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PORTABLE COMMUNICATION DEVICE
WITH EXTENDABLE VISUAL DISPLAY

FIELD OF THE INVENTION

The invention relates in general to portable communication
devices and more specifically to a portable communication
device with an extendable visual display.

BACKGROUND OF THE INVENTION

Many portable communication devices such as cellular
telephones and wireless personal digital assistants (PDAs)
include visual displays for presenting information to the user.
Many conventional devices include a liquid crystal display
(LCD) that is attached to a main device housing or to a hinged
cover (flip display). Typically the visual displays are imple-
mented using large color displays in order to facilitate user
tasks such as web browsing, viewing contact, file, and song
lists, and playing games. Conventional devices, however, are
limited in that the visual display must be exposed to perform
tasks that do not require the large color display. As a result, the
form factor of the conventional devices is larger than neces-
sary during these tasks. For example, where the display is
implemented as part of the rotating flip, the flip must be
opened to answer an incoming call even when the user does
not require the display. In devices where the display is
attached to the main housing, the device has a form factor that
must provide adequate area for the display, the keypad, and
other user interface devices. In addition to the larger than
necessary form factor, conventional devices unnecessarily
consume power since current is supplied to the large color
display when such a display is not needed.

Accordingly, there is a need for a portable communication
device with an extendable visual display.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a portable communication
device in accordance with the exemplary embodiment of the
invention with the visual display in the non-extended posi-
tion.

FIG. 2 is a block diagram of the portable communication
device in accordance with the exemplary embodiment of the
invention with the visual display in the extended position.

FIG. 3 is a block diagram of a perspective view of the
portable communication device in accordance with the exem-
plary embodiment of the invention with the visual display in
the non-extended position.

FIG. 4 is a block diagram of a perspective view of the
portable communication device in accordance with the exem-
plary embodiment of the invention with the visual display in
the extended position.

FIG. 5 is a block diagram of a side view of the portable
communication device in accordance with the exemplary
embodiment when the visual display is retracted.

FIG. 6 is a block diagram of a side view of the portable
communication device in accordance with the exemplary
embodiment when the visual display is extended.

FIG. 7 is a block diagram of a perspective view of an
exemplary portable communication device where a second-
ary display is attached to the visual display.

FIG. 8 is a block diagram of a sectional side view of the
portable communication device in accordance with a second
exemplary embodiment of the invention where the extension
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mechanism includes a compression spring in a retracted posi-
tion and the device circuitry is housed within the display
housing.

FIG. 9 is a block diagram of a sectional side view of the
portable communication device in accordance with a second
exemplary embodiment of the invention where the extension
mechanism includes a compression spring in an extended
position and the device circuitry is housed within the display
housing.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Inaccordance with an exemplary embodiment of the inven-
tion, a retractable visual display is movable along a longitu-
dinal axis of the visual display from a retracted position
within the device housing of the portable communication
device to an extended position where at least a portion of the
visual display is exposed outside of the device housing in the
extended position. The visual display is inactive when
retracted and power is supplied to the visual display only in
the extended position although the communication functions
are active when the visual display is retracted within the
device housing. In the exemplary embodiment, a secondary
display presents limited information when the visual display
is retracted.

FIG. 1 and FIG. 2 are block diagrams of front views of a
retractable visual display 102 within a device housing 104 in
accordance with the exemplary embodiment of the invention.
The blocks in FIG. 1 and FIG. 2 generally represent exem-
plary relative configurations of the retractable visual display
102 in a retracted position and extended position, respec-
tively, and do not necessarily represent relative sizes or posi-
tions of the components illustrated. In the exemplary embodi-
ments, the visual display 102 is implemented as part of a
portable communication device such as, for example, a cel-
Iular telephone or wireless PDA. The device housing 104 in
the exemplary embodiment, therefore, is the device housing
104 of the portable communication device. The visual display
102 is movable along a longitudinal axis 106 relative to the
mobile communication device housing 104 and can be
retracted or extended relative to the device housing 104. At
least a portion 202 of the visual display is exposed outside of
the device housing 104 when the visual display 102 is in the
extended position. In the exemplary embodiment, a viewable
screen 116 of the visual display 102 is entirely exposed out-
side of the device housing 104 when the visual display 102 in
the extended position and completely enclosed within the
device housing 104 in the retracted position.

