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EYEGLASSES WITH HEARING ENHANCED
AND OTHER AUDIO SIGNAL-GENERATING CAPABILITIES

CROSS-REFERENCE TO RELATED APPLICATIONS

The application claims priority to: (i) U.S. Provisional Patent Application No.
60/509,631, filed October 9, 2003, and entitled “TETHERED ELECTRICAL
COMPONENTS FOR EYEGLASSES,” which is hereby incorporated herein by
reference; (ii) U.S. Provisional Patent Application No. 60/527,565, filed December 8,
2003, and entitled “ADAPTABLE COMMUNICATION TECHNIQUES FOR
ELECTRONIC DEVICES,” which is hereby incorporated herein by reference; (iii) U.S.
Provisional Patent Application No. 60/562,798, filed April 15, 2004, entitled
“EYEWEAR WITH ULTRAVIOLET DETECTION SYSTEM,” and which is hereby
incorporated herein by reference; (iv) U.S. Provisional Patent Application No.
60/583,169, filed June 26, 2004, entitled “ELECTRICAL COMPONENTS FOR USE
WITH EYEWEAR, AND METHODS THEREFOR,” and which is hereby incorporated
herein by reference; (v) U.S. Provisional Patent Application No. 60/592,045, filed July
28, 2004, entitled “EYEGLASSES WITH A CLOCK OR OTHER ELECTRICAL
COMPONENT,” and which is hereby incorporated herein by reference; and (vi) U.S.
Provisional Patent Application No. 60/605,191, filed August 28, 2004, entitled
“ELECTRICAL COMPONENTS FOR USE WITH EYEWEAR, AND METHODS
THEREFOR,” and which is hereby incorporated herein by reference.

In addition, this application is related to: (i) U.S. Patent Application 10/822,218,
filed April 12, 2004, and entitled “EYEGLASSES FOR WIRELESS
COMMUNICATIONS,” which is hereby incorporated herein by reference; (ii) U.S.
Provisional Patent Application No. 60/462,591, filed April 15, 2003, and entitled
“EYEGLASSES FOR WIRELESS COMMUNICATION,” which is hereby incorporated
herein by reference; and (iii) U.S. Provisional Patent Application No.

(Att.Dkt.No.: IPVP002P), filed October 12, 2004, and entitled “TETHERED
ELECTRICAL COMPONENTS FOR EYEGLASSES,” which is hereby incorporated

herein by reference.

Provisional Patent Application -1- . IPVCPO001P5

Apple Inc. EX1012 Page 3



SUMMARY OF THE INVENTION

The present invention provides different embodiments of glasses that can be
applied to multiple functions. With a user wearing such a pair of glasses, it would be
more difficult for a third party to know the specific function or reason the user is wearing
the glasses for. Regarding the locations of the electrical components for the multiple
functions, different embodiments range from all of the components in the glasses to the
glasses primarily functioning as a headset.

In one embodiment, the present invention pertains to a pair of glasses with
hearing enhancement and other signal generating capabilities. Most people today do not
desire to wear hearing aids or hearing enhancement devices. One major reason could be
that they do not want to be perceived as being old. In this embodiment, a pair of glasses,
with speakers, has hearing enhancement capabilities. With the speakers in the glasses,
the speakers can be positioned in close proximity to the ears of the users. In addition to
having hearing enhancement capabilities, the glasses also include at least one electrical
component to generate other audio signals. For example, the glasses can play music.
Such a hearing-enhanced device can remove the associated stigma of conventional
hearing aids. A third party may not be able to tell whether the user is wearing the glasses
to hear music or whether the user is wearing the glasses to have his hearing enhanced.

In one embodiment, the glasses include at least one speaker and typically two.
Each speaker is in one of the temples of the glasses, closer to the corresponding hinge of
that temple than the other end (the free end) of the temple. There is also a tube extending
from the speaker to guide sound generated by the speaker to the corresponding ear of the
user. The tube can be rotated, such as from behind the temple to being downward at an
angle towards the ear of the user. The two speakers can also be electrically connected by
a conductor, with the conductor linking the speakers through the lens holders of the
glasses. The glasses include a microphone, which can be located close to one of the
hinges of the glasses. In another embodiment, there can be two microphones. The one or
more microphones can be directional for receiving signals in specific directions.

In another embodiment, to reduce the weight of the glasses and to enhance the

ease of aesthetic design of the glasses, some of the hearing enhanced electronics are not
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in the glasses. Instead they are in a portable device carried by the user. The portable
device is electronically coupled to the glasses wirelessly or through a wired connection.

In the wireless embodiment, the glasses also include a wireless transceiver. In
this embodiment, the microphone does not have to be at the glasses. The microphone can
also be wirelessly coupled to the glasses and/or the portable device.

In the wired embodiment, the glasses also include a connector for at least one
wire to be connected to the glasses. The connector can be at the free end of one of the
temples of the glasses, or the connector can be at another location at the glasses.
Different types of standard or non-standard connectors can be used.

In the wired embodiment, the microphone also does not have to be at the glasses.
The microphone can be mounted on the wire that connects the glasses to the portable
device.

The glasses can have a number of hearing enhancing capabilities. In one
embodiment, the hearing enhancement is for those with mild or medium hearing loss. In
another embodiment, the hearing enhancement is for those with severe hearing loss.

One hearing enhancement functionality is frequency-dependent amplification.
For example, higher frequencies are amplified more than lower frequencies; certain
frequency bands are not amplified; or the frequencies to be amplified are tailored to the
user.

To tailor the amplification to a user, hearing enhancement capabilities can be
calibrated against the user. The calibration can be done by the user or by a third party.
The calibration can be performed through a website, which guides the user through the
process. The calibrated frequency hearing profile of the user can be stored. Such
calibration can be performed periodically, such as once a year.

The glasses may also include at least one electrical component for power
management. Hearing enhancement does not have to be fully functional at all times. In
one embodiment, the hearing enhancement function is on demand. The enhancement can
go into a sleep mode when there is no aﬁdio fluctuation beyond a certain threshold in the
ambient environment. The amplification can also depend on the ambient noise level.

In other embodiments, the glasses can also have at least one electrical component

to generate other audio signals. These other audio signals do not originate from signals
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captured by the microphone(s) in the glasses. These signals can originate from relatively
private sources or public sources.

In one example of signals originating from private sources, the glasses include the
electrical components to operate as a phone. The glasses can pick up signals from a
caller, and the speaker(s) in the glasses re-generate the audio signals of the caller. Again
some of the electrical components of the phone can be in a portable device wired or
wirelessly coupled to the glasses. There can be an indicator indicating an incoming call.
The indicator could be a signal light.

Regarding processing an incoming call, in one embodiment, if the user wants to
pick up the incoming call, the hearing enhancement mode is deactivated. In another
embodiment, one or more functionalities of the hearing enhancement mode operate on
the incoming call. There can also be noise cancellation functionalities, such as through
two directional microphones, one pointing at the user’s mouth, and the other pointing
away.

In another example of signals originating from private sources, the glasses include
the electrical components to operate as a player. Again some of the electrical
components of the player can be in a portable device wired or wirelessly coupled to the
glasses. The player can be a MP3 or other multimedia asset player. The player can be a
radio. The radio can be personalized to the user, for example, by being aware of the
songs the user prefers. In one embodiment, when the user starts the player, the hearing
enhancement mode is deactivated. In another embodiment, different capabilities of the
hearing enhancement mode operate on the signals from the player.

In yet another embodiment, the other audio signals are from public' sources. For
example, the glasses can be coupled to a conference microphone or a theater speaker
wirelessly, and thus-be capable of capturing and enhancing the signals from those
sources. Again, the coupling can be through a portable device wired or wirelessly
coupled to the glasses.

There can be one or more control knobs or switches at the glasses or at a portable
device coupled to the glasses. Different types of switches are applicable for different

applications.
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Regarding power sources for the electrical components in the glasses, in one
embodiment, the power sources, such as batteries, are in the glasses. In another
embodiment, the power sources are located outside the glasses, but connected to the
glasses through an adapter. In yet another embodiment, the power sources are in a
portable device electrically connected to the glasses, and the power sources can be
rechargeable.

A number of embodiments have been described with glasses having hearing
enhanced and/or other audio signal generation capabilities. In one embodiment, the
glasses function as a headset and are adaptable for different applications, such as hearing
enhancement, communication (e.g. phone operation) and listening to audio signals (e.g.
MP3 operation). When a person is using the headset, a third party again may not be able
to tell whether the person is having his hearing enhanced, or listening to other audio
signals generated.

Additional benefits of having glasses as headsets are that eyeglasses frames tend
to be very compact and lightweight and thus have little space for electrical components.
With at least a portion of the electrical components for a system, such as a hearing
enhancement system, outside the glasses, additional weights required for the system on
the glasses are reduced. Further, eyeglass frames are often fashionable items whose
designs are important. By reducing the amount of electrical components, and in turn,
space required in the glasses, design tradeoffs required due to having electrical
components in the eyeglass frames are reduced.

In a first example of glasses functioning as a headset, the glasses can include a
connector and two speakers, one at each temple, both speakers electrically connected
through the glasses. The connector can be located at the free end of one of the temples.
The connector can be used to receive stereo signals, such as from an MP3 player. Based
on a headset-to-phone cord, the speakers in the headset can also be used to receive a
phone call.

In a second example of the glasses functioning as a headset, the glasses can ‘
include two connectors. Each connector can be at one of the temple tips of the glasses,
and each connector can be connected to the speaker at that temple. To send audio signals

to the speakers, the two connectors can be tethered and connected together through a
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connector external to the glasses. The external connector can then operate as the
connector in the first example. Regarding other embodiments, the speakers can be in the
temples, such as closer to their corresponding lens holders than the free end of the
temples. In another example, the speakers can be in the region of the temple tips. The
speakers can be embedded in the glasses or can be external to the glasses on stubs or
extensions. For speakers that are embedded in the glasses, each speaker can have a tube
extending towards an ear to guide audio signals. At the end of each tube, there can be an
ear bud for inserting into the ear. The tubes can be permanently attached to the glasses,
or each can be attachable to the glasses. The tubes or the stubs can also be retractable
and extendable, and the position of the tubes or the stubs can be adjustable.

Other aspects and advantages of the present invention will become apparent from
the following detailed description, which, when taken in conjunction with the accompanying

drawings, illustrates by way of example the principles of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows one embodiment of the invention with a pair of glasses having

speakers.

FIG. 2 shows a tube extending from a speaker at a temple of the glasses to guide
sound to one of the ears of the user according to one embodiment of the invention.

FIG. 3 shows a retractable tube extending from a speaker at one of the temples of
the glasses according to one embodiment of the invention.

FIG. 4 shows a funnel at the output of a speaker in the glasses according to one
embodiment of the invention.

FIGs. 5A-5B show an embodiment of the invention with a wire connecting
speakers in the glasses.

FIG. 6 shows one embodiment of the invention with a pair of glasses having
speakers that are wirelessly coupled to a portable device.

FIGS. 7A-7B show different embodiments of the present invention illustrating
some of the electrical components for wireless connections to a pair of glasses.

FIG. 8 shows a male stereo connector at the end of a temple according to one
embodiment of the invention.

FIG. 9 illustrates a connector applicable to clamp onto a temple of a pair of
glasses according to an embodiment of the invention.

FIG. 10 shows one embodiment of the invention with a pair of glasses having a
microphone coupled to the wire connected to a portable device.

FIG. 11 shows different embodiments regarding frequency-dependent
amplification of the present invention.

FIG. 12 shows a number of embodiments regarding hearing calibration of the
present invention.

