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(57) ABSTRACT

A pair of eyeglasses that includes wireless communication
capabilities is disclosed. The eyeglasses are referred to
herein as “wireless eyeglasses.” The eyeglasses can also
include one or more operation indicators. The wireless
eyeglasses can allow a user to communicate with a com-
munication device in a wireless and hands-free manner. The
one or more operation indicators that can be provided with
the wireless eyeglasses can signal operational status of the
wireless communication circuitry.
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EYEGLASSES FOR WIRELESS
COMMUNICATIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority of: (i) U.S. Provi-
sional Patent Application No. 60/462,591, filed Apr. 15,
2003, and entitled “EYEGLASSES FOR WIRELESS
COMMUNICATION,” which is hereby incorporated herein
by reference; (ii) U.S. Provisional Patent Application No.
60/509,631, filed Oct. 9, 2003, and entitled “TETHERED
ELECTRICAL COMPONENTS FOR EYEGLASSES,”
which is hereby incorporated herein by reference; and (iii)
U.S. Provisional Patent Application No. 60/527,565, filed
Dec. 8, 2003, and entitled “ADAPTABLE COMMUNICA-
TION TECHNIQUES FOR ELECTRONIC DEVICES,”
which is hereby incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to eyeglasses and,
more particularly, to eyeglasses that include wireless com-
munications capabilities.

BACKGROUND OF THE INVENTION

[0003] Typically, to participate in wireless communica-
tions, a user holds a mobile phone (e.g., wireless or a cellular
phone) against his ear to hear an audio communication
received in a wireless manner. The user usually also speaks
towards a microphone embedded in the mobile phone to
participate in the audio communication, again in a wireless
manner. More recently, to facilitate hands-free operation of
mobile phones, head-sets have been produced and utilized.
Typically, a headset clips over or into an ear of the user to
provide a speaker and a microphone in proximity to the ear
and the mouth, respectively, of the user. Traditionally, the
head-set was connected to the mobile phone by a cord (i.c.,
wire). In recent times, head-sets have been developed to
operate in a wireless manner, without the need of a cord
connected to the mobile phone. For example, one popular
type of wireless head-set uses Bluetooth wireless transmis-
sions to communicate between the head-set and the corre-
sponding mobile phone.

[0004] Unfortunately, however, when the user desires to
wear cyeglasses, a head-set, whether wired or wireless,
might get in the way. For example, a user wearing eyeglasses
may have difficulty utilizing a head-set that fits over the ear.
Additionally, it can be cumbersome for the user to have both
eyeglasses over his ears and an earpiece inserted into at least
one car. One previously proposed solution mounts or
attaches a wireless head-set to the frame (e.g., arm) of the
eyeglasses. However, even such an approach can still be
cumbersome for users because various parts of the head-set
have to be attached onto the frame of the eyeglasses. Also,
this conventional approach is not considered to be aestheti-
cally pleasing or attractive.

[0005] Accordingly, there is a need for improved wireless
communication devices for users of eyeglasses.

SUMMARY OF THE INVENTION

[0006] The invention relates to eyeglasses that include
wireless communication capabilities. The eyeglasses
according to the invention are also referred to herein as
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“wireless eyeglasses.” The wireless eyeglasses can allow a
user to communicate with a communication device in a
wireless and hands-free manner. The wireless eyeglasses
may also include one or more operation indicators to signal
operational status of the wireless communication circuitry.

[0007] The invention can be implemented in numerous
ways, including a method, system, device, apparatus, and a
computer readable medium. Several embodiments of the
invention are discussed below.

[0008] Other aspects and advantages of the invention will
become apparent from the following detailed description
taken in conjunction with the accompanying drawings which
illustrate, by way of example, the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The invention will be readily understood by the
following detailed description in conjunction with the
accompanying drawings, wherein like reference numerals
designate like structural elements, and in which:

[0010] FIG. 1 is a perspective view of a pair of wireless
eyeglasses according to one embodiment of the invention.

[0011] FIGS. 2A and 2B are diagrams of an arm for
wireless eyeglasses according to one embodiment of the
invention.