As discussed in further detail below with reference to the
exemplary extension mechanism, a user extends the visual
display 102 by activating a release mechanism that allows a
spring to slideably move the visual display relative to the
device housing 104 along the longitudinal axis 106. The user
retracts the visual display 102 by pushing the visual display
back into the device housing 104 to compress the spring until
the release mechanism secures the visual display 102 in the
retracted position. As discussed below, other release and
extension mechanisms can be used. In some situations, for
example, where a spring is not used, the user extends and
retracts the extendable visual display 102 by grasping and
moving the visual display 102 relative to the device housing
104. The visual display 102 slideably moves along an attach-
ment mechanism that provides sufficient friction to maintain
the visual display 102 in a relative position to the device
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housing 104. Locking mechanisms may be used to secure the
visual display 102 in the retracted position and/or extended
position.

A connection interface 114 connects device circuitry 108
to the visual display 102. The connection interface 114 pro-
vides an electrical connection between the display 102 and
the device circuitry 108 at least when the visual display 102 is
in an extended position. Power is supplied to the visual dis-
play 102 at least when the visual display 102 is extended. In
the exemplary embodiment, the connection interface 114
includes a flex circuit cable configured to convey electrical
control signals and power to the visual display 102. Although
a continuous connection is maintained between the device
circuitry 108 and the visual display 102 in the exemplary
embodiment, the visual display 102 is only active in the
extended position. Accordingly, control signals and power are
only provided to the visual display 102 in the extended posi-
tion in the exemplary embodiment. In some circumstances,
the connection interface 114 is only connected to the device
circuitry 108 in the extended position. For example, connec-
tions between the visual display 102 and the device circuitry
108 can be formed through a series of electrical contacts on
the visual display 102 that contact electrical contacts on the
device housing 104 when the visual display 102 is in the
extended position. Although any of numerous L.CDs, thin-
film transistor (TFT) LCDs or other devices may be used, the
visual display 102 is a TFT in the exemplary embodiment.

In the exemplary embodiment, the device housing 104
includes a secondary display 110 that presents information to
the user when the visual display 102 is retracted. The second-
ary display 110 is smaller and consumes less power than the
visual display 102. Examples of suitable devices for use as the
secondary display 110 include Gray scale and color super-
twist nematic (CSTN) displays. Information that is presented
through the secondary display 110 is limited to single color
graphics, symbols, and alphanumeric characters in the exem-
plary embodiment. Accordingly, a relatively low power, low
cost device may be used as the secondary display 110.
Examples of information that can be presented through the
secondary display 110 include caller identification (ID) tele-
phone numbers, names, signal power, voice mail alerts, mes-
sage alerts, incoming call alerts, date, time, call duration,
battery status, and call status. In the exemplary embodiment,
the portable communication device performs a variety of
functions when the visual display 102 is retracted to allow the
user to use the device without extending the visual display
102. For example, the user may answer or place a call without
extending the visual display 102. Further, the user may
browse contact lists and access menu items such as ringers
and music without the use of the visual display 102. Accord-
ingly, the smaller form factor may be maintained while the
user engages in activities that do not require the visual display
102. Power consumption is minimized and battery life is
extended. As discussed below with reference to FIG. 7, the
secondary display 110 may be implemented as part of the
visual display 102 in some circumstances. Although the sec-
ondary display 110 is not active when the visual display 102
is extended in the exemplary embodiment, the secondary
display 110 may be implemented to present some information
when the visual 102 display is extended.

FIG. 3 and FIG. 4 are block diagram illustrations of per-
spective views of the portable communication device 300 in
accordance with the exemplary embodiment of the invention.
The blocks in FIG. 3 and FIG. 4 generally represent exem-
plary relative configurations of the retractable visual display
102 in a retracted position and extended position, respec-
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tively, and do not necessarily represent relative sizes or posi-
tions of the components illustrated.