FIG. 13 shows a number of embodiments regarding power management of the

present invention.
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FIG. 14 shows different embodiments of sources of other audio signals generated
by the glasses according to the present invention.

FIG. 15 is a flow diagram of call processing according to one embodiment of the
invention.

FIG. 16 shows some of the electrical components for an MP3 player according to
an embodiment of the invention.

FIG. 17 shows one embodiment of the invention that has a card with electrical
components coupled to a pair of glasses through a connector at a temple of the glasses.

FIG. 18 shows a process for a personalized radio according to one embodiment of
the present invention.

FIG. 19 shows a number of attributes of control knobs according to different
embodiments of the present invention.

FIGs. 20A-20C illustrate different embodiments of power sources for a pair of
glasses according to the invention.

FIGs. 21A-21B show different embodiments of headset-to-phone cords according
to the present invention.

FIG. 22 shows an embodiment of the invention of a cord with a switch for both a
cell phone and a player.

FIG. 23 shows one embodiment of a mono-plugs-to-stereo-plug adapter cord
according to the invention.

FIG. 24 shows an embodiment of the invention with a speaker at a temple tip with
an extension for attachment to a tube.

FIG. 25 shows an embodiment of the invention with the temples not extending
behind the ears.

FIG. 26 shows an embodiment of the invention with a pair of eyeglasses
functioning as a headset that has a camera, a microphone and a speaker.

Same numerals in Figures 1-26 are assigned to similar elements in all the figures.
Embodiments of the invention are discussed below with reference to Figures 1-26.
However, those skilled in the art will readily appreciate that the detailed description given
herein with respect to these figures is for explanatory purposes as the invention extends

beyond these limited embodiments.
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DETAILED DESCRIPTION OF THE INVENTION

The present invention provides different embodiments of glasses that can be
applied to multiple functions. With a user wearing such a pair of glasses, it would be
more difficult for a third party to know the specific function or reason the user is wearing
the glasses for. Regarding the locations of the electrical components for the multiple
functions, different embodiments range from all of the components in the glasses to the
glasses primarily functioning as a headset.

FIG. 1 shows one embodiment of the invention with a pair of glasses 100 having
speakers. The glasses 100 include a first lens holder 102 and a second lens holder 104.
Both lens holders are for receiving lenses. The first lens holder 102 has a first side and a
second side. The second lens holder 104 also has a first side and a second side. The pair
of glasses has a bridge element 106. The bridge element 106 is coupled to the first side
of the first lens holder 102 and the second side of the second lens holder 104. In one
embodiment, the lens holders and the bridge element are not separate pieces, but are an
integral piece.

The pair of glasses 100 also includes a first temple 108 and a second temple 110.
The first temple 108 is pivotally secured to the second side of the first lens holder 102
through a joint. And, the second temple 110 is pivotaliy secured to the first side of the
second lens holder 104 through another joint.

In a number of embodiments, the glasses include one or more electrical
components partially or fully embedded in the glasses. An electrical component can be a
resistor, capacitor, inductor, transistor or other electrical part, other than just a conductor
or a wire allowing current to flow between or among electrical components. An
electrical component can also be more complicated such as an electrical circuit or an
integrated circuit.

FIG. 1 shows one embodiment of the glasses 100 with electrical components that
include two speakers, each at least partially embedded in the glasses. The speakers can
be used to enhance the hearing of the user wearing the glasses. In one example, each
speaker, such as speaker 112, is in one of the temples, such as temple 110, of the glasses

100. Each speaker is closer to one end of the temple than the other end. In the
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embodiment shown in FIG. 1, each speaker is closer to the end of the temple that is in the
vicinity of the lens holder or the hinge or the joint of the glasses, instead of the end that is
typically not attached to a hinge. The end of a temple that is typically not attached to a
hinge can be known as the free end of that temple. The speakers can be partially
embedded in the glasses. For example, the mouth of each speaker, where audio signals
propagate from and where sometimes there are small holes on a sheet of material, can be
exposed and not totally covered up by the temple.

In the embodiment shown in FIG. 1, both speakers are embedded in the glasses,
and the speakers output audio signals in the outward direction. In another embodiment,
the speakers output audio signals in the inward direction. For example, the output of the
speakers can be facing inwards, towards the user.

The speakers can be embedded in the glasses in a number of ways. For example,
each speaker can be first assembled onto or electrically coupled to a circuit board, which
includes additional electrical components for the glasses. The glasses can be made of
plastic (e.g., plastic frames). With the corresponding speaker, each circuit board can be
shaped to fit, for example, into a temple of the glasses. Each circuit board with a speaker
1s placed into a mold. Then, hot, molten plastic is injection molded around each circuit
board with the speaker to form the two temple pieces of the glasses. To reduce weight,

. the wall of the glasses can be made relatively thin through injection molding techniques.

In another embodiment, the glasses have metallic frames. For example, the
frames can be made of Titanium, which is a relatively light metal. Also, Titanium is
relatively non-conductive and strong, and is quite immune to corrosion. Further,
Titanium can be anodized or heat colored.

For glasses with metallic frames, to prevent circuits from being shorted or to
reduce leakage current, one embodiment provides an insulating layer between a circuit
board in the glasses and the corresponding metallic frame. One example of an insulting
layer is a tape to encapsulate the electrical components. The tape is non-conducting so as
to provide insulation and, to a certain degree, can also provide mechanical stiffness. One
way to make such a temple is to have two sheets of the metal die-stamped to form the two
halves, or the two faces of a temple piece. A circuit board with a speaker is made to fit

into the space between the faces. Then, two die-cut pieces of tape can cover the top and
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the bottom surfaces of the circuit board. The board and the speaker with the tape are
sandwiched between the faces to form the temple. The tape can be double-sided sticky
tapes, with one side sticking to the circuit board, and the other side sticking to the temple.
An adhesive can be used to glue the two faces of the temple piece together.

In yet another embodiment, the frames are made of hard rubber. The frames can
be manufactured in an approach similar to injection molding techniques, with circuit
boards and/or speakers inserted into the mold along with the rubber at the time of
molding.

Different types of speakers can be used, such as, standard, fixed-magnet/moving
coil speakers; speakers with fixed-coil and a steel diaphragm; piezo-electric speakers; and
electrostatic speakers.

In one embodiment, the glasses further include a tube, such as a plastic tube,
extending from each speaker, such as tube 114 from speaker 112. Each tube serves to
guide sound generated by its corresponding speaker to one of the ears of the user. In one
embodiment, each tube extends from its speaker to the opening of an ear canal of the
user.

FIG. 2 shows an embodiment where a tube 114 is located on the outside of a
temple 110. In another embodiment, the tube can be on the inside of a temple.

In one embodiment, a tube can be rotated, such as from along the temple (behind
a temple if the tube is on the inside of the temple) to being downward at an angle towards
one of the ears of the user, such as the position shown in FIG. 2. To increase flexibility,
the tube can be attached to a rotating disk 116, which allows rotation about the
corresponding speaker.

In another embodiment, the tube is malleable. This allows the tube to be placed
in different positions.

In one embodiment, the length of the tube is adjustable. FIG. 3 shows such an
embodiment of a pair of glasses with a retractable tube 118. In the figure, the tube is
shown to be in its extended position. As an example, the retractable tube 118 can be
retracted into the corresponding temple. As another example, the retractabfe tube 118

can retract on itself (e.g., telescoping).
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In one approach, there also is a plug 115 at the end of the tube 114 for inserting
into an ear of the user, as shown in FIG. 2. The plug 115 can be an ear bud. The plug
115 can provide a cushion of foam rubber or other materials. Such materials give
comfort and/or enhance sound coupling to the ear canal.

In one embodiment, each ear bud is individually made based on an impression of
the user’s corresponding ear canal. In another embodiment, each ear bud is custom fitted
into the corresponding ear of the user.

In another approach, there is a funnel at the output of a speaker. FIG. 4 shows the
cross section of such a funnel from a speaker 120 at a temple region of the glasses. As
shown in FIG. 4, the speaker 120 sits on a speaker frame 122, and the speaker 120 is
electrically connected to a circuit board 124. As sound is generated from the speaker
120, the sound propagates to a tube 126 through a structure in the shape of a funnel 128.
Such a structure can help guide the sound to the tube 126 (i.e., improved sound coupling).
Also, FIG. 4 shows the tube 126, which can be the tube 114 shown in FIG. 2, mounted
onto the temple region of the glasses with a circular lip 130. Such a lip 130 allows the
tube 126 to rotate relative to the glasses. In the embodiment shown in FIG. 4, the speaker
120 is embedded in the glasses. Also, in FIG. 4, the tube 126 is at the front side of the
speaker 120. In another embodiment, a tube can extend from the back side of the speaker
to couple the sound from the speaker to an ear.

In the embodiment of the glasses with two speakers, the two speakers can also be
electrically connected by a conductor or an electrical wire, with the conductor linking the
speakers through the glasses, such as through the lens holders of the glasses. FIGs. 5A-
5B show an embodiment of the wire 130, with FIG. 5A illustrating a hinge 132 of the
glasses in the extended position, and FIG. 5B illustrating the hinge 132 partially closed.
As shown in the two figures, the wire 130 is embedded in a temple 134 to connect to the
speaker in that temple. The wire 130 extends from the temple 134 to a lens holder 136,
and then to the other temple of the glasses to connect to the speaker in the other temple.

Referring back to FIG. 1, electrical components in the glasses can also include at
least one microphone 98, which can be located at a temple 110, closer to the hinge than
the free end of that temple 110. The microphone 98 receives audio signals. For glasses

with hearing enhancement capabilities, the audio signals are modified or enhanced (to be
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further described below), and then sent to the speaker(s) in the glasses for the user to
hear. In the embodiments that do not include plugs or ear buds that plug the ear canals of
the user, but may still include tubes guiding sound from speakers to each ear, the user can
hear both the enhanced sound based on hearing enhanced electrical components and
sound directly from the ambient environment.

In another embodiment, there can be two microphones. Each microphone can, for
example, be located close to one hinge of the glasses. The microphone close to the left
hinge can be electrically connected to the speaker at the left temple, and the microphone
close to the right hinge can be electrically connected to the speaker at the right temple.
The one or more microphones can be directional, more preferential towards signals in
specific directions. For example, the microphone close to the left hinge can be more
preferential towards signals coming from the left, and the microphone close to the right
hinge more preferential towards signals from the right.

In one embodiment, to reduce the weight of the glasses and/or to enhance the ease
of aesthetic design of the glasses, some of the electrical components are not in the
glasses. Instead, they are in a base or a portable device carried or worn by the user. A
number of embodiments regarding a base have previously been described in U.S.
Provisional Patent Application No. (Att.Dkt.No.: IPVCP002P), entitled
“TETHERED ELECTRONIC COMPONENTS FOR EYEGLASSES,” and filed October
12, 2004, which is hereby incorporated by reference. In embodiments with the base, the
base is tethered, or connected with a wire, to the glasses. In embodiments with the
portable device, the portable device is electronically coupled to the glasses or to the base
(if there is a base) wirelessly or through a wired connection.

