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HEAD-WORN STRUCTURE WITH FITNESS
MONITORING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-

tion Ser. No. 18/597,874, filed Mar. 6, 2024, and entitled
“SYSTEM FOR POWERING HEAD-WORN PERSONAL
ELECTRONIC APPARATUS,” which 1s 1ncorporated
herein by reference, which in turn 1s a continuation of U.S.
patent application Ser. No. 18/375,893, filed Oct. 2, 2023,
now U.S. Pat. No. 12,044,901, and entltled “SYSTEM FOR
CHARGING EMBEDDED BATTERY IN WIRELESS
HEAD-WORN PERSONAL ELECTRONIC APPARA-
TUS,” which 1s incorporated herein by reference, which 1n
turn 1s a continuation of U.S. patent application Ser. No.
16/182,969, filed Nov. 7, 2018, now U.S. Pat. No. 12,078,
870, and entltled “EYEWEAR HOUSING FOR CHARG-
ING EMBEDDED BATTERY IN EYEWEAR FRAME”
which 1s incorporated herein by reference, which 1n turn 1s

a continuation of U.S. patent application Ser. No. 16/127,
957, now U.S. Pat. No. 11,086,147, filed Sep. 11, 2018, and

entitled “EYEWEAR SUPPORTING ELECTRICAL COM-
PONENTS AND APPARATUS THEREFOR” which is
incorporated herein by reference, which in turn 1s a con-
tinuation of U.S. patent application Ser. No. 14/715,501,
now U.S. Pat. No. 10,330,956, filed May 18, 2015, and
entitled “EYEWEAR SUPPORTING ELECTRICAL COM-
PONENTS AND APPARATUS THEREFOR” which 1is
incorporated herein by reference, which 1 turn 1s a con-
tinuation of U.S. patent application Ser. No. 13/367,346,
filed Feb. 6, 2012, now U.S. Pat. No. 9,033,493, and entitled
“EYEWEAR SUPPORTING ELECITRICAL COMPO-
NENTS AND APPARATUS THEREFOR” which 1s incor-
porated herein by reference, which 1n turn 1s a continuation
of U.S. patent application Ser. No. 12/462,286, filed Jul. 31,
2009, now U.S. Pat. No. 8,109,629, and entltled “EYE-
WEAR SUPPORTING ELECTRICAL COM. 3‘ONEN“S
AND APPARATUS THEREFOR” which 1s incorporated
herein by reference, which 1n turn 1s a continuation of U.S.
patent application Ser. No. 11/580,222, filed Oct. 11, 2006,
now U.S. Pat. No. 7,581,833, and entitled “EYEWEAR
SUPPORTING AFTER-MARKET ELECTRICAL COM-
PONENTS” which i1s hereby incorporated herein by refer-
ence.

This application and U.S. patent application Ser. No.

11/380,222 references U.S. patent application Ser. No.
11/183,269, filed Jul. 15, 2005, now U.S. Pat. No. 7,922,321,

and entitled “EYEGLASSES SUPPORTING AFTER MAR-
KET ELECTRICAL COMPONENTS,” which 1s hereby
incorporated herein by reference, which references U.S.
patent application Ser. No. 10/964,011, filed Oct. 12, 2004,
now U.S. Pat. No. 7,192,136, and entitled “TETHERED
ELECTRICAL COMPONENTS FOR EYEGLASSES”
which 1s hereby incorporated herein by reference, which in
turn references each of: (1) U.S. Provisional Patent Appli-
cation No. 60/509,631, filed Oct. 9, 2003, and entitled
“TETHERED EL. JCTRICAL COMPONENTS FOR EYE-
GLASSES,” which 1s hereby incorporated herein by refer-
ence; (11) U S. Provisional Patent Application No. 60/527,
565, filed Dec. 8, 2003, and enfitled “ADAPTABLE
COMMUNICATION rh_,CHNIQU HS FOR ELECTRONIC
DEVICES,” which 1s hereby incorporated herein by refer-
ence; (111) U.S. Provisional Patent Application No. 60/562,
798, filed Apr. 15, 2004, entitled “EYEWEAR WITH
ULTRAVIOLET DETECTION SYSTEM,” and which 1s
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hereby incorporated herein by reference; (1v) U.S. Provi-
sional Patent Application No. 60/583,169, filed Jun. 26,

2004, entitled “ELECTRICAL COMPONENTS FOR USE
WITH EYEWEAR, AND METHODS THEREFOR,” and
which 1s hereby incorporated herein by reference; (v) U.S.
Provisional Patent Application No. 60/592,045, filed Jul. 28,
2004, entitled “EYEGLASSES WITH A CLOCK OR
OTHER ELECTRICAL COMPONENT,” and which 1is
hereby 1incorporated hereimn by reference; and (vi) U.S.
Provisional Patent Application No. 60/605,191, filed Aug.
28, 2004, entitled “ELECTRICAL COM 3‘ONENTS FOR
USE WITH EYEWEAR, AND METHODS THEREFOR,”
and which 1s hereby incorporated herein by reference.
This application and U.S. patent application Ser. No.
11/580,222 also claim priority to each of: (1) U.S. Provi-
sional Patent Application No. 60/725,999, filed Oct. 11,
2005, and entitled “EYEWEAR SUPPORTING AFTER-
MARKET ELECTRICAL COMPONENTS,” which 1s
hereby incorporated herein by reference; (1) U.S. Provi-
sional Patent Application No. 60/725,896, filed Oct. 11,
2005, and entitled “EYEGLASSES WIT%I _JLECTRICAL
COMPONENTS,” which 1s hereby incorporated herein by
reference; (111) U.S. Provisional Patent Application No.
60/787,850, filed Apr. 1, 2006, and entitled “EYEGLASSES
WITH A HEART RATE MONITOR,” which 1s hereby
incorporated herein by reference; and (iv) U.S. Provisional
Patent Application No. 60/846,1350, filed Sep. 20, 2006, and
entitled “EYEGLASSES WITH ACTIVITY MONITOR-
ING,” which 1s hereby incorporated herein by reference.
This application, by way of U.S. patent application Ser.
No. 16/182,969, 1s a continuation of U.S. patent application
Ser. No. 16/049,120, filed Jul. 30, 2018, and entitled SUP-
PORTING “EYEWEAR EMBEDDED ELECTRONIC
COMPONENTS,” which 1s hereby incorporated herein by
reference, which 1n turn 1s a continuation of U.S. patent
application Ser. No. 15/375,423, filed Dec. 12, 2016, and
entitled “EYEWEAR SUPPORTING EMBEDDED ELEC-
TRONIC COMPONENTS,” which 1s hereby incorporated
herein by reference, which 1n turn 1s a continuation of U.S.
patent application Ser. No. 14/557,409, filed Dec. 1, 2014,
and entitled “EYEWEAR SUPPORTING EM BQDD 5D
ELECTRONIC COMPONENTS,” now U.S. Pat. No. 9,547,
184, which 1s hereby incorporated herein by reference,

which 1n turn 1s a continuation of U.S. patent application Ser.

No. 13/9535,336, filed Jul. 31, 2013, and entitled “EYE-
WEAR SUPPORTING BONE CONDUCTING
SPEAKER,” now U.S. Pat. No. 8,905,542, which 1s hereby
incorporated herein by reference, which 1 turn 1s a con-
tinuation of U.S. patent application Ser. No. 13/085,402,
filed Apr. 12, 2011, and entitled “EYEWEAR SUPPORT-
ING AFTER-MARKET ELECTRICAL COMPONENTS,”
now U.S. Pat. No. 8,500,271, which is hereby incorporated
herein by reference, which in turn references U.S. patent
application Ser. No. 11/183,269, filed Jul. 15, 2005, and
entitled “EYEWEAR SUPPORTING AFTER-MARKET
ELECTRICAL COMPONENTS,” now U.S. Pat. No. 7,922,
321, which 1s hereby incorporated herein by reference,

which 1n turn references U.S. patent application Ser. No.
10/964,011, filed Oct. 12, 2004, and entitled “TETHERED

ELECTRICAL COMPONENTS FOR EYEGLASSES,”
now U.S. Pat. No. 7,192,136, which 1n turn references each
of: (1) U.S. Provisional Patent Application No. 60/509,631,
filed Oct. 9, 2003, and entitled “TETHERED ELECTRI-
CAL COMPONENTS FOR EYEGLASSES,” which is
hereby incorporated herein by reference; (1) U.S. Provi-
sional Patent Application No. 60/527,5635, filed Dec. 8,
2003, and enftitled “ADAPTABLE COMMUNICATION
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TECHNIQUES FOR ELECTRONIC DEVICES,” which is
hereby incorporated herein by reference; (111) U.S. Provi-

sional Patent Application No. 60/562,798, filed Apr. 13,
2004, entitled “EYEWEAR WITH ULTRAVIOLET
DETECTION SYSTEM.,” which 1s hereby incorporated
herein by reference; (1v) U.S. Provisional Patent Application
No. 60/583,169, filed Jun. 26, 2004, entitled “ELECTRI-
CAL COMPONENTS FOR USE WITH EYEWEAR, AND

METHODS THEREFOR,” which i1s hereby incorporated

herein by reference; and (v) U.S. Provisional Patent Appli-
cation No. 60/592,045, filed Jul. 28, 2004, entitled “EYE-

GLASSES WITH A CLOCK OR OTHER ELECTRICAL
COMPONENT,” which 1s hereby incorporated herein by
reference; and (v1) U.S. Provisional Patent Application No.

60/605,191, filed Aug. 28, 2004, entitled “ELECTRICAL
COMPONENTS FOR USE WITH EYEWEAR, AND
METHODS THEREFOR,” which i1s hereby incorporated

herein by reference.

This application, by way of U.S. patent application Ser.
No. 11/183,269, also references each of: (1) U.S. Provisional
Patent Application No. 60/592,045, filed Jul. 28, 2004,
entitled “EYEGLASSES WITH A CLOCK OR OTHER
ELECTRICAL COMPONENT,” which 1s hereby incorpo-
rated herein by reference; (11) U.S. Provisional Patent Appli-
cation No. 60/605,191, ﬁledAug 28, 2004, entitled “ELEC-
TRICAL COMPON. JNTS FOR USE WITH EYEWEAR,
AND METHODS THEREFOR,” which 1s hereby incorpo-
rated herein by reference; (11) U.S. Provisional Patent
Application No. 60/618,107, filed Oct. 12, 2004, and entitled
“TETHERED ELECTRICAL COMPONENTS FOR EYE-
GLASSES,” which 1s hereby incorporated herein by refer-
ence; (1v) U S. Provisional Patent Application No. 60/620,
238, filed Oct. 18, 2004, entitled “EYEGLASSES WITH
HEARING ENHANCED AND OTHER AUDIO SIGNAL-
GENERATING CAPABILITIES,” which i1s hereby incor-
porated herein by reference; (v) U.S. Provisional Patent
Application No. 60/647,836, filed Jan. 31, 2003, and entitled
“EYEGLASSES WITH HEART RATE MONITOR,” which
1s hereby incorporated herein by reference; and (vi) U.S.
Provisional Patent Application No. 60/647,826, filed Jan. 31,
2005, and enfitled “EYEWEAR WITH ELECTRICAL
COMPONENTS,” which 1s hereby incorporated herein by
reference.

This application by way of U.S. patent application Ser.

No. 16/182,969, 1s a continuation of U.S. patent application
Ser. No. 15/409 , 723, filed Jan. 19, 2017, and entitled “EYE-

WEAR HOUSING FOR CHARGING EMBEDDED BAT-
TERY IN EYEWEAR FRAME” which 1s hereby incorpo-
rated herein by reference, which in turn 1s a continuation of
U.S. patent application Ser. No. 13/831,512, filed Mar. 14,
2013, and entitled “EYEWEAR SUPPORTING AFTER-
MARKET ELECTRICAL COMPONENTS” which is
hereby incorporated herein by reference, which in turn 1s a

continuation of U.S. patent application Ser. No. 12/806,312,
filed Aug. 10, 2010, and entitled “EYEWEAR WITH

MULTI-PART TEMPLE FOR SUPPORTING ONE OR
MORE ELECTRICAL COMPONENTS” (now U.S. Pat.
No. 8,465,151) which 1s hereby incorporated herein by

reference, which in turn 1s a continuation-mn-part ol U.S.
patent application Ser. No. 12/462,286, filed Jul. 31, 2009,

and entitled “EYEWEAR SUPPORTING ELECTRICAL
COMPONENTS AND APPARATUS THEREFOR” (now
U.S. Pat. No. 8,109,629) which 1s hereby incorporated
herein by reference, which in turn 1s a continuation of U.S.
patent application Ser. No. 11/580,222, filed Oct. 11, 2006,
and enfitled “EYEWEAR SUPPORTING AFTER-MAR-
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KET ELECTRICAL COMPONENTS” (now U.S. Pat. No.
7,581,833) which 1s hereby incorporated herein by refer-
ence.

This application, by way of U.S. patent application Ser.
No. 10/964,011, also references each of: (1) U.S. Provisional

Patent Application No. 60/509,631, filed Oct. 9, 2003, and
entitled “TETHERED FELECTRICAL COMPONENTS
FOR EYEGLASSES,” which 1s hereby incorporated herein
by reference; (1) U.S. Provisional Patent Application No.

60/527,563, filed Dec. 8, 2003, and entitled “ADAPTABLE
COMMUNICATION TECHNIQUES FOR ELECTRONIC
DEVICES,” which 1s hereby incorporated herein by refer-
ence; (111) U.S. Provisional Patent Application No. 60/562,
798, filed Apr. 15, 2004, entitled “EYEWEAR WITH
ULTRAVIOLET DETECTION SYSTEM,” and which 1s
hereby incorporated herein by reference; (1v) U.S. Provi-
sional Patent Application No. 60/583,169, filed Jun. 26,
2004, entitled “ELECTRICAL COMPONENTS FOR USE
WITH EYEWEAR, AND METHODS THEREFOR,” and
which 1s hereby incorporated herein by reference; (v) U.S.
Provisional Patent Application No. 60/592,045, filed Jul. 28,
2004, entitled “EYEGLASSES WITH A CLOCK OR
OTHER ELECTRICAL COMPONENT,” and which 1is
hereby 1incorporated hereimn by reference; and (vi) U.S.
Provisional Patent Application No. 60/605,191, filed Aug.
28, 2004, entitled “ELECTRICAL COM 3‘ONENTS FOR
USE WITH EYEWEAR, AND METHODS THEREFOR,”
and which 1s hereby incorporated herein by reference.

This application via U.S. patent application Ser. No.
12/806,312 1s also a continuation-in-part of U.S. patent

application Ser. No. 12/317,043, filed Dec. 18, 2008, and
entitled “EYEGLASSES WITH MONITORING CAPA-
BILITY,” (now U.S. Pat. No. 7,771,046) which 1s hereby
incorporated herein by reference, which 1 turn 1s a con-
tinuation of U.S. patent application Ser. No. 12/214,435,
filed Jun. 19, 2008, and entitled “EYEGLASSES WITH
USER MONITORING,” (now U.S. Pat. No. 7,481,531),
which 1s hereby incorporated herein by reference, which in

turn 1s a continuation of U.S. patent application Ser. No.
11/891,411, filed Aug. 9, 2007, and entitled “EYEGLASSES

WITH ACTIVITY MONITORING” (now U.S. Pat. No.
7,401,918), which 1s hereby incorporated herein by refer-
ence, which 1n turn references U.S. patent application Ser.
No. 11/183,276, filed Jul. 15, 2005, and entitled “EYE-
GLASSES WITH ACTIVITY MONITORING” (now U.S.
Pat. No. 7,255,4377), which 1s hereby incorporated herein by
reference, which in turn references U.S. patent application

Ser. No. 10/964,011, filed Oct. 12, 2004, and entitled

“TETHERED ELECTRICAL COMPONENTS FOR EYE-
GLASSES” (now U.S. Pat. No. 7,192,136), which is hereby
incorporated herein by reference.

This application via U.S. patent application Ser. No.
11/183,276 also references each of: (1) U.S. Provisional
Patent Application No. 60/592,045, filed Jul. 28, 2004,
entitled “EYEGLASSES WITH A CLOCK OR OTHE
ELECTRICAL COMPONENT,” and which 1s hereby incor-
porated herein by reference; (11) U.S. Provisional Patent
Application No. 60/605,191, filed Aug. 28, 2004, entitled
“ELECTRICAL COMPONENTS FOR USE WITH EYE-
WEAR, AND METHODS THEREFOR,” and which 1is
hereby incorporated herein by reference; (111) U.S. Provi-

sional Patent Application No. 60/618,107, filed Oct. 12,
2004, and entitled “TETHERED ELECTRICAL COMPO-

NENTS FOR EYEGLASSES,” which 1s hereby incorpo-
rated herein by reference; (1v) U.S. Provisional Patent Appli-
cation No. 60/620,238, filed Oct. 18, 2004, entitled

“EYEGLASSES WITH HEARING ENHANCED AND
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OTHER AUDIO SIGNAL-GENERATING CAPABILI-
TIES,” and which 1s hereby incorporated herein by refer-
ence; (v) U.S. Provisional Patent Application No. 60/647,
836, filed Jan. 31, 2005, and entitled “EYEGLASSES WITH
HEART RATE MONITOR ” which 1s hereby incorporated

herein by reference; and (v1) U.S. Provisional Patent Appli-
cation No. 60/647,826, filed Jan. 31, 2005, and entitled

“EYEWEAR WITH ELECTRICAL COMPONENTS,”
which 1s hereby incorporated herein by reference.
This application via U.S. patent application Ser. No.

12/806,312 also references U.S. patent application Ser. No.
10/822,218, filed Apr. 12, 2004, and entitled “EYE-

GLASSESS FOR WIRELESS COMMUNICATIONS,”
(now U.S. Pat. No. 7,792,552, which 1s hereby incorporated
herein by reference, which in turn references each of: (1)
U.S. Provisional Patent Application No. 60/462,591, filed
Apr. 15, 2003, and entitled “EYEGLASSES FOR WIR*
LESS COMMUNICATION,” which 1s hereby incorporated
herein by reference; (1) U.S. Provisional Patent Application

No. 60/509,631, filed Oct. 9, 2003, and entitled “TETH-
ERED ELECTRICAL COMPONENTS FOR EYE-
GLASSES,” which 1s hereby incorporated herein by refer-
ence; and (11) U.S. Provisional Patent Application No.
60/527,563, filed Dec. 8, 2003, and entitled “ADAPTABLE
COMMUNICATION TECHNIQUES FOR ELECTRONIC
DEVICES,” which 1s hereby incorporated herein by refer-
ence.

In addition, this application 1s related to each of: (1) U.S.
patent application Ser. No. 10/822,218, filed Apr. 12, 2004,
and enfitled “EYEGLASSES FOR WIRELESS COMMUI-
NICATTONS,” which 1s hereby incorporated herein by ref-
erence; (1) U.S. patent application Ser. No. 10/964,011, filed
Oct. 12, 2004, and enfitled “TETHERED ELECTRICAL
COMPONENTS FOR EYEGLASSES,” which i1s hereby
incorporated herein by reference; (111) U.S. patent applica-

tion Ser. No. 11/006,343, filed Dec. 7, 2004, and entitled
“ADAPTABLE COMMUNICATION TECHNIQUES FOR
ELECTRONIC DEVICES,” (now U.S. Pat. No. 7,116,976)
which 1s hereby incorporated herein by reference; (1v) U.S.
patent application Ser. No. 11/078,855, filed Mar. 11, 2005,
and enfitled “EYEWEAR WITH RADIATION DETEC-
TION SYSTEM,” (now U.S. Pat. No. 7,500,746) which 1s
hereby incorporated herein by reference; (v) U.S. patent
application Ser. No. 11/078,857, filed Mar. 11, 2003, and
entitled “RADIATION MONITORING SYSTEM,” which
1s hereby 1corporated herein by reference; (v1) U.S. patent
application Ser. No. 11/183,283, filed Jul. 15, 2005, and
entitled “EVENT EYEGLASSES,” which 1s hereby incor-
porated herein by reference; (vi1) U.S. patent application Ser.

No. 11/183,262, filed Jul. 15, 2005, and entitled “EYE-
GLASSES WITH HEARING ENHANCED AND OTH HR
AUDIO SIGNAL-GENERATING CAPABILITIES,” (now
U.S. Pat. No. 7,760,898) which 1s hereby incorporated
herein by reference; (vii1) U.S. patent application Ser. No.
11/183,256, filed Jul. 15, 2005, and entitled “EYEGLASSES
WITH ELECTRICAL COMPONENTS,” (now U.S. Pat.
No. 7,500,747) which 1s hereby incorporated herein by
reference; (1x) U.S. patent application Ser. No. 11/183,263,
filed Jul. 15, 2005, and entitled “EYEGLASSES WITH A
CLOCK OR OTHER ELECTRICAL COMPONENT,”
(now U.S. Pat. No. 7,380,936) which 1s hereby incorporated

herein by reference; (x) U.S. patent application Ser. No.
11/183,276, filed Jul. 15, 2005, and entitled “EYEGLASSES

WITH ACTIVITY MONITORING,” now U.S. Pat. No.
7,255,437) which 1s hereby incorporated herein by refer-
ence; and (x1) U.S. patent application Ser. No. 11/546,685,
filed Oct. 11, 2006, and entitled “EYEGLASSES HAVING
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A CAMERA”, (now U.S. Pat. No. 7,806,525) which 1s
hereby incorporated herein by reference.

BACKGROUND OF THE INVENTION

Traditionally, eyeglasses have not contained or made any
use of electrical components. In recent years, attempts to
include electrical components within eyeglasses have had
limited success. Even incorporating a small electrical com-
ponent, such as a microphone, 1nto an eyeglass frame may
not be a simple task because, for example, of the necessary
clectrical connections with the electrical component.
Clearly, larger scale electrical components would be more
difficult to be provided in or attached to eyeglass frames.
Many eyeglass frames tend to be very compact and light-
weight and thus may not have a lot of space for electrical
components. Moreover, since eyeglass frames are oiten
fashionable items whose designs are important, there are
substantial design tradeofls 1nvolved with providing or
attaching electrical components to eyeglass frames.

