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(57) ABSTRACT 

In some embodiments, a first device may be provided. The 
first device may comprise a lens housing adapted to support a 
first lens and a second lens, a first temple movably coupled to 
the lens housing, a second temple movably coupled to the lens 
housing, an electronics module disposed at least partially 
within the first temple, and a first electrical conductor coupled 
to the first temple. A first conductive path may be provided 
from the first temple to the lens housing at least in part by the 
first electrical conductor. The first electrical conductor may 
be configured to couple the electronics module to the first 
temple. 
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ELECTRONIC FRAMES COMPRISING 
ELECTRICAL CONDUCTORS 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

This application claims benefit under 35 U.S.C. § 119( e) of 
U.S. provisional patent application No. 61/441,817, filed on 
Feb. 11, 2011, the entire disclosure of which is incorporated 
herein by reference for all purposes. 

BACKGROUND OF THE INVENTION 

In today's world, spectacle eyeglass frames are very fash­
ionable. While the trend for the eyeglass lenses is to make 
them thinner, lighter, and less visible, at the same time, it is the 
eyeglass frame that makes the fashion statement for the eye­
glass wearer. 

Concurrent with these trends is another trend concerning 
the inclusion of electronic components and devices into spec­
tacle eyewear. The trend of utilizing electronics in eyewear 
appears to be accelerating and the applications being devel­
oped by others are expanding. As theses trends continue, it is 
becoming increasingly relevant to find ways to incorporate 
electronics into eyewear without harming the aesthetics and 
functionality of the eyewear. In addition, it may be desirable 
that the inclusion of electronics not limit the fashion design of 

2 
In some embodiments, in the first device as described 

above, the first electrical conductor may be integrally coupled 
to the first temple. In some embodiments, the first electrical 
conductor may be insert-molded with the first temple. In 
some embodiments, in the first device as described above, the 
first electrical conductor may comprise a lug. 

In some embodiments, in the first device as described 
above, the first device may further comprise a second electri­
cal conductor coupled to the first temple. A second conductive 

10 path may be provided from the first temple to the lens housing 
at least in part by the second electrical conductor. The second 
conductive path may be electrically isolated from the first 
conductive path. The second electrical conductor may be 
configured to couple (e.g. constrain) the electronics module. 

15 In some embodiments, the second electrical conductor may 
be integrally coupled to the first temple. In some embodi­
ments, the second electrical conductor may be insert-molded 
with the first temple. In some embodiments, in the first device 
as described above, the second electrical conductor may com-

20 prise a lug. 
In some embodiments, in the first device as described 

above, the electronics module may comprise any two of: a 
power source, a controller, and a sensor. In some embodi­
ments, where the electronics module comprises a sensor, the 

25 sensor may comprise a touch switch. In some embodiments, 
the touch switch is any one of a membrane switch or a capaci­
tive touch switch. 

the eyeglass frame or limit the materials of eyeglass frame. It 
may also be desirable to reduce the number of stock keeping 
units (SKU s) of completed eyeglass frames or eyeglass frame 30 

components (frame fronts, bridges, temples, etc.), and to 
allow for robust placement of the electronics on or within the 
frames. It is also generally desirable to provide for efficient 
design and manufacturing of the eyeglass frames and com-

In some embodiments, in the first device as described 
above, the first electrical conductor may be electrically 
coupled to a slip ring. In some embodiments, the first device 
may further comprise a hinge and the slip ring may be dis-
posed substantially within the hinge. In some embodiments, 
the slip ring may comprise a part of the hinge. 

In some embodiments, in the first device as described 
ponents. 

BRIEF SUMMARY OF THE INVENTION 

Some embodiments provided herein may include a device 
or apparatus (such as eyeglass frames) having one or more 
conductors that may be utilized to form a part of a conductive 
path from the temple to the lens housing of the frames. The 
one or more conductors may be coupled to one of the temples 
of the frames and may be configured in such a way so that they 
may hold the electronic components of the frames ( or an 
electronics module that comprises one or more electronic 
components) in place, such as within a cavity of the temple. 
Some embodiments provided herein may also include a 
method of manufacturing a device or apparatus such as an 
electronic eyeglass frame that includes disposing electronic 
components on a capacitive touch switch and then coupling 
the capacitive touch switch to an enclosure (such as an elec­
tronics module) in such a way that the electronic components 
that were disposed on the capacitive touch switch are sub­
stantially enclosed by the enclosure. 

In some embodiments, a first device may be provided. The 
first device may comprise a lens housing adapted to support a 
first lens and a second lens, a first temple movably coupled to 
the lens housing, a second temple movably coupled to the lens 
housing, an electronics module disposed at least partially 
within the first temple, and a first electrical conductor coupled 
to the first temple. A first conductive path may be provided 
from the first temple to the lens housing at least in part by the 
first electrical conductor. The first electrical conductor may 
be configured to couple the electronics module to the first 
temple. In some embodiments, the first electrical conductor 
may be configured to constrain the electronics module. 

35 above, the electronics module may be configured to be 
removably coupled to the first temple. In some embodiments, 
the electronics module or a component thereof may be remov­
ably coupled to the first electrical conductor. 

In some embodiments, in the first device as described 
40 above, the electronics module may include an opening. In 

some embodiments, the first electrical conductor may have a 
first portion that extends a first distance of at least approxi­
mately 1 cm into the electronics module through the opening. 
In some embodiments, the first electrical conductor may have 

45 a second portion that extends a second distance of at least 
approximately 1 cm outside of the electronics module away 
from the opening. In some embodiments, the first distance 
that the first portion of the first electrical conductor extends 
into the electronics module may be at least approximately 2 

50 cm. In some embodiments, the second distance that the sec­
ond portion of the first electrical conductor extends away 
from the opening may be at least approximately 2 cm. 

In some embodiments, in the first device as described 
above, the first electrical conductor may comprise a single 

55 structural element. In some embodiments, in the first device 
as described above, the first electrical conductor may be con­
figured to maintain the first conductive path as the first temple 
is moved relative to the lens housing. 

In some embodiments, in the first device as described 
60 above, the first device may further comprise a first lens 

coupled to the lens housing. In some embodiments, the first 
lens may include a first electrical contact. The first conductive 
path may be electrically coupled to the first electrical contact. 
In some embodiments, where the first device further com-

65 prises a second electrical conductor coupled to the first 
temple and a second conductive path is provided from the first 
temple to the lens housing at least in part by the second 
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electrical conductor, the lens may further include a second 
electrical contact. The second conductive path may be elec­
trically coupled to the second electrical contact. 

In some embodiments, a first method may be provided. The 
first method may include the steps of providing a capacitive 
touch switch, disposing a plurality of electronic components 
on the capacitive switch, and coupling the capacitive touch 
switch to a partial enclosure. 

In some embodiments, in the first method as described 
above, the first method may further include the step of elec- 10 

trically coupling one or more of the plurality of electronic 
components to the capacitive touch switch. In some embodi­
ments, the step of electrically coupling one or more of the 
plurality of electronic components to the capacitive touch 15 
switch may comprise reflow soldering. 

4 
In some embodiments, in the first method as described 

above, the capacitive touch switch may be coupled to the 
enclosure using any one of, or some combination of: a fas­
tener or an adhesive. 

In some embodiments, in the first method as described 
above, the capacitive touch switch may comprise a stiff mate­
rial. In some embodiments, in the first method as described 
above, the capacitive touch switch may comprise a rigid, 
molded plastic such as a liquid crystal polymer or other plas­
tic engineered for ablation and plating. 

In some embodiments, a method may be provided. The 
method may include the steps of providing a substrate (such 
as a surface of touch switch), disposing a plurality of elec­
tronic components on the substrate, electrically coupling one 
of the plurality of electronic components to another of the 
plurality of electronic components, coupling the substrate to 
a partial enclosure, and coupling the enclosure to a temple of 
an eyeglass frame. In some embodiments, the step of coupling 

In some embodiments, in the first method as described 
above, the first method may further include the step of elec­
trically coupling one of the plurality of electronic compo­
nents to another of the plurality of electronic components. 

In some embodiments, in the first method as described 
above, the first method may further include the step of cou­
pling the enclosure to a temple of an eyeglass frame. In some 
embodiments, the step of coupling the enclosure to the temple 

20 the enclosure to the temple of the eyeglass frame may com­
prise disposing the enclosure substantially within the temple 
of the eyeglass frame. 

of the eyeglass frame may comprise disposing the enclosure 25 

substantially within the temple of the eyeglass frame. In some 
embodiments, the eye glass frame may comprise an electro­
active eyeglass frame. In some embodiments, the eyeglass 
frame may comprise a first conductive path and the first 
method may further comprise the step of electrically coupling 30 

at least one of the electronic components to the first conduc­
tive path. In some embodiments, the first conductive path may 
be electrically coupled to an electro-active lens. In some 
embodiments, the first conductive path may comprise anyone 
of, or some combination of: a slip ring and a pogo pin. In some 35 

embodiments, where the first conductive path includes a slip 
ring, the first conductive path may further comprise a lug 
coupled to the slip ring. In some embodiments, the lug may be 
integrally coupled to the temple. In some embodiments, the 
first method may further include the step of insert molding the 40 

lug into the eye glass frame. In some embodiments, the lug 
may be disposed on the capacitive touch switch. 

In some embodiments, in the first method as described 
above, the enclosure may comprise an electronics module. In 
some embodiments, the enclosure may comprise a temple of 45 

an eyeglass frame. 
In some embodiments, in the first method as described 

above, the first method may further comprise the step of 
applying a conformal coating to the plurality of electronic 
components. In some embodiments, the conformal coating 50 

may comprise brushed, spray, or dip applied acrylic, silicone, 
or epoxy. In some embodiments, the first method may further 
include the step of masking a portion of the electronic com­
ponents such that an electrical contact is exposed through the 
conformal coating. In some embodiments, the first method 55 

may further include the step of removing a portion of the 
conformal coating to expose an electrical contact of one or 
more of the plurality of electronic components. 

In some embodiments, in the first method as described 
above, the plurality of electronic components may comprise 60 

any one of, or some combination of: a flexible circuit, a 
printed circuit board, or an electrical connector. In some 
embodiments, the plurality of electronic components may 
include a power source. 

In some embodiments, in the first method as described 65 

above, the capacitive touch switch and the enclosure may be 
configured to be pressure fitted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of exemplary electronic eyewear 
from a front view in accordance with some embodiments. 

FIG. 2 is an illustration of exemplary electronic eyewear 
from a front view in accordance with some embodiments. The 
temple of the eyewear is transparent to show the components 
disposed therein. 

FIG. 3 is an illustration of exemplary electronic eyewear 
from a front view in accordance with some embodiments. The 
temple of the eyewear is transparent to show the components 
disposed therein. 

FIG. 4 is an illustration of the temple of exemplary elec­
tronic eyewear in accordance with some embodiments. The 
temple of the eyewear is transparent to show the components 
disposed therein. 

FIG. 5 is close-up illustration of the first and second elec­
trical conductors coupled to the temple of the exemplary 
electronic eyewear in accordance with some embodiments. 
The outer side of the temple (i.e. the portion of the temple that 
faces away from the wearer when the eyewear is worn) is 
shown, but the temple of the eyewear is transparent to show 
the components disposed therein. 

FIG. 6 is a close-up illustration of a portion of the temple of 
the exemplary electronic eyewear in accordance with some 
embodiments. The inner side of the temple (i.e. the portion of 
the temple that faces the wearer when the eyewear is worn) is 
shown as having a cavity with a portion of the first and second 
electrical conductors disposed therein. 

FIG. 7 is a close-up illustration of a side-view of a portion 
of the temple of the exemplary electronic eyewear in accor­
dance with some embodiments. The temple is shown as being 
transparent to illustrate the electrical conductors disposed 
within the temple. 

FIG. 8 is a close-up illustration of a side-view of a portion 
of the temple of the exemplary electronic eyewear in accor­
dance with some embodiments. The inner side of the temple 
(i.e. the portion of the temple that faces the wearer when the 
eyewear is worn) is shown as having a cavity with a portion of 
the first and second electrical conductors disposed therein. 

FIG. 9 is a close-up illustration of a side-view of a portion 
of the temple of the exemplary electronic eyewear in accor­
dance with some embodiments. The outer side of the temple 
(i.e. the portion of the temple that faces away from the wearer 
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when the eyewear is worn) is shown, but the temple is trans­
parent to illustrate the electrical conductors disposed therein. 

FIG. 10 is a close-up illustration of a top-view of a portion 
of the temple of the exemplary electronic eyewear in accor­
dance with some embodiments. The temple is transparent to 
illustrate the electrical conductors disposed therein. 

FIG. 11 is a close-up illustration of a top-view of a portion 
of the temple of the exemplary electronic eyewear in accor­
dance with some embodiments. The temple is transparent to 
illustrate the electrical components disposed therein. 