[0012] FIG.3A illustrates an ear portion of an arm accord-
ing to one embodiment of the invention.

[0013] FIG. 3B is a diagram of an ear portion of an arm
according to another embodiment of the invention.

[0014] FIG. 4 is a flow diagram of call processing accord-
ing to one embodiment of the invention.

[0015] FIG. 5 is a flow diagram of wireless eyeglass
operational condition processing according to one embodi-
ment of the invention.

[0016] FIG. 6 is a flow diagram of wireless eyeglasses
sensor processing according to one embodiment of the
invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0017] The invention relates to eyeglasses that include
wireless communication capabilities. The eyeglasses
according to the invention are also referred to herein as
“wireless eyeglasses.” The wireless eyeglasses can allow a
user to communicate with a communication device in a
wireless and hands-free manner. The wireless eyeglasses
may also include one or more operation indicators to signal
operational status of the wireless communication circuitry.

[0018] Embodiments of different aspects of the invention
are discussed below with reference to FIGS. 1-6. However,
those skilled in the art will readily appreciate that the
detailed description given herein with respect to these fig-
ures is for explanatory purposes as the invention extends
beyond these limited embodiments.

[0019] FIG. 1 is a perspective view of a pair of wireless
eyeglasses 100 according to one embodiment of the inven-
tion. The wireless eyeglasses 100 include a frame 102. The
frame 102 includes a front face 103 and arms 104 and 106.
The arms 104 and 106 can be coupled to the front face 103
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in a fixed manner, or by way of hinges (not shown), which
allow the arms 104 and 106 to be folded, such as against the
front face 103. The frame 102 also includes lens holders 108
and 110 for holding lenses. The lenses within the lense
holders 108 and 110 can be no-power lenses, prescription
power lenses, driving lenses, reading lenses, tinted lenses, or
sunglass lenses. Alternatively, the lense holders 108 and 110
need not hold any lenses. The frame 102 further includes a
bridge 112 between the two lens holders 108 and 110. The
frame 102 can be made out of a variety of different materials,
such as plastic or metal.

[0020] Still further, the frame 102 can include a micro-
phone 114. In one embodiment, the frame further includes
one or more operation indicators 116 and 118. The micro-
phone 114 shown in FIG. 1 can be positioned in the vicinity
of the bridge 112 of the frame 102, or at other areas of the
frame 102 or the arms 104 and 106. For example, the
microphone could be embedded in one or both of the arms
104 and 106, the front face 103, or the bottom portion of the
lens holders 108 or 110. The operation indicators 116 and
118 can be provided on the front face 103 of the frame 102,
or at other areas of the frame 102.

[0021] Each operation indicator can be implemented in a
variety of different ways. For example, the operation indi-
cator can be a light source, such as a light emitting diode
(LED). There can be one LED coupling to one or more
optical fibers, with each optical fiber guiding the light from
the LED to different areas of the frame. The light source can
produce light of any color. The operation indicator could
also be provided by a small display, such as a liquid crystal
display (LCD). The small display can display text and/or
graphics.

[0022] The wireless eyeglasses 100 provide wireless com-
munication capability for its user. In this regard, at least one
of the arms 104 and 106 contains wireless communications
circuitry that enables the wireless eyeglasses 100 to com-
municate in a wireless manner to a base unit. The base unit
is, for example, a wireless communication device (e.g.,
mobile telephone), a portable computing device (e.g., Per-
sonal Digital Assistant (PDA), handheld computer or wear-
able computer), or an entertainment device (e.g., stereo
system, television, media player (portable or stationary)).

[0023] In order for the user to make use of the wireless
communication circuitry, the wireless eyeglasses 100 further
includes at least one speaker. The at least one speaker can be
provided in an over-the-ear portion 120 and 122 of one or
both of the arms 104 and 106.

