connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed in the
charging apparatus.

(Claims) 2. A head-worn
personal electronic apparatus,
comprising:

a head-worn 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 is being worn by the
user;

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

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

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

12116/2024 05:46:14 PM
Workspace: 18597874—5-15-24

Apple Inc.

Exhibit 1015

Page 181 of 220
JL

Page 1251




L2787

Sort results by: Similarity to
Application # 18/597,874

Retrieve results by:
Application # 18/597,874

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Abstract) Techniques for
providing eyewear or other
head-worn personal electronic
apparatus with electrical
components are disclosed.
The electrical components can
provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
components can operate
independently or together with
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) 1. A system,
comprising:

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

a head-worn 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

(G02C5/143) Side-members having special
ear pieces

(G02C5/146) Side-members having special
front end
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proximate to an ear of the
user when the head-worn
structure is being worn by the
user;

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

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

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure, the wireless
communication circuitry being
electrically connected to at
least the rechargeable battery;
and

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

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus in the charging
apparatus, electrical
connection results at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed in the
charging apparatus.

(Claims) 2. A head-worn
personal electronic apparatus,
comprising:

a head-worn 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 is being worn by the
user;

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 first microphone at least
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partially contained within the

head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

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

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Abstract) Techniques for
providing eyewear or other
head-worn personal electronic
apparatus with electrical
components are disclosed.
The electrical components can
provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
components can operate
independently or together with

(G02C5/143) Side-members having special
ear pieces

(G02C5/146) Side-members having special
front end

(G02C11/06) Hearing aids

(G02C11/10) Electronic devices other than
hearing aids
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other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) 1. A system,
comprising:

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

a head-worn 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 is being worn by the
user;

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

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

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
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personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure, the wireless
communication circuitry being
electrically connected to at
least the rechargeable battery;
and

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

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus in the charging
apparatus, electrical
connection results at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed in the
charging apparatus.

(Claims) 2. A head-worn
personal electronic apparatus,
comprising:
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a head-worn 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 is being worn by the
user;

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

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

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Abstract) Techniques for
providing eyewear or other
head-worn personal electronic
apparatus with electrical
components are disclosed.
The electrical components can
provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
components can operate
independently or together with
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) 1. A system,
comprising:

a head-worn personal
electronic apparatus, including
atleast:

a head-worn 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 is being worn by the
user;

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;

(G02C5/143) Side-members having special
ear pieces

(G02C5/146) Side-members having special
front end

(G02C11/06) Hearing aids

(G02C11/10) Electronic devices other than
hearing aids

(G02C2200/08) Modular frames, easily
exchangeable frame parts and lenses

(H02J7/0045) Circuit arrangements for
charging or depolarising batteries or for
supplying loads from batteries characterised
by the mechanical construction conceming the
insertion or the connection of the batteries
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a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

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

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

arechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure, the wireless
communication circuitry being
electrically connected to at
least the rechargeable battery;
and

at least one conductive
element at least partially
included within the head-worn
structure, the at least one
conductive element being at
least partially exposed to
enable interconnection
therewith, the at least one
conductive element being
electrically connected to at
least the rechargeable battery;
and
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a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus in the charging
apparatus, electrical
connection results at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed in the
charging apparatus.

(Claims) 2. A head-worn
personal electronic apparatus,
comprising:

a head-worn 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 is being worn by the
user;

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

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

a piezoelectric device
configured to receive a user
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input based on a force
induced on the piezoelectric
device, the piezoelectric
device being at least partially
contained within the head-
worn structure, wherein the
received user input operating
to at least alter operation of
the head-worn electronic
personal audio apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Abstract) Techniques for
providing eyewear or other
head-worn personal electronic
apparatus with electrical
components are disclosed.
The electrical components can
provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
components can operate
independently or together with
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) a head-wom
personal electronic apparatus,
including at least:

a head-worn structure
configured to be worn by a

No selections
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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 is being worn by the
user,

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

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

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being contained within
the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

1. (Previously Presented) A
system, comprising:

wireless communication
circuitry at least partially
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contained within the head-
worn structure, the wireless
communication circuitry being
electrically connected to at
least the rechargeable battery;
and

(Claims) at least one
conductive element at least
partially included within the
head-worn structure, the at
least one conductive element
being at least partially
exposed to enable
interconnection therewith, the
at least one conductive
element being electrically
connected to at least the
rechargeable battery; and

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus at least partially in
the charging apparatus,
electrical connection is
configured to result at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed at least
partially in the charging
apparatus.

a head-worn 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 is being worn by the
user,

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

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

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

2. (Previously Presented) A
head-worn personal electronic
apparatus, comprising:

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being contained within
the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Claims) 72. (New) A head-
worn personal electronic
apparatus, comprising:

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
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structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure;

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

a radiation detector contained
within the head-worn structure
and configured to capture
radiation data,

wherein the head-worn
personal electronic apparatus
is configured to determine
whether the head-worn
personal electronic apparatus
is being worn by the user
based on the radiation data
captured by the radiation
detector, and

wherein the second
microphone is configured to at
least pick-up an environmental
audio input.

the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

(Claims) 95. (New) A head-
worn personal electronic
apparatus, comprising:

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

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

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

a display at least partially
contained within the head-
worn structure, the display
configured to present
information to the user of the
head-worn personal electronic
apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Claims) a head-wom
structure configured to be
worn by a user, the head-worn
structure including a front
section and first and second
temples;

a first speaker at least partially
contained within the first
temple of the head- worn
structure;

a second speaker at least
partially contained within the
second temple of the head-
worn structure;

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

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

a display at least partially
contained within the head-
worn structure, the display
configured to present
information to the user of the
head-worn personal electronic
apparatus;

electronic circuitry contained
within the head-worn structure
and configured to control the
display to present the
information to the user of the
head-worn personal electronic
apparatus; and

data communication circuitry
at least partially contained
within the head-worn
structure.

100. (New) A head-worn
personal electronic apparatus,
comprising:

(Claims) 08. (New) A head-
worn personal electronic
apparatus, comprising:

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

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

a first optical sensor at least
partially contained within the
first extended endpiece;

a second optical sensor at
least partially contained within
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the second extended
endpiece;

arechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

a processor at least partially
contained within the head-
worn structure and configured
to control operation of the
head-worn personal electronic
apparatus;

(Abstract) Techniques for
providing eyewear or other
head-worn personal electronic
apparatus with electrical
components are disclosed.
The electrical components can
provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
components can operate
independently or together with
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) a head-wom
personal electronic apparatus,
including at least:

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

(G02C5/146) Side-members having special
front end

(G02C5/143) Side-members having special
ear pieces
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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 is being worn by the
user;

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

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

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being contained within
the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

1. (Previously Presented) A
system, comprising:

wireless communication
circuitry at least partially
contained within the head-
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worn structure, the wireless
communication circuitry being
electrically connected to at
least the rechargeable battery;
and

(Claims) at least one
conductive element at least
partially included within the
head-worn structure, the at
least one conductive element
being at least partially
exposed to enable
interconnection therewith, the
at least one conductive
element being electrically
connected to at least the
rechargeable battery; and

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus at least partially in
the charging apparatus,
electrical connection is
configured to result at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed at least
partially in the charging
apparatus.

a head-worn 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 is being worn by the
user;

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

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

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

2. (Previously Presented) A
head-worn personal electronic
apparatus, comprising:

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being contained within
the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Claims) 72. (New) A head-
worn personal electronic
apparatus, comprising:

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
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circuitry being electrically
connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure;

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

a radiation detector contained
within the head-worn structure
and configured to capture
radiation data,

wherein the head-worn
personal electronic apparatus
is configured to determine
whether the head-worn
personal electronic apparatus
is being worn by the user
based on the radiation data
captured by the radiation
detector, and

wherein the second
microphone is configured to at
least pick-up an environmental
audio input.

the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

(Claims) 95. (New) A head-
worn personal electronic
apparatus, comprising:

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

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

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

a display at least partially
contained within the head-
worn structure, the display
configured to present
information to the user of the
head-worn personal electronic
apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Claims) a head-wom
structure configured to be
worn by a user, the head-worn
structure including a front
section and first and second
temples;

a first speaker at least partially
contained within the first
temple of the head- worn
structure;

a second speaker at least
partially contained within the
second temple of the head-
worn structure;

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

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

a display at least partially
contained within the head-
worn structure, the display
configured to present
information to the user of the
head-worn personal electronic
apparatus;

electronic circuitry contained
within the head-worn structure
and configured to control the
display to present the
information to the user of the
head-worn personal electronic
apparatus; and

data communication circuitry
at least partially contained
within the head-worn
structure.

100. (New) A head-worn
personal electronic apparatus,
comprising:

(Claims) 08. (New) A head-
worn personal electronic
apparatus, comprising:

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

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

a first optical sensor at least
partially contained within the
first extended endpiece;

a second optical sensor at
least partially contained within
the second extended
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L2903

Sort results by: Similarity to
Application # 18/597,874

Retrieve results by:
Application # 18/597,874

endpiece;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

a processor at least partially
contained within the head-
worn structure and configured
to control operation of the
head-worn personal electronic
apparatus;

(Abstract) Techniques for
providing eyewear or other
head-worn personal electronic
apparatus with electrical
components are disclosed.
The electrical components can
provide electrical technology
to eyewear or other head-
worn personal electronic
apparatus without having to
substantially compromise
aesthetic design principles.
The electrical components can
be partially or completely
internal to eyewear or other
head-worn personal electronic
apparatus. The electrical
components can operate
independently or together with
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.

(Claims) a head-wom
personal electronic apparatus,
including at least:

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

(G02C5/146) Side-members having special
front end

(G02C5/143) Side-members having special
ear pieces

(G02C11/06) Hearing aids

(G02C11/10) Electronic devices other than
hearing aids
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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 is being worn by the
user;

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

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

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being contained within
the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

1. (Previously Presented) A
system, comprising:

wireless communication
circuitry at least partially
contained within the head-
worn structure, the wireless
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communication circuitry being
electrically connected to at
least the rechargeable battery;
and

(Claims) at least one
conductive element at least
partially included within the
head-worn structure, the at
least one conductive element
being at least partially
exposed to enable
interconnection therewith, the
at least one conductive
element being electrically
connected to at least the
rechargeable battery; and

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus at least partially in
the charging apparatus,
electrical connection is
configured to result at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed at least
partially in the charging
apparatus.

a head-worn 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 is being worn by the
user;

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

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

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

2. (Previously Presented) A
head-worn personal electronic
apparatus, comprising:

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being contained within
the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Claims) 72. (New) A head-
worn personal electronic
apparatus, comprising:

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
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connected to at least the
rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure;

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

a radiation detector contained
within the head-worn structure
and configured to capture
radiation data,

wherein the head-worn
personal electronic apparatus
is configured to determine
whether the head-worn
personal electronic apparatus
is being worn by the user
based on the radiation data
captured by the radiation
detector, and

wherein the second
microphone is configured to at
least pick-up an environmental
audio input.

the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

(Claims) 95. (New) A head-
worn personal electronic
apparatus, comprising:

a motion sensor at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;
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a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

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

a display at least partially
contained within the head-
worn structure, the display
configured to present
information to the user of the
head-worn personal electronic
apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Claims) a head-wom
structure configured to be
worn by a user, the head-worn
structure including a front
section and first and second
temples;

a first speaker at least partially
contained within the first
temple of the head- worn
structure;

a second speaker at least
partially contained within the
second temple of the head-
worn structure;

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

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

a display at least partially
contained within the head-
worn structure, the display
configured to present
information to the user of the
head-worn personal electronic
apparatus;

electronic circuitry contained
within the head-worn structure
and configured to control the
display to present the
information to the user of the
head-worn personal electronic
apparatus; and

data communication circuitry
at least partially contained
within the head-worn
structure.

100. (New) A head-worn
personal electronic apparatus,
comprising:

(Claims) 08. (New) A head-
worn personal electronic
apparatus, comprising:

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

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

a first optical sensor at least
partially contained within the
first extended endpiece;

a second optical sensor at
least partially contained within
the second extended
endpiece;
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a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

a processor at least partially
contained within the head-
worn structure and configured
to control operation of the
head-worn personal electronic
apparatus;

L2904 Sort results by: Similarity to (Abstract) Techniques for (G02C5/146) Side-members having special
Application # 18/597,874 providing eyewear or other front end
head-worn personal electronic
Retrieve results by: apparatus with electrical (G02C5/143) Side-members having special
Application # 18/597,874 components are disclosed. ear pieces
The electrical components can
provide electrical technology [(G02C11/06) Hearing aids
to eyewear or other head-
worn personal electronic (G02C11/10) Electronic devices other than
apparatus without having to hearing aids
substantially compromise
aesthetic design principles. (G02C2200/08) Modular frames, easily
The electrical components can[exchangeable frame parts and lenses
be partially or completely
internal to eyewear or other | (H02J7/0045) Circuit arrangements for
head-worn personal electronic |charging or depolarising batteries or for
apparatus. The electrical supplying loads from batteries characterised
components can operate by the mechanical construction conceming the
independently or together with |insertion or the connection of the batteries
other electrical components
provided elsewhere.
Apparatus for presenting after-
market electrical components
are also disclosed.
(Claims) a head-wom
personal electronic apparatus,
including at least:
a head-worn structure
configured to be worn by a
user;
a speaker at least partially
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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 is being worn by the
user;

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

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

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being contained within
the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery;

1. (Previously Presented) A
system, comprising:

wireless communication
circuitry at least partially
contained within the head-
worn structure, the wireless
communication circuitry being
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electrically connected to at
least the rechargeable battery;
and

(Claims) at least one
conductive element at least
partially included within the
head-worn structure, the at
least one conductive element
being at least partially
exposed to enable
interconnection therewith, the
at least one conductive
element being electrically
connected to at least the
rechargeable battery; and

a charging apparatus having
at least a charging connector,

wherein on placement of the
head-worn personal electronic
apparatus at least partially in
the charging apparatus,
electrical connection is
configured to result at least
from the at least one
conductive element
connecting with the charging
connector, and thereby the
rechargeable battery of the
head-worn personal electronic
apparatus is able to be
recharged while the head-
worn personal electronic
apparatus is placed at least
partially in the charging
apparatus.

a head-worn 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 is being worn by the
user;

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
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apparatus;

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

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

2. (Previously Presented) A
head-worn personal electronic
apparatus, comprising:

a piezoelectric device
configured to receive a user
input based on a force
induced on the piezoelectric
device, the piezoelectric
device being contained within
the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Claims) 72. (New) A head-
worn personal electronic
apparatus, comprising:

arechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
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rechargeable battery;

wireless communication
circuitry at least partially
contained within the head-
worn structure;

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

a radiation detector contained
within the head-worn structure
and configured to capture
radiation data,

wherein the head-worn
personal electronic apparatus
is configured to determine
whether the head-worn
personal electronic apparatus
is being worn by the user
based on the radiation data
captured by the radiation
detector, and

wherein the second
microphone is configured to at
least pick-up an environmental
audio input.

the head-worn structure,
wherein the received user
input operating to at least alter
an operation of the head-worn
personal electronic apparatus;

(Claims) 95. (New) A head-
worn personal electronic
apparatus, comprising:

a motion sensor at least
partially contained within the
head-worn structure and
configured to provide motion
data pertaining to the head-
worn personal electronic
apparatus;
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a first microphone at least
partially contained within the
head-worn structure, the first
microphone being positioned
to pick up at least audio input
from at least the user;

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

a display at least partially
contained within the head-
worn structure, the display
configured to present
information to the user of the
head-worn personal electronic
apparatus;

a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

(Claims) a head-wom
structure configured to be
worn by a user, the head-worn
structure including a front
section and first and second
temples;

a first speaker at least partially
contained within the first
temple of the head- worn
structure;

a second speaker at least
partially contained within the
second temple of the head-
worn structure;

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

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

a display at least partially
contained within the head-
worn structure, the display
configured to present
information to the user of the
head-worn personal electronic
apparatus;

electronic circuitry contained
within the head-worn structure
and configured to control the
display to present the
information to the user of the
head-worn personal electronic
apparatus; and

data communication circuitry
at least partially contained
within the head-worn
structure.

100. (New) A head-worn
personal electronic apparatus,
comprising:

(Claims) 08. (New) A head-
worn personal electronic
apparatus, comprising:

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

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

a first optical sensor at least
partially contained within the
first extended endpiece;

a second optical sensor at
least partially contained within
the second extended
endpiece;
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a rechargeable battery
contained within the head-
worn structure;

electronic circuitry contained
within the head-worn
structure, the electronic
circuitry being electrically
connected to at least the
rechargeable battery; and

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

a processor at least partially
contained within the head-
worn structure and configured
to control operation of the
head-worn personal electronic
apparatus;
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Office.

Applicants would also like to inform the Patent Office of a potentially related case,
as follows: United States International Trade Commission Investigation No. 337-TA-1423,
filed on October 10, 2024 pertaining to U.S. Patent Nos. 10,310,296; 11,762,224, and
12,078,870.

This Information Disclosure Statement is not to be construed as a representation
that a search has been made, that additional information material to the examination of
this application does not exist, or that these references indeed constitute prior art.
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This Information Disclosure Statement is: (i) filed within three (3) months of the
filing date of the above-referenced application, (ii) believed to be filed before the mailing
date of a first Office Action on the merits, or (iii) believed to be filed before the mailing of
a first Office Action after the filing of a Request for Continued Examination under §1.114.

Accordingly, it is believed that no fees are due in connection with the filing of this
Information Disclosure Statement. However, if it is determined that any fees are due, the
Commissioner is hereby authorized to charge such fees to Deposit Account 50-3874
(Order No. IPVCP003X1C4X1C2).

Respectfully submitted,

/C. Douglass Thomas/

C. Douglass Thomas
Registration No. 32,947

4010 Moorpark Avenue
Suite 211
San Jose, CA 95117
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2Ho| HA Title of Invention

Glasses with headset

Abstract
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Ci & =™ (Representative drawing)

The present invention relates to the glasses equipped
with the head set, and the base bracket (30), fixed to
the detachably in the glass frame (20) and the turning
member (40), which is possible in the base bracket (3
0) with sliding is inserted and set up and the folder me
mber (50), in which one end is pivotally connected and
installed in the turning member (40) and the other end i
s hinged in the speaker phone (61) and the speaker ph
one (61), converting the electric signal into voice and t
he speaker phone terminal (62), inputting the audio sig
nal to the speaker phone (61) from the external device
and the microphone (63) converting voice into the elec
tric signal, and the microphone terminal (64) outputting
the audio signal in the microphone (63) to the external
device are equipped and the glasses and head set (60)
can be simultaneously conveniently used.

The glasses, and the head set .
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Claim 1:

The glasses in which the head set (60) is connected a

nd installed in the glass frame (20) to the combining m

eans ; and the head set (60) includes the head set co

nsisting of the speaker phone (61) converting the elect
ric signal into voice, the speaker phone terminal (62) in
putting the audio signal to the speaker phone (61) from
the external device, the microphone (63), and the micr
ophone terminal (64) outputting the audio signal in the

microphone (63) to the external device, and the microp
hone (63) is connected and installed in the glass frame
(20) ; and converts voice into the electric signal.

Claim 2:

The glasses of claim 1, wherein the speaker phone ter
minal (62) and microphone terminal (64) comprise the h
ead set that connects to the handsfree terminal (70) o
f the cellular phone and can use the head set (60) it b
ecomes integrally.

Claim 3:

As for claim 1, the glasses in which the combining mea
ns includes the head set consisting of the base bracket
(30), the turning member (40), and the folder member
(50), and as to the base bracket (30), the slide groove
(33) is formed in a longitudinal direction of the glass fra
me (20) the detachably is fixed in the glass frame (20);
as to the, it is possible in the slide groove (33) of the b
ase bracket (30) with sliding it is inserted and set up ;
and the rotation groove (41) is formed; and as to the f
older member (50), one end is pivotally connected and
installed in the rotation groove (41) of the turning mem
ber (40) ; and the other end is hinged in the speaker p
hone (61).

Ll Repd Background Art

H 70re otA0 APt Hoz, E8| ARHO| AAHGI0] AL2  The invention relates to the glasses, and particularly, t
SHALE JOEO| HZASHO] ALEStH= o EAIO| &A=l S|EA o the glasses equipped with the head set in which the
£ TH[ot ergo| ot Aot head set connected to the computer and it uses or it ¢

onnects to the cellular phone and it uses is mounted.

Generally, the glasses is variously developed according
Page 2 of 8
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to the function for protecting eye from the electromag
netic wave emitted in the computer including the glass
es for the correction for amending the sight and the su
nglass, for blocking the ultraviolet ray the safety glass
es (goggle), for protecting eye from wind or the foreign
substance the safety glasses etc.

Besides, recently, it is the trend that the time to look a
t the monitor as the use of the computer increases sud
denly increases and the use of *** grows and the tren
d moreover increases. For protecting eye from the stro
ng wind like the time getting the motorcycle or the tim
e which is skiing.

The conventional glasses is composed of the lens and
glass frame. And the glass frame was set up on the ear
and it was configured to use. Therefore the ear had th
e problem of the etc. which gave the load which was e
xcessive in the ear if it used with the apparatus for set
ting up on the ear like the headphone or the head set
and using and added the pressure to the ear due to th
e narrow space.

Moreover, as one of the telecommunication device for t
he handsfree in which recently the head set increases
suddenly, it is made up of the speaker phone outputtin
g the negative principle in nature and the microphone i
nputting the negative number and it connects to the c
ellular phone or the computer as the connection termin
al and by the speaker phone being worn in the ear and
positioning the microphone around the mouth the comm
unication is possible.

In case of the conventional head set, because it was t
he apparatus for to giving sound through the ear the s
peaker phone covered the ear and it was the majority t
o spend on the begin so that the speaker phone be set
tled or wear on the ear and use.

Therefore, there is a problem that in case of the user
wearing the glasses, as described above, the inconveni
ence is given to the ear.

In the meantime, if the earphone is used in order to ca
ncel the inconvenience of such ear, , it is the reality w
hen the effect of delivery of sound and headphone is di
fferent the headphone users evade the use of the earp
hone reality has the problems according to the long tim
e wearing of the earphone

Summary of Invention

yye =zt
Ol oA 2ES Bt Z0] 2 otof E S| EMS s
r80| o5, CtdE HES= AFFO| HE|SH S EMS

S
MEBEN HEMS NBT 42
= AS 0oLt 6| ZEMOIZS
70| Ol_% | -u.|£|)_o|- 721 ()-”E oHI:
Ae BA7E AL

Effects of the Invention

As illustrated in the above, it has the effect that
according to the glasses equipped with the head set
according to the present invention, the human wearing
the glasses conveniently can use the head set and the
cellular phone can be used in case of using the head
set while the computer is used even in case it need
the safety glasses like the time serving gets especially,
the motorcycle or is skiing of the safety glasses.

Technical Task

REE ML
83t= AtEol

Thus, an object of the present invention is to provide t
he glasses which is devised it ravels the overall proble
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H|StA SIEMS AFEE 5= JEE 6tA '-f =] ' 'ms of above-described and includes the head set servi

I 2otdol dE S & 4= Y5 & 3= TH| % ng of the safety glasses when the human mounting the

HMSgol O S5X0| UL head set and wears the glasses conveniently using the
head set or the head set.

|-R

|'|.”0
fijo 1l

“7|6* Hio| BA 2 2Hdst7| st 2 19ote, OrAH|0| % The object of is achieved. And the invention relates to
SOtA D EX|E Ho|AE2tZ A7) H1|0|*‘='E}9“01I the structure in which the base bracket, fixed to the d
AE}OIEOIEW oA ALK S|l SEALt, LTS A7 etachably in the glass frame and the turning member,
Fls2Mo FMILSSHA E‘PJSNEI_' E}Eh2 ATHEON  which is possible in the base bracket is inserted and se
3 SIHsEA SIX|ZEE MHER 8, MI|AMSE 2422 tup and the folder member, in which one end is pivotall
Hetste AT|AHEDL, 9l$—7|7li—‘?'—E1 M7| AT|ZE0 24 y connected and installed in the turning member and th
MSE UHS = AT[HETXR}L, S48 17|AI§E #25t e other end is hinged in the speaker phone and the spe
= OI0|3 2 X, A7| Oo|aAZE A 24AMSE 287|7|2  aker phone, converting the electric signal into voice an
E8dt= 0o =2 ZHEALIF FH|E = 0|CtH d the speaker phone terminal, inputting the audio signal
to the speaker phone from the external device and the
microphone converting voice into the electric signal, an
d the microphone terminal outputting the audio signal i
n the microphone to the external device are equipped.