FIG. 6 shows one embodiment of the invention with a pair of glasses 150 having
speakers. The glasses 150 can be wirelessly coupled to a portable device 152. In this
embodiment, there can also be one or more microphones 154 wirelessly coupled to the
glasses. As an example, FIG. 6 shows the microphone 154 in a package that can include
aclip 156 to attach the microphone 154 to a piece of clothing of the user, such as to one
of the lapels on a jacket of the user. In such a wireless embodiment, the glasses 150 also
include a wireless transceiver for connection to the portable device 152 and/or the

microphone 156.
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FIGS. 7A-7B show examples of different embodiments illustrating some of the
electrical components for wireless connections to, or for a wireless transceiver in, a pair
of glasses. In FIG. 7A, a high frequency or RF antenna 170 wirelessly captures high
frequency or RF signals for RF transceiver circuits 172. If the transceiver circuits are for
a conventional superheterodyne system, the transceiver circuits 172 mix the RF signals
down to IF signals. Then the IF signals are processed by baseband circuits to form digital
outputs. Digital outputs from the baseband circuits are coupled to a processor 174 for
further processing. The baseband circuits can be incorporated in the processor, or can be
separate from and coupled to the processor. Outputs from the processor 174 are fed to a
D-to-A converter 176 to generate audio signals for a speaker 178.

Similarly, audio analog signals from a microphone 180 can be fed to an A-to-D
converter 182 to generate digital signals for the processor 174 and then to the baseband
circuits and the RF transceiver circuits 172. The digital signals are then up-converted by
the RF transceiver circuits 172 and wirelessly transmitted by the antenna 170.

In another embodiment, digital conversion is moved closer to the antenna. For
example, instead of mixing RF into IF signals, the RF transceiver circuits directly
perform digital conversion from the RF signals.

High frequency filters can be used at the front end of the RF transceiver circuits
for the RF signals. In one embodiment, to save space, FBAR (film bulk acoustic
resonator) duplexer is employed. A set of piezoelectric filters can be used to separate
incoming and outgoing signals. For cell phone operation (which will be further described
below), such filters can enable a user to hear and speak simultaneously.

FIG. 7B shows another example of some of the electrical components in or
tethered to a pair of glasses for wireless connections. This embodiment does not depend
on digitizing signals. A speaker 190 and a microphone 192 are connected to an analog
interface circuit 194, which is coupled to a RF transceiver circuit 196 and an antenna 198.
For the speaker application, the transceiver circuit 196 converts the RF signals down into
IF signals, which are converted by the analog interface circuit 194 into analog signals for
the speaker 190. Similarly, for the microphone application, its analog signals are
converted into the IF signals by the analog interface circuit 194 to be up converted by the

RF transceiver circuits 196 into RF signals for the antenna 198. These types of wireless
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connection circuitry are suitable, such as, for simple radios, analog cell phones, CB
radios, walkee-talkees, police radios, intercom systems, or hearing enhancement
applications.

Note that in the above examples shown in FIGs. 7A-7B, signals from the
microphones are transmitted by a wired connection, instead of a wireless connection.

As described above, in different embodiments, some of the electrical components
are not in the glasses. Instead they are in a base or a portable device, which can be
carried by the user. The portable device can be electrically coupled to the glasses through
a wired connection. In such approaches, the glasses also include at least one connector to
receive an electrical wire from the base or the portable device. The connector can be at
the free end of one of the temples of the glasses, or the connector can be at another
location of the glasses. Different types of standard or non-standard connectors can be
used and have previously been described in U.S. Provisional Application No. 60/583,169,
filed on June 26, 2004, which is hereby incorporated by reference.

In one embodiment, a standard cylindrical plug connector is located at one end of
a temple. From a different perspective, the temple molds around the end of the plug.
FIG. 8 shows one such embodiment. The plug 220 can be a standard audio connector or
a 3-wire or three terminal plug, such as a 3.5 mm male stereo mini-phone plug. The 3
wires for such a plug are typically one for ground, the other two applicable for two
signals, such as signals for two speakers to create stereo effects. FIG. 8 also shows the
three wires 222, 224 and 226, inside the temple, extended from the plug 220. These
wires are for connection to electrical components in the glasses.

In one embodiment, the cylindrical plug 220 shown in FIG. 8 can be covered,
such as with a cap or a cover, to protect, encapsulate or shroud the plug 220. Or, at least
a portion of the plug is covered. Such covering can be for esthetic reasons, or can be to
prevent the plug 220 from scratching the face of the user (if the plug has relatively sharp
edges) when the user is putting on the pair of glasses.

Instead of a three terminal plug, other types of standard cylindrical plugs
applicable to different embodiments of the present invention include, for example, a

serial connector with 3 pins, typically one for ground, one for transmitting data (Tx) and
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the third for receiving data (Rx); or a 2-wire connector, one served as ground, the other
for carrying signals, such as power and modulated signals.

Instead of a standard connector, a connector can be a non-standard connector.
FIG. 1 shows a non-standard connector 113 at the free end of one of the temples 110.
Instead of having a connector at the free end of a temple, a connector can be at another
location of the glasses. FIG. 9 shows an example of a non-standard connector 230. The
connector 230 includes one or more conductive pads, 232 and 234, on the top side of a
temple 236. The connector 230 is designed to receive another connector 240 that grabs
onto or attaches around the side of the temple. There can be an indentation 242 on the
temple 236 to receive the other connector 240. The other connector 240 can include a top
244 and a bottom 246 clip. There are a number of conductive pads or sheets inside the
other connector 240. The indentation 242 provides alignment for connection. When
attachment is at the indentation 242, the conductive pads, 232 and 234, at the temple 236
will be in contact with the conductive pads or sheets in the other connector 240. There
can also be another indentation 248 at the temple 236 to receive the bottom clip 246.
This can further enhance the alignment process and assist with securing the connection.

In FIG. 9, the other connector 240 is tethered to a plug 250, which can be inserted
into a portable device 252. The portable device 252, for example, can be a cell phone.
The portable device can include personal digital assistant (PDA) functionalities. This
type of non-standard clip-type connector could be relatively easily applied to the temple
with one hand, for example, while the user is driving a car.

In the wired embodiment shown in FIG. 9, a microphone does not have to be in
the glasses. As shown in FIG. 9, a microphone 254 can be attached to the wire 256 that
connects the glasses to the portable device 252.

FIG. 10 shows one embodiment of the invention with a pair of glasses 260 having
a microphone 262 coupled to a wire. The wire is connected to a portable device 264
through a plug 266, and to the glasses 260 through a jack 268. The portable device 264
can be in a shirt pocket as shown. There can also be a clip 265 to attach the wire to an
article of clothing worn by the user.

In one embodiment, the glasses include electrical components for hearing

enhancement functionalities. The electrical components enhance audio signals, such as
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audio signals received by a microphone at the glasses. Then the enhanced signals are
sent to the speakers for the user to hear. In one embodiment, the hearing-enhancing
electrical components include a processor. The processor can be the processor 174
shown in FIG. 7A. In this embodiment, the hearing-enhancing functionalities are
performed through digitizing the corresponding audio signals. Then the processor, using
digital signal processing techniques, operates on the digitized signals, such as boosting
specific frequency bands.

In another embodiment, the hearing enhancing functionalities are provided by
analog filter circuits. For example, analog filter circuits, using analog processing
techniques, operate on the audio signals, such as boosting specific frequency bands.

In one embodiment, one hearing enhancement function includes amplifying the
audio signals received in a frequency range between 500 Hz to 8 kHz. Typically, a user’s
hearing impairment is not the same across all audio frequencies. For example, in
English, the user might be able to easily pick up the sound of vowels, but not the sound of
consonants, such as “S” and “P”. FIG. 11 shows a number of embodiments regarding
frequency-dependent amplification of the received audio signals.

One approach for frequency-dependent amplification focuses on amplifying the
higher audio frequency ranges. This approach assumes that hearing degradation typically
starts at the higher audio frequencies, such as above 2 to 3 kHz. Hearing may need more
assistance at the higher audio frequency range. For example, the audio signals received
by a microphone can be amplified by 30 dB in the frequency range from 2 kHz to 4 kHz.
Or around the entrance of the ear, the audio signals in that frequency range can be
amplified to reach sound pressure level (“SPL”) to about 80 dB. For lower audio
frequencies, such as below 2 kHz, the amplification can be lower, such as 10 dB. Or for
frequencies lower than 500 Hz, the maximum SPL does not have to be higher than 55 dB.

Another frequency-dependent amplification approach focuses on amplifying an
audio frequency range that typically contains most of the information in everyday
communication. For example, about 70% of the information in everyday human
communication can be within the frequency range of 1 to 2 kHz. The frequency range
that is selected to be amplified can be such a frequency range. Other frequency ranges

are not selected for amplification.
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There are benefits in embodiments where the ear canal remains open, with no
plug inserted into the ear. For example, the user can be hearing the audio signals directly
from the sender (i.e., without assistance provided by the hearing enhancement electrical
components). If the embodiments further implement frequency-dependent amplification,
for frequencies not within the ranges selected for amplification, the user can hear those
signals directly from the sender. Lower frequencies, such as those below 2 kHz, are
typically louder. Also, frequencies in the range, such as from 2000-3000 Hz, are
typically in the natural resonance of the ear canal, which is typically around 2700 Hz. As
aresult, the intensity of these frequencies would be increased by about 15 dB. Further,
with no plug inserted into the ear, there is typically no occlusion effect due to, for
example, the user’s own voice.

However, in embodiments with the ear canal not plugged/blocked/covered, signal
processing speed of the frequency enhancement electrical components can be important.
In such embodiments, the user can be hearing the audio signals both from the sender and
the glasses’ speakers. To prevent echoing effect, signal processing speed for hearing
enhancement cannot be too low. Typically, the user would not be able to distinguish two
identical sets of audio signals if the difference in arrival times of the two signals is below
a certain delay time, such as 10 milliseconds. In one embodiment, the hearing
enhancement signal processing speed is faster than such a delay time.

In one embodiment, the user has the option of manually changing the
amplification of the system. The system can have a general volume controller that allows
the user to adjust the output power of the speaker. This adjustment can also be across
certain frequency bands. For example, there can be three volume controls, each for a
selected frequency band.

In another approach, amplification across frequencies is tailored to the hearing
needs of the user. This tailoring can be performed through calibration. FIG. 12 shows a
number of embodiments regarding calibration of a user’s hearing, for example, across
various frequencies and/or for different amount of amplification. Calibration enables the
glasses to determine (e.g., estimate) the hearing sensitivity of the user. Through

calibration, the user’s hearing profile can be generated.
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The user can perform the calibration by himself/herself. For example, the audio
frequencies are separated into different bands. The glasses generate different SPL at each
band. The specific power level that the user feels most comfortable would be the power
level for that band. Alternatively, the glasses could generate different tones in different
frequency bands. The user could compare the tones and rate the perceived loudness. In
this process, the glasses can prompt the user and lead him through the process
interactively. Based on the measurements, the glasses could create a calibration curve,
which becomes the personal hearing profile for that user. After calibration, signals
received in different bands, such as by a microphone in the glasses, will be amplified or
attenuated according to the hearing profile.

In another embodiment, calibration can be done through a web site. The web site
can guide the user through the calibration process. The user can be sitting in front of a
computer terminal that is connected through the Internet to the web site. The terminal
includes a headset that produces audio sounds. Alternatively, the user could be wearing
the glasses that are connected through a cable to the sound card of the computer. The
headset (or the glasses) generates different SPL at different frequency bands to test the
user’s hearing. The specific power level that the user feels most comfortable would be
the power level at that band for the user. After testing is done for all of the bands, based
on the power levels for each band, the web site creates and stores the user’s personal
hearing profile. Alternatively, the calibration procedure could be done off-line, with
software provided on a storage device, such as a disc. The software could be installed on
the user’s computer. After installation, the software can guide the user through the
calibration process.

Note that the different calibration proce;seé can also be done by a third party,
such as an audiologist, for the user.