[0024] In one embodiment, the operation indicators 116
and 118 provide an indication of the operational state or
condition of the wireless communication circuitry. For
example, the operation indicators 116 and 118 can indicate
whether or how the wireless communication circuitry is
operation, such as whether such is in use. Although FIG. 1
depicts the operation indicators 116 and 118, it should be
understood that, in general, the wireless eyeglasses 100 can
use zero, one or a plurality of operation indicators. Also, as
previously noted, the position or placement of the operation
indicators can vary with implementation.

[0025] Inone embodiment, at least the arms 104 and 106
of the frame can be non-translucent so that the wireless
communications circuitry within the arm(s) is not visible
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through the arm(s). In another embodiment, at least a portion
of the frame 102 is transparent (e.g., clear) so that circuitry,
operation indicators, or other components internal to the
frame 102 would be visible through at least the portion of the
frame 102.

[0026] FIGS. 2A and 2B are diagrams of an arm 200 for
wireless eyeglasses according to one embodiment of the
invention. The arm 200 illustrated in FIGS. 2A and 2B is,
for example, suitable for use as either or both of the arms
104 or 106 illustrated in FIG. 1. The arm 200 includes an
internal compartment that contains an integrated circuit (IC)
204, a battery 206 and a printed circuit board (PCB) 208.
The IC 204 is mounted on the PCB 208. The IC 204 and the
PCB 208 provide the wireless communication circuitry for
the wireless eyeglasses 100. The battery 206 provides a
power source for the wireless communication circuitry. The
wireless communication circuitry also normally makes use
of and couples to an antenna (not shown). The antenna can
be included within the arm 200, or other areas (e.g., front
face 103) within the wircless eyeglasses. Although it is
preferred that the antenna be provided internal to the frame
102, the antenna can also be provided external to (but
coupled to) the frame 102.

[0027] Inoneembodiment, the IC 204, the battery 206 and
the PCB 208 are all contained within the arm 200 such that
they are not visible from the outside of the arm 200.

[0028] The arm 200 has an end 210 that couples to the
front portion of the frame 102. An opposite end of the arm
200 includes an ear portion 212 (not shown) that fits over the
ear of the user. In one embodiment, the ear portion 212
includes one or more speakers. Although not shown in
FIGS. 2A and 2B, the wireless communication circuitry
also likely makes use of or includes wires to couple to the
one or more speakers, the one or more microphones, and one
or more antenna, all of which reside within or are coupled
to the wireless eyeglasses.

[0029] FIG. 3A illustrates an ear portion 300 of an arm
according to one embodiment of the invention. As an
example, the ear portion 300 is suitable for use as the ear
portion 212 of the arm 200 illustrated in FIGS. 2A and 2B.
The ear portion 300 includes at least one speaker 302
embedded within the ear portion 300. Depending on the
design, the one or more speakers 302 within the ear portion
300 may not be visible from the outside of the ear portion
300.

[0030] FIG. 3B is a diagram of an ear portion 320 of an
arm according to another embodiment of the invention. As
an example, the ear portion 300 is also suitable for use as the
ear portion 212 of the arm 200 illustrated in FIGS. 2A and
2B. The ear portion 320 includes a number of openings (or
slits) 322. The openings 322 provide a conduit for audio
signals produced by at least one speaker 324 that resides
within the ear portion 320. In FIG. 3B, the openings 322 are
normally visible to the user from the outside of the ear
portion 320. However, even the openings 322 of the ear
portion 320 could be made essentially non-visible from the
outside by placing a thin film over the openings 322. The
thin film would allow the audio signals to pass through the
thin film, but prevents the openings to be exposed. This
prevents dirt from being trapped in the openings, and may
also provide a more aesthetically pleasing appearance.

[0031] The speakers 302, 324 can be of a variety of
different types. One type of speaker that can be utilized is a
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piezoelectric speaker. Another type of speaker would be
positioned over the ear proximate to, but may or may not be
in contact with, the skull bones of the user. The audio sound
can then vibrate to the user’s inner ear via the skull bones—
such can be referred to as a bone-type speaker. One advan-
tage of such a speaker arrangement is reduced likelihood
that bystanders are able to hear the audio sounds produced
by the bone-type speaker. It should be noted that the skin
between the skull-bone and the speaker absorbs sound and
thus may not be suitable for high noise environments unless
the sound power output can be significant.