Even 11 electrical components are provided 1in an eyeglass
frame, the ability to alter or change electrical components 1s
problematic. Conventionally, once an eyeglass frame 1s
manufactured, electrical components embedded 1n the eye-
glass frame may not be removed, nor can addition electrical
components be added into the eyeglass frame. Attachment of
clectrical components to eyeglass frames has not proven to
be reliable, design iriendly or commercially successiul.
Hence, there 1s a need for improved approaches to facilitate
modifications or alterations to electrical components used
with eyeglasses.

Typically, to participate 1n wireless communications, a
user holds a mobile phone (e.g., wireless or a cellular phone)
against his ear to hear an audio communication received 1n
a wireless manner. The user usually also speaks towards a
microphone embedded 1n the mobile phone to participate in
the audio communication, again in a wireless manner. More
recently, to facilitate hands-iree operation of mobile phones,
head-sets have been produced and utilized. Typically, a
headset clips over or into an ear of the user to provide a
speaker and a microphone in proximity to the ear and the
mouth, respectively, of the user. Traditionally, the head-set
was connected to the mobile phone by a cord (1.e., wire). In
recent times, head-sets have been developed to operate 1n a
wireless manner, without the need of a cord connected to the
mobile phone. For example, one popular type of wireless
head-set uses Bluetooth wireless transmissions to commu-
nicate between the head-set and the corresponding mobile
phone.

Mobile phones often support both voice calls and text
messaging. When the user does not make use of a head-set,
the user often holds the mobile phone against their ear when
participating 1 a voice call. One problem this presents 1s
that the user 1s not able to see the screen of the mobile phone.
As a result, the user has diflicultly interacting with the
keypad or screen of the mobile phone when the mobile
phone 1s held against the user’s head. Alternatively, when the
user of a mobile phone makes use of a head-set, the user can
receive and participate 1n voice calls 1n a hands-free manner.
Unfortunately, however, the user would need to view a
screen of the mobile phone to participate in text messaging.

Accordingly, there 1s a need for improved wireless com-
munication techniques for users of mobile communication
devices.

SUMMARY

Generally speaking, the invention pertains to techniques
for providing eyewear or other head-worn personal elec-
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tronic apparatus with electrical components. The electrical
components can provide electrical technology to eyewear

(e.g., eyeglasses) or other head-worn personal electronic
apparatus without having to substantially compromise aes-
thetic design principles of the eyewear. The electrical com-
ponents can operate independently or together with other
clectrical components provided elsewhere. Apparatus can
also be provided to present aifter-market electrical compo-
nents.

The electrical components can support signal capturing,
signal processing, signal transmission, signal display, signal
storage and/or power provision. The signals can be, for
example, analog or digital signals. The electrical compo-
nents can, for example, be used to provide audio output
and/or audio pick-up. The electrical components may
include and/or control one or more sensors to monitor and/or
signal the conditions of a user of the eyewear. The electrical
components may also include and/or control one or more
operation 1ndicators to signal operational status of at least
some other electrical components. In addition, the electrical
components can be or pertain to a circuit board or module,
which includes a plurality of electrical components.

The invention can be implemented 1n numerous ways,
including a method, system, device, apparatus, and a com-
puter readable medium. Several embodiments of the inven-
tion are discussed below.

Other aspects and advantages of the invention will
become apparent from the following detailed description
taken 1n conjunction with the accompanying drawings which
illustrate, by way of example, the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be readily understood by the following
detailed description 1n conjunction with the accompanying
drawings, wherein like reference numerals designate like
structural elements, and 1n which:

FIG. 1 1s a perspective view of a pair of glasses according,
to one embodiment of the invention.

FIG. 2 illustrates a diagram of a number of different
embodiments of temple arrangements according to the
invention.

FIG. 3A 1s a diagram of a temple arrangement according,
to one embodiment of the invention.

FIG. 3B 1s a diagram of a temple cover that at least
partially covers a temple (e.g., temple and/or temple tip)
according to one embodiment of the invention.

FIG. 3C 1s a diagram of a fit-over temple that at least
partially fits over a temple (e.g., temple and/or temple tip)
according to one embodiment of the invention.

FIGS. 3D and 3E are diagrams of a temple arrangement
according to another embodiment of the mvention.

FIGS. 3F-3H are diagrams of exemplary multi-part
temples according to different embodiments of the inven-
tion.

FIGS. 31-3K are diagrams of exemplary rearward portions
of multi-part temples according to several embodiments of
the 1nvention.

FIGS. 3L-30 are diagrams of exemplary forward portions
of multi-part temples according to several embodiments of
the 1nvention.

FIG. 3P 1s a diagram of an eyewear products display
apparatus according to one embodiment of the invention.

FI1G. 4 shows examples of diflerent electrical components
according to the mvention.

FIG. 5 1s a chart that depicts examples of sensors suitable
for use according to the invention.
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FIG. 6 illustrates a diagram of a number of different
embodiments of temple adapters according to the invention.

FIG. 7A 1s a diagram of a temple adapter according to one
embodiment of the invention.

FIG. 7B 1s a diagram of a temple adapter according to
another embodiment of the invention.

FIGS. 8A and 8B are diagrams of a temple adapter
according to another embodiment of the 1nvention.

FIG. 9A 15 a diagram of a temple adapter according to one
embodiment of the invention.

FIGS. 9B and 9C are diagrams of a temple adapter
according to another embodiment of the invention.

FIG. 9D 1s a diagram of a temple adapter according to still
another embodiment of the invention.

FIGS. 10A-10C are diagrams of a temple having a bone
conducting element according to still other embodiments of
the 1nvention.

FIG. 11A illustrates a pair of glasses according to one
embodiment of the invention.

FIG. 11B 1llustrates a pair of glasses according to another
embodiment of the invention.

FIGS. 12A-12E illustrate a side view of eyeglass frames
having an extended temples according to several embodi-
ment of the mvention.

FIG. 13A 1illustrates a temple having multiple parts
according to one embodiment of the invention.

FIG. 13B illustrates a portion of an eyeglass frame
according to one embodiment of the invention.

FIG. 13C illustrates a portion of an eyeglass frame
according to another embodiment of the invention.

FIG. 14 1s a chart that depicts examples of auxiliary
sensors that can be utilized with the eyewear.

FIG. 15 shows some electrical components of a player
according to an embodiment of the invention.

FIG. 16 1llustrates a number of forces activating a switch
according to a number of embodiments of the invention.

FIG. 17 illustrates a number of mechanical forces acti-
vating a switch according to a number of embodiments of
the 1nvention.

FIG. 18 shows a Hall-eflect detector at a joint of a pair of
glasses according to an embodiment of the ivention.

FIGS. 19A-19C 1illustrate different embodiments of a
quadrature sensor according to the invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE INVENTION

The mvention pertains to techniques for providing eye-
wear or other head-wormn personal electronic apparatus with
clectrical components. The electrical components can pro-
vide electrical technology to eyewear (e.g., eyeglasses) or
other head-worn personal electronic apparatus without hav-
ing to substantially compromise aesthetic design principles
of the eyewear. The electrical components can operate
independently or together with other electrical components
provided elsewhere. Apparatus can also be provided to
present after-market electrical components.

One aspect of the mmvention relates to temple arrange-
ments for use with eyeglasses. According to this aspect, a
temple arrangement includes one or more electrical compo-
nents. The one or more electrical components are attached to
or at least partially embedded 1n the temple arrangement.

Another aspect of the invention relates to a temple adapter
for use with eyeglasses. According to this aspect, a temple
adapter includes one or more electrical components that are
able to be mechanically (and optionally electrically) coupled
to a temple (including a temple tip) of the eyeglasses.
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Still another aspect of the invention relates to one or more
swappable temple portions for a pair of glasses. In one
aspect, a temple has a forward portion and a rearward
portion which can removably couple to one another. In one
embodiment, different rearward portions can be used with
the same forward portion. In other words, the diflerent
rearward portions can be swapped with one another. In one
implementation, the different rearward portions can ofler
different electrical components/functionalities to the pair of
glasses. For example, the different rearward portions can
provide different electrical components/Tunctionalities such
as: battery/power, wireless communication, radio, headset,
GPS, pedometer, sun sensor, hearing enhancement, image/
video capturing, etc. In another embodiment, diflerent for-
ward portions can be used with the same rearward portion.

The electrical components can support signal capturing,
signal processing, signal transmission, signal display, signal
storage and/or power provision. The signals can be, for
example, analog or digital signals. The electrical compo-
nents can, for example, be used to provide audio output
and/or audio pick-up. The electrical components may
include and/or control one or more sensors to monitor and/or
signal the conditions of a user of the eyewear. The electrical
components may also include and/or control one or more
operation 1ndicators to signal operational status of at least
some other electrical components. In addition, the electrical
components can be or pertain to a circuit board or module,
which includes a plurality of electrical components.

Embodiments of different aspects of the invention are
discussed below with reference to FIGS. 1-13C. However,
those skilled i the art will readily appreciate that the
detailed description given herein with respect to these fig-
ures 1s for explanatory purposes as the mvention extends
beyond these limited embodiments.

FIG. 1 1s a perspective view ol a pair of glasses 100
according to one embodiment of the mnvention. The glasses
100 1include a frame and a pair of lenses 102. The frame has
lens holders 104 that hold the lenses 102 in position. The
frame also has a bridge 106. The glasses 100 further include
a pair of temples (or arms) 108. The temples 108 are
considered part of the frame. As shown 1n FIG. 1, each of the
temples 108 1s coupled to one of the lens holders 104 by a
hinge 109. In one embodiment, the temples 108 can be
removed from the frame (e.g., at the hinge 109).

In addition, temple arrangements 110 are attached to the
temples 108. Here, one or both of the temples 108 can
include a temple arrangement 110. A temple arrangement
110 can include one or more electrical components 112. In
one embodiment, the temple arrangements 110 can be con-
sidered separate parts that can be attached to respective
temples 108. Once attached, the temple arrangements 110
can be considered part of, or an extension to, the temples
108.

By having one or more electrical components 112 in one
or more of the temple arrangements 110, electrical capabili-
ties can be provided to the glasses 100 without burdensome
impact to the design of other parts of the frames. Moreover,
by providing electrical components 1n one or more of the
temple arrangements 112, electrical capabilities can be
added to eyeglasses 1n an after-market manner. Still further,
by replacing temple arrangements, a user could alter the
clectrical capabilities of his eyeglasses.

In one embodiment, the glasses 100 do not have any other
embedded electrical components, such as within the frame,
except those 1n one or both of the temple arrangements 112.
In another embodiment, the glasses 100 include one or more
other electrical components embedded or attached to the
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frame of the glasses 100 and the components are electrically
coupled to the one or more electrical components 112 1n one
or both of the temple arrangements 110.

In different embodiments, the glasses 100 can be, for
example, a pair of sunglasses, fit-over glasses, prescription
glasses, reading glasses, or safety glasses.

FIG. 2 illustrates a diagram of a number of different
embodiments of temple arrangements 200 according to the
invention. A temple arrangement 200 can be a temple tip, a
temple fit-over, or a temple cover. In one embodiment, a
temple tip 1s a structure that attaches to a rearward portion
ol a temple. In one embodiment, a temple tip can pertain to
an enclosure that grabs onto a rearward portion of a temple.
A temple tip 1s particularly common for wire frame eyeglass
where the temple tip attaches to the rearward end of the
temple and provides a surface suitable for positioning proxi-
mate to the user’s ear. For example, FIG. 1 illustrates the
temple arrangement 112 implemented as a temple tip.

In one embodiment, a temple tip 1s removable from 1ts
corresponding temple so that 1t can be replaced. The temple
tip can be originally provided with the purchase of a pair of
cyeglasses. Alternatively, the temple tip can be a replace-
ment part that can be purchased separately and subsequently
mounted onto a rearward portion of a temple of a pair of
eyeglasses after removing any original temple tip. In another
embodiment, a temple tip 1s permanently held onto the
corresponding temple, for example, by an adhesive (e.g.,
epoxy, glue, etfc.).

In one embodiment, a temple fit-over fits over at least a
portion of the rearward end of a temple. If the rearward end
of the temple has a temple tip, at least a portion of the temple
tip can be fitted over by the temple fit-over. In one embodi-
ment, a temple cover slides over and at least partially covers
a portion of the rearward end of a temple. I the rearward end
of the temple has a temple tip, at least a portion of the temple
tip can be covered by the temple cover.

A temple cover 1s typically made of a material that 1s more
flexible than a temple fit-over. For example, a temple cover
can be made of a fabric or other materials, such as a sock or
sleeve; while a temple fit-over can be made of plastic.

A temple arrangement 200 can be made of the same or
different materials than the temple or other parts of the frame
of the pair of eyeglasses. To 1llustrate, a pair of glasses with
a metal frame can have non-metallic temple tips. A temple
arrangement 200 can be of a color that 1s the same as, or
similar to, or different from, that of the temple.

A temple arrangement 200 can be held onto a temple by
frictional force. For example, 11 the temple arrangement 200
1s a temple fit-over, 1t can be held onto an existing temple or
temple tip by Irictional force. Here, the temple fit-over 1s
often removable. In another embodiment, the temple
arrangement 200 can be permanently held onto 1its corre-
sponding temple or temple tip. For example, the temple
arrangement can be permanently held onto the correspond-
ing temple or temple tip, for example, by an adhesive (e.g.,
epoxy, glue, etfc.).

Depending on applications, a temple arrangement can be
of different shapes. The shape can depend on the type of
glasses. For example, a temple arrangement for fit-over
glasses can be bigger than a temple arrangement for pre-
scription glasses. The shape of the temple arrangement can
also depend on applications for the electronic component(s)
that are fully or partially embedded 1n the temple arrange-
ment. Of course, aesthetic reasons can also ifluence shape
(e.g., design, size, style) of a temple arrangement.

In one embodiment, the temple arrangement 1s a structure
that has at least one electrical component attached thereto or
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at least partially embedded therein. In another embodiment,
all of the electrical components to be provided with the
temple arrangement are at least partially embedded in the
temple arrangement.

FIG. 3A 1s a diagram of a portion 300 of a pair of 5
eyeglasses according to one embodiment of the mmvention.
The portion 300 1includes a temple 302 that 1s associated with
a pair ol eyeglasses. Over the end of the temple 302 that 1s
opposite the associated lens holder, a temple tip 304 1is
provided. The temple tip 304 can, for example, be held to the 10
temple 302 by frictional forces and/or adhesive. The temple
tip 304 includes at least one electrical component 306 that 1s
at least partially embedded therein. A wide range of func-
tionalities can be provided by the at least one electrical
component 306. The temple tip 304 can be considered 15
separate from or part of the temple 302. For example, when
the temple tip 304 1s not attached to the temple 302, the
temple tip 304 1s considered a separate part. As another
example, when the temple tip 304 1s attached to the temple
302, the temple tip 304 can be considered separate from or 20
part of the temple 302.

The temple tip 304 can be manufactured and delivered to
resellers or retailers and thereafter sold attached to eye-
glasses. Alternatively, the temple tip 304 can be separately
provided as an optional replacement temple tip for an 25
original temple tip. Hence, after or during purchasing a pair
of eyeglasses, upgrade of the eyeglasses can be had by
replacing an existing temple tip with a replacement temple
tip. The colors and shapes of the temple tip 304 can vary
widely. In the after-manufacturing environment, the reseller 30
or retailer can be provided with a range of diflerent colors
and shapes so that a user can recerve a replacement temple
tip that reasonably matches the color and shape of the temple
or that provides an altered appearance as desired by the user.

A number of embodiments have been described regarding 35
one or more electrical components at least partially embed-
ded 1n a pair of glasses. In one embodiment, one or more
clectrical components are at least partially embedded 1n a
temple tip of a pair of glasses. Temple tips are relatively
common for wire or metal frames which have wire or metal 40
temples. The pair of glasses has a first and a second lens
holders for receiving lenses. Each of the lens holders has a
first side and a second side. The pair of glasses has a bridge
clement that couples the first side of the first lens holder to
the second side of the second lens holder. The pair of glasses 45
also 1ncludes a first temple and a second temple. The first
temple 1s pivotally secured to the second side of the first lens
holder through a joint, while the second temple 1s pivotally
secured to the first side of the second lens holder through
another joint. A temple typically has two ends, a first end and 50
a second end. The first end can be the end that 1s pivotally
secured to a lens holder through a joint, and the second end
can be the other end of the temple. It 1s not uncommon that
a temple 1includes a main body and an enclosure that grabs
onto the main body of the temple. The second end 1s 55
typically where the enclosure grabs onto the main body. The
enclosure can be made of a different material than the main
body of the temple. In one embodiment, such an enclosure
1s a temple tip, and there 1s an electrical component, partially
or fully, embedded in the temple tip. There can also be a 60
connector at the temple tip. In another embodiment, the
temple tip can include a female connector. In still another
embodiment, as a temple tip grabs onto the main body of the
temple, a connector at the temple tip (such as a female
connector) can make electrical contact with another connec- 65
tor (such as a male connector) at the main body of the
temple. Typically, particularly before a pair of glasses has
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been extensively worn, the temple tip can be removed and
re-inserted back on to the main body of the temple without
much difficulty. Such a temple tip can be an after-market
component, with different temple tips having different elec-
trical components to serve different functions.

Besides a temple tip such as illustrated in FIG. 3A, a
temple tip can also be eflectively modified by a fit-over
temple or temple cover.

FIG. 3B 1s a diagram of a temple cover 320 that at least
partially covers a temple (e.g., temple and/or temple tip)
according to one embodiment of the invention. As an
example, the temple cover 320 can be made of a fabric or
other material, such as a sock or sleeve, that slides over and
at least partially covers a temple or a temple tip. The temple
cover 320 can include at least one electrical component 322
that 1s either attached thereto or at least partially embedded
therein. The temple cover 320 can also include an opening
324 so as to receive a temple or a temple tip. In one
embodiment, the temple cover 320 1s placed over a substan-
tial portion of a temple tip, and the opening 324 can extend
to a far end 326 so as to receive all or a substantial part of
the temple tip. The temple cover 320 can, for example, be
held to a temple or a temple tip by frictional forces and/or
adhesive.

FIG. 3C 15 a diagram of a fit-over temple 340 that at least
partially fits over a temple (e.g., temple and/or temple tip)
according to one embodiment of the invention. For example,
the fit-over temple 340 can at least partially fit-over a temple
tip. The fit-over temple 340 includes at least one electrical
component 342 that i1s either attached thereto or at least
partially embedded therein. The fit-over temple 340 can also
include an opening 344 so as to receive a temple or a temple
tip. The depth and/or width of the opening 344 within the
fit-over temple 340 can vary depending on the extent to
which 1t 1s being fit over a temple or a temple tip. The
fit-over temple 340 can, for example, be held to a temple or
temple tip by Irictional forces and/or adhesive. As an
example, the fit-over temple 340 can be plastic or other
material. The colors and shapes of the fit-over temple 340
can have a lot of variations.

A wide range of functionalities can be provided by the at
least one electrical component (e.g., electrical component
322 and 342). In the after-manufacturing environment, the
reseller or retailer can be provided with a range of different
colors and shapes so that a user can receive a replacement
temple cover or fit-over temple that reasonably matches the
color and shape of the temple or that provides an altered
appearance as desired by the user.

FIGS. 3D and 3E are diagrams of a temple arrangement
360 according to another embodiment of the invention. FIG.
3D i1s a side view of the temple arrangement 360, and FIG.
3E 1s a front view of the temple arrangement 360. In this
embodiment, the temple arrangement 360 1s a temple tip that
can be attached to a temple (e.g., temple body) of a pair of
cyeglasses. The temple arrangement 360 includes a speaker
housing 362 allowing a speaker 364 to be at least partially
embedded within the temple arrangement 360. An audio
sound output by the speaker 364 1s coupled to an ear plug
366 by way of the speaker housing 362 and a tube 368.
Typically, the tube 368 15 a flexible tube, such as a flexible
plastic tube. A user of the eyeglasses having the temple
arrangement 360 can place the ear plug 366 within her ear
to facilitate coupling of the audio sound from the speaker
364 to the ear. The tube 368 can have a disconnection region
370 whereby at least a section of the tube 368 and the
attached ear plug 366 can be removed from the temple
arrangement 360, such as when audio output 1s not being
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listened to. The tube 368 and/or the speaker housing 362 can
also be capable of rotating with respect to the temple
arrangement 360 to facilitate ease of use. Still further, the
temple arrangement 360 can include a connector 372, such
as a male audio connector (e.g., 2.5 mm, stereo mini-phone
connector). The connector 372 provides a means to electri-
cally connect an external audio source to the speaker 364
within the temple arrangement 360. For example, at least
one wire (not shown) that 1s internal to the temple arrange-
ment 360 can be used to electrically connect the speaker 364
to the connector 372.

In one embodiment, an electrical component 1s a compo-
nent of an electrical circuit or system, and the electrical
circuit or system 1s for performing at least a desired,
intended or predetermined function.

In one embodiment, a temple tip, fit-over temple or
temple cover according to the imnvention can further include
a connector or cable to facilitate electrical connection with
the at least one electrical component that 1s either attached
to a temple or a temple tip or at least partially embedded
therein.

Still another aspect of the invention relates to one or more
swappable temple portions for a pair of glasses. According
to this aspect, a temple has a forward portion and a rearward
portion which can removably couple to one another. In one
embodiment, different rearward portions can be used with
the same forward portion. In other words, the different
rearward portions can be swapped with one another. In one
implementation, the different rearward portions can ofler
different electrical components/functionalities to the pair of
glasses. For example, the different rearward portions can
provide different electrical components/Tunctionalities such
as: battery/power, wireless communication, radio, headset,
GPS, pedometer, sun sensor, hearing enhancement, 1image/
video capturing, etc. In another embodiment, different for-
ward portions can be used with the same rearward portion.