FIG. 12 is a close-up illustration of a side-view of a portion 
of the temple of the exemplary electronic eyewear in accor­
dance with some embodiments. The inner side of the temple 
(i.e. the portion of the temple that faces the wearer when the 
eyewear is worn) is shown as having a cavity with a portion of 
the first and second electrical conductors disposed therein. An 
exemplary electronics module is shown as being inserted 
within the cavity. 

6 
FIG. 24 is an illustration of an exemplary electronics mod­

ule outer casing in accordance with some embodiments. 
FIG. 25 is an illustration of an exemplary molded capaci­

tive touch switch which further shows exemplary traces in 
accordance with some embodiments. 

FIG. 26 shows the exemplary molded capacitive touch 
switch of FIG. 25 having exemplary electrical components 
disposed thereon in accordance with some embodiments. 

FIG. 27 is an illustration of an exemplary printed circuit 
10 board in accordance with some embodiments. 

FIG. 28 shows the exemplary molded capacitive touch 
switch in the above figures having additional exemplary elec­
trical components including the exemplary printed circuit 
board of FIG. 28 disposed thereon in accordance with some 

15 embodiments. 
FIG. 29 shows the exemplary molded capacitive touch 

switch having exemplary electrical components disposed 
thereon disposed within in electronics module in accordance 
with some embodiments. 

FIG. 13 is a close-up illustration of a side-view of a portion 20 

of the temple of the exemplary electronic eyewear in accor­
dance with some embodiments. The exemplary electronics 
module is shown as being disposed within a portion of the 
temple. 

FIG. 30 is a flow chart of an exemplary fabrication method 
in accordance with some embodiments. 

DETAILED DESCRIPTION OF THE INVENTION 

Some terms that are used herein are described in further 
detail as follows: 

FIG. 14 is an illustration an exemplary electronics module 25 

coupled to the electrical conductors in accordance with some 
embodiments. As used herein, the term "approximately" may refer to plus 

or minus 10 percent, inclusive. Thus, the phrase "approxi­
mately 10 mm" may be understood to mean from 9 mm to 11 

30 mm, inclusive. 

FIG. 15 is an illustration of the components of the exem­
plary eyewear as they may be disposed within the temple of 
the eyewear in accordance with some embodiments. 

FIG. 16 is an illustration of the components of the exem­
plary eyewear as they may be disposed within the temple of 
the eyewear in accordance with some embodiments. FIG. 16 
further shows the outline of the temple. 

FIG. 17 is an illustration of a portion of the temple of the 
exemplary electronic eyewear in accordance with some 
embodiments. The inner side of the temple (i.e. the portion of 
the temple that faces the wearer when the eyewear is worn) is 
shown as having a cavity with a portion of the first and second 
electrical conductors disposed therein. 

As used herein, the term "comprising" is not intended to be 
limiting, but may be a transitional term synonymous with 
"including," "containing," or "characterized by." The term 
"comprising" may thereby be inclusive or open-ended and 

35 does not exclude additional, unrecited elements or method 
steps when used in a claim. For instance, in describing a 
method, "comprising" indicates that the claim is open-ended 
and allows for additional steps. In describing a device, "com­
prising" may mean that a named element(s) may be essential 

40 for an embodiment, but other elements may be added and still 
form a construct within the scope of a claim. In contrast, the 
transitional phrase "consisting of' excludes any element, 
step, or ingredient not specified in a claim. This is consistent 

FIGS. 18(a)-(c) include illustrations of a portion of the 
temple of the exemplary electronic eyewear in accordance 
with some embodiments. FIG. 18(a) shows the exemplary 
eyewear having a plurality of electronic components disposed 
within the temple and coupled therein by electrical conduc- 45 

tors. FIG. 18(b) shows an embodiment where an electronics 
module is disposed within the temple and coupled thereto by 
electrical conductors. FIG. 18(c) shows a transparent view of 

with the use of the term throughout the specification. 
As used herein, a "conductive path" refers to a continuous 

path for which electrons (i.e. current) may flow from one 
point to another. The conductive path may comprise one 
component, or more than one component. For instance, a 
conductive path may comprise portions of a lens housing, a the electronics module shown in FIG. 18(b) to illustrate the 

electrical conductors coupling to an electronic component 
therein. 

FIG. 19 is an illustration of the various components that 
comprise a current electronics module, including a capacitive 
touch switch. 

FIG. 20(a) is an illustration of a top view and FIG. 20(b) is 
a cross-sectional view of the electronics module and compo­
nent shown in FIG. 19. 

FIG. 21 is an illustration of the various components that 
could comprise an exemplary electronics module that 
includes a capacitive touch switch in accordance with some 
embodiments. 

FIG. 22 is an illustration of an exemplary capacitive touch 
switch comprising reflow solder in accordance with some 
embodiments. 

50 temple, a hinge, a lens, and/or conductive material disposed 
between (or within) some or all of the components. 

As used herein, "coupled" may refer to any marmer of 
connecting two components together in any suitable manner, 
such as by way of example only: attaching ( e.g. attached to a 

55 surface), disposing on, disposing within, disposing substan­
tially within, embedding within, embedded substantially 
within, etc. "Coupled" may further comprise fixedly attach­
ing two components ( such as by using a screw or embedding 
a first component into a second component during a manu-

60 facturing process), but does not so require. Two components 
may be coupled temporarily simply by being in physical 
contact with one another. Two components are "electrically 
coupled" or "electrically connected" if current can flow from 

FIG. 23 is an illustration of an exemplary flex circuit which 65 

may be included in an electronics module in accordance with 
some embodiments. 

one component to another. That is, the two components do not 
have to be in direct contact such that current flows from the 
one component directly to the other component. There may 
be any number of other conductive materials and components 
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disposed electrically between two components "electrically 
coupled" so long as current can flow there between. 

As used herein, a "dynamic lens" may refer to a lens with 
an optical power which is alterable with the application of 
electrical energy, mechanical energy or force. Either the 
entire lens may have an alterable optical power, or only a 
portion, region or zone of the lens may have an alterable 
optical power. The optical power of such a lens is dynamic or 
tunable such that the optical power can be switched between 
two or more optical powers. The switching may comprise a 10 

discrete change from one optical power to another (such as 
going from an "off' or inactive state to an "on" or active state) 
or it may comprise continuous change from a first optical 
power to a second optical power, such as by varying the 
amount of electrical energy to a dynamic element (e.g. tun- 15 

able). One of the optical powers may be that of substantially 
no optical power. A dynamic lens may also be referred to as a 
dynamic optic, a dynamic optical element, a dynamic optical 
zone, dynamic power zone, or a dynamic optical region. 

As used herein, "electro-active spectacles," "electronic 20 

spectacles," "electro-active spectacle frames," "electronic 
spectacle frames," "electro-active eyeglasses," "electro-ac­
tive eyeglass frames," "electro-active frames," "electro-active 
lenses" or any permutation of"electro-active" or "electronic" 
may broadly refer to any eyeglass frame or lens that com- 25 

prises an electronic component or components. The electrical 
components can be coupled to any part of the electro-active 
(e.g. electronic) frames or lenses. This may comprise, for 
instance, any and all uses whereby the eyeglass frames house 
some, most, or all of the electronics and/or the lens comprises 30 

a component or components that may be activated and/or 
deactivated by an electrical current or voltage. Examples 
include: electronic focusing eyeglasses, electro-chromic eye­
glasses, electronic tinted eyeglasses, eyeglasses comprising a 
micro-display allowing for viewing a digital image in space, 35 

eyeglasses comprising an electronic heads up display, eye­
glasses that comprise an antistatic element to keep the eye­
glass lenses clean, electronic shutter eyeglasses for viewing 
3D images, electronic eyeglasses that comprise an occlusion 
control for vision training; electronic eyeglasses for myopia 40 

control, eyeglasses that comprise a component of a telescope 
or the complete telescope, eyeglasses that comprise a micro­
scope, eyeglasses that comprise a camera, eyeglasses that 
comprise a directional microphone, eyeglasses that comprise 
a rangefinder, eyeglasses that comprise an image intensifier, 45 

eyeglasses that comprise a night vision enhancement feature, 
occupation eyeglasses, gaming eyeglasses; eyeglasses that 
may comprise electronic components to provide a user with 
functionality for receiving input from a wearer and perform-
ing a specific operation in response, such as providing infor- 50 

mation to thewearer-e.g. a virtual personal assistant (that is, 
eyeglasses that may comprise electronic components such as 
an input device ( e.g. a microphone) for receiving signals ( e.g. 
commands or questions) from a wearer; a micro-processor 
that may process the input received from the wearer and 55 

determine an appropriate action or response; a memory or 
other storage device that may store associations between 
input received and predetermined functions; voice recogni­
tion software for identifying the information in an input 
received from a wearer; an output device ( e.g. a speaker) for 60 

communicating or signaling information to a wearer, etc.). It 
should be understood that the above is not intended to be an 
exhaustive list, and that any functionality or components may 
be included in such frames. 

As used herein, an "electronic component" or "electrical 65 

component" may refer to any electronic device or component 
thereof, including a power source, a controller (such as a 

8 
microprocessor or application-specific integrated circuit 
(ASIC)), a sensing mechanism (such as a touch switch---e.g. 
capacitive switch or membrane switch-, optical sensor, accel­
erometer, gyroscope, vibration sensor, etc.), flexible circuit, 
printed circuit board, electrical connectors, or any other 
device or component that may be coupled to, and/or disposed 
on, an electronic frame. 

As used herein, an "electronics module" may refer to a 
housing or container that may comprise one or more elec­
tronic components disposed therein. For instance, an elec­
tronics module may comprise a power source (such as a 
battery), a sensing mechanism ( such as a capacitance switch, 
which may activate or deactivate the electronics) and/or a 
controller (such as a microprocessor). In some embodiments, 
an electronics module may comprise an outer casing that may 
substantially encircle or encapsulate the one or more elec­
tronic components. By "substantially encapsulate," it is gen­
erally meant that in some embodiments, the outer casing may 
have one or more openings that enable interaction with the 
electronic components that are disposed therein, such as one 
or more conductive paths that may be provided from an elec­
tronic component or components disposed on the frame or 
lens housing to one or more components within the electron­
ics module. The electronics module may also comprise an 
opening or openings that allow a user to interact with the 
components therein, such as to provide access to a touch 
sensitive switch. 

As used herein, a "frame" may refer to a complete wearable 
housing that secures both spectacle lenses and aligns them in 
the proper place relative to the wearer's eyes when being 
worn. The frame may comprise elements such as a first and 
second temple, a lens housing that is configured to support the 
spectacle lenses, one or more hinges, and any other related 
component. 

As used herein, a "hinge" may refer to the part of the frame 
that allows for connecting the lens housing and the temples in 
such away that the lens housing and the temple can open and 
close against the lens housing on its posterior side when not 
being worn. In some embodiments, the hinge may connect 
directly to the lens. In some embodiments, the hinge may be 
considered a part of, or disposed within the temple or the lens 
housing. 

As used herein, a "lens" may refer to any device or portion 
of a device that causes light to converge or diverge. The device 
may be static or dynamic. A lens may be refractive or diffrac­
tive. A lens may be concave, convex or piano on one or both 
surfaces. A lens may be spherical, cylindrical, prismatic or a 
combination thereof. A lens may be made of optical glass, 
plastic or resin. A lens may also be referred to as an optical 
element, an optical zone, an optical region, an optical power 
region or an optic. It should be noted that within the optical 
industry a lens can be referred to as a lens even if it has zero 
optical power. Moreover, a lens may refer to both intra-ocular 
and extra-ocular components. 

As used herein, a "lens blank" refer to an optical material 
that may be shaped into a lens. A lens blank may be finished 
meaning that the lens blank has been shaped to have an optical 
power on both external surfaces. A lens blank may be semi­
finished meaning that the lens blank has been shaped to have 
an optical power on only one external surface. A lens blank 
may be unfinished meaning that the lens blank has not been 
shaped to have an optical power on either external surface. A 
surface of an unfinished or semi-finished lens blank may be 
finished by means of a fabrication process known as free­
forming or by more traditional surfacing and polishing. 