[0032] Hence, in one embodiment, the wireless commu-
nication circuitry, the battery, the antenna, and the speaker
can all be within or integral with the frame or arms of a pair
of eyeglasses. As a result, the style and design of the
eyeglasses can be progressive and stylish, yet the wireless
communication capability of the eyeglasses will not be
apparent.

[0033] The wireless eyeglasses are, in effect, eyeglasses
with wireless communication circuitry and a power source,
such as a battery. The wireless eyeglasses serve not only for
vision purposes, but in effect provide a headset operation,
thus allowing wireless communication to be performed by
the user in a hands-free manner.

[0034] The wireless communication circuitry and the
power source can be embedded internally into one or both of
the arms of the eyeglasses. In such a case, at least one of the
arms would have an opening such that the circuitry and
battery could be embedded internally to at least one arm. In
one embodiment, the arm is substantially tubular with a
hollow portion that allows for the placement of the wireless
communication circuitry and the power source internal to
the arm. The circuitry and the power source are then not
visually transparent from the outside. In another embodi-
ment, if the battery and circuitry are provided in one of the
arms, the other of the arms can include a compensation
weight to balance the weight of the other arm of the frame.
In another embodiment, the weight can be minimized or
eliminated if the weight of the battery and the circuitry are
substantially equally distributed to internal portions of both
of the arms.

[0035] The wireless eyeglasses can further include auto-
matic activation/deactivation of at least a portion of the
wireless communication circuitry. In one embodiment, acti-
vation/deactivation can be automatically controlled by a
sensor that determines whether the user is wearing the
eyeglasses. In another embodiment, activation/deactivation
can be based on whether an incoming call is present. For
example, on receiving an incoming call, the wireless eye-
glasses can automatically activate (or wake-up) to engage in
wireless communication. Activation/deactivation can also
be triggered by a button provided on the frame of the
wireless eyeglasses. The button can serve to accept or drop
a call. One advantage of providing automatic activation/
deactivation is that the wireless eyeglasses are able to be
power managed so that power consumption is reduced and
battery life is extended.

[0036] FIG. 4 is a flow diagram of call processing 400
according to one embodiment of the invention. The call
processing 400 is performed using wireless glasses, namely,
eyeglasses having wireless communication capabilities. For
example, the wireless eyeglasses can be the wireless eye-
glasses shown in FIG. 1.
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[0037] The call processing 400 begins with a decision 402
that determines whether a call is incoming. When the
decision 402 determines that a call is not incoming, then the
call processing 400 waits for such a call. Once the decision
402 determines that a call is incoming, the decision 404
determines whether wireless eyeglasses, namely, eyeglasses
having wireless communication capabilities, are present.
When the decision 404 determines that wireless eyeglasses
are not present, then the incoming call is processed 406
using conventional call handling. In this case, since wireless
eyeglasses are not present, a base unit proceeds to handle the
call in a conventional manner without the benefit of wireless
eyeglasses. In this embodiment, the base unit supports
two-way communication, such as an audio conversation
between two persons. For example, the base unit can be a
mobile telephone, a computer, a cordless phone, a speaker
phone, a voice-activated device, etc.

[0038] On the other hand, when the decision 404 deter-
mines that wireless eyeglasses are present, then the wireless
eyeglasses are activated 408. Here, the wireless communi-
cations capability of the eyeglasses is activated (e.g., pow-
ered-up, enabled, or woken-up). The user of the wireless
eyeglasses is then notified 410 of the incoming call. In one
embodiment, the notification to the user of the incoming call
can be achieved by an audio sound produced by the wireless
eyeglasses (via a speaker). Alternatively, the user of the
wireless eyeglasses could be notified by a vibration of the
wireless eyeglasses, or a visual (e.g., light) indication pro-
vided by the wireless eyeglasses. Alternatively, the base unit
could include a ringer that provides audio sound and/or or
vibration indication to signal an incoming call. Still another
alternative is that the wireless eyeglasses could provide a
tactile action to the user’s head so as to notify the user.