The user’s hearing profile, which typically is represented as digital data, can be
stored in the glasses, in a base, or in a portable device. After calibration, the hearing
profile can be downloaded, from, for example, the above described terminal, into the
glasses wirelessly, such as through Bluetooth, infrared or other wirelessly interconnection
technologies, or through a wired connection. The hearing profile can alternatively be

stored in a portable media storage device, such as a memory stick. The memory stick
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could be inserted into the glasses, the base, the portable device, or some other audio
generating device, which desires to access the hearing profile and personalizes the
amplification across frequencies for the user.

The glasses (or the base, or the portable device) can also periodically alert the
user for re-calibration. The period can be, for example, once a year. Also, the calibration
can be done in stages so that it is less onerous and/or less obvious that the user is wearing
a hearing enhancing device.

In another embodiment, there can be many pairs of glasses. Each pair amplifies
the received audio signals in a preset frequency range by a preset amount. For example,
two pairs amplify two respectively different preset frequency ranges by 20dB. In another
set, each pair provides different amount of amplification for the received audio signals in
the same preset frequency range. For example, the different amount of amplification
ranges from 20 to 40 dB at 5 dB intervals for the preset frequency range of 2500 to 4000
Hz. At a store, a consumer can try out different glasses with different preset
amplifications at the same or different preset frequency ranges, before buying the one the
consumer prefers.

In another embodiment, there is an assortment of standard hearing profiles, such
as 20 or so. The user would just pick the one that sounds best.

If the glasses include hearing enhancement capabilities, the hearing enhancement
functions might be on continuously for a long duration of time, power consumption can
be an issue. In yet another embodiment, the glasses also include electrical components
that are for managing power consumption of other electrical components in the glasses,
such as the components to enhance hearing or other functionalities in the glasses. The
electrical component can be a power controller, a microprocessor, or the processor 174 in
FIG. 7A. Such glasses can include power management software applications/processes
to manage power consumption of the glasses.

FIG. 13 shows a number of embodiments for managing power consumption of the
glasses. One embodiment includes a manual on/off switch, which allows the user to
manually turn off the electrical components in the glasses as he desires. The on/off
switch may not have to be on the glasses. It can be on a base or a portable device

tethered to the glasses.
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The operation of the electrical components can be on-demand. For example, the
on/off switch can be voice activated. The glasses are trained to recognize specific
recitation, such as specific sentences or phrases, and/or the user’s voice. To illustrate,
when the user says sentences like any of the following, the hearing enhancement
capabilities would be automatically turned from the sleep mode to the active mode: What
did you say? Louder. You said what?

In another embodiment of on-demand power management, the glasses can
identify noise (e.g., background noise), as opposed to audio signals with information. To
illustrate, if the audio signals across broad audio frequency ranges are flat (not deviate
more than a preset threshold amount), the glasses could assume that the received audio
signals are noise. In another approach, if the average SPL of the received audio signals is
below a certain level, such as 40 dB, the glasses would assume that there are no audio
signals worth amplifying. In yet another embodiment, when the amplitude or the power
level of the received audio signals is below a certain threshold for a duration of time, at
least some of the electrical components in the glasses can be deactivated. This duration
of time can be adjustable, and can be, for example, 10 seconds or 10 minutes. In another
approach, only when the signal-to-noise ratio of the audio signals in the ambient is above
a preset threshold, would the deactivated electrical components be activated (i.c.,
awakened from the sleep mode, the reduced power mode or the standby mode). In any
case, to deactivate, the glasses or the hearing enhancement capabilities can be placed into
a sleep mode, a reduced power mode or a standby mode.

Another approach to manage power consumption can make use of a directional
microphone. This approach can improve the signal-to-noise ratio. The gain at specific
directions of such a microphone can be 20 dB higher than omni-directional microphones.
The direction of the directional microphone can vary with application. However, in one
embodiment, the direction of the directional microphone can be pointing forward or
outward away from the user. The assumption is that the user typically faces the sender of
the message, and thus it is the audio signals in front of the user that should be enhanced.

In yet another embodiment of power management, the amplification of the glasses
on at least a range of frequencies depends on the ambient power level, or the noise level

of the environment of the glasses. One approach to measure the noise level is to measure
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the average SPL at gaps of the audio signals. For example, a person asks the user the
following question, “Have you left your heart in San Francisco?” Typically, there are
gaps between every two words or between sentences or phrases. The glasses measure,
for example, the root mean square (“rms”) value of the power in each of the gaps, and
can calculate another average among all of the rms values to determine the noise level.

In one embodiment, the glasses increase the amplification so as to ensure that the average
power of the output audio signals by its speaker(s) is higher than the noise level by a
certain degree. For example, the average SPL of the output audio signals from the
glasses is 20 dB above the noise level.

In another embodiment, if the average power level of the environment or the
ambient noise level is higher than a preset threshold value, signal amplification is
reduced. This average power level can include all the audio signals received by, such as
the microphone(s) of the glasses. The rationale is that if the environment is very noisy, it
would be difficult for the user to hear the audio signals from the other person anyway.
As aresult, the glasses should not keep on amplifying the audio signals independent of
the environment. To illustrate, if the average power level of the environment is more
than 75 dB, hearing enhancement amplification is reduced, such as to 0 dB.

In yet another embodiment, the glasses further include automatic
activation/deactivation mechanism controlled by a sensor that determines whether the
user is wearing the eyeglasses. A number of such being-worn sensor embodiments have
previously been described, such as in U.S. Provisional Patent Application No.
60/562,798, filed April 15, 2004, entitled, “EYEWEAR WITH ULTRAVIOLET
DETECTION SYSTEM,” which is hereby incorporated by reference.

A number of embodiments have been described on hearing enhancement. In
other embodiments, at least one electrical component in the glasses is for generating
audio signals that do not originate from signals captured by the microphone(s) in the
glasses. These audio signals can be known as other audio signals. FIG. 14 shows
different embodiments of the sources of such other audio signals. These signals can
originate from relatively private sources or public sources.

In one example of signals from private sources, the other audio signals originate

from a phone call received by the glasses. Such a pair of glasses can include wireless
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communications electrical components of a phone. The phone can be a mobile
telephone, a cordless phone, a speaker phone, a CB radio, a walkee-talkee, an intercom
system or other types of phone. The wireless communications electrical components can
be located in at least one of the temples of the glasses. Some of the electrical components
of the phone can be in a base or in a portable device wired or wirelessly coupled to the
glasses. The glasses can pick up signals from a caller, and the speaker(s) in the glasses
produce the audio signals, or a representation of the audio signals, from the caller.

There can be an operation indicator on the frame of the glasses to indicate that
there is an incoming call. The indicator can be based on, for example, sound, light or
vibration. In one embodiment, the indication is based on light, and is located on the
inside of a temple close to the hinge of that temple. Such an operation indicator can be
implemented in a variety of ways, such as with a light emitting diode (LED). There can
be one LED coupling to more than one optical fiber, with each optical fiber guiding the
light from the LED to different areas of the frame. In the case of a LED, the operation
indicator is a light source, and can produce light of the color of the LED. In another
embodiment, the operation indicator could represent a small text display, such as a liquid
crystal display (LCD). The indicator can also be a signal light.

In one embodiment, activation/deactivation of the phone is based on whether an
incoming call is present. For example, on receiving an incoming call, the 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
glasses. The button can serve to accept or drop a call. One advantage of providing
activation/deactivation is that the glasses are able to be power managed so that power
consumption is reduced and the life of power sources, such as battery life, is extended.

FIG. 15 is a flow diagram of call processing 300 according to one embodiment of
the invention. The call processing is performed using glasses disclosed in different
embodiments that have wireless communication capabilities. For example, the glasses
can be based on the glasses shown in FIGS. 1 or 9.

The call processing begins with a decision 302 that determines whether a call is
incoming. When the decision determines that a call is not incoming, then the call

processing waits for such a call. Once the decision 302 determines that a call is
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incoming, the glasses are activated 308. Here, the wireless communications capability of
the glasses is activated (e.g., powered-up, enabled, or woken-up). The user of the glasses
is then notified 310 of the incoming call. In one embodiment, the notification to the user
of the incoming call can be achieved by an audio sound, such as a ringer, produced by the
glasses (via a speaker). Alternatively, the user of the glasses could be notified by a
vibration (such as by a base tethered to the glasses), or a visual (e.g., light) indication
provided by the glasses.

A decision 312 then determines whether the incoming call is to be answered. For
example, the user can push a button to indicate that the user wants to answer the call.
When the decision 312 determines that the incoming call is not to be answered, the
glasses can activate a voice message informing the caller to leave a message 314 or
instructing the caller as to the unavailability of the recipient.

On the other hand, when the decision 312 determines that the incoming call is to
be answered, the call can be answered 316 at the glasses. The user of the glasses is
accordingly able to communicate 320 with the caller by way of the glasses and, thus, in a
hands-free manner.

A decision 322 then determines whether the call is over (completed). When the
decision 322 determines that the call is not over, the call processing returns to repeat the
operation 320 and subsequent operations so that the call can continue. On the other hand,
when the decision 322 determines that the call is over, then the glasses can be deactivated
324, and the call is ended. The deactivation 324 of the glasses can place the glasses in a
reduced-power mode. For example, the deactivation 324 can power-down, disaBle, or
sleep the wireless communication capabilities (e.g., circuitry) of the glasses. Following
the operations, the call processing for the particular call ends.

In an embodiment where the glasses operate as a wireless headset of a portable
device (e.g. a cell phone), a wireless link can be established between the headset and the
portable device if the incoming call is to be answered. 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 over
the wireless link. The portable device receives the incoming call, and communicates

wirelessly to the glasses such that communication information is provided to the user via
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the glasses. When the decision determines that the call is over and the glasses are
deactivated, the wireless link is also ended 326.

Regarding the hearing enhancing capabilities described, in one embodiment,
when there is an incoming call, hearing enhanced capabilities are deactivated, and the
glasses receives the incoming call. In another embodiment, when the user wants to
receive the incoming call, one or more embodiments of the hearing enhanced capabilities
enhance the audio signals from the incoming call.

One advantage of cell phones is that you can make calls anywhere you can get a
signal. However, one disadvantage is that you might be making a call in a noisy
environment. In one embodiment, the glasses also include electrical components for
noise cancellation. Such noise cancellation functionalities can be activated during a
phone conversation.

In one approach, noise cancellation is achieved through a first and a second
directional microphones. The first one points at the user’s mouth, and the second one
points away. For example, the first one can be at one of the hinges as shown in FIG. 1,
whose directionality favors sound arriving from the user. There can also be a tube from
the first microphone to or towards the mouth of the user, to guide the sound from the
mouth to the microphone. The second microphone can be in the vicinity of the other
hinge, whose directionality favors sound arriving in front of or outside of the user.
Signals received from the second microphone are subtracted from signals received from
the first microphone before the audio signals are further processed for transmission as the
message from the user.

Referring back to FIG. 14, other examples of audio signals originating from
private sources include the other audio signals originating from different types of audio
players, such as televisions, stereo systems, media asset players, or radios. The audio
players can be in the glasses. In other embodiments, at least some of the electrical
components of the audio players can be in a base tethered to the glasses, or in a portable
device wired or wirelessly coupled to the glasses. For example, the other audio signals
can originate from a portable device, which might produce, receive or play audio content.

The audio content is then transmitted to the eyeglasses in a wired or wireless manner.
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The eyeglasses serve as a receiver of the audio content from the portable device and
reproduce the audio signals for the user.

The glasses with the call processing ability perform two-way communications. In
the embodiments of the glasses operating as audio players, the glasses perform one-way
communications (or at least substantially one-way communications).