[hatA], SHAHOf S| EMO| Ef&7LsstAH BAE| 1 OFAH|S|  Therefore, since circulation is possible the glasses and
Zdo|gto 2 0|50 7tedt 1".-_—”._f OtL|2f ~mAHEO| 0| 2 head set are simultaneously conveniently used in additi
e =+ A2 3|80 7ts5t=E Hoz M 2tZ1 S|EMES on the head set is detachably adhered to the glass fra
%Aloﬂ me|stA AHEE = UA E ot me and it is in a longitudinal direction transferable of th
e glass frame the speaker phone is adjacent to the ea

r.

2o 1 d A HE Structure & Operation of the Invention
Ols & 1oto| HIZHEISH MA|GE MR =MHE X610  Hereinafter, the preferred embodiment of the invention
M5 HEsit, is particularly illustrated with reference to attached dra

wing.

2 2 [otof M2 S EMS FH|$H tAS| YMAIGE  Figure 1 is a perspective view showing the embodiment
EfH AFA|EO0|D, £ 2= & 19 BSJAA|E0|0, = 32  of the glasses equipped with the head set according to
otof [[fE OIAI/\|01|°| Aot xE LEH 7HEW THH  the present invention. Fig. 2 is the disassembled persp
, £ 45 B 0oto| M2 %'*e'AIOHEI I8l RS AEl  ective view of fig. 1. Figure 3 is a perspective view in
LIEHH AMPAIE, = 5= 2 00t 2 AMA|o|ol ATO#H  which the outline sectional view , and fig. 4 show the o
A SHEHE LIEHAH AFA|ZO|LCF, perating state of the turning member of the embodimen
t according to the present invention, and the perspecti
ve view in which fig. 5 shows the operating state of th
e speaker phone of the embodiment according to the p
resent invention showing the coupling structure of the
embodiment according to the present invention.
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o708k =Ho| Qs & 1ok, "7‘(10)5& OLAE|(20)2 &+ By above-described drawing. And the invention relates
Hlst D, CtAEH|(20)0 Et&7HSSHA D E MK E0 PHAH|(2  to the base bracket (30), in which the slide groove (3
0)°| Zoletoz *E}OIE%(33)0| e HOo|AERIEI(3 3) is formed in a longitudinal direction of the glass fram
0)2t, A7 HO|AHEIZ(30)2 £210|EF(33)0] £2I0|E e (20) and the turning member (40), in which the rotati
O|57ts8HA MUMXIE D 3| M=(41)0] HHE 3|52 (4 on groove (41) is formed it is inserted and set up it is p
0)of, T2 AY| 382X (40)2 2| HMZ(41)0 2| H7tS53l ossible in the slide groove (33) of the base bracket (3
A detdX|E|n ErEPS ﬁﬂl?1i(61)0ﬂ 3|s7ts3HA $1X|  0) with sliding and the folder member (50), in which the
Astel MEHEBEA(50) ¥, &7 EHEX(50)0 257ts8HA  other end is hinged in the speaker phone (61) one end i
SIX|AetE| D MM E S0z Bigsle AL7E(61) s pivotally connected and installed in the rotation groo
I B 7|17 ZEH AV ALHEGL)M SHAMUSE 23S ve (41) of the turning member (40) and the speaker ph
£ ALAHECAN62)Q4, HAEHI(20)0 Z2RAEX D, 84S one (61), which converts the electric signal into voice i
7.‘j7IA|§§ tﬁi%}'— Oro|3 2 ZE(63), 17| OI0|32E(63) tis hinged to the rotatably in the folder member (50) a
OlM SHMSE 287|7|2 st 00|32 ZETHAN64)7F nd the speaker phone terminal (62), inputting the audio
TH|E :rLIOIEL signal to the speaker phone (61) from the external devi
ce and the structure which is connected and installed i
n the glass frame (20) and the microphone (63) conver
ting voice into the electric signal, and the microphone t
erminal (64) outputting the audio signal in the micropho
ne (63) to the external device are equipped. It the det
achably is fixed in the glass frame (20) the lens (10) an
d glass frame (20) are included.

A7l px2 EH 2 noto] EXL OLAH|(20)0 S|EA(6  The head set (60) is detachably adhered to the f as to
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the characteristic of the present invention, consisting
of the structure described in the above the head set
(60) is equipped in the glass frame (20) have, and the
glass frame (20) and circulation is possible in addition it
is in a longitudinal direction transferable of the glass fra
me (20) the speaker phone (61) is adjacent to the ear.

The base bracket (30) has the bracket groove (31) in t
he back side. And the glass frame (20) is grasped and i
t is configured to bite and the slide groove (33) is form
ed in the front side of the glass frame (20) in a longitu

dinal direction and the turning member (40) is inserted

and it slides and multiple fixing grooves (34) are with a
constant interval formed in the slide groove (33) and t
he turning member (40) can stop at the constant dista
nce.

That is, by a pair of fixture pieces (32) which are forme
d in especially, the back side into the means in which t
he base bracket (30) fixes and combines the head set
(60) with the glass frame (20) while facing taking place
and inserting in the aliquot of the glass frame (20) the
head set (60) is detachably bound.

Here, with the fixture piece (32) of the base bracket (3
0) taking place and the glass frame (20) being grasped

and biting although the thickness varies according to t

he position of the glass frame (20) the fixture piece (3

2) takes place according to the thickness and the head
set (60) is made according to the convenience of the u
ser to the arbitrary position of the glass frame (20) wit
h interference fit.

It is inserted into the slide groove (33) in which the tur
ning member (40) is formed in the base bracket (30) an
d it is in a longitudinal direction transferable of the glas
s frame (20). After the position of the head set (60) is
caught with the base bracket (30) in the glass frame
(20) while the user uses the head set (60) it is simply
minute it can move.

And in the turning member (40), the rotation groove (4
1) is formed with the glass frame (20) and gravity direc
tion and the rotation piece (51) of the folder member
(50) is inserted and it can rotate.

Moreover, in the back side of the turning member (40),
when the fixing projection (42) is protruded and it can

be inserted in the multiple fixing grooves (34) formed in
the slide groove (33) of the base bracket (30) and the
turning member (40) slides in the slide groove (33), it is
selectively muddy in the fixing groove (34) with the tal
ent right and the fixing projection (42) can stop to the
gap in which the movement of the turning member (40)
is constant.

The folder member (50) has the rotation piece (51) in t
he other end one end is hinged to the rotatably in one

side of the speaker phone (61) it rotatably serves to bi
nd in the turning member (40) the speaker phone (61).

And inserted and coupled in the rotation groove (41) of
the turning member (40).

That is, the rotation piece (51) of the folder member (5
0) makes the speaker phone (61) rotative movement at
upper and lower direction of the ear and the hinged par
t operates so that it makes near to the ear or the part
becomes the speaker phone (61) distant.
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Here, in the inner wall of the rotation groove (41), mult
iple stop grooves (43) are formed and multiple rests (5

2) are formed in the outer periphery in the rotation pie

ce (51) of the folder member (50) and the rotation piec
e (51) is inserted in the rotation groove (41) and it rot

ates. It with a constant interval can stop.

The head set (60) is made of ordinarily, the speaker ph
one (61), the microphone (63) and speaker phone termi
nal (62), and microphone terminal (64). It is general th
at the microphone (64) is rotatably connected and inst
alled in the speaker phone and the microphone terminal
(64) of the speaker phone terminal (62) is connected in
the speaker phone (61) in the microphone (63).

It is the apparatus in which the speaker phone (61) co
nverts the electric signal into voice and it is the appara
tus in which the speaker phone terminal (62) inputs the
audio signal to the speaker phone (61) from the extern
al device and it is the apparatus for the microphone (6
3) being connected and installed in the glass frame (2
0) and converting voice into the electric signal and it is
the apparatus in which the microphone terminal (64) ou
tputs the audio signal in the microphone (63) to the ex
ternal device.

Fig. 6 is the dissimilar embodiment of the invention. It i
s the perspective drawing showing the safety glasses i
n which the head set is equipped.

As shown in FIG. 6, generally, by the detachably fixing

the head set (60') the combining means to the glass fr

ame with the intermediation in the safety glasses for lei
sure including the safety glasses or the motorcycle, wh
ich it puts when using the monitor of the computer the
ski etc. the computer or the cellular phone eye can be

used as the safety glasses using the head set (60') as

well as the protection container.

Here, in case of using in the cellular phone it is integrall
y the speaker phone terminal (62') and microphone ter
minal (64') at the handsfree terminal (70) of the cellula
r phone and one terminal is into and uses stuck.

Fig. 7 is another embodiment of the invention. It is the
perspective drawing showing the state used with the ¢
ellular phone.

As shown in FIG. 7, generally, the head set (60") conne
cts to the handsfree terminal (70) of the cellular phone
and it can use. Therefore by the speaker phone termin
al (62') and microphone terminal (64') being integrally d
one and connecting to the handsfree terminal (70) of t
he existing cellular phone it moreover makes convenien
t to the glasses for the sight correction or the user we
aring the safety goggles.

Therefore, as described above, the head set (60) can
be fixed with the detachably and the glasses and head
set (60) are simultaneously conveniently used in the gl
asses with the invention.

Moreover, it is possible that the head set (60) of the in
vention separately attaches the microphone (63) in the
glass frame (20) and it is possible to the detachably fix
a pair of speaker phones (61) to both sides glass frame
(20) of the glasses with the respectively through the ¢
ombining means.
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Brief explanation of the drawing

L1222 000 mE sess o 2tE e
LIEHH AMAIE,

£ 2F & 19| BHAIAE,

Figure 1 is an outline sectional view, in which the persp
ective view , and

2 the disassembled perspective view of fig. 1 , and

L 32 2 uoto] W2 AMAjoo AstxE LtEHA Ji2FA 3 shows the coupling structure of the embodiment acc

Choe, ording to the present invention the perspective view, i
n which

L4 2 000 E LHAY 2 2SR AHFHEE L

EfH AFAIE, 4 shows the operating state of the turning member of t
he embodiment according to the present invention the

L 5= 2 aeto] mME YMAoe ALAHES| HSHENE Lt perspective view, in which

EfHH AFAIZ,
5 shows the operating state of the speaker phone of t

L 62 & 100 CHE LHA0|E LIEIH AtA|E, he embodiment according to the present invention the
perspective view in which

L 72 2 1¢te] &£ OHE AHA|0Qt O AHEAEE LIEHA

AFA| = O|C}, 6 shows the dissimilar embodiment of the invention, an

d the perspective view in which

* ROl FaRR o Roo 4 x
7 shows another embodiment and the active condition
of the present invention showing the embodiment of th

e glasses equipped with the head set according to the

10 :

30 : HjojAEzizl 31 : HetzlE present invention.

32: 0%H 33 : £20|EZ the description *

34 : 1¥= 40 : 3N of the denotation about the main part of * drawing 10:
the lens 20: the glass frame

41 : 2|HZ 42 . DHET|
30: the base bracket 31: the bracket groove

43 : dX|g 50 : EEEH
32: the fixture piece 33: the slide groove

51: 3|FHE 52 : X7

34: the fixing groove 40: the turning member
60, 60#39#, 60#39+# : S|EAl 61 : AL|HE

41: the rotation groove 42: the fixing projection
62, 62#39%#, 62#39# : AL|FHECIX 63 : OI0|AZE

43: the stop groove 50: the folder member
64, 64#394#, 64#39# : OIO|A 2 ECX} 70 : = 2| EHA}

51: the rotation piece 52: the rest

60, 60', and 60": the head set 61: the speaker phone

62, 62', and 62': the speaker phone terminal 63: the mi
crophone

64, 64', and 64': the microphone terminal 70: the hand
sfree terminal

Disclaimer

& 2ME &5 A et/ |=2d T8 M XY A|ARE 0|26 WHE|YSLICE M2t 22
Moz 900 JH5H0| Yo, B BME XAg 2= ME HAI0| o3t HASS fjAss o=
O|&E[O{M= QF ElLICH AlAE S HEIS| EHUZ0| Edet 2FI £2 +2, HO|EHS X
S0 CHSH 22 HEQl MRS X|X| YAELICH 2 2M= SAL AHE 2| o] #Hsto| gle et
152 96 DB X A0 MFEOf X4, BA, BIEE £ glaS =L

(The document produced by using the high-tech machine translation system for the pate
nt and science & technology literature. Therefore, the document can include the mistrans
lation, and it should not be used as a translation by a professional translator. We hold n
o legal liability for inconsistency of mistranslation, partial omission, and data generated
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by feature of system and network. We would like to inform you that the document canno
t be regenerated, copied, and distributed by being stored in DB and system for unauthori
zed general public without our consent.)
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UK Patent Application «.GB «,2 343 263 .. A

(43) Date of A Publication 03.05.2000

{21) Application No 0001851.5 {51) INTCL’
G02C 11/00
{22) Date of Filing 02.07.1999
(52) UKCL (Edition R)
Date Lodged 28.01.2000 G2J JS2AX1 JS2A2 JS2A2X JS2A5 JS2A5A2 JS2A5X
{30) Priority Data {56) Documents Cited
(31) 09114391 (32) 13.07.1998 (33 Us US 5781272 A
(31) 60132205 (32) 03.05.1999
(31) 09327762 (32) 07.06.1999 (58) Field of Search
UK CL (Edition R ) G2J JS2A2
(62) Divided from Application No 9915375.1 under Section INT CL” Go2C
15(4) of the Patents Act 1977 ONLINE: WPI, EPODOC, JAPIO
(71) Applicant(s) (74) Agent and/or Address for Service
Radians Inc Barker Brettell
(Incorporated in USA - Tennessee) 138 Hagiey Road, Edgbaston, BIRMINGHAM,
6399 Shelby View Drive,Suite 113, Memphis, B16 9PW, United Kingdom

Tennessee 38174-7661, United States of America

{72) Inventor(s)
Aaron Lee Bright
Robert W Green
Michael S Tutor

(54) Abstract Title
Eyewear with ear support and spread adjustment means

(57) Eyewear with earpieces (20) supported from a wearer's ear with optional audio apparatus for use by the
wearer, having a front frame browpiece portion (22) including a front transparent panei (28) that may be tinted
and/or may be designed to correct vision impairments, being supported on a wearer's head by a nose bridge
(30) and by at least one earpiece or earplug (38, 40) that is received into the concha of the wearer's ear and/or
into the ear canal. The earpiece or earplug (38, 40) is attached to a rear end of its respective temple (44, 52) of
the eyewear and the respective temple (44, 52) for the earpiece or earplug (38,40) is not supported over the
wearer's ear. Preferably both temples (44, 52) are only supported by their respective earpiece or earplug (38,
40). The eyewear (20) may include a microphone, whether as a boom-mounted microphone or an ear
microphone, and may include audio earpieces for reproducing sound from an audio source. Various earpiece
attachments (48, 56) are provided for attaching the earpieces and earplugs (38, 40) to the temples (44, 52) of
the eyewear (20). The temples (44, 52) have length adjustments (66) and have spread adjustments (5.158,
5.160) to adjust for various-sized wearer's heads. The temples (44, 52) preferably exert an inward pressure on
the earpieces and earplugs (38, 49) so as to retain the eyewear (20) on the wearer's head during physical
activity. A browpiece portion 5.32 and adjustable apertures (5.166, 5.168) of temples (5.44, 5.52) are also
shown in figure 24. An overglasses embodiment (fig 89) provided that can be worn over standard eyeglasses.

FIG. 24

V €9CEvEC 89
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TTTLE OF THE INVENTION
EYEWEAR WITH EAR SUPPORTS

BACKGROUND OF THE INVENTION

The present invention relates, in general, to protective eyewear and pro@ective earwear
devices, and in particular, to protective eyewear with combined protective earpieces, as well
as to protective eyewear devices having attached andio capability.

It is often desired to protect a person’s eyes from being injured by flying debris at the
workplace and to protect 2 person’s hearing from being ihjured due to excessive noise at the
workplace. Well-known solutions for this problem include providing separate safety glasses
and earplugs. A problem occurs because a person, such as an employee, may use only one
protective device when, in fact, both protective eyewear and protective earpieces are needed
for proper protection in the work environment. Other well-known solutions for this problem
include providing safety glasses with earplugs attached to the safety glasses in some mannef,
such as by cords. The problem with these solutions is that a user may wear the safety glasses
without using the earplugs, thereby causing damage to his or her hearing. As an example,
Leight, U.S. Patent No. 3,943,925, provides a hearing protector assembly that attaches to the
temples of safety glasses, in which the temples of the glasses are supported over the ear. The
protector assembly can be completely removed from the safety glasses, and, in addition, the
assembly includes a brake that can hold the earplug away from the ear, thereby allowing the
safety glasses to be worn without utilizing the hearing protector.

It is therefore desirable to have an eyesight and hearing safety device that, by design,
requires the wearer 10 use both the safety glasses and earplugs simultaneously, thereby
ensuring that the eyes and the hearing of thé wearer are protected from harm. N

It is also sometimes desired to listen to an audio device such as a radio, cassette tape
player, or compact disc player while wearing protective or corrective eyewear, and there are
occasions, such as, for example, on the floor of a large factory, where it is desirable to have
the addéd convenience of a microphone along with audio reception capability so as to permit
two-way communication. Well-known solutions to this problem include the use of an audio
headset with the headset possibly having a microphone, and often such headsets are worn by
those who wear glasses. The problem with prior art solutions is the inconvenience of having

to put on or take off the glasses and headset with microphone separately and then having to
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reposition both devices when either is disturbed.

Rickards, U.S. Patent No. 5,717,479, discloses a pair of safety glasses having a boom
microphone and having disposable speaker earplugs attached by a sound tube or wire to a
radio receiver mounted to the safety glasses. However, safety glasses of the Rickards device
are supported over the ears of the wearer by earloops on the rear of the temples, thereby
allowing the speaker earplugs to be removed while the safety glasses are worn and thereby
removing any protection to the wearer’s hearing. Such prior art is undesirable because the
wearer’s ears can become completely exposed and unblocked while wearing the glasses, and
wearing of the earpieces thus cannot be compelled.

It is also known to have eyeglassesthatinoorporateaheaﬁngaidintotheﬁameofthe
eyeglasses. However, such solutions are not capable of attachment to 8 two-way
communications device, such as a radio, and such hearing aid glasses do not incorporate a
microphone. Additionally, such hearing aid glasses do not provide protection from further
hearing loss.

It is further desirable that the eye protection lenses or shield of the eyewear may be
tinted or have 2 polarizing coating for serving as sunglasses, thereby protecting the eyes from
harmful glare or rays from the sun when outdoors, and that such eyewear be provided with

audio earpieces and/or microphones.

BRIEF SUMMARY OF THE INVENTION

The present jnvention has many embodiments and improvements that accompany each
of the succession of embodiments, but all embodiments are eyewear having a front transparent
panel or single or dual lens (which may be clear or tinted for sunlight and glare protection
and/or for eye protection during welding) that is supported on a wearer’s head by a nose
bridge and by at least on€ earpiece of earplug that is received into the concha of the wearer’s
ear and/or into the ear canal. The earpiece Of earplug is attached to a rear end of its
respective temple of the eyewear, and, unlike prior art, the temple for the earpiece or earplug
is not supported over the wearer’s ear, being only supported by the earpiece of earplug
received into the wearer’s ear without having any corresponding temple portion extending
over the wearer’s ear. Preferably both temples are only supported by their respective rear
earpiece or earplug received into the wearer’s respective ear, but some embodiments of the
invention have a first temple on one side of the eyewear with a rear earplug of earpiece

-2-
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supponea only by the receipt of the earpiece or earplug into the wearer’s ear and, on the other
side of the eyewear, have a well-known conventional second temple supported over the
wearer’s ear, without an earpiece or earplug. 1

The earpieces of some embodiments sealingly and protectively plug the ear canal of
the wearer and thus protect the wearer’s hearing.

Some embodiments of the present invention have a microphone, whether as a boom-
mounted microphone or an ear microphone; some embodiments of the present invention have
audio earpieces for reproducing sound from an audio signal source; and some embodiments of
the present invention have both a microphone and audio earpieces for providing two-way
communication for the wearer. The audio earpieces may either sealingly and protectively plug
the wearer’s ear canal or may rest in the wearer’s concha and on the outer ear. Various
earpiece attachment means are provided for attaching the earpieces and earplugs to the
temples of the eyewear.

The temples may have sliding length adjustment means and may have sliding spread
adjustment means to selectively adjust for various-sized wearers’ heads. The temples of the
various embodiments of the invention are substantially shape-retaining, as contrasted to string,
cord, or length-elastic bands. The eyewear is constructed so that the temples preferably exert
an inward pressure on the earpieces and earplugs so as to retain the eyewear on the wearer’s
head during physical activity. '

It is an object of the present invention to provide eyewear and audio apparatus that
requires a wearer to use both eyesight and hearing protection while wearing the apparatus.

It is a further object of the present invention to provide an eyesight and hearing safety
apparatus which can be firmly secured in place so that the human being can be very physically
active while wearing the apparatus. -

It is an object of the present invention to provide eyewear (sunglasses or corrective
lenses) and audio (from a separate cellular telephone, radio, tape cassette, compact disc
player, or two-way radio), with a microphone when appropriate, for both recreational and
business use.

It is an object of the present invention to provide eyewear in which at least one temple
is, and preferably both temples are, supported from the wearer’s respective ear only by the
earpiece or earplug attached to the rear of the temple, without having a temple portion
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extending over that respective ear of the wearer.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

Fig. 1 is a perspective view of a first embodiment of the present invention.

Fig. 2 is a perspective view of the front guard portion.

Fig. 3 is a perspective view of a portion of a first temple and of a first side transparent
panel of the first embodiment of the present invention.

Fig. 4 is a different perspective view of the portion of the first temple shown in Fig. 3.

Fig. § is a perspective view of another portion of the first temple shown adjustedto a
first vertical position.

Fig. 5A is a perspective view of the other portion of the first temple shown adjusted to
a second vertical position.

Fig. 6 is an enlarged perspectiVeviewofaﬁrstandasecond earplug and suspending
means.

Fig. 7 is a perspective view of a portion of a second temple and of a second side

transparent panel.
Fig. 8 is a different perspective view of the portion of the second templie shown in Fig.

Fig. 9 is a perspective view of another portion of the second temple shown adjusted to
a first vertical position.

Fig. 9A is a perspective view of the other portion of the second temple shown adjusted
to a second vertical position.

Fig. 10 is a perspective view of a second preferred embodiment of the present
- vention with inted lenses, two earphones, and an extended microphone boom. '

Fig. 11 is a perspective view of a third preferred embodiment of the present invention
with corrective lenses, one earphone, one earplug-type earphone, and an extended microphone
boom.

Fig. 11A is a perspective view of a variation of the third preferred embodiment of the
present invention having corrective lenses, one earphone, one earplug, and an extended
microphone boom.

Fig. 12 is a sectional view showing the earphone of the second and third embodiments
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in a user’s ear.

Fig. 13 is a side view showing the earphone of the second and third embodiments in a
user’s ear.

Fig. 14 is a sectional view of the earphone of the second and third embodiments, taken
along a diameter of the earphone, and showing the various adjustable positions of the temple
gripping portion.

Fig. 15 is an end view showing the recess for receiving the retracted microphone
boom, taken substantially along the line 15-15 shown in Fig. 17.

Fig. 16 is a perspective view of a portion of the adjustable temple of the second and
third embodiments, showing the microphone boom and the earphones. i

Fig. 17 is a side sectional view of a portion of the temple of the second and third
embodiments, showing the microphone boom in a partially-extended position.

Fig. 18 is a side sectional view of a portion of the temple of the second and third
embodiments, similar to Fig. 17, but showing the microphone boom in a fully-retracted
position.

Fig. 19 is a top sectional view of the length adjustment means of the temple of the
second and third embodiments.

Fig. 20 is a perspective view of the microphone boom showing its securing mechanism
in an unsecured first position.

Fig. 20A is a perspective view of the microphone boom showing its securing
mechanism rotated into a secured second position.

Fig. 21 is a transverse sectional view of the rear portion of the first temple showing the
microphone boom’s securing mechanism in the unsecured first position, taken substantially
along the line 21-21 shown in Fig. 17. R

Fig. 21A is a transverse sectional view of the rear portion of the first temple, similar to
Fig. 21, but showing the microphone boom’s securing mechanism rotated into the secured
second position. '

Fig. 22 shows a fourth embodiment in which one temple hooks or loops over one of
the wearer’s ears. ‘

Fig. 23 is a front view of a fifth embodiment of the present invention with the rear

earpieces removed.
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Fig. 24 is a rear view of the fifth embodiment of the present invention with a first
version of the earpieces attaéhed and shown in dotted outline.

Fig. 25isa perspective view from one direction of the fifth embodiment of the present
invention with the rear earpieces removed.

Fig. 26 is another perspective view from another direction of the fifth embodiment of
the present invention with the rear earpieces removed.

Fig. 27 is a side view of the fifth embodiment of the present invention with the rear
earpieces removed. The view from the other side is a mirror image.

