positions.

BACKGROUND

Electronic devices, such as smartphones, are increasingly supporting use
cases, where for certain functionality, it is desirable for the device to be able to
support a larger display size. For example, larger display sizes can be desirable for
viewing visual content as part of a media player or a browser, as well as for
supporting the visual presentation of information as part of an application or program
that is being executed by the device. However, such a trend needs to be balanced with
a general desire for the overall size of the device to stay the same and even decrease
in one or both of dimension and weight.

In an attempt to support larger display sizes without increasing the overall size
of the device, device manufacturers have increasingly dedicated a larger percentage of
the exterior surface to a display, where the display in many instances has grown in
one or more dimensions to a size that dominates a particular surface, such as the front
surface of the device. In at least some of these instances, the display has been allowed
to extend into areas that had previously been used to support user inputs, such as areas
of the surface that have previously supported a keypad, such as a numeric keypad.

In order to accommodate such an encroachment, at least some displays have
evolved to support touch sensitivity including the ability to detect and decipher a
user's input through an ability to detect a user interaction with different particular
portions of the display, which in some instances can correspond with a visual
representation of one or more objects, such as keys arranged to form a virtual keypad,

whereby the location of the detected user interaction relative to the display can be
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used to distinguish between a desired interaction with different ones of the multiple
keys.

Even more recently, device manufacturers have experimented with flexible
displays, that might allow a display to extend across multiple housing parts and/or
surfaces of the device including, for example, housing parts that can be selectively
folded to support multiple use configurations including different respective sets of
device dimensions to accommodate convenient user handling for each of multiple
different sets of circumstances associated with the multiple use configurations. For
example, when viewing visual content as part of a media player or browser, it may be
convenient to have the device unfolded on a table, a desk, or the user's lap, to allow a
larger size surface across which the display extends and with which visual content can
be conveyed, as well as a larger surface through which the user might interact using
an associated touch sensitivity. In other instances, it may be more convenient for the
device including portions of the display to be folded to better support the device being
sized so as to be held within the hand of the user, such as when the device is being
held proximate the user's face to support voice communications. When folded, the
device may also be more conveniently sized for storage, such as placement within
one's pocket or purse.

While some more recently developed displays can allow for some degree of
bending and folding, folds with a tighter radius of curvature in these displays can
sometimes still be a challenge. The present inventors have recognized, that the tighter
radius of curvature may be avoided by placing the display across the outside surface
of the corresponding folding housing elements. However on the outside surface, the
display may be more exposed to potentially damage-inflicting outside influences. The
inventors have further recognized, that a third housing part, which is movable with
respect to the other housing parts in at least some use configurations, can serve as at
least a partial cover for the display placed on the outside surface of the other housing
parts, thereby reducing the potential for harmful exposure. Furthermore, the third
housing part can be used to support some use configurations, as well as to receive the

placement of further device elements including some electronic components.
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SUMMARY

The present application provides an electronic device having at least a three
part housing foldable between multiple use positions. The three part housing includes
a first housing part, a second housing part, and a third housing part, where each of the
three housing parts has a front facing, a back facing, and two spaced apart sides
respectively coupled between the front facing and back facing at opposite edges of the
front and back facings. The second housing part is respectively movably coupled to a
side of each the first housing part and the third housing part at a different one of the
two spaced apart sides of the second housing part. The electronic device further
includes a flexible display which extends along at least portions of the first housing
part and the second housing part, and across the movably coupled sides, at which the
first housing part is coupled to the second housing part. The third housing part is
adapted to be moved relative to the second housing part to selectively cover at least a
portion of the flexible display.

In at least one embodiment, the third housing part includes a hook proximate
the side which is spaced apart from the side of the third housing part which is
movably coupled to the second housing part. In at least some of these instances, the
hook is adapted to engage the side of the first housing part which is spaced apart from
the side of the first housing part which is movably coupled to the second housing part.
In at least some of the same and other instances, the hook is adapted to engage at least
one of the other two housing parts proximate the sides of the first and second housing
parts that are movably coupled together.

In at least a further embodiment, the first housing part is adapted to fold open
relative to the second housing part via the movable coupling therebetween, where at
least the first housing part is positioned relative to the second housing part in a side by
side arrangement, and where the front or back facing of the first housing part does not
overlap the front or back facing of the second housing part.