In one embodiment, only one of the temples of an
eyeglass frame has swappable part(s). In another embodi-
ment, both of the temples of an eyeglass frame have swap-
pable part(s). Regardless, viewed 1n one way, each of the
swappable parts at a temple can be viewed as a removable
peripheral device to the eyeglass frame.

In one embodiment, a temple 1s a multi-part temple. The
multi-part temple 1includes at least a forward (or first) part
and a rearward (or second) part. The forward part is typically
integral with or coupled to an eyeglass frame (such as at the
lens holder or hinge region of an eyeglass frame). The
rearward part removably connects with the forward part. The
removable connection allows the rearward part to be
removed for any of a variety of reasons. For example, the
rearward part can be removed to: (1) connect a diflerent
rearward part; (2) connect to a peripheral bus (e.g., for data
download); or (3) charge a battery (e.g., located 1n forward
or rearward part).

The removable connection between the forward and rear-
ward parts of the multi-part temple physically attaches and
secures the rearward part to the forward part by way of at
least a mechanical connection. The mechanical connection
can be provided 1n a variety of ways, such as through use of
one or more connectors, snaps, detents, bayonets, etc.

In addition, the removable connection between the for-
ward and the rearward parts of the multi-part temple can
provide (or facilitate) an electrical connection between the
torward and rearward parts. In one embodiment, the forward
part of the temple (or some other part of the eyeglass frame)
includes one or more electrical components, and the rear-
ward part includes one or more electrical components. In
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such case, the electrical connection serves to electrically
connect one or more of the electrical components of the
forward part (or other part of the eyeglass frame) with one
or more of the electrical components of the rearward part.
For example, the forward part of the temple can include one
or more electronic components (e.g., integrated circuit) that
are electrically connected to one or more electronic compo-
nents 1n the rearward part.

However, in the event that all needed electrical compo-
nents are within the rearward part of the multi-part temple,
clectrical connection between the forward part and the
rearward part may not be needed. Accordingly, 1n some
embodiments, no electrical components will be needed 1n
the forward part; instead, all the needed electrical compo-
nents will be provided 1n the rearward part.

Various embodiments of eyewear can utilize the multi-
part temples to provided electrical components to eyeglass
frames 1n a convenient and user-friendly manner. As one
example, consider an eyeglass frame that supports a camera.
The electrical components can include an 1mage sensor, a
memory, a microcontroller, and a battery. One or more of
these electrical components can be 1n the forward part (or
other part of the eyeglass frame) and the remaining one or
more electrical components can be 1n the rearward part. For
example, the 1mage sensor and the microcontroller can be 1n
the forward part and the battery and the memory can be in
the rearward part. Additionally, 1f the camera makes use of
a display (e.g., LCD), the display could be in either the
forward part or the rearward part. The eyeglass frame might
also include other electrical components for additional func-
tionality. Examples of additional functionality include:
global positioning system, antenna, user interface (e.g.,
buttons, switches, etc), display, microphone, earphone, eftc.
In another example, all of the electrical components sup-
porting the camera functionality can be provided in the
rearward part of the multi-part temple.

In one embodiment, the electrical components provided in
the forward part are able to be shared with different rearward
parts. In other words, different rearward parts can be
swapped. For example, a different rearward part can be
connected to the forward part to provide the eveglass frame
with different functionality. Examples of some of the dii-
ferent functionality that can be provided in this matter
include: radio receiver (e.g., satellite radio), media playver,
pedometer, wireless communication, sun monitor, hearing
enhancement, global positioning, etc. In a first example, 1n
the case of a radio receiver, the forward part can include a
display, while the rearward part can include a tuner, a
rechargeable battery, an amplifier, and earphones or ear-
phone connectors. In a second example, i the case of a
media player, the forward part can include a display, while
the rearward part can include a media player module, a
memory, a rechargeable battery, a switch and earphones or
carphone connectors. In a third example, 1n the case of a
pedometer, the forward part can include a display, while the
rearward part can include an accelerometer, a rechargeable
battery, a memory and a microcontroller. In a fourth
example, 1n the case of a wireless communication device,
the forward part can include a display, while the rearward
part can include a battery, an antenna, a wireless module,
carphones or earphone connectors, and a user interface. The
user interface, for example, can 1include buttons, which, for
example, can facilitate user input with respect to on/off,
volume, and accept or decline call. In this case, information
displayed can include battery status, device status, caller 1D,
etc. In these four examples, the forward part includes a
display and thus the forward part can be used (1.e., shared)
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with any of the different rearward parts to thereby provide
different functionality to the eyeglass frames. Hence, by
swapping one of these different rearward parts, the same pair
ol eyeglasses can provide different functionality.

A multi-part temple can be manufactured and delivered to
resellers or retailers and thereafter sold attached to eye-
glasses. Alternatively, a rearward part can be separately
provided as a separate part or as an optional rearward part
that can be swapped with an original rearward part. Hence,
alter or during purchasing a pair of eyeglasses, alteration,
upgrade or conversion ol the eyeglasses can be had by
swapping 1n another rearward part. The electrical compo-
nents or functions supported by the rearward part can vary
widely. The colors and shapes of the rearward parts also can
vary widely. For example, in the retailing or after manufac-
turing environment, the reseller or retailer can be provided
with a range of different colors and shapes so that a user can
receive a rearward part that reasonably matches the color
and shape of the multi-part temple or that provides an altered
appearance as desired by the user.

FIG. 3F 1s a diagram of a multi-part temple 1300 accord-
ing to one embodiment of the imvention. The multi-part
temple 1300 has a forward part 1302 and a rearward part
1304. The rearward part 1304 1s removably connected to the
torward part 1302 such that the rearward part 1304 1is
removable. Once removed, the same rearward part or a
different rearward part can be later connected to the forward
part 1302. Alternatively, a cable can be connected to the
torward part 1302 when the rearward part 1304 1s removed.
The cable can facilitate data transter, battery charging, etc,
depending on the electrical components 1n the forward part
1302.

FIG. 3G 15 a diagram of a multi-part temple 1310 accord-
ing to one embodiment of the mvention. The multi-part
temple 1310 can represent the multi-part temple 1300 shown
in FIG. 1 in one embodiment. In FIG. 3G, a forward part
1312 and a rearward part 1314 are shown disconnected. The
forward part 1312 has a mechanical element 1316 and the
rearward part 1314 has a corresponding opeming 1318. Once
connected together, the mechanical element 1316 of the

torward part 1312 1s inserted into the opening 1318, thereby
mechanically coupling the rearward part 1314 to the forward
part 1312. Once mechanically coupled the rearward part
1314 1s secured to the forward part 1312, but remains
removable.

FIG. 3H 1s a diagram of a multi-part temple 1320 accord-
ing to one embodiment of the invention. The multi-part
temple 1320 can represent the multi-part temple 1300 shown
in FIG. 1 in one embodiment. In FIG. 3H, a forward part
1322 and a rearward part 1324 are shown disconnected. The
torward part 1322 has a connector 1326 and the rearward
part 1324 has a corresponding connector 1328 embedded
therein. Once connected together, the connector 1326 of the
torward part 1322 1s mnserted into the corresponding con-
nector 1328, thereby mechanically coupling the rearward
part 1324 to the forward part 1322. Once mechanically
coupled the rearward part 1324 1s secured to the forward part
1322, but remains removable. Additionally, the connection
of the connector 1326 and the corresponding connector 1328
can also provide an electrical connection. An electrical
connection would serve to enable electrical components 1n
the forward part 1322 (or other parts of an eyeglass frame)
to electrically connect to electrical components 1n the rear-
ward part 1324. For example, the electrical connection can
provide electrical connections for one or more electrical
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wires. An example of one suitable type of connector 1s a
USB connector which can provide mechanical and electrical
connection.

As noted above, a rearward part of a multi-part temple can
include one or more electrical components. FIG. 31 1s a
diagram of a rearward part 1330 of a multi-part temple
according to one embodiment of the invention. The rearward
part 1330 has a body 1332 with electrical circuitry 1334
internal to the body 1332. As one example, the electrical
circuitry 1334 can pertain to data storage (e.g., memory). In
such an example, the rearward part 1330 can be considered
a memory stick or a memory card. As other examples, the
clectrical circuitry 1334 can pertain to a battery/power
source, a sun sensor, a pedometer, a media player, a wireless
module, etc.

FIG. 3] 1s a diagram of a rearward part 1340 of a
multi-part temple according to another embodiment of the
invention. The rearward part 1340 has a body 1342 with an
car bud 1344 and an ear bud arm 1346 extending therefrom.
In addition, the body 1342 includes at least one conductor
1347 and electrical circuitry 1348 internal to the body 1342.
The at least one conductor 1347 can electrically connect the
clectrical circuitry 1348 with the ear bud 1344, where the at
least one conductor 1347 extends through the ear bud arm
1346 to the ear bud 1344. Optionally, the body 1342 can
further include an antenna 1349 internal to the body 1342.
In the case where the electrical circuitry 1348 1ncludes a
wireless receiver (e.g., Bluetooth, XM, FM), the antenna
1349 can enhance reception. As an example, the electrical
circuitry 1348, can be a wireless module for wireless com-
munications or a recerver for XM or FM signals. Addition-
ally or alternatively, the electrical circuitry 1348 can, for
example, pertain to one or more of a data storage device,
battery/power source, a sun sensor, a pedometer, a media
player, etc.

FIG. 3K 1s a diagram of a rearward part 1350 of a
multi-part temple according to another embodiment of the
invention. The rearward part 1330 has a body 1352 with a
printed circuit board 1354 internal to the body 1352. A
display device 1356 (e.g., LCD) can be provided on the body
1352. In one example, the display device 1356 can be
mounted to the circuit board 1354 and exposed through an
opening 1n the body 1352 so as to be visible by a user of the
eyeglasses using the multi-part temple. Optionally, at least a
portion of the printed circuit board 1354 can conform to the
shape of the body 1352. The ability to conform, even
partially, allows the printed circuit board 1354 to yield
greater surface area within a temple, which tends to be small
and stylized. The itegrated circuit board 1354 can have one
or more electronic components (e.g., itegrated circuits)
mounted thereon.

FIGS. 3L-30 are diagrams of representative forward parts
for multi-part temples according to different embodiments of
the invention. FIG. 3L 1s a diagram of an exemplary forward
part 1360 having a mechanical element 1362 that includes
one or more detents 1364. When a rearward part 1s con-
nected to the forward part 1360, the mechanical element
1362 1s 1nserted into an opening (e.g., opening 1318) and
held securely 1n place by mechanical forces facilitated by the
mechanical element 1362 and the detents 1364. This can be
accomplished through different methods, such as with cor-
responding protruding portions in the opening that can, for
example, be aligned with the detents 1364. For example, the
protruding portions can snap into place or biased by springs
(e.g., spring-loaded).

FIG. 3M 15 a diagram of an exemplary forward part 1370
having a mechanical element 1372 that includes one or more
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protrusions 1374. When a rearward part 1s connected to the
torward part 1370, the mechanical element 1372 1s 1nserted
into an opening (e.g., opening 1318) and held securely 1n
place by mechanical forces facilitated by the mechanical
clement 1372 and the protrusions 1374. In one embodiment,
the protrusions 1374 are spring-loaded to facilitate connec-
tion with the opening.

FIG. 3N 1s a diagram of an exemplary forward part 1380
having a mechanical element 1382 that includes one or more
bayonet structures 1384. To connect a rearward part to the
torward part 1380, the mechanical element 1382 1s inserted
into an opening (e.g., opening 1318) that has groves (in the
direction substantially parallel to the axis of the mechanical
clement 1382) for receiving the bayonet structures 1384.
The rearward part can be connected with the forward part
1380 when the groves within the opening of the rearward
part are aligned with the bayonet structures 1384. Once the
mechanical element 1382 1s so inserted, the rearward part
can be rotated with respect to the forward part 1380. The
rotation causes the bayonet structures 1384 to no longer be
aligned with the grooves. As a result, the rearward part 1s
mechanically secured to the forward part 1380 (and thus the
eyeglass frame) 1 a bayonet like manner.

In one embodiment, a connector 1s used to removably
couple the rearward portion to the forward portion of a
multi-part temple. For example, the connector can be stan-
dard connector. One example of a suitable connector 1s a
Universal Serial Bus (USB) connector.

FIG. 30 1s a diagram of an exemplary forward part 1390
having an electrical connector 1392. The connector 1392
tacilitates mechanical and/or electrical connections between
the forward part 1390 and a rearward part. When a rearward
part 1s connected to the forward part 1390, the connector
1392 1s inserted into an opening (e.g., opening 1328) and
held securely 1n place by mechanical forces. There can be
additional mechanical connecting mechanisms to further
secure the connection.

In one embodiment, the opening receiving the connector
1392 can include a corresponding (1.e., counterpart) connec-
tor. When the connector 1392 1s connected with the corre-
sponding connector within the opening, the rearward part 1s
physically secured to the forward part 1390. For example,
mechanical forces can hold the connector 1392 and the
corresponding connector i a connected position. In addi-
tion, when the connector 1392 and the corresponding coun-
terpart connector are coupled together, one or more electri-
cal connections are facilitated. For example, each connector
can be coupled to one or more electrical wires at the other
connector so that wires from one part are able to be
connected to corresponding wires on the other part. As a
result, electrical component(s) 1n the rearward part are able
to be electrically connected with electrical component(s) in
the forward part 1390 (or elsewhere 1n the eyeglass frame).
In one implementation, the connectors pertain to or resemble
a Universal Serial Bus (USB) type connector.

In another embodiment, the opening receiving the con-
nector 1392 does include a corresponding counterpart con-
nector. In this embodiment, mechanical forces can hold the
connector 1392 within the opening. Also, 1 this embodi-
ment, electrical connections are not facilitated.

Although FIGS. 3G-3N pertain to connections having a
male connector at the forward part and a female connector
at the rearward part, 1t should be understood that alterna-
tively the male connector can be at the rearward part and the
female connector can be at the forward part.

Also, although FIGS. 3G-3N pertain to connections
showing only one elongated portion (like a male connector)
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to be received by an opening (like a female connector), 1n
other embodiments, there can be more than one elongated
portion to be received by more than one opening. Also, the
connections can be formed on the sides (1.e., outer surface),
instead of by having elongated portions and openings posi-
tioned 1n the middle of (i.e., internal to) the forward and
rearward parts. For example, there can be two prongs, one
on the top surface and one on the bottom surface of a
torward part. Each prong can be received by a counterpart
detent 1n a rearward part, such as the prong on the top
surface of the forward part to be received by a detent on the
top surface of the rearward part.

In a number of embodiments, the forward part of the
multi-part temple 1s substantially smaller than the rearward
part. For example, in FIG. 3F, the forward part 1302 1s
substantially smaller than the rearward part 1304. In one
embodiment, a forward part 1s large enough to house a
connection mechanism used to couple with a rearward part
and not too much larger. In another embodiment, a forward
part and a rearward part are about the same size. In still
another embodiment, a forward part 1s larger than a rearward
part.

In one embodiment, neither the forward part nor the
rearward part of a multi-part temple contains any electrical
components. In such case, the rearward part can still be
removable from the forward part. Such an embodiment
enables a user to swap one (which can be substantially all of
the temple) or both the rearward portions of both temples,
with another rearward portion(s), such as for aesthetic,
configuration or design reasons.

In one implementation, a connector 1s used to removably
couple the rearward portion to the forward portion of the
multi-part temple. For example, the connector can be a
Universal Serial Bus (USB) connector.

In one embodiment, a forward part can be part of or
integral with a corresponding region of a lens holder. In such
case, there need not be any hinges for coupling the temples
to the lens holders.

As noted above, connectors can be use to removably
attach a temple to an eyeglass frame (e.g., lens holder) or to
removably attach different portion(s) of a temple. These
connectors can be provided for one or both temples of the
eyeglass frames. With such temples being easily removable
by users without the need for any special skill or tools, the
temple parts can be interchangeable and can be separately
sold or leased.

Further, to display various eyewear products, such as 1in a
retail environment, an eyewear products display apparatus
(e.g., stand) can include corresponding connectors or con-
nector structures so that (1) separate temples (11) separate
parts of temples and/or (111) eyeglass frames without temples
can be connected to the eyewear products display apparatus
for display. For example, if the eyewear products (e.g.,
frames, temples, etc.) use connectors, then the eyewear
products display apparatus can support those same connec-
tors (e.g., USB connectors) or compatible structures. This
eyewear products display apparatus opens up new ways to
organize and present eyewear products at retail stores. It also
allows users to separately select a base eyewear frame and
temples to be used therewith. The temples and the frames
can be displayed detached from one another, such that a user
can separately select and try diflerent temples with frames.

FIG. 3P 1s a diagram of an eyewear products display
apparatus 1400 according to one embodiment of the inven-
tion. The apparatus 1400 has a first region 1404 of first type
connectors (or compatible protrusions) integral with the
apparatus 1400. A plurality of eyeglass frames having sec-
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ond type connectors can be attached and displayed on the
apparatus 1400 by connecting one or two of the second type
connector of the eyeglass frames to those of the first type
connectors of the first region of the apparatus 1400.

The apparatus 1400 also can include a second region 1402
ol second type connectors (or compatible openings) integral
with the apparatus 1400. A plurality of removable temples
(and/or removable temple parts) having first type connectors
can be attached and displayed on the apparatus 1400 by
connecting the {first type connectors of the removable
temples (and/or removable temple parts) to those of the
second type connectors (or compatible openings) in the
second region 1402 of the apparatus 1400.

In one embodiment, the first type connectors are male
connectors and the second type connectors are correspond-
ing female connectors which provide a secure mechanical
connection. In one embodiment, the first type connectors
and/or the second type connectors provided integral with the
apparatus 1400 are not electrical connectors but compatible

structures (e.g., protrusions and openings) such that a secure
mechanical connect can be had.

In one embodiment, the orientation of at least some of the
connectors 1n the apparatus 1400 1s substantially horizontal.
In other words, for example, when a rearward part of a
temple 1s iserted into such a connector 1n the apparatus
1400, the rearward part 1s substantially perpendicular to the
surface of the apparatus 1400 as shown. In another embodi-
ment, the orientation of at least some of the connectors 1n the
apparatus 1400 1s substantially facing upward or downward
in a vertical manner. In other words, for example, when a
rearward part of a temple 1s inserted into such a connector
in the apparatus 1400, the rearward part 1s substantially
parallel to the surface of the apparatus 1400 as shown. In yet
another embodiment, the orientation 1s at an acute angle
relative to the surface of the apparatus 1400 as shown. In
other words, for example, when a rearward part of a temple
1s 1nserted into a connector in the apparatus 1400, the
rearward part 1s at an acute angle relative to the surface of
the apparatus 1440 as shown. The connectors 1n the appa-
ratus 1400 can also be rotatable or movable, such as between
different positions and/or angles.

Although FIG. 3P only depicts one side of the eyewear
products display apparatus 1400, the apparatus can have
other like sides. For example, the apparatus 1400 can be a
one, two, three or four sided apparatus.

In still another embodiment, at least one connector of the
apparatus 1400 1s connected to at least one electrical com-
ponent 1n the apparatus 1400. For example, when a selected
temple part 1s connected to the connector, the at least one
clectrical component 1n the apparatus 1400 1s electrically
connected to an electrical component in the temple part, and
together can perform an electrical operation.

In yet another embodiment, at least one connector of the
apparatus 1400 1s connected to another connector of the
apparatus 1400. This allows electrical connection between
the different eyewear parts connected to the apparatus 1400.
For example, when a selected temple part 1s connected to the
connector and an eyeglass frame 1s connected to the other
connector, an electrical component within the eyeglass
frame 1s electrically connected to an electrical component 1n
the temple part, and together can perform an electrical
operation.

FI1G. 4 shows examples of diflerent electrical components
according to the present invention. Diflerent embodiments
of temple arrangements, temple adapters or temple parts
according to the invention can use one or more of these
different electrical components.
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In one embodiment, the electrical component 1s an elec-
trical connector. The connector can be a male connector or
a female connector. Examples of diflerent types of connec-
tors have previously been described in the related patent
applications, which have been incorporated by reference.

In one embodiment, the embedded electrical component
1s an electrical switch, such as one or more of those
previously described i the related patent applications,
which have been incorporated by reference.

In one embodiment, one electrical component can be a
power source. The power source can be a battery, a solar cell
or other type of power source.

In one embodiment, one electrical component can include
a circuit board. The circuit board can be a rigid or a flexible
circuit board.

In one embodiment, one electrical component can be an
indicator. The indicator can be audio, visual, or physical
(e.g., vibration). For example, the indicator can signal an
event or condition to a user of the glasses.

In one embodiment, one electrical component can be a
display, such as an LCD display.

In one embodiment, one electrical component can be a
speaker. The speaker can provide an audio output for the
benelit of the wearer of the glasses. The speaker can directly
transmit sound to a user, such as a speaker mounted on an
exterior surface of an eyeglass frame, or partially or fully
embedded 1n an eyeglass frame, or a bone conducting type
of speaker. Alternatively, the speaker can indirectly transmat
sound to a user, such as through the use of a tube to deliver
audio output proximate to a user’s ear.

In one embodiment, one electrical component can be a
controller. The controller can, for example, be a micropro-
CESSOL.

In one embodiment, one electrical component can be a
memory device. The memory device can be non-volatile
memory, such as FLASH memory. The data stored in the
memory device can be user data or data provided by other
clectrical components.

In one embodiment, one electrical component 1s a fre-
quency receiver or a frequency transmitter. They can be 1n
the radio frequency range.

In one embodiment, one electrical component can be a
sensor. The sensor can be a temperature sensor. The tem-
perature sensor can be used to sense the temperature of the
wearer. In one embodiment, such a temperature sensor 1s in
a temple tip. In measuring the temperature, the user can
turther press the temple tip towards his head to ensure better
connection. One can also put the temple under one’s tongue
to measure body temperature.