Fig. 28 is a top view of the fifth embodiment of the present invention with the rear
earpieces removed.

Fig. 29 is a bottom view of the fifth embodiment of the present invention with the rear
earpieces removed.

Fig. 30 is a perspective view of a front temple portion of the temples for the fifth
embodiment of the present invention.

Fig. 31 is a sectional view of the front browpiece of the fifth embodiment of the
present invention.

Fig. 32 is a sectional view showing attachment of the front temple portion to the front
browpiece of the fifth embodiment of the present invention so as to form the first temple
spread-and-length adjustment means.

Fig. 33 is a top view of a first alternate temple for the fifth embodlment of the present
invention with the earpiece removed. )

Fig. 34 is a top view of the first alternate temple for the fifth embodiment of the
present invention with the earpiece attached. : 7 )

Fig. 35 is an end view showing attachment of an earpiece to the first alternate temple
of the fifth embodiment of the present invention, taken substantially along the line 35-35
shown in Fig. 34.

Fig. 36 is a partial sectional view showing attachment of an earpiece to the first
alternate temple of the fifth embodiment of the present invention, taken substantially along the
line 36-36 shown in Fig. 34.

Fig. 37 is a perspective end view of the first alternate temple of Fig. 33, with the

earpiece removed.

Apple Inc.  Exhibit 1015 Page 1358



\ON\IO\M#MN—

T - < T o
euqmuhun»-o

20

s

P

Fig. 38 is a side view of a second alternate temple for the fifth embodiment of the
present invention.

Fig. 39 is a top view of the second alternate temple for the fifth embodiment of the
present invention, taken substantially along the line 39-39 shown in Fig. 38.

Fig. 40 is a side view of a third alternate temple for the fifth embodiment of the present
invention.

Fig. 41 is a side view of a fourth alternate temple for the fifth embodiment of the
present invention.

Figs. 42-48 show various details of the earpiece mounting means of the fifth
embodiment.

Fig. 42 is a sectional view showing a first embodiment of the earpiece mounting means
with the earplug barb at a first angle.

Fig. 43 is a sectional view showing the first embodiment of the earpiece mounting
means with the earplug barb at a second angle.

Fig. 44 is a perspective view showing the first embodiment of the earpiece mounting
means separated from the temple of the fifth embodiment of the present invention.

Fig. 45 saperspect!vevnewofasecond embodiment of the earpiece mounting means.

Fig. 46 is a sectional view showing the inner groove for rotation of the earpiece
mounting means within the rear of the temple of the fifth embodiment of the present invention.

Fig. 47 shows a comfort plug after removal from the rear of the temple of the fifth
embodiment of the present invention.

Fig. 48 is a sectional view showing the comfort plug of Fig. 47 as inserted into the rear
of the temple of the fifth embodiment of the present invention.

Fig. 49 is a rear perspectwewewofaﬁrstversxonofanaural ea.rplugfortheﬁﬂ;h
embodiment of the present invention.

Fig. 50 is a front perspective view of the first version of the aural earplug shown in
Fig. 49. .

Fig. 51 is a sectional view of the first version of the aural earplug shown in Figs. 49
and 50, as taken along a diameter, it being understood that the earplug is substantially
cylindrically symmetrical.

Fig. 52 is a sectional view of a variation of the first version of the aural earplug shown
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in Figs. 49 and 50 as taken along a diameter, it being understood that the earplug is
substantially cylindrically symmetrical.

Fig. 53 is a sectional view showing the earplug of Figs. 49-51 placed onto the earplug
barb shown in Fig. 42.

Fig. 54 is a perspective view of a semi-aural earplug of the present invention.

Fig. 55 is a sectional view of the semi-aural earplug shown in Fig. 54 as taken along a
diameter, it being understood that the earplug is substantially cylindrically symmetrical.

Fig. 56 shows a perspective and schematic view of a first version of audio earpieces
with ear microphones for use with the fifih embodiment of the present invention.

Fig. 57 shows a perspective and schematic view of a second version of audio earpieces
with ear microphones for use with the fifth embodiment of the present invention.

Fig. 58 is a schematic of the audio earpieces with ear microphones shown in Figs. 56
and 57.

Fig. 59 is a perspective view from one direction of an adjustable comfort disk earpiece
for use with the fifth embodiment of the present invention.

Fig. 60 is another perspective view of the adjustable comfort disk earpiece shown in
Fig. 59.

Fig. 61 is a rear perspective view of a semi-aural earplug with integral earpiece
mounting means for use with the fifth embodiment of the present invention.

Fig. 62 is arearperspectiveviewofaﬁrstauralearplugwithimegralwpiece
mounting means for use with the §ifth embodiment of the present invention. -

Fig. 63 is a rear perspective view of a second aural earplug with integral earpiece
mounting means for use with the fifth embodiment of the present invention. .

Fig. 64 is a perspective view of a sixth embodiment of the present invention without
audio earpieces.

Fig. 64A is a perspective view showing an audio earpiece with ear microphone for the
sixth embodiment of the present invention.

Fig. 65 is a side view showing a wearer wearing the sixth embodiment of the present
invention.

Fig. 66 is a transverse sectional view showing the temple length adjustment means of
the sixth embodiment taken substantially along the line 66-66 shown in Fig. 64.
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Fig. 67 is a side view showing a wearer wearing the fifth embodiment of the present
invention.

Fig. 68 is a side view of a well-known human ear showing the parts thereof.

Fig. 69 is a front view of a seventh embodiment of the present invention with attached
earplugs shown in dotted outline.

Fig. 70 is a rear view of the seventh embodiment of the present invention with
attached earplugs shown in dotted outline.

Fig. 71 is a perspective view of the seventh embodiment of the present invention from
one side with attached earplugs shown in dotted outline.

Fig. 72 is a perspective view of the seventh embodiment of the present invention from
another side with attached earplugs shown in dotted outline.

Fig. 73 is a side view of the seventh embodiment of the present invention, the view
from the other side being a substantially similar mirror image, with attached earplugs shown in
dotted outline.

Fig. 74 is a top view of the seventh embodiment of the present invention with attached
earplugs shown in dotted outline.

Fig. 75 is a bottom view of the seventh embodiment of the present invention with
attached earplugs shown in dotted outline.

Fig. 76 is a front view of a eighth embodiment of the present invention with attached
earplugs shown in dotted outline.

Fig. 77 is a rear view of the eighth embodiment of the present invention with attached
earplugs shown in dotted outline.

Fig. 78 isa perspecﬁve view of the eighth embodiment of the praent invention from
one side with attached earplugs shown in dotted outline. The similar perspective v:ew from
the other side is a mirror image.

Fig. 79 is an underside perspective view of the eighth embodiment of the present
invention with attached earplugs shown in dotted outline.

Fig. 80 is a top view of the eighth embodiment of the present invention with attached
earplugs shown in dotted outline.

Fig. 81 is a bottom view of the eighth embodimeat of the present invention with
attached earplugs shown in dotted outline.
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Fig. 82 is a side view of the eighth embodiment of the present invention, the view from
the other side being a substantially similar mirror image, with attached earplugs shown in
dotted outline.

Fig. 83 is a partial sectional view of the rear of the temple of the seventh embodiment
of the present invention, showing the temple length adjustment means.

Fig. 84 is a transverse sectional view of the temple of the seventh embodiment of the
present invention, taken substantially along the line 84-84 shown in Fig. 83.

Fig. 85 is a bottom view of the temple as removed from the seventh embodiment of
the present invention.

Fig. 86 is a partial sectional view of the rear of the temple of the eighth embodiment of
the present invention, showing the temple length adjustment means.

Fig. 87 is a transverse sectional view of the temple of the eighth embodiment of the
present invention, taken substantially along the line 87-87 shown in Fig. 86.

Fig. 88 is a portion of the transverse sectional view shown in Fig. 87 of the temple of
the eighth embodiment of the present invention, with the front temple portion removed to
show features hidden in Fig. 87.

Fig. 89 is a side view showing a wearer wearing a ninth “overglasses” embodiment of
the present invention. The view from the other side is substantially a mirror image.

Fig. 90 is a top view of the ninth embodiment of the present invention.

Fig. 91 is a front view of the ninth embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

All embodiments have many common structural similarities, as will be explained and
disclosed herein. All embodiments are eyewear having a front transparent panel or single or
dual lens (clear or tinted for sunlight and glare protection and/or for eye protection during
welding) that is supported on a wearer’s head by a nose bridge and by at least one earpiece of
earplug that is received into the concha of the wearer’s ear and/or into the ear canal. The
earpiece or earplug is attached to a rear end of its respective temple of the eyewear, and,
unlike prior art, the temple for the earpiece or earplug is not supported over the wearer’s ear,
being only supported by the earpiece or earplug received into the wearer’s ear without having
any corresponding temple portion extending over the wearer’s ear.

A basic understanding of the well-known external anatomy of the human ear is helpful

-10 -
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for understanding the present invention. Referring to Fig. 68, a well-known human ear Eis
shown. The external ear consists of an expanded portion of cartilage called the pinna or
auricle 205, which is of a generally ovoid form. The ear canal C opens within the bowl or
concha 207, which is a capacious cavity formed within the pinna. The concha is partially
spanned by opposing protrusions, the tragus 208 and the antitragus 209, separated by a wide
notch.

Earplugs and earpieces are of several general forms. So-called “aural” earplugs and
earpieces insert into the ear canal of the wearer and substantially block the ear canal. So-
called “semi-aural” earplugs andwrpxecesarepamallymsertedmtotheearcanalandalso
block the entrance of the ear canal in the concha. So-called “supra-aural” earplugs and
earpieces block the entrance to the ear canal in the concha without entering the ear canal
stself Still another form of earpiece, a “support-only” comfort pad earpiece that does not
block the ear canal but instead only rests in the concha of the wearer’s ear, can also be used
with the various embodiments of the present invention as shown, for example, in Figs. 46-48
and 59-60, to support the eyewear of the present invention from the wearer’s ear without
blocking the ear canal, as hereinafter described. It shall be understood that the terms
“earplugs” and “earpieces”, as used herein, have a scope that encompasses all of these forms
of earplugs and earpieces, including the aural, semi-aural, supra-aural, and support-only
comfort pad earpiece forms, and the term “earpiece”, as used herein, shall be understood to be
defined to be the generic term for all of these earpieces and earplugs.

A key difference between the first embodiment (shown in Figs. 1-9A) and the second
and third embodiments (i.e., the improvements shown in Figs. 10-21A) is that the second and
third embodiments provide for audio capability through earpieces (earphones and earplugs
with audio capability), while the first embodiment lacks such audio capability. In all of the
first three embodiments, however, the eyewear is supported from the earpieces that are
received into the ear, and no support is provided by any over-the-ear supports as are
customary in prior art eyeglasses. A fourth embodiment, also described, has one temple that
includes an earloop for hooking or looping over one of the wearer’s ears.

Accordingly, the first embodiment will now be explained by referring to Figs. 1-9A,
and the first embodiment is seen to comprise an eyesight and hearing safety apparatus 20.
Referring to Figs. 1 and 2, eyesight and hearing safety apparatus 20 is seen to comprise a front

-11-
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guard portion 22 having a left front guard portion end 24 and a right front guard portion end
26. The front guard portion 22 includes a front transparent panel 28 for protecting the
eyesight of a human being. The front transparent panel 28 is preferably constructed from a
well known clear plastic material suitable for viewing therethrough. The front guard portion
22 includes a well known bridge portion 30 for supporting the front guard portion 22 on the
nose of a human being. The front guard portion 22 preferably includes an elongated front
member or browpiece 32. The front transparent panel 28 is disposed adjacent to the
elongated member 32 and is preferably attached thereto. The elongated member 32 is
preferably constructed in the shape of a curve and includes the well known bridge portion 30
depending therefrom. The bottom surface of the elongated member 32 has a first groove
(hidden) and the top surface of the bridge portion 30 has a second groove (hidden). The first
and second groomareforsewringthefront transparent panel 28 as is well known in the art.
The elongated member 32 preferably includes the left front guard portion end 24 and the right
front guard portion end 26. Further details concerning the construction and operation of the
elongated member 32 will be described hereinafter.

Referring to Figs. 1 and 6, the eyesight and hearing safety apparatus 20 is seen to
further comprise a first earpiece or earplug 38 and a second earpiece or earplug 40 for
supporting the front guard portion 22 from a respective auditory canal when the human being
is wearing the apparatus 20 to protect the eyesight and hearing of the buman being. The first
and second earplugs 38, 40 are preferably constructed to each have multiple curved elements
42 for snugly engaging the auditory canal. The diameter of each curved element 42 decreases
as the particular curved element 42 is located closer to the end which first engages the
auditory canal. Each earplug 38, 40 preferably further includes an attachment stem 43 for
attaching the earplugs 38, 40 to the eyesight and hearing safety apparatus 20. Each earplug
38, 40 is preferably constructed from a well known rubber material.

Referring to Fig. 1, the eyesight and hearing safety apparatus 20 is seen to further
compriseaﬁrsttemplthavingaﬁrstattachmentend46andaﬁrst support end 48. The
first attachment end 46 is attached to the left front guard portion end 24, preferably by well
known hinge means, such as first hinge 50. The first earplug 38 is attached to the first temple
44, preferably adjacent the first support end 48. The first temple 44 is constructed to have a
shapesothattheﬁrstwplugiis can be inserted into the left auditory canal of the human

-12-
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being and so that the first earplug 38 will suppc;it the front guard portion 22 when inserted
into the left auditory canal of the human being.

Referring to Fig. 1, the eyesight and hearing safety apparatus 20 is seen to further
comprise a second temple 52 having a second attachment end 54 and a second support end
56. The second attachment end 54 is attached to the right front guard portion end 26,
preferably by well known hinge means, such as second hit;ge §8. The second earplug 40 is
attached to the second temple S2, preferably adjacent the second support end 56. The second
temple 52 is constructed to have a shape so that the second earplug 40 can be inserted into the
right wditorycanalofthelmmanbeingandsothatthesecohd earplug 40 will support the
front guard portion 22 when inserted into the right auditory canal of the human being.

The first and second earplugs 38, 40 and the bridge portion 30 cooperate to support
the front guard portion 22 on the head of the human being. The bridge portion 30 supports
the front guard portion 22 on the nose of the human being. When inserted into the left
auditory canal, the first earplug 38 supports the first temple 44, preferably adjacent the first
support end 48. Theﬁrsttemple“isattachedtotheleﬁfrontguard portion end 24 so that
the first earplug 38 supports the left side of the front guard portion 22. Similarly, the second
earplug 40 supports the second temple 52, preferably adjacent the second support end S6.
ThesecondtempleSZisattachedtotherightﬁ'ontguardporlionendZG so that the second
earplug 40 supports the right side of the front guard portion 22.

Preferably, the first and second temples 44, 52 are formed so that the first and second
support ends 48, 56 are laterally displaced towards each other, 5o that the first and second
support ends 48, S6 are displaced lower than the respective first and second attachment ends
46, 54, and so that the first and second support ends 48, 56 are angled slightly upward to
facilitate in placing the first 38 and secondwearpmgsintothempecﬁvewdhorycaﬁalof
the human being.

Referring to Figs. 1 and 2, the elongated member 32 preferably is resilient so as to
allow the front guard portion 22 to flex slightly outward in response to an applied outward
pressure while the apparatus 20 is being placed on or removed from the head of the human
being. While on the head of the human being, the resilience of elongated member 32 creates
an inward pressure respectively at the left and right front guard portion ends 24, 26, and this
inward pressure is transmitted along the first and second temples 44, 52 to comfortably secure
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the first and second earplugs 38, 40 in the respective auditory canal. The elongated member
32 is preferably constructed from a well known resilient material such as, for example, plastic.

First and second temples 44, 52 are resilient, and transmit the inward pressure created
by the resilience of elongated member 32 to rear temple portions 88, 124 which, in turn, exert
an inwardly-directed force acting through earplugs 38, 40 (i.e., forcing the earplugs 38, 40
toward each other through the wearer’s head), with the inwardly-directed force through each
earplug being preferably at least about one Newton ('about 3.6 ounces Avoirdupois) and with
the inwardly-directed force through each earplug preferably being about 6 ounces Avoirdupois
(1.67 Newtons) so as to comfortably secure the eyewear onto the wearer’s head during
physical activity. If earpiece 38, 40 is an aural, semi-aural, or supra-aural earplug, then this
force also seals the earplug to the ear canal.

Preferably, the bridge portion 30, the first earplug 38, and the second earplug 40
provide the only means of supporting the front guard portion 22 when the human being is
wearing the apparatus 20 to protect the eyesight and hearing of the human being. The
eyesight and hearing safety apparatus 20 does not require the temples 44, 52 to include
portions to support the apparatus 20 on the top of the ears, nor does the apparatus 20 require
a strap to support the apparatus 20 around the back of the head of the human being. If the
first and second earplugs 38, 40 are removed and the apparatus 20 is worn by the human
being, the first and second support ends 48, 56 will apply an uncomfortable pressure against
the ears of the human being, thus, deterring wearing of the apparamsZOwithomtheﬁrst and
second earplugs 38, 40. Additionally, without the first and second earplugs 38, 40, the front
guard pdrtionzzﬁunotbeﬁrmlysewedinplaceaswmbethecasewhentheﬁrst and
second earplugs 38, 40 are inserted into the respective auditory canals of the human being.

Referring to Figs. 1, 5, and 6, the first temple 44 preferably includes a first means of
attaching the first earplug 38 to the first temple 44. The first means of attaching preferably
comprises a first aperture 60 extending through the first temple 44 adjacent the first support
end 48. The first aperture 60 preferably has a first slot 62 through which the attachment stem
43oftheﬁrstearplug%canbeforcedsothaiitissewredintheﬂrstapermrem. While
securedintheﬁrstaperturem,theﬁrstearplug& ispreferablyattachedtotheﬁrsttemple“
at a fixed first predetermined location of attachment along a length of the first temple 44. The
first earplug 38 is preferably attached to the first temple 44 to have a position which is
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substantiz;lly non-adjustable along the length of: the first tempiz 44 with respect to the first
predetermined location of attachment.

Once the first earplug 38 is secured in the first aperture 60 the first earplug 38 can be
removed by forcing the attachment stem 43 of the first earplug 38 through the first slot 62 in
the opposite direction. The removed first earplug 38 can then be cleaned or replaced as is
necessary. The first means of attaching could comprise other well known means for attaching
the first earplug 38 to the first temple 44 such as, for, example, a screw or an end plug
extending through the first aperture 60 and into the first earplug 38.

Referring to Figs. 1, 6, and 9, the second temple 52 preferably includes a second
means of attaching the second earplug 40 to the second temple 52. The second means of
attaching preferably comprises a second aperture 64 extending through the second temple 52
adjacent the second support end 56. The second aperture 64 preferably has a second slot 65
through which the attachment stem 43 of the second earplug 40 can be forced so that it is
secured in the second aperture 64. While secured in the second aperture 64, the second
earplug 40 is preferably attached to the second temple 52 at a fixed second predetermined
location of attachment along a length of the second temple 52. The second earplug 40 is
preferably attached to the second temple 52 to have a position which is substantially non-
adjustable along the length of the second temple 52 with respect to the second predetermined
location of attachment.

Once the second earplug 40 is secured in the second aperture 64, the second earplug
40 can be removed by forcing the attachment stem 43 of the second earplug 40 through the
second slot 65 in the opposite direction. The removed second earplug 40 can then be cleaned
or replaced as is necessary. The second means of attaching could comprise other well known
means for attaching the second earplug 40 to the second temple 52 such as, for, example, a
screw or an end plug extending through the second aperture 64 and into the second earplug
40.

Referring to Figs. 1, 3, and 4, the first temple 44 preferably includes first horizontal
adjustment means 66 for horizontally adjusting the first earplug 38 to a selected horizontal
position. First horizontal adjustment means 66 preferably includes a first front temple portion
68. The first front temple portion 68 has an end which serves as the first attachment end 46 of
the first temple 44. The first front temple portion 68 is preferably constructed in the shape of
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a sleeve having a rectangular cross section. The first front temple portion 68 has a first
receiving end 70 and a first channel 72 extending longitudinally from the first receiving end 70
and into the interior of the first front temple portion 68. Referring to Fig. 4, a first outward
side 74 of the first front temple portion 68 has a first hole 76 extending therethrough. First
horizontal adjustment means 66 preferably further includes a first resilient member 78 having a
first resilient member attachment end 80 and a first resilient member tab end 82. The first
resilient member attachment end 80 is attached to the first outward side 74 of the first front
temple portion 68, adjacent the first attachment end 46. Fig. 3 shows the first resilient
member 78 in its normal in-use position, while Fig. 4 shows the first resilient member 78 in a
lifted position. The first resilient member 78 includes a first pin 84 which removably extends
11  through the first hole 76. The first resilient member 78 includes a first tab 86 adjacent the first
12 resilient member tab end 82. Theﬁrstpin“canbereﬁactedﬁ‘omtheﬁrsthole76bylifﬁng
13 the first tab 86 away from the first outward side 74 of the first front temple portion 68 as

14 shown in Fig. 4. The first resilient member 78 is constructed from a well known resilient

15 material, such as a resilient plastic or metal.

16 Referring to Fig. 5, the first temple 44 preferably includes a first rear temple portion

17 88includingaﬁrstarm90havingaﬁrstarmend”beingcbnnectedtoaﬁrstdeformable

18 shaperetaixﬁngmember94attheﬁrstarmend92. The first deformable shape retaining

19 member 94 preferably includes the first support end 48 and is attached to the first earplug 38
20 (shownin Fig. 1). First horizontal adjustment means 66 preferably includes the first arm 90,
21  and the first arm 90 is sized for receipt into the first channel 72 (shown in Fig. 3). The first

22 arm 90 has a first plurality of apertures 96 for selectively receiving the first pin 84 (shown in
23 Fig. 4) to horizontally position the first carplug 38 (shown in Fig. 1). Referring to Figs. 1,3,
2 4 and 5, the horizontal position of the first earplug 38 can be changed by first lifting the first
25 tab86toretracttheﬁrstpin“ﬁomtheﬁrsthole%andoneoftheﬁrstpluralityofapertur&s
26  96. Next, the horizontal position of the first earplug 38 can be changed so that another one of
27  the first plurality of apertures 96 is aligned with the first hole 76. Finally, the first tab 86 is

28 released, the first pin 84 is forced into the selected one of the first plurality of apertures 96 by
29  the first resilient member 78, and the first earplug 38 is secured into the selected horizontal

O 00 N N Vv e W N
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30  position.
31 Referring to Figs. 1, 5, and 5A, the first temple 44 preferably includes first vertical
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adjustment means 98 for vertically adjusting the first earplug 38 to a selected vertical position.
First vertical adjustment means 98 preferably includes the first deformable shape retaining
member 94 which is selectively adjustable to vertically position the first earplug 38. The first
deformable shape retaining member 94 is preferably constructed by including a first wire 100
inside a flexible material, such as a suitable plastic or rubber material. The first deformable
shape retaining member 94 is attached to the first arm end 92. The first arm 90 and the first
deformable shape retaining member 94 form the first rear temple portion 88 which preferably
has a shape substantially in the form of an S or Z. Notably, the first deformable shape
retaining member 94 is preferably constructed laterally inwardly with respect to the first arm
90. The first deformable shape retaining member 94 can be can be vertically adjusted to
selectively vertically position the first earplug 38 by applying sufficient force to the first
deformable shape retaining member 94 in the desired vertical direction. The first deformable
shape retaining member 94 will remain in the vertically adjusted position until sufficient force
is applied to position the first deformable shape retaining member 94 to a different vertical
position. Figs. 5 and SA show the first deformable shape retaining member 94 adjusted to two
different vertical positions.

Referring to Figs. 1, 7, and 8, the second temple 52 preferably includes second
horizontal adjustment means 102 for horizontally adjusting the second earplug40toa selected
horizontal position. Second horizontal adjustment means 102 preferably includes a second
front temple portion 104. The second front temple portion 104 has an end which serves as the
second attachment end 54 of the second temple 52. The second front temple portion 104 is
preferably constructed in the shape of a sleeve having a rectangular cross section. The second
front temple portion 104 has a second receiving end 106 and a second channel 108 extending -
longitudinally from the second receiving end 106 and into the interior of the second front
temple portion 104. Referring to Fig. 8, a second outward side 110 of the second front
temple portion 104 has a second hole 112 extending therethrough. Second horizontal
adjustment means 102 preferably further includes a second resilient member 114 having a
second resilient member attachment end 116 and a second resilient member tab end 118. The
second resilient member attachment end 116 is attached to the second outward side 110 of the
second front temple portion 104, adjacent the second attachment end 54. Fig. 7 shows the
second resilient member 114 in its normal in-use position, while Fig. 8 shows the second

-17-

Apple Inc.  Exhibit 1015 Page 1369



O 0 N e W e

S - - = Y T o
O 00 N O W A W N~ O

resilient member 114 in a lifted position. The second resilient member 114 includes a second
pin 120 which removably extends through the second hole 112. The second resilient member
114 includes a second tab 122 adjacent the second resilient member tab end 118. The second
pin 120 can be retracted from the second hole 112 by lifting the second tab 122 away from the
second outward side 110 of the second front temple portion 104 as shown in Fig. 8. The
second resilient member 114 is constructed from a well known resilient material, such as a
resilient plastic or metal.