[0039] Next, a decision 412 determines whether the
incoming call has been answered. When the decision 412
determines that the incoming call has not been answered, the
base unit can activate 414 a voice message informing the
caller to leave a message or instructing the caller as to the
unavailability of the recipient.

[0040] On the other hand, when the decision 412 deter-
mines that the incoming call is to be answered, the call can
be answered 416 at the base unit. Then, a wireless link is
established 418 from the wireless eyeglasses to the base unit.
The wireless link is, for example, a radio communication
link such as utilized with Bluetooth or Wi-Fi networks.
Thereafter, communication information associated with the
call can be exchanged 420 over the wireless link. Here, the
base unit receives the incoming call, and communicates
wirelessly with the wireless eyeglasses such that communi-
cation information is provided to the user via the wireless
eyeglasses. The user of the wireless eyeglasses is accord-
ingly able to communicate with the caller by way of the
wireless eyeglasses and, thus, in a hands-free manner.

[0041] A decision 422 then determines whether the call is
over (completed). When the decision 422 determines that the
call is not over, the call processing 400 returns to repeat the
operation 420 and subsequent operations so that the call can
continue. On the other hand, when the decision 422 deter-
mines that the call is over, then the wireless eyeglasses are
deactivated 424, and the wireless link and the call are ended
426. The deactivation 424 of the wireless eyeglasses can
place the wireless eyeglasses in a reduced-power mode. For
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example, the deactivation 424 can power-down, disable, or
sleep the wireless communication capabilities (e.g., cir-
cuitry) of the wireless eyeglasses. Following the operation
426, as well as following the operations 406 and 414, the call
processing 400 for the particular call ends.

[0042] Although the unit utilized with the call processing
performs two-way communications, other embodiment of
the invention can utilize one-way communications (or at
least substantially one-way communications). For example,
a base unit might produce, receive or play audio content
such that the audio content is transmitted to the wireless
eyeglasses in a wireless manner. The wireless eyeglasses
then serve as a receiver for the audio content from the base
unit.

[0043] In general, the base unit can be a communication
device with which wireless eyeglasses can communicate.
The base unit outputs audio to the wireless eyeglasses in a
wireless manner.

[0044] In another embodiment, the base unit can also be
incorporated into the wireless eyeglasses. For example, the
wireless eyeglasses can internally enclose a mobile tele-
phone. Such wireless eyeglasses can then operate as a
mobile telephone, such as through use of voice-activated
commands.

[0045] FIG. 5 is a flow diagram of wireless eyeglass
operational condition processing 500 according to one
embodiment of the invention. The wireless eyeglass opera-
tional condition processing 500 is performed by wireless
eyeglasses that include wireless communication circuitry
and at least one operation indicator.

[0046] The wireless eyeglass operational condition pro-
cessing 500 initially determines 502 an operational condi-
tion of the wireless communication circuitry. The opera-
tional condition of the wireless communication circuitry
can, for example, indicate whether a call is incoming,
whether a call is ongoing, or whether the wireless commu-
nication circuitry is in use. Next, the operation indicator of
the eyeglasses is controlled 504 based on the operational
condition of the wireless communication circuitry. The at
least one operation indicator of the eyeglasses can be
positioned in a variety of different places of the eyeglasses.
In one embodiment, the operation indicator serves as an
indicator to others that the user of the wireless eyeglasses is
engaged in a call. In another embodiment, the indicator can
signal to the wearer of the wireless eyeglasses that a call is
incoming. Following the operation 504, the wireless eye-
glass operational condition processing 500 is complete and
ends.

[0047] FIG. 6 is a flow diagram of wireless eyeglasses
sensor processing 600 according to one embodiment of the
invention. The wireless eyeglasses sensor processing 600 is
performed by wireless eyeglasses that include wireless com-
munication circuitry and at least one sensor. Optionally, the
wireless eyeglasses further include at least one operation
indicator.