As an example of audio player being a stereo system, a pair of glasses includes
electrical components of a headset for wirelessly receiving audio signals. Assume the
user is working in the backyard and the stereo system is in the living room. The music
from the stereo can be wirelessly transmitted to the glasses or to a portable unit carried by
the user, which can re-transmit the music to the glasses wired or wirelessly. The speakers
in the glasses can generate the music for the user to enjoy. Based on this technique, the
user can enjoy the music without the need to crank up the volume of the stereo system.

In another example of an audio player, a pair of glasses includes a multimedia
asset player, such as a MP3 player.

FIG. 16 shows some of the electrical components for an MP3 player 340
according to one embodiment of the invention. The player 340 includes a speaker 342
and a data bus 343, which facilitates data transfer among, for example, a processor 344, a
storage device 345, and a coder/decoder (CODEC) 346. The processor 344, which can
be a microprocessor or controller, controls the operation of the player 340. The storage
device 345 stores the multimedia assets, such as MP3 files, or other types of media data
that are appropriately formatted. In one example, the MP3 files are digitally encoded
songs or other types of audio signals. The storage device 345 can include a number of
separate storage elements. For example, the device 345 can be a flash memory device, or
a minidisk device, and a cache, which can improve the access time and reduce power
consumption of the storage device 345. The storage device 345 typically also includes a
Read-Only Memory (ROM), which stores programs, utilities or processes to be executed
in a non-volatile manner. The player 340 can also include a RAM, such as for the cache.

Once a media asset, such as a song, is selected to be played, the processor 344
supplies the asset to the CODEC 346, which decompresses the asset and produces analog
output signals for the speaker 342. In one embodiment, the bus 343 is also coupled to an

input/output device 347, which could, for example, allow a user to upload songs in the
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glasses to an external instrument, such as a computer; or download songs from the
instrument to the glasses.

There are different approaches to select a song. In one embodiment, the media
assets/songs can be categorized in the asset player. The categorization can be based on
the names of artists, albums and/or songs. The categorization can be hierarchical, with
multiple levels in the hierarchy. To illustrate, assume that there are three levels. The top
level can be the name of a singer; the second level can be the time periods when the
assets were produced, and the t_hird level can be the names of the songs. The entries, such
as the name of the singer, can be abbreviated. There can be a small display and a control
knob to allow a user to scroll down entries in a level. By pushing the knob, the user
selects an entry, which can lead the user to a lower level. There can be an entry for
moving up a level also. In another embodiment, the display is a touch-screen display,
allowing entries to be entered directly on the display. In yet another embodiment, entries
can be selected based on voice recognition.

All of the electrical components of the asset player, such as the MP3 player, do
not have to be fully embedded in the glasses. In one embodiment, at least a portion of the
MP3 player can be coupled to the glasses through a connector at the glasses. FIG. 17
shows a card connector 350 to receive a card 352, such as a removable media card (e.g.,
memory card). There can be a cover 354 to secure the media card in place after it is
inserted into the card connector. The cover 354 can also protect the card once the card is
in the card connector. The connector 350 can be, for example, at a broad side of a temple
356, as shown in the figure. The card can be for an MP3 player. It can be a memory card
for a MP3 player, with the speaker of the player in the temple 356. The speaker can play
the multimedia assets accessed from the card through the connector. In another
embodiment, some of the electrical components of the different types of andio players
can be in a portable device, wired or wirelessly coupled to the glasses.

FIG. 1 shows two speakers, one speaker at one of the temples. In embodiments
regarding generating other audio signals, the two speakers can provide stereo effects.
There can also be more than one speaker at each temple. The glasses can provide four or
more speakers to give a high fidelity sound or a surround sound effect. For example,

each temple can include one speaker close to the hinge, and one speaker close to the tip
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of that temple or its temple tip. In one embodiment, a temple tip is separable from its
temple. In other words, the temple tip is a replaceable part. In another embodiment, a
temple tip is an integral part of its temple. The different speakers can generate different
portions or sections of the sound. Further, if a base or a portable electronic device is
coupled to the glasses, the base or the portable electronic device can contain another
speaker, such as a base or woofer speaker. Such embodiments enable the glasses to
provide a personal high-fidelity sound or a surround-sound environment.

In one embodiment, the audio player can be a radio. The glasses include the
electrical components of a radio. There can also be switches on the glasses to control the
operation of the radio. For example, one switch is an on/off switch, which can also
change the volume of the radio. This switch can be a roller switch or can be based on
two switches (one for moving up and the other moving down). Another switch can be a
push button, which when pushed will reset the radio to a specific station, such as 88
MHz. A third switch is another push button, which when pushed will scan up to the next
station, relative to the previous station. Different types of control knobs or switches will
be further described below.

In one embodiment, the radio is a personalized radio that is personalized to the
user. For example, the radio keeps track of at least one preference of the user regarding
audio signals from the radio received by the user. FIG. 18 shows a process 375 according
to one embodiment for a personalized radio. Initially, a pair of glasses according to the
invention receives 377 a piece of music from a radio station. That piece of music is
stored 379 in a buffer or a temporary storage area. This temporary storage area can be in
the glasses or tethered/coupled to the glasses. The piece of music is also sent 381 to a
speaker in the glasses.

Assume that the user likes the music. Based on a preference indicator, the user
shows his preference. After the glasses receive 383 an indication that the user likes the
music, the glasses determine 385 the song corresponding to the indication. That piece of
music can then be moved 387 from the buffer to a permanent storage area, such as into a
flash memory. The beginning and the end of the piece of music can be identified based

on additional information embedded with the piece of music. There can be meta data tied
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to the music keeping such additional information. With the piece of music stored in the
permanent storage, the user can subsequently access it as desired.

There are different ways to determine the song or the content being played by the
radio being the one preferred by the user. For example, one way/rule is that when the
user pushes a specific button (a preference button) on the glasses or voices his preference,
the song (or media asset or media file) that is being played at that point in time is the one
the user likes. Since an operating system can be responsible to send the music to the
speaker, the operating system knows what song is being played at that time. Based on the
rule, the song of preference is determined when the button is pushed. Another rule is that
when the user shows his preference, and there is no song being played at that instance,
the song immediately preceding the break is the song of preference.

In another embodiment, the glasses can get 389 an identification for the song the
user likes. For example, the glasses can ask the user to provide an identification for the
piece of music. This identification can be the type of music, the name of the singer/artist,
the name of the music, the name of the album or other identification. In another
embodiment, there can be meta data embedded, such as in the beginning part of the music
(or media asset). Having such meta data embedded is not uncommon for music in digital
format. The meta data can include identifications for the music. The glasses can get such
identification. Based on the identification, the song is categorized 391 accordingly, such
as grouped with other songs having the same identification. Such categorization process
would enhance the ease of accessing the song by the user at a later time.

In one embodiment, when the user activates the different types of audio players,
the hearing enhancement mode is deactivated. In another embodiment, when the user
activates the different types of audio players, one or more features of the hearing
enhancement capabilities operate on the audio signals from the audio players.  In other
words, different embodiments of the hearing enhancement capabilities previously
described can be activated or deactivated on the audio signals from the different types of
audio players.

Referring back to FIG. 14, regarding public use, the audio signals generated by
the speakers can originate from a public source. The public source can be a source that

generates the audio signals for many people, or for people in a public environment. For
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example, the user can be at a conference or a theater. In one embodiment, the glasses can
be coupled to the conference microphone or the theater speaker wirelessly, and are
capable of capturing the audio signals therefrom. Again, the coupling can be through a
portable device wired or wirelessly connected to the glasses. Then the glasses re-
generate the corresponding audio signals for the user. Again, different embodiments of
the hearing enhancement capabilities previously described can be activated or deactivated
on the audio signals from the public sources.

There can be one or more control knobs or switches at the glasses for controlling
the operation(s) of the glasses. FIG. 19 shows a number of attributes 400 regarding
control knobs. The knobs can be of different physical structure 402. For example, a
control knob can be a roller, a switch or a push-button. A control knob serving as an
up/down controller can use two buttons (one for up and the other for down), or a roller
(rolling in one direction being up and the other direction being down).

A control knob can include additional intelligence 404. For example, a push-
button control knob can serve different purposes depending on the duration the knob is
being pushed. If a user pushes it for more than three seconds, the knob serves as an on-
off toggle switch for the glasses. In another example, a knob can serve multiple
purposes, and the specific purpose depends on the number of times the knob is pushed
non-stop.

A knob can also be programmed by a user. A user can connect the glasses to a
computer and program the knob accordingly. For example, one can program a knob such
that if the knob is pushed for more than three seconds, the knob would serve as an on/off
switch for the glasses.

The location 406 of a control knob can vary for different applications. A control
knob can be located on the glasses. A control knob can be on the top, the side or the
bottom of a temple of the glasses. A control knob can be located at the inside of a temple
facing the user.

Assume that there are a number of control knobs and all of them are on the edges
of a temple, except one. By being at a position substantially different from other control
knobs, this knob can serve a specific purpose. For example, it can be an on/off control

knob for all of the electrical components in the glasses.
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In yet another embodiment, a control knob can be located in a portable device
wired or wirelessly coupled to the glasses, or in a base tethered to the glasses.

The number 408 of control knobs can vary depending on operations. For
example, there is an on/off control knob and a volume up/down control knob. If the
glasses are used for cell phone headset applications, in one embodiment, there is also an
answer/hang-up control push-button. If the glasses serve as a radio, in one embodiment,
there is also a channel selection control knob, which can be an up/down controller, like
two push buttons. If the glasses serve as a CD player, in one embodiment, there is a play
control knob, a stop control knob, and a skip forward/backward control knob. If the
glasses serve as a multimedia asset player, such as a MP3 player, in one embodiment,
there is a skip-forward/backward-song control knob and a sele(;t-song-to-play control
knob.

In a number of embodiments described, a pair of glasses can serve different
applications. For such embodiments, a switch on the glasses (a base or a portable device
coupled to the glasses) can also serve different functions, depending on the application.

Different types of switches are applicable for different applications. Additional
disclosures on switches are in U.S. Provisional Application No. 60/583,169, filed on June
26, 2004, which is hereby incorporated by reference.

Regarding power sources for electrical components, in one embodiment, the
power sources, which can be batteries and/or solar cells, are in the glasses. In another
embodiment, one or more batteries can be inserted into the glasses. The batteries can be
of various sizes and types. For example, as shown in FIG. 20A, a coin battery 420 (e.g.
CR1025) can be inserted into the tip section or the free end of one of the temples 416.
FIG. 20B shows the embodiment shown in FIG. 20A with a bigger coin battery 422 (e.g.
CR2032) inserted into the slot. Since the size of the battery is bigger than the size of the
slot, a portion of the battery 422 sticks out of the slot. FIG. 20C shows another
embodiment of the glasses that include a slot/cavity to receive a battery adapter 426. The
slot 418 in FIG. 20A can be the same as the slot 424 in FIG. 20C. The adapter 426 can
be the same size and shape of the battery shown in FIG. 20A, and with two terminals, just
like the battery. However, the adapter, by itself, is not an energy source. The adapter is

connected to a cable 428, with at least two wires inside, one for each terminal of the
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adapter. The adapter 426 is inserted into the cavity 424 of the glasses, and is coupled
through the cable 428 to a case or a capsule 430 that holds a battery 432. The two wires
in the cable 428 are for the two terminals of the battery 432. The size and capacity of the
battery held by the capsule can be bigger than the coin battery, and could be less
expensive than the coin battery. In one embodiment, the capsule 430 holds an AA
battery. Note that in one approach, the temple in FIG. 20C is the same as the temple in
FIG. 20A. In yet another embodiment, the power sources are in a base or a portable
device connected to the glasses through a wire connection, and the power sources can be
rechargeable.