As used herein, a "lens housing" may refer to a part of the 
frame that is configured or adapted to support or hold the first 
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and the second lenses in place (preferably firmly in place). 
The lens housing may also comprise the part of the frame to 
which the temples attach. The lens housing may comprise any 
component or material adapted to support the lenses, includ­
ing, for example, screws, nylon monofilament, eye-wire, etc. 
or any combination thereof. The lens housing may comprise 
any material, including metal or plastic. A lens housing may 

10 
that may both provide a part of a conductive path from the 
temple to the lens housing, as well as securing electronic 
components ( or an electronics module that may hold one or 
more electronic components) to the temple. That is, for 
example, the electrical conductor may be configured in such 
a way that it may hold ( or secure) an electronics module in 
place on the frames (i.e. coupled to and/or within the temple). 
In this manner, the inventors have found that, in some 
embodiments, such electrical conductors may provide for a 

be included in any type of frame design, including fully 
rimmed, semi-rimless, and rimless. In some embodiments, 
the lens housing may also include the bridge, such as when 
the lens housing comprising a single component or two com­
ponents that support both the first and the second lens. More­
over, as used herein, reference to a "lens" also includes any 
suitable optic or optical component. That is, the lens housing 
may hold any optical component, and need not necessarily 
comprise a lens that has a focal point ( e.g. a lens could include 
a piece of glass or plastic that may serve any purpose). For 
example, a "lens" as used herein may refer to optical compo­
nents that may project or maintain an imaginary image per­
ceivably by viewer and/or be used in heads-up displays, video 
games, checking electronic mail, and/or any other suitable 
manner. 

10 more robust electrical connection from the electrical compo­
nents disposed within the electronics module to other com­
ponents on the frame ( such as those that may be located on the 
lens housing). This may be due, in part, to the configuration of 
the electrical conductors to apply a force to the electronic 

15 module or the components therein, which may thereby main­
tain the electrical contact even when the eyewear is in use. 
Moreover, utilizing a conductor in this manner may also 
reduce the need to use multiple fasteners for the electronics 
module because, for instance, at least a portion ( e.g. one side 

As used herein, an "ophthalmic lens" may refer to a lens 
suitable far vision correction which includes a spectacle lens, 
a contact lens, an intra-ocular lens, a corneal in-lay, and a 
corneal on-lay. 

20 of) the electronics module may be held in place by the elec­
trical conductor. In addition, in some embodiments, manu­
facturing and fabrication costs may be reduced because the 
conductors may be formed with, and or coupled to, the temple 
prior to coupling or disposing the electronics module in the 

As used herein, "optical communication" may refer to the 
condition whereby two or more optics of given optical power 

25 temple. This may enable machine fabrication methods, 
thereby reducing costs and manufacturing time as well as 
potential human error. 

In some embodiments, a first device may be provided. The 
first device may comprise a lens housing adapted to support a are aligned in a manner such that light passing through the 

aligned optics experiences a combined optical power equal to 
the sum of the optical powers of the individual elements. 

As used herein, a "temple" may refer to a side piece of a 
frame that connects to the lens housing ( or directly to the 
lens), and further provides stability by resting on the wearer's 
ears when worn. The temple may be a "hinge-less temple" 
(i.e. a side piece of a frame that connects to the lens housing 

30 first lens and a second lens, a first temple movably coupled to 
the lens housing, a second temple movably coupled to the lens 
housing, an electronics module disposed at least partially 
within the first temple, and a first electrical conductor coupled 
to the first temple. A first conductive path may be provided 

35 from the first temple to the lens housing at least in part by the 
first electrical conductor. The first electrical conductor may 
be configured to couple the electronics module to the first 
temple. Exemplary embodiments are illustrated in FIGS. 
1-18 and described in more detail below. 

(or directly to the lens) without a hinge attachment mecha­
nism) or a "hinged temple" (i.e. a side piece of a frame that 
connects to the lens housing ( or directly to the lens) using a 
hinge attachment mechanism). As noted above, in some 40 

embodiments, a hinge may be considered to be part of the 
temple. The temples may comprise any material, including 
metal or plastic. 

As used herein, reference to a "first" or a "second" does not 
limit the referenced component to a particular location unless 45 

expressly stated. For instance, reference to a "first temple" 
may comprise the temple located on either the left side or the 
right side of a wearer's head. 
Coupling Electrical Conductor Embodiments 

In general, electronic eyeglasses may include electronic 50 

components that may be located on different parts of the 
frames or may include electro-active lenses that utilize elec­
trical power and/or control signals. In many instances, the 
power source, controllers, and/or sensors may be located in 
different locations than the electronic devices that they may 55 

control or power. Thus, conductive paths are generally pro­
vided within the electronic eyeglass frames, including within 
the temples and the lens housing, or between different por­
tions of the frames. Given the daily stress and forces that are 
consistently applied to eyeglass frames, as well as the aes- 60 

thetic demands of eyewear, there is a general need to design 
and effectuate electrical connections that provide robust per­
formance, as well as potentially limiting or reducing the 
visibility of such connections on the frames themselves. 

Some embodiments provided herein may comprise an 65 

electrical conductor (such as a lug) that may be disposed in, or 
coupled to, one of the temples of an electronic eyeglass frame 

The first electrical conductor may couple the electronics 
module to the temple in any suitable manner. For example, the 
electrical conductor may apply a force to the electronics 
module and/or the first electrical conductor may be config­
ured to structurally connect ( or interconnect/interlock) with 
the electronics module (i.e. a structural component of the 
electronics module) or a component therein ( e.g. an electrical 
connector, circuit board, or electronic device or component). 
For example, the electronics module may have an opening 
through which the first electrical conductor may be inserted 
into the electronics module, and may thereby apply a force to 
hold the electronics module in place and thus coupled to the 
first temple. This is illustrated in the exemplary embodiments 
shown in FIGS. 12-14 and described in more detail below. 
The force may be applied, for instance, based in part on the 
rigidity of the first electrical conductor, which may be based 
on both the material that comprises the first electrical con-
ductor as well as the manner in which the first electrical 
conductor is coupled to the temple (for instance, if the first 
conductor is insert molded into the temple, then the first 
electrical conductor may provide more structural rigidity in 
coupling the electronics module to the temple). The first 
electrical conductor need not continually apply a force to the 
electronics module or the components therein, but could 
apply a force when the electronics module begins to move in 
a particular direction---e.g. a restraining force-and thereby 
restrict the movement of the module and thus couple the 
module to the temple. In some instances, the electrical con-
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ductor may couple the electronics module to the first temple 
alone or in combination with other components or means. For 
instance, the electrical conductor may couple one side of the 
electronics module to the first temple, and the other side may 
be coupled to the temple using an adhesive, a screw, or it may 
be structurally connected (e.g. pressure fitted) to the temple. 
However, any suitable manner of coupling the electronics 
module or portions thereof may be utilized. 

12 
the conductor may generally hold the electronics module 
within the temple in place ( such that it remains in an operative 
position). 

In some embodiments, one or more electrical contacts may 
be disposed within the electronics module, which may be 
electrically coupled to the first electrical conductor. These 
electrical contacts may comprise separate conductors ( e.g. 
wires or other conductive material), electrical connectors, or 
could comprise portions of the electronic components, such 
as portions of a printed circuit board or flexible circuit. It 
should be noted that, as used herein, an "electrical conductor" 
may refer to any material or component that can be used to 
conduct electric signals or power. The conductor may com­
prise a single component or a plurality of components. 

In some embodiments, in the first device as described 
above, the first electrical conductor may be integrally coupled 
to the first temple. The term "integrally coupled" as used in 
this context may refer to when the first electrical conductor is 
coupled to the temple in such a manner that it cannot readily 
be removed without damaging or otherwise affecting the 

10 structure of the temple. In some embodiments, the first elec­
trical conductor may be insert-molded into the first temple. As 
used in this context, "insert molded" may refer to when, for 
instance, during the manufacturing of the temple the material 

15 that comprises the temple (e.g. a plastic material in some 
embodiments) may be injected into a cavity (which is typi­
cally in the shape of the temple or a portion thereof) and 
around the first electrical conductor that is disposed in the 
cavity prior to the molding process. This may result in the first 

The term "disposed at least partially within the first 
temple" as used in this context is meant to include embodi­
ments where the electronics module may be contained within 

20 electrical conductor being encapsulated by the material that 
comprises the temple. A portion of the first electrical conduc­
tor may remain un-encapsulated so as to form electrical con­
nections and/or couple the electronics module to the temple. 
Embodiments where the first electrical conductor is insert the periphery of the structure of the temple, as well as embodi­

ments in which a portion of the electronics module may not be 25 

disposed within the periphery of the temple. That is, for 
example, in some embodiments portions of the electronics 
module may protrude through, or be disposed outside of, the 
structure of the temple. One such example (which is provided 
for illustration purposes) may be when the electronics module 30 

comprises a touch sensitive switch, such as a capacitive 
switch or a membrane switch, that has at least a portion that is 
exposed through the temple such that it may interact with a 
user (such as a user's finger). It should be noted that, although 
the electronics module may be disposed within the temple, it 35 

need not be "covered" by the temple. This is shown for 
instance in FIG. 13, where the electronics module is shown as 
being disposed within a cavity of the temple, but the module 
is not covered on one side (in this case the side of the elec­
tronics module that faces the wearer). This may correspond to 40 

embodiments that enable the wearer to couple and decouple 
the electronics module to the temple, which may provide for 
easier repair and maintenance as well as the flexibility to use 
multiple electronics module with a single electronic frame. In 
some embodiments, the device may include a cover that may 45 

be disposed over the exposed side of the electronics module 
so as to provide a finished appearance to the device, as well as 
to protect any components disposed within the temple from 
the external environment. 

In some embodiments, the first electrical conductor may be 50 

configured to constrain or substantially constrain the elec­
tronics module. As used in this context, "constrain" may refer 
to when the first electrical conductor is configured to provide 
support (i.e. a restraining force) for the electronics module to 
retain the module in a fixed position within the temple. That 55 

is, the first electrical conductor may be configured to hold the 
electronics module in place. As noted above, the first electri-
cal conductor may be integrally coupled to the temple (such 
as insert molded or otherwise affixed to the temple), and may 
be inserted through an opening of the electronics module and 60 

apply pressure to a surface or a component therein, which 
thereby restricts the module from being removed from the 
temple or moved within the temple. In this manner, the con­
ductor may hold or restrain one end of the electronics module 
in place ( or substantially in place). The term "substantially 65 

constrain" is used in this context to account for some minor 
movement of the electronics module within the temple, but 

molded may provide the advantage of a more efficient manu­
facturing process because the first electrical conductor need 
not be separately coupled to the temple or other part of the 
frame. In addition, the portions of the first electrical conduc­
tor that may be encapsulated by the temple may be isolated 
from the external environment and thereby be less susceptible 
to failure (such as electrical shorts) or damage. 

In some embodiments, in the first device as described 
above, the first electrical conductor may comprise a lug. As 
used in this context, a "lug" may refer to a copper, brass, or 
any other conductive material that constitutes a fitting to 
which electrical wires or conductors may be soldered or oth-
erwise electrically coupled to so as to form a conductive path. 
In other words, the first conductor may form an electrical 
connection between two other electrical components ( such as 
wires, components of a slip ring, soldered components, PCB, 
electrical circuits, etc.). 

In some embodiments, in the first device as described 
above, the first device may further comprise a second electri­
cal conductor coupled to the first temple. A second conductive 
path may be provided from the first temple to the lens housing 
at least in part by the second electrical conductor. The second 
conductive path may be electrically isolated from the first 
conductive path. That is, for instance, embodiments may pro­
vide more than one conductive path from the components of 
an electronics module to other components on the electronic 
frame. This may enable the components of the electronics 
module to provide power, control signals, or both to compo­
nents disposed outside of the electronics module. The second 
electrical conductor may also be configured to couple the 
electronics module to the first temple. For example, both the 
first electrical conductor and the second electrical conductor 
may each provide a portion of the force that holds or restrains 
the electronics module within the temple. This may provide 
for increased stability, as there may be multiple components 
providing a force to the electronics module or the components 
thereofin different locations to constrain the electronics mod-
ule within the temple. In some embodiments, the second 
electrical conductor may be integrally coupled to the first 
temple---e.g. the second electrical conductor may be insert­
molded into the first temple. In some embodiments, in the first 
device as described above, the second electrical conductor 
may comprise a lug. 
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In some embodiments, in the first device as described 
above, the electronics module comprises any two of: a power 
source, a controller, and a sensor. A power source could 
include, by way of example only, a battery or a capacitor. The 
controller may be configured to receive a signal from a sensor 
and determine whether to activate or deactivate an electronic 
device, or otherwise be configured to control the functionality 
of an electronic component. A controller could include, by 
way of example, a micro-processor or an ASIC. In some 
embodiments, where the electronics module comprises a sen­
sor, the sensor may comprise a touch switch. In some embodi­
ments, the touch switch is any one of a membrane switch or a 
capacitive touch switch. However, any suitable sensor may be 
utilized such as, by way of example, a membrane switch, an 
analog switch, a gyroscope, or an accelerometer. 