The visual display 102 extends through an opening 302
within the device housing 104 allowing the visual display 102
to move in an area between a front control face 304 and aback
306. In the exemplary embodiment, the opening 302 is posi-
tioned on a top of the visual display 102. When the visual
display 102 is extended, the screen 116 is exposed on the
outside of the device housing 104 and positioned to face the
same direction as the front control face 304. The front control
face 304 includes a user interface that allows the user to enter
information. In the exemplary embodiment, the front control
face 304 includes a key pad 308 and a plurality of navigation
controls 310 including a joystick. Any combination of but-
tons, joysticks, keys and/or controllers may be used to form
the user interface.

The exemplary portable device 300 includes a release
mechanism 312 that is configured to release the visual display
102 from the retracted position when activated. As described
below in further detail, a compression spring is at least par-
tially compressed when the visual display 102 is retracted.
The compression spring applies a force to the visual display
102 in the direction that the visual display 102 is extended. A
latch (not shown) secures the visual display 102 in the
retracted position. When the release mechanism 312, is acti-
vated the latch releases the visual display 102 allowing it to
move along the longitudinal axis 106 to the extended position.

FIG. 5 and FIG. 6 are block diagram illustrations of sec-
tional side views of the portable communication device 300 in
accordance with the exemplary embodiment of the invention
where the extension mechanism includes a compression
spring 502. The blocks in FIG. 5 and FIG. 6 generally repre-
sent exemplary relative configurations of the portable com-
munication device 300 with a retractable visual display 102 in
a retracted position and extended position, respectively, and
do not necessarily represent relative sizes or positions of the
components illustrated.

The compression spring 502 is connected to the device
housing 104 or a secure member that is connected to the
device housing 104. When the visual display 102 is retracted,
the compression spring 502 is at least partially compressed
and exerts a force in the direction that the visual display 102
moves relative to the device housing 104 when it is extended.
A latch (not shown) or other securing apparatus keeps the
visual display 102 from moving until the release mechanism
312 is activated. In the exemplary embodiment, latch releases
the visual display 102 when the release mechanism is
depressed by the user. The compression spring 502 moves the
visual display 102 along the longitudinal axis 106 through the
opening 302 to extend the visual display 102 to the extended
position. In the exemplary embodiment, the opening 302,
device housing 104, and visual display 102 are configured to
form a snug fit between the visual display 102 and the device
housing 104 in the extend position to minimize lateral move-
ment of the visual display 102 relative to the device housing
104. The compression spring 502 is at least partially extended
when the visual display 102 is in the extended position. The
visual display 102 is retracted by moving the visual display
102 back into the device housing 104 and compressing the
compression spring 502 until the latch secures the visual
display 102 in the retracted position.

The connection interface 114 in the exemplary embodi-
ment is a section of flex circuit cable 504 that includes at least
conductors for supplying power and control signals to the
visual display 102. In some circumstances other conductors
may provide other control or power related signals. For
example, one or more conductors may provide ground to the
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visual display 102. The flex circuit cable 504 has a length and
configuration that allows the visual display 102 to move
freely from the retracted position to the extended position.

The visual display 102, secondary display 110, connec-
tions interface 114, extension mechanism 502, and release
mechanism 312 may be implemented in different ways with-
out departing from the scope of the invention. Further, the
various components of the portable communication device
300 may be arranged in any of numerous configurations. For
example, the secondary display 110 may be omitted in some
circumstances or secured in any of several positions on the
device housing 104. FIG. 7 is a block diagram of a perspective
view of an exemplary portable communication device 700
where the secondary display 110 is connected to the visual
Where the connection interface 114 includes a flex circuit
cable display 102. In addition to the signals provided to the
visual display 102, the connection interface 114 provides
control signals to the secondary display 110 in this arrange-
ment. 504, additional conductors may be required for the
secondary display 110. In some circumstances, a connection
interface 114 that establishes a connection only with the
visual display 102 in extended position and only with the
secondary display 110 in the retracted position may be used.
Other extension mechanisms include a corkscrews or
threaded members configured to extend the visual display
102 when the threaded member is rotated. A bottom portion
of'the device housing 104 may be configured to rotate relative
to the main device housing 104. The threaded member
includes threads that engage complementary gear or thread
mounted to the display 102 where the pitch of the threads
requires a low number of rotations for the display to be fully
extended. An example of a suitable configuration includes a
thread pitch or gear ratio that results in a extending the visual
display 102 from the retracted position to the extended posi-
tion with a half rotation of the bottom portion of the device
housing 104.