In a number of embodiments, some of the electrical components for hearing
enhancement and/or for generating other audio signals are in a base tethered to the
glasses. In other embodiments, some of the electrical components are in a portable
device, wired or wirelessly coupled to the glasses. In yet other embodiments, all of the
electrical components are in the glasses.

In different embodiments, the glasses can be a pair of sunglasses, auxiliary
frames, fit-over glasses, prescription glasses, reading glasses, safety glasses, swim masks,
or goggles, such as ski goggles.

In a number of embodiments, the frames of the glasses have more surface area
than frames with minimal structure, such as those frames with lenses connected together
by wires. For example, the temples of the glasses can have a taper profile. Each of the
temples can be wider or broader when it is close to its corresponding joint. In one
embodiment, the temple is wider or broader by spanning across a wider or broader area
longitudinally down, creating a bigger surface somewhat parallel to the face of the user.
FIG. 1 shows an example of such an embodiment.

In another embodiment, there can be a shield at least at one of the edges of each
of the lens holders of the glasses. These shields can wrap around, or better conform to
the profile of, the face of the wearer. The shields can be opaque. There can be
transparent or translucent windows on these shields. To illustrate, in fit-over sunglasses,
when worn over a pair of prescription glasses, such shields can go over or cover at least a
portion of the pair of prescription glasses. Note that in one embodiment, a pair of glasses

does not have to include lenses.
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A number of embodiments have been described with electrical components in the
temples of the glasses. In yet another embodiment, at least one electrical component is in
other parts of the glasses, such as in a shield, the bridge or a lens holder of the eyeglasses.

A number of embodiments of glasses have been described where the glasses
include hearing enhancement capabilities and can generate one or more types of other
audio signals. Note that electrical components for such functionalities can be shared. For
example, different functionalities can share the same power source, or the same
processor/controller.

Though a number of embodiments of glasses have been described where the
glasses with hearing enhancement capabilities also generate other audio signals, different
embodiments of the glasses only have hearing enhancement capabilities. In yet other
embodiments, the glasses do not have hearing enhancement capabilities, but generate
other audio signals.

In one embodiment, the glasses function as a headset and are adaptable for
different applications, such as hearing enhancement, communication (e.g. phone
operation) or listening to other audio signals (e.g. MP3 operation). The user initially can
use the glasses as the headset for a phone or an MP3 player. Later, as the user’s hearing
degrades, the user can use the glasses as the headset for hearing enhancement or hearing
boosting. In any event, when a person is using the headset, a third party may not be able
to tell whether the person is having his hearing enhanced, or listening to other audio
signals.

With the glasses functioning as a headset, in one embodiment, the glasses can
include a connector and two speakers, one at each temple, both electrically connected
through a conductor embedded in the glasses. The conductor can be a wire, similar to the
embodiments shown in FIGs. 5A-5B. The connector can be located at the free end of one
of the temples, such as the embodiment shown in FIG. 8. The connector can be a
standard connector, such as a 3-wire or three terminal plug, or a 3.5 or 2.5 mm male
stereo mini-phone plug. The three terminals can be for the two speakers and ground,
with both speakers sharing the same ground. In one approach, the positive terminal of

the left speaker is connected at the first terminal of the plug, the positive terminal of the
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right speaker is connected to the second terminal of the plug, and the ground terminals of
the speakers are connected to the third terminal of the plug.

The plug at the glasses can be used to receive stereo signals for the two speakers.
The stereo signals can be from a separate audio source, such as an MP3 player or a radio.
There can be an audio cord that has a male stereo connector at one end and a female
stereo connector at the other. The female connector of the cord is for receiving the plug
at the glasses, while the male connector of the cord is for inserting into the headset jack
of the player or the radio.

The headset can be used as the headset for a cell phone. Phone calls can be made
with the headset using a headset-to-phone cord. FIGs. 21 A-21B show two embodiments
of such a cord. The cord includes a female stereo mini-phone jack at one end and a male
stereo mini-phone plug at the other end. The three terminals at the stereo mini-phone
plug can be designated as the m (microphone), s (speaker), and g (ground) terminals.

FIG. 21A shows one approach 450 for the wiring connections in a headset-to-
phone cord. One end of the cord can have a female stereo mini-phone jack for
connection to the plug 452 at a temple tip 454 of a pair of glasses. The female jack is not
shown in FIG. 21A. The other end of the cord 450 has a stereo plug 456, with three
terminals, the m 460, the s 464 and the g 462 terminals. The plug 456 is for inserting into
the headset jack of the phone. In the approach shown in FIG. 21A, the two speakers in
the glasses are connected in series, and the microphone 458 for the phone is attached to
the cord, similar to the microphone 254 shown in FIG. 9.

Regarding wiring connections in the cord 450, the microphone 458 is connected
with wires between the m 460 and the g 462 terminals for the user to speak into. Noté
that in this embodiment, the negative terminal of the microphone 458 is extended through
a wire to connect to the ground terminal 462 within the plug 456. The positive terminal
for one speaker is connected to the s 464 terminal, and the positive terminal for the other
speaker to the g 462 terminal. The two negative terminals of the two speakers are
connected together (such as inside the glasses) to complete the circuit. In this

embodiment, both speakers are connected in series and the audio signals of the caller go
through both of them.
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FIG. 21B shows another approach 470 for the wiring connections in a headset-to-
phone cord. In this approach, the two speakers in the glasses are connected in parallel. A
microphone 472 is connected between the m 474 and the g 478 terminals. The negative
terminal of the microphone 472 is extended through a wire to connect to the g 478
terminal at a location within the plug 480. The positive terminals for both speakers are
connected to the s 476 terminal, and the negative terminals of both speakers to the g 478

terminal. Again, the microphone 472 is external to the glasses and is attached to the cord

~ 470.

Based on such headset-to-phone cords, the glasses can be used as the headset of a
telephone, such as a cell phone. Also, based on the headset-to-phone cords, the headset
can be used for hearing enhancement, with the microphone in the cord, external to the
glasses.

Note that the audio cord and the headset-to-phone cord can be combined. FIG. 22
shows a combined cord 490 that can perform both functions. The example shown in FIG.
22 assumes the two speakers in the glasses being connected in parallel. Again the
microphone is attached to the cord, external to the glasses.

As shown in FIG. 22, one end of the cord can have a female mini-phone jack to
be connected to the plug 520 at a temple tip 522 of a pair of glasses. That female jack is
not shown in FIG. 22. The combined cord 490 includes a switch 502. One switch
position is to connect the speakers to a stereo plug 510. This is the position where the
cord 490 functions as an audio cord. The other switch position is to connect the speakers
to a stereo plug 516. This is the position where the cord 490 functions as a headset-to-
phone cord.

With the switch 502 in the audio cord position, the right 498 and left 500 speaker
terminals of the plug 520 are connected to the right 506 and the left 508 terminals of the
male stereo connector 510.

With the switch 502 in the headset-to-phone cord position, the right 498 and left
500 speaker terminals are connected to the s 514 terminal of the male stereo connector
516. The microphone 492 is connected between the m 494 and the g 512 terminals of the
stereo plug 516. When the plug 516 is inserted into a phone jack, the negative terminal

of the microphone 492 is connected to the ground of the phone.
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Instead of having just one connector at the glasses, there can be two connectors.
Each eonnector can be located at one of the temple tip, and each connector can be
connected to the speaker at that temple through, for example, a conductor (e.g. a wire) in
the temple. In one embodiment, the connectors are standard 2.5 or 3.5 mm male mono
mini phone plugs. Such glasses can be used to listen to stereo music based on a mono-
plugs-to-stereo-plug adapter cord. FIG. 23 shows one embodiment of the wiring
connections of such an adapter cord 550. At one end of the adapter cord, there are two
female mono mini phone plugs. These plugs are not shown in the figure. Each plug
connects to two wires, one signal wire and the other the ground wire. For example, a first
female plug includes signal wire 552 and ground wire 554; and the second female plug
includes the signal wire 556 and ground wire 558. Each pair of wires can be embedded
inside a cable, with both cables forming part of a lanyard. The other side of the cord 550
is a male stereo mini phone plug 560. Of the 3 connections at the male stereo mini phone
plug 560, one can be connected to both of the ground wires 554 and 558, and for the
other two, one to each signal wires 552 and 556. The male stereo plug 560 can be used to
receive stereo signals for the two speakers, or can be used as a plug to receive a telephone
call, similar to the stereo plugs at the temples shown in FIGS. 21A-21B. In this example,
the male stereo plug is not at the glasses, but is external to the glasses, such as at the
lanyard.

In the above examples on cords, the microphone, such as for a phone or for
hearing enhancement, is external to the glasses. In other embodiments, the microphone is
in the glasses. With the microphone in the glasses, in the embodiments shown in FIGS.
21A-21B, the plugs at the temple tips are five terminal plugs, with the five terminals
being the positive or the signal terminal for the left speaker, the positive or the signal
terminal for the right speaker, the ground for both speakers, the microphone and the
ground for the microphone. In the embodiment shown in FIG. 21A, the ground for the
microphbne 458 is connected to the positive terminal of the right speaker 462 at the g 462
terminal of the male stereo plug 456 within the plug 456. In the embodiment shown in
FIG. 21B, the grounds of speakers and the ground of the microphone are all connected
together at the g 478 terminal of the male stereo plug 480.
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With the microphone in the glasses, as for the embodiment shown in FIG. 23, the
plugs at the temple tips are four terminal plugs, with the four terminals being the signal
terminal for a speaker, the ground for the speaker, the signal terminal for a microphone
and the ground for the microphone. The male stereo plug 560 is replaced by a five
terminal plug, with the five terminals being the signal terminal for the left speaker, the
signal terminal for the right speaker, the ground for both speakers, the signal terminal for
the microphone and the ground for the microphone.

In the above examples of the glasses functioning as a headset, one microphone is
described. However, there can be more than one microphone. As described, additional
microphones can provide additional benefits. For example, two microphones can be used
for noise cancellation purposes. In another example, two microphones can be for stereo
reception purposes with one microphone on the left side and the other on the right side of
the user. For users with significant hearing loss in one of the ears, signals received from
that ear can be routed to the speaker in close vicinity to the other ear. In any event, if
there are two microphones, with both microphones in the glasses, and if there is just one
connector at the glasses, the connector can have six terminals. The six terminals can be
for the signal terminal for each of the speakers and the signal terminals for the two
microphones, the ground for both speakers, and the ground for both microphones. If
there are two connectors at the glasses, one at each of the temple tips, again with the
microphones in the glasses, the two connectors can be four terminal connectors. Each set
of the four terminals includes the signal terminal of the microphone and the signal
terminal for the speaker at that temple, and their separate grounds. In these embodiments
with more than one microphone, again, one can use a combined cord that has a switch so
that the glasses with the combined cord are applicable as a headset for, such as, a phone,
a hearing booster and an audio player.

Regarding the locations of the speakers, the speakers can be in the temples,
similar to the embodiment shown in FIG. 1. In another embodiment, as shown in FIG.
24, a speaker 577 can be in one 575 of the temple tips.

In a number of embodiments, one or more speakers are embedded or partially
embedded in the glasses. In one embodiment, instead of in the main body of the glasses,

a speaker is, for example, at the end of a stub or an extension, extended from the main
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body of the glasses. The stub can extend from one of the temples of the glasses. There
can be electrical wires inside the stubs to connect the speakers to other electrical
component(s) in the main body of the glasses. The stubs can replace a number of the
tube embodiments described by bringing the speakers closer to, or allowing the speakers
to be inserted into, the ear canal of the user. In such embodiments, there may not be
separate ear buds because the speakers themselves can be in structures that also serve as
ear buds. Such ear buds with speakers can also be custom fitted into the ears of the user.
Such ear buds can include venting structures to reduce to a certain degree the effects of
occlusion.