Referring to Fig. 9, the second temple 52 preferably includes a second rear temple
portion 124 including a second arm 126 having a second arm end 128 being connected to a
second deformable shape retaining member 130 at the second arm end 128. The second
deformable shape retaining member 130 preferably includes the second support end 56 and is
attached to the second earplug 40 (shown in Fig. 1). Second horizontal adjustment means
102 preferably includes the second arm 126, and the second arm 126 is sized for receipt into
the second channel 108 (shown in Fig. 7). The second arm 126 has a second plurality of
apertures 132 for selectively receiving the second pin 120 (shown in Fig. 8) to horizontally
position the second earplug 40 (shown in Fig 1). Referring to Figs. 1, 7, 8, and 9, the
horizontal position of the second earplug 40 can be changed by first lifting the second tab 122
to retract the second pin 120 from the second hole 112 and one of the second plurality of
apertures 132. Next, the horizontal position of the second earplug 40 can be changed so that
another one of the second plurality of apertures 132 is aligned with the second hole 112.
Finally, the second tab 122 is released, the second pin 120 is forced into the selected one of
the second plurality of apertures 132 by the second resilient member 114, and the second
earplug 40 is secured into the selected horizontal position. -

Referring to Figs. 1, 9, and 9A, the second temple 52 preferably includes second
vertical adjustment means 134 for vertically adjusting the second earplug 40 to a selected
vertical position. Second vertical adjustment means 134 preferably includes the second
deformable shape retaining member 130 which is selectively adjustable to vertically position
the second earplug 40. The second deformable shape retaining member 130 is preferably
constructed by including a second wire 136 inside a flexible material, such as a suitable plastic
or rubber material. The second deformable shape retaining member 130 is attached to the
second arm end 128. The second arm 126 and the second deformable shape retaining member
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130 form the second rear temple portion 124 which preferabiy has a shape substantially in the
form of an S or Z. Notably, the second deformable shape retaining member 130 is preferably
constructed laterally inwardly with respect to the second arm 126. The second deformable
shape retaining member 130 can be can be vertically adjusted to selectively position the
second earplug 40 by applying sufficient force to the second deformable shape retaining
member 130 in the desired vertical direction. The second deformable shape retaining member
130 will remain in the vertically adjusted position until sufficient force is applied to position
the second deformable shape retaining member 130 to a different vertical position. Figs. 9 and
9A show the second deformable shape retaining member 130 adjusted to two different vertical
positions.

The first and second temples 44, 52 can be adjusted by using the respective horizontal
adjustment means 66, 102 and the respective vertical adjustment means 98, 134. In this
manner, the first and second earplugs 38, 40 can be positioned to be secured in the auditory
canals of human beings with different sized and shaped heads. The eyesight and hearing safety
apparanis20willbesecurelyheldinplaceandthehumanbeingmbeveryphysiwﬂyacﬁve.

Referring to Figs. 1 and 3, the eyesight and hearing safety apparatus 20 preferably
includes a first side transparent panel 138beingdisposedadjacenttheﬁrstmme44and
preferably being attached to the first front temple portion 68 by means well known in the art.
Referring to Figs. 1 and 7, the eyesight and hearing safety apparatus 20 preferably includes a
second side transparent panel 140 being disposed adjacent the second temple 52 and
preferably being attached to the second front temple portion 104 by means well known in the
art. The first and second side transparent panels 138, 140 are preferably constructed from a
well known clear plastic material suitable for viewing therethrough.

Referring to Fig. 6, each earplug 38, 40 preferably includes a ball 142 being attached
at one end to the attachment stem 43 and having an earplug aperture 144 at the other end.
The earplug aperture 144 leads to a reception cavity (hidden) constructed inside the ball 142.

Referring to Figs. 1 and 6, the eyesight and hearing safety apparatus 20 preferably
includes suspending means 148 for suspending the apparatus 20 from the neck of a human
being. Suspending means 148 preferably comprises an elongated securing tiepiece 150. The
elongated securing tiepiece 150 is preferably constructed from rubber, but, may be
constructed from woven fibers, leather, plastic, or any other well known suitable material.
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Suspending means 148 includes detaching means 152 for detaching suspending means 148
from the apparatus 20 in response 10 an applied force. Detaching means 152 preferably
comprises a first retaining element 154 attached to one end of the elongated securing tiepiece
150 and a second retaining element 156 attached to the other end of the elongated securing
tiepiece 150. The first and second retaining elements 154, 156 are constructed to be
removably received into the earplug aperture 144 and reception cavity of each respective
earplug 38, 40. When the first and second retaining elements 154, 156 are received in the
respective reception cavities, the eyesight and hearing safety apparatus 20 can be removed
from the head of the human being, and the human being can suspend the apparatus 20 from his
or her neck. If the apparatus 20 should accidentally become caught in a piece of machinery,
one or both of the retaining elemeats 154, 156 will be removed from the respective reception
cavity due to the force of the machinery pulling on the apparatus 20. In this manner, injury
that could be caused by the machinery is prevented. The first and second retaining elements
154, 156 can be constructed from well known materials such as rubber or plastic.

Now that the first embodiment of the invention has been explained, the improvements
of the second, third, and fourth embodiments can be described.

A second preferred embodiment of the present invention is shown in Figs. 10 and 12-
21A, with identifying reference designators marked similarly to the first embodiment, except
with the prefix “2.”. Likewise, 2 third preferred embodiment is shown in Fig. 11, with
identifying reference designators marked similarly to the first and second embodiments, except
with the prefix “3.”. It shall be understood that many aspects of the first, second, and third
embodiments are substantially the same, and only the differences will be treated in detail.

Now referring to Figs. 10-21A, the second and third embodiments 2.20 and 3.20 are
seen to have a front portion 2.22 or 3.22, respectively, each including a front transpaf
panel 2.28 or 3.28, respectively, for protecting the human being’s eyesight. As shown in Fig.
10, the front transparent panel 2.28 of the second embodiment may be well-known protective
glass or plastic similar to that in well-known “safety glasses”, and as described hereinbefore
for the first embodiment 20, and this protective panel 2.28 may also be tinted or polarized, in
a2 manner well-known to those skilled in the art, for protection of the wearer’s eyes from some
undesired portions of the spectrum. It shall be understood that the second embodiment may
also, if desired, include the left and right side guard transparent panels of the first embodiment,
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but not shown in Fig. 10. As shown in Fig. 11, the front transparent panel 3.28 of the third
embodiment 3.20 may instead be well-known corrective lenses that also may be tinted or
polarized to protect the wearer’s eyes while also correctiné tﬁe wearer’s vision.

The front transparent panels 2.28, 3.28 of the second and third embodiments include
left front portion ends 2.24, 3.24, respectively, and right front portion ends 2.26, 3.26,
respectively, with a left temple, 2.44 or 3.44, respectively, being attached to the respective left
front portion end 2.24 or 3.24. It shall be understood that the second and third embodiments
each also include a right temple, 2.52 or 3.52, respectively, and, because of similarities
between the left and right temples of each embodiment, a description of the left temple alone
will suffice for both, it being understood that similar features on the right temple will simply be
a mirror image of those same features on the left temple. However, it shall be understood that
the optional and retractable microphone boom, hereinafter described, need be included on only
one of the temples.

Temples 2.44 and 3.44 include a substantially fixed-length left shape-retaining member
2.94 or 3.94, respectively, and, because of the substantial similarity between the shape-
retaining members 2.94 and 3.94, a description of one, hereinafter given, will suffice for both.

Second and third embodiments 2.20 and 3.20 each also include left earpieces 2.38 or
3.38, respectively, and right earpieces 2.40 or 3.40, respectively. It shall be understood that
these earpieces can be “mixed and matched” to suit the particular needs of the wearer. A
common feature of the improvement of the second and third embodiments of the preseat
invention is that at least one of the left and right earpieces of those embodiments includes
earphone means, such as well-known earphone means 2.204, for converting an electrical
signal into audible sound. The left and right earpieces are adapted for supporting the front
portion of the apparatus from the human being’s respective left and right auditory canals when
the human being is wearing said apparatus, in a manner hereinafter described, with the second
and third embodiments having no means for supporting the apparatus from the human being’s
ears other than said left and right earpieces. In other words, contrary to known prior art
devices, there is no support portion of the respective teniples that passes over the wearer’s ear
to support the apparatus.

As shown in Figs. 10, 11, and 11A, earpieces 2.38, 2.40, 3.38, 3.40, and 3.40" have
many similar features, and the appropriate choice of earpiece may be made by the wearer.
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Although the earpieces shown in Figs. 10 and 11 all include earphone means for converting an
electrical signal into sound, with the earphone means being in communication through a
longitudinal bore (e.g., bore 2.203 or 3.203, respectively) therethrough to the respective left
or right auditory canal of the wearer, there are variations in the earpieces. For example, the
earpiece 3.40 is similar to the earplug 40 of the first embodiment in that it is pluggingly
received into the anditory canal of the wearer for substantially blocking outside noises from
transmission into the wearer’s ear, thereby protecting the wearer’s hearing. However, unlike
the earplug 40 of the first embodiment, the earpiece 3.40 includes earphone means within its
retaining element 3.156 that is removably received into the earpiece 3.40 in a manner similar
to the removable receipt of retaining element 156 into earplug 40. Thus, earpiece 3.40 acts
not only as a protective earplug, blocking outside noises from the wearer’s ear, but also acts
as an earphone, while still allowing the securing tiepiece 3.150 to become detached for safety
from the earpiece 3.40 in a manner hereinbefore described. As in the first embodiment,
carpiece 3.40 is preferably made of soft, fiexible rubber or high-density foam so as to sealingly -
plug the wearer’s auditory canal from outside noises.

Earpieces 2.38, 2.40, and 3.38 are substantially the same, and a description of earpiece
2.38 will suffice for all of them. The common feature of earpieces 2.38, 2.40, and 3.38 is that
they do not plug the wearer’s ear from outside sounds, but instead allow those sounds to pass
by not being sealingly and pluggingly received into the wearer’s auditory canal, instead being
retained in the wearer’s outer ear at the mouth of the auditory canal.

The retention of the earpiece 2.38 within the wearer’s ear can be explained by
reference to Figs. 12 and 13. As is well-known in human anatomy, in front of the bowl or
concha 2.207 of the ear E and projecting backward over the meatus is a small pointed
eminence, the tragus 2.208. Opposite the tragus 2.208, and separated from it by a deep notch,
is a small tubercle called the antitragus 2.209. As shown in Figs. 12 and 13, earpiece 2.38
rests in the bowl or concha 2.207 at the mouth of the auditory canal C of the wearer, and is
held in place by opposing cartilage flap protrusions of the tragus 2.208 and anti-tragus 2.209
of the wearer’s ear E. The covering of earpiece 2.38 is preferably made of soft, flexible
rubber or low-density foam so as to provide extended-wear comfort for the wearer while also
allowing outside sounds and noises to be heard.

Referring again to Figs. 10-11 and Figs. 14-21A, further details of the improvements
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of the second and third embodiments can now be described.

Earpiece 2.38 includes an attachment stem 2.43 for attaching earpiece 2.38 to its
respective shape-retaining member in fixed relation thereto. Attachment stem 2.43 has a
plurality of longitudinally-spaced grip portions, e.g., grip portions 2.210 and 2.212 for
longitudinally adjusting the inward to outward position of the earpiece 2.38. Substantially
fixed-length deformable shape retaining member 2.94 includes grip means 2.214, similar to the
C-shaped grip at support end 48 of the first embodiment, for selectively engaging one of the
grip portions 2.210, 2.212, etc., of attachment stem 2.43 as especially shown in Fig. 14.

Grip means 2.214 includes first and second opposed fingers 2.215 and 2.216 that form
a transverse aperture 2.60 extending through first temple 2.44 adjacent first support end 2.48
with a first slot 2.62 between opposed fingers 2.215 and 2.216 through which the selected
grip portion 2.210, 2.212, etc., of attachment stem 2.43 of earpiece 2.38 can be forced so that
it is secured in the first aperture 2.60 at the chosen position. While secured in the aperture
2.60, earpiece 2.38 is thus preferably attached to deformable shape-retaining member 2.94 of
first temple 2.44 at a fixed first predetermined location of attachment along a length of the
first temple 2.44. )

The inward and outward transverse position of earpiece 2.38, however, may be
adjusted by moving grip means 2.214 from one grip portion 2.210 to another grip portion
2.212 as shown in Fig. 14. Choosing a different grip portion causes earpiece 2.38 to be
moved inwardly and outwardly, as desired, for holding the apparatus in place and for being
comfortably received into the ear of the user. When thé first earpiece 2.38 is secured within
aperture 2.60, earpiece 2.38 can be removed by forcing the attachment stem 2.43 of the first
earpiece 2.38 outwardly through the first slot 2.62. The removed earpiece 2.38 can then be
engaged by a different grip portion 2.210, 2.212, etc., as is necessary.

It should be further understood that one of the earpieces of the second or third
embodiments could lack earphone means, if desired, and simply plug the wearer’s ear similar
to the earplug function provided by earplugs 38 or 40 of the first embodiment, although such
earplugs preferably would still have the longitudinally-spaced grip portions hereinbefore
described. See, for example, earplug 3.40' of so-modified third embodiment 3.20' as shown in
Fig. 11A as compared with Fig. 11. Likewise, the earplug/earphone 3.40 of Fig. 11 has
similar longitudinally-spaced grip portions to those hereinbefore described for earpiece 2.38,
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so as to allow similar inward and outward adjustment of the position of the earpiece 3.40.

At least one of the temples may include microphone boom means 2.218 for placing a
well-known microphone 2.220 in proximity to the human being’s mouth while the human
being is wearing the apparatus 2.20. Preferably, microphone boom means 2.218 is
reciprocatingly received within temple 2.44 as by preferably being received into rear temple
portion 2.88 of deformable shape-retaining member 2.94. Microphone boom means 2.218 has
a proximal end 2.226 and a curved distal end 2.228, with the remote tip 2.230 of distal end
2.228 including a well-known microphone 2.220 for receiving a person’s voice and
transforming it into an electrical signal.

The electrical signal from microphone 2.220 travels along microphone wire 2.232 to a
junction connector 2.234. Likewise, the electrical signal to earphones 2.38 and 2.40 also
travel along earphone wires 2.238 and 2.239 to junction box 2.234. A well-known multiple-
contact male electrical plug 2.236 is received into a mating electrical jack 2.237 in junction
connector 2.234, and provides electrical connection, through multi-conductor wires 2.235 and
second multiple-contact male electrical plug 2.241 to well-known electronic audio means
2.240 (such as, for example, a well-known cellular telephone, radio receiver, tape cassette,
compact disc player, or two-way radio, etc.).

Microphone boom means 2.218 is preferably reciprocatingly received within rear
portion 2.88 of temple 2.44, and substantially straight proximal end 2.226 slides within a
longitudinal bore or cavity 2.246 formed within rear portion 2.88 as shown especially in Figs.
17-21A. When in the fully retracted position shown in Fig. 18, curved distal end 2.228 is
closely received into a recess 2.248 within the knee 2.222 of rear portion 2.83 and held
slightly therewithin by a pair of opposing nibs 2.249 that extend from either side of recess
2.248. The proximal end 2.226 of microphone boom means 2.218 is retained within a lower
portion of longitudinal bore or cavity 2.246 by a pair of opposing ribs 2.250 that extend from
either inner side of bore 2.246, with a gap between ribs 2.250 for allowing wire 2.232 to pass
therethrough so that wire 2.232 is allowed to track the reciprocation of microphone boom
means 2.218.

When in an extended position as shown in Fig. 10, for example, microphone boom
2.218 is then rotated (compare Figs. 20 and 21 with the rotated position shown in Figs. 20A
and 21A) so as to place microphone 2.220 in a region proximate the wearer’s mouth. As
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microphone boom 2.218 rotates, a radially-extending cam 2.242 on proximal end 2.226 of
boom 2.218 contacts with a sidewall of longitudinal bore 2.246 (see Fig. 21A) so as to retain
boom 2.218 locked in the rotated and extended position To retract the microphone boom, it
is first rotated in the opposite direction and then recxprocaungly slid into the temple portion
2.88 as shown in Fig. 18.

Each of temples 2.94 and 2.52 include horizontal adjustment means, 2.66 and 2.102,
respectively, that are variants of the first and second horizontal adjustment means 66 and 102,
respectively, of the first embodiment. Horizontal adjustment means 2.66 and 2.102 are
substantially the same, being mirror images of each other, and a description of adjustment
means 2.66 will suffice for both.

Referring especially to Figs. 10, 16, and 19, horizontal adjustment means 2.66
comprises a front temple portion 2.68 and a rear temple portion 2.88. Front temple portion
2.68 is preferably constructed in the shape of a sleeve having a substantially rectangular cross
section into which rear temple portion 2.88 is slidably received, and further comprises a first
attachment end 2.46, a first receiving end 2.70, and a first channel 2.72 extending
longitudinally from the first receiving end 2.70 into the interior of the first front temple portion
2.68. First rear temple portion 2.88 includes first deformable shape retaining member 2.94
having a first arm 2.90 slidably received into the first channel 2.72. In contrast to the first
embodiment which showed a plurality of holes on the first arm 90 with a pin removably
extending therethrough, the first arm 2.90 of the second embodiment has a plurality of
concave dimples 2.254 along one side thereof for receiving the convex protrusion 2.258
located on the interior surface of channel 2.72. When the arm 2.90 is slidingly inserted into
the receiving end 2.70 of the front temple portion 2.68, the arm 2.90 extends into the first
channel 2.72 and one of the concave dimples 2.254 is then snugly engaged by the convex
protrusion 2.258, thereby causing the rear temple portion 2.88 to be held into the selected and
desired horizontal position. The horizontal length of the first temple 2.44 and the horizontal
position of the first earpiece 2.38 can be changed as desired by pulling or pushing on the first
arm 2.90, thereby forcing the convex protrusion 2.258 to deform the wall of temple portion
2.68 and then engage another concave dimple 2.256 at a different selected horizontal position.
To provide additional stiffness to arm 2.90 as it slidingly reciprocates within channel 2.72
during adjustment, the internal stiffening wire 2.100 of shape retaining member 2.94 may
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extend into arm 2.90 as shown in Fig. 19.

A fourth embodiment 4.20 of the improvements of the present invention is shown in
Fig. 22, with identifying reference designators marked similarly to the first, second, and third
embodiments, except with the prefix “4.”. It shall be understood that many aspects of the
first, second, third, and fourth embodiments are substantially the same, and only the
differences will be treated in detail.

Fourth embodiment 4.20 includes a front transparent panel 4.28 similar to either of
front transparent panels 2.28 or 3.28, heretofore described in detail, it being understood that
panels 2.28 or 3.28 could interchangeably be used with the fourth embodiment. Fourth
embodiment 4.20 includes a first temple, here shown as right temple 4.52, with right temple
4.52 having a well-known earloop means 4.270 for hooking or looping attachment over a first
ear (here, the right ear) of the wearer, and right temple 4.52 preferably includes horizontal
adjustment means 4.102, substantially similar to horizontal adjustment means 2.102 and 2.66,
hereinbefore described, for slidable horizontal adjustment of the temple 4.52. Fourth
embodiment 4.20 includes second temple, here shown as left temple 4.44, that is substantially
the same as temple 2.44 of the second embodiment and including an earpiece 4.38 with
included earphone means. It shall be understood that the earpiece 4.38 may either be similar
to earphone earpiece 2.38, hereinbefore described, or to earplug-type earphone earpiece 3.40,
hereinbefore described, with similar attachment to temple 4.44. It will be noted that, while
temple 4.52 is supported from the wearer’s first ear by earloop 4,270, the other temple 4.44
has no means for supporting the fourth embodiment 4.20 from the wearer’s second ear other
than by earpiece 4.38.

A fifth preferred embodiment 5.20 is shown in Figs. 23-63 and 67, with identifying
reference designators marked similarly to the prior embodiments, except with the prefix “5.”
It shall be understood that many aspects of all embodiments are substantially the same, and
only the differences will be treated in detail. Figs. 23-32 show the common features of all
variations of the fifth embodiment. Figs. 33-41 show variations of the rear end of the temples
of the fifth embodiment. Figs. 42-55 show variations of earpieces / earplugs and earpiece
mounting and adjustment variations, while Figs. 56-58 show a variation of the fifth
embodiment in which audio earpieces and an ear microphone may be used with the fifth
embodiment.
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The eyewear 5.20 of the fifth embodiment comprises a front guard portion 5.22
including a resilient elongated member or front frame browpiece portion 5.32 and first and
second temples 5.44, 5.52 slidably attached to the browpiece portion 5.32. The front end
S.46, 5.54 of the temples 5.44, 5.52 are slidably received onto browpiece portion 5.32 of the
frame by first and second temple spread-and-length adjustment means 5.158, 5.160 for
adjusting the spread and length of the temples so as to accommodate the differing physical
features of different wearers and to provide wearing comfort for the wearers. Temple spread-
and-length adjustment means 5.158, 5.160 are for selectively adjusting a spread distance 5.196
between temples 5.44, 5.52 and are for selectively adjusting a length distance 5.198, 5.199
between front transparent panel 5.28 and rear ends 5.48, 5.56 of first and second temples
5.44, 5.52 as the temples are slidably received for selective adjustment onto browpiece 5.32.
The rear ends 5.48, 5.56 of the rear temple portions 5.88, 5.124 of the temples 5.44, 5.52
have an wpiece or earplug 5.38, 5.40 attached thereto remote from front guard portion 5.22,
in a manner hereinafter described, and the earpiece or earplug 5.38, 5.40 is insertingly
received into the ear E of a wearer, as shown, for example in Fig. 67, preferably into the ear
canal C or concha 207 of the wearer’s ear, thereby supporting the eyewear 5.20 on the
wearer’s head without having over-the-ear rear portions of the temple, as shown best in Fig.
67. Single or dual lenses (clear or tinted) of front transparent panel 5.28 are mounted to the
browpiece portion 5.32 as by preferably being i'eceived into a groove or slot 5.260 in the
browpiece portion 5.32 as shown especially in Fig. 32.

The lenses of front transparent panel 5.28 and eyewear 5.20 are supported on the
wearer’s nose by a nosepiece or bridge portion 5.30 attached to the lenses of front transparent
Panel 5.28. The earpiece or earplug 5.38, 5.40, by its receipt into the wearer’s ear, thus
supports its temple 5.44, 5.52 upon the wearer’s head without having any corresponding
temple portion extending over the wearer’s ear.

The two temples 5.44, 5.52 are substantially mirror images of each other, and a
description of one and its interconnection with browpiece portion 5.32 will suffice for both.
Likewise, the structures of the first and second temple spread-and-length adjustment means
S.158, 5.160 are substantially mirror images of each other, and a description of one will
suffice for both.

Referring to Figs. 30-32, first temple spread-and-length adjustment means can now be
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descﬁ}.;ed. The front end 5.46 of temple 5.44 is constructed as a curled sleeve having a
downwardly-opening slot 5.182 for allowing the front transparent panel or lens 5.28 to
longitudinally slidingly pass therethrough. A substantially similar slot 7.182 can be seen in
Fig. 85, which shows a bottom view of a temple of the seventh embodiment, hereinafter
described. The front end 5.46 of temple 5.44 is slidingly received onto browpiece portion
5.32. To minimize torquing or twisting of the temple 5.44, the inside of the front end of
temple 5.44 has a pair of ribs 5.262, 5.264 that run longitudinally inside temple 5.44 and
extend radially inwardly so as to engage and be closely received into mating longitudinal slots
5.280, 5.282 within browpiece 5.32 as temple 5.44 is slidingly received onto browpiece 5.32.

Browpiece portion 5.32 has dimples 5.170 on its rearward side that selectively engage
and extend into the respective forward adjustment apertures 5.166, 5.168 of temples 5.44,
5.52. By longitudinally sliding temples 5.44, 5.52 with respect to browpiece portion 5.32, the
dimples 5.170 will selectively engage their respective adjustment apertures, thereby providing
selected positions of adjustment.

Adjustment means 5.158, 5.160 for temples 5.44, 5.52 allow adjustment of the spread
and horizontal length of the temples 5.44, 5.52 to accommodate the various physical features
of the head of the wearer. It shall be understood that the forward ends 5.46, 5.54 of temples
5.44, 5.52 are similarly curved to match with and be slidably received upon browpiece portion
5.32.