In other different embodiments, one electrical component
can be a motion detector, a speed sensor, a rate of ascent (or
descent) detector, a pressure detector, or a detector for
radiation, such as an ultraviolet (UV) detector.

In one embodiment, one electrical component 1s a radio
frequency identification (RFID) tag. A RFID tag typically
includes a memory chip and a radio antenna. The memory
chip usually has a small storage capacity and thus does not
include a large amount of information. A portion of such
information can provide identifying information for the
glasses. The memory chip may only have a few kilobytes,
sufficient to encode information, such as a serial number,
where and when the product (such as eyeglasses) was
manufactured, and other relevant information.

The RFID tags can come 1n a number of configurations.
For example, an active tag uses a battery-powered transpon-
der to constantly emit signals which can carry information
programmed into the memory chip. Active tags are more
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applicable to situations where readers are not close to the
tags. A semi-passive tag likewise has a battery, but may not
be activated until it receives a signal from a reader. They are
more applicable to situations that do not need continuous
connection and accessing. A passive tag has no battery; its
antenna extracts power ifrom a reader’s radio wave signal to
transmit the identifying mformation. Passive tags are typi-
cally relatively inexpensive, but may have to be within a few
feet of a reader to extract power. The electrical component
can be a passive RFID tag, or some other type of tag.

In one embodiment, one electrical component can be for
locating the corresponding glasses. For example, the elec-
trical component can produce a beeping tone when 1t
receives a specific radio signal. A handheld device (such as
a key chain accessory, can generate the specific radio signal
(e.g., when a button 1s pushed). Through the beeping tone,
one can locate the glasses.

As noted above, 1n one embodiment, the electrical com-
ponent can be a sensor. More generally, a pair of glasses can
include one or more sensors that can be used individually or
in combination. FIG. 5 1s a chart 500 that depicts examples
of sensors suitable for use 1n or attached to the glasses.

In one embodiment, the sensor 1s a “being worn™ sensor.
The “being worn” sensor indicates whether the glasses are
being worn by 1ts user. The “being worn™ operation can be
performed using, for example, a thermal sensor, a motion
detector, a stress sensor or a switch.

In one embodiment, a motion detector 1s used as a “being,
worn” sensor. A threshold can be set, such that 1f the amount
of motion exceeds the threshold, the glasses are assumed to
be worn. The motion detector can, for example, be achieved
by a mechanical mechanism or an accelerometer.

In another embodiment, the “being worn™ sensor includes
two thermal sensors. One sensor can be at approximately the
middle of a temple, such as in a region that touches the head
of the user wearing the glasses. The other sensor can be at
one end of the temple, the end that is close to its hinge. If the
temperature diflerential between the two sensors 1s beyond
a certain preset value, the glasses would be assumed to be
worn. The differential 1s presumed to be caused by a person
wearing the pair of glasses.

In yet another embodiment, the “being worn” sensor
includes a stress sensor at the hinge of the temple. The
assumption 1s that when the eyewear 1s worn, the hinge 1s
typically slightly stretched because typically, the width of
the head of the user 1s slightly wider than the width between
the temples when the two temples are 1 the extended
positions. I the value of the stress sensor 1s beyond a certain
preset value, the glasses would be assumed to be wom.

In a further embodiment, the “being worn™ sensor can be
a switch. For example, at the hinge between a temple and 1ts
corresponding lens holder, there 1s a switch. When that
temple 1s 1n 1ts extended position, 1.e., fully extended out-
wards, the switch 1s turned on. The switch can be a pin-type
switch. When the temple 1s tully extended outwards, the pin
1s pressed. When both temples are fully extended outwards,
in one embodiment, the glasses would be assumed to be
worn by the user.

In one embodiment, another type of sensor 1s an environ-
mental sensor. The environmental sensor can sense environ-
mental conditions, such as one or more of radiation (e.g.,
ultraviolet radiation or light), temperature (e.g., ambient
temperature), pressure, humidity and toxins (e.g., chemicals,
etc.).

In another embodiment, another type of sensor 1s a
condition sensor. The condition sensor can sense the con-
ditions of the user of the glasses. Examples of condition
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sensors include sensing one or more of distance traveled,
location, speed, calories consumed, temperature and vital
signs associated with the user of the glasses. The distance
traveled could represent the horizontal distance traveled or
the vertical distance (1.¢., elevation) traveled. The speed can
be the rate of movement along the horizontal distance
traveled and/or the vertical distance. In yet another embodi-
ment, the condition sensor can indirectly sense emotional
conditions of the user of the glasses.

The sensors can be provided in a redundant or fault-
tolerant manner. For example, sensors can come 1n pairs in
the glasses. When one malfunctions, the other one will take
over 1ts operation. In another embodiment, the sensor infor-
mation can be processed 1n a differential manner to examine
changes to the sensor information. The differential can be
based on time. The sensors can be powered by a battery,
solar energy, or kinetic energy. For reduced power consump-
tion, the sensors can remain 1n a low-power state unless data
1s being acquired by the sensors. In yet another embodiment,
two or more ol the sensors can communicate with one
another (wired or wirelessly) to exchange data or control
information.

FIG. 6 illustrates a diagram of a number of different
embodiments of temple adapters 600 according to the inven-
tion. The temple adapters 600 serve to adapt a temple (1.e.,
a temple body or temple tip) of a pair of eyeglasses to
provide for at least one electrical component. In one embodi-
ment, a temple adapter can clip onto a temple body or a
temple tip. In another embodiment, a temple adapter can
mount to a post provided on a temple body or a temple tip.
In still another embodiment, a temple adapter can mount to
a hole provided 1n a temple body or a temple tip. In yet
another embodiment, a temple adapter can be bonded (or
adhered) to a temple body or a temple tip.

The temple adapter 1s particularly well suited to adapt a
pair of eyeglasses with communication components, such as
a speaker and/or a microphone. As an example, a standard
pair of eyeglasses can be transformed into an operational
headset by attaching a temple adapter to a temple body or
temple tip of the pair of eyeglasses, wherein the temple
adapter includes at least one speaker and at least one
microphone.

The temple adapter can be rigid or malleable. The benefit
of being malleable 1s that the particular geometric arrange-
ment/assembly of the temple adapter can be altered by its
user for better user comiort or operation.

In one embodiment, the temple adapter 1s a structure that
has at least one electrical component attached thereto or at
least partially embedded therein. In another embodiment, all
of the electrical components to be provided with the temple
adapter are at least partially embedded in the temple adapter.

FIG. 7A 1s a diagram of a temple adapter 700 according,
to one embodiment of the invention. The temple adapter 700
attaches to a temple 702 (including any temple tip using a
clip 704. The clip 704 can use force, such as an interference
fit force or spring-induced force, to attach the temple adapter
700 to the temple 702. Besides the clip 704, the temple
adapter 700 includes an angled arm 706 and an ear bud 708.
The angled arm 706 can be malleable. When a pair of
cyeglasses associated with the temple 702 1s being worn by
a user, the ear bud 708 can be placed 1n or near the user’s ear
canal. The ear bud 708 contains a speaker and receives
clectrical signals via a wire, such wire can be provided
internal or external to the temple adapter 700 and can
originate at the temple 702 or external to the temple 702.

FIG. 7B 1s a diagram of a temple adapter 720 according
to another embodiment of the invention. The temple adapter
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720 attaches to a temple 722 (including any temple tip) using
a clip 724. The clip 724 can use force, such as an interfer-
ence 11t force or spring-induced force, to hold the temple
adapter 720 to the temple 722. Besides the clip 724, the
temple adapter 720 includes an angled arm 726, an ear bud
728, a microphone 730, an extension arm 732 and a cord
734. In this embodiment, the cord 734 includes a wire that
connects to the speaker within the ear bud 728 and another
wire that connects to the microphone 730. There can be one
or more conductors 1nside a given wire. For example, a wire
might have one conductor serving as a signal line and
another conductor serving as ground. Such wires can be
provided internal to the extension arm 732 and the angled
arm 726. The arm 732 can serve to guide the cord 734 away
from the user’s ear or rearward. The angled arm 726 can be
malleable. The placement or position of the microphone 730
can vary with implementation. As shown 1n FIG. 7B, the
microphone 730 1s directed forward to a user’s front when
a pair ol eyeglasses associated with the temple 722 are being
worn. Alternatively, the microphone 730 could be directed
outward away from the user’s head when the pair of eye-
glasses are being worn. When a pair of eyeglasses associated
with the temple 722 1s being worn by a user, the ear bud 728
can be placed 1n or near the user’s ear canal. The ear bud 728
contains a speaker and recerves electrical signals via a wire
of the cord 734. The cord 734 can have another end (not
shown) with a connector for coupling with an audio output
device (e.g., radio, MP3 player) or a communication device
(e.g., mobile phone).

FIGS. 8A and 8B are diagrams of a temple adapter 800
according to another embodiment of the invention. FIG. 8A
1s a side view of the temple adapter 800, and FIG. 8B 1s a
front view of the temple adapter 800. The temple adapter
800 has a support body 802 which has a support arm 803. An
car bud 804 1s attached to an end of the support arm 803. A
connector 806, such as a male audio connector, 1s attached
to one end of the support body 802. A microphone 808 can
be optionally provided and attached to the support body 802
or the support arm 803. Additionally, an elastic member 810
can be provided to facilitate attachment of the support body
802 to a temple 812 of a pair of eyeglasses. The temple 812
can have a tip region 814, which can be referred to as a
temple tip. When the temple adapter 800 1s attached to the
t1p region 814 of the temple 812, the tip region 814 1s placed
in or through an opening 816 1n the elastic member 810, as
shown, for example, 1n FIG. 8B. The temple adapter 800 1s
thereby held 1n place relative to the tip region 814. Addi-
tionally, although not shown, the support body 802 would
carry a first internal wire from the connector 806 to the
microphone 808, and the support body 802 and the support
arm 803 would carry a second internal wire from the
connector 806 to the ear bud 804.

FIG. 9A 1s a diagram of a temple adapter 900 according
to another embodiment of the invention. In FIG. 9A, a
side-view of the temple adapter 900 1s depicted. The temple
adapter 900 attaches to a temple 902 of a pair of eyeglasses.
The temple 902 can have a tip region 904, which can be
referred to as a temple tip. The temple adapter 900 has a
support member 906. A first end 908 of the support member
906 couples to the temple 902 of a pair of eyeglasses. In one
embodiment, the first end 908 serves to attach the temple
adapter 900 to the temple 902. For example, the first end 908
can provide a clip, clamp, post, or hole to provide or assist
with the attachment. As another example, the first end 908
can alternatively or additionally use an adhesive, bonding or
fastener (e.g., hook and loop system, such as Velcro) to
provide or assist with the attachment. A second end 910 of
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the support member 906 provides an opening through which
an arm 912 extends. One end of the arm 912 has an ear bud
914 attached thereto. The arm 912 can be angled and/or
malleable. When a pair of eyeglasses associated with the
temple 902 1s being worn by a user, the ear bud 914 can be
placed 1n or near the user’s ear canal. The ear bud 914
contains a speaker and receives electrical signals via a wire,
such wire can be provided internal or external to the temple
adapter 900 and can originate at the temple 902 or external
to the temple 902.

FIGS. 9B and 9C are diagrams of a temple adapter 920
according to still another embodiment of the invention. FIG.
9B i1s a side view of the temple adapter 920, and FIG. 9C 1s
a front view of the temple adapter 920. The temple adapter
920 attaches to a temple 922 of a pair of eveglasses. The
temple 922 can have a tip region 924, which can be referred
to as a temple tip. The temple adapter 920 has a support
member 926. A first end 928 of the support member 926
couples to the temple 922 of a pair of eyeglasses. In one
embodiment, the first end 928 serves to attach the temple
adapter 920 to the temple 922. For example, the first end 928
can provide a clip, clamp, post, or hole to provide or assist
with the attachment. As another example, the first end 928
can alternatively or additionally use an adhesive, bonding or
fastener (e.g., hook and loop system, e.g., Velcro) to provide
or assist with the attachment. The first end 928 also has a
bracket 930 having a connector 932 at one end, and an
clastic member 934 for coupling about the tip region 924.
The connector 932, such as a male audio connector, 1s
attached to one end of the bracket 930. A microphone 936
can be optionally provided and, for example, attached to the
support body 926.

A second end 938 of the support member 926 provides an
opening through which an arm 940 extends. One end of the
arm 940 has an ear bud 942 attached thereto. The arm 940
can be angled and/or malleable. The arm 940 1s also re-
positionable within the opening at the second end 938 so as
to permit user adjustment. When a pair of eyeglasses asso-
ciated with the temple 922 is being worn by a user, the ear
bud 942 can be placed 1n or near the user’s ear canal. The ear
bud 942 contains a speaker and receives electrical signals
via a wire, such wire can be provided internal or external to
the temple adapter 920 and can originate at the temple 902
or external to the temple 902. In this embodiment, a wire 944
1s shown as passing through the arm 940 to provide signals
to the speaker within the ear bud 942. More particularly, in
one embodiment, although not shown 1 FIGS. 9B and 9C,
a first wire would connect the speaker within the ear bud 942
to the connector 932 (e.g., wire 944), and a second wire
would connect the microphone 936 to the connector 932.
Such wires can be internal or external, or partially internal
and partially external, to the temple adapter 920.

FIG. 9D 1s a diagram of a temple adapter 960 according
to still another embodiment of the invention. In FIG. 9D, a
side-view of the temple adapter 960 1s depicted. The temple
adapter 960 attaches to a temple 962 of a pair of eyeglasses.
The temple 962 can have a tip region 964, which can be
referred to as a temple tip. The temple adapter 900 has a
support member 966. A first end 968 of the support member
966 couples to the temple 962 of a pair of eyeglasses. In one
embodiment, the first end 968 serves to attach the temple
adapter 960 to the temple 962. For example, the first end 968
can provide a clip, clamp, post, or hole to provide or assist
with the attachment. As another example, the first end 968
can alternatively or additionally use an adhesive, bonding or
fastener (e.g., hook and loop system, e.g., Velcro) to provide
or assist with the attachment. A second end 970 of the
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support member 906 provides an opening through which an
arm 972 extends. One end of the arm 972 has an ear bud 974
attached thereto. The arm 972 can be angled and/or mal-
leable. When a pair of eyeglasses associated with the temple
962 1s being worn by a user, the ear bud 974 can be placed
in or near the user’s ear canal. The ear bud 974 contains a
speaker and receives electrical signals via a wire, such wire
can be provided internal or external to the temple adapter
960 and can originate at the temple 962 or external to the
temple 962. Further, the temple adapter 960 can include a
microphone 976. In this embodiment, the microphone 976 1s
attached to the support member 966. In addition, an arm 978
1s used to support an end of a cable 980 that 1s coupled to the
arm 978. The cable 980 can 1nclude at least one wire for the
microphone 976 and one wire for the speaker within the ear
bud 974.

To the extent that any of the embodiments of the temple
adapters discussed above use a microphone, a tube can be
optionally attached to the microphone to facilitate voice
pick-up of the user. One end of the tube can be placed over
the microphone, and the other end of the tube 1s then
positioned closer to the user’s mouth than 1s the microphone.
With a temple adapter on both temples, each providing a
microphone and speaker to a pair of eyeglasses, only one
temple adapter would typically make use of such a tube.
Alternatively, the tube and the microphone could be replaced
by a boom microphone.

FIG. 10A-10C are diagrams of a temple having a bone
conducting element according to still other embodiments of
the invention. The bone conducting elements can replace a
traditional speaker to provide audio output to a user.
Although not shown, electrical signals would be internally
or externally supplied to the bone conducting element.

FIG. 10A 1llustrates a temple 1000 for a pair of eye-
glasses. The temple 1000 includes a bone conducting ele-
ment 1002 that can provide audio sound to a user by
coupling vibrations to at least one bone of the user’s face.
The bone conducting element 1002 1s held relative to the
temple 1000 by an arm 1004. Hence, 1n this embodiment, the
temple 1000, the arm 1004 and the bone conducting element
1002 can all be integrally formed.

FIG. 10B illustrates a temple 1020 for a pair of eye-
glasses. The temple 1020 includes a bone conducting ele-
ment 1022 that can provide audio sound to a user by
coupling vibrations to at least one bone of the user’s face.
The bone conducting element 1022 1s held relative to the
temple 1020 by a support 1024 that removably attaches to
the temple 1020.

FIG. 10C 1illustrates a temple 1040 for a pair of eye-
glasses. The temple 1040 includes a bone conducting ele-
ment 1042 that can provide audio sound to a user by
coupling vibrations to at least one bone of the user’s head.
In this embodiment, the bone conducting element 1042 1s
positioned 1n the vicinity of the user’s ear, such as behind the
user’s ear. The placement of the bone conducting element
1042 1n this embodiment can reduce impact to the design of
the eyeglasses.

In one embodiment, the electrical components associated
with a temple arrangement, a temple adapter or a removable
temple part 1s for enhancing the hearing of the person
wearing the corresponding pair of glasses. There can be at
least a microphone and a speaker in a temple arrangement,
a temple adapter or removable temple part. The microphone
can be close to an ear of the user when the glasses are worn
by the user, and can be a directional microphone. The
microphones can be a microphone 1n a temple adapter, such

as the microphone 730 1n FIG. 7B, 808 1n FIG. 8A, 936 1n
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FIG. 9B, or 976 in FIG. 9D. The microphones can be 1n a
temple arrangement. The microphone 1n a temple arrange-
ment can be attached to a temple tip, a temple fit-over or a
temple cover. The microphones can be positioned to be 1n
front of the user’s ears so that the microphones will not be
allected by the shadowing eflect of the ears. The speaker can
be 1mnserted 1nto the ear, as 1n some of the speakers previously
described.

In another embodiment, there are two sets of microphones
and speakers, such as in two temple arrangements, temple
adapters or removable temple part. In the vicimity of each
car, there 1s a temple arrangement, temple adapter or remov-
able temple part with its corresponding microphone and
speaker. The microphones again can be directional, one
pointing generally outwards 1n a position close to the left ear,
and one pointing generally outwards 1n a position close to
the right ear. Alternatively, the microphones can point for-
ward.

The microphone and the speaker close to an ear do not
have to be 1n very close proximity to each other, as in many
hearing aids existing nowadays. They can be spaced apart
by, such as, one to several inches, with the microphone being
directional and pointing to the front and to either the left or
the right of the user, and with the speaker pointing toward or
inserted into the corresponding ear of the user. Such a
distance apart can significantly reduce feedback efiect of
existing hearing aids. Another advantage of such a hearing
enhancement device 1s that users may not need to be fitted
into ears with ear molds. In any case, additional details on
hearing enhancement are further described in the related
applications that have been incorporated herein by refer-

ence, such as U.S. Provisional Patent Application No.
60/620,238, filed Oct. 18, 2004, and entitled “EYE-

GLASSES WITH HEARING ENHANCED AND OTHER
AUDIO SIGNAL-GENERATING CAPABILITIES.”

The various embodiments of the invention noted above,
whether temple arrangement, temple adapter or removable
temple part, can have a cable or cord attached or attachable
thereto. The cable or cord has one or more conductors. The
cable or cord can serve to provide electrical signals to or
receive electrical signals from the temple arrangement, the
temple adapter or removable temple part. In one embodi-
ment, one end of a cable or cord attaches to a temple
arrangement, temple adapter or removable temple part (e1-
ther permanently or via a connector) and the other end of the
cable or cord attaches (either permanently or via a connec-
tor) to an electronic device. As an example, the electronic
device can be an audio output device (e.g., audio player) or
a communication device (e.g., mobile telephone). In a first
example, the cable or cord could provide a male audio
(stereo) connector at one end, and a pair of female audio
connectors at the opposite end, each being for use with a
different temple. In a second example, the cable or cord
could provide a set of connectors, such as a male mini-phone
connector (2.5 mm) and a male audio (stereo) connector, at
one end, and one or a pair of female phone connectors at the
opposite end.

In one embodiment, the cable or cord can also have a
switch coupled thereto so as to permit a user to switch
modes. For example, if the temple arrangement, temple
adapter or removable temple part provides a speaker and
microphone to a pair of eyeglasses, a switch on a cable or
cord that connects the temple arrangement or temple adapter
to an electronic device could provide different switch posi-
tions for different electromic devices or different functional
modes of operation of a single electronic device. As an
example, 11 the electronic device 1s (or operates as) an audio
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player, a first switch position could be used. Alternatively, 1T
the electronic device 1s (or operates as) a mobile telephone,
a second switch position could be used. Additional discus-
sion of suitable cables and cords 1s provided 1n the related
applications that have been incorporated herein by refer-
ence.

Electrical components can form an electronic module.
The electronic module can provide radiation monitoring,
wireless communication, enhanced hearing, etc. A radiation
monitoring system can be partially or fully contained in a
temple arrangement, temple adapter or removable temple
part associated with a temple of a pair of glasses. Typically,
the temple arrangement or temple adapter can be removable
from the temple. The removable temple part 1s obviously
removable from a corresponding remaining temple part.

In another embodiment, an electronic component 1n a
temple arrangement, temple adapter or removable temple
part interacts with another electronic component in another

part (e.g., frame) of the glasses or 1n a device tethered to the
glasses. For example, a temple of a pair of glasses holds one
portion of an electronic circuit. That portion can include
generic parts, such as a battery, that are applicable to
different applications. Another portion of the electronic
circuit 1s 1n a temple arrangement, temple adapter or remov-
able temple part. This portion can be application specific,
such as an electronic clock without a battery, or a tempera-
ture sensor.

In yet another embodiment, the electrical components can
provide audio player capabilities. In such an embodiment,
the electrical components can include audio file storage, an
audio player and a battery. The electrical components may or
may not include wireless communication circuitry.

Further, in an alternative embodiment, the output of an
operation indicator can be audio. The audio output can be
from one or more speakers associated with the frame of the
eyeglasses. Such audio output can signal the user using
natural language, voice synthesis, pre-recorded messages,
etc.