In a number of embodiments with speakers embedded in the glasses, each speaker
can have a tube extending towards an ear to guide the audio signals. The tubes can be
permanently attached to the glasses. In another embodiment, the tubes are detachable
from the glasses. There can be an extension 579 with a hole at the glasses for a speaker
577, as shown in FIG. 24. An external tube 581 can be attached to or inserted into the
extension 579 for sound coupling into an ear. In the embodiment shown in FIG. 24, the
external tube 581 extends from the back of an ear, over the top of the ear, and curls back
towards the opening of the ear. Again, there can be an ear bud 583 at the end of the
external tube 581 to further enhance sound coupling to an ear. Also, in this embodiment,
a microphone 585 can be in the glasses at a position further away from the lens holders of
the glasses.

With ear buds in the ears, it may not be necessary to have temples extend behind
the ears. FIG. 25 shows an embodiment with each of the free ends of the temples, such
as the temple 600, having an ear bud 602. The speaker for the ear bud 602 can be in the
structure of the ear bud 602. The speaker can be away from the ear bud, such as inside
the temple 600 close to the hinge of the temple 600, but is audibly coupled to the ear bud.
For example, the temple includes a tube or a tubular structure inside the temple 600 to
guide the audio signals from the speaker to the ear bud 602 for the ear. In this
embodiment, a microphone 604 can be located in one of the temples further away from
the free end of that temple. The pair of glasses can also function as a headset. If the
headset is connected to a portable device through a cord 610, the glasses include at least

one connector to receive the cord 610. In one embodiment, the connector 606 at the
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glasses is a female connector. The cord 610 for the portable device ends with a male
connector 608 to be inserted into female connector 606 at the glasses. When the glasses
are worn, both ear buds are inserted into the ears of the users. Together with the bridge
(directly or indirectly through the nose pads) on the nose, and the ear buds inserted into
the ears of the user, the glasses can be stably held on the head of the user. In the
embodiment of a wired headset with one connector, when worn, the cord 610 can drape
behind one of the ears.

Regarding embodiments with ear buds at the free ends of the temples, in yet
another embodiment, the ends of the temples are small and are made of soft materials. If
the user chooses to wear such glasses, but does not want to use the speakers, the user has
the option to comfortably wear the glasses with the ear buds positioned above his ears.

In one embodiment, the length of the tubes or the stubs is not fixed, but is
adjustable. The tubes or the stubs are retractable and extendable, for example, similar to
the embodiment shown in FIG. 3. The positions of the tubes or the stubs also can be
changed, for example, similar to the embodiment shown in FIG. 2. Alternatively, the
temples can be made of malleable materials to allow some adjustment to fit different
users. Glasses with such flexibilities, if applied to the embodiments with ear buds at the
free ends of the temples, are even easier to adjust to fit different users, for example,
because one may only need to adjust the distance between the ear buds and the lens
holders of the glasses.

In yet in another embodiment, a pair of glasses functioning as a headset with a
speaker and a microphone further includes a camera, as shown in FIG. 26. The glasses
650 include a temple 652 that has a microphone 654, a speaker 656 and a camera 658
with a connector 660. The connector 660 is for connecting, for example, to a portable
device that includes at least the power source for the glasses.

The camera 658 is preferably a digital camera with an on/off switch 662. For
example, the camera 658 is a CCD camera with a CCD controller coupled to a CCD chip,
a CCD memory device and a lens.

In one embodiment, with the connector 660 connected to the portable device,
when the switch 662 is pushed on, the CCD chip takes a picture. The charges in the CCD
chip are digitized and transmitted through the connector to the portable device, under the
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management of the controller. At least some of the charges can be temporarily stored in
the CCD memory device, for example, to accommodate the differences in speed in taking
pictures and sending the pictures to the portable device through the connector. In this
embodiment, images are permanently stored at the portable device.

In one embodiment, the glasses do not offer focusing capability. The CCD chip
can be located, for example, at the focal point of the lens. In another embodiment, there
is an image distance control knob. For example, a mechanical lever can be pre-
programmed or pre-set to move the lens to one or more different positions. There can be
Jjust two positions. One position can be for close-up shots and another for distance shots,
such as close-up being about 2 ft from the lens and the distant being about 6 ft away; or
close-up being about 8 inches away and distant being about 2 ft away.

FIG. 26 shows one embodiment regarding the location of the camera 658 at the
end of the temple or arm 652 of the glasses next to the hinge of the temple. The lens of
the camera faces forward. In this situation, what the user sees is substantially what the
- captured image would be. In other words, in a general sense, what the user sees through
the glasses is what the user gets, without the need for an additional view finder. With
such an embodiment, it is relatively easy for a user to take pictures, hands-free, without
the need for an additional strap for holding the camera.

The connector 660 at the end of the glasses 650 can be, for example, a 4-terminal
connector, one for ground, one for power and the other two for transmit and receive
signals. In another embodiment, the connector 660 can be a 3-terminal connector, with
the power line and one of the signal lines sharing one terminal.

Regarding the embodiment shown in FIG. 26, the speaker 656 can be in the
glasses, with a tube 666 and an ear bud 668, to help bring audio signals to the user. In
one embodiment, the tube 666 can be rotated at its end where it connects to the glasses.

In one embodiment, the CCD with the CCD memory device and the CCD
controller are on the same integrated circuit.

The embodiment shown in FIG. 26 also includes a microphone 654. In one
embodiment, the CCD memory device also stores audio signals from the microphone.
For example, the memory device stores the last 15 seconds of audio signals. When the

user takes a picture, the previous 15 seconds of audio signals can be coupled to the
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picture. The next 10 seconds of audio signals can also be coupled to the picture. The
audio signals or the digitized version of the audio signals can also be transmitted to the
portable device with the corresponding picture. In the future, if the user wants to view
the picture, the audio signals can be played with the picture at the same time.

The electrical components in the portable device for the glasses with a camera can
be incorporated in the glasses. For example, the power sources can also be in the glasses
and the glasses do not have to include a connector. In one embodiment, the glasses
include non-volatile memory to store at least a number of pictures. In another
embodiment, the glasses further includes a connector to receive a memory card, such as a
flash memory device. One embodiment of such a removable card on a pair of glasses is
shown in FIG. 17, where the card 352 can be a removable memory card. The card can be
a standard memory card with a USB connector. Pictures taken can be stored in the
removable memory card.

In yet another embodiment for the glasses with a camera, the glasses do not
include a speaker or a microphone. The glasses include a temple that has a CCD
controller coupled to a CCD chip, a CCD memory device and a lens. The temple also
includes an on/off switch with a connector. The connector is for connecting, for
example, to a portable device that includes at least the power source for the camera.

Additional disclosure on camera in glasses can be found in U.S. Provisional
Application No. 60/583,169, filed on June 26, 2004, which is hereby incorporated by
reference.

A number of electrical components have been described. They can be on circuit
boards, which can be made of flexible materials. They can be on a substrate. They can
also be integrated into one or more integrated circuits.

Although a number of embodiments have been described of glasses with hearing
enhanced and/or other audio signal generation capabilities, in one embodiment, the
hearing enhanced and/or other audio signal generation capabilities are in another
apparatus. When a person is using that apparatus, a third party again would not be able to
tell whether the person is having his hearing enhanced, or listening to other audio signals.

This again may be able to remove the stigma of wearing a hearing aid.
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FIGs. 27A-27G are images of a connector and a pair of speakers which can be
attached to or integral with a pair of eyeglasses according to one embodiment of the
invention. Also illustrated is a cord having a male connector at one end and a female
connector at the other end, and a microphone and a clip on the cord.

FIGs. 28A-28C are images of a pair of connectors and a pair of speakers which
can be attached to or integral with the temple tips of a pair of eyeglasses according to one
embodiment of the invention. Also shown are attachable tubes that serve to guide audio
signals to the ears of a user wearing the pair of eyeglasses. Further illustrated is a cord
having a male connector at one end and a pair of female connectors at the other end.

FIGs. 29A-29D are images of a pair of speakers which can be attached to or
integral with temples of a pair of eyeglasses according to one embodiment of the
invention. Also illustrated is a cord having a male connector at one end and with the
other ends connected to the speakers.

FIGs. 30A-30D are images of a mockup representing a connector and a pair of
speakers which could be attached to or integral with the temples of a pair of eyeglasses
according to one embodiment of the invention.

FIGs. 31A-31F are images of a pair of connectors, a pair of microphones and a
pair of speakers which can be attached to the temple tips of a pair of eyeglasses according
to one embodiment of the invention. One of the microphones also has an attachable
pickup tube to assist with voice pickup from a user of the eyeglasses. Also illustrated is a
cord (e.g., lanyard) having a male connector at one end and a pair of female connectors at
the other end.

FIGs. 32A-32H are images of a pair of microphones and a pair of speakers which
can be attached to the temples of a pair of eyeglasses according to one gmbodiment of the
invention. One of the microphones also has an attachable pickup tube to assist with voice
pickup from a user of the eyeglasses. The speaker and the microphones are wired to a
multi-pin or a multi-terminal connector. Also illustrated is an adapter/extension cord
having two types of male connectors at one end and a counterpart multi-pin or multi-
terminal connector at the other end. Of the two types of male connectors, one type is for

inserting onto a mobile phone jack, and the other type is for inserting into an audio
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delivery device (e.g., CD or FM radio). The adapter/extension cord also has a switch to
direct signals to an appropriate one of the male connectors.

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,
implementations or features provided in the description herein.

A number of embodiments in 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 embodied 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.

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.

Also, in this specification, 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 embodiment 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
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process flowcharts or diagrams representing one or more embodiments of the invention
do not inherently indicate any particular order nor imply any limitations in the invention.

Other embodiments of the invention will be apparent to those skilled in the art
from a consideration of this specification or practice of the invention disclosed herein. It
is intended that the specification and examples be considered as exemplary only, with the
true scope and spirit of the invention being indicated by the following claims.

Other embodiments of the invention will be apparent to those skilled in the art from
a consideration of this specification or practice of the invention disclosed herein. It is
intended that the specification and examples be considered as exemplary only, with the true

scope and spirit of the invention being indicated by the following claims.

What is claimed is:
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CLAIMS

1. A pair of glasses for enhancing the hearing of a user, comprising:

a first lens holder for receiving lenses, the first lens holder having a first side and

a second side;

a second lens holder for receiving lenses, the second lens holder having a first

side and a second side;

a bridge element coupling the first side of the first lens holder to the second side

of the second lens holder;

a first temple pivotally secured to the second side of the first lens holder through a

first joint;

a second temple pivotally secured to the first side of the second lens holder

through a second joint;
a first speaker in the vicinity of the first temple;
a second speaker in the vicinity of the second temple;
a microphone to receive audio signals; and

at least one electrical component that performs a hearing enhanced function to

enhance audio signals from the microphone to be sent to the speakers for the user to hear,

wherein at least one electrical component is for generating other audio signals by
the speakers, with the other audio signals originating from signals other than audio

signals captured by the microphone.

2. A pair of glasses as recited in claim 1 wherein the glasses further include two

tubes, each for guiding sound from one of the speakers to the corresponding ear.
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3. A pair of glasses as recited in claim 2 wherein the tubes are detachable from the

glasses.

4. A pair of glasses as recited in claim 2 wherein the length of the tubes is

adjustable.
5. A pair of glasses as recited in claim 2 wherein the tubes can be rotated.