[0048] The wireless eyeglasses sensor processing 600
initially receives 602 sensor information from the sensor.
The sensor information is typically associated with the user
of the eyeglasses. There can be different types of sensors
incorporated or embedded into the wireless glasses. For
example, the sensor can be a temperature sensor configured
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to sense the temperature of the user. The sensor can be a
humidity sensor configured to sense how much the user has
been perspiring. The sensor can sense whether at least one
of the user’s eyes is open or not. The sensor can sense if the
user is crying. In a general sense, the sensor information can,
for example, pertain to physical and/or emotional conditions
of the user.

[0049] The operation indicator of the eyeglasses can then
be controlled 604 based on the sensor information. Follow-
ing the operation 604, the wireless eyeglass sensor process-
ing 600 is complete and ends.

[0050] The information provided by the operation indica-
tor of the eyeglasses can serve various other purposes. For
example, the indication can represent physical or emotional
status of the user of the wireless eyeglasses, and can provide
an indication of the health or mood of the user of the wireless
eyeglasses.

[0051] Although the at least one sensor for acquiring the
sensor information can be provided on or within the wireless
eyeglasses, it should be noted that the sensor could also be
remotely located from the wireless eyeglasses and commu-
nicated therewith in a wireless manner. Such wireless sen-
sors can increase the type of sensor information that can be
acquired and utilized by wireless eyeglasses.

[0052] In one embodiment, the sensor can be a position
sensor that provides position information. The position
sensor can, for example, be a GPS receiver that is able to
fully or partially determine position of the wireless eye-
glasses or its user. The position sensor can be integral with
the wireless communication circuitry and thus also provided
within the arm of the frame of the wireless eyeglasses.

[0053] In another embodiment, the wireless eyeglasses
can further include a memory module. The memory module
provides non-volatile data storage. For example, the
memory module can be a flash memory device. The memory
module can store the sensor information (even over an
extended period of time). Such memory module can be
remotely interrogated using the wireless communication
circuitry, or can be accessed through a connection with the
wireless eyeglasses.

[0054] Further, in an alternative embodiment, the output
of the operation indicator (e.g., used with the eyeglasses
sensor processing 600) can be audio that is output to the one
or more speakers of the wireless glasses. Such audio output
can signal the user using natural language, voice synthesis,
pre-recorded messages, etc.

[0055] Another feature of the wireless eyeglasses that may
be provided is one or more electrical connections on the
frame of the wireless eyeglasses so as to facilitate electrical
connection with a battery charger. For example, when the
power source for the wireless eyeglasses is a rechargeable
battery, the ability to charge the battery without removing
the battery from the frame (e.g., arm) of the wireless
eyeglasses is advantageous. Hence, in one embodiment, the
frame of the eyeglasses includes at least one connector or
conductive element (e.g., terminal, pin, pad, trace, etc.) so
that the electrical coupling between the rechargeable battery
and the charger can be achieved. In this regard, the electrical
connector or conductive element is provided on the frame of
the eyeglasses and electrically connected to the battery. The
placement of the electrical connector or conductive element
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on the frame serves to allow the wireless eyeglasses to be
simply placed within a charger and consequently have the
electrical connector or conductive element be in electrical
contact with a counterpart or corresponding electrical con-
nector or conductive element of the charger.

[0056] In one embodiment, the charger can be considered
a docking station, upon which the wireless eyeglasses are
docked so that the battery within the wireless eyeglasses is
able to be charged. Hence, the frame of the wireless eye-
glasses can likewise include an electrical connector or
conductive element that facilitates electrical connection to
the docking station when docked.

[0057] In one embodiment, the electrical connection(s)
can be used to allow information stored in the eyeglasses to
be accessed or queried by a device. For example, when the
eyeglasses include a memory module, the memory module
can by accessed to read data (e.g., status information) stored
therein.

[0058] Another feature of the eyeglasses that may be
provided is a clear frame. For example, at least a portion of
the frame of the eyeglasses can be clear (transparent). This
can provide not only a unique design appearance but can
also facilitate lighting of the frame. For example, operation
indicators that are light sources, can be completely internal
to the frame and produce light in complex shapes, patterns,
etc. through light pipes, fiber optics, LEDs, etc. Further, the
eyeglasses can have numerous light sources to display
patterns, and the patterns can coordinate or be synchronous
with audio sounds, etc.