FIG. 8 and FIG. 9 are block diagram illustrations of sec-
tional side views of a portable communication device 800 in
accordance with a second exemplary embodiment of the
invention where the extension mechanism includes a com-
pression spring 502 and the device circuitry 108 is housed
within a display housing 802. The blocks in FIG. 8 and FIG.
9 generally represent exemplary relative configurations of the
portable communication device 800 with a retractable visual
display 102 in a retracted position and extended position,
respectively, and do not necessarily represent relative sizes or
positions of the components illustrated.

In the second exemplary embodiment, the visual display
102 and the device circuitry 108 are housed within a display
housing 802 that extends relative to the device housing 104
and retracts within the device housing 104. The display hous-
ing 802 extends along the longitudinal axis 106 between the
front control face 304 and the back 306. A front face interface
804 connects the device circuitry 108 to the keys and other
user input devices of the front control face 304. The front face
interface 804 is configured to maintain an electrical connec-
tion between the device circuitry 108 and the front control
face 304 at least when the display housing 802 is extended
and when the display housing 802 is retracted within the
device housing 104. An example of a suitable control face
interface 804 is a section of flex circuit cable.

The compression spring 502 is connected to the device
housing 104 or a secure member that is connected to the
device housing 104. When the display housing 802 is
retracted, the compression spring 502 is at least partially
compressed and exerts a force in the direction that the display
housing 802 and visual display 102 move relative to the
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device housing 104 when extended. A latch (not shown) or
other securing apparatus keeps the display housing 802 from
moving until the release mechanism 312 is activated. In the
exemplary embodiment, a latch releases the display housing
802 when the release mechanism 312 is depressed by the user.
The compression spring 502 moves the display housing 802,
device circuitry 108, and visual display 102 along the longi-
tudinal axis 106 through the opening 302 to extend the display
housing 802 to the extended position. In the exemplary
embodiment, the opening 302, device housing 104, and dis-
play housing 802 are configured to form a snug fit between the
display housing 802 and the device housing 104 in the extend
position to minimize lateral movement of the display housing
802 relative to the device housing 104. The compression
spring 502 is at least partially extended when the display
housing 802 is in the extended position. The display housing
802 and visual display 102 are retracted by moving the dis-
play housing 802 back into the device housing 104 and com-
pressing the compression spring 502 until the latch secures
the display housing 802 in the retracted position.

Since the visual display 102 does not move relative to the
device circuitry 108 in the second exemplary embodiment,
any of numerous connection interfaces may be used without
consideration of varying distances between the visual display
102 and the device circuitry 108. The connection interface
114 in the second exemplary embodiment is a section of flex
circuit cable 504 that includes at least conductors for supply-
ing power and control signals to the visual display 102. In
some circumstances other conductors may provide other con-
trol or power related signals. For example, one or more con-
ductors may provide ground to the visual display 102.

The front face interface 804 in the second exemplary
embodiment is a section of flex circuit cable that includes at
least conductors for supplying power and control signals to
the keypad 308, navigation controls 310, and other compo-
nents of the front control face 304. In some circumstances
other conductors may provide other control or power related
signals. For example, one or more conductors may provide
power to backlighting components, LEDs, or lights. The front
face interface 804 has a length and configuration that allows
the display housing 802 and device circuitry 108 to move
freely from the retracted position to the extended position. In
the second exemplary embodiment, the secondary display
110 is also housed within the display housing 802.

Therefore, the portable communication devices 300, 700 in
accordance with the exemplary embodiments of the invention
includes a visual display 102 that moves along the longitudi-
nal axis 106 from a retracted position within the device hous-
ing 104 to an extended position outside of the device housing
104 to expose the viewing screen 116 of the visual display
102. When retracted, the visual display 102 is enclosed within
the device housing 104 behind the front control face 304 of
the portable communication device 300, 700. The user acti-
vates the release mechanism 312 or extension mechanism or
otherwise causes the visual display 102 to move to the
extended position when the relatively large visual display 102
is needed. Otherwise, the user uses the portable communica-
tion device 300, 700 while the visual display 102 is retracted.
Accordingly, power consumption and device size are reduced
during operations where a large color display is not needed.
The secondary display 110 provides limited information to
allow some visual information to be conveyed to the user
without engaging the visual display 102.