In some embodiments, in the first device as described 
above, the first electrical conductor may be electrically 
coupled to a slip ring. A slip ring may comprise any device or 
combination of devices designed to make an electrical con­
nection through a rotating assembly. An example of a slip ring 
connection is shown and described with respect to FIGS. 15 
and 16. In some embodiments, the electrical conductor may 
comprise a part of a slip ring or slip ring component. In some 
embodiments, the first device may further comprise a hinge 
and the slip ring may be disposed substantially within the 
hinge. In some embodiments, the slip ring comprises a part of 
the hinge. For example, the temple may be connected to a 
portion of the lens housing by a hinge, where the hinge is 
electrically conductive ( or a portion thereof is electrically 
conductive). Thus, as the hinge rotates (and thereby the 
temple moves from a first position relative to the lens housing 
to second position relative to the lens housing), the hinge may 
be configured to maintain electrical contract with the first 
electrical conductor (and thereby maintain the first conduc­
tive path). Embodiments may provide advantage of continu­
ously providing electric power or signals from one or more 
components disposed within the electronics module to one or 
more components outside of the electronics module ( e.g. 
disposed on the lens housing), particularly where the temples 
may not be perpendicular to the lens housing. 

In some embodiments, in the first device as described 
above, the electronics module may be configured to be 
removably coupled to the first temple. That is, in some 
embodiments, the first electrical conductor may constrain the 
electronics module when it is disposed within the temple such 
that, during normal use, the electrics module remains in place. 
However, the electronics module and/or the electrical con­
ductor may be configured such that the module may also be 
removed from the temple without damaging the temple. This 
may require that the wearer apply a force to the electronics 
module that would not be typical during regular use ( e.g. 
when worn by a user, or even dropped or slept on) such as 
tilting the eyewear, applying a force in a particular direction to 
the electronics module, and/or removing or loosening one or 
more fasteners ( such as removing a screw that may be holding 

14 
In some embodiments, in the first device as described 

above, the electronics module may include an opening. As 
noted above, the opening in the electronics module may not 
only be used to enable the first electrical conductor to couple 
the electronics module to the first temple in some embodi­
ments, but may also enable the first electrical conductor to 
establish an electrical connection with, or otherwise interact 
with, the electronic components disposed therein. In some 
embodiments, the first electrical conductor may have a first 

10 portion that extends a first distance of at least approximately 
1 cm into the electronics module through the opening. In 
some embodiments, the first electrical conductor may have a 
second portion that extends a second distance of at least 
approximately 1 cm outside of the electronics module away 

15 from the opening. That is, for example, in some embodi­
ments, the first electrical conductor has a portion that is dis­
posed within the electronics module and a second portion that 
is not disposed within the electronics module. The first por­
tion that extends into the electronics module may for an 

20 electrical contact to one or more electronic components dis­
posed therein, and may also provide the force or pressure that 
couples the electronics module to the temple. The portion of 
the first electrical conductor that extends away from the open­
ing of the electronics module may be directly coupled to the 

25 temple (e.g. insert molded into the temple) and may electri­
cally contact a slip ring or other electrical components on the 
frame. In general, the inventors have found that the larger the 
portion of the first electrical conductor that extends into the 
electronics module, the better it may couple the electronics 

30 module to the temple (i.e. the module may be less likely to be 
removed from the temple when not desired, or move inside 
the temple). In some embodiments, the first distance that the 
first portion of the first electrical conductor extends into the 
electronics module may be at least approximately 2 cm. In 

35 some embodiments, the second distance that the second por­
tion of the first electrical conductor extends away from the 
opening may be at least approximately 2 cm. 

In some embodiments, in the first device as described 
above, the first electrical conductor may comprise a single 

40 structural element. That is, for instance, the electrical con­
ductor may comprise a single contiguous piece of material 
(i.e. unlike other electrical connectors such as a pogo pin that 
may include one or more springs that may expand or contract 
the conductor so as to maintain an electrical contact between 

45 two contact by providing an axial force). Such electrical 
conductors may be less expensive to manufacture and may be 
less susceptible to failure ( e.g. because the single structural 
element may not comprise a mechanism that could fail, such 
as when a pogo pin no longer applies sufficient force to 

50 maintain the electrical contact while the temple is rotated). 
However, embodiments are not so limited, and in some 
embodiments, in the first device as described above, the first 
electrical conductor may be generally configured to maintain 
the first conductive path as the first temple is moved relative to 

55 the lens housing. That is, the electrical conductor may com­
prise a single structure or a plurality of structures so long as it 
is configured to maintain the conductive path between the 
lens housing and the temple as the temple is moved relative to 

a part of the electronics module in place). The removed elec­
tronics module (or a new electronics module) may be rein­
serted into the temple and again constrained by the first elec­
trical conducted such that the module is again coupled to the 
temple and held in place. For instance, as described above, the 60 

electronics module may have an opening such that when the 
module is placed into the first temple, a portion of the first 
electrical conductors are inserted through the opening and 
apply a force to the module to hold it against, or disposed 
within, a cavity of the first temple. Similarly, in some embodi­
ments, the electronics module or a component thereof may be 
removably coupled to the first electrical conductor. 

the lens housing. 
In some embodiments, in the first device as described 

above, the first device may further comprise a first lens 
coupled to the lens housing. In some embodiments, the first 
lens may include a first electrical contact. That is, for instance, 
the lens may comprise an electro-active lens, such as a 

65 dynamic or electro-chromic lens. The first conductive path 
may be electrically coupled to the first electrical contact. For 
example, the electronics module may comprise one or more 
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components that may provide power or control signals to the 
electro-active lens. The first conductive path (which includes 
the first electrical conductor) may electrically couple the elec­
tronic components disposed within the electronics module to 
the first electrical contact of the electro-active lens. In some 
embodiments, where the first device further comprises a sec­
ond electrical conductor coupled to the first temple and a 
second conductive path is provided from the first temple to the 
lens housing at least in part by the second electrical conduc­
tor, the lens may further include a second electrical contact. 
The second conductive path may be electrically coupled to 
the second electrical contact. By providing a second conduc­
tive path that is electrically isolated from the first conductive 
path, embodiments may provide for power and/or control 
signals to be sent from the electronics module to the electro­
active lens. 

With reference to FIGS. 1-18, exemplary embodiments of 
electronic eyewear comprising a first electrical conductor that 
couples an electronics module and a temple of the eyewear 
are shown. Provided below is a more detailed description of 
these figures. These exemplary devices are provided for illus­
tration purposes and are not intended to be limiting. 

FIG.1 shows exemplary eyewear 101 that comprises a first 
temple 102, a lens housing 103 coupled to the first temple, a 
lens 104 that is supported by the lens housing 103, and a 
fastener 105. In general, the temple 102 and the lens housing 
103 may comprise any suitable materials such as plastic ( e.g. 
acetate) or a metal. Moreover, the temple 102 and the lens 
housing 103 may, but need not, comprise the same material. 
The lens 104 may be an electronic lens, such as a dynamic 
lens or an electro-chromic lens, and may utilize power and/or 
control signals received from an electronic component( s) dis­
posed on, or within, the temple 102 or the lens housing 103. 
As shown, the exemplary eyewear 101 may be designed so to 
not have an appearance that it comprises any electronic 
devices ( or to minimize the appearance of such electronic 
components). That is, for instance, to an outside viewer of this 
exemplary embodiment, the electronics module and the con­
ductive path from the temple to the lens housing are not 
apparent. 

FIG. 2 shows the same exemplary eyewear 101 of FIG. 1, 

16 
110 conductive paths are shown in this example as connecting 
to the lens housing 103, where the conductive paths may 
further electrically connect to one or more electrical contacts 
of an electro-active lens 104 or perhaps to electronic devices 
disposed on the lens housing 103 oron the other temple of the 
eyewear 101. 

FIG. 3 illustrates the same exemplary electronic eyewear 
described above, except that the electronics module 106 has 
been removed from a cavity 112 of the first temple 102. This 

10 may correspond to a step in the manufacturing process of the 
eyewear 101 (e.g. prior to disposing the electronics module 
106 within the temple 102), or perhaps corresponds to a 
situation in which a wearer may have removed the electronics 
module 106 to repair or replace the module. As shown below 

15 in FIGS. 4-9 and described in more detail, the first 107 and 
second 108 electrical conductors may have a first portion 
disposed in the cavity 112 as well as a second portion that is 
not disposed within the cavity 112 (e.g. the second portion 
may be embedded or directly coupled to the temple 102). FIG. 

20 3 also shows the first 109 and second 110 conductive paths 
from the temple 102 to the lens housing 103, where one or 
both of the conductive paths may electrically connect (via a 
conductor disposed on or within the lens housing 103, or 
through the lens housing 103 itself for embodiments where it 

25 comprises a conductive material) to the lens 104 or other 
electronic components not shown. 

FIG. 4 is a close-up view of the temple 102 of the exem­
plary eyewear 101. As shown, the first electrical conductor 
107 and the second electrical conductor 108 may be disposed 

30 within the temple 102 (e.g. couple to the temple 102). In the 
exemplary embodiment shown in FIG. 4, the first 107 and 
second 108 electrical conductors may each have a portion 
(portions 112 and 114, respectively) that forms an electrical 
contact with the first 109 and second 110 conductive paths 

35 (not shown). In this example embodiment, the electrical con­
tacts 113 and 114 are shown as having an opening in which 
the fastener 105 may be inserted so as to apply a force to each 
of the electrical conductors 107 and 108. To maintain electri-
cal isolation between the first 107 and second 108 conductors 

40 while this force ( and any other force that may result during the 
use of the eyewear), an insulator 120 may be coupled to each 
of the conductors 107 and 108 and/or disposed there between. but with a transparent view of the temple 102. As shown, the 

temple 102 comprises an electronics module 106, which may 
comprise a plurality of electronic components such as a 
power source ( e.g. a battery), a controller, and/or a sensor. The 45 

electronics module 106 is coupled to the temple 102 in part by 
two electrical conductors: a first electrical conductor 107 and 

FIG. 5 is a close-up of the components shown in a section 
of the exemplary embodiment shown in FIG. 4. As can be 
seen in FIG. 5, the first 107 and second 108 electrical con­
ductors may also have portions (115 and 116) that extend into 
the cavity 112 of the temple 102 of the eyewear 101. Each of 
the portions 115 and 116 may be configured to form an 
electrical contact with one or more electrical components 

a second electrical conductor 108. As shown in this example, 
the first 107 and second 108 electrical conductors are each 
coupled to the temple 102 (and in this case, are shown as 
being disposed within a portion of the temple 102). The 
fastener 105 is shown in this example as being adapted to 
compress or hold the first 107 and second 108 electrical 
conductors in electrical contact with a first conductive path 
109 and a second 110 conductive path, respectively. For 
instance, when the fastener 105 is tightened, it applies a force 
to a portion of each of the electrical conductors 107 and 108, 
as well as the material comprising a portion of the conductive 
paths 109 and 110, thereby moving each of these components 
into electrical contact (or maintaining the electrical contact) 
based on the threading of the fastener 105. An insulator mate­
rial 111 is shown as being disposed between the first 109 and 
the second 110 conductive paths so as to electrically isolate 

50 disposed within the cavity 112, as well as to couple the elec­
tronic components (or an electronics module that may com­
prise a plurality of electronic components) to the temple 102. 
In this manner, electronic components may be readily 
coupled and/or decoupled to the temple 102. Moreover, as 

55 described above, embodiments may provide more robust 
electrical connections because of the force and electrical con­
nections applied and created by the portions 115 and 116 of 
the conductors 107 and 108 to the electrical contacts of the 
electronic components. Moreover, coupling the electrical 

60 conductors that form the electrical connections with the com-

the paths. In general, the conductive paths 109 and 110 may 
comprise any suitable conductive material or materials, and 65 

may in some instances comprise electrical components, con­
nectors, and/or portions of a hinge. The first 109 and second 

ponents in the cavity 112 may, in some instances, eliminate 
the need to include electrical connectors that extend out of an 
electronics module, which may be more susceptible to dam­
age when, for instance, the module is being transported out­
side the frame. That is, for instance, the electrical conductors 
107 and 108 may be at least partially protected by the temple 
102, even when no electronic components are disposed in the 
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the insulator 120 may be disposed and coupled to one side of 
the electrical conductors 107 and 108; however, embodi­
ments are not so limited. 

FIG. 10 shows a top-view of a portion of the temple 102 of 

cavity 112. In addition, it may also be more difficult to fixedly 
(i.e. permanently) couple such electrical connectors to the 
components disposed within an electronics module, as this 
may require, for example, hand soldering the components 
through a relatively small opening of the electronics module. 
In contrast, utilizing electrical conductors ( e.g. conductors 
107 and 108) that are coupled to the temple 102 (and thereby 
need not necessarily be soldered or permanently coupled to 
the components disposed within an electronics module) may 
reduce the complexity, expense, and/or the chance of error or 
damage to the electronic components during this manufac­
turing process. 