Temples 5.44, 5.52 are preferably formed so that the rearward ends 5.46, 5.48 are
inwardly displaced towards each other and lower than the browpiece portion 5.32, and are
further angled slightly upward to facilitate placement of earpieces 5.38, 5.40 into the wearer’s
ears. This structural alignment and forming of the concha-supported temples is common to all
embodiments of the present invention.

Earplug or earpiece 5.38, 5.40 is received onto a barb 5.184, 5.186 on respective
rearward portions 5.88, 5.124 of temples 5.44, 5.52, with barbs 5.184, 5.186 preferably
having enlarged tips 5.188, 5.190 for retaining the respective earplugs or earpieces thereon. It
shall also be understood that the earpieces/earplugs 5.38 and 5.40 shown in Fig. 24 are shown
in dotted outline so as to reveal the hidden structure of the barb on which the earpieces are
received. It shall be further understood that earpieces/earplugs 5.38 and 5.40, as well as barbs
5.184 and 5.186, are but one variant of the barbs and earpieces that may be used with the fifth
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embodiment, and other variations are described later.
Figs. 33-41 show variations of the rear end of the temples of the fifth embodiment. It

shall be understood that all of these variations are equally applicable to both the left and right
temples, with the form of the variation for the right temples being a mirror image of the left
temples shown in Figs. 33-41, and, for this reason, a description of the left temple forms of
variations will suffice for the right temple forms of the temple variations. It should be further
understood that the front temple ends of all of these variations are identical for mating with
browpiece portion 5.32 as heretofore described for temple 5.44.

A first temple variation 5.44A is shown in Figs. 33-37. The rearward portion 5.88A
of temple 5.44A has a fixed, non-adjustable spherical tip 5.188A on barb 5.184A onto which
an earpiece 5.38A having a spherical cavity 5.266A is received through a rearward-opening
bore 5.268A, thereby allowing earpiece 5.38A to slightly and adjustably “rock” into proper
comfort alignment as the eyewear is placed on a wearer’s head with the earpiece 5.38A
resting in the concha of the wearer’s ear. :

Figs. 38-41 show three alternative temples 5.44B, 5.44C, and 5.44D that allow the
temple to be supported over the ear in the conventional manner. Such alternative temples may
be provided when, for some reason such as to allow use of a telephone concurrent with the
present invention, only one temple is desired to rest in, not over, the ear, with the other temple
being supported over the top of the ear. Fig. 38 shows a side view and Fig. 39 shows a top
view of an alternative temple 5.44B. The rear portion 5.88B of temple 5.44B loops over and
downward behind the ear. Fig. 40 shows a side view of an alternative temple 5.44C. The rear
portion 5.88C of temple 5.44C rests atop the ear adjacent the scalp. Fig. 40 shows a side
view of an alternative temple 5.44D. The rear portion 5.88D of temple 5.44D hooks over and
downward behind the ear. The present inveation requires that at least one of the temples is
not supported over the ear and is instead received into the concha of the respective ear and,
with some variations of earplugs or earpieces, into the ear canal.

Figs. 42-55 show variations of earpieces / earplugs and earpiece mounting and
adjustment variations. It shall be understood that all of these variations are equally applicable
to both the left and right temples, with the form of the variation for the right temples being a
mirror image of the left temple forms shown in Figs. 42-55, and, for this reason, a description
of the left temple forms of variations will suffice for the right temple forms of the variations.
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~ The first preferred earpiece mounting means 5.252 is that shown in Figs. 23-29, 42-44,

46, and 53. In this first preferred variation, the rear end 5.48 of temple 5.44 has an enlarged
bore 5.60 therethrough i into which a cylindrical post 5.43 is received, with cylindrical post
S.43 having a circumferential ridge 5.272 therearound that engages an inner circumferential
groove 5.274 within bore 5.60. An angled barb 5.184 having a pointed tip 5.188 sits atopa
frusto-conical base 5.276, with frusto-conical base 5.276 having a top plane 5.278 that is
perpendicular to the axis of barb 5.184 and preferably angled at a non-zero planar angle so
that barb 5.184 is not perpendicular to the axis of post 5.43. An earplug or earpiece 5.38 can
be received onto barb 5.184 as shown in Fig. 53. It shaﬂbeunderstoodtbatbyrotanngpost

5.43 within bore 5.60 (compare Fig. 42 with Fig. 43), the angle of barb 5.184 can be adjusted
for comfort within the wearer’s ear.

Fig. 45 shows a variation of the earpiece mountmg means in which barb 5.184A has a
spherical tip 5.188A for receiving earplugs and earpieces of the type shown in Figs. 54 and 55.
Otherwise, the variation is as shown in Figs. 42-44.

Figs. 47 and 48 show a variation of the earpiece mounting means in which no plugging
or blocking of the ear canal is desired, and a “support-only” comfort pad or disk earpiece
5.43B having onlyac:rmmfereuﬂnlndges.anandnoﬁusto—comcalbaseandnobarbls
received into bore 5.60 so as to allow the eyewéarto be comfortably wom on the head and
for the temple to terminate in the concha of the ear without plugging the ear canal.

All of the variations of the earpiece mountings shown in Figs. 42-48 are preferably
constructed of resilient plasuc

Figs. 49-55 show vananons of earpieces and earplugs. It shall be understood that all
of these variations are equally applicable for use with both the left and right temples, with the
form of the variation for the right temples being a mirror image of the left temple forms shown
in Figs. 49-55, and, for this reason, a description of the left temple forms of variations will
suffice for the right temple forms of the variations.

Figs. 49-51 show a first version of an aural earplug 5.38 that would be used to enter
and sealingly block the ear canal of the wearer. Earplug 5.38 is generally conical and is
cylindrically-symmetrical, having a blunt nose 5.269 and a slight cavity 5.266 for mating
receipt with tip 5.188 of barb 5.184 as shown in Fig. 53. It shall be understood that, as
earplug 5.38 is forcibly urged onto barb 5.184, tip 5.188 displacingly pierces earplug 5.38
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until earplug 5.38 is fully received onto barb 5.184 as shown in Fig. 53.

Fig. 52 is a cross section of a variant 5.38B of aural ;a;plug 5.38. The only difference
between earplug 5.38B and earplug 5.38 is that the cavity 5.266B within earplug 5.38B
extends further into the body of earplug 5.38B than does the cavity 5.266 of eafplug 5.38.
After placement onto barb 5.184, earplug 5.38B has substantially similar structure as shown in
Fig. 53 for earplug 5.38, although earplug 5.38B would typically be used on a longer length
barb than would earplug 5.38.

Figs. 54 and 55 show a cylindrically-symmetrical semi-aural earplug 5.38C' as would
be used to only partially enter the outer ear canal and would sealingly block the entrance to
the ear canal at the concha. Earplug 5.38C is seen to have a relatively shallow cavity 5.266C,
and thus would be suitable for use with a relatively shorter length barb than would earplug
538B. 7

For all of the earpieces and earplugs shown in Figs. 34-36 and 49-55, the earplugs /
earpieces are readily disposed for sanitary reasons or to allow sharing of eyewear 5.20 among
different persons, and only the earplug / earpiece material is discarded.

'Figs. 59-63 show _variptions of earpieces and earplugs in which the earpiece or earplug
is integral with the cylindrical post with clrcumferentlal ridge. In all of the variations shown in
Figs. 59-63 it should be noted that the cylindrical post is positionéd off-axis of the earpiece /
earplug so that rotation of the cylindrical post allows fine adjustment bf the positioning of the
earpiece/earplug within the wearer’s ear because of the orbital movement of the earpiece /
earplug about the axis of the cylindrical post as the cylindrical post is axially rotated within
bore 5.60. It shall be understood that all of these variations are equally applicable for use with
both the left and right temples, with the form of the variation for the right temples being a
mirror image of the left temple forms shown in Figs. 59-63, and, for this reason, a description
of the left temple forms of variations will suffice for the right temple forms of the variations.

Figs. 59 and 60 show a variation of the earpiece mounting means in which no plugging
or blocking of the ear canal is desired, and an enlarged “support-only” comfort pad or disk
earpiece 5.38D having a cylindrical post 5.43D with only a circumferential ridge 5.272D and
no frusto-conical base and no barb is received into bore 5.60 so as to allow the eyewear to be
comfortably worn on the head and for the temple to terminate in the concha of the ear without
plugging the ear canal. Because the disk is off-axis of the post 5.43D, rotation of post 5.43D
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within bore 5.60 allows the disk to be adjusted for comfort.

Fig. 61 shows a cylindrically-symmetric semi-aural earplug 5.38E that is molded
around cylindrical post 5.43E with a circumferential ridge 5.272E. Because the earplug
5.38E is off-axis of the post 5.43E, rotation of post 5.43E within bore 5.60 allows the earplug
to be adjusted for comfort.

Figs. 62 and 63 show two similar cylindrically-symmetric aural earplugs 5.38F and
5.38G that differ only in the taper and thickness. Because the earplugs 5.38F, 5.38G are off-
axis of their respective posts 5.43F, 5.43G, rotation of posts 5.43F, 5.43G within bore 5.60
allows the earplugs to be adjusted for comfort. ' _

Figs. 56-58 show a variation of the fifth embodiment in which audio earphone
earpieces and an ear microphone maybeusedwiththeﬁﬁhembodiment. As with the second,
third, and fourth embodiments, it shall be understood that the audio earphone earpieces can be
mixed and matched with the other variants of earpieces so that none, one or both of the
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earpieces could have audio earphone earpieces. Likewise, none, one or both of the earpieces
could have an ear microphone as hereinafter described, although Figs. 56-58 show the
example situation where both earpieces are audio earphone earpieces and only one of the

-
U -

earpieces has an ear microphone.

Figs. 56 and 58 show well-known first earphone means 5.204 for converting a first
electrical signal from well-known audio source 5.211 to sound within first earpiece 5.38H and
also show well-known second earphone means §.206 for converting a second electrical signal
from well-known audio source 5.211 to sound within second earpiece 5.38J. Likewise, first
earphone earpiece 5.38K of Fig. 57 has similar well-known first earphone means therewithin
for converting a first electrical signal from well-known audio source 5.211 to sound within
24 first earphone earpiece 5.38K and also has a second earphone earpiece 5.38L with similar
25  well-known second earphone means therewithin for converting a second electrical signal from
26 well-known aundio source 5.211 to sound within second earphone earpiece S.38L. It shall be
27  understood that the well-known schematic diagram of Fig. 58 suffices for an understanding of
28  both Figs. 56 and 58. .

29 All of the earphone earpieces of Figs. 58 and 58 have similar mounting posts for
30 receipt into, e.g., bore 5.60 as heretofore explained in detail, it being understood as
31  hereinbefore explained that a description of the earpiece mounting for one temple suffices for

B 8RBT =
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both. As with the earpieces of Figs. 59-63, the mounting posts are preferably off-axis of the
earphone earpieces 5.38H, 5.38J, 5.38K, and 5.38L so as to allow for comfort adjustment in
a manner heretofore described.

One or both of the earphone earpieces may preferably include a well-known ear
microphone 5.220 of the type disclosed in Mauney ef al., U.S. Patent No. 5,812,659 (issued
September 22, 1998), now fully incorporated herein by reference; Konomi, U.S. Patent No.
4,588 867 (issued May 13, 1986), now fully incorporated herein by reference; and others.
Such a well-known ear microphone is combined with the earphone to form a single unit
without requiring a separate boom-mounted microphone.

Such a well-known ear microphone 5.220 also provides an added safety factor over a
boom-style microphone. Certain work and recreational environments require communications
via telephone, cellular telephone, two-way radio, intercom, or a public address system. Use of
an ear microphone in such situations permits hands-free two-way communications while
wearing the present invention.

Preferably, ear microphone 5.220 is mounted within a tapered housing as shown
outboard of the earphone and on the moummg post of the earpiece as shown 0 as to pass
through bore 5.60 during attachment of the earpiece mounting means therewithin, and the
signal from ear microphone 5.220 passes over wires to well-known amplifier 5.213 for
amplification thereby in a manner well-known to those skilled in the art. Ear microphone
5.220 acoustically isolates the earphone of the earpiece from the microphone, in a manner
well-known to those skilled in the art, so as to avoid feedback.

Earphone earpiece 5.38H is substantially identical to earphone earpiece 5.38J, except
that earphone earpiece 5.38J does not have an ear microphone 5.220. Likewise, earphone
earpiece 5.38K is substantially identical to earphone earpiece 5.38L, except that earpﬁone
carpiece 5.38L does not have an ear microphone 5.220. Earphone earpieces 5.38H and 5.38J
can either be of the well-known supra-aural shape that fit into the concha without entering the
ear canal or can be of the well-known shape and construction that combine the noise
attenuation benefits of an earplug with the introduction of audio into the ear canal of the
wearer. ' "

Earphone earpieces 5.38K and 5.38L are similar to earphone earpieces 5.38H and
5.38J except that earphone earpieces 5.38K and 5.38L are full ear speakers that fit over the
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full ear and have a retainer extension portion 5.290 that is sized for and fits within the
wearer’s concha. The larger surface area of earphone e@ieces 538K and 5.38L as
compared to 5.38H and 5.38J provides additional comfort for the wearer and permits a larger
diaphragm for the ear speaker, thereby producing better audio reproduction quality.

All of the variants of earplugs or earpieces 5.38, 5.40, with the exception of “support-
only” comfort pad or disk earpiece 5.43B, are preferably constructed of unfoamed poly-vinyl
chloride (“PVC”) plastisol, although other materials may be used as well.

As shown in Figs. 27 and 53, the fifth embodiment is preferably constructed so that,
for sanitary reasons, if the fifth embodiment is removed from the wearer's head and placed
upside down on a table or plane P, or upright on a table or plane P*, the upward angie of the
earplug or earpiece 5.38 is such that the earpiece 5.38 does not contact the surface of the
table, thereby preventing dust and debris from collecting on the surface of earpiece 5.38 for
future insertion into the wearer’s ear when the eyewear is replaced on the wearer’s head. The
seventh embodiment 7.20, hereinafter described, has this feature as well.

First and second temples 5.44, 5.52 are resilient and substantially shape-retaining,
preferably being made of resilient plastic, and transmit the inward pressure created by the
resilience of elongated browpiece portion 532 to rear temple portions 5.88, 5.124 which, in
turn, exert an inwardly-directed force acting through earplugs 5.38, 5.40 (i.e., forcing the
earplugs 5.38, 5.40 toward each other through the wearer’s head), with the inwardly-directed
force through each earplug being preferably at least about one Newton (about 3.6 ounces
Avoirdupois) and with the inwardly-directed force through each earplug preferably being
about 6 ounces Avoirdupois (1.67 Newtons) so as to comfortably secure the eyewear onto the
wearer’s head during physical activity. If earpiece 5.38, 5.40 is an aural, semi-aural, or supra-
aural earplug, then this force also seals the earplug to the ear canal.

A sixth preferred embodiment 6.20 is shown in Figs. 64, 64A, and 65-66, with
identifying reference designators marked similarly to the prior embodiments, except with the
prefix “6.”

The sixth preferred embodiment 6.20 uses a well-known eyeglasses frontpiece or front
guard portion 6.22 with hinged temple attachments 6.50, 6.58, but the hinges on the temples
of the sixth embodiments are constructed so that the temples 6.44, 6.52 are angled
substantially downwardly from the horizontal (see Fig. 65), as contrasted with the
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substantially horizontal temples of well-known eyeglasses, 5o that the temples can be
supported within the ear in the manner of the present invention rather than by being supported
over the ear as in prior art eyeglasses.

Like the first through third embodiments, the sixth embodiment 6.20 comprises a front
guard portion 6.22 including a resilient elongated member or front frame browpiece portion
6.32 and first and second temples 6.44, 6.52 hingedly attached to the browpiece portion 6.32.
The rear ends 6.48, 6.56 of the rear temple portions 6.88, 6.124 of the temples 6.44, 6.52
have an audio earphone earpiece 6.38, 6.40 attached thereto remote from front guard portion
6.22. Each earpiece 6.38, 6.40 preferably has a retainer extension portion 6.290 that is sized
for and fits within the wearer’s concha, thereby supporting the eyewear 6.20 on the wearer’s
head without having over-the-ear rear portions of the temple, as shown best in Fig. 65. Audio
earpieces 6.38, 6.40 operate in a well-known manner, similar to earpieces 5.38H and 5.38J,
heretofore described, to provide audio sounds for the wearer. If desired, an alternate rear
temple portion 6.88A (see Fig. 64A) may be substituted for rear temple portion 6.88, and rear
temple portion 6.88A is substantially similar to rear temple portion 6.88 except that rear
temple portion 6.88A is provided with a well-known ear microphone 6.220 similar to ear
microphone 5.220 heretofore described. Single or dual lenses 6.28 (clear or tinted) comprise
a front transparent panel and are mounted to the browpiece portion 6.32 in a manner well-
known to those skilled in the art, as by being secured within the front frame of the eyewear,
and the lenses 6.28 and eyewear 6.20 are supported on the wearer’s nose by a nosepiece or
bridge portion 6.30 attached to the lenses 6.28.

The two temples 6.44, 6.52 are substantially mirror images of each other, and a
description of one will suffice for both.

Temples 6.44, 6.52 respectively have rearward portions 6.88, 6.124 that are
respectively slidably received over and onto the front portions 6.68, 6.104 of respective
temples 6.44, 6.52, and dimples (e.g., dimples 6.180 for temple 6.52 and 6.178 for temple
6.44) on the inside side of front temple portions 6.68, 6.104 selectively engage and extend
into the rearward adjustment apertures 6.174, 6.176 on the inside side of respective temple
rearward portions 6.88, 6.124. These first and second temple length adjustment means 6.66,
6.102 (best seen in Figs. 64 and 66), for respective temples 6.44, 6.52, allow adjustment of
the length of temples 6.44, 6.52 so as to permit the earpiece 6.38, 6.40 to align with the
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wearer’s ear canal or concha, both vertically and horizontally, by adjusting the length distance
between front lenses 6.28 and rear ends 6.48, 6.56.

Earpieces 6.38, 6.40 are preferably constructed of unfoamed poly-vinyl chloride
(“PVC™) plastisol on their inner surface for contacting the wearer’s ear, although other
materials may be used as well.

The hinges 6.50, 6.58 of temples 6.44, 6.52 of the sixth embodiment are constructed
so as to force the temples slightly inward toward the wearer’s head and thereby exert inward
pressure to retain the earpieces 6.38, 6.40 within the wearer’s ear. First and second temples
6.44, 6.52 are resilient and substantially shape-retaining, preferably being made of resilient
plastic, and transmit the inward pressure created by the hinges and by the resilience of
elongated browpiece portion 6.32 to rear temple portions 6.88, 6.124 which, in turn, exert an
inwardly-directed force acting through earpieces 6.38, 6.40 (i.e., forcing the earpieces 6.38,
6.40 toward each other through the wearer’s head), with the inwardly-directed force through
each earpiece being preferably at least about one Newton (about 3.6 ounces Avoirdupois) and
with the inwardly-directed force through each earpiece preferably being about 6 ounces
Avoirdupois (1.67 Newtons) so as to comfortably secure the eyewear onto the wearer’s head
during physical activity. If earpiece 6.38, 6.40 s an aural, semi-aural, or supra-aural earpiece,
then this force also seals the earpiece to the ear canal.

A seventh preferred embodiment 7.20 is shown in Figs. 69-75 and 83-85, with
identifying reference designators marked similarly to the prior embodiments, except with the
prefix “7.”. An eighth preferred embodiment is shown in Figs. 76-82 and 86-88, with

identifying reference designators marked similarly to the prior embodiments, except with the

prefix “8.” It shall be understood that many aspects of all embodiments are substantially the
same, and only the differences will be treated in detail. It shall also be understood that the
earpieces/earplugs 7.38, 7.40, 8.38, and 8.40 shown in Figs. 69-88 are shown in dotted
outline so as to reveal the hidden structure of the barb on which the earpieces are received.
Seventh embodiment 7.20 is similar to the fifth embodiment heretofore described
except that the seventh embodiment 7.20 adds rearward first and second temple length
adjustment means 7.66, 7.102, as hereinafter described. Seventh embodiment 7.20 also shows
that the barbs, on which the earplugs / earpieces are attached, may be at a fixed angle rather
than at adjustable angles as in the fifth embodiment, but it should be understood that the barbs
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on the fifth, seventh, and eighth embodiments may be either fixed or adjustabie, using the rear
temple portions described herein or their equxvalents

The eyewear 7.20 of the seventh embodunent compnses a front guard portion 7.22
including a resilient elongated member or front frame browpiece portion 7.32 and first and
second temples 7.44, 7.52 slidably attached to the browpiece portion 7.32. The front end
7.46, 7.54 of the temples 7.44, 7.52 are slidably received onto browpiece portion 7.32 of the
frame by first and second temple spread-and-length adjustment means 7.158, 7.160 for
adjusting the spread and length of the temples so as to accommodate the differing physical
features of different wearers and to provide wearing comfort for the wearers. Temple spread-
and-length adjustment means 7.158, 7.160 are for selectively adjusting a spread distance 7.196
between temples 7.44, 7.52 and are for selectively adjusting a length distance 7.198, 7.199
between front transparent panel 7.28 and rear ends 7.48, 7.56 of first and second temples
7.44, 7.52 as the temples are slidably received for selective adjustment onto browpiece 7.32.
The temples of seventh embodiment 7.20 may have a plurality of ornamental raised ridges
7.162, 7.164 thereupon. The rear ends 7.48, 7.56 of the rear temple portions 7.88, 7.124 of
the temples 7.44, 7.52 have an earpiece or earplug 7.38, 7.40 attached thereto remote from
front guard portion 7.22, and the earpiece or earplug 7.38, 7.40 is insertingly received into the
ear E of a wearer, preferablymtotheearcanalCorconcha?.M of the wearer’s ear, thereby
supporting the eyewear 7.20 on the wearer’s head without having over-the-ear rear portions
of the temple, as shown best in Fig. 73. It shall be understood that the mounting of the
seventh embodiment 7.20 on the wearer’s head is substantially similar and has a similar -
appearance to the mounting and wearing of the fifth embodiment 5.20 shown in Fig. 67.
Single or dual lenses (clear or tinted) of front transparent panel 7.28 are mounted to the
browpiece portion 7.32 as by preferably being received into a groove or slot in the browpnece
portion 7.32 in a manner substantially as shown in Fig. 32 for the fifth embodiment 5.20, it
being understood that Figs. 30-32 and the accompanying disclosure of the fifth embodiment
5.20 apply equally well to this seventh embodiment 7.20, and the lenses of front transparent
panel 7.28 and eyewear 7.20 are supported on the wearer’s nose by a nosepiece or bridge
portion 7.30 attached to the lenses of front transparent panel 7.28. The earpiece or earplug
7.38, 7.40, by its receipt into the wearer’s ear, thus supports its temple 7.44, 7.52 upon the
wearer’s head without having any corresponding temple portion extending over the wearer’s
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The two temples 7.44, 7.52 are substantially mirror images of each other, and a
description of one and its interconnection with browpiece portion 7.32 will suffice for both.

Browpiece portion 7.32 has dimples (not shown, but see related Figs. 30-32 of the
fifth embodiment) on its rearward side that selectively engage and extend into the forward
adjustment apertures 7.166, 7.168 on temples 7.44, 7.52, with temple spread-and-length
adjustment means 7.158, 7.160 being substantially structurally similar to the temple spread-
and-length adjustment means of the fifth embodiment shown in Figs. 30-32. Adjustment
means 7.158, 7.160 for temples 7.44, 7.52 allow adjustment of the spread and horizontal
length of the temples 7.4, 252 to accommodate the various physical features of the bead of
the wearer. It shall be understood that the forward ends 7.46, 7.54 of temples 7.44, 7.52 are
similarly curved to match with and be slidably received upon browpiece portion 7.32, and
each temple is provided with a slot 7.182 (as shown in Fig. 85 for temple 7.44) for allowing
the temple to slide past the front transparent panel or lens 7.28 as the spread of the temples is
adjusted. ,
Temples 7.44, 7.52 respectively have rearward portions 7.88, 7.124 that are
respectively slidably received into the front portions 7.68, 7.104 of respective temples 7.44,
7.52, and dimples (e.g., dimples 7.178 for temple 7.44) on the i ide side of temple rearward
portions 7.88, 7.124 selectively engage and extend into the rearward adjustment apertures
7.174, 7.176 on the inside side of respective temple front portions 7.68, 7.104. These first
and second temple length adjustment means 7.66, 7.102 (best seen in detail in Figs. 83-84 for
length adjustment means 7.66), for respective temples 7.44, 7.52, allow adjustment of the
length of temples 7.44, 752 so as to permit the earplug or earpiece 7.38, 7.40 to align with
the wearer’s ear canal or concha, both vertically and horizontally, by also adjusting the length
distance 7.198, 7.199 between front transparent panel 7.28 and rear ends 7.48, 7.56. A nib
7.192 on each rearward temple portion (e.g., rearward temple portion 7.88 shown in Figs. 83-
84) engages a lip 7.194 at the rearward-opening mouth of the corresponding front temple
portion so as to retain rearward temple portion 7.88 within the front temple portion as the
temple length adjustment means is extended to its limit.