In another embodiment, the electrical components can
include a memory module. The memory module provides
non-volatile data storage. For example, the memory module
can be a portable (or removable) memory device (e.g.,
memory card). The memory module can, for example, store
sensor mformation (which can be over an extended period of
time). Such memory module can be remotely interrogated
using wireless communication circuitry, or can be accessed
through a wired connection with a tethered device.

In one embodiment, the electrical connection(s) can alter-
natively be used to allow information stored in the electrical
components to be accessed or queried by a device. For
example, when the electrical components include a memory
module, the memory module can be accessed to read data
(¢.g., status mformation) stored therein.

As previously noted, the electrical components associated
with a temple arrangement, a temple adapter and/or remov-
able temple part can pertain to radiation monitoring cir-
cuitry. In such case, the electrical components within the
temple arrangement, temple adapter or removable temple
part alone or together with eyeglass electrical components
can 1mplement a radiation monitoring system. The radiation
being monitored can, for example, pertain to one or more of
UV, mirared and gamma radiation. In one embodiment,
sunlight 1s considered as a type of radiation. In any case,
additional details on radiation monitoring are Ifurther
described 1n the related applications that have been incor-
porated herein by reference.
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Also, the electrical components can pertain to health or
fitness monitoring circuitry. In such case, the electrical
components within the temple arrangement, the temple
adapter removable temple part alone or together with eye-
glass electrical components can implement a health or
fitness monitoring system. Additional details on health or
fitness monitoring are further described 1n the related appli-
cations that have been incorporated herein by reference.

In yet another embodiment, an electronic component 1n a
temple arrangement, a temple adapter or removable temple
part of a frame ol eyeglasses interacts with an electronic
component of an apparatus tethered to the eyeglasses to
perform an operation. For example, a temple arrangement, a
temple adapter removable temple part of a pair of eyeglasses
holds one portion of an electronic system, and a tethered
apparatus that tethers to the pair of eyeglasses includes
another portion of the electronic system.

Still further, the invention can provide a new approach to
marketing accessories, namely, electrical accessories, for
cyewear. According to one method for providing temple
arrangements, temple adapters and/or removable temple part
for use with a pair of glasses, the method can mitially
provide a plurality of temple arrangements, temple adapters
and/or removable temple part for a customer. This enables
the customer to browse and select at least one temple
arrangement, temple adapter or removable temple part. Each
of the temple arrangements, temple adapters or removable
temple part can have one or more electrical components at
least partially embedded therein, with different temple
arrangements, temple adapters or removable temple parts
providing different electrical capabilities. Once a temple
arrangement, temple adapter or removable temple part has
been selected, the selected temple arrangement, temple
adapter or removable temple part can be coupled to one of
the corresponding temples of the eyewear (e.g., a pair of
glasses). In the case where the selected temple arrangement
1s a temple tip, the selected temple tip 1s mnserted onto (e.g.,
slid over) an end of the corresponding temple (after remov-
ing any previously installed temple tip 11 there was one). In
the case where the selected temple adapter 1s to be coupled,
the selected temple adapter can be attached to the corre-
sponding temple. In the case where the selected removable
temple part 1s to be coupled, the selected removable temple
part can be attached to a remaiming part (e.g., forward part)
of the corresponding temple. Thereafter, the customer can
make use ol the eyewear with 1ts associated electrical
capabilities provided by the temple arrangement, temple
adapters or removable temple part.

In one embodiment, once a temple arrangement, a temple
adapter and/or removable temple part 1s provided to a
customer, the customer can test the electrical capabilities of
the pair of glasses. If the customer does not like the current
selected temple arrangement, temple adapter or removable
temple part, the customer can repeat the process by selecting
and testing another temple arrangement, temple adapter or
removable temple part. Before providing the eyewear with
the temple arrangement, temple adapter or removable
temple part, the customer can be required to pay a purchase
(or rental) price for at least the temple arrangement, temple
adapter or removable temple part. Therealter, the customer
can be permitted to return and replace the temple arrange-
ment, temple adapter or removable temple part with another
temple arrangement, temple adapter or removable temple
part. Such returns or replacements can be available only for
a limited period of time following their purchase.

Yet still another aspect of the invention relates to eyewear
having an extended endpiece so as to facilitate placement of
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one or more electrical components at the extended endpiece.
In one embodiment, a conventional pair of glasses has two
endpieces, one on its ledt and the other on 1ts right side of the
frame. For example, the left endpiece 1s the region of the
frame approximately between the left hinge (or joint) and
the left lens holder of the frame. Similarly, the right endpiece
1s the region of the frame approximately between the right
hinge (or joint) and the right lens holder of the frame.

The one or more electrical components at an extended
endpiece can operate independently or together with other
clectrical components provided elsewhere. For example,
other electrical components can be provided in other regions
of the frame for the eyewear. In another example, the other
clectrical components can be located 1n a bridge area of the
frame for the eyewear. In such an example, given that the
endpiece 1s extended, the one or more electrical components
can be placed at the endpiece and thereby communicate with
other electrical components 1n a front area (e.g., lens holder
region or bridge region) or the other endpiece (which can
also be extended) without having to communicate through a
hinge or connector.

FIG. 11A 1illustrates a pair of glasses 1100 according to
one embodiment of the invention. The pair of glasses 1100
includes a first lens holder 1102 and a second lens holder
1104. The lens holders 1102 and 1104 are capable of
receiving lenses. The lenses can be prescription lenses or
non-prescription lenses. The first lens holder 1102 has a first
side and a second side. The second lens holder 1104 has a
first side and a second side. The pair of glasses 1100 also has
a bridge 1106 1n between the first lens holder 1102 and the
second lens holder 1104. The bridge 1106 1s coupled to the
second side of the first lens holder 1102 and the first side of
the second lens holder 1104. The lens holders 1102 and 1104
and the bridge 1106 can be separate pieces or a single
integral piece. The glasses 1100 can also be referred to as
eyeglasses.

The pair of glasses 1100 also includes a first extended
endpiece 1112 and a second extended endpiece 1113. In
addition, the pair of glasses 1100 includes a pair of temples,
namely, a first temple 1108 and a second temple 1110. The
first extended endpiece 1112 connects to the first temple
1108 wvia a joint (or hinge) 1114. The second extended
endpiece 1113 connects to the second temple 1110 via a joint
(or hinge) 1115. In one embodiment, the extended endpieces
1112 and 1113 are larger as compared to conventional
endpieces. As a result, the respective joints (or hinges) 1114
and 1115 are set back from the respective lens holders 1102
and 1104. For example, in one embodiment, the hinge 11135
1s set back from the lens holder 1104 by about 1 to 5
centimeters. One advantage of utilizing enlarged (or
extended) endpieces 1112 and 1113 as illustrated in FIG.
11A 1s that electrical components 1116 are able to be
comiortably provided in the extended endpieces 1112 and
1113. Moreover, another advantage 1s that the electrical
components 1116 within the extended endpiece 1113 can
clectrically couple to other electrical components provided
within the forward portion or front area of the frame without
having to electrically connect through a joint or hinge. As
illustrated 1n FIG. 11 A, the extended endpiece 1113 provides
clectrical components 1116 with at least a portion at an 1nner
surface of the extended endpiece 1113. The electrical com-
ponents 1116, in this example, include a display 1118 and a
plurality of switches 1120 (e.g., buttons). As an example, the
clectrical components 1116 can, for example, implement an
clectrical system (e.g., pedometer system, UV monitoring
system, or other physical condition monitoring system, etc.).
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In the embodiment of the glasses 1100 1illustrated 1n FIG.
11A, the electrical components 1116 are provided in the
extended endpiece 1113.

FIG. 11B 1llustrates the pair of glasses 1100 according to
another embodiment of the invention. More particularly,
FIG. 11B illustrates the pair of glasses 1100 illustrated 1n
FIG. 11 A where the electrical components 1116 are provided
as a module 1122 embedded internal to the extended end-
piece 1113. The module 1122 includes a plurality of inter-
connected electrical components, including the display 1118
and the switches 1120. In addition, the glasses 1100 further
include a separate electrical component 1124. As illustrated
in FIG. 11B, the separate electrical component 1124 can be
provided at the bridge 1106. Still further, a conductive
clement (e.g., a wire) that electrically connects the module
1122 with the separate electrical component 1124 can be
provided internal to the eyeglass frame, such as internal to
the lens holder of 1104. The nature of the separate electrical
component 1124 can vary depending upon application. In
the case 1n which the module 1122 pertains to a pedometer
or health system, the separate electrical component 1124 can
pertain to a sensor used to measure the heart rate of the user
of the glasses 1100. For additional details on a sensor

utilized 1n this context, see U.S. Provisional Patent Appli-
cation No. 60/787,850, filed Apr. 1, 2006, and entitled

“EYEGLASSES WITH HEART RATE MONITOR,” which
1s hereby incorporated herein by reference. Although not
illustrated in FIG. 11B, the extended end piece 1113 can also
include a cavity (or opening) and a cover or a door. The
module 1122 can be inserted or removed from the cavity by
way of the cover or door.

FIGS. 12A-12E 1llustrate a side view of eyeglass frames
having an extended temples according to several embodi-
ment of the invention. In FIG. 12A, a side view of an
eyeglass frame 1200 includes a lens holder (or a region
immediately proximate to a lens holder) 1202, an extended
endpiece 1204 and a temple 1206. The extended endpiece
1204 1includes one or more electrical components 1208
partially or completely internal to the extended endpiece
1204. In this embodiment, the manner by which the temple
1206 connects to the extended endpiece 1204 i1s not
depicted. Hence, the temple 1206 can be integral with the
extended endpiece 1200, can be permanently coupled to the
extended endpiece 1204, or can be removably or pivotally
coupled to the extended endpiece 1204.

The side view of an eyeglass frame 1220 1llustrated 1n
FIG. 12B 1s similar to the eyeglass frame 1200 1llustrated 1n
FIG. 12A. However, 1n this embodiment, the temple 1206 1s
coupled to the extended endpiece 1204 by way of a joint (or
hinge) 1210. FIG. 12C illustrates the eyeglass frame 1220
with the temple 1206 being substantially closed with respect
to the eyeglass frame 1220. As noted 1n FI1G. 12C, the temple
1206 can rotate (or pivot) with respect to the extended
endpiece 1204 by way of the joint (or hinge) 1210. In this
embodiment, the temple 1206 1s able to be rotated (or
pivoted) as 1n conventional eyewear such that (1) the temples
can be closed or folded mmwards towards the lens holders
when not being worn, which can facilitate storage or (1) the
temples can be extended to an open position or extended
outwards away from the lens holders, so that the eyeglasses
can be worn. While retaining the traditional notion of the
folding temples, the eyeglass frame 1220 causes the joint
1210 to be set back from the lens holder 1202 so that the
endpiece 1s extended, which can {facilitate including or
storing one or more electoral components within the end-
piece.
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The side view of an eyeglass frame 1230 1llustrated in
FIG. 12D 1s similar to the eyeglass frame 1200 1llustrated 1n
FIG. 12A. However, 1n this embodiment, the temple 1206 1s
coupled to the extended endpiece 1204 by a linking temple
piece 1232. The linking temple piece 1232 couples to the
extended endpiece 1204 by way of a joint (or hinge) 1234.
The joint 1234 allows the linking temple piece 1232 to rotate
(or pivot) with respect to the extended endpiece 1204. In
addition, the linking temple piece 1232 includes a connector

1236 that 1s capable of receiving a corresponding connector
1238 associated with the temple 1206. In this embodiment,
the temple 1206 couples to the linking temple piece 1232
using the connectors 1236 and 1238 which provide physical
connection (and optionally also electrical connection). The
linking temple piece 1232 1n turn can couple to the extended
endpiece 1204 by way of the joint (or hinge) 1234. The
temple 1206 1s thus easily removable from the linking
temple piece 1232 of the eyeglass frame 1230.

The side view of an eyeglass frame 1240 illustrated in
FIG. 12E 1s similar to the eyeglass frame 1200 illustrated 1n
FIG. 12A. However, in this embodiment, the extended
endpiece 1204 1includes a first connector 1242, and the
temple 1206 includes a corresponding connector 1244. Here,
the temple 1206 can be removably connected to the
extended endpiece 1204 by way of the connectors 1242 and
1244.

According to still another embodiment of the mvention,
temples for eyeglass frames can be not only removable but
also piecewise replaceable. In other words, an entire temple
can be removed and replaced with respect to an eyeglass
frame. In another implementation, a portion of a temple can
be removed and replaced with another portion. Allowing
temples of eyeglass frames to be removed and replaced
tacilitates incorporating different electronic modules that are
internal to, integral with, or at least partially embedded in the
temples (or temple portions) to the changed. Also, the
different temple portions can have different design appear-
ances that allow the design of the eyeglasses, namely the
temples, to be altered as desired by a user. In other words,
the temples or temple portions can be swappable.

FIG. 13 A 1llustrates a temple 1400 having multiple parts
according to one embodiment of the invention. The temple
1400 includes a temple base 1402 that couples to a forward
portion 1404 of an eyeglass frame. The forward portion
1404 can, for example, pertain to an endpiece or a portion 1n
the vicinity of a hinge (or joint) of a temple. In addition, the
temple 1400 1ncludes a temple tip 1406 (or rearward por-
tion). One end of the temple base 1402 can connect to the
torward portion 1404 and the other end of the temple base
can connect to the temple tip (or rearward portion) 1406. In
one embodiment, the temple base 1402 and the temple tip
1406 of an eyeglass frame can be replaced (individually or
in combination) with other temple bases and temple tips. For
example, the temple base 1402 and/or the temple tip 1406
could be removed and replaced with another temple base
and/or temple tip having a different functional capability or
a different ornamental appearance.

FIG. 13B illustrates a portion of an eyeglass frame 1420
according to one embodiment of the invention. The portion
of the eyeglass frame 1420 1s similar to a portion of the
eyeglass frames 1200 1llustrated 1n FIG. 12A. One diflerence
1s that the temple 1206 now explicitly illustrates a temple
base 1422 and a temple tip 1424. The temple base 1422 and
the temple tip 1424 can be removed and replaced (individu-
ally or 1n combination) with respect to the eyeglass frame,
such as the extended endpiece 1204.
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FIG. 13C illustrates a portion of an eyeglass frame 1340
according to another embodiment of the invention. The
portion of the eyeglass frame 1440 1s similar to a portion of
the eyeglass frame 1200 1illustrated in FIG. 12A. However,
in F1G. 13C, the portion of the eyeglass frame 1440 includes
a temple insert 1442. The temple insert 1442 can include one
or more electrical components 1444 internal to, integral
with, or at least partially embedded 1n the temple insert
1442. As illustrated 1n FIG. 13C, the temple mnsert 1442 can
be provided between the extended endpiece 1204 and the
temple 1206 or the rearward portion of the temple. Although
not shown 1 FIG. 13C, the connection between the temple
insert 1442 and the extended endpiece 1204 or the temple
1206 can be through use of a joint (or hinge) or by way of
connectors as discussed above. In this embodiment, the
temple insert 1442 can provide electrical components that
can interact with the electrical components 1208 within the
extended endpiece 1204 or clsewhere within the eyeglass
frame. Hence, a user can optionally include the temple insert
1442 between the temple 1206 and the extended endpiece
1204 to provide additional functionality to the eyeglasses. In
one embodiment, when the additional functionalities are not
desired, the temple mnsert 1442 can be removed from the
temple configuration, or the one or more electrical compo-
nents 1444 can be removed from the temple insert 1442.

Another feature of the wireless eyeglasses that may be
provided 1s one or more electrical connections on the frame
of the wireless eyeglasses so as to facilitate electrical con-
nection with a battery charger. For example, when the power
source for the wireless eyeglasses 1s a rechargeable battery,
the ability to charge the battery without removing the battery
from the frame (e.g., arm) of the wireless eyeglasses 1s
advantageous. Hence, 1n one embodiment, the frame of the
eyeglasses includes at least one connector or conductive
clement (e.g., terminal, pin, pad, trace, etc.) so that the
clectrical coupling between the rechargeable battery and the
charger can be achieved. In this regard, the electrical con-
nector or conductive element 1s provided on the frame of the
eyeglasses and electrically connected to the battery. The
placement of the electrical connector or conductive element
on the frame serves to allow the wireless eyeglasses to be
simply placed within a charger and consequently have the
clectrical connector or conductive element be 1n electrical
contact with a counterpart or corresponding electrical con-
nector or conductive element of the charger.

In one embodiment, the charger can be considered a
docking station, upon which the wireless eyeglasses are
docked so that the battery within the wireless eyeglasses 1s
able to be charged. Hence, the frame of the wireless eye-
glasses can likewise include an electrical connector or
conductive element that facilitates electrical connection to
the docking station when docked.

Power (e.g., external power source) can be coupled to the
glasses through a connector. In one embodiment, the power
source 1s embedded inside or mserted into the glasses.
Different types of power sources are applicable. For
example, the power source can be a battery, a fuel cell, a
solar cell, or a re-chargeable battery. The rechargeable
battery can be charged through a connector at the glasses.

In an earlier application, namely, U.S. Provisional Patent
Application No. 60/509,631, filed Oct. 9, 2003, and entitled

“TETHERED ELECTRICAL COMPONENTS FOR EYE-
GLASSES,” which has been incorporated herein by refer-
ence, there can be a base connected to the glasses through a
cord. The cord can be just a piece of tlexible conductor
encapsulated by a flexible isulator. Typically, a cord
includes a number of electrical wires or conductors. There
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can be one or more electrical components in the base, and
there can also be one or more electrical components 1n the
cord. The diflerent types of connectors previously described
can be located 1n the base. In one embodiment, a power
source 1s an electrical component in the base tethered to a
pair ol glasses. In another embodiment, the glasses are
tethered to a base that has a connector. The connector 1s
connected to and draws power from an external electronic
device. In this embodiment, electrical components in the
glasses draw power from the external electronic devices.

In yet another embodiment, the power sources are 1n a
base or portable device connected to the glasses through a
wire connection, and the power sources can be rechargeable.

For privacy protection, signals can be encrypted before
transmission. Encryption can take significant computation
power, and may generate a fairr amount of heat. In one
embodiment, encryption capabilities are located in a base
tethered to the glasses. There can be a fan inside the base.
The fan can be turned on during encryption. In another
embodiment, the fan 1s activated during other high capacity
uses for heat dissipation purposes.

In yet another embodiment, there 1s a fan 1n the glasses.
The fan 1s located at a temple of the glasses, 1n the region
close to 1ts lens holder. The fan 1s used to cool the wearer of
the glasses.

In one embodiment, a pair of glasses has access to voice
recognition software. The software can be embedded 1n (a)
the glasses, (b) a base tethered to the glasses, (¢) a portable
device wired or wirelessly coupled to the glasses or to the
base, or (d) a computing system wired or wirelessly coupled

to the glasses. Or, the software or firmware can be 1n more
than one of the above devices.

Glasses that can couple to signals wirelessly can be used
in different applications. For example, the glasses can be a
cell phone wireless head set, such as a Bluetooth cordless
headset. Such short-distance wireless technologies allow the
headset to connect to the user’s cell phone without a wire.
This would allow the user to drive, eat or perform other
functions without getting tangled 1n a pesky wire.

In one embodiment, the cell phone 1s a VOIP (voice over
Internet protocol) phone.

In one embodiment, for the glasses operating as a cell
phone head set, the head set includes active noise cancella-
tion mechanism. For example, the glasses include two
microphones. One microphone 1s for capturing the voice of
the user. But the microphone captures ambient noise also. It
can be embedded 1n a protrusion extending from the end of
the temple close to a lens holder, towards the mouth of the
user. Another microphone can be located at the top of one of
the lens holders pointing away from the mouth of the user.
This microphone 1s for capturing ambient noise. As a first
order approximation, outputs from the two microphones
could be subtracted from each other to provide voice signals
with noise reduced.

In yet another embodiment, the glasses with wireless
coupling capabilities also have a multimedia asset player,
such as a MP3 player. The glasses can be used to receive
music directly 1n digital format over, for example, a data-
capable network of a mobile operator. The music can be
received, for example, at a speed of 16 Kbits per second,
providing sound quality close to compact disc. If the music
1s transmitted 1n a compressed manner, such as i a MP3
format, then the music data can be received at a much lower
speed. In one embodiment, the glasses also have a micro-
phone and can serve as a cellular phone or a wireless headset
of a cellular phone.
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In yet another embodiment, the glasses can serve as a
radio, again through electrical components in or tethered to
the glasses. In this embodiment, the glasses can include a
tuner with one or more control knobs. The knobs can be used
to select channels and to set the volume.

In one embodiment, a pair of glasses allows personaliza-
tion by including a preference indicator. The indicator
allows a user to provide his preference, such as on whatever
1s being output by the glasses. In one example, the glasses
also has a radio having a speaker and with electrical com-
ponents for wireless connection. In this example, the indi-
cator can be used by the user to provide his preference
regarding whatever 1s being played by the radio at that time.
This preference can be wirelessly transmitted from the
glasses to a third party. To 1illustrate, when the user 1is
listening to a piece of music, the user can indicate he likes
the piece of music by pressing a control knob on the glasses.
This piece of preference information 1s then transmitted and
received by a service provider, which 1s then informed of the
user’s preference. Instead of a control knob, in another
embodiment, the preference indicator 1s a system with a
microphone and voice recognition soitware. The user can
indicate his preference vocally.

In another example regarding the personalization process,
the glasses can serve as a multimedia asset player, such as
a MP3 player. The song that the user has shown preference
can be stored 1n a storage device, which can be 1n the glasses.

An arm for a frame of a pair of eyeglasses according to
one embodiment can further include additional eyeglass
clectrical components, such as a light source. The light
source can, for example, be a Light Emitting Diode (LED).
The light source can provide ornamental lighting to the
frame or can serve as an indicator light.

As explained, in a number of embodiments, the glasses
include a switch, which typically 1s at least partially embed-
ded in the glasses.