5 the exemplary eyewear 101. As shown in this example, the 
electrical conductor 107 may have different portions that 
extend in different directions relative to, for instance, a sur­
face of the temple 102 ( e.g. the outer surface 121 ). As shown, 
a portion of the electrical conductor may extend parallel to the 

FIG. 6 shows a view of the inside surface (i.e. the surface 
that faces a wearer when the eyewear 101 is worn) of a portion 

10 surface 121, then extend perpendicular to the surface 121 ( e.g. 
while still disposed within the temple 102), and then the 
portion 115 may extend parallel to the surface 121 as it enters 
the cavity 112 of the temple 102. In this manner, the electrical 
conductor 107 may provide sufficient support to adequately 

of the temple 102 of the exemplary eyewear 101. This view 
better illustrates the portions 115 and 116 of the electrical 
conductors 107 and 108, respectively, which extend into the 
cavity 112. As illustrated, the exemplary portions 115 and 116 

15 couple the electronic components (and/or electronics mod­
ule) to the temple 102. Also as shown in FIG. 10, in this 
exemplary embodiment, the portion 113 of the electrical con­
ductor 107 comprises an opening 119 in which a fastener 105 
(not shown) may be inserted and utilized to couple the elec-

20 trical conductors 107 and 108 to the first 109 and second 110 are shown as elevated or raised above the inside surface of the 
cavity 112. This may enable these portions of the electrical 
conductors to be inserted into an opening of an electronics 
module and apply a force that restrains the module in the 
cavity (i.e. holds the module in place and prevents the module 
from moving, particularly in a direction directly away from 25 

the frames). In some embodiments, the module may still be 
removable from the cavity 112 of the temple 102, but this may 
require a force to be applied that may not be typical of those 
experienced during daily use ( e.g. the module may need to be 
pulled away from the portions of the conductors 115 and 116 30 

in a direction substantially parallel to the temple 102) and/or 
require the removal of one or more fasteners that may also be 
coupled to the electronics module). 

FIG. 7 shows a similar side view of the exemplary eyewear 
35 

101 as in FIG. 6; however, FIG. 7 shows the portions of the 
electrical conductors 107 and 108 that are encapsulated or 
disposed within the temple 102 (i.e. the temple 102 is trans­
parent). As shown, the electrical insulator 120 that is coupled 
to the electrical conductors 107 and 108 so as to maintain 40 

electrically isolation may also be disposed within the temple 
102. In addition, the portions of the electrical conductors 113 
and 114 (in this case comprising an opening to allow a fas­
tener to be inserted thereto and apply a tightening force) are 
also shown as being disposed within the temple 102 (and 45 

thereby an outside observer may not be able to perceive these 
components). In this regard, FIG. 8 shows the same side view 
of the exemplary eyewear 101 as in FIG. 7, except that the 
temple 102 is solid (rather than transparent). As can be seen, 
in this exemplary embodiment only the portions 115 and 116 50 

of the electrical conductors 107 and 108 may be exposed to 
the external environment (although portions 113 and 114 
appear to be exposed, in some embodiments, these portions 
may be in electrical contact with the conductive paths 109 and 
110 (not shown) and/or encapsulated in the temple 102 and/or 55 

hinge as well. The other portions of the electrical conductors 
107 and 108 may thereby be isolated from the external envi­
ronment, thereby reducing the likelihood of damage or short 
circuits forming. 

FIG. 9 shows a view from the outside surface (i.e. the 60 

surface that faces away from wearer when the eyewear 101 is 
worn) of a portion of the temple 102 of the exemplary eye­
wear 101. This view illustrates the portions 115 and 116 of the 
electrical conductors 107 and 108, respectively, which extend 
into the cavity 112. As illustrated, the exemplary portions 115 65 

and 116 are shown as elevated or raised above the inside 
surface of the cavity 112. Moreover, as shown in this example, 

conductive paths, respectively, in the other portions of the 
temple 102. However, embodiments are not so limited and 
any suitable manner of making and maintaining these elec­
trical connections may be used. 

FIG. 11 shows the same top-view of the portion of the 
temple 102 of the exemplary eyewear 101 as shown in FIG. 
10, except that additional components are now shown. In 
particular, FIG. 10 shows the fastener 105 inserted in the 
opening 119 of the portion 113 of the electrical conductor 
107. FIG.10 also shows the first conductive path 109 coupled 
to the lens housing 104, where the fastener 105 is utilized to 
maintain the electrical contact between the conductive path 
109 and the portion 113 of the electrical conductor 107. In 
addition, FIG. 10 also shows an electronics module 106 dis­
posed in the cavity 112 of the temple 102. The portion 115 of 
the electrical conductor 107 is shown as disposed within a 
portion of the electronics module 106. As shown, the shape of 
the electrical conductor 107 such that it comprises a portion 
115 that enters parallel with the outside surface 121 of the 
temple 102 may enable, in this exemplary embodiment, the 
portion 115 of the electrical conductor 107 to couple the 
electronics module 106 to the first temple 102 (e.g. it may 
provide a restraining force such that the electronics module 
106 may be held in substantially place within the cavity 112). 
However, embodiments are not so limited and any suitable 
shape or disposition of the electrical conductor 107 such that 
it couples the electronics module 106 and/or the components 
therein to the temple 102 may be utilized in accordance with 
some embodiments. 

FIG. 12 shows a view of the inside surface (i.e. the surface 
that faces a wearer when the eyewear 101 is worn) ofa portion 
of the temple 102 of the exemplary eyewear 101. In particular, 
FIG. 12 illustrates the insertion of an electronics module 106 
that may comprise a plurality of electronic components in the 
cavity 112 of the temple 102. As shown, the electronics mod­
ule 106 may comprise an opening 118 that may enable the 
portions 115 and 116 of the electrical conductors 107 and 
108, respectively, to be disposed into the electronics module 
106 so as to (1) form one or more electrical connections with 
the electronic components disposed therein and/or (2) couple 
the electronics module 106 to the temple 102. As illustrated, 
the exemplary portions 115 and 116 are shown as elevated or 
raised above the inside surface of the cavity 112. This may 
enable these portions of the electrical conductors to be 
inserted into the opening 118 of the electronics module 106 
and apply a force that restrains the electronics module 106 in 
the cavity 112 (i.e. holds the module in place and prevents the 
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module from moving, particularly in a direction directly away 
from the frames). In some embodiments, the electronics mod-
ule 106 may still be removable from the cavity 112 of the 
temple 102, but this may require a force to be applied that may 
not be typical of those experienced during daily use (e.g. the 
module may need to be pulled away from the portions of the 
conductors 115 and 116 in a direction substantially parallel to 
the length of the temple 102) and/or require the removal of 
one or more fasteners that may also be coupled to the elec­
tronics module 106). In this regard, the exemplary electronics 
module 106 shown in FIG. 12 includes a portion 117 com­
prising an opening in which a fastener may be inserted 
through to couple the one side of the electronics module 106 
(i.e. the side opposite the one coupled by the portions 115 and 
116 of the electrical conductors 107 and 108) to the temple 
102. 

FIG. 13 shows the exemplary device shown in FIG. 12 after 
the electronics module 106 has been disposed into the cavity 
112 and coupled to the temple 102 by the portions 115 and 
116 of the electrical conductors 107 and 108, respectively. As 
shown, the portions 115 and 116 of the electrical conductors 
107 and 108, respectively, are disposed through the opening 
118 of the electronics module 106 so as to (1) form one or 
more electrical connections with the electronic components 
disposed therein and/or (2) couple the electronics module 106 
to the temple 102. In addition, the portion 117 comprises an 
opening through which a fastener (not shown) is inserted 
through to hold the side of the exemplary electronics module 
106 (i.e. the side opposite the one coupled by the portions 115 
and 116 of the electrical conductors 107 and 108) in place. 

FIG. 13 shows an exemplary electronics module 106 and 
the manner in which it may be coupled by the electrical 
conductors 107 and 108 ( and thereby to the temple 102 of the 
exemplary eyewear 101). For illustration purposes, the 
temple 102 and other components have been removed from 
the figure. As shown, the portions 115 and 116 (not shown 
because they are disposed within the electronics module 106) 
of the electrical conductors 107 and 108 are disposed through 
the opening 118 of the electronics module 106. The portions 
113 and 114 may be disposed in the temple 102 and may form 
an electrical contact with one or more conductive paths 109 
and 110, respectively, which may be maintained by the force 
applied by a fastener 105 through the opening in portions 113 
and 114. In addition, to maintain electrical isolation of the two 
electrical conductors, the insulating material 120 may be 
coupled to, and/or disposed between, the conductors. The 
electronics module 106 may also have a portion 117 that may 
be separately coupled to the temple 102 by a fastener, or any 
other suitable means. 

20 
the second 110 conductive paths so as to electrically isolate 
the paths. The first 109 and second 110 conductive paths are 
shown in this example as connecting to the lens housing 103, 
where the conductive paths may further electrically connect 
to one or more electrical contacts of an electro-active lens 104 
or perhaps to electronic devices disposed on the lens housing 
103 or on the other temple of the eyewear 101. 

FIG. 16 shows the same exemplary embodiment of eye­
wear 101 shown in FIG. 15, except that the structure of the 

10 temple 102 has been added as a wire frame to further illustrate 
how each of these exemplary components may be disposed 
within (or not disposed within) the structure of the temple 
102. In this regard, when the electronics module 106 is dis-

15 posed within the cavity 112 of the temple 102, the conductive 
paths and electronic components may have a minimum 
amount of exposure to the external environment, thereby 
potentially decreasing damage and shorting that could occur. 

FIG. 17 shows the same exemplary eyewear 101 and, in 
20 particular, is a back-side view of the inside surface of the 

temple 102. As shown, the temple a cavity 112 in which one 
or more electronic components ( or an electronics module 
106, which may comprise a plurality of electronic compo­
nents such as a power source (e.g. a battery), a controller, 

25 and/or a sensor) may be disposed therein. The first electrical 
conductor 107 and a second electrical conductor 108 are 
shown as having portions 115 and 116 disposed within the 
cavity 112. The first 107 and second 108 electrical conductors 
are each coupled to the temple 102 (and in this case, they are 

30 disposed within a portion of the temple 102). The fastener 105 
is shown in this example as being adapted to compress or hold 
the first 107 and second 108 electrical conductors in electrical 
contact with a first conductive path 109 and a second 110 
conductive path, respectively. For instance, when the fastener 

35 105 is tightened, it applies a force to a portion of each of the 
electrical conductors 107 and 108, as well as the material 
comprising a portion of the conductive paths 109 and 110, 
thereby moving each of these components into electrical con­
tact (or maintaining the electrical contact) based on the 

40 threading of the fastener 105. An insulator material 111 is 
shown as being disposed between the first 109 and the second 
110 conductive paths so as to electrically isolate the paths. In 
general, the conductive paths 109 and 110 may comprise any 
suitable conductive material or materials, and may in some 

45 instances comprise electrical components, connectors, and/or 
portions of a hinge. The first 109 and second 110 conductive 
paths are shown in this example as connecting to the lens 
housing 103, where the conductive paths may further electri­
cally connect to one or more electrical contacts of an electro-

50 active lens 104 or perhaps to electronic devices disposed on 
the lens housing 103 or on the other temple of the eyewear 
101. 

FIG.15 illustrates the exemplary electronic eyewear 101 as 
described above, except that temple has been removed 102 for 
illustration purposes. As shown, an electronics module 106 
(which may comprise a plurality of electronic components 
such as a power source---e.g. a battery-, a controller, and/or a 
sensor) may be coupled to the temple 102 (not shown) in part 55 

by the first electrical conductor 107 and the second electrical 
conductor 108. As shown in this example, the first 107 and 
second 108 electrical conductors are each held in electrical 
contact with the first conductive path 109 and the second 
conductive path 110, respectively, by the fastener 105. For 60 

instance, when the fastener 105 is tightened, it applies a force 

FIGS. 18(a)-(c) show further examples of electrical con­
ductors coupling one or more electronic components and/or 
an electronics module to the first temple of exemplary eye­
wear. With reference to FIG. 18(a), the exemplary device 
shown therein comprises electrical conductors 107 and 108 
that are coupled to the electronic component 125, which is 
disposed within a cavity of the temple 102. The electronic 
component 125 may be coupled to the one or more other 
electronic components ( e.g. through a printed circuit board, 

to a portion of each of the electrical conductors 107 and 108, 
as well as the material comprising a portion of the conductive 
paths 109 and 110, thereby moving each of these components 
into electrical contact (or maintaining the electrical contact) 65 

based on the threading of the fastener 105. An insulator mate-
rial 111 is shown as being disposed between the first 109 and 

electrical connectors, or physical connections such as fasten­
ers, adhesives, or soldering) that may also be disposed in the 
temple 102, such as power source 126. Thus, as shown, in 
some embodiments an electronics module need not be 
included, and the electrical conductors 107 and 108 may 
effectively couple the electronic components to the temple 
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102. FIGS.18(b) and 18(c) illustrate an embodiment in which 
an electronics module 106 may be included and disposed in a 
cavity of the temple 102. 