Testing of human subjects has revealed that, as the head gets larger, the vertical

distance from the center of the ear canal to the wearer’s brow increases as does the horizontal
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distance from the wearer’s brow to the cente:of the ear canal The provision of both first and
second adjustment means (i.e., first and second temple spread-and-length adjustment means
7.158, 7.160 and first ahd second temple length adjustment means 7.66, 7.102) for each
temple allows the respective earplug or earpiece 7.38, 7.40 to be correctly aligned with the
wearer’s ear canal for differently sized wearers.

Earplug or earpiece 7.38, 7.40 is received onto a barb 7.184, 7.186 on respective
rearward portions 7.88, 7.124 of temples 7.44, 7.52, with barbs 7.184, 7.186 preferably
having enlarged tips 7.188, 7.190 for retaining the respective earplugs or earpieces thereon.
The barbs 7.184, 7.186 may be angled slightly to mate with the ear canal of the wearer, and
various rearward portions 7.88, 7.124 may be provided having different angles for barbs
7.184, 7.186 so as to accommodate differing human anatomies, whether by providing various
rearward portions having different fixed angles for barb 7.184, 7.186 or whether by providing
a rearward portion similar to that shown in Figs. 42-46 and Fig. 53 for the fifth embodiment of
the present invention, it being further understood that the ear microphone and audio earpieces
heretofore described for the fifth embodiment are equally applicable for use with the seventh
embodiment. Earplug or earpieces 7.38, 7.40 are preferably constructed of unfoamed poly-
vinyl chloride (“PVC") plastisol, although other materials may be used as well.

First and second temples 7.44, 7.52 are resilient and substantially shape-retaining,
preferably being made of resilient plastic, and transmit the inward pressure created by the
resilience of elongated browpiece portion 7.32 to rear temple portions 7.88, 7.124 which, in
turn, exert an inwardly-directed force acting through earplugs 7.38, 7.40 (i.e., forcing the
earplugs 7.38, 7.40 toward each other through the wearer’s head), with the inwardly-directed
force through each earplug being preferably at least about one Newton (about 3.6 ounces
Avoirdupois) and with the inwardly-directed force through each earplug preferably being
about 6 ounces Avoirdupois (1.67 Newtons) so as to comfortably secure the eyewear onto the
wearer’s head during physical activity. If earpiece 7.38, 7.40 is an aural, semi-aural, or supra-
aural earplug, then this force also seals the earplug to the ear canal.

Figs. 76-82 and 86-87 show the eighth embodiment 8.20, which is similar to the
seventh embodiment heretofore described except that the eighth embodiment 8.20 omits the
forward first and second temple spread-and-length adjustment means of the seventh
embodiment, and only has rearward first and second temple length adjustment means 8.66,
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8.102.

Like the seventh embodiment, the eighth embodiment 8.20 comprises a front guard
portion 8.22 including a resilient elongated member or front frame browpiece portion 8.32 and
first and second temples 8.44, 8.52 fixedly attached to the browpiece portion 8.32. Temples
8.44, 8.52 are fixedly attached to browpiece portion 8.32, preferably as a rearwardly-curving
extension thereof. The rear ends 8.48, 8.56 of the rear temple portions 8.88, 8.124 of the
temples 8.44, 8.52 have an earpiece or earplug 8.38, 8.40 attached thereto remote from front
guard portion 8.22, and the earpiece or earplug 8.38, 8.40 is insertingly received into the ear
E of a wearer, preferably into the ear canal C or concha 207 of the wearer’s ear, thereby
supporting the eyewear 8.20 on the wearer’s head without having over-the-ear rear portions
of the temple, as shown best in Fig. 82. Single or dual lenses (clear or tinted) of front
transparent panel 8.28 are mounted to the browpiece portion 8.32 as by being received into a
downWardly-facing groove or slot (not shown) in the browpiece portion 8.32 or preferably by
being integrally molded with browpiece porﬁon 8.32, and the lenses of front transparent pane ‘
8.28 and eyewear 8.20 are supported on the wearer’s nose by a nosepiece or bridge portion
8.30 attached to the lenses of front transparent panel 8.28. The earpiece or earplug 8.38,
8.40, by its receipt into the wearer’s ear, thus supports its temple 8.44, 8.52 upod the wearer’s
head without having any corr&eponding temple portion extending over the wearer’s ear.

The two temples 8.44, 8.52 are substantially mirror images of each other, and a
description of one will suffice for both. }

Temples 8.44, 8.52 respectively have rearward portions 8.88, 8.124 that are
respectively slidably received over and onto the front portions 8.68, 8.104 of respective
temples 8.44, 8.52, and dimples (e.g., dimples 8.130 for temple 8.52) on the outside side of
front temple portions 8.68, 8.104 selectively engage and extend into the rearward adjustment
apertures 8.174, 8.176 on the outside side of respective temple rearward portions 8.88, 8.124.
These first and second temple length adjustment means 8.66, 8.102 (best seen in detail in Figs.
86-88 for length adjustment means 8.102), for respective temples 8.44, 8.52, allow adjustment
of the length of temples 8.44, 8.52 so as to permit the earplug or earpiece 8.38, 8.40 to align
with the wearer’s ear canal or concha, both vertically and horizontally, by adjusting the length
distance 8.198, 8.199 between front transparent panel 8.28 and rear ends 8.48, 8.56. A nib
8.192 on each front temple portion (e.g., front temple portion 8.104 shown in Figs. 87-88)
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engages a lip 8.194 at the forward-opening mouth of the corfesponding rear temple portion so
as to retain front temple portion 8.104 within the rear temple portion as the temple length
adjustment means is extended to its limit.

Earplug or earpiece 8.38, 8.40 is received onto a barb 8.184, 8.186 on respective
rearward portions 8.88, 8.124 of temples 8.44, 8.52, with barbs 8.184, 8.186 preferably
having enlarged tips 8.188, 8.190 for retaining the respective earplugs or earpieces thereon.
The barbs 8.184, 8.186 may be angled slightly to mate with the ear canal of the wearer, and
various rearward portions 8.88, 8.124 may be provided having different angles for barbs
8.184, 8.186 so as to accommodate differing human anatomies, whether by providing various
rearward portions having different fixed angles for barb 8.184, 8.186 or whether by providing
a rearward portion similar to that shown in Figs. 42-46 and Fig. 53 for the fifth embodimeant of
the present invention, it being further understood that the ear microphone and audio earpieces
heretofore described for the fifth embodiment are equally applicable for use with the eighth
embodiment. Earplug or earpieces 8.38, 8.40 are preferably constructed of unfoamed poly-
vinyl chloride (“PVC”) plastisol, although other materials may be used as well. -

Temples 8.44, 8.52 of the eighth embodiment are constructed so as to curvingly bend
slightly inward toward the wearer’s head and thereby exert inward pressure to retain the
earplugs 8.38, 8.40 within the wearer’s ear. First and second temples 8.44, 8.52 are resilient
and substantially shape-retaining, preferably being made of resilient plastic, and transmit the
inward pressure created by the resilience of elongated browpiece portion 8.32 to rear temple
portions 8.88, 8.124 which, in turn, exert an inwardly-directed force acting through earplugs
8.38, 8.40 (i.e., forcing the earplugs 8.38, 8.40 toward each other through the wearer’s head),
with the inwardly-directed force through each earplug being preferably at least about one
Newton (about 3.6 ounces Avoirdupois) and with the inwardly-directed force through each
earplug preferably being about 6 ounces Avoirdupois (1.67 Newtons) so as to comfortably
secure the eyewear onto the wearer’s head during physical activity. If earpiece 8.38, 8.40 is
an aural, semi-aural, or supra-aural earplug, then this force also seals the earplug to the ear
canal.

As with the previous embodiments, to use the fifth, sixth, seventh and eighth
embodiments, a wearer adjusts the adjustment means of the eyewear so that the earplug or
earpiece is comfortably aligned with the wearer’s ear canal when the eyewear is placed upon
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the wearer’s head. The nosepiece is rested upon the wearer’s nose, and the eyewear is
retained on the wearer’s head by the earplug or earpiece inserted into the wearer’s ear(s). It is
thus not possible to comfortably wear the eyewear without having ear protection as well
because, if the earpieces are not placed within the wearer’s ear, they will annoyingly project
into the side of the wearer’s face.

An “overglasses” ninth preferred embodiment is shown in Figs. 89-91, with identifying
reference designators marked similarly to the prior embodiments, except with the prefix “9.”
It shall be understood that many aspects of all embodiments are substantially the same, and
onlythediﬁ'erenmwillbetr&tedindetail. It shall also be understood that the
earpieces/earplugs 9.38, 9.40 shown in Figs. 89-90 are shown in dotted outline so as to reveal
the hidden structure of the barb on which the earpieces are received, and the wearer’s
standard glasses are shown in dotted outline beneath the overglasses ninth embodiment.

Overglasses ninth embodiment 9.20 provides the advantages and benefits of the
present invention for those who also wear standard glasses. The frontpiece guard portion
9.22 of ninth embodiment 9.20 is substantially similar to the frontpiece of well-known
overglasses safety goggles, having a front transparent panel 9.28 and with frontpiece guard
portion 9.22 being sized for wearing over standard eyeglasses as shown in Fig. 89.

Front guard portion 9.22 of ninth embodiment 9.20 includes a resilient elongated
member or front frame browpiece portion 9.32 and first and second temples 9.44, 9.52
hingedly attached to the browpiece portion 9.32 as by hinges 9.50, 9.58. The rear ends 9.48,
9.56 of the rear temple portions 9.88, 9.124 of the temples 9.44, 9.52 have an earpiece or
earplug 9.38, 9.40 attached thereto remote from front guard portion 9.22, and the earpiece or
earplug 9.38, 9.40 is insertingly received into the ear E of a wearer, preferably into the concha
207 or ear canal of the wearer’s ear, thereby supporting the eyewear 9,20 on the wearer’s
head without having over-the-ear rear portions of the temple, as shown best in Fig. 89. Front
transparent panel 9.28 is supported on the wearer’s nose by a nosepiece or bridge portion
9,30 attached to front transparent panel 9.28. The earpiece or earplug 9.38, 9.40, by its
receipt into the wearer’s ear, thus supports its temple 9.44, 9.52 upon the wearer’s head
without having any corresponding temple portion extending over the wearer’s ear.

The two temples 9.44, 9.52 are substantially mirror images of each other, and a
description of one will suffice for both.
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Temples 9.44, 9.52 respectively have feaxward porﬂons 9.88, 9.124 that are preferably
substantially similar to rearward portions 7.88, 7.124 heretofore described. Because of this
great similarity with rearward portions 7.88, 7.124, the structural features of first and second
temple length adjustment means 9.66, 9.102 will not be repeated because they are
substantially the same as heretofore described in detail.

Earplug or earpiece 9.38, 9.40 is received onto a barb 9.184, 9.186 on respective
rearward portions 9.88, 9.124 of temples 9.44, 9.52, with barbs 9.184, 9.186 preferably
having enlarged tips 9.188, 9.190 for rétaining the respective earplugs or earpieces thereon.
The barbs 9.184, 9.186 may be angled slightly to mate with the ear canal of the wearer, and
various rearward portions 9.88, 9.124 may be provided having different angles for barbs
9.184, 9.186 so as to accommodate differing human anatomies, whether by providing various
rearward portions having different fixed angles for barb 9.184, 9.186 or whether by providing
a rearward portion similar to that shown in Figs. 42-46 and Fig. 53 for the fifth embodiment of
the present invention, it being further understood that the ear microphone and audio earpieces
heretofore described for the fifth embodiment are equally applicable for use with the ninth
embodiment. Earplug or earpieces 9.38, 9.40 are preferably constructed of unfoamed poly-
vinyl chloride (“PVC™) plastisol, although other materials may be used as well.

The hinges 9.50, 9.58 of temples 9.44, 9.52 of the ninth embodiment are constructed
so as to force the temples slightly inward toward the wearer’s head and thereby exert inward
pressure to retain the earpieces 9.38, 9.40 within the wearer’s ear. First and second temples
9.44, 9.52 are resilient and substantially shape-retaining, preferably being made of resilient
plastic, and transmit the inward pressure created by the hinges and by the resilience of
elongated browpiece portion 9.32 to rear temple portions 9.88, 9.124 which, in turn, exert an
inwardly-directed force acting through earpieces 9.38, 9.40 (i.e., forcing the earpieces 9.38,
9.40 toward each other through the wearer’s head), with the inwardly-directed force through
each earpiece being preferably at least about one Newton (about 3.6 ounces Avoirdupois) and
with the inwardly-directed force through each earpiece preferably being about 6 ounces
Avoirdupois (1.67 Newtons) so as to comfortably secure the eyewear onto the wearer’s head
during physical activity. If earpiece 9.38, 9.40 is an aural, semi-aural, or supra-aural earpiece,
then this force also seals the earpiece to the ear canal.

To use the overglasses ninth embodiment, a wearer first places his or her standard
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eyeglasses on his or her head in the usual manner with the temples of the standard eyeglasses
supportingly extending and looping over the wearer’s ears as shown in Fig. 89, then the
wearer adjusts the temple length adjustment means of the ninth embodiment of the eyewear so
that the earplug or earpiece is comfortably aligned with the wearer’s ear canal when the
eyewear is placed upon the wearer’s head. The frontpiece guard portion of the overglasses
ninth embodiment is placed over the wearer’s glasses with the nosepiece of the ninth
embodiment resting upon the wearer’s nose, and the ninth embodiment of the eyewear is
retained on the wearer’s head by the earplug or earpiece inserted into the wearer’s ear(s). Itis
thus not possible to comfortably wear the eyewear without having ear protection as well
because, if the earpieces are not placed within the wearer’s ear, they will annoyingly project
into the side of the wearer’s face. -

Alt_hough the present invention has been described and illustrated with respect to a
preferred embodiment and a preferred use therefor, it is not to be so limited since
modifications and changes can be made therein which are within the full intended scope of the

invention.
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CLAIMS
1. Eyewear for support by the ears of a human being, said eyewear
comprising:
(a) a front guard portion including a front transparent panel;

(b) a first temple attached to said front guard portion, said first temple
being substantially shape-retaining and having a rear temple portion
remote from said front guard portion;

(c) a first earpiece angled slightly upward and attached to said rear

temple portion of said first temple and adapted for supporting said first

temple from a concha of a first ear of the human being by receipt of said
first earpiece into the concha of the first ear, said first temple having no
means of support extending over the top of the human being's first ear;

(d) a second temple attached to said front guard portion, said second
temple being substantially shape-retaining and having a rear temple
portion remote from said front guard portion;

(e) a second earpiece angled slightly upward and attached to said rear
temple portion of said second temple and adapted for supporting said
second temple from a concha of a second ear of the human being by
receipt of said second earpiece into the concha of the second ear, said
second temple having no means of. support extending over the top of the
human being's second ear; and

(f) spread-and-length adjustment means for simultaneously and
selectively adjusting both a spread distance between said first and second

temple, and a length distance between said front transparent panel and

said rear ends of said first and second temples.

2. The eyewear as recited in claim 1, wherein said front guard portion

comprises a resilient elongated browpiece portion, and said spread-and-
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length adjustment means comprises said first and second temples slidingly

engaged with said browpiece portion.

3. The eyewear as recited in claim 2, wherein said browpiece portion
and said temples are correspondingly curved, such that upon increasing or
decreasing adjustment of said temples, the temple spread distance and the
temple length distance both increase or decrease accordingly in tandem to

thereby automatically accommodate different sized heads.

4, The eyewear as recited in any one of claims 1 to 3, further
comprising first and second temple length adjustment means, for adjusting
the temple length separately from said spread-and-length adjustment

means.

5. Eyewear for support by the ears of a human being, said eyewear
comprising:

(a) a front guard portion including a front transparent panel;

(b) a first temple attached to said front guard portion, said first temple
being substantially shape-retaining and having a rear temple portion
remote from said front guard portion; said first temple including first
temple length adjustment means for selectively adjusting said first
temple’s length;

(c) a first earpiece angled slightly upward and attached to said rear
temple portion of said first temple and adapted for supporting said first
temple from a concha of a first ear of the human being by receipt of said
first earpiece into the concha of the first ear, said first temple having no
means of support extending over the top of the human being's first ear;

(d) a second temple attached to said front guard portion, said second
temple being substantially shape-retaining and having a rear temple

portion remote from said front guard portion; said second temple
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including second temple length adjustment means for selectively adjusting
said second temple’s length; and

(e) a second earpiece angled slightly upward and attached to said rear
temple portion of said second temple and adapted for supporting said
second temple from a concha of a second ear of the human being by
receipt of said second earpiece into the concha of the second ear, said
second temple having no means of support extending over the top of the

human being's second ear.

6. The eyewear as recited in claim 5, in which said eyewear further
comprises first and second temple spread-and -length adjustment means
for selectively adjusting a spread distance between said first and second
temples and for selectively adjusting a length distance between said front

transparent panel and said rear ends of said first and second temples.

7. The eyewear as recited in claim 5, in which said eyewear further
comprises first earphone means for convering an electrical signal to sound

within said first earpiece.

8. The eyewear as recited in claim 7, in which said eyewear further

comprises an ear microphone within said first earpiece.
9. The eyewear as recited in claim 7, in which said eyewear further
comprises second earphone means for converting an electrical signal to

sound within said second earpiece.

10. The eyewear as recited in claim 9, in which said eyewear further

comprises an ear microphone within said first earpiece.
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11. Eyewear for support by the ears of a human being, said eyewear
comprising:
(a) a front guard portion including a front transparent panel;

(b) a first temple attached to said front guard position, said first temple
being substantially shape-retaining and having a rear temple portion
remote from said front guard portion;

() a first earpiece attached to said rear temple portion of said first
temple and adapted for supporting said first temple from a concha of a

first ear of the human being by receipt of said first earpiece into the

~ concha of the first ear, said first temple having no means of support

extending over the top of the human being’s first ear; and
(d) a second temple attached to said front guard position and extending

rearwardly therefrom.

12. The eyewear as recited in claim 11, in which said eyewear further
comprises first earphone means forconverting an electrical signal to sound

within said first earpiece.

13. The eyewear as recited in claim 12, in which said eyewear further

comprises a microphone.

14. The eyewear as recited in claim 11, in which said first temple
further includes first temple length adjustment means for selectively

adjusting said first temple’s length.

15. The eyewear as recited in claim 11, in which said second temple is
substantially shape-retaining and has a rear temple portion remote from
said front guard portion; and said eyewear further comprises;

a second earpiece attached to said rear temple portion of said

second temple and adapted for supporting said second temple from a
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concha of a second ear of the human being by receipt of said second
earpiece into the concha of the second ear, said second temple having no

means of support extending over the top of the human being’s second ear.

16. The eyewear as recited in claim 15, in which said eyewear further
comprises first earphone means for converting an electrical signal to
sound within said first earpiece and second earphone means for converting

an electrical signal to sound within said second earpiece.

17. The eyewear as recited in claim 16, in which said eyewear further

comprises a microphone.

18. The eyewear as receited in claim 15, in which said first temple
further includes first temple length adjustment means for selectively
adjusting said first temple’s length and said second temple further
includes second temple length adjustment means for selectively adjusting

said second temple’s length.

19. Eyewear for support by the ears of a human being, said eyewear
comprising:
(a) a front guard portion including a front transparent panel; -

(b) a first temple attached to said front guard position and extending
reawardly therefrom, said first temple having a rear temple portion
remote from said front guard portion;

(c) a first earpiece attached to said rear temple portion of said first
temple and adapted for supporting said first temple from a concha of a
first ear of the human being by receipt of said first earpiece into the
concha of the first ear, said first temple having no means of support

extending over the top of the human being’s first ear; and
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(d) a second temple attached to said front guard position and extending

rearwardly therefrom;

said first temple being resilient and said rear temple portion of said first
temple exerting an inwardly-directed force acting through said first
earpiece and toward said second temple, said inwardly-directed force

acting through said first earpiece being at least about one Newton.

20. The eyewear as recited in claim 19, in which said eyewear further
comprises first earphone means for converting an electrical signal to

sound within said earpiece.

21. The eyewear as recited in claim 20, in which said eyewear further

comprises a microphone.

22. The eyewear as recited in claim 19, in which said first temple
further includes first temple length adjustment means for selectively

adjusting said first temple’s length.

23. The eyewear as recited in claim 19, in which said second temple
has a rear temple portion remote from said frton guard portion; and said
eyewear further comprises;

a second earpiece attached to said rear temple portion of said
second temple and adapted for supporting said second temple from a
concha of a second ear of the human being by receipt of said second
earpiece into the concha of the second ear, said second temple having no
means of support extending over the top of the human being’s second ear;

said second temple being resilient and said rear temple portion of

said second temple exerting an inwardly-directed force acting through said
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second earpiece and toward said first temple, said inwardly-directed force

acting through said second earpiece being a least about one Newton.

24. The eyewear as recited in claim 23, in which said eyewear further
comprises first earphone means for converting an electrical signal to
sound within said first earpiece and second earphone means for converting

an electrical signal to sound within said second earpiece.

25. The eyewear as recited in claim 24, in which said eyewear further

comprises a microphone.

26. The eyewear as recited in claim 23, in which said first temple
further includes first temple length adjustment means for selectively
adjusting said first temple’s length and said second temple further
includes second temple length adjustment means for selectively adjusting

said second temple’ length.
27. Eyewear for support by the ears of a human being substantially as

herein described and illustrated with reference to any of the accompanying

drawings.
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(54) Abstract Title: Eyewear with one or more light emitting diodes
(57) Illluminated spectacles 10 comprising a frame (12) for retaining one or more lenses (22 and 24) and at

least one light source 54, 56, 58 associated the frame (12), the light source being arranged to illuminate an
area in front of the lens or lenses (22 and 24) and comprising one or more light emitting diodes 60
powered by one or more batteries and a switch (38) for selectively connecting and disconnecting the one
or more light emitting diodes (60) from the one or more batteries. A jack or inductive coil 62 is preferably
included for recharging the battery. Preferably contacts (50, 52 fig. 2) within the arms 18, 20 conduct
current to to LEDs such that opening the arms 18, 20 automatically turns on the LEDs. A circuit is
preferably provided for adjusting light intensity and monitoring battery charge.
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Title: Eyeglasses

Description:

The present invention relates to an eyeglass or and especially, but
without limitation to, a pair of eyeglasses or spectacles and in particular to
improvements in and relating to illuminated eyeglasses or spectacles.

Spectacles are worn to correct / compensate for a variety of eye
defects. Commonly spectacles are worn for reading, i.e. to magnify or
sharpen the text to make reading easier. Reading in a darkened room can
cause eyestrain, which can worsen an eye defect and/or cause headaches.
People with poor eyesight often require subjects to be well lit if they are to see
them properly.

lNluminated spectacles are available and generally comprise a frame
comprising a built-in light source, €.g. a battery powered bulb. Known
illuminated spectacles are heavy (due to the weight of the batteries),
cumbersome (due to the wiring associated therewith) and suffer from poor
battery life (due to low battery capacity and/or high bulb power drain).
Furthermore, the brightness and/or quality of the light emitted from known
iluminated spectacles tends to be variable and the light emitted thereby can
dazzle others nearby. Moreover, switching on and off of known illuminated
spectacles can be difficult, owing to the small size of switch used, which is
particularly problematic when the user of the spectacles has poor eyesight.

The present invention aims to provide a solution to one or more of the

above problems.
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Accordingly, the present invention provides an illuminated eyeglass
comprising a carrier for one or a pair of lenses and at least one light source
associated with the carrier, the light source being arranged to illuminate an
area in front of the lens or lenses and comprising one or more light emitting
diodes powered by one or more batteries, and switch means for selectively
connecting and disconnecting one or more of the light emitting diodes from
the one or more batteries.

The lens or pair of lenses may be arranged to be hand held, but
preferably, the eyeglass of the invention is adapted to be worn on the head of
a user such that the lens or pair of lenses substantially register with the eyes
of the user. The carrier may comprise a bridge element for engaging directly
or indirectly (eg: by more pieces carried thereby) with the nose of the user.
The lens or lenses depend may be attached to the bridge element. Arms are
preferably provided to engage with the ears of the user. The arms may
connect directly to a respective one of the lenses or may connect to a cross
member that spans between the arms. The bridge element may form part of
the cross-section. The carrier comprises one or more of the bridge element,
cross-member and the arms. Preferably, the arms include a hinge to permit
them to fold from a position of disposed substantially perpendicular to the
plane of the lenses - to a position lying substantially parallel to the plane of the
lenses.