6. A pair of glasses as recited in claim 2, wherein the tubes do not plug the hearing
canals of the user so the user can hear both sounds directly from the ambient environment

and the enhanced audio signals.

7. A pair of glasses as recited in claim 1 wherein the microphone is located at a

temple closer to the hinge than the free end of that temple.

8. A pair of glasses as recited in claim 1 wherein at least one electrical component
for hearing enhancement is in a portable device that is electrically coupled to the at least

one electrical component in the glasses.
9. A pair of glasses as recited in claim 8 wherein the at least one electrical
component in the portable device is wirelessly coupled to the at least one electrical

component in the glasses.

10. A pair of glasses as recited in claim 1 wherein the two speakers are electrically

connected based on a conductor in the glasses.

11. A pair of glasses as recited in claim 8 wherein the at least one electrical
component in the portable device is coupled to the at least one electrical component in

the glasses through a wire connection.
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12. A pair of glasses as recited in claim 11 wherein the microphone is mounted on the

wire.

13. A pair of glasses as recited in claim 1 further comprising another microphone,

wherein the microphones are directional microphones.

14. A pair of glasses as recited in claim 1 wherein the at least one electrical

component for hearing enhancement is in a portable device that is tethered to the glasses.

15. A pair of glasses as recited in claim 11 further comprising a connector, wherein

the wire connection is through the connector.

16. A pair of glasses as recited in claim 15 wherein the connector is a standard male

stereo mini-phone plug.

17. - A pair of glasses as recited in claim 15 wherein the connector is at least partially

covered.

18. A pair of glasses as recited in claim 15 wherein the connector is at the temple tip

of one of the temples.

19. A pair of glasses as recited in claim 1 wherein the microphone is wirelessly

coupled to the glasses.

20. A pair of glasses as recited in claim 1 wherein the hearing enhanced function

includes amplifying a predetermined frequency range of the audio signals from the

microphone.

21. A pair of glasses as recited in claim 20 wherein the frequency range is above 1
kHz.
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22. A pair of glasses as recited in claim 20 wherein the frequency range is the
frequency range that contains more than 60% of the information in standard everyday

human communication.

23. A pair of glasses as recited in claim 20 wherein the frequency range is tailored to

the hearing needs of the user.

24. A pair of glasses as recited in claim 23 wherein the hearing of the user is
calibrated, and the calibration is performed either through a web site or off-line with a

computer.

25. A pair of glasses as recited in claim 23 wherein the hearing of the user is

calibrated, and at least some of the results from the calibration are stored in the glasses.

26. A pair of glasses as recited in claim 1 wherein at least one electrical component in
the glasses is for managing power consumption of other electrical components in the

glasses.

27. A pair of glasses as recited in claim 26 wherein in managing power consumption,
at least some of the electrical components can be deactivated based on a power level of

the audio signals.

28. A pair of glasses as recited in claim 26 wherein
the hearing enhanced function includes amplifying a predetermined
frequency range of the audio signals from the microphone, and
in managing poWer consumption, the amount of amplification depends on

a noise level of the environment of the glasses.

29.  Anpair of glasses as recited in claim 1 wherein
the hearing enhanced function includes amplifying a predetermined

frequency range of the audio signals from the microphone, and
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the amount of amplification is reduced as a function of the noise level of

the environment.

30. A pair of glasses as recited in claim 1 wherein the other audio signals originate

from a telephone call.

31. A pair of glasses as recited in claim 30 wherein the glasses further include an

operation indicator to indicate that there is an incoming telephone call.

32. A pair of glasses as recited in claim 30 wherein the glasses further perform noise

cancellation techniques to be activated during the telephone call.

33. A pair of glasses as recited in claim 1 wherein the other audio signals originate

from an audio player.

34. A pair of glasses as recited in claim 33 wherein the audio player is in the glasses.
35. A npair of glasses as recited in claim 33 wherein the audio player is in a portable
device, which is electrically coupled to the glasses through a wired or wireless
connection.

36. A pair of glasses as recited in claim 33 wherein the audio player is an MP3 player.
37. A npair of glasses as recited in claim 33 wherein the audio player is a radio.

38. A pair of glasses as recited in claim 37 wherein the radio is a personalized radio
that keeps track of one preference of the user regarding audio signals from the radio

received by the user.

39. A pair of glasses as recited in claim 1 wherein the other audio signals originate

from a public source.
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40. A pair of glasses as recited in claim 1 wherein the glasses further include a battery

inserted into a cavity in a temple of the glasses.

41. A pair of glasses as recited in claim 1 wherein the glasses further include a cavity

to receive a battery adapter that is tethered to a case holding a battery.

42. A pair of glasses as recited in claim 1 wherein the first speaker is at least partially
embedded in the first temple, and the second speaker is at least partially embedded in the

second temple.

43. A pair of glasses as recited in claim 1 wherein
the first speaker is at the end of a stub, which extends from the first temple, and
the second speaker is at the end of another stub, which extends from the second

temple.

44. A pair of glasses as recited in claim 1 wherein

the first speaker is at least partially embedded in the temple tip of the first temple

and

the second speaker is at least partially embedded in the temple tip of the second

temple.

45. A pair of glasses as a headset, comprising:

a first lens holder for receiving lenses, the first lens holder having a first side and

a second side;

a second lens holder for receiving lenses, the second lens holder having a first

side and a second side;

a bridge element coupling the first side of the first lens holder to the second side

of the second lens holder;

Provisional Patent Application -50- IPVCP001P5

Apple Inc. EX1012 Page 52



a first temple pivotally secured to the second side of the first lens holder through a

first joint;

a second temple pivotally secured to the first side of the second lens holder

through a second joint;
a first speakers in the vicinity of the first temple;

a second speaker in the vicinity of the second temple, the second speaker
electrically connected to the first speaker through a conductor embedded in the glasses;

and

a standard male stereo mini-phone plug connector at the temple tip of one of the

temples, with the plug electrically connected to the two speakers.

46. A pair of glasses as recited in claim 45 wherein

the headset can be used to communicate in a phone call using a headset-to-phone

cord; and
the cord includes
a female stereo mini phone plug;

a male stereo mini-phone plug electrically connected to the female mini
phone plug, the male stereo plug including a first, a second and a third terminals;

and

a microphone electrically connected to the first and the third terminal, with
the second terminal connected to the first speaker and the third terminal connected

to the second speaker.

47. A headset-to-phone cord that allows a standard headset with two speakers to be

used as the headset of a phone, the cord comprising:

a female stereo mini phone plug;
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a male stereo mini-phone plug electrically connected via a plurality of separate
conductors to the female stereo mini phone plug, the male stereo plug including a first, a

second and a third terminals; and

a microphone electrically connected to the first and the third terminal, with the
second terminal connected to the first speaker and the third terminal connected to the

second speaker,

wherein the headset can be used as the headset of a phone by inserting the male

connector into phone jack of the phone.

48. A pair of glasses as a headset, comprising:

a first lens holder for receiving lenses, the first lens holder having a first side and

a second side;

a second lens holder for receiving lenses, the second lens holder having a first

side and a second side;

a bridge element coupling the first side of the first lens holder to the second side

of the second lens holder;

a first temple pivotally secured to the second side of the first lens holder through a

first joint;

a second temple pivotally secured to the first side of the second lens holder

through a second joint;
a first speaker in the vicinity of the first temple;
a second speaker in the vicinity of the second temple;

a first standard male mono connector at the temple tip of the first temple, with the

connector electrically connected to the first speaker; and

a second standard male mono connector at the temple tip of the second temple,

with the connector electrically connected to the second speaker.
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49. A pair of glasses as recited in claim 48 wherein

the headset can be used to communicate in a phone call based on a mono-plugs-

to-stereo-plug adapter cord; and
the cord includes

two female mono mini phone plugs, each plug connecting to a signal wire,

and at least one plug further connecting to a ground wire; and

a male stereo mini-phone plug with three terminals, one electrically
connected to the ground wire, and the other two, each connected to one of the

signal wires.

50. A pair of glasses for providing audio signals to a user, comprising:

a first lens holder for receiving lenses, the first lens holder having a first side and

a second side;

a second lens holder for receiving lenses, the second lens holder having a first

side and a second side;

a bridge element coupling the first side of the first lens holder to the second side

of the second lens holder;

a first temple pivotally secured to the second side of the first lens holder through a

first joint;

a second temple pivotally secured to the first side of the second lens holder

through a second joint;
a first speaker in the vicinity of the first temple;
a second speaker in the vicinity of the second temple;

a first ear bud at one end of the first temple, the ear bud being audibly coupled to
the first speaker; and

a second ear bud at one end of the second temple, the ear bud being audibly

coupled to the second speaker;
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wherein when the glasses are worn by the user, the user can hear the audio signals

from the speakers through the ear buds, and

wherein the glasses can be stably held on the head of the user with the bridge on

the nose of the user and the ear buds inserted into the ears of the user.

51. A plurality of pairs of glasses for enhancing users’ hearing, each pair of glasses
comprising:
a first lens holder for receiving lenses, the first lens holder having a first side and

a second side;

a second lens holder for receiving lenses, the second lens holder having a first

side and a second side;

a bridge element coupling the first side of the first lens holder to the second side

of the second lens holder;

a first temple pivotally secured to the second side of the first lens holder through a
first joint;

a second temple pivotally secured to the first side of the second lens holder
through a second joint;

a first speakers in the vicinity of the first temple;

a second speaker in the vicinity of the second temple;

a microphone to receive audio signals; and

at least one electrical component that performs a hearing enhanced function to
enhance audio signals from the microphone by amplifying the audio signals in a preset
frequency range by a preset amount, and then sent the enhanced signals to the speakers
for the user wearing that glasses to hear,

wherein the set of glasses includes at least a first pair of glasses and a second pair
of glasses, and

wherein the preset frequency range or the preset amplification amount of the first

pair is different from the second pair to allow a user to select the pair the user prefers.
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52. A pair of eyeglasses operable as a headset, comprising:
an eyeglass frame having a pair of temples;
a speaker attached to or integral with one of the temples; and

a connector at one of the temples, the connector being electrically connected to

the speaker.

53. A pair of eyeglasses as recited in claim 52, wherein the speaker is at least partially

embedded in the one of the temples.

54. A pair of eyeglasses as recited in claim 52, wherein the connector is a male or a

female connector.

55. A pair of eyeglasses as recited in any of claims 52-54, wherein the connector is a

standard audio connector.

56. A pair of eyeglasses as recited in any of claims 52-55, wherein the speaker is
offset from the one of the temples by a support member that mechanically couples the at

least one speaker to the one of the temples.

57. A pair of eyeglasses as recited in any of claims 52-56, wherein said eyeglasses

have a pair of speakers, each being associated with one of the temples.

58. A pair of eyeglasses as recited in any of claims 52-56, wherein at least one wire is
at least partially internal to the eyeglass frame and serves to electrically connect the

connector to the speaker.
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59. A pair of eyeglasses as recited in any of claims 52-58, wherein at least one wire
traverses at least a portion of an inner, exterior surface of the eyeglass frame while

connecting the connector to the speaker.

60. A pair of eyeglasses as recited in claim 59, wherein the inner, exterior surface

includes a slot for receiving the wire.

61. A pair of eyeglasses as recited in any of claims 52-60, wherein the speaker is

permanently attached to the one of the temples.

62. A pair of eyeglasses as recited in any of claims 52-61, wherein the connector is at

the temple tip of the one of the temples.

63.  An apparatus, device or method as described in the description or shown in the

drawings herewith.
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