In at least a still further embodiment, the third housing part includes electrical

elements which support the operation of the electronic device.
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These and other features, and advantages of the present disclosure are evident
from the following description of one or more preferred embodiments, with reference

to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of an exemplary electronic device, in a fully folded
configuration;

FIG. 2 is a back view of an exemplary electronic device, in a fully folded
configuration;

FIG. 3 is a bottom edge view of an exemplary electronic device, in a fully
folded configuration;

FIG. 4 is an isometric view of an exemplary electronic device, in a tented
configuration;

FIG. 5 is a bottom edge view of an exemplary electronic device, in a tented
configuration;

FIG. 6 is an isometric view of an exemplary electronic device, in a tablet
configuration;

FIG. 7 is a front view of an exemplary electronic device, in a tablet
configuration;

FIG. 8 is a bottom view of an exemplary electronic device, in a tablet
configuration;

FIG. 9 is a perspective view of an exemplary electronic device, in a fully
unfolded configuration; and

FIG. 10 is a partial perspective view showing the decoupling of two of the

housing parts.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

While the present invention is susceptible of embodiment in various forms,
there is shown in the drawings and will hereinafter be described presently preferred

embodiments with the understanding that the present disclosure is to be considered an
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exemplification and is not intended to limit the invention to the specific embodiments
illustrated. One skilled in the art will hopefully appreciate that the elements in the
drawings are illustrated for simplicity and clarity and have not necessarily been drawn
to scale. For example, the dimensions of some of the elements in the drawings may
be exaggerated relative to other elements with the intent to help improve
understanding of the aspects of the embodiments being illustrated and described.

FIG. 1 illustrates a front view of an exemplary electronic device 100, in a fully
folded configuration. In the illustrated embodiment, the electronic device includes a
three part housing which are movably coupled together, where in FIG. 1 only the
middle housing part 102 can be seen. The housing parts coupled to each of the left
and right sides of the middle housing part 102 are folded underneath the middle
housing part 102, where in the illustrated embodiment the housing part to the left is
folded first, so as to be immediately adjacent to the middle housing part 102, which is
shown. The right side housing part is then folded underneath both the middle housing
part and the left housing part.

The middle housing part 102 of the electronic device 100 includes a display
104, which extends across multiple housings. In the illustrated embodiment, the
display 104 extends across both the middle housing part 102 and the left side housing
part, where to the extent that the left side housing part is folded under the middle
housing part 102, the portion of the display that is associated with the left side
housing part is similarly folded under the middle housing part 102. In the illustrated
embodiment, the left side housing part is coupled to the middle housing part via a
hinge 106, which includes multiple linkages 108 that can move relative to one another
in order to support the left side housing part being able to move relative to the middle
housing part 104.

In the illustrated embodiment, the display 104 covers a large portion of the
front facing. In at least some instances, the display can incorporate a touch sensitive
matrix, that facilitates detection of one or more user inputs relative to at least some
portions of the display, including interaction with visual elements being presented to
the user via the display 104. In some instances, the visual element could be an object

with which the user can interact. In other instances, the visual element can form part
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of a visual representation of a keyboard including one or more virtual keys and/or one
or more buttons with which the user can interact and/or select for actuation. In
addition to one or more virtual user actuatable buttons or keys, the device 100 can
include one or more physical user actuatable buttons, however in the particular
embodiment illustrated, none are specifically shown.

The middle housing part 102 additionally includes a speaker port 110 and a
microphone port 112, which are typically respectively associated with a speaker and a
microphone, in support of voice communications, as well as the receipt and playback
of audio signals within the vicinity of the device 100. Generally, the speaker 106 is
located toward the top of the device, which corresponds to an orientation consistent
with the respective portion of the device facing in an upward direction during usage in
support of a voice communication. In such an instance, the speaker 106 might be
intended to align with the ear of the user, and the microphone 108 might be intended
to align with the mouth of the user. The middle housing part 102 still further includes
a forward camera 114 for capturing and/or recording images.