The light source of the invention may be provided at any convenient
location on the frame, although it is envisaged that the light source will be
positioned on or within the bridge element or on the generally forward facing

end of the arms, where provided.
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The light source comprises one or more light emitting diodes (LEDs),
which may be of any suitable type. Preferably, the LED or LEDs are high
intensity and/or narrow angle LEDs. Any colour LED or LEDs may be
provided, although green or a white-green tint is preferred to improve black-
on-white contrast (e.g. reading text on paper) and hence visibility.

The light source is preferably shaded to direct light substantially within
the visible arc of the user, but to substantially reduce or prevent stray light
directed outside the visible arc of the user. This feature may reduce the
likelihood of dazzling other people in the vicinity of the user. The light source
is preferably shaded using a shade element that depends from the carrier of
the illuminated eyeglass. Preferably, the shade, where provided, is located
above the light source to reduce substantially forward directed light emissions
when the user’s head is tilted down when in use. Additional side shades may
be provided to reduce the amount of light being emitted sideways. The shade
or shades may be arcuate.

Additionally or alternatively, the light source may comprise a light lens.
The light lens may be a focussing or collimating lens such that the light
emitted is directed in a substantially narrow cone to reduce the likelihood of
dazzling persons nearby.

The light source is powered by a battery. Preferably, the battery is a
rechargeable battery. Where the battery is rechargeable, recharging means
(e.g. a power-in jack or inductive coil) is provided on or within the frame to
facilitate charging. Any suitable rechargeable battery may be used, where
desired, although high-power, high-cycle life batteries, e.g. Nickel-Cadmium,

Nickel-Metal-Hydride or Lithium-lon are preferred.
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The battery or batteries are preferably located within the carrier of the
iluminated eyeglass. Most preferably, the batteries are of small dimensions
and/or substantially flat to enable them to be fitted inside the arms, of the
carrier, where provided. Where the battery or batteries are fitted within the
arm or arms of the frame, they are preferably located towards the extreme
ends of the arm or arms such that they are accommodated behind the ear of
the user when in use. The aforementioned arrangement conveniently
balances or more evenly distributes the weight of the illuminated eyeglass
and/or conceals the battery or batteries behind the ear and/or within the hair
of the user.

A charging cradle may also be provided. The cradle, where provided,
may comprise a jack or induction coil that interacts with a respective jack or
induction coil provided in or on the illuminated spectacles. The illuminated
eyeglass may thereby be conveniently placed in the cradle to recharge when
not in use. The cradle may additionally comprise protective elements, e.g. a
cover and/or a soft lining, to prevent accidental damage to the illuminated
spectacles.

The switch may be of any suitable type. A slide switch may be
provided on the frame for connecting/disconnecting the light source from the
battery or batteries. The switch may comprise a variable resistor for
controliing the brightness of the light source, although a separate variable
resistor may be provided for this purpose.

Additionally or alternatively, the switch may comprise a micro-switch or
contact switch located at or near to an end of the arms of the carrier, where

provided. Thus, an electrical contact may conveniently be made when the
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arms are opened, (i.e. when in use) and broken when the arms are closed
(i.e. when folded when not in use). Such an arrangement may reduce the
likelihood of accidentally leaving the light source switched on when not in use,
and inadvertently draining the battery or batteries.

There may also be a control circuit for controlling the light output of the
light source. The control circuit may comprise monitoring means, for
monitoring the charge status of the battery or batteries and means for
controlling the power directed to the light source. In this way, a more constant
light source may be provided, i.e. by providing lower power for longer to
compensate for the change in power output as the battery or batteries
discharge.

The control circuit may additionally comprise any of the following
features:

A dimmer circuit for reducing the light output of the power source.

Means for directing the power to different light sources e.g. to centrally
located light sources for reading, to spaced apart light sources for general
work, to a green light source for reading, or a white light source for general
work. Other useful combinations and permutations can be easily worked out.

An audible/visual alarm to warn when battery power is low.

An indicator (e.g. a red, amber and green multicoloured LED) to
indicate the charge status of the battery.

A motion detector (e.g. a mercury switch) to detect when the
illuminated spectacles are not being used and/or means to automatically
switch off the light source when not in use.

A charging indicator.
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A preferred embodiment of the invention shall now be described, by
way of example only, with reference to the accompanying drawings, in which;

Figure 1 shows a side perspective view of a pair of illuminated
spectacles according to the invention:;

Figure 2 shows a side perspective view of a pair of spectacles
according to the invention having one arm folded;

Figure 3 shows a front perspective view of a pair of spectacles
according to the invention;

Figure 4 shows a schematic representation of the shade of the
invention; and

Figure 5 shows a schematic graph of the power output of the optional
controller of the invention.

Referring now to Figure 1, a pair of spectacles 10 embodying the
invention is shown generally comprising a carrier 12 in the form of a frame
accommodating a pair of lenses 22,23 and having a bridge element 14, a
cross member 16, two arms 18 & 20. The carrier 12 supports nose pads 26 &
28.

At extreme ends of the arms 18 & 20 are battery housings 30 & 32 for
retaining a batteries (not shown). Each battery housing 30 & 32 has an
inspection cover 34 which can be unscrewed using a coin in the coin slot 36
to facilitate inspection of and/or removal and replacement of the batteries.

A sliding switch 38 is provided on one arm 18. The switch 38 has three
positions, namely “full power”, “reduced power” and “off’ for controlling the

output of the light source.
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The arms 18 & 20 are arranged to fold inwards about hinges 40 & 42.
The bridge element 14 comprises an arcuate shade 44 for partially masking
light emitted by the light source.

Figure 2 shows a similar pair of spectacles 10 except that a pair of
shades 46 and 48 are provided at the outer ends of the cross members. The
ends of the arms 18 & 20 are provided with electrical contacts 50 & 52, such
that folding the spectacles as shown, breaks the connection between the
batteries and the light source. A switch 38 is also provided to enable the
spectacles 10 to be worn with the light sources switched off.

Figure 3 shows a front view of the spectacles 10 having three light
sources 54, 56 & 58. The central light source 54 comprises three adjacent
LEDs 60 that are arranged to direct light generally forwards. The central light
source 54 is of a high intensity, narrow angle type suitable for reading and
other similar tasks.

The spaced apart light sources 56 & 58 provide light over a wider angle
and are more suited to general viewing. The light sources 56 & 58 are
slidable within generally tubular shades 46 & 48 using sliders 60. The angle
of the beams produced thereby can thus be narrowed by moving the light
sources back inside the shades or widened by moving them towards the open
ends of the shades. The switch 38’ permits the user to select between central
and spaced apart light sources depending on the particular situation.

Incorporated into one of the arms 20 is a wire coil 62 that enables the
batteries to be recharged using an inductive field. A charging cradie (not

shown) may be provided for this purpose.
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Also shown in Figure 3 is a tri-coloured LED 64 located in the battery
housing that is arranged to flash (e.g. to indicate charging) and to change
colour (e.g. from green to amber to red) to indicate battery charge status as
the batteries discharge.

Figure 4 shows, schematically, the arrangement of the central light
source 54 and central arcuate shade 44 and how the angle 6 of light is
shielded from above and partially from the side. Thus the light emitted is
substantially shielded from onlooker’s eyes 66.

Figure 5 shows a similar arrangement for the spaced apart light
sources 58 within their tubular shades 46. Here, the angle ¢ of light can be
adjusted by moving the light source 56 within the shade as indicated by arrow
A.

Finally, Figure 6 shows a schematic graph of battery voltage V and
controlied power output P over time t. The battery voltage V is initially high,
but decreases over time from a serviceable range V1 to an unserviceable
range V2. The controller of the invention (which may be a circuit incorporated
into any part of the frame) controls the voltage, and hence power P applied to
the light source. Thus, the power consumption is lower for longer. The
amount of power saved (area C) can be used to extend the life of the battery
(area B) and to make the power output more consistent over a longer period.

Thus the serviceable battery life t is extended from t1 to 2.
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Claims:

. An illuminated eyeglass comprising a carrier for one or a pair of lenses
and at least one light source associated with the carrier, the light
source being arranged to illuminate an area in front of the lens or
lenses and comprising one or more light emitting diodes powered by
one or more batteries, and switch means for selectively connecting and
disconnecting the one or more of the light emitting diodes from one or
more batteries.

. An illuminated eyeglass as claimed in claim 1, wherein the light source
comprises one or more LEDs.

. An illuminated eyeglass as claimed in claim 2, wherein the one or more
LEDs are high intensity LEDs.

- An illuminated eyeglass as claimed in claim 2 or claim 3, wherein the
one or more LEDs are narrow angle LEDs.

- An illuminated eyeglass as claimed in any of claims 2 to 4, wherein the
one or more LEDs have a green or white-green tint.

- An illuminated eyeglass as claimed in any of claims 1 to 5, wherein the
light source is shaded to direct light substantially within the visible arc
of the user, but to substantially reduce or prevent stray light directed
outside the visible arc of the user.

. An illuminated eyeglass as claimed in claim 6, wherein the light source
is shaded using a shade element that depends from the carrier of the

spectacles.
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8. An illuminated eyeglass as claimed in claim 7, wherein the shade is
located above the light source to reduce substantially upwardly
directed light emissions.

9. An illuminated eyeglass as claimed in claim 7 or claim 8, wherein
additional side shades are provided to reduce the amount of light being
emitted sideways.

10.An illuminated eyeglass as claimed in any of claims 7 to 9, wherein the
shade or shades are arcuate.

11.An illuminated eyeglass as claimed in any of claims 1 to 10, wherein
the light source comprises a light lens.

12.An illuminated eyeglass as claimed in claim 11, wherein the light lens is
a focussing lens.

13.An illuminated eyeglass as claimed in claim 11, wherein the light lens is
a collimating lens.

14.An illuminated eyeglass as claimed in any of claims 1 to 13, wherein
the battery is a rechargeable battery.

15.An illuminated eyeglass as claimed in any of claims 1 to 14, further
comprising a recharging means to facilitate charging.

16.An illuminated eyeglass as claimed in any of claims 1 to 15, wherein
the battery or batteries are located inside the arms of the spectacle
carrier.

17.An illuminated eyeglass as claimed in claims 16, wherein the battery or
batteries are located towards the extreme ends of the arm or arms
such that they are accommodated behind the ear of the user, when in

use.
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18.An illuminated eyeglass as claimed in any of claims 1 to 17, wherein
the switch is a slide switch.

19.An illuminated eyeglass as claimed in any of claims 1 to 18, wherein
the switch comprises a variable resistor for controlling the brightness of
the light source.

20.An illuminated eyeglass as claimed in any of claims 1 to 19, wherein
the switch comprises a micro-switch or contact switch that closes the
circuit when the arms are opened and breaks the circuit when the arms
are closed.

21.An illuminated eyeglass as claimed in any of claims 1 to 20, further
comprising a control circuit for controlling the light output of the light
source.

22.An illuminated eyeglass as claimed in claim 21, wherein the control
circuit comprises monitoring means for monitoring the charge status of
the battery or batteries.

23.An illuminated eyeglass as claimed in claim 21 or claim 22, wherein the
control circuit comprises means for controlling the power directed to the
light source to produce a substantially constant light source and to
conserve battery power.

24 An illuminated eyeglass as claimed in any of claims 21, 22 or 23,
wherein the control circuit further comprises a dimmer circuit for
reducing the light output of the power source.

25.An illuminated eyeglass as claimed in any of claims 21 to 24, wherein
the control circuit further comprises means for selectively directing

power to different light sources.
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26.An illuminated eyeglass as claimed in any of claims 21 to 25, wherein
the control circuit further comprises an audible/visual alarm to warn
when battery power is low.

27.An illuminated eyeglass as claimed in any of claims 21 to 26, wherein
the control circuit further comprises an indicator to indicate the charge
status of the battery.

28.An illuminated eyeglass as claimed in any of claims 21 to 27, wherein
the control circuit further comprises a motion detector to detect when
the An illuminated eyeglass are not being used.

29.An illuminated eyeglass as claimed in claims 28, wherein the control
circuit further comprises means to automatically switch off the light
source when not in use.

30.An illuminated eyeglass as claimed in claim 28 or claim 29, wherein the
motion sensor comprises a mercury switch.

31.An illuminated eyeglass as claimed in any of claims 21 to 30, wherein
the control circuit further comprises a charging indicator.

32.An illuminated eyeglass substantially as hereinbefore described with

reference to and as illustrated in the accompanying drawings.
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EYEGLASSES TYPE EARPHONE UNIT

Abstract

PROBLEM TO BE SOLVED: To prevent a position of a frame of the {itle earphone unit from being deviated even when the back

part of a head of a user is in contact with a backrast of a chair or the like. SOLUTION: A frame 1 has a front part in frontof a
face, and a couple of temples 3 that are exiended backward along a side head from both sides of the front and is formed to be

eyeglasses. An sarphone main body 4 is provided with a round ear speaker 4a whoss part is insered {0 an ear and a sheath 4b

that is exisnded from the ear speaker 4a and to which part of a capable 8 Is housed. The sarphone main body 4 is shergized

forward by a curl cord Ba providad 10 the cable 8 and a rest pant 7 consisting of a sheath heolder 7a holding the shaath 4b of the

earphons main body 4 along with 2 lengthwise direction of the temples 3 and of a hool holder 7b that hooks a connacted part

betweean the eve speaker 4a and the sheath 4b behind the sheath holder 7a is projecied to an outer side face at a tail end of the

femples 3.
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Display format of document display page :
(&) Text { ) PDF

Primary document

* NOTICE *

JPO and INPIT are not responsible for any damages caused by the use of this translation.

1. This document has been translated by computer. So the translation may not reflect the original
precisely.

2. ¥*x* shows a word which cannot be translated.

3. In the drawings, any words are not translated.

(19) [Publication country] Japan Patent Office (JP)

(12) [Kind of official gazette] Registered utility model gazette (U)

(11) [Registration number] Utility model registration No. (U3077384) 3077384
(24) [Registration date] Heisei 13(2001) February 21 (2001.2.21)

(45) [Publication date] Heisei 13(2001) May 18 (2001.5.18)

(54) [Title of the device] Hearing aid

(51) [International Patent Classification 7th Edition]

HO4R 25/00

[FI]
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HO4R 25/00 R

[Request for opinion report] Unrequested

[Number of claims] 2

[Format of application] Document

[Total number of pages] 4

(21) [Application number] Japanese Utility Model Application No. 2000-8657 (U2000-8657)
(22) [Filing date] Heisei 12(2000) October 30 (2000.10.30)

(73) [Owner of utility model right]

[Identification Number]594171388

[Name]**, Inc. company

(72) [Creator]
[Name]HIGUCHI, Noboru

(72) [Creator]
[Name]Toshio Nozaki

(72) [Creator]
[Name]Ueda Masahiro

7
=
i
@

& § N B
Ovarvisw

(57) [Overview] (Modified)

[Problem] The temple of glasses -- an open air type head telephone -- and the structure of th
e good hearing aid of tone quality with the sufficient wearing feeling which gave a sense of to
getherness by making a micro horn, an electronic circuit, a cell, and connection lead wires att
ach and build in the vine part of glasses.

[Means for solving] A headphone 8, a microphone 4, an electronic circuit 5, a battery 6 and a
connection lead wire are attached to and built in the temple of spectacles.
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[Utility Model Claims]

[Claim 1] In the structure of the hearing aid, a microphone is attached to the temple of specta
cles, an open air type headphone is attached to a place corresponding to an ear, and an electr
onic circuit is incorporated in the temple part of the spectacles.

[Claim 2] The hearing aid according to claim 1, wherein lead wires for connecting the headpho
ne, the microphone, the electronic circuit and the battery, which are attached to and incorpora
ted in the temple portion of the glasses, are incorporated in the temple portion of the glasses

and the upper portion of the glasses.

[Detailed description of the device]
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[0001]

[Technical Field of Invention]

The present invention relates to a configuration of a hearing aid with glasses.

[0002]

[Prior art]

Although this kind of hearing aid with glasses has an earphone type and a bone conduction ty
pe conventionally, it is time and effort to wearing.

The wearing feeling and sound quality are not always sufficient. * in the place synotia of an ea
rphone type

When the roughness or the like is attached, the sound quality may be greatly changed.
[0003]

[Problem to be solved by the device]

Since the open air type headphones are attached to the temples of the glasses, the sound qua
lity is improved.

Wearing feeling is good. Therefore, a microphone, an electronic circuit, a cell, and connection |
ead wires are also glasses.

To give a sense of unity by attaching to and incorporating in a temple.

[0004]

[Means for Solving the Problems]

A groove is formed in the upper part of the spectacle part, and a connection lead wire is built i
n the groove.

They are put together as a listener.

[0005]

[Function]

There is also little sense of incongruity [ as opposed to an ear by this composition ], ** is eas
y and the panel of glasses is a head.

About the same volume as a horn and tone quality are acquired.

[0006]

[Embodiment of the Invention]

Embodiments of the present invention will be described with reference to the accompanying d
rawings. Fig.1 is a book.

In the external view of the invention, 1 is a lens of spectacles, 2 is a lens frame and 3 is a tem
ple. 4 is Mai.

A microphone 5 is an electronic circuit, 6 is a battery, and 7 is a sound volume adjusting devic
e. 8 K3k Kk

It is - * part. The elements 4 to 7 are provided inside each arm. FIG. 2

The wire 9 is fixed to the upper lens frame part by a rubber 10.

It is the Example carried out.
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FIG. 3 shows a conventional earphone type hearing aid with glasses, in which reference nume
ral 11 denotes an earphone.

[0007]

[Effect of the device]

To eliminate a sense of incompatibility in wearing a hearing aid and to improve sound quality
by a binaural effect.

This is what was done above.

[Brief Description of the Drawings]

[Fig. 1]it is an outline view of the hearing aid with glasses of this design.

[Fig. 2]it is an attaching structure figure of the lead of the hearing aid with glasses of this de
sign.

[Fig. 3]Itis a configuration diagram of the conventional hearing aid.
[Explanation of letters or numerals]

1 spectacle lens

2 Lens Frame

Vine

Micro Horn

Electronic Circuit

Cell

Volume Control Device

Head Telephone Part
Lead

10 Rubber

11 Earphone

O 0 N O U1 A W
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Drawings

Representative drawing @ 1

3
(9]
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Representative drawing

Copyright JPO and INPIT (P0201)
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CNZ2365848Y Glasses type earphons

Uy,

-

W

Applicants: QIHONG CO LTD [ON]
inventors: CHEN XIANDA [CN]

Classifications:
PG HO4R1/02; (IPG1-T): HO4R1/0Z;

Priorities: CNS8200278U 1899-01-08
Application: CNS9200278L)-1888-01-08
Publication: CN2365848Y-2000-02-23
Published as: CN2365848Y

Glasses typs sarphone

Abstract

The utility model relates o a glasses type earphone which has the structure thatl proper paris of a glasses body are respectively

honded with an earphone set by a proper bonding structure, wherain, earphonas of the sarphone set are respectively provided
with cushions and keep a specifically relative structure relation with the glasses frame body. The glasses frame body can be
worn in face like an ordinary pair of glasses, while the sarphones are correspondingly arrangsad on ear parts of users se as fo

form the novel but practical glasses type earphone. The glasses frame is used for fixing the earphone, and the sarphone can be

hung when the pair of glassas are worn.
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(54) Abstract Title: Spectacles with integral hands free kit for mobile phone

(57) A pair of spectacles incorporating and formed integrally with at least an earpiece 20, a microphone 22, a

power source and a radio communication circuit.

In one embodiment, the spectacles function as a hands free kit for a remote unit such as a mobile phone
or computer. A further embodiment incorporates a entire cellular phone into the frame of the glasses or
sunglasses (see fig. 2). The lenses of the spectacles may be photochromic. Also disclosed is a carrying
case or hard case (see fig. 3), which may serve as a means for recharging the battery of the spectacles or
as the remote unit. The case may have means for displaying information or may be used as a navigation

device.

18a

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.

This print takes account of replacement documents submitted after the date of filing to enable the application to comply

with the formal requirements of the Patents Rules 1995
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Hands Free Kit

This invention relates to a hands free kit for use with
a mobile phone and to a telephone incorporating such a hands
free kit. The term mobile phone is used herein to refer
either to a cellular phone or to a wireless telephone
extension that communicates with a base unit connected to a

land line.

The popularity of cellular phones has led to several
cohcerns regarding the safety of their use, these stem from
concern regarding the possible danger of to exposure to
electromagnetic radiation causing cancer with prolonged use

of a cellular phone in close proximity to the ear.

Though the evidence regarding the health hazard caused
by cellular telephones is inconclusive, there is a risk of
road accidents if such phones are used while driving. A
driver using one hand to hold a mobile phone to his head,
compromises his ability to drive safely and legislation is
being passed in many countries to make the use of hand held

phones illegal while driving.

For these and other reasons, it has already been
proposed to provide cellular phones with hands free kits.
These consist of an earpiece which is often placed within
the ear and a mouthpiece that hangs down on a wire to lie on
the chest of the user. The wire may then connect into the
phone unit. This has the advantage that no hands need be
used to support the phone, leaving the driver unencumbered
to control the vehicle. It also results in the phone being
located away from the user’s head. Since electromagnetic
radiation intensity follows an inverse square law, remotely
locating the phone will reduce the exposure of the user to

electromagnetic radiation emitted by the phone.
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This still leaves the problem that functions need to be
controlled via the phone’s keypad. However, voice
recognition allows the answering and making of calls to be
performed without viewing a screen or touching a keypad,

which makes operation easier and safer when driving.

The advent of recent improved technology, namely
Bluetooth®, has enabled a wireless connection between the
phone and the hands free kit. The resulting hands free
apparatus takes the form of an earpiece with workings which
rest on the ear, having a boom which extends towards the

mouth, for supporting a microphone.

While functionally adequate, such wireless hands free
kits are somewhat bulky, and unattractive as well as being
uncomfortable when used over long periods, due to their

weight being supported entirely on one ear.

With a view to mitigating the foregoing problem, the
bresent invention provides in its broadest aspect A pair of
spectacles incorporating and formed integrally with at least
an earpiece, a microphone, a power source and a radio
communication circuit. The term spectacles is used herein to

include sunglasses as well as prescription glasses.

Incorporating a microphone and earpiece in spectacles
effectively creates a dual purpose fashion accessory that is
both attractive and functional. Since spectacles, and in
particular sunglasses are supported by the ears, it enables
easy and comfortable positioning of a suitably placed

speaker or earpiece.

It is preferred for the wireless link to be a radio
link (i.e. a radio transmitter/receiver) mounted within the
frame of the spectacles. Such a radio link should preferably
have a weak transmitter (to reduce any radiation hazard) for
communicating with a remote unit or handset located nearby
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but it is conceivable that the spectacles may act as a self

contained mobile or cellular telephone.

The remote unit with which the microphone and earpiece
communicate need not necessarily be a mobile telephone,
though that is believed to be the primary application for
the present invention. It may alternatively be a PDA, a
portable or desktop computer, all of which are currently
available with Bluetooth® technology.

It is preferred for the lenses of the spectacles to be
photo-chromic. Because photo-chromic lenses darken
automatically when exposed to bright light, they enable the
spectacles to be used under all lighting conditions.

Mobile phones often have screens for displaying
relevant information. In an embodiment of the invention, an
LCD display screen is incorporated into a lens of the

spectacles.

The internal power source is preferably a rechargeable
battery. A jack plug may be provided to enable the battery
to be charged by a wired connection but, alternatively,
power can be coupled into the spectacles to recharge the

internal battery by means of an inductive loop.

The remote unit or handset with which the circuitry
mounted in the spectacles communicates may suitably be
designed as a case for the spectacles. Preferably, such a
case may additionally include means for charging any

internal battery of the spectacles.

It is possible to incorporate control buttons into the
frame of the spectacles and these are preferably mounted on

the inner side of the frame arms.
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The present invention will now be described further by
way of example with reference to the accompanying drawings
in which:

Figure 1 is a perspective view of a pair of sunglasses
embodying the a preferred embodiment of the invention,

Figure 2 is a similar perspective view of an
alternative embodiment, and

Figure 3 shows a case for the spectacles of Figure 1.

The spectacles shown in Figure 1, in this example
sunglasses 10, are outwardly conventional in appearance.
They comprise two lenses, 12a and 12b intended to be
positioned in front of the eyes of a user. The lenses are
supported by a frame 14 shaped in the usual manner to
support the weight of the sunglasses on the bridge of the
nose. The frame, as is conventional, may be made of metal or
a plastics material and its style may vary widely depending
on the preference of the user, the spectacles illustrated

being aimed at the sports market.