As shown in FIG. 18(b), the conductors 107 and 108 may 
couple the electronics module 106 to the temple 102 by being 
disposed within an opening of the electronics module 106. As 
shown in FIG. 18(c), the electronics module 106 may com­
prise electronic components ( e.g. component 125) similar to 
the embodiment shown in FIG. 18(a). The conductors 107 
and 108 may couple to the same electronic component 125 
(which is disposed within the electronics module), and 
thereby apply a force to maintain the electronics module 106 
in place. The fastener 105 may be configured to maintain the 
electrical connection between the conductors (107 and 108) 
and the first 109 and second 110 conductive paths, which may 
be further electrically coupled to the lens housing 103. 
Capacitive Touch Switch Embodiments 

In general, the manufacture of electronics module that may 
be used, for instance, to contain, transport, and/or couple a 
plurality of electronic components to the frames of electronic 
eyewear may be difficult and potentially expensive and time 
consuming. Often times the electronic components are dis­
posed within the electronics module by hand because, for 
instance, the amount of space within the electronics module is 
relatively small. In addition, this limited work area within the 
module tends to make it extremely difficult to form the elec­
trical connections between the electronic components while 
they are disposed within the module (the electrical connec­
tions are also generally established manually-e.g. through 
hand soldering the electrical connections), and typically 
result in shorts across electrical connections. This may lead to 
a large number of components having to be discarded during 
the manufacturing process or additional time must be spent 
attempting to disconnect the erroneous electrical connec­
tions. 

The inventors have discovered a method of manufacturing 
that may enable more efficient and timely production of such 
electronics module, particularly those that may comprise a 
sensor such as a captive touch switch. In particular, the inven­
tors have found that by utilizing a substrate (such as a surface 
of a touch sensor; preferably a capacitive touch switch) as a 
"back bone" ( e.g. a platform) on which other electronic com­
ponents may be disposed on, the electronic components may 
be more readily physically coupled together prior to being 
inserted into the more confining electronics module enclo­
sure. The easier coupling may be due to the fact that the 
substrate ( e.g. capacitive touch switch) on which the compo­
nents are first disposed may only cover a small portion of the 
electronic components (e.g. potentially one side of the com­
ponents), while allowing access to all of the other portions of 
the electronic components. Moreover, the electrical connec­
tions between the components may also be more readily 
established because this manufacturing process may no 
longer require that the soldering ( or any other technique to 
form electrical connections) is performed while the electrical 
components are disposed within the confining electronics 
module (i.e. in a small workspace). 

22 
cavity of a temple of electronic eyewear). The capacitive 
touch switch may serve as the top surface of the electronics 
module, and may be coupled thereto in any suitable way (such 
as being molded or pressure fitted to the outer casing). In this 
way, the electrical connections need not be established while 
the electronic components are disposed in the module, 
thereby increasing efficiency and potentially allowing for 
automation of some or all of the process. 

In general, the inventors have found that in some embodi-
10 ments, any surface or substrate may be utilized to dispose the 

electronic components thereon prior to insertion into a partial 
enclosure. However, it may be preferred (such as when a 
touch switch is utilized as a sensor for the electronic eyewear) 
that the electronic components be disposed on a surface of the 

15 touch switch. As used in this context, a "touch switch" may 
refer to a type of switch that may be touched by an object to 
operate (or an object may come into close proximity to the 
switch). For embodiments comprising electronic eyewear, it 
may be preferred that a capacitive touch switch is used 

20 because such switches may be moisture resistant, which the 
inventors have found is advantageous given the typical expo­
sure to, for example, perspiration from the wearer, environ­
mental moisture ( e.g. humidity, precipitation), moisture from 
the wearer's finger, etc. A "capacitive touch switch" may refer 

25 to any sensor that may utilize an electrical field to detect, for 
instance, the presence of a human finger or other conducting 
object to activate a switch. For example, when a conductive 
object enters the field (e.g. comes into contact with, or in close 
proximity to, the device), the switch recognizes a change in 

30 the capacitance indicating an actuation. This may enable 
capacitive switches to be "sealed" (i.e. there may not need to 
be any physical interaction with the sensing components) 
such that, as noted above, the switches and components 
thereof need not be exposed to external conditions ( e.g. mois-

35 ture ). 
The inventors have also discovered that when using a 

capacitive touch switch as the platform ( or "backbone") of the 
device, the typical material that may be used for a capacitive 
touch switch may not be firm enough to support each of the 

40 electronic components. Thus, in some embodiments, the 
capacitive touch switch may comprise a material that may be 
capable of supporting the force applied by the electronic 
components when disposed thereon. Moreover, the firmer 
material may be capable of specifically molding such that it 

45 may be structurally fitted to the enclosure, and thereby adhe­
sives or fasteners may not be required to couple the two 
components together ( e.g. after the electronic assembly of 
electronic components is disposed on the surface of the 
capacitive touch switch). For instance, the capacitive touch 

50 switch may be pressure fitted to the enclosure, such that it 
may be "snapped-in" or out (i.e. coupled and decoupled). 
This may enable easy access to the components disposed 
therein, which could reduce maintenance and repair costs. 

It should be noted that although embodiments described 
55 below may make reference to a capacitive touch switch 

because the inventors may have found that it has properties 
that make it well-suited in some instances for use on elec­
tronic eyewear as described above, embodiments are not so For example, each of the electronic components (such as a 

power source, controller, electrical connectors, etc.) may be 
disposed or coupled to a capacitive touch switch ( e.g. through 60 

any suitable technique, including reflow soldering). The elec­
trical connections between each of the electrical components 
may then be established (e.g. by soldering). The entire elec­
tronic assembly (comprising the capacitive touch switch (as 

limited. For example, as noted above, other types of touch 
switches such as membrane switches may also be used. Thus, 
while the exemplary embodiments provided herein may be 
described with reference to a capacitive touch switch because 
of the advantages that the inventors have found such devices 
may provide in some embodiments, it should be understood 
that the methods described herein may also be utilized using 
other types of substrates as a platform for the electronic 

the platform) and the electronic components disposed 65 

thereon) may then be disposed within the outer casing of an 
electronics module ( or in some embodiments, directly into a components. 
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Additional steps may also be performed as well in some 
embodiments. For instance, some embodiments include the 
step of depositing a conformal layer (e.g. an encasing or 
encapsulating layer) over the electronic assembly (i.e. com­
prising the capacitive touch switch and the electronic com­
ponents disposed thereon) using a film or other protective 
material layer. This conformal layer may be utilized to seal 

24 
capacitive touch switch, as used in this context. Electrical 
connections could be established in any suitable manner, 
including using traditional soldering or through the use of a 
reflow soldering process. 

the electronic components (and particularly the electrical 
connections between the electronic components) to protect 
them from damage, particularly external environmental dam- 10 

age. Thus, the conformal layer may generally be moisture 
proof in some embodiments. However, the entire assembly 
may not be covered by the conformal layer in some embodi­
ments because one or more electrical connections may be 
needed to, for instance, electrically couple the electronic 15 

components in the electronics module to other electronic 
components on the electronic eyewear. Thus, during the 
deposition of the conformal layer ( e.g. the encasing or encap­
sulation process) a mask may be disposed over the electrical 
contacts that will be used to make such connections. In some 20 

The term "providing" is generally used in this context to be 
an inclusive term and encompass any manner of obtaining or 
making available a capacitive touch switch for use in such 
methods. For instance, in some embodiments, the capacitive 
touch switch and/or components thereof may be acquired, 
such as by purchase from a third party. In some embodiments, 
the capacitive touch switch could be manufactured or 
assembled, or the components could be provided to a third 
party that may then assemble the capacitive touch switch. 

In general, by disposing the electronic components on the 
capacitive touch switch, some embodiments may enable the 
electronic components to be disposed, arranged, and electri­
cally coupled before being inserted into a confined space 
(such as the partial enclosure-e.g. an electronics module or 
the outer casing thereof). As explained above, this process 
may reduce the costs and complexities associated with manu­
facture ( e.g. the coupling of the components and establishing embodiments, rather than using a mask, the entire assembly 

may be encased or encapsulated, and the conformal layer may 
be selectively removed from portions of the assembly ( e.g. 
portions of the layer that cover the electrical contacts) to 
expose the electrical contacts and allow one or more connec­
tions to be made. The electronic assembly may then be 
inserted into a partial enclosure ( e.g. an electronics module 
outer casing) and then disposed within the cavity of a temple 
of the electronic eyewear. 

It should be appreciated that additional steps may be uti­
lized during the manufacturing process. Provided below are 
exemplary methods of manufacturing a device that may com­
prise the steps of disposing one or more electronic compo­
nents on a capacitive touch switch and then disposing the 
assembly into a partial enclosure. These example embodi­
ments are provided for illustration purposes only and are not 
invented to be limiting. 

In some embodiments, a first method may be provided. The 
first method may include the steps of providing a capacitive 
touch switch, disposing a plurality of electronic components 
on the capacitive switch, and coupling the capacitive touch 
switch to a partial enclosure. 

As used in this context, a "partial enclosure" may refer to a 
component or components that may substantially surround 
the electronic components that are disposed on a surface of 
the capacitive touch switch. That is, for instance, the enclo­
sure may surround the portions of the electronic components 
that are not covered by the capacitive touch switch. However, 
the enclosure need not completely enclose or encircle the 
electronic components. For example, the enclosure may have 
one or more openings that allow external components to 
interact with the components disposed within the enclosure. 
This may enable electrical connections to be made to the 
components therein. 

As used in this context "disposing the electronic compo­
nents" may comprise any suitable manner of coupling the 
electronic components to the capacitive touch switch. For 
example, any suitable adhesive could be used. In some 
embodiments one or more electrical connectors may be 
coupled to the capacitive touch through reflow soldering. In 
general, the electronic components need not all be directly 
coupled to the capacitive touch switch, but may, for instance 
and in some embodiments, be disposed or connected to other 
electronic components that may be directly coupled to the 
capacitive switch. Such indirect connections through one or 
more other electronic components (such as electrical connec­
tors) may also be considered as being "disposed" on the 

of the electrical connections) because this fabrication process 
can be done in a less restrictive environment, which provides 
easier access to the electronic components and electrical con-

25 nections there between. That is, as noted above, typically 
when fabricating and electrically coupling electronic compo­
nents when the components are already disposed within an 
enclosure (such as an electronics module), the space restric­
tions may make it difficult to accurately and efficiently form 

30 the electrical connections, particularly when attempting to 
use traditional soldering techniques. This can result in shorts 
forming across electrical connections and/or otherwise result 
in damage to the electrical connections. Moreover, this pro­
cess is typically done by hand because of the space restric-

35 tions, which greatly reduces manufacturing speed and 
increases human error in the process. 

In contrast, some embodiments provided herein may, but 
need not, enable the use of a more efficient manufacturing 
process where the electrical components are fabricated and 

40 electrically connected outside of the confines of an enclosure. 
The partial enclosure, rather than potentially serving as the 
foundational structural component for disposing the elec­
tronic components, may more or less serve to protectively 
encapsulate a complete ( or substantially complete) circuit 

45 assembly that includes a capacitive touch switch, control 
components, and in some embodiments, a power source. This 
may enable a more automated manufacturing process (i.e. the 
components may no longer need to be electrically coupled 
manually), or otherwise increase the fabrication yield and 

50 efficiency. 
In some embodiments, in the first method as described 

above, the first method may further include the step of elec­
trically coupling one or more of the plurality of electronic 
components to the capacitive touch switch. This may com-

55 prise any suitable technique for electrically coupling the com­
ponents. The inventors have found, however, that in some 
embodiments, it may be preferred that the step of electrically 
coupling one or more of the plurality of electronic compo­
nents to the capacitive touch switch may comprise reflow 

60 soldering. "Reflow soldering" may refer to a process in which 
a solder paste ( e.g. a sticky mixture of powdered solder and 
flux) is used to temporarily attach one or several electrical 
components to their contact pads (e.g. electrical contacts), 
after which the entire assembly may be subjected to con-

65 trolled heat, which melts the solder, permanently connecting 
the joint. Thus, for instance, the solder paste may be disposed 
so as to temporarily couple one or electronic components 
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(e.g. electrical connectors or flex circuits) to the capacitive 
touch switch and the entire assembly may then be heated so as 
to permanently couple the components. This process may be 
more efficient than attempting to hand solder each compo­
nent, and may also provide an efficient manner of coupling 
the components. However, as noted above embodiments are 
not so limited, and any suitable process may be used to 
electrically and physically couple the components. 