In the fully folded configuration, the device is suitably shaped for being used
as a voice communication device, such as a cellular radio frequency telephone. The
configuration is further suitable for being used for functions where the device is held
in the user's hand, as well as for being stored, such as in a pocket or a purse. While in
the illustrated embodiment, the type of electronic device being shown is a radio
frequency cellular telephone, which incorporates an image capture capability, such as
a camera function, other types of electronic devices are also relevant to the present
application. Furthermore, while the use configuration shown in FIG. 1 is conducive
to hand-held operation, other use configuration make the device suitable for functions
that extend beyond hand-held types of operation.

In other words, the present application is generally applicable to electronic
devices beyond the type being specifically shown. A couple of additional examples
of suitable electronic devices that may additionally be relevant to the present
application can include a tablet, a gaming device, a personal digital assistant, a
dedicated camera, as well as any other form of electronic device including those that

one might at least sometimes carry around on one's person.
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FIG. 2 illustrates a back view 200 of the exemplary electronic device 100, in a
fully folded configuration. While in a folded configuration, the back view of the
exemplary electronic device 100 principally includes the right side housing part 216.
In at least some instances, the right side housing part 216 serves as a cover, which at
least in part can help serve to protect the portion of the display 104 that is included
and folded under as part of the left side housing part. It is further possible that the
right side housing part 216 if sized appropriately could further extend to cover all or
portions of the middle housing part 102, as well as corresponding portions of the
display 104 that are included as part of the middle housing part 102. However, in the
illustrated embodiment, the right side housing part in the fully folded configuration
stops short of covering the middle housing part. In at least some instances, the right
side housing part 216 can include a window 218 in the cover, which can allow one or
more portions of the display to be visible through the right side housing part. In at
least some instances, the window will include at least a portion of the right side
housing part being formed from a transparent material through which light can pass,
but which may still offer some degree of enhanced protection.

The right side housing part 216 further includes an opening 220 or a further
transparent window, which coincides with the portion of the right side housing part
216 that overlaps the optics of a rear facing camera that could be included as part of
the left side housing part. It is further envisioned that the right side housing part 216
will support the placement and positioning of electronic components, which can
electrically communicate with and/or receive power from elements positioned or
placed in the other parts of the housing. In such an instance it is possible that a rear
facing camera could be included as part of the right side housing part 216, as opposed
to the left side housing part, which may preclude the need for the opening 220 or a
further window. In the illustrated embodiment, the right side housing part 216
additionally includes a coil 222, which can be used to support wireless charging
and/or near field communications. Other candidates for electrical components that
could be incorporated as part of the right side housing part 216 include one or more

antennas, batteries, keyboards, solar panels, lighting elements, sensors and speakers.
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In at least some embodiments, the right side housing part 216 includes a hook
224 along the edge opposite the side of the right side housing part that attaches to the
middle housing part 102. In the illustrated embodiment, the hook 224 wraps at least
partially around the hinge 106 that couples the middle housing part 102 to the left side
housing part. In some instances, the hook 224 can be part of a latch that includes a
clasp that may help to better affix the hook 224 to one of the middle or left side
housing part.

It is further possible the latch could include embodiments that do not include a
hook 224. In at least some instances, the latch will be mechanical in nature and
involve a physical interaction with a corresponding physical feature of a surface of
one of the other housing parts. It is further possible that one or more magnets could
be integrated as part of the latch, as well as the respective housing parts, to hold in
place the disparate elements, such as the edge of the right side housing part 216 to a
desired position along the surface of either the left side or middle housing part 102,
where the right side housing part 216 can selectively correspondingly cover all or
parts of the other housing parts, as well as respective portions of the display 104. In
some instance, the use of magnets may allow the right side housing part 216 to better
conform to the shape of the other housing parts.

FIG. 3 illustrates a bottom edge view 300 of the exemplary electronic device
100, in a fully folded configuration. From this perspective, one can more clearly see
how the various housing parts nest, in a fully folded position including the middle
housing part 102, the left side housing part 326 and the right side housing part 216.
While one side edge of the right housing part 216 includes a hook 224, the other side
edge of the right housing part 216 is coupled to the middle housing part 102 by a
relatively flexible portion 328 that is more readily adapted for wrapping around the
end of the left side housing part 326.