The frame 14 has two arms 16a and 16b folding about
hinges 18a and 18b respectively. The hinges allow the
sunglasses to be folded for easier storage when not in use.
The arms 16a and 16b extend rearwards from the frame and
rest above the ears of a user, to secure the lenses 12a and

12b in relation to the eyes.

A microphone 22 is incorporated into the bridge piece
of the frame 14. Furthermore, an earpiece 20 intended for
insertion into the ear of the user depends from either or
both arms 16a and or 16/b depending on the user’s

preference.

In order to function as a hands free kit, sunglasses 10
require a signal and power. For this purpose, the frame 10
acts also to house a battery and a radio link (not visible

in the drawing).
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The radio link communicates with a mobile phone or a
remote unit such as a PDA or a computer. This may be
achieved via any of the several existing wireless protocols

such as Bluetooth® or 802.11b.

Answering and making of calls with such arrangement can
be achieved by means of voice activation which is commonly
known in the art with reference to existing hands free kits.

A further embodiment of the present invention, shown in
Figure 2, incorporates a entire cellular phone into the
frame 14 of the sunglasses 10. Modern mobile phones have
removed unsightly aerials and produced smaller technology
which enables the microprocessor of the unit to be hidden
within the frame, retaining the design of the sunglasses.
Similarly to the simpler hands free sunglasses described by
reference to Figure 1, known voice recognition technology
may be employed in order to control the basic features of

the phone.

Alternatively, in order to operate the phone, the
embodiment of Figure 2 provides buttons 26, arranged on the
inside of arms 16a and 16b. for further convenience, a
primary function key 26a may be provided on the outside rim
of the frames of the sunglasses. Such a button can be easily
reached whilst the sunglasses are being used and may be
programmed to provide the most important features of the

phone simply by pressing one button.

Conventional mobile phones have an LCD display screen
for indicating dialled numbers and other information such as
battery and signal strength, such information may be
displayed on a similar panel (not shown) located on the
frame 14, or alternatively by using a lens 12a or 12b as an

LCD display screen.
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If a rechargeable battery is mounted in the frame of
the spectacles, it can be recharged either by means of a
wire connection. Conveniently the station used to recharge
the battery may be designed as a carrying case for the
spectacles. When using a case such as that shown in figure
3, an inductive loop 50 may be employed to charge the phone
without the need for cumbersome connecting wires. The case
40 would merely derive its own power by a jack plug

connection 52 with a mains power source.

The carrying case or hard case 40, as shown in figure
3, is conventional in design having a container section 42
and a 1lid 44. In addition to serving as a means for
recharging the internal battery of the spectacles, it may
act in the case of the embodiment of Figure 1 as the remote
unit. Hence the carrying case may comprise a cellular phone.
For such features and others described in more detail below,

the case 40 would reguire its own power supply.

Where the sunglasses 10 incorporate a cellular phone,
the hard case 40 is intended to act as more than simply a
charger. Modern cellular phones have many functions such as
settings for ringing tones and volumes, calendars, diaries,
calculators, and web access via WAP and other protocols.
With such control over functionality, simple voice control

is not sufficient to enable access to all the features.

The hard case 40 may provide access to these functions
by interacting with the sunglasses 10, either by wire or
more preferably, wireless communication. The case doubles as
the carrier of many of the functions of the phone and
therefore is provided with means for data entry and
retrieval. Such means may include a keyboard 48 and a
display screen (or touch screen) 46, arranged conveniently

around the inside of the container section 42 and 1lid 46.
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The hard case 40 can provide features not normally
associated with a cellular phone. These include a GPS
antenna and receiver, which combined with a database and
software, can allow the user to find his way whilst driving,
or alternatively as a pedestrian trying to navigate on foot
around an unfamiliar city. This can be achieved by looking
directly at the display in the case, or by viewing and
listening to whatever instructions are transmitted to the

sunglasses 10.

Further features may of course be employed such as
internet access via the case 40 as well as the features of
any PDA computer, with the added benefit that any or all the
information can be conveniently uploaded, or displayed via

wireless communication with the sunglasses 10.

With such hardware already in place, the hard case is
capable of providing many more features, such as acting as a
games console, or with provision of an aerial, and a
suitable tuner, a radio or television. Equally with
sufficient memory, either internal or in the form of memory
sticks, the hard case may be easily configured to function
as a portable MP3 player, or any other format of music or
video. Again, use of the spectacles conveniently enables
these features to be employed silently through the ear
piece, therein avoiding offending surrounding people, yet

conveniently without the use of wires.

Similarly, the case may also be capable of playing
footage taken from by camcorder or acting as a portable
display screen to view still pictures taken from a digital

camera.

With the potential for this number of features, the
case is a probably target for theft. With this in mind it

would also be prudent to include security features. These
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or potentially finger print or retinal scanners.
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Claims

1. A pair of spectacles incorporating and formed
integrally with at least an earpiece, a microphone, a power source

and a radio communication circuit.

2. A pair of spectacles as claimed in claim 1, wherein the
radio communication circuit serves to establish a wireless

connection between the earpiece and microphone and a nearby remote

unit.

3. A pair of spectacles as claimed in claim 1 or 2,
wherein the radio communication circuit serves to enable the
Spectacles to perform as a self-contained mobile or cellular

telephone.

4. A pair of spectacles as claimed in any preceding claim,

wherein the lenses of the spectacles are photochromic.

5. A pair of spectacles as claimed in any preceding claim,

wherein a the power source is a rechargeable battery.

6. A pair of spectacles as claimed in any preceding claim,

wherein the power source is provided by means of a solar panel.

7. A pair of spectacles as claimed in any preceding claim,
having controls buttons for operating the remote communication
circuitry, arranged on the inside edge of the arms for supporting

the spectacles.

8. A pair of spectacles as claimed in any preceding claim,

having a button capable of performing multiple functions.

S. A pair of spectacles as claimed in any preceding claim

wherein the éarpiece depends from an arm of the spectacles.
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10. A pair of spectacles as claimed in any claim, further
comprising a display screen, connected to the remote communication

circuitry.

11. A pair of spectacles as claimed in claim 10, wherein
the display screen is incorporated into a lens of the spectacles

in the form of an LCD.

12. A pair of spectacles as claimed in any preceding claim
having a jack plug socket for receiving a charging jack for

charging the batteries in the -spectacles.

13. A case for receiving a pair of spectacles as claimed in
any claim depending from claim 5, having means for recharging the

spectacles.

14. A case as claimed in claim 13, wherein charging is

effected by means of an inductive loop.

15. A case as claimed in claim 13 or 14, further having
means for communicating with the spectacles in order to uplocad or

download information.

le. A case as claimed in claim 15, wherein the means for

communicating is a wireless link.

17. A case as claimed in claims 13 to le, further having

means for displaying and means for inputting information.

18. A case as claimed in claims 13 to 17, further having a
GPS aerial and receiver for enabling the case to be used as a

navigation device.

19. A pair of spectacles constructed, arranged and adapted
to operate substantially as herein described with reference to and

as illustrated in the accompanying drawings.
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Amended claims have been filed as follows

!

Claims

1. A case for receiving a pair of spectacles of the type
having means for recharging the spectacles of the type formed
integrally with at least an earpiece, a microphone, a rechargeable
power source and a radio communication circuit

characterised by

the case having means for recharging the power source of the

spectacles.

2. A case as claimed in claim 1, where the means for
recharging is a jack plug for insertion into a socket provided on

the spectacles.

3. A case as claimed in claim 1 or 2, wherein charging is

effected by means of an inductive loop.

4. A case as claimed in any preceding claim, further
having means for communicating with the spectacles in order to

upload or download information.

5. A case as claimed in claim 4, wherein the means for

communicating is a wireless link.

6. A case as claimed in any preceding claim, further

having means for displaying and means for inputting information.

7. A case as claimed in any preceding claim, further
having a GPS aerial and receiver for enabling the case to be used

as a navigation device.

8. A case as claimed in any preceding claim, in
combination with a pair of spectacle formed integrally with at
least an earpiece, a microphone, a rechargeable power source and a

radio communication circuit.
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9. A combination as claimed in claim 8, wherein the radio
communication circuit serves to establish a wireless connection

between the earpiece and microphone and a nearby remote unit.

10. A combination as claimed in claim 8 or 9, wherein the
radio communication circuit serves to enable the spectacles to

perform as a self-contained mobile or cellular telephone.

11. A combination as claimed in any of claims 8 to 10,

wherein the lenses of the spectacles are photochromic.

12. A combination as claimed in any of claims 8 to 11,
wherein the rechargeable power source is further recharged by

means of a solar panel.

13. A combination as claimed in any of claims 8 to 12,
wherein the spectacles are provided with controls buttons for
operating the remote communication circuitry, arranged on the

inside edge of the arms for supporting the spectacles.

14. A combination as claimed in any of claims 8 to 13,
wherein the spectacles are provided with a button capable of

performing multiple functions.

15. A combination as claimed in any of claims 8 to 14,

wherein the earpiece depends from an arm of the spectacles.

16. A combination as claimed in any of claims 8 to 15,
wherein the spectacles further comprise a display screen,

connected to the remote communication circuitry.

17. A combination as claimed in claim 16, wherein the
display screen is incorporated into a lens of the spectacles in

the form of an LCD.
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18. A case for receiving a pair of spectacles constructed,
arranged and adapted to operate substantially as herein described
with reference to and as illustrated in figure 3 of the

accompanying drawings.

19. In combination, a case and a pair of spectacles,
constructed, arranged and adapted to operate substantially as
herein described with reference to and as illustrated in the

accompanying drawings.
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Vorrichtung zur Datenuibertragung zwischen einer Person und einer Basis
@ Vorrichtung zur Datenlibertragung zwischen einer Per- ’ 17
son und einer Basis, gekennzeichnet durch folgende _a/
Merkmale: 0
— an der Person anzusetzende Einrichtungen (6, 7, 8, 9, 1 13’

10, 11, 12) zur Dateneingabe und Datenausgabe;

— eine an der Person anzusetzende, den Datenaustausch
zu und von der Basis ermdglichende Sende/Empfanger-
Einrichtung (8).
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Woodward Corporation Ltd.
Douglas, Isle of Man 16329

Vorrichtung zur Datenﬁbeitragung zZwischen

einer Person und einer Basis

Die Erfindung bezieht sich auf eine Vorrichtung zur Daten-

lbertragung zwischen einer Person und einer Basis.

Derartige Vorrichtungen sind vielfdltig bekannt; die einfach-
ste ist wohl das iibliche Telefon, ob mit Schnur oder ohne
Schnur, desweiteren z.B. Freisprechanlagen fiir Mobiltelefone,
Display-Brillen zum drahtlosen Einspielen von Fernsehprogram-~

men etc.

Als Basis kann hierbei jede Station dienen, die zum Datenaus-
tausch geeignet ist, seien es z.B. Basisstationen bei Telefo-
nen, wie erwdhnt, seien es Personalcomputer oder Datenbank-

server etc.

Ein weiteres Beispiel sind sogqg. Freisprechanlagen flir Mobil-
telefone, wie sie z.B. in der US-PS 4,893,344 beschrieben
sind. Die Freisprecheinrichtung weist hierbei einen Ohrbiligel
auf, wie er z.B. von Diktiergeriten bekannt ist, an dem ein
Ohrhérer befestigt ist. Von diesem geht ein Stab aus, der im
vorderen Bereich gebogen ist und ein Kleinmikrofon tragt.
Uber ein Kabel werden die Signale zwischen Mikrofon und Ohr-
horer und Mobiltelefon Ubertragen, wobei dieses Kabel am Ende
einen Stecker aufweist, der z.B. auf der Schulter mit Hilfe
eines Klettbandes befestigt werden kann. Von dort fihrt ein

weiteres Kabel dann zu dem Mobiltelefon.

.
.
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Diese Freisprechvorrichtung funktioniert zwar zufriedenstel-
lend; es ist jedoch unbequem und nicht komfortabel, stdndig
die Vorrichtung auf dem Ohr zu tragen, z.B. wdhrend man Auto

fahrt.

Gerade in Automobilen haben sich Freisprechanlagen bewahrt,
bei denen das Mobiltelefon in eine spezielle Haltevorrichtung
eingesteckt wird, wobei eine spezielle Lautsprechervorrich-
tung und ein empfindliches Mikrofon vorgesehen sind, so dass
der Fahrer, ohne die Hidnde vom Steuerrad zu nehmen, direkt in
das Mobiltelefon sprechen kann und gleichzeitig den Anrufer
bzw. Angerufenen durch den verstidrkten Lautsprecherton ver-
steht. Da die Haltevorrichtung in der Regel stationdr im
Kraftfahrzeug angeordnet ist, ist es nicht méglich, die Frei-

sprechvorrichtung auch an anderen Orten zu verwenden.

Der Erfindung liegt die Aufgabe zugrunde, eine Vorrichtung
zur Datenlibertragung zwischen einer Person und einer Basis
anzugeben, die relativ einfach realisiert werden kann und

universell einsetzbar ist.

Diese Aufgabe ist gemd der Erfindung durch die Merkmale des
Anspruches 1 gelost.

Somit werden gemdR der Erfindung Einrichtungen zur Datenein-
gabe und Datenausgabe direkt an der Person angesetzt, wobei
dann ebenfalls eine an der Person anzusetzende, den Datenaus-
tausch zu und von der Basis erméglichende drahtlose Sen-
de/Empfénger-Einrichtung vorgesehen ist. Die Einrichtungen
kénnen in einer Baueinheit zusammengefaBt sein, so dass z. B.
ein Mikrofon und ein Sender oder ein Display und ein Sen-

der/Empfianger eine kompakte Einheit bilden.

Die Einrichtungen zur Dateneingabe und Datenausgabe umfassen
z. B. ein Mikrofon und einen Lautsprecher, aktive Sensoren,

Mikrocontroller oder ein Display etc. Die Sende/Empfédnger-
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Einrichtung ist vorzugsweise ein kleiner Sender/Empfénger,
der im Megahertz-Bereich z.B. bei der Frequenz 433 MHz arbei-

tet.

Die verwendeten Elemente sind vorzugsweise autark und weisen
jeweils eine eigene Energieversorgung und ggf. einen eigenen
Sender und/oder Empfénger auf. Eine gemeinsame Energieversor-
gung und ein gemeinsamer Sender/Empfdnger ist jedoch nicht
ausgeschlossen. Im Rahmen der Entwicklung der Mikroelektronik
sind die hier angesprochenen Elemente so klein bauend gewor-
den, dass sie z.B. ohne weiteres einfach auf die Gesichtshaut
einer Person aufgeklebt oder gar implantiert werden k&nnen,

ohne dass dieses stérend ware.

So kann z.B. ein kleines Mikrofon mit integriertem Sender auf
die Wangenknochen oder in der Nihe der Schldfe oder sogar auf
einen Zahn aufgeklebt werden. Ebenso kann ein Ohrhérer mit
integriertem Sender/Empfdnger direkt am Ohr befestigt werden

etc.

Die erwdhnten Elemente konnen vorteilhaft in eine Brille in-
tegriert sein bzw. auf eine vorhandene Brille aufgeklebt wer-
den. In die Brille kann z. B. an dem Rand der Brillenoptik
ein Display integriert sein, iliber das optische Daten etwa aus
dem Internet eingespielt werden kdnnen. Auch eine Einspielung
von GPS-Daten zum Bestimmen der Position der Person ist még-
lich. Dieses ist insbesondere vorteilhaft bei einigen Frei-
zeitsportarten, bei denen sich die Person haufig nicht in Ge-
bieten aufhdlt, in denen eine direkte Telekommunikation mog-
lich ist. Ebenso kann mit der Brille eine Bildaufnahmeein-
richtung verbunden sein, durch die der Brillentrdger hindurch
sehen kann und {iber die das aufgenommene Blickfeld an die Ba-

sis lbermittelt wird.

Besonders eignet sich die Vorrichtung gemaf der Erfindung als

Freisprechvorrichtung fiir ein Mobiltelefon. Bevorzugt werden
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-
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die einzelnen Elemente der Vérrichtung in eine Brille inte-
griert oder anderweitig mit dieser befestigt, wobei die Si-
gnalverbindung zu dem Mobiltelefon zwar eine herkémmliche Ka-
belverbindung sein kann, jedoch vorzugsweise durch den er-
wahnten im Megahertzbereich arbeitenden Sender/Empfinger ge-
bildet wird. Auch eine Infrarotverbindung oder eine Funkiiber-
tragung, z.B. nach dem Blue-Tooth-Protokoll-Standard ist még-
lich. '

Bei einer Freisprechvorrichtung fir ein Mobiltelefon ist das
Mikrofon an der Brille so angeordnet, dass entweder Korper-
schall oder Luftschall empfangen wird, befindet sich also in
der N&he oder liegt direkt an einem Sch&delknochen an, z.B.
am Nasenbein oder im Bereich der Schlafe bzw. liegt am unte-
ren Rand der Brille in der N&dhe des Mundes. Das Mikrofon kann
jedoch z.B. auch von einem Brillenbiigel ausgehen und an den

Wangenknochen angelegt werden.

Die Vorrichtung gemaB der Erfindung kann auch einen Datentri-
ger ggf. mit einem Mikrocontroller aufweisen, wobei diese
Einheit vielfdaltig genutzt werden kann. Auf diese Weise ist
es z.B. méglich, ein Mobiltelefon akustisch ein- und auszu-
schalten oder in dem Mobiltelefon gespeicherte Telefonnummern

akustisch anzusteuern.

Der Datentrager kann auch fur eine Dateniibertragung z.B. in
das bzw. aus dem Internet verwendet werden, oder es kann iiber
den Sender/Empfédnger eine Verbindung mit einem Computer her-
gestellt werden, sodass z.B. medizinische Daten der Person
etwa im Rahmen einer medizinischen Langzeituntersuchung iber-
tragen werden; ebenso ist eine Zugangskontrolle méglich oder,
sofern auf dem Datentrédger entsprechend den heute bekannten
elektronischen Geldkarten ein Geldbetrag abgespeichert ist,

ein Zahlungsverkehr, etc.

Weitere Ausgestaltungen gehen aus den Unteransprichen hervor.

.
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Die Erfindung ist in einem Ausfuhrungsbeispiel anhand der
Zeichnung nédher erldutert, wobei in der einzigen Figur eine
in eine Brille integrierte Freisprechvorrichtung gemaB der

Erfindung dargestellt ist.

In der Figur 1 ist eine Brille 1, z.B. eine Schutzbrille, ei-
ne Sonnenbrille, etc., dargestellt, die einen Rahmenbiigel 2,
zwel mit diesem verbundene Ohrbligel 3 und ebenfalls eine mit
dem Rahmenbligel verbundene durchsichtige Sichtscheibe 4 sowie
einen Nasenhalter 5 aufweist, der an einem unteren Ausschnitt
der Scheibe 4 mit dieser befestigt ist. In den Nasenhalter 5
ist ein Mini-Mikrofon 6 eingebaut. Das Mikrofon liegt entwe-
der an einer Stelle, wo es Korperschall empfangt, z. B. liegt
auf dem Nasenbein auf. Eine Anordnung am unteren Ende des Na-
senhalters ist ebenso méglich: dieses Mikrofon 6° empfiangt
dann uber die Luft den Sprachschall. Es ist im Prinzip auch
méglich, das Mikrofon auf die Hand oder etwa einen Zahn des

Brillentragers aufzukleben bzw. zu implantieren.

Im Endbereich der Ohrbiigel 3 sind kleine Lautsprecherkapseln
7 vorgesehen. In dem einen Ohrbiigel ist ein Sender/Empfanger
8 mit einer Antenne und einem Verstidrker, die hier nicht dar-
gestellt sind, eingebaut, der im 433 MHz-Band arbeitet. Mi-
krofon 6, Lautsprecherkapseln 7 und Sender/Empfinger sind je-
weils autark, d.h., weisen ihre eigene Energieversorung auf,
wobei die Kommunikation zwischen diesen Elementen vorzugswei-
se drahtlos Uber einen Sender/Empfanger erfolgt. Fir eine
zentrale Versorgung kann in dem Ohrbiigel eine Stromversorgung
9 vorgesehen sein, die z.B. eine kleine Knopfzelle ist, und
die den Sender/Empfanger mit seiner Antenne und der Verstir-
kerschaltung entsprechend mit Energie versorgt. Alternativ,
sofern geniigend Platz vorhanden ist, koénnte anstelle einer

Knopfzelle auch eine Solarbatterie verwendet werden.
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Die heutigen Solarbatterien erzeugen selbst bei normalem Zim-
merlicht ausreichend Strom, um derartige Sender/Empfanger zu

versorgen.

Auf Seiten des Mobiltelefones muss natirlich ein entsprechen-
der Sender/Empfé&nger mit einer Steuerschaltung zum Ansteuern

des Mobiltelefones vorhanden sein.

In dem anderen Ohrbiigel 3 ist noch ein kleiner Mikrocontrol-
ler 10 mit einem Datentr&dger eingebaut, der bei der Steuerung
der gesamten Kommunikation mit dem Mobiltelefon eingesetzt
werden kann. Auch der Mikrocontroller 10 ist bevorzugt autark
oder an die zentrale Stromversorgung 9 angeschlossen. In der
Sichtscheibe 4 kann noch, z.B. in einer Ecke, ein kleines
Display 11, gegebenenfalls ebenfalls mit einem kleinen zu-
sdtzlichen Datentrdger 12 angeordnet werden, um hier visuelle

Informationen einzuspielen.

Des weiteren ist denkbar, auf den Brillengldsern eine Optik
13 (hier nur fir das linke Brillenglas gezeigt) mit einem Fo-
toempfédnger sowie einem Sender anzuordnen, die die Umgebung
in Blickrichtung erfasst, so dass das erfasste Bild an die
Basis tibertragen wird. Die Optik 13 kann z. B. fir den Bril-
lentrager durchsichtig sein, so dass dieser ebenfalls das
Bild sieht. Eine solche Anordnung kann z. B. bei Reparaturar-
beiten, Operationen oder dergleichen vorteilhaft sein. An der
Basis konnen dann Fachleute das iibertragene Bild begutachten.
Es ist zusadtzlich moglich, diese Optik an dem Brillenrahmen 2

anzuordnen, wie durch 13° angedeutet.

Die Anordnung der geschilderten Komponenten ist im Grunde be-
liebig, sofern ihr Zweck erfiullt wird; einige kénnten zum
Beispiel auch im Rahmenbiigel untergebracht werden. Die Kompo-
nenten kénnten auch einfach etwa auf die Brillenbiigel, den

Brillenrahmen oder die Brillengliser aufgeklebt sein.

.
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Sofern die einzelnen Komponenten nicht drahtlos miteinander
kommunizieren, konnen sie auch untereinander mit Leitungen
verbunden sein, wobei hier nur die zu dem Mikrofon fiihrende
Leitung 14 und eine ebensolche zu dem Datentriager 12 fiihrende

Leitung 15 dargestellt sind.

Alternativ zu der drahtlosen Ubertragung ist es natiirlich
méglich, an z.B. der Unterseite eines Ohrbiigels einen Kabel-
anschluss 16 (der hier auf der Oberseite des in der Figur
rechten Ohrbiigels gezeigt ist) vorzusehen, sodass die Si-
gnalinformation zwischen der Vorrichtung und dem Mobiltelefon
bzw. einer anderen Basis in herkémmlicher Weise durch ein Ka-

bel erfolgt.

Zum Anwédhlen der Basis oder des Telefons eines Anzurufenden
ist es méglich, die Basis, z.B. das Mobiltelefon, akustisch
anzusteuern und dann auch etwa das Telefon des Anzurufenden

akustisch anzuwdhlen; solche Stimmsteuerungen sind bekannt.

Im Ubrigen kann der Datentrdger des .Mikrocontrollers oder
derjenige des Displays auch noch personenbezogene Daten fiih-
ren, so dass die beschriebene Vorrichtung, wie oben bereits
erwdhnt, zur berihrungslosen Zugangskontrolle oder fiir den
Zahlungsverkehr benutzt werden kann; der notwendige Signal-

austausch hierzu erfolgt wiederum liber den Sender/Empfanger.

Im Rahmen der Erfindung ist es im Uubrigen auch méglich, in
der Figur nur angedeutete autarke Sensoren 17 zu verwenden,
die neben dem eigentlichen Sensor auch eine Energieversorgung
und einen Sender bzw. einen Sender/Empfanger aufweisen. Die
Sensoren kénnen z. B. personenbezogene Daten erfassen, etwa
die Hauttemperatur, Hirnstréme, den Hautwiderstand etc. und
diese Daten an eine Basis melden. Dies kann tiber den Sen-
der/Empfanger der Brille 1 oder aber direkt erfolgen. Im Fal-
le, dass die Sensoren auch einen Empfianger aufweisen, kénnen

die Sensoren etwa von der Basis Signale erhalten, z. B. neu

.
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