[0059] The various embodiments, implementations and
features of the invention noted above can be combined in
various ways or used separately. Those skilled in the art will
understand from the description that the invention can be
equally applied to or used in other various different settings
with respect to various combinations, embodiments, imple-
mentations or features provided in the description herein.

[0060] The invention can be implemented in software,
hardware or a combination of hardware and software. A
number of embodiments of the invention can also be embod-
ied as computer readable code on a computer readable
medium. The computer readable medium is any data storage
device that can store data which can thereafter be read by a
computer system. Examples of the computer readable
medium include read-only memory, random-access
memory, CD-ROMs, magnetic tape, optical data storage
devices, and carrier waves. The computer readable medium
can also be distributed over network-coupled computer
systems so that the computer readable code is stored and
executed in a distributed fashion.

[0061] The advantages of the invention are numerous.
Different embodiments or implementations may yield dif-
ferent advantages. One advantage of the invention is that
eyeglasses can provide hands-free wireless communications
capability. Another advantage of the invention is that wire-
less communications capability can be provided integral to
eyeglasses. Still another advantage of the invention is that
the wireless communication capability can be provided for
eyeglasses without substantial interference to style or design
choices, and thus without being apparent that the eyeglasses
support wireless communications. Yet another advantage of
the invention is that one or more operation indicators can be

Jan. 5, 2006

provided on or within a frame of the eyeglasses for func-
tional reasons (e.g., to indicate operational condition of
communication circuitry or to indicate condition of user of
the eyeglasses), and/or for ornamental purposes also, such as
light patterns. Still yet another advantage of the invention is
that eyeglasses can also include one or more sensors, can
provide storage capabilities for sensor information.

[0062] Numerous specific details are set forth in order to
provide a thorough understanding of the present invention.
However, it will become obvious to those skilled in the art
that the invention may be practiced without these specific
details. The description and representation herein are the
common meanings used by those experienced or skilled in
the art to most effectively convey the substance of their work
to others skilled in the art. In other instances, well-known
methods, procedures, components, and circuitry have not
been described in detail to avoid unnecessarily obscuring
aspects of the present invention.

[0063] In the foregoing description, reference to “one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described in connection
with the embodiment can be included in at least one embodi-
ment of the invention. The appearances of the phrase “in one
embodiment” in various places in the specification are not
necessarily all referring to the same embodiment, nor are
separate or alternative embodiments mutually exclusive of
other embodiments. Further, the order of blocks in process
flowcharts or diagrams representing one or more embodi-
ments of the invention do not inherently indicate any par-
ticular order nor imply any limitations in the invention.

[0064] The many features and advantages of the present
invention are apparent from the written description and,
thus, it is intended by the appended claims to cover all such
features and advantages of the invention. Further, since
numerous modifications and changes will readily occur to
those skilled in the art, it is not desired to limit the invention
to the exact construction and operation as illustrated and
described. Hence, all suitable modifications and equivalents
may be resorted to as falling within the scope of the
invention.

1. A pair of eyeglasses, comprising:

a frame having a pair of arms and a pair of lense holders,
one or both of said arms having an internal area;

wireless communication circuitry provided within the
internal area of one or both of said arms;

at least one speaker coupled to said wireless communi-
cation circuitry, said speaker provided within the inter-
nal area of at least one of said two arms;

at least one microphone, wherein said at least one micro-
phone being at least substantially embedded in said
frame;

at least one battery for powering said wireless communi-
cation circuitry; and

a balancing weight provided internal to the internal area
of at least one of said arms.



US 2006/0003803 A1

wherein at least one of said arms is molded about at least
some of said wireless communication circuitry,

wherein said at least one battery is provided within the
internal area of at least one of said arms,

wherein said at least one battery is provided internal to a
first of said arms, and wherein said balancing weight is
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provided internal to a second of said arms so that the
two arms are of substantially the same weight,

wherein said at least one battery is rechargeable, and

wherein said at least one speaker is a piezoelectric
speaker.