FIGS. 4 and 5 illustrate the exemplary electronic device 100, in a tented
configuration. FIG. 4 illustrates an isometric view 400 of the exemplary electronic
device 100, in a tented configuration, and FIG. 5 illustrates a bottom edge view 500 of
the exemplary electronic device 100, in a tented configuration. In the tented

configuration, the housing parts have been partially unfolded, so that the end of the
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left side housing part 326 that is not coupled to the middle housing part 102 is
received by the hook 224 of the right side housing part 216. In this use configuration,
different portions of the display 104 are visible across both sides of the electronic
device 100, which includes the left side housing part 326 and the middle housing part
102. The right side housing part 216 is facing downward, where, when the right side
housing part 216 includes a wireless charging coil 222, the wireless charging coil 222
is better enabled to interact with a surface that has wireless charging capabilities. In
such a use configuration, the device 100 could readily support a clock type function,
which could also serve to produce an alarm.

FIGS. 6, 7 and 8 illustrate the exemplary electronic device 100, in a tablet
configuration. More specifically, FIG. 6 illustrates an isometric view 600 of the
exemplary electronic device 100, in a tablet configuration, FIG. 7 illustrates a front
view 700 of the exemplary electronic device 100, in a tablet configuration, and FIG. 8
illustrates a bottom view 800 of the exemplary electronic device 100, in a tablet
configuration. In the tablet configuration, the left side housing part 326 is unfolded
relative to the middle housing part 102, while the right side housing part 216 is folded
relative to the middle housing part 102. By unfolding the left side housing part 326
relative to the middle housing part 102, the display 104 which extends across both
housing parts 326 and 102 is unfolded to its full size. The enlarged screen size of the
display 104 can make it easier to view visual content in connection with a media
player or a browser, as well as visual content associated with the execution of an
application and/or program on the device 100.

In the tablet configuration, the exemplary electronic device 100 is sized to be
received in one's lap, or on a surface like a table or a desktop. The larger screen can
also make it easier to input information into the device 100 through a touch sensitive
input capability, which might be supported by the display 104. Furthermore, when in
a tablet configuration with the middle housing part 102 and the left side housing part
326 unfolded, the cameras associated with each of the middle housing part 102 and
the left side housing part 326 could be used together to support the capture of a stereo
image, which could be intended to give a 3-dimensional visual impression, when

subsequently viewed.
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FIG. 9 illustrates a perspective view 900 of the exemplary electronic device
100, in a fully unfolded configuration. In the fully unfolded configuration, instead of
being folded behind the middle housing part 102, the right side housing part 216
extends away from the middle housing part 102 in a direction that is opposite to the
left side housing part 326. Such an arrangement, places the hook 224 of the right side
housing part 216 at one end of the device. The hook 224 can then be used to hang the
device 100 from a vertical surface or a surface having a vertical component, such as a
wall, where the wall has structure upon which the hook 224 can be attached or hung.
The hook 224 could also be used to hang the device 100 from a branch or a bar, or
even a rope or wire that is strung horizontally between two points.

FIG. 10 illustrates a partial perspective view 1000 showing the decoupling of
two of the housing parts. For example, in at least some instances it may be possible to
decouple the right side housing part 216 from the middle housing part 102. Where it
is desirable to share electronic signals between segments across the coupling, in
addition to a mechanical coupling, there can be provisions for an electronic coupling.

In the illustrated embodiment, the coupling supports a pair of electrical
connections 1030. In at least some instances, the coupling may be akin to a flex
circuit type connection, where the coupled end of the right side housing part 216
might benefit from an increased degree of flexibility. In instances, where it might be
possible to decouple the right side housing portion 216 from the middle housing
portion 102, the right side housing portion could include a solar panel and an auxiliary
battery, so that the detached right side housing portion can be hung in a sunny spot
and the auxiliary battery could be charged, while the rest of the device including the
left side housing portion 326 and the middle housing portion 102 was being used by
the user. Alternatively, instead of a solar panel, the right side housing portion could
include a wireless charging coil, which would allow the detached portion to be
charged via a charging surface, while the user continued to make use of the rest of the
device without regard to the location of the charging surface.

While the preferred embodiments have been illustrated and described, it is to
be understood that the invention is not so limited. Numerous modifications, changes,

variations, substitutions and equivalents will occur to those skilled in the art without
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departing from the spirit and scope of the present invention as defined by the

appended claims.
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