Sensor processing can recerve sensor mformation from a
sensor. The sensor information 1s typically associated with
the user of the eyeglasses. There can be different types of
sensors. The sensors can be considered either eyeglass
clectrical components or tethered electrical components. For
example, the sensor can be a temperature sensor configured
to sense the temperature of the user. The sensor can be a
humidity sensor configured to sense how much the user has
been perspiring. The sensor can sense whether at least one
of the user’s eyes 1s open or not. The sensor can sense 11 the
user 1s crying. The sensor can sense the direction the user 1s
looking. In a general sense, the sensor information can, for
example, pertain to physical and/or emotional conditions of
the user.

In another embodiment, another type of sensor i1s a
condition sensor. The condition sensor can sense the con-
ditions of the user of the glasses. Examples of physical
sensors include sensing one or more of distance traveled,
location, speed, calories consumed, temperature and vital
signs associated with the user of the glasses. The distance
traveled could represent the horizontal distance traveled or
the vertical distance (1.e. elevation) traveled. The speed can
be the rate of movement along the horizontal distance
traveled and/or the vertical distance. In yet another embodi-
ment, the condition sensor can sense the emotional condi-
tions of the user of the glasses.

One advantage of cell phones 1s that you can make calls
anywhere you can get a signal. However, one disadvantage
1s that you might be making a call in a noisy environment.
In one embodiment, the glasses also include electrical com-
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ponents for noise cancellation. Such noise cancellation func-
tionalities can be activated during a phone conversation.

In one approach, noise cancellation i1s 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, 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 arriv-
ing 1n front of or outside of the user. Signals received from
the second microphone are subtracted from signals recerved
from the first microphone before the audio signals are
turther processed for transmission as the message from the
user.

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 1s to measure 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 Fran-
cisco?” 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) 1s higher than the noise level by a certain
degree. For example, the average SPL of the output audio
signals from the glasses 1s 20 dB above the noise level.

In another embodiment, 11 the average power level of the
environment or the ambient noise level 1s higher than a
preset threshold value, signal amplification 1s reduced. This
average power level can include all the audio signals
received by, such as the microphone(s) of the glasses. The
rationale 1s that 1f the environment 1s very noisy, 1t would be
difficult for the user to hear the audio signals from the other
person anyway. As a result, the glasses should not keep on
amplifying the audio signals independent of the environ-
ment. To illustrate, 1f the average power level of the envi-
ronment 1s more than 75 dB, hearing enhancement ampli-
fication 1s reduced, such as to 0 dB.

A number of embodiments have been described mvolving
a speaker 1n an eyemask or a night cap. In one embodiment,
the audio output from the speaker can serve to cancel the
environmental sounds 1n the viciity of the user. For
example, if the user 1s on an airplane, the surrounding
environmental sound has a relatively high level of white
noise. This white noise can be detected by a pickup device
and cancelled by noise cancellation circuitry provided
within the eyemask or night cap. Namely, the audio output
from the speaker serves to cancel the white noise of the
user’s environment. In another embodiment, the electrical
component embedded or partially embedded 1s not a
speaker, but can be a sensor, which can sense a physiological
function of the user.

Electrical components within the temple arrangement or
temple adapter alone or together with eyeglass electrical
components can implement a radiation monitoring system.
The radiation being monitored can, for example, pertain to
one or more of UV, mnfrared and gamma radiation. In one
embodiment, sunlight 1s considered as a type of radiation. In
any case, additional details on radiation monitoring are
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further described 1n the related applications that have been
incorporated herein by reference.

Evewear can include one or more auxiliary sensors. One
another type of auxiliary sensor 1s a physical sensor. The
physical sensor can sense physical conditions of the user of
the glasses. Examples of physical sensors include sensing
one or more of location, temperature, alertness, and vital
signs (e.g., heart rate, blood pressure, etc.) associated with
the user of the glasses. Still other physical sensors can sense
emotions of the user. For example, the physical sensor could
sense whether the user 1s calm, excited, happy, sad, angry,
ctc. In one embodiment, the physical sensor can also more
generally sense user activity level. As an example, the user
activity level can be used to provide a lifestyle indication.
For example, a lifestyle indication might show that the user
was active today or, alternatively, lazy today. Such a lifestyle
indication can be displayed as a text or graphic symbol to let
the user or others aware of the activity level.

The activity monitoring system can also include one or
more switches with the eyewear. The switches can, for
example, facilitate user iput or control with respect to the
activity monitoring system. For example, the switches can
provide one or more of on/ofl, reset, on, on (and reset), and
calibration. The activity monitoring system can also provide
a user with an indication of whether the system 1s currently
on or ofl, such as by a graphical image on a display device
or by a LED. The one or more switches can also be used to
change operational settings, such as threshold levels, output
type, user preferences, user physical characteristics (e.g.,
stride, weight), operational mode, or activation/deactivation
of auxiliary sensors, i any.

The activity monitoring system can have a “being-worn”
switch. In one embodiment, the “being-worn™ switch
ecnables the activity monitoring system to automatically
determine when to monitor activity and when not to monitor
activity. In particular, the activity can be monitored when an
cyeglass frame having the activity monitoring system 1s
“being-worn” and not when the eyeglass frame 1s not
“being-worn.” The “being-worn” switch can be positioned
in the temple portion with the other components of the
activity monitoring system. In one embodiment, the activity
monitoring system 1s provided, as a module as noted above,
and which further includes a switch. The switch can, for
example, be a “being worn” switch. By having the switch
integral with the module, the manufacture and assembly of
the end-product having the activity monitoring system can
be simplified. As examples, the “being-worn™ switch can be
an optical, magnetic or mechanical switching device.

The “being-worn™ switch can make use of the situation
that the temples are 1n an open position when the eyeglass
frame 1s being worn, and 1n a closed position when not being
worn. In one embodiment, the “being-worn” switch can be
positioned at a temple proximate to a region that couples the
temple to 1ts corresponding lens holder. For example, the
activity monitoring system (e.g., module) can be provided
within the temple region near the end of the temple so that
the “being worn™ switch 1s adjacent the lens portion of the
cyeglass frame.

The “being worn” switch can also be used by a user to
signal the activity monitoring system to provide 1ts output at
an output device, such as a display device. For example,
when the “being worn” switch 1s 1nitially closed (1.e., being
worn), the activity monitoring system can output 1ts text or
graphical output to the display device. Typically, the dis-
played output would be displayed only for a limited period
of time (e.g., 10 seconds). Such an approach i1s typically
more power eflicient, yet permits the user to obtain the
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output information when desired. Alternatively, another
switch (e.g., dedicated output switch) could be used to cause
the output to be displayed for a limited period of time or
while the switch 1s depressed.

In one embodiment, the eyewear (such as one including
the activity monitoring system) can further include one or
more auxiliary sensors. FIG. 14 1s a chart 1500 that depicts
examples ol auxiliary sensors that can be utilized with the
cyewear.

The chart 1500 1ndicates that one type of auxiliary sensor
1s a “being worn” sensor. The “being worn™ sensor would
indicate whether the glasses are being worn by 1ts user. The
“being worn” sensing mechanism can be performed using,
for example, a thermal sensor, a motion detector, a stress
sensor or a switch.

In one embodiment, a motion detector 1s used as a “being,
worn” sensor. A threshold can be set, such that i1f the amount
of motion detected exceeds the threshold, the eyewear is
assumed to be worn. The motion detector can, for example,
be achieved by a mechanical means or an accelerometer.

In another embodiment, the “being worn™ sensor imncludes
one or more thermal sensors. In the case where two sensors
are used, one sensor can be at approximately the middle of
a temple, such as 1n a region that would receive heat from
the head of the user wearing the glasses, and the other sensor
can be positioned at the end of the same temple close to the
hinge. If the temperature diflerential between the two sen-
sors 1s beyond a certain preset value, the eyewear would be
assumed to be worn.

In yet another embodiment, the “being worn” sensor
includes a stress sensor at the hinge of the temple. The
assumption 1s that when the eyewear 1s worn, the hinge 1s
typically slightly stretched because typically the width of the
head of the user can be slightly wider than the width between
the temples when the two temples are 1n the extended
positions. I the value of the stress sensor 1s beyond a certain
preset value, the glasses would be assumed to be wom.

In still yet another embodiment, the “being worn™ sensor
can be implemented as a switch. For example, the switch can
utilize optical, magnetic or mechanical means. In one
embodiment, the switch can be positioned at the temple of
the eyewear, such as a forward end of the temple proximate
to a corresponding lens holder. Different embodiments of

such sensors 1s also described 1n U.S. Provisional Patent
Application No. 60/383,169, filed Jun. 26, 2004, entitled

“ELECTRICAL COMPONENTS FOR USE WITH EYE-
WEAR, AND METHODS THEREFOR,” which has been
incorporated herein by reference, see, e.g., section entitled
“EYEGLASSES WITH USER INPUT CAPABILITY.”

Another type of auxiliary sensor i1s an environmental
sensor. The environmental sensor can sense environmental
conditions, such as one or more of temperature (e.g., ambi-
ent temperature), pressure, humidity and toxins (e.g., chemi-
cals, radiation, etc.).

Still another type of auxiliary sensor 1s a physical sensor.
The physical sensor can sense physical conditions of the
user of the glasses. Examples of physical sensors include
sensing one or more of location, temperature, alertness, and
vital signs (e.g., heart rate, blood pressure, etc.) associated
with the user of the glasses. Still other physical sensors can
sense emotions of the user. For example, the physical sensor
could sense whether the user 1s calm, excited, happy, sad,
angry, etc. In one embodiment, the physical sensor can also
more generally sense user activity level. As an example, the
user activity level can be used to provide a lifestyle indica-
tion. For example, a lifestyle indication might show that the
user was active today or, alternatively, lazy today. Such a
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lifestyle indication can be displayed as a text or graphic
symbol to let the user or others aware of the activity level.

In one embodiment, one particular type of physical sensor
1s a heart-beat sensor. The heart-beat sensor measures the
heart beat of the wearer of the eyewear. In operation, the
infrared emitter shines infrared radiation towards the user,

and the detector captures the infrared signals reflected back
by the skin of the user. The magnitude of the retlected
signals depends on the amount of blood tflowing below the
skin, which, 1n turn, depends on (1.e., fluctuates with) the
heart beat. The rate of emission by the emitter and reception
by the detector can be modulated (e.g., amplitude modulate)
in a frequency range much higher than the heart beat, such
as three Kilohertz. And the signals from the detector can be
low-pass filtered before they are measured to identily the
heart beat of the user. For example, the low-pass filter can
have a cutoil frequency at about 1 Hertz (Hz).

It should be understood that the sensors might rely on
more than one measured criteria. The one or more measured
criteria might be used to determine the sensor output. The
determination of the sensor output can involve estimation or
prediction.

The auxiliary sensors can be provided in a redundant or
fault-tolerant manner. For example, sensors can be provided
in pairs. When one sensor of a pair malfunctions, the other
one can replace it. In another embodiment, any of the
auxiliary sensor information can be processed 1n a differen-
tial manner to examine changes to the auxiliary sensor
information. The auxiliary sensors can by powered by a
battery, solar energy, or kinetic energy. For reduced power
consumption, the auxiliary sensors can remain in a low-
power state unless data 1s being acquired by the auxiliary
sensors. In yet another embodiment, two or more of the
auxiliary sensors can communicate with one another (wired
or wirelessly) to exchange data or control information.

In general, the auxiliary sensors can be fully or partially
embedded 1n the eyewear or a base tethered to the eyewear.
Alternatively, one or more of the auxiliary sensors can be
separate from the eyewear, or any base tethered thereto, and
wirelessly communicate with the eyewear or base.

FIG. 15 shows some of the electrical components for a
player 1600 1n a glasses according to an embodiment of the
invention. The player includes a speaker 1602, a data bus
1604 to facilitate data transfer among, for example, a
processor 1606, a storage device 1608, and a coder/decoder
(CODEC) 1610. The processor 1606, which can be a micro-
processor or controller, controls the operation of the player
1600. The storage device 1608 stores the information, which
can be different types of appropriately-formatted media data.
In one example, the information 1s digitally encoded audio
signals. The storage device 1608 can include a number of
separate storage elements. For example, the device 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 1608. The storage device
1608 typically also includes a Read-Only Memory (ROM),
which stores programs, utilities or processes to be executed
in a non-volatile manner. The player 1600 can also include
a RAM, such as for the cache.

Once a piece of mformation 1s selected to be played, the
processor 1606 would supply the piece of information to the
CODEC 1610, which decompresses the media data and
produces analog output signals for the speaker 1602. In one
embodiment, the bus 1604 1s also coupled to an mput/output
device 1612, which would allow information to be down-
loaded from an instrument to the glasses.
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There are different approaches to identify a piece of
information to be played. In one embodiment, different
pieces of mformation in the storage device 1608 can be
categorized, and 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 the
football team:; the second level can be the names of the
players on the team, and the third level can be scoring
statistics or other attributes of the players. The entries, such
as the name of the players, can be abbreviated. There can be
a control knob or switch to allow the user to scroll down
entries 1n a level. By pushing the knob, the user selects an
entry, which can lead the user to the next level. There can be
an entry for moving up a level also. In one embodiment,
once an entry 1s selected, the 1dentity of that entry will be
announced. For example, a selected entry 1s about the
statistics of Joe Smith. Once that entry 1s selected, the
speaker will state, “Joe Smuith statistics.” If that 1s the one the
user wants, the user can signal his preference by, for
example, pushing a switch.

In another embodiment, the information can be searched.
The search can be based on one or more key words. As an
example, the information 1s related to songs. A user can
search by the name of the song, the name of the artists or
music genre. Entry for the search term can be through voice
recognition applications in the glasses. Based on the term
verbalized by the user, a song will be selected. The glasses
can ask the user 1t that 1s the song the user has selected. If
the response 1s positive, the song will be played. If not, the
glasses will ask the user to verbalize the term again. In
another embodiment, entering the search terms 1s through
the key pad of a portable device, wired or wirelessly,
coupled to the glasses. Additional descriptions regarding
having a portable device linked to a pair of glasses are
turther discussed below.

With the speaker relatively close to at least one ear of the
user, the volume of the speaker does not have to be very
high. In one embodiment, the volume of the speaker i1s
limited, such as the maximum sound level 1s not more than
60 dB. If the glasses are powered by a battery, limiting the
volume of the speaker would extend the lifetime of the
battery. Such a limit can also reduce the chance of the
speaker generating audio signals that might disturb people 1n
the vicinity of the user. This, in turn, helps to provide
information to the user in a relatively private manner.

In one embodiment, the glasses are powered by a battery.
To extend 1ts lifetime, the glasses include a timer. For
example, 1f the glasses have a radio, after the radio 1s turned
on for a preset amount of time, the timer will turn the radio
ofl automatically. In another embodiment, the glasses
include a speaker and the timer would turn the speaker off
after the speaker has been turned on for a preset amount of
time. The preset time can be determined by the timer.

In another embodiment, the glasses are powered by other
types of sources, such as a solar cell or a fuel cell. Such other
type of sources can be at one of temples of the glasses.

As explained, 1n a number of embodiments, the glasses
include a switch, which typically 1s at least partially embed-
ded 1n the glasses. For example, the switch can be used to
turn the speaker on, or to tune the frequency of a radio. If the
glasses have two speakers, such as one on each of the
temples, there can be two switches, one on each temple to
control the corresponding speaker. The two speakers can be
for generating stereo audio signals for the user. There can
also be one control switch for both speakers.

The switch 1n the glasses can have different attributes. It
can be activated by different type of forces, including
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mechanical, radiation, magnetic, electrical, and temperature.
The switch can also be activated remotely by a remote
device. The switch can be based on one or more detectors.
The switch can have different degrees or ranges of control,
such as binary, multiple discrete steps or incremental con-
trol. The switch can be placed at diflerent position on the
glasses, such as on the side or top surface of a temple or at
a joint. The control can take perception into consideration,
such as based on texture, height and lateral position of
multiple switches.

FIG. 16 illustrates a number of forces 1650 activating the
switch according to different embodiments of the invention.
They can be based on, for example, mechanical 1652,
radiation 1654, magnetic 1656, clectrical 1658, and tem-
perature 1660.

FIG. 17 illustrates a number of mechanical forces 1652
activating the switch according to different embodiments of
the invention. The mechanical switch or sensor can be a
conductive-elastomer switch 1702, a membrane switch
1704, a dome switch 1706, a relatively simple wire switch
1708, and a roller switch 1710, such as a switch including a
wheel. Another type of mechanical force can be based on
stress 1711, such as a switch based on piezoelectric force or
a piezoelectric device.

In yet another embodiment, the mechanical switch 1s
made so that the electrical circuitry 1n the glasses can be
activated but not deactivated by the user. In other words,
once activated, the switch 1s designed not to be deactivated
by the user, and the circuit will remain on till the power
source 1nside the glasses 1s depleted. One approach to
implement such a switch 1s based on a piece of msulating
material 1716 between a terminal of, for example, a battery
and 1ts contact with the circuit embedded in the glasses.
When the battery 1s installed, at least one of 1ts terminals 1s
separated from its circuit contact. There can be a thin,
flexible, msulating material, 1716, such as a ribbon, posi-
tioned between the terminal and the contact. Though the
circuit 1s embedded in the glasses, the insulating material
1716 extends outwardly from inside the glasses through a
hole, such as a small hole, 1n the side wall of, for example,
a temple of the glasses. In one embodiment, the hole or slot
1s located above or below the terminal and the contact, or the
hole 1s not directly inline with the terminal and the contact.
By pulling the insulating material out from the glasses, the
terminal will establish electrical connection with the contact,
activating the circuit and turning the speaker on.

In another embodiment of a switch based on mechanical
force 1654, the mechanical force 1s the force that 1s used to
insert 1718 a battery into the glasses. Once the battery 1s
inserted, the speaker 1in the glasses will be activated. The
speaker will remain on until the battery 1s removed, or until
the power 1n the battery 1s drained.

The switch can also be activated by radiation 1654, or
energies 1 a type of radiation, according to a number of
embodiments of the invention. The radiation 1654 can be 1n
the optical, or infrared or ultraviolet range. For example, the
switch 1includes a photodiode or photo sensor 1n the glasses,
and there 1s an opening above the photodiode. In one
embodiment, the diode 1s activated by light getting to the
diode through the opening. In another embodiment, the
circuit 1s activated 11 the opening 1s covered to prevent light
from getting to the diode.

The switch can be activated by magnetic forces 1656. For
example, there can be a magnetic sensor or a Hall effect
detector mside a temple proximate to a joint of a pair of
glasses. FIG. 18 shows a section of a pair of glasses 1750
with such a detector 1754. The detector 1754 1s electrically
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connected to a printed circuit board 1755. When the temple
1752 15 1in 1ts extended position, as when the glasses 1750 are
ready to be worn, the detector 1754 will be directly adjacent
to a magnet 1756 inside a lens holder 1758 at the corre-
sponding joint 1760. The magnet 1756 would activate the
Hall effect detector 1754. In another embodiment, a mag-
netic switch 1s activated based on changing the inductance of
a coil. For example, the switch includes a steel rod that can
be positioned 1n or out of a coil. The switch’s range of

control 1s based on the position of the rod with respect to the
coil.

The switch can be activated depending on electrical forces
1658. In one embodiment, the electrical force depends on
capacitive eflect. By changing the capacitance, the switch 1s
turned on and off. For example, the capacitance 1s changed
by placing one’s finger over a metallic pad. In another
example, by changing the amount of overlap between two
metallic sheets that are not in contact, the capacitance
between the two metallic sheets will change. This then
changes the range of control of the switch.

In another embodiment, the electrical force 1658 1s based
on resistive eflect. For example, the switch 1s made up of a
slide or a rotary potentiometer. By changing the amount of
coupling, the amount of resistance 1s changed to retlect the
range of control of the switch.

In one embodiment, the switch’s activation can depend on
temperature 1660. For example, the switch includes a tem-
perature sensor. When the temperature reaches a certain
point, the switch 1s activated.

In yet another embodiment, the switch 1s controlled by a
remote controller. For example, the glasses include an
inirared detector. The remote controller can generate 1nfra-
red radiation. By aiming the controller at the detector, the
inirared radiation can activate the infrared detector and the
switch 1s activated. Or, 11 the user moves 1nto the vicinity of
a corresponding inirared transmitter, circuits 1n the glasses
would be activated.

The switch can include one or more previously-described
sensor or detector of different types of forces. For example,
the switch can use two photo sensors. One sensor 1s exposed
to light on the outside surface of the temple and the other 1s
exposed to light on the 1nside surface of the temple, such as
close to the ear. Based on their differential output, the switch
1s activated. As another example, there are two temperature
sensors 1n the glasses. One 1s located close to a joint and the
other 1s at the temple close to the ear. Again, the switching
action depends on their differential outputs. In yet another
embodiment, the glasses include more than one type of
switch. There can be one type of switch, such as a mechani-
cal switch, acting as an on/ofl switch, and another, such as
a switch using electrical forces, as an incremental switch to
change frequency.

As described, 1n a number of embodiments, the switch can
provide different degrees or ranges of control. In one
embodiment, there are two degrees of control, such as 1n an
on/ofl switch. In another embodiment, there can be multiple
discrete degrees, steps or positions. For example, the switch
1s a roller with discrete notches to indicate different discrete
positions. Or, there can be two mechanical switches, placed
side-by-side. Pushing one switch will increment one step,
and pushing the other will decrement one step.

In yet another embodiment, the change from one degree
to the next 1s gradual and not noticeably discrete. This can
be achieved with two (2) sensors arranged in quadrature.