In some embodiments, in the first method as described 
above, the first method may further include the step of elec- 10 

trically coupling one of the plurality of electronic compo­
nents to another of the plurality of electronic components. 
That is, the electronic components that are disposed on the 
capacitive touch switch may also be electrically coupled to 
one another. For instance, two electronic components that are 15 

each coupled to the capacitive touch switch may also be 
electrically connected. For example, a controller that may be 
coupled the capacitive touch switch may also be electrically 
connected to a power source or an electrical connector. In 
addition, electronic components may be both directly and 20 

indirectly coupled to the capacitive touch switch. For 
example, an electrical connecter or flexible circuit may be 
directly coupled to the capacitive touch switch, and then an 
additional electronic component may be coupled to the elec­
trical connector of flexible circuit (but not directly to the 25 

capacitive touch switch). This may enable stacking of the 
electronic components. 

In some embodiments, in the first method as described 
above, the first method may further include the step of cou­
pling the enclosure to a temple of an eyeglass (i.e. eyewear) 30 

frame. In some embodiments, the step of coupling the enclo­
sure to the temple of the eyeglass frame may comprise dis­
posing the enclosure substantially within the temple of the 
eyeglass frame. The enclosure may be maintained with the 
temple by any suitable means, such as through the use of 35 

adhesives, fasteners, or electrical conductors, such as the 
exemplary embodiments described above and illustrated in 
FIGS. 1-18. In some embodiments, the electronic eyeglass 
frame may comprise an electro-active eyeglass frame (i.e. it 
may comprise an electro-active lens, such a dynamic or elec- 40 

tro-chromic lens). 
In some embodiments, the electronic eyeglass frame may 

comprise a first conductive path, and the first method may 
further comprise the step of electrically coupling at least one 
of the electronic components to the first conductive path. 45 

Examples of such connections were described above, particu­
larly with reference to FIGS. 11 and 15-16. In some embodi­
ments, the first conductive path may be electrically coupled to 
an electro-active lens. In some embodiments, the first con­
ductive path may comprise anyone of, or some combination 50 

of: a slip ring or a pogo pin. A slip ring or a pogo ping may 
generally be used to maintain a conductive path through the 
temple and the lens housing, even as the temple is moved 
relative to the lens housing. In some embodiments, where the 
first conductive path includes a slip ring, the first conductive 55 

path may further comprise a lug coupled to the slip ring. In 
some embodiments, the lug may be integrally coupled to the 
temple. Examples of such embodiments are described in 
detail above, particularly with reference to the electronic 
eyewear shown in FIGS.1-18. In some embodiments, the first 60 

method may further include the step of insert molding the lug 
into the eye glass frame. 

In some embodiments, the lug may be disposed on the 
capacitive touch switch. That is, in some embodiments, 
unlike the exemplary embodiments shown in FIGS. 1-18, the 65 

lugs that comprise a part of the first conductive path may be 
disposed on the capacitive touch switch (which may be 

26 
coupled to the electronics module). The lugs thereby may not 
be integrally coupled to the temple. 

In some embodiments, in the first method as described 
above, the enclosure may comprise an electronics module. In 
some embodiments, the enclosure may comprise a temple of 
an eyeglass frame. That is, for instance, in some embodiments 
a separate electronics module may not be utilized to enclose 
the electronic components. Instead, the capacitive touch 
switch and the electronic components disposed thereon may 
be directly inserted and coupled to the temple. In this manner, 
the temple of the frames may provide structural support and 
protection for the components, without requiring the extra 
step of enclosing the components in a module. 

In some embodiments, in the first method as described 
above, the first method may further comprise the step of 
applying a conformal coating to the plurality of electronic 
components. As used in this context, a "conformal coating" 
may refer to any coating that is designed to substantially 
protect or enclose the electrical connections of the plurality of 
electronic components (and/or the components themselves) 
that are disposed on the capacitive touch switch. The confor­
mal coating may also protect portions of the capacitive touch 
switch as well. The conformal coating may be configured to 
prevent short circuits, foreign materials, atmospheric condi­
tions (such as moisture) or any other external forces from 
affecting the electrical connections or damaging the elec­
tronic components. In this regard, the coating may generally 
be moisture proof or resistant. The conformal coating may 
have any suitable thickness, but is typically less than 1 mm 
thick, and more preferably less than 0.5 mm thick. The coat­
ing may comprise any suitable material, such as a brushed, 
spray or dip applied acrylic, urethane, silicone, or epoxy. It 
should be noted that components that are intended to form one 
or more electrical connections with an external component(s) 
may be masked during the deposition/application process of 
the conformal coating ( or the coating may be later removed) 
so as to expose the electrical contacts of these components. 

In some embodiments, the first method may further include 
the step of masking a portion of the electronic components 
such that an electrical contact is exposed through the confor­
mal coating. In some embodiments, the first method may 
further include the step ofremoving a portion of the confor­
mal coating to expose an electrical contact of one or more of 
the plurality of electronic components. 

In some embodiments, in the first method as described 
above, the plurality of electronic components may comprise 
any one of, or some combination of: a flexible circuit, a 
printed circuit board, or an electrical connector. In some 
embodiments, the plurality of electronic components may 
include a power source. 

In some embodiments, in the first method as described 
above, the capacitive touch switch and the enclosure may be 
configured to be pressure fitted. As noted above, the capaci­
tive touch switch may be coupled to the enclosure in any 
suitable manner. However, the inventors have found that pres­
sure fitting the capacitive touch switch to the enclosure may 
provide for more efficient assembly, as well as easier access to 
the components disposed on the capacitive touch switch after 
the capacitive touch switch has been initially coupled to the 
enclosure. For instance, if an adhesive were used, the capaci­
tive touch switch may be damaged if it was decoupled from 
the enclosure. However embodiments are not so limited, and 
in some instances, in the first method as described above, the 
capacitive touch switch may be coupled to the enclosure 
using any one of, or some combination of: a fastener or an 
adhesive. 
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In some embodiments, in the first method as described 
above, the capacitive touch switch may comprise a stiff mate­
rial. As used in this context, "stiff' may refer to a material that 
substantially maintains its shape when the plurality of elec­
tronic components is disposed thereon. In some embodi­
ments, in the first method as described above, the capacitive 
touch switch may comprise a rigid, molded plastic such as a 
liquid crystal polymer or other plastic engineered for ablation 
and plating. 

28 
or more connections between the electronic components dis­
posed inside the electronics module to electronic components 
that may be disposed outside the module, and electronic 
component 207 coupled to the PCB 203. As can be seen in 
FIG. 20(b), the components are disposed along the bottom 
surface of the enclosure 205, creating a separation from some 
of the components and the capacitive touch switch 201 that is 
functioning as the seal for the electronics module. That is, for 
example, the components are first disposed in the partial 

In some embodiments, a method may be provided. The 
method may include the steps of providing a substrate ( such 
as a surface of touch switch), disposing a plurality of elec­
tronic components on the substrate, electrically coupling one 
of the plurality of electronic components to another of the 
plurality of electronic components, coupling the substrate to 
a partial enclosure, and coupling the enclosure to a temple of 
an eyeglass frame. That is, as noted above, although it may be 
preferred that a capacitive touch switch is used in some 
embodiments, embodiments are not so limited. Indeed, dis­
posing the electronic components on a substrate and forming 
one or more electrical connections prior to coupling the sub­
strate to a partial enclosure may provide similar manufactur-

10 enclosure 205, electrically connections may be formed 
between some of the components, and then the capacitive 
touch switch 201 may be super glued to the top surface of the 
enclosure 205. As described above, this results in numerous 
deficiencies in the manufacturing process, and increases the 

15 risk of defects in the device (particularly because of the need 
to manually solder the electrical connections). 

With reference to FIG. 21, the components ofan exemplary 
design of an electronics module in accordance with some 
embodiments are shown. As illustrated, this device may com-

ing advantages (e.g. allow for automatic pick and place of the 
electronic components) when using different types of sub­
strates. In some embodiments, the step of coupling the enclo­
sure to the temple of the eyeglass frame may comprise dis­
posing the enclosure substantially within the temple of the 
eyeglass frame. 

20 prise a capacitive touch switch 201 ( such as a molded capaci­
tive touch switch 201 that may be fitted so as to be coupled to 
the enclosure 205), a flexible circuit 202 that may be electri­
cally coupled to the capacitive touch switch 201, a printed 
circuit board (PCB) 203 having an electrical contact or con-

With reference to FIGS. 19-29, exemplary embodiments of 
electronic assemblies comprising a capacitive touch switch 
and methods for manufacturing the same are provided. These 
exemplary devices and methods are provided for illustration 
purposes and are not intended to be limiting. 

25 nectar 208, a power source 204 (e.g. a battery assembly), a 
partial enclosure 205 ( e.g. an outer casing of an electronics 
module), and electrical connectors 214 that may be config­
ured to electrically couple the flex 202 to the PCB 203. The 
molded capacitive touch switch 201 shown in this example 

30 may be formed in any suitable manner, such as by using Laser 
Direct Structuring (LDS) to create a switch curvature that can 
"snap" into an enclosure 205 (as opposed to being glued or 
welded); however, embodiments are not so limited and any 
suitable method of coupling the capacitive touch switch 201 With reference to FIG. 19, the components of a current 

design of an electronics module are shown. As illustrated, this 
device may comprise a capacitive touch switch 201, a flexible 
circuit 202 that may be electrically coupled to the capacitive 
touch switch 201, a printed circuit board (PCB) 203, a power 
source 204 (e.g. a battery assembly), a partial enclosure 205 
(e.g. outer casing of an electronics module), electrical con- 40 

ductors 206 (e.g. pogo pins) that may form one or more 
connections between the electronic components disposed 
inside the electronics module to electronic components that 
may be disposed outside the module, and electrical compo­
nent 207 coupled to the PCB 203. The device shown in FIG. 45 

19 corresponds to embodiments where the electronic compo­
nents are first disposed in the electronics module, electrical 
connections are then formed, and then capacitive touch 
switch 201 is coupled to the electronics module ( e.g. via super 
glue) and functions as a seal for a potting that is used to fill the 50 

vacant space in the module after the electrical connections are 
formed. The components are hand soldered, including the 
electrical connections of the pogo pins 206 to the electronic 
components inside the electronics module, which as 
described above, increases manufacture time and reduces the 55 

reliability of the device (e.g. by increasing manufacturing 
error). Indeed, many of the electronic components are subject 

35 to an enclosure 205 may be used. The enclosure 205 may 
include an opening 209 through which one or more electrical 
conductors may be disposed and that may form a conductive 
path to the electrical contact 208 that is electrically coupled to 
the PCB 203. 

to short faults during and after the fabrication process. 
FIG. 20(a) shows a top view and FIG. 20(b) shows a 

cross-sectional view of the device of FIG. 19. As illustrated, 60 

this device comprises a capacitive touch switch 201 (not 
shown in the top-view ofFIG. 20( a) for illustration purposes), 
a flexible circuit 202 that may be electrically coupled to the 
capacitive touch switch 201, a printed circuit board (PCB) 
203, a power source 204 (e.g. a battery assembly), a partial 65 

enclosure 205 ( e.g. outer casing of an electronics module), 
electrical conductors 206 (e.g. pogo pins) that may form one 

As noted above, electrical connections may be made 
between the capacitive touch switch and one or more of the 
electronic components using any suitable method, including 
re-low soldering. Thus, with reference to FIG. 22, the exem­
plary capacitive touch switch 201 is shown as having reflow 
solder pads 210 disposed on its underside (i.e. the side oppo­
site the surface that may interact with the wearer's finger). 
The reflow solder pads 210 may correspond to the electrical 
contacts of the touch switch 201, and may be used by a 
controller or other electronic component to receive signals 
from the touch switch 201 and determine an action to be 
performed. The inventors have found that reflow soldering 
may provide advantages over other methods of forming elec­
trical connections, including that the process may be per­
formed automatically (rather than manual soldering) and the 
reflow soldering processes may also be used to physically 
couple the components together. Thus, in this manner, elec-
tronic components may be both electrically coupled to the 
touch switch 201, as well as physically disposed and coupled 
thereto. In addition, embodiments may provide a molded 
capacitive touch switch design that may comprise a "snap 
feature" 215 that may be configured to couple the capacitive 
touch switch 201 to the enclosure 205. 

With reference to FIG. 23, in some embodiments, an inter­
mediate flexible circuit 202 may be utilized, which may be 
soldered to the capacitive touch switch 201 so as to provide a 
ground plane and electrical connectors ( e.g. connectors 214, 
such as 1 mm stack-height connectors) to other electronic 
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components. In addition, the flex 202 may be electrically 
connected to a power source and comprise additional elec­
tronic components ( such as controllers) to provide additional 
layout options and otherwise provide flexibility in design and 
footprint of the electronic assembly. 