Clearly, other embodiments and modifications of this
invention will occur readily to those of ordinary skill in the art
in view of these teachings. The above description is illustra-
tive and not restrictive. This invention is to be limited only by
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the following claims, which include all such embodiments
and modifications when viewed in conjunction with the above
specification and accompanying drawings. The scope of the
invention should, therefore, be determined not with reference
to the above description, but instead should be determined
with reference to the appended claims along with their full
scope of equivalents.

What is claimed is:

1. A portable communication device comprising:

a device housing; and

an extendable visual display moveable relative to the

device housing along a longitudinal axis of the visual
display between a retracted position where the display is
enclosed by the device housing and an extended position
where the visual display is at least partially exposed
outside the device housing.

2. A portable communication device in accordance with
claim 1, wherein the visual display is in an off state when in
the retracted position.

3. A portable communication device in accordance with
claim 2, wherein the visual display is connected to a power
supply only in the extended position.

4. A portable communication device in accordance with
claim 1, the device housing comprising a front control face
opposite a back, wherein the visual display is moveable along
the longitudinal axis within an area between the front control
face and the back.

5. A portable communication device in accordance with
claim 4, wherein the front control face comprises a keypad.

6. A portable communication device in accordance with
claim 1, further comprising an extension mechanism config-
ured to extend the visual display from the retracted position to
the extended position.

7. A portable communication device in accordance with
claim 6, the extension mechanism comprising a compression
spring configured to expand from at least a partially com-
pressed state to at least a partially expanded state to move the
visual display from the retracted position to the extended
position.

8. A portable communication device in accordance with
claim 7, the extension mechanism comprising a release
mechanism configured to release the compression spring
from the at least partially compressed state when activated.

9. A portable communication device in accordance with
claim 1, further comprising device circuitry within the device
housing connected to the visual display.

10. A portable communication device in accordance with
claim 9, further comprising a connection interface providing
an electrical connection between the device circuitry and the
visual display.

11. A portable communication device in accordance with
claim 10, wherein the connection interface comprises a plu-
rality of display contacts that form electrical connections
between the visual display and device contacts connected to
the device circuitry when the visual display is in the extended
position.

12. A portable communication device in accordance with
claim 1, further comprising a secondary display configured to
present information at least when the visual display is
retracted.
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13. A portable communication device in accordance with
claim 12, wherein the secondary display is mounted to the
visual display.

14. A portable communication device in accordance with
claim 1, further comprising:

a display housing, the visual display within the display

housing; and

device circuitry within the display housing connected to
the visual display.

15. A portable communication device in accordance with

claim 14, further comprising:

a front control face connected to the device housing; and

a front face interface configured to maintain an electrical
connection between the device circuitry and the front
control face at least when the display housing is
extended and when the display housing is retracted
within the device housing.

16. A portable communication device comprising:

a device housing having a front control face and a back;

an extendable visual display moveable relative to the
device housing, between the front control face and the
back, along a longitudinal axis of the visual display
between a retracted position where the display is
enclosed by the device housing and an extended position
where the visual display is at least partially exposed
outside the device housing; and

a secondary display configured to present information at
least when the visual display is retracted.

17. A portable communication device in accordance with
claim 16, further comprising an extension mechanism con-
figured to extend the visual display from the retracted position
to the extended position.

18. A portable communication device in accordance with
claim 17, the extension mechanism comprising a compres-
sion spring configured to expand from at least a partially
compressed state to at least a partially expanded state to move
the visual display from the retracted position to the extended
position.

19. A portable communication device comprising:

a device housing comprising a front control face and a

back;

an extendable visual display moveable relative to the
device housing, between the front control face and the
back, along a longitudinal axis of the visual display
between a retracted position where the display is
enclosed by the device housing and an extended position
where the visual display is at least partially exposed
outside the device housing;

device circuitry within the device housing;

a connection interface configured to provide an electrical
connection between the device circuitry and the visual
display at least when visual display is extended; and

an extension mechanism configured to move the visual
display from the retracted position to the extended posi-
tion when a release mechanism is activated.

20. A portable communication device in accordance with

claim 19, wherein the visual display is in an off state when in
the retracted position.
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