FIGS. 19A-19C show examples of different embodiments of
such a switch based on two photodiodes or photo detectors.
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FIG. 19A shows an embodiment 1800 with a wheel 1802
(roller) having clear strips, 1804, 1806 and 1808, alternating
with black strips, 1810, 1812 and 1814, and two photo-
diodes, 1816 and 1818. Most of the wheel 1802 and the two
diodes, after incorporated into the temple 1820, are covered
by a piece of material 1822. The two diodes, 1816 and 1818,
are exposed to ambient light through a clear window 1824.
A part of the wheel 1802 1s extended out of the temple 1820,
allowing the wheel 1802 to be turned about 1ts axis 1826.
The wheel 1802 can have teeth for friction turning. As the
wheel 1802 rotates about the axis 1826, based on the
differential outputs from the diodes, the direction of move-
ment of the wheel 1802—clockwise or counterclockwise—
1s determined. For example, if the wheel 1802 is rotated
clockwise, the top diode 1816 senses light before the bottom
1818 senses light. On the other hand, if the wheel 1802 1s
rotated counterclockwise, the bottom diode 1818 senses
light before the top 1816. Based on the signals from the two
diodes, one would be able to tell if the wheel 1s being turned
clockwise or counterclockwise. Clockwise can denote
increase and counterclockwise can denote decrease. This
embodiment can be used, for example, to change frequency.
By turning the wheel 1802 clockwise, the frequency of the
radio goes up. And, by turning the wheel 1802 counter-
clockwise, the frequency goes down. Such a wheel 1802 1s
also applicable for other purposes, such as controlling the
volume of a speaker.

FIG. 19B shows an embodiment 1850 with a wheel 1852
having black 1854 and reflecting 186356 strips, two photo-
diodes, 1858 and 1860, and a LED 1862. Again, most of the
wheel, the two diodes and the LED are covered by a sheet
of material 1864. I1 a reflecting strip 18356, instead of a black
strip 1854, goes over a diode, more light from the LED wall
be reflected back and received by the diode. If a black strip
1854 goes over a diode, output from the diode will be
significantly reduced. Again, based on the signals from the
diodes, the direction of rotation can be determined, which,
in turn, can be used to indicate incrementing or decrement-
ing outputs.

FIG. 19C shows an embodiment 1900 again using two

photodiodes, 1902 and 1904, but without a wheel. The two

diodes, 1902 and 1904, are exposed to ambient light unless
they are covered. In this embodiment, whether the finger
1906 or another object 1s moving from the first diode 1902
to the second diode 1904, or from the second diode 1904 to
the first diode 1902 can be determined based on the signals
from the diodes. For example, the finger 1906 sliding 1n a
forward direction would trigger a signal from the first diode
1902 betfore the second diode 1904. On the other hand,
sliding the finger 1n a backward direction would trigger a
signal from the second diode before the first diode. Thus, the
outputs from the two diodes can show the direction of
movement of the finger. One can then, for example, assign
forward movement (from the first 1902 to the second 1904)
as mcrement, and backward movement (from the second
1904 to the first 1902) as decrement.

A switch can be placed at diflerent location on a pair of
glasses. In one embodiment, the switch 1s positioned on one
of the side surfaces of one of the temples, such as the side
that 1s not facing the face of the user when the glasses are
worn. In another embodiment, the switch 1s positioned on a
top surface of one of the temples. In yet another embodi-
ment, the switch 1s positioned at one of the joints or hinges
of the glasses. For example, there 1s a mechanical switch at
a joint. If the corresponding temple 1s extended, as 1n the
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position when the glasses are worn, the switch will be
pressed, which can indicate that the switch has been acti-
vated.

In one embodiment, the user can be using a switch when
the glasses are worn. Depending on the position and the type
of switch, the user may not be able to see the switch when
he 1s manipulating it. In one embodiment, the design of the
switch takes into consideration perception. To illustrate,
there are two mechanical switches on the glasses. The top
surfaces of the two switches have diflerent texture. One
switch has a smooth surface and the other has a rough
surface. Pushing the rough surface implies incrementing one
step and pushing the smooth surface implies decrementing
one step. This type of perception design 1s based on tactile
cllect. In another example, the heights of the two switches
are different. The taller switch 1s for one eflect and the
shorter 1s for another. In yet another embodiment, the lateral
position of the two switches has significance. For example,
the two mechanical switches are on the top surface or edge
of a temple. By pushing the switch closer to the lens holder,
the volume of the speaker in the glasses goes up; and by
pushing the switch further away from the lens holder, the
volume of the speaker goes down. In another example, the
two switches are under the two ends of a piece of materials,
such as a rocker-lever, which can be plastic. Rocking the
plastic piece forward 1s an increment motion, and rocking,
the plastic piece backwards 1s a decrement motion.

A number of embodiments have been described where
information 1s available only for a relatively short duration
of time. In one embodiment, the information 1s available for
a longer duration of time. For example, after the short
duration of time, the battery in the glasses 1s drained. In
order to continue on runmng the electronics inside the
glasses to get the information, the user can replace the
battery 1n the glasses with a new battery. In this embodiment,
the glasses are designed so that the battery 1s replaceable by
the user. Or, 1n another embodiment, the battery 1s recharge-
able through a connector at the glasses.

A number of embodiments have been described regarding
the glasses with a speaker for providing information to the
user. In one embodiment, the glasses also include one or
more light emitting diodes. The LEDs can be for entertain-
ing purposes. For example, the information provided to the
user 1s music. If the audio signals received are beyond a
certain threshold, one or more of the LEDs will be activated.
The activation of the one or more LEDs can then be
synchronized to the sound of the speaker. In another
example, a number of LEDs could be arranged as an array
on the outside surface of one of the temples. The array could
display graphics, pictures, or scrolling text. The array could
also be located at other locations on the glasses, such as
across the front surface or the top surface of the bridge or the
lens-holders of the glasses.

In still yet another embodiment, the “being worn™ sensor
can be implemented as a switch. For example, the switch can
utilize optical, magnetic or mechanical means. In one
embodiment, the switch can be positioned at the temple of
the eyewear, such as a forward end of the temple proximate
to a corresponding lens holder. Diflerent embodiments of

such sensors 1s also described in U.S. Provisional Patent
Application No. 60/383,169, filed Jun. 26, 2004, entitled

“ELECTRICAL COM. 3‘ON ENTS FOR USE WITH EYE-
WEAR, AND METHODS THEREFOR,” which has been
incorporated herein by reference, see, e.g., section entitled
“EYEGLASSES WITH USER INPUT CAPABILITY.”

In one embodiment, a pair of glasses has access to voice
recognition software. The software can be embedded 1n (a)
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the glasses, (b) a base tethered to the glasses, (¢) a portable
device wired or wirelessly coupled to the glasses or to the
base, or (d) a computing system wired or wirelessly coupled
to the glasses. Or, the software or firmware can be 1n more
than one of the above devices.

The operation of the electrical components can be on-
demand. For example, the on/off switch can be voice acti-
vated. The glasses are trained to recognize specific recita-
tion, 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?

There are different approaches to make a user selection,
such as selection of 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 third 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 1 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 1s 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.

In another embodiment, information can be searched. The
search can be based on one or more key words. As an
example, the iformation 1s related to songs. A user can
search by the name of the song, the name of the artists or
music genre. Entry for the search term can be through voice
recognition applications in the glasses. Based on the term
verbalized by the user, a song will be selected. The glasses
can ask the user if that 1s the song the user has selected. If
the response 1s positive, the song will be played. If not, the
glasses will ask the user to verbalize the term again. In
another embodiment, entering the search terms 1s through
the key pad of a portable device, wired or wirelessly,
coupled to the glasses.

The various aspects, embodiments, implementations and
features of the invention noted above can be combined 1n
various ways or used separately. Those skilled 1n the art wall
understand from the description that the mvention can be
equally applied to or used 1n other various diflerent settings
with respect to various combinations, aspects, embodiments,
implementations or features provided in the description
herein.

Certain aspects of the mvention can be implemented 1n
software, hardware or a combination of hardware and soft-
ware. Certain aspects of the invention can also be embodied
as computer readable code on a computer readable medium.
The computer readable medium 1s 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 1s stored and
executed 1n a distributed fashion.

The advantages of the invention are numerous. Diflerent
embodiments or implementations may yield one or more of
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the following advantages. One advantage of the invention 1s
that electrical components can be provided integral with or
attached to a temple arrangement, a temple adapter or a
removable temple part for use with a pair of eyeglasses.
Another advantage of the invention 1s that after-market
changes to electrical capabilities of eyeglasses can be rela-
tively easily achieved. Another advantage of the invention 1s
that communication, computation, information capturing or
sensing, and/or operational capabilities can be provided for
eyeglasses without substantial interference to style or design
choices of the glasses. Still another advantage of the inven-
tion 1s that wireless communications, radiation monitoring,
fitness monitoring and/or health monitoring can be sup-
ported by the electrical components. Yet another advantage
of the invention 1s the ability to provide hands-iree wireless
communications capability.

As noted above, this application incorporates by refer-

ence, each of the following: (1) U.S. patent application Ser.
No. 10/822,218 (now U.S. Pat. No. 10,822,218), filed Apr.

12, 2004, and enfitled “EYEGLASSES FOR WIRELESS
COMMUNICATIONS:;” (1) U.S. patent application Ser. No.
10/964,011 (now U.S. Pat. No. 7,192,136), filed Oct. 12,
2004, and entitled “TETHERED ELECTRICAL COMPO-
NENTS FOR EYEGLASSES;” (111) U.S. Pat. No. 7,116,
976; (1v) U.S. Pat. No. 7,500,746; (v) U.S. patent application
Ser. No. 11/078,857, filed Mar. 11, 2005, and entitled
“RADIATION MONITORING SYSTEM,;” (v1) U.S. patent
application Ser. No. 11/183,283, filed Jul. 15, 2005, and
entitled “EVENT EYEGLASSES;” (vi1) U.S. Pat. No.
7,760,898 (vi1) U.S. Pat. No. 7,500,747, (1x) U.S. Pat. No.
7,380,936; (x) U.S. Pat. No. 7,255,437, and (x1) U.S. Pat.
No. 7,806,525.

Numerous specific details are set forth 1n 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 1n the art to
most eflectively convey the substance of their work to others
skilled 1n the art. In other instances, well-known methods,
procedures, components, and circuitry have not been
described 1n detail to avoid unnecessarily obscuring aspects
of the present invention.

In the foregoing description, reference to “one embodi-
ment” or “an embodiment” means that a particular feature,
structure, or characteristic described 1n connection with the
embodiment can be included 1n at least one embodiment of
the invention. The appearances of the phrase “in one
embodiment” 1n 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 1n process
flowcharts or diagrams representing one or more embodi-
ments of the mvention do not mherently indicate any par-
ticular order nor imply any limitations 1n the mvention.

Many features and advantages of the present invention are
apparent irom the wrntten description. Since numerous
modifications and changes will readily occur to those skilled
in the art, 1t 1s not desired to limit the invention to the exact
construction and operation as illustrated and described.
Hence, all suitable modifications and equivalents may be
resorted to as falling within the scope of the imnvention.

The 1nvention claimed 1s:
1. A head-worn personal electronic apparatus, compris-
ng:

10

15

20

25

30

35

40

45

50

55

60

65

46

a head-worn structure configured to be worn by a user, the
head-worn structure being configured to be worn on the
user’s head:

a speaker at least partially contained within the head-worn
structure, the speaker being configured to be wormn
proximate to an ear of the user when the head-worn
structure 1s being worn by the user;

a first microphone at least partially contained within the
head-worn structure, the first microphone being posi-
tioned to pick up at least audio input from at least the
user;

a second microphone at least partially contained within
the head-worn structure;

heart beat sensing circuitry contained within the head-
worn structure and configured to acquire information
pertaining to heart beat of the user, the heart beat
sensing circuitry including at least a light emitting
device and a light sensing device, the light emitting
device configured to emit light towards a portion of the
head of the user while the head-worn personal elec-
tronic apparatus 1s being worn by the user, and the light
sensing device configured to sense a portion of the
emitted light that 1s reflected back from the user’s head
to the light sensing device;

a rechargeable battery contained within the head-worn
structure;

clectronic circuitry contained within the head-worn struc-
ture, the electronic circuitry being electrically con-
nected to at least the rechargeable battery; and

wireless communication circuitry at least partially con-
tained within the head-worn structure.

2. A head-worn personal electronic apparatus as recited 1n
claim 1, wherein the head-worn personal electronic appara-
tus comprises:

a temperature sensor at least partially contained within the
head-worn structure and configured to sense a tempera-
ture pertaining to the user.

3. A head-worn personal electronic apparatus as recited 1n
claim 2, wherein the head-worn personal electronic appara-
tus comprises:

at least one conductive element at least partially included
within the head-worn structure, the at least one con-
ductive element being at least partially exposed to
enable interconnection therewith, the at least one con-
ductive element being electrically connected to at least
the rechargeable battery.

4. A head-worn personal electronic apparatus as recited 1n
claim 3, wherein the head-worn personal electronic appara-
tus comprises:

vibration element contained within the head-worn struc-
ture, the vibration element being configured to relate
clectrical signals to vibrations associated with the user
of the head-worn structure; and

a plurality of circuit boards contained within the head-
worn structure, each of the plurality of circuit boards
including at least one electrical component mounted
thereto, at least one of the plurality of circuit boards
being a flexible printed circuit board, at least one of the
plurality of circuit boards has at least one integrated
circuit mounted on a first side of the at least one of the
plurality of circuit boards, and at least one integrated
circuit mounted on a second side of the at least one of
the plurality of circuit boards.

5. A head-womn personal electronic apparatus as recited 1n
claim 4, wherein the head-worn personal electronic appara-
tus 1s configured to (1) receive a voice mput from the user via
at least the first microphone, (i1) support or receive deter-
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mination of a requested operation from the voice input using,
voice recognition, and (111) control operation by the head-
worn personal electronic apparatus based on the requested
operation.
6. A head-worn personal electronic apparatus as recited 1in
claim 5,
wherein the wireless communication circuitry includes at
least a wireless receiver configured to wirelessly
receive audio output signals for audio output to the user
via the speaker, and
wherein the electronic circuitry 1s configured to:
determine an ambient noise level based on at least
signals picked-up via at least the second microphone;
and

modily at least a portion of the audio output signals,
with the modification being at least 1n part dependent
on the ambient noise level.

7. A head-worn personal electronic apparatus as recited in
claim 6, wherein the head-worn personal electronic appara-
tus comprises:

a force sensing device configured to receive a user input
based on a force induced on the force sensing device,
the force sensing device being at least partially con-
tained within the head-worn structure, wherein the
received user mput operating to at least alter an opera-
tion of the head-worn personal electronic apparatus.

8. A head-worn personal electronic apparatus as recited in
claim 1, wherein the light emitting device comprises a Light
Emitting Diode (LED).

9. A head-worn personal electronic apparatus as recited in
claim 1, wherein the light sensing device comprises at least
a portion of an optical sensor.

10. A head-worn personal electronic apparatus as recited
in claim 1, wherein the heart beat sensing circuitry com-
prises at least a portion of a heart beat sensor.

11. A head-wom personal electronic apparatus as recited
in claim 1, wherein the head-worn personal electronic appa-
ratus comprises:

an accelerometer.

12. A head-wormn personal electronic apparatus as recited
in claim 11, wherein the head-worn personal electronic
apparatus comprises:

a vibration element contained within the head-worn struc-
ture, the vibration element being configured to relate
clectrical signals to vibrations associated with the user
of the head-worn structure.

13. A head-worn personal electronic apparatus as recited
in claim 1, wherein the electronic circuitry includes at least
a controller, and wherein the controller 1s operatively con-
nected to at least a portion of the heart beat sensing circuitry.

14. A head-worn personal electronic apparatus as recited
in claim 1,

wherein the second microphone 1s configured to at least
pick-up an environmental audio nput,

wherein the wireless communication circuitry includes at
least a wireless receiver configured to wirelessly
receive audio output signals for audio output to the user
via the speaker, and

wherein the electronic circuitry 1s configured to modily
the audio output signals to cancel at least a portion of
environmental noise, the modification of the audio
output signals being dependent at least 1n part on the
environmental audio input picked-up via the second
microphone.

15. A head-worn personal electronic apparatus as recited

in claim 14, wherein the head-worn personal electronic
apparatus comprises:
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at least one conductive element at least partially included
within the head-worn structure, the at least one con-
ductive element being at least partially exposed to
enable interconnection therewith, the at least one con-
ductive element being electrically connected to at least
the rechargeable battery.
16. A head-worn personal electronic apparatus as recited
in claam 135, wherein the head-worn personal electronic
apparatus comprises:

a bone conducting electronic element at least partially
contained within the head-worn structure, the bone
conducting electronic element being associated with
vibrations, and the bone conducting electronic element
utilizing electrical signals associated with the vibra-
tions; and

a plurality of circuit boards contained within the head-
worn structure, each of the plurality of circuit boards
including at least one electrical component mounted
thereto, at least one of the plurality of circuit boards
being a flexible printed circuit board, at least one of the
plurality of circuit boards has at least one integrated
circuit mounted on a first side of the at least one of the
plurality of circuit boards, and at least one integrated
circuit mounted on a second side of the at least one of
the plurality of circuit boards.

17. A head-worn personal electronic apparatus as recited
in claaim 16, wherein the head-worn personal electronic
apparatus comprises:

at least a portion of a Hall effect detector at least partially
contained within the head-worn personal electronic
apparatus, the Hall eflect detector being configured to
capture data associated with a magnetic characteristic.

18. A head-worn personal electronic apparatus as recited
in claam 15, wherein the head-worn personal electronic
apparatus 1s configured to (1) receive a voice mput from the
user via at least the first microphone, (1) support or receive
determination of a requested operation from the voice mput
using voice recognition, and (111) control operation by the
head-worn personal electronic apparatus based on the
requested operation.

19. A head-worn personal electronic apparatus as recited
in claim 18,

wherein the head-worn personal electronic apparatus 1s
operable to at least output customized audio output via
the speaker,

wherein the electronic circuitry includes at least an nte-
grated circuit, and the electronic circuitry being con-
figured to (1) store attributes associated with the user;
(11) customize the received audio output signals to
produce customized audio output signals for the user
based on at least a portion of the stored attributes
associated with the user; and (111) direct the customized
audio output signals to the speaker, and

wherein the speaker 1s configured to generate at least a
portion of the customized audio output for the user 1n
accordance with at least the portion of the customized
audio output signals.

20. A head-worn personal electronic apparatus as recited
in claim 1, wherein the head-worn personal electronic appa-
ratus comprises:

a force sensing device configured to receive a user input
based on a force induced on the force sensing device,
the force sensing device being at least partially con-
tained within the head-worn structure, wherein the
received user mput operating to at least alter an opera-
tion of the head-worn personal electronic apparatus.

.
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21. A head-worn personal electronic apparatus as recited
in claim 20,

wherein the head-worn personal electronic apparatus 1s
configured to support control of (1) audio output to the
user via the speaker and (11) voice calls to the user, and

wherein the operation of the head-worn personal elec-
tronic apparatus being altered concerns at least control
of the audio output being provided to the user and/or
accepting or declining a voice call to the user.

22. A head-worn personal electronic apparatus as recited
in claim 21, wherein the head-worn personal electronic
apparatus comprises:

at least one conductive element at least partially included
within the head-worn structure, the at least one con-
ductive element being at least partially exposed to
enable interconnection therewith, the at least one con-
ductive element being electrically connected to at least
the rechargeable battery.

23. A head-worn personal electronic apparatus as recited
in claim 22, wherein the head-worn personal electronic
apparatus comprises:

a motion detector at least partially contained within the
head-worn structure and configured to provide motion
data pertaining to the head-worn personal electronic
apparatus;

a bone conducting electronic element at least partially
contained within the head-worn structure, the bone
conducting electronic element being associated with
vibrations, and the bone conducting electronic element
utilizing electrical signals associated with the vibra-
tions; and

a plurality of circuit boards contained within the head-
worn structure, each of the plurality of circuit boards
including at least one electrical component mounted
thereto, at least one of the plurality of circuit boards
being a tlexible printed circuit board, at least one of the
plurality of circuit boards has at least one integrated
circuit mounted on a first side of the at least one of the
plurality of circuit boards, and at least one integrated
circuit mounted on a second side of the at least one of
the plurality of circuit boards.

24. A head-worn personal electronic apparatus as recited

in claim 23,

wherein the head-worn personal electronic apparatus 1s
operable to at least output customized audio output via
the speaker,

wherein the electronic circuitry includes at least an inte-
grated circuit, and the electronic circuitry being con-
figured to (1) store hearing characteristics associated
with the user; (11) customize the recerved audio output
signals to produce customized audio output signals for
the user based on at least a portion of the stored hearing
characteristics associated with the user such that the
customized audio output signals at least compensate for
hearing impairment regarding the user’s ability to hear;
and (111) direct the customized audio output signals to
the speaker, and

wherein the speaker 1s configured to generate at least a
portion of the customized audio output for the user in
accordance with at least the portion of the customized
audio output signals.

25. A head-worn personal electronic apparatus as recited
in claim 24, wherein the head-worn personal electronic
apparatus comprises:

a magnetic element contained within the head-worn struc-

ture, the magnetic element being configured to interact
with a Hall effect detector.

10

15

20

25

30

35

40

45

50

55

60

65

50

26. A head-worn personal electronic apparatus as recited
in claam 22, wherein the head-worn personal electronic
apparatus comprises:

an activity monitoring system at least partially contained

within the head-worn personal electronic apparatus, the
activity monitoring system configured to measure
activity associated with a user of the head-worn per-
sonal electronic apparatus.

277. A head-wormn personal electronic apparatus as recited
in claim 26, wherein the measured activity pertains to a
distance traveled, a movement count, or a calorie count.

28. A head-worn personal electronic apparatus as recited
in claam 26, wherein the speaker 1s configured to output
audio information pertaining to the measured activity.