With reference to FIG. 24, the partial enclosure 205 that 
may be utilized in some embodiments may be in the form of 
a traditional outer casing of an electronics module; however, 
embodiments are not so limited. For instance, the utilization 
of fabrication methods such as those described herein may 
allow for an enclosure 205 that has, for instance, a smaller 
geometry (based on the reduction of unused spaced within the 
module because of the increased design flexibility provided 
by constructing the electronic assembly outside the enclosure 
on the capacitive touch switch); a snap feature deposed 
around the perimeter (corresponding to the snap feature 215 
of the capacitive touch switch 201 ), which may eliminate the 
need to use an adhesive in some embodiments; and, in some 
instances, the enclosure 205 could comprise electrical traces 
disposed on the bottom surface to allow for a battery assem­
bly circuit leg across the enclosure ( or to certain compo­
nents), which may not be practical in some embodiments 
where the electronic components are disposed on the bottom 
surface of the enclosure 205 (rather than disposed on the 
capacitive touch switch 201). 

With reference to FIG. 25, an exemplary capacitive touch 
switch 201 is shown as having electrical traces 212. The 
electrical traces 212 may be electrically coupled to one or 
electronic components (not shown), and may thereby send 
signals from the capacitive touch switch 201 (such as indica­
tions of when a wearer interacts with the capacitive touch 
switch 201) to one or more devices that may be utilized to 
active or deactivate an electronic function of the eyewear. 
FIG. 26 shows the same capacitive touch switch 201 as in 
FIG. 25, but with electrical connectors 214 disposed on the 
surface of the capacitive touch switch 201. In some embodi­
ments, the electrical connectors 214 may be reflow soldered 
to the surface of the capacitive touch switch 201, which may 
also be used to form one or more electrical connections with 
the electrical traces 212. 

30 
PCB 203 may comprise any number of electronic compo­
nents 213, which may be disposed on the PCB 203 before or 
after the PCB 203 is disposed on the capacitive touch switch 
201. In the example embodiment shown in FIG. 28, the PCB 
203 also has coupled thereto an electrical connector 208 
comprising a structure that may be utilized to both electrically 
and physically couple the PCB 203 (and thereby the other 
electronics components and the electronics assembly in gen­
eral) to one or more conductors that may be disposed in, or 

10 otherwise coupled to, the electronic eyewear frames. FIG. 29 
shows the exemplary device and components illustrated in 
FIG. 30 disposed within a partial enclosure 205. The opposite 
side of the enclosure may comprise an opening such that the 

15 surface of the capacitive touch switch 201 may be exposed 
and interacted with by a wearer of the electronic eyewear. 

FIG. 30 is a flow chart that illustrates exemplary steps that 
may be performed in accordance with some methods pro­
vided herein. For example, at step 301 a capacitive touch 

20 switch may be provided. The capacitive touch switch may 
serve as the platform or "back bone" on which some of the 
electronic components of an electronics module or electronic 
eyewear may be disposed. Next, at step 302, one or more 
electronic components may be disposed on a surface of the 

25 capacitive touch switch. For instance, as shown in FIG. 26, 
electrical connectors may be disposed on the surface ( e.g. 
using reflow soldering). However, embodiments are not so 
limited, and the components may be coupled to the surface of 
the capacitive touch switch in any suitable manner. In step 

30 303, one or more electrical connections may be formed 
between the capacitive touch switch and the electronic com­
ponents that were coupled to the capacitive touch switch in 
step 302. In some embodiments, the electrical connections 
may be formed simultaneously with step 302, such as when 

35 reflow soldering is used; however, embodiments are not so 
limited. 

Continuing with reference to FIG. 30, at step 304 one or 
more electronic components may be coupled to the one or 
more of the electronic components that were previously dis-

40 posed on the capacitive touch switch in step 302. For instance, 
electrical connectors coupled to a PCB may be coupled to one 
or more electrical connectors that may have been reflow sol­
dered to the capacitive touch switch. In this manner, an elec-

FIG. 27 shows an exemplary printed circuit board (PCB) 
203 having a plurality of electrical connectors 214 and elec­
tronic components 207 disposed thereon. The electrical com­
ponents 207 may provide any functionality required, such as 
current or voltage control for the device, or may function as a 45 

controller (i.e. the components may control the electronic 
functionality provided by electronic devices disposed on the 
electronic eyewear based on signals received from the capaci­
tive touch switch 201). The electrical connectors 214 may 
couple to the corresponding electrical connectors 214 that 50 

may be reflow soldered to the surface of the capacitive touch 
switch 201 as shown in FIG. 26 (and thereby couple the PCB 
203 to the capacitive touch switch 201). 

tronic assembly may be created, wherein each additional 
electronic component may connect to another electronic 
component or components. Each of these additional elec-
tronic components may be considered to be disposed on the 
capacitive touch switch, as used in this context. At step 305, 
one or more electrical connections may be formed, to the 
extent that this was not performed during step 304. 

In some embodiments, at step 306, a conformal layer ( e.g. 
an encasing or encapsulating layer) may be deposited over 
some or all of the electronic assembly that is now disposed on 
the capacitive touch switch. The conformal layer may be used 
to seal and protect the electrical connections that were formed 
in steps 303 and/or 305, as well as to protect the electronic 

FIG. 28 shows a plurality of electronic components dis­
posed on the capacitive touch switch 201. As shown in this 55 

exemplary embodiment, the components have been disposed 
on the capacitive touch switch 201 prior to the assembly being 
inserted into an enclosure 205, such as the outer casing of an 
electronics module. The PCB 203 may have been coupled to 
the capacitive touch switch 201 through the electrical con- 60 

nectars 214 (not shown). In some embodiments, and as shown 
in FIG. 28, a power source 204 may also be coupled to the 
capacitive touch switch 201 prior to the assembly being dis­
posed within a partial enclosure 205; however, embodiments 
are not so limited, and in some instances, the power source 65 

204 may be disposed in the enclosure 205 separately or may 
be located in a different portion of the electronic eyewear. The 

components themselves ( such as from moisture, which could 
damage or affect device performance). As described above, to 
the extent electrical contacts may be required so as to form 
electrical connections with other components that are not part 
of the electronic assembly disposed on the capacitive touch 
switch, these electrical contacts may be masked during the 
deposition process of the conformal layer, or the conformal 
(i.e. encapsulation) material may be subsequently removed to 
expose the electrical contacts. It should be noted that while it 
may be preferred in some embodiments to include a confor-
mal layer, embodiments are not so limited. In some embodi-
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ments, the conformal layer may have a thickness that is less 
than 1 mm in thickness (preferably less than 0.5 mm). 

At step 307, the capacitive touch switch (which comprises 
the assembly of electronic components that were disposed 
thereon in steps 302 and 304) may be coupled to an enclosure. 
As described above, the enclosure may comprise the outer 
casing of an electronics module or the cavity of a temple of 
electronic eyewear. The step of coupling the capacitive touch 
switch to the enclosure may comprise any suitable method, 
including pressure fitting the two components (if they are 10 

designed and configured to have the structural interface to do 
so). The enclosure may provide protection for the electronic 
components from external forces, but need not necessarily 
support the components because they may be supported by 15 
the capacitive touch switch. As noted above, the capacitive 
touch switch, or at least a portion thereof, may comprise a 
material that may be firm enough to substantially maintain its 
shape and structure, even with the electronic components 
disposed thereon. Finally, at step 309, one or more electrical 20 

connections may be formed between the components dis­
posed on the capacitive touch switch ( e.g. that may now be 
disposed within an electronics module) and one or more 
electronic components disposed on the electronic eyewear. 
Examples of such connections were described above with 25 

reference to the exemplary embodiments shown in FIGS. 
1-18; however, embodiments are not so limited. 

The exemplary methods were described above for illustra­
tion purposes. One or more of the steps may not be performed 
in some embodiments, or additional steps may be included as 30 

would be understood by one of ordinary skill in the art after 
reading this disclosure. 

CONCLUSION 
35 

It is understood that the various embodiments described 
herein are by way of example only, and are not intended to 
limit the scope of the invention. For example, many of the 
materials and structures described herein may be substituted 
with other materials and structures without deviating from the 40 

spirit of the invention. The present invention as claimed may 
therefore includes variations from the particular examples 
and preferred embodiments described herein, as will be 
apparent to one of skill in the art. It is understood that various 
theories as to why the invention works are not intended to be 45 

limiting. 
The above description is illustrative and is not restrictive. 

Many variations of the invention will become apparent to 
those skilled in the art upon review of the disclosure. The 
scope of the invention should, therefore, be determined not 50 

with reference to the above description, but instead should be 
determined with reference to the pending claims along with 
their full scope or equivalents. 

Although many embodiments were described above as 
comprising different features and/or combination of features, 55 

a person of ordinary skill in the art after reading this disclo­
sure may understand that in some instances, one or more of 
these components could be combined with any of the com­
ponents or features described above. That is, one or more 
features from any embodiment can be combined with one or 60 

more features of any other embodiment without departing 
from the scope of the invention. 

As noted previously, all measurements, dimensions, and 
materials provided herein within the specification or within 
the figures are by way of example only. 65 

A recitation of"a," "an," or "the" is intended to mean "one 
or more" unless specifically indicated to the contrary. 

32 
All publications mentioned herein are incorporated herein 

by reference to disclose and describe the methods and/or 
materials in connection with which the publications are cited. 
The publications discussed herein are provided solely for 
their disclosure prior to the filing date of the present applica­
tion. Nothing herein is to be construed as an admission that 
the present invention is not entitled to antedate such publica­
tion by virtue of prior invention. Further, the dates of publi­
cation provided may be different from the actual publication 
dates, which may need to be independently confirmed. 

What is claimed is: 
1. A first device, comprising: 
a lens housing adapted to support a first lens and a second 

lens; 
a first temple movably coupled to the lens housing; 
a second temple movably coupled to the lens housing; 
an electronics module disposed at least partially within the 

first temple; 
a first electrical conductor coupled to the first temple, 
wherein a first conductive path is provided from the first 

temple to the lens housing at least in part by the first 
electrical conductor; and 

a second electrical conductor coupled to the first temple, 
wherein a second conductive path is provided from the first 

temple to the lens housing at least in part by the second 
electrical conductor; 

wherein the first and second electrical conductors are con­
figured to couple the electronics module to the first 
temple to constrain the electronics module. 

2. The first device of claim 1, wherein the first electrical 
conductor is integrally coupled to the first temple. 

3. The first device of claim 2, wherein the first electrical 
conductor is insert molded with the first temple. 

4. The first device of claim 1, wherein the first electrical 
conductor comprises a lug. 

5. The first device of claim 1, wherein the electronics 
module comprises any two of: a power source, a controller, 
and a sensor. 

6. The first device of claim 5, wherein the sensor comprises 
a touch switch. 

7. The first device of claim 1, wherein the first electrical 
conductor is electrically coupled to a slip ring. 

8. The first device of claim 7, further comprising a hinge, 
wherein the slip ring is disposed substantially within the 
hinge. 

9. The first device of claim 1, wherein the electronics 
module is configured to be removably coupled to the first 
temple. 

10. The first device of claim 1, wherein the electronics 
module comprises an opening; 

wherein the first electrical conductor has a first portion that 
extends a first distance of at least approximately 1 cm 
into the electronic module through the opening, and 

wherein the first electrical conductor has a second portion 
that extends second distance of at least approximately 1 
cm outside of the electronics module away from the 
opening. 

11. The first device of claim 10, 
wherein the first distance that the first portion of the first 

electrical conductor extends into the electronics module 
is at least approximately 2 cm, and 

wherein the second distance that the second portion of the 
first electrical conductor extends away from the opening 
is at least approximately 2 cm. 

12. The first device of claim 1, wherein the first electrical 
conductor comprises a single structural element. 
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13. The first device of claim 1, wherein the first electrical 
conductor is configured to maintain the first conductive path 
as the first temple is moved relative to the lens housing. 

14. The first device of claim 1, further comprising a first 
lens and a second lens coupled to the lens housing; 

wherein the first lens has a first electrical contact; and 
wherein the first conductive path is electrically coupled to 

the first electrical contact. 
15. A first method, comprising: 
providing a capacitive touch switch; 10 

disposing a plurality of electronic components on the 
capacitive switch; and 

coupling the capacitive touch switch to a partial enclosure 
to constrain the capacitive touch switch. 

16. The first method of claim 15, further comprising the 15 

step of disposing the enclosure substantially within a temple 
of an eyeglass frame. 

17. The first method of claim 16, 
wherein the eye glass frame comprises electro-active eye-

glass frames; 20 

wherein the eyeglass frame comprises a first conductive 
path; and 

wherein the first method further comprises the step of 
electrically coupling at least one of the electronic com-
ponents to the first conductive path. 25 

18. The first method of claim 15, further comprising the 
step of applying a conformal coating to the plurality of elec­
tronic components. 

19. The first method of claim 15, wherein the capacitive 
touch switch and the enclosure are configured to be pressure 30 

fitted. 

* * * * * 

34 
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