29. A head-worn personal electronic apparatus as recited
in claim 22,

wherein the head-worn personal electronic apparatus 1s

operable to at least output customized audio output via
the speaker,

wherein the electronic circuitry includes at least an inte-

grated circuit, and the electronic circuitry being con-
figured to (1) receive, from a mobile communication
device, hearind characteristics across a plurality of
frequencies that characterize hearing capabilities of the
user; (1) store the hearing characteristics at the head-
worn personal electronic device; (111) customize the
received audio output signals to produce customized
audio output signals for the user based on at least a
portion of the stored hearing characteristics associated
with the user; and (i) direct the customized audio
output signals to the speaker, and

wherein the speaker 1s configured to generate at least a

portion of the customized audio output for the user in
accordance with at least the portion of the customized
audio output signals.

30. A head-womn personal electronic apparatus as recited
in claam 29, wherein the head-worn personal electronic

apparatus comprises:

a vibration element contained within the head-worn struc-
ture, the vibration element being configured to relate
clectrical signals to vibrations associated with the user
of the head-worn structure; and

a plurality of circuit boards contained within the head-
worn structure, each of the plurality of circuit boards
including at least one electrical component mounted
thereto, at least one of the plurality of circuit boards
being a tlexible printed circuit board, at least one of the
plurality of circuit boards has at least one integrated
circuit mounted on a first side of the at least one of the
plurality of circuit boards, and at least one integrated
circuit mounted on a second side of the at least one of
the plurality of circuit boards.

31. A head-worn personal electronic apparatus as recited
in claam 30, wherein the head-worn personal electronic
apparatus comprises:

a temperature sensor at least partially contained within the
head-worn structure and configured to sense a tempera-
ture pertaining to the user; and

a touch sensitive surface at least partially contained within
the head-worn structure and configured to sense a touch
input associated with the user,

wherein at least the electronic circuitry 1s configured to
facilitate determination at least whether the touch mnput
associated with the user pertains to a first sliding
direction or a second sliding direction with respect to
the touch sensitive surface.



US 12,535,698 B2

51

32. A head-worn personal electronic apparatus as recited
in claim 31, wherein the speaker 1s configured to be at least
partially inserted into the ear of the user, and wherein the
customized audio output signals result from amplifying or
attenuating different frequency bands differently according
to at least the stored hearing characteristics associated with
the user.

33. A head-worn personal electronic apparatus as recited
in claim 32, wherein the head-worn personal electronic
apparatus comprises:

a magnetic element contained within the head-worn struc-
ture, the magnetic element being configured to interact
with a Hall effect detector.

34. A head-worn personal electronic apparatus as recited

in claim 22, wherein the head-worn personal electronic

apparatus comprises:
a temperature sensor at least partially contained within the

head-worn structure and configured to sense a tempera-

ture pertaiming to the user.
35. A head-worn personal electronic apparatus as recited
in claim 34,
wherein the second microphone 1s configured to at least
pick-up an environmental audio nput,
wherein the wireless communication circuitry includes at
least a wireless receiver configured to wirelessly
receive audio output signals for audio output to the user
via the speaker, and
wherein the electronic circuitry 1s configured to modily
the audio output signals to cancel at least a portion of
environmental noise, the modification of the audio
output signals being dependent at least 1n part on the
environmental audio input picked-up via the second
microphone.
36. A head-worn personal electronic apparatus as recited
in claim 22,
wherein the first microphone 1s positioned so as to be
directed towards the user of the head-worn personal
clectronic apparatus,
wherein the second microphone 1s positioned so as to be
directed away from the user of the head-worn personal
clectronic apparatus,
wherein the second microphone 1s configured to at least
pick-up an environmental audio nput, and
wherein the environmental audio mmput picked-up via at
least the second microphone 1s used at least for noise
cancelation, and at least a portion of the environmental
audio input picked-up via the second microphone 1is
used to remove undesired noise from the audio input
picked-up via the first microphone.
37. A head-worn personal electronic apparatus as recited
in claim 22,
wherein the head-worn personal electronic apparatus 1s
operable to at least output customized audio output via
the speaker,
wherein the electronic circuitry includes at least an inte-
grated circuit, and the electronic circuitry being con-
figured to (1) receive, from a mobile communication
device, hearing characteristics across a plurality of
frequencies that characterize hearing capabilities of the
user; (11) store the hearing characteristics at the head-
worn personal electronic device; (111) customize the
received audio output signals to produce customized
audio output signals for the user based on at least a
portion of the stored hearing characteristics associated
with the user; and (i11) direct the customized audio
output signals to the speaker,
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wherein the speaker 1s configured to generate at least a
portion of the customized audio output for the user in
accordance with at least the portion of the customized
audio output signals, and

wherein the speaker 1s configured to be at least partially
inserted into the ear of the user, and wherein the
customized audio output signals result from amplifying
or attenuating diflerent frequency bands differently
according to at least the stored hearing characteristics
assoclated with the user,

wherein the head-worn personal electronic apparatus
COMprises:

a plurality of circuit boards contained within the head-
worn structure, each of the plurality of circuit boards
including at least one electrical component mounted
thereto, at least one of the plurality of circuit boards
being a flexible printed circuit board, at least one of
the plurality of circuit boards has at least one 1nte-
grated circuit mounted on a first side of the at least
one of the plurality of circuit boards, and at least one
integrated circuit mounted on a second side of the at
least one of the plurality of circuit boards,

a temperature sensor at least partially contained within
the head-worn structure and configured to sense a
temperature pertaiming to the user; and

a touch sensitive surface at least partially contained
within the head-worn structure and configured to
sense a touch input associated with the user,

wherein at least the electronic circuitry 1s configured to
facilitate determination at least whether the touch input
associated with the user pertains to a first sliding
direction or a second sliding direction with respect to
the touch sensitive surface.

38. A head-worn personal electronic apparatus as recited
in claam 37, wherein the head-worn personal electronic
apparatus comprises:

a magnetic element contained within the head-worn struc-
ture, the magnetic element being configured to interact
with a Hall effect detector.

39. A head-womn personal electronic apparatus as recited
in claim 1, wherein the head-worn personal electronic appa-
ratus comprises:

a touch sensitive surface at least partially contained within
the head-worn structure and configured to sense a touch
input associated with the user,

wherein at least the electronic circuitry 1s configured to
facilitate determination at least whether the touch 1mnput
associated with the user pertains to a first sliding
direction or a second sliding direction with respect to
the touch sensitive surface,

wherein the touch sensitive surface senses the touch mput
by at least sensing capacitance, and

wherein the touch mput by the touch sensitive surface
operates to at least control audio volume level of audio
output configured to be provided to the user via the
speaker.

40. A system, comprising:

a head-worn personal electronic apparatus, including at
least:

a head-worm structure configured to be worn by a user;

a speaker at least partially contained within the head-
worn structure, the speaker being configured to be
worn proximate to an ear of the user when the
head-worn structure 1s being worn by the user;
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a first microphone at least partially contained within the
head-worn structure, the first microphone being posi-
tioned to pick up at least audio mput from at least the
user;

54

device storing at least a software program executed by
the mobile communication device to enable the user to

establish the hearing profile associated with the user,
and

a second microphone at least partially contained within 5 wherein the mobile communication device 1s configured
the head-worn structure; to establish the hearing profile associated with the user

heart beat sensing circuitry contained within the head- via the solftware program executed by the mobile
worn structure and configured to acquire information communication device based on the user interacting
pertaining to heart beat of the user, the heart beat with the software program via the mobile communica-
sensing circuitry including at least a radiation emit- 10 tion device.

ting device and a radiation sensing device, the radia-

43. A system as recited in claim 37, wherein the software

program at least interactively guides the user to establish the
hearing profile for the user by at least causing various audio
tones to be output to the user via at least the speaker,
prompting the user to provide a hearing input with respect to
one or more of the various audio tones being output, and
receiving the hearing input pertaining to one or more of the
various audio tones being output.

tion emitting device configured to emit radiation
towards a portion of the head of the user while the
head-worn personal electronic apparatus i1s being
worn by the user, and the radiation sensing device 15
configured to sense a portion of the emitted radiation
that 1s reflected back from the user’s head to the
radiation sensing device;

a rechargeable battery contained within the head-worn

wherein the mobile communication device includes com-
puting capabilities and a storage device, the storage

44. A system as recited 1n claim 42, wherein the head-

structure; 20 worn personal electronic apparatus comprises:
clectronic circuitry contained within the head-worn a motion detector at least partially contaimned within the
structure, the electronic circuitry being electrically head-worn structure and configured to provide motion
connected to at least the rechargeable battery; data pertaining to the head-worn personal electronic
wireless communication circuitry at least partially con- apparatus;
tained within the head-worn structure, the wireless 25  vibration element contained within the head-worn struc-
communication circuitry being electrically con- ture, the vibration element being configured to relate
nected to at least the rechargeable battery; clectrical signals to vibrations associated with the user
at least one conductive clement at least partially of the head-worn structure;
included within the head-worn structure, the at least a plurality of circuit boards contained within the head-
one conductive clement being at least partially 30 worn structure, each of the plurality of circuit boards
exposed to enable interconnection therewith, the at including at least one electrical component mounted
least one conductive element being electrically con- thereto, at least one of the plurality of circuit boards
nected to at least the rechargeable battery; and being a tlexible printed circuit board, at least one of the
a charging apparatus having at least a charging connector, plurality of circuit boards has at least one integrated
wherein on placement of the head-worn personal elec- 35 circuit mounted on a first side of the at least one of the
tronic apparatus at least partially 1n the charging appa- plurality of circuit boards, and at least one integrated
ratus, electrical connection 1s configured to result at circuit mounted on a second side of the at least one of
least from the at least one conductive element connect- the plurality of circuit boards;
ing with the charging connector, and thereby the a force sensing device configured to receive a user input
rechargeable battery of the head-wormn personal elec- 40 based on a force imnduced on the force sensing device,
tronic apparatus 1s able to be recharged while the the force sensing device being at least partially con-
head-worn personal electronic apparatus 1s placed at tamned within the head-worn structure, wherein the
least partially in the charging apparatus. received user iput operating to at least alter an opera-
41. A system as recited 1n claim 40, wherein the system tion of the head-worn personal electronic apparatus,
COmMprises: 45  wherein the head-worn personal electronic apparatus 1s
a mobile communication device at least for supporting configured to support control of (1) audio output to the
audio output, the mobile communication device con- user via the speaker and (11) voice calls to the user, and
figured to store at least a hearing profile associated with wherein the operation of the head-worn personal elec-
the user, the stored hearing profile associated with the tronic apparatus being altered concerns at least control
user at least characterizes hearing impairment regard- 50 of the audio output being provided to the user and/or
ing the user’s ability to hear, the mobile communication accepting or declining a voice call to the user.
device configured to produce audio output signals 45. A system as recited in claim 42,
customized for the user based on at least the stored wherein the head-worn personal electronic apparatus
hearing profile associated with the user such that the COMprises:
customized audio output signals at least compensate for 55 an activity monitoring system, the activity monitoring,
the hearing impairment regarding the user’s ability to system configured to measure activity associated
hear, and the mobile communication device configured with a user of the head-worn personal electronic
to wirelessly transmit the customized audio output apparatus, and
signals to the head-worn personal electronic apparatus, wherein the system comprises:
wherein the speaker 1s configured to generate at least a 60 a temperature sensor at least partially contained within
portion of the customized audio output for the user in the head-worn structure and configured to sense a
accordance with at least the portion of the customized temperature pertaiming to the user.
audio output signals being received by the head-worn 46. A system as recited in claim 40,
personal electronic apparatus. wherein the second microphone 1s configured to pick-up
42. A system as recited 1n claim 41, 65 an environmental audio input, and

wherein the environmental audio mput picked-up via at
least the second microphone 1s used at least for noise
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cancelation, and at least a portion of the environmental
audio input picked-up via the second microphone 1is
canceled from the audio mput picked-up via the first
microphone.

47. A system as recited i claim 46, wherein the head-

worn personal electronic apparatus comprises:

a motion detector at least partially contained within the
head-worn structure and configured to provide motion
data pertaining to the head-worn personal electronic
apparatus;

vibration element contained within the head-worn struc-
ture, the vibration element being configured to relate
clectrical signals to vibrations associated with the user
of the head-worn structure; and

a plurality of circuit boards contained within the head-
worn structure, each of the plurality of circuit boards
including at least one electrical component mounted
thereto, at least one of the plurality of circuit boards
being a flexible printed circuit board, at least one of the
plurality of circuit boards has at least one integrated
circuit mounted on a first side of the at least one of the
plurality of circuit boards, and at least one integrated
circuit mounted on a second side of the at least one of
the plurality of circuit boards.

48. A system as recited 1n claim 47,

wherein the head-worn personal electronic apparatus 1s
operable to at least output customized audio output via
the speaker,

wherein the electronic circuitry includes at least an inte-
grated circuit, and the electronic circuitry being con-
figured to (1) store attributes associated with the user;
(11) customize the received audio output signals to
produce customized audio output signals for the user
based on at least a portion of the stored attributes
associated with the user; and (111) direct the customized
audio output signals to the speaker, and

wherein the speaker 1s configured to generate at least a
portion of the customized audio output for the user 1n
accordance with at least the portion of the customized
audio output signals.

49. A system as recited 1n claim 47, wherein the system

COmMprises:

a mobile communication device at least for supporting
audio output, the mobile communication device con-
figured to store at least a hearing profile associated with
the user, the stored hearing profile associated with the
user at least characterizes hearing impairment regard-
ing the user’s ability to hear, the mobile communication
device configured to produce audio output signals
customized for the user based on at least the stored
hearing profile associated with the user such that the
customized audio output signals at least compensate for
the hearing impairment regarding the user’s ability to
hear, and the mobile communication device configured
to wirelessly transmit the customized audio output
signals to the head-worn personal electronic apparatus,

wherein the speaker 1s configured to generate at least a
portion of the customized audio output for the user in
accordance with at least the portion of the customized
audio output signals being received by the head-worn
personal electronic apparatus.

50. A system as recited 1n claim 49,

wherein the mobile communication device includes com-
puting capabilities and a storage device, the storage
device storing at least a software program executed by
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the mobile communication device to enable the user to
establish the hearing profile associated with the user,
and

wherein the mobile communication device 1s configured
to establish the hearing profile associated with the user
via the soltware program executed by the mobile
communication device based on the user interacting
with the software program via the mobile communica-
tion device.

51. A system as recited 1n claim 40, wherein the head-

worn personal electronic apparatus comprises:

a force sensing device configured to receive a user input
based on a force induced on the force sensing device,
the force sensing device being at least partially con-
tained within the head-worn structure, wherein the
received user iput operating to at least alter an opera-
tion of the head-worn personal electronic apparatus.

52. A head-worn personal electronic apparatus as recited

in claim 51,

wherein the head-worn personal electronic apparatus 1s
configured to support control of (1) audio output to the
user via the speaker and (11) voice calls to the user, and

wherein the operation of the head-worn personal elec-
tronic apparatus being altered concerns at least control
of the audio output being provided to the user and/or
accepting or declining a voice call to the user.

53. A system as recited 1n claim 52, wherein the head-

worn personal electronic apparatus comprises:

a touch sensitive surface at least partially contained within
the head-worn structure and configured to sense a touch
input associated with the user,

wherein at least the electronic circuitry 1s configured to
facilitate determination at least whether the touch 1mnput
associated with the user pertains to a first sliding
direction or a second sliding direction with respect to
the touch sensitive surface.

54. A system as recited in claim 52, wherein the system

COmprises:

a mobile communication device at least for supporting
audio output, the mobile communication device con-
figured to store at least a hearing profile associated with
the user, the stored hearing profile associated with the
user at least characterizes a hearing attribute regarding
the user’s ability to hear, the mobile communication
device configured to produce audio output signals, the
mobile communication device configured to electroni-
cally transmit the stored hearing profile to the head-
worn personal electronic apparatus, and the mobile
communication device configured to wirelessly trans-
mit the audio output signals to the head-worn personal
clectronic apparatus,

wherein the speaker 1s configured to generate at least a
portion of customized audio output for the user in
accordance with at least the portion of the audio output
signals being received by the head-worn personal elec-
tronic apparatus and following customizing the audio
output signals for the user based on at least the stored
hearing profile associated with the user.

55. A system as recited in claim 54,

wherein the mobile communication device includes com-
puting capabilities and a storage device, the storage
device storing at least a software program executed by
the mobile communication device to enable the user to
establish the hearing profile associated with the user,
and

wherein the mobile communication device 1s configured
to establish the hearing profile associated with the user
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via the software program executed by the mobile
communication device based on the user interacting
with the software program via the mobile communica-
tion device.

56. A system as recited in claim 40, wherein the system

COmMprises:

an activity monitoring system, the activity monitoring,
system configured to measure activity associated with
a user of the head-worn personal electronic apparatus.

57. A system as recited in claim 40, wherein the head-

worn personal electronic apparatus comprises:

a temperature sensor at least partially contained within the
head-worn structure and configured to sense a tempera-
ture pertaiming to the user; and

a motion detector at least partially contained within the
head-worn structure and configured to provide motion
data pertaining to the head-worn personal electronic
apparatus.

58. A system as recited in claim 57, wherein the system

COmMprises:

a Hall eflect detector configured to capture data associated
with a magnetic characteristic.

59. A system as recited 1 claim 38, wherein the head-

worn structure comprises:

a bone conducting electronic element at least partially
contained within the head-worn structure, the bone
conducting electronic element being associated with
vibrations, and the bone conducting electronic element
configured to use electrical signals associated with the
vibrations.

60. A system as recited in claim 40, wherein the head-

worn personal electronic apparatus comprises:

a touch sensitive surface at least partially contained within
the head-worn structure and configured to sense a touch
input associated with the user,

wherein at least the electronic circuitry 1s configured to
facilitate determination at least whether the touch nput
associated with the user pertains to a first sliding
direction or a second sliding direction with respect to
the touch sensitive surface,

wherein the touch sensitive surface 1s configured to sense
the touch input by at least sensing capacitance, and

wherein the touch input by the touch sensitive surface
operates to at least control audio volume level of audio
output configured to be provided to the user via the
speaker.

61. A system as recited 1n claim 60, wherein the system

COmMprises:

a Hall eflect detector configured to capture data associated
with a magnetic characteristic.

62. A system as recited in claim 61, wherein the head-

worn personal electronic apparatus comprises:

a magnetic element contained within the head-worn struc-
ture, the magnetic element being configured to interact
with the Hall eflect detector.

63. A system as recited in claim 40, wherein the system

COmMprises:

a mobile communication device at least for supportind
audio output, the mobile communication device con-
figured to store at least a hearing profile associated with
the user, the stored hearing profile associated with the
user at least characterizes hearind impairment regard-
ing the user’s ability to hear, the mobile communication
device configured to produce audio output signals, the
mobile communication device configured to electroni-
cally transmit the stored hearing profile to the head-
worn personal electronic apparatus, and the mobile
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communication device configured to wirelessly trans-
mit the audio output signals to the head-worn personal
clectronic apparatus,

wherein the speaker 1s configured to generate at least a
portion of customized audio output for the user in
accordance with at least the portion of the audio output
signals being received by the head-worn personal elec-
tronic apparatus and following customizing the audio
output signals for the user based on at least the stored
hearing profile associated with the user.

64. A system as recited in claim 63, wherein the head-

worn personal electronic apparatus comprises:

a motion detector at least partially contained within the
head-worn structure and configured to provide motion
data pertaining to the head-worn personal electronic
apparatus;

vibration element contained within the head-worn struc-
ture, the vibration element being configured to relate
clectrical signals to vibrations associated with the user
of the head-worn structure;

a plurality of circuit boards contained within the head-
worn structure, each of the plurality of circuit boards
including at least one electrical component mounted
thereto, at least one of the plurality of circuit boards
being a tlexible printed circuit board, at least one of the
plurality of circuit boards has at least one integrated
circuit mounted on a first side of the at least one of the
plurality of circuit boards, and at least one integrated
circuit mounted on a second side of the at least one of
the plurality of circuit boards;

a force sensing device configured to receive a user input
based on a force induced on the force sensing device,
the force sensing device being at least partially con-
tained within the head-worn structure, wherein the
received user mput operating to at least alter an opera-
tion of the head-worn personal electronic apparatus,

wherein the head-worn personal electronic apparatus 1s
configured to support control of (1) audio output to the
user via the speaker and (11) voice calls to the user, and

wherein the operation of the head-worn personal elec-
tronic apparatus being altered concerns at least control
of the audio output being provided to the user and/or
accepting or declining a voice call to the user.

65. A system as recited 1n claim 64,

wherein the mobile communication device includes com-
puting capabilities and a storage device, the storage
device storing at least a software program executed by
the mobile communication device to enable the user to
establish the hearing profile associated with the user,
and

wherein the mobile communication device 1s configured
to establish the hearing profile associated with the user
via the software program executed by the mobile
communication device based on the user interacting
with the software program via the mobile communica-
tion device.

66. A system as recited 1n claim 65, wherein the software
program at least interactively guides the user to establish the
hearing profile for the user by at least causing various audio
tones to be output to the user via at least the speaker,
prompting the user to provide a hearing input with respect to
one or more of the various audio tones being output, and
receiving the hearing input pertaining to one or more of the
various audio tones being output.

67. A system as recited in claim 66, wherein the speaker
1s configured to be at least partially inserted into the ear of
the user, and wherein the customized audio output signals



US 12,535,698 B2
59

result from amplifying or attenuating different frequency
bands differently according to at least the stored hearing
profile associated with the user.

68. A system as recited 1n claim 67, wherein the system
COmMprises: 5
a Hall eflect detector configured to capture data associated

with a magnetic characteristic.

69. A system as recited in claim 68, wherein the head-

worn personal electronic apparatus comprises:

a temperature sensor at least partially contained within the 10
head-worn structure and configured to sense a tempera-
ture pertaining to the user.

70. A system as recited 1n claim 63, wherein the system

COmMprises:

a Hall effect detector configured to capture data associated 15
with a magnetic characteristic.

71. A system as recited 1n claim 70, wherein the head-

worn personal electronic apparatus comprises:

a magnetic element contained within the head-worn struc-
ture, the magnetic element being configured to interact 20
with a Hall effect detector.
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