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(57) ABSTRACT 

Eyewear including an optical functional member, control 
electronics, and a sealed electrical connective element con­
necting the electronics to the optical functional member. The 
connective element can directly connect the electronics to 
the optical functional member, or can connect through an 
intermediate contact, e.g., a plug-and-receptacle. The con­
nective element can be routed from the electronics, around 
a rimlock of the eyewear to the optical functional member. 
The connective element can be a conductive compressible 
member, such as conductive rubber. In some embodiments, 
the connective element can be a multiconductor cable. 
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MOISTURE-RESISTANT EYE WEAR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation-in-part of U.S. 
application Ser. No. 13/587,645, filed on Aug. 16, 2012, 
which claims priority to and incorporates by the reference in 
the entirety each of the following provisional patent appli­
cations: U.S. Prov. Pat App. No. 61/524,567, filed Aug. 17, 
2011; U.S. Prov. Pat. App. No. 61/537,205, filed Sep. 21, 
2011; and U.S. Prov. Pat. App. No. 61/563,937, filed Nov. 
28, 2011, and which is a continuation-in-part of U.S. appli­
cation Ser. No. 13/372,240, which in turn claims priority to 
U.S. Prov. Pat. App. No. 61/441,817, filed Feb. 11, 2011. 

The present application is a continuation-in-part of, and 
claims priority to and incorporates by the reference in the 
entirety each of the following patent applications: U.S. 
application Ser. No. 13/726,267, filed Dec. 24, 2012, which 

2 
219, filed Jul. 8, 2011, which in turn claims priority to U.S. 
Prov. Pat. App. No. 61/481,353, filed May 2, 2011, and of 
U.S. Prov. Pat. App. No. 61/362,877, filed Jul. 9, 2010. U.S. 
application Ser. No. 13/298,992 is also a continuation-in-

s part of U.S. application Ser. No. 13/175,633, filed Jul. 1, 
2011, and of U.S. application Ser. No. 13/175,634, filed Jul. 
1, 2011, each of which claims priority to U.S. Prov. Pat.App. 
No. 61/415,391, filed Nov. 19, 2010; U.S. application Ser. 
No. 61/376,719, filed Aug. 25, 2010; and U.S. Prov. Pat. 

10 App. No. 61/361,110, filed Jul. 2, 2010. 

15 

This application is a continuation-in-part of U.S. appli­
cation Ser. No. 13/866,575, filed Apr. 19, 2013, which 
claims priority to U.S. Prov. Pat. App. No. 61/638,290, filed 
Apr. 25, 2012. 

BACKGROUND 

is a continuation of U.S. application Ser. No. 12/834,526, 20 

filed Jul. 12, 2010, which in tum is a continuation of U.S. 
application Ser. No. 12/054,299, filed Mar. 24, 2008, which 

The present subject matter relates to various types of 
eyewear including electronic functional members, includ­
ing, for example, electronic focusing eyeglasses, electro­
active eyeglasses, electronic eyewear providing 3D capa­
bilities, etc. 

in tum claims priority of U.S. Prov. Pat. App. No. 60/978, 
517, filed Oct. 9, 2007; U.S. Prov. Pat.App. No. 60/929,991, 
filed Jul. 20, 2007; U.S. Prov. Pat. App. No. 60/929,419, 2s 

filed Jun. 26, 2007; and U.S. Prov. Pat.App. No. 60/924,225, 
filed May 4, 2007. 

Unfortunately, it has been found that in some environ­
ments, particularly those having high humidity or causing 
the wearer to sweat, commercially available electronic eye­
wear and frames may suffer from shorting of electronic 
connections and thus impede or cause the electronic appli­
cation used with the eyewear to fail. This application is a continuation-in-part of U.S. appli­

cation Ser. No. 13,372,240, filed on Feb. 13, 2012, which in 
turn claims priority to U.S. Prov. Pat. App. No. 61/441,817, 30 

filed Feb. 11, 2011. 

Thus there is a need for a solution to allow for electronic 
eyewear and frames to be even more robust in all environ­
ments including those whereby there is an abundance of 
moisture present, one whereby there are fewer electrical 
contact points exposed to the environment, and/or one that 
involved fewer moving and/or open and shut electrical 

This application is a continuation-in-part of U.S. appli­
cation Ser. No. 13/169,996, filed Jun. 27, 2011, which claims 
priority to U.S. Prov. Pat App No. 61/382,963, filed Sep. 15, 
2010; U.S. Prov. Pat. App. No. 61/366,746, filed Jul. 22, 
2010; and U.S. Prov. Pat.App. No. 61/358,447, filed Jun. 25, 
2010, and which is also a continuation-in-part of PCT/ 
US2011/029419, filed Mar. 22, 2011, which in tum claims 
priority to U.S. Prov. Pat. App. No. 61/382,963, filed Sep. 
15, 2010; U.S. Prov. Pat. App. No. 61/366,746, filed Jul. 22, 
2010; U.S. application Ser. No. 61/326,703, filed Apr. 22, 
2010; and U.S. Prov. Pat.App No. 61/317,100, filed Mar. 24, 
2010. 

This application is a continuation-in-part of U.S. appli­
cation Ser. No. 12/834,526, filed Jul. 12, 2010, which in turn 

35 connections. 

SUMMARY 

The technology includes eyewear having an optical func-
40 tional member, an electronics module, and at least one 

sealed conductive element. The electronics module can 
include electronics for controlling the optical functional 
member. The sealed electrical connective element connects 
the electronics of the electronics module to the optical 

45 functional member. The optical functional member can 
include an electrical connector, and the connective element 
can directly connect the electronics of a sealed electronics 
module to the electrical connector of the optical functional 
member. 

is a continuation of U.S. application Ser. No. 12/054,299, 
filed Mar. 24, 2008, which in tum claims priority to U.S. 
Prov. Pat. App. No. 60/978,517, filed Oct. 9, 2007: U.S. 
Prov. Pat. App. No. 60/929,991, filed Jul. 20, 2007; U.S. 
Prov. Pat.App. No. 60/929,419, filed Jun. 26, 2007; and U.S. so 
Prov. Pat. App. No. 60/924,225, filed May 4, 2007. 

The present subject matter may be applied, by way of 
example only, in and/or with electronic focusing eyeglasses, 
electro-active eyeglasses, fluid lenses being activated by 
way of an electronic actuator, mechanical or membrane 
lenses being activated by way of electronics, electro-chro-

This application is a continuation-in-part of U.S. appli­
cation Ser. No. 13/298,997, filed Nov. 17, 2011, which is a 
continuation-in-part of U.S. application Ser. No. 13/179, 
219, filed Jul. 8, 2011, which in turn claims priority to U.S. 
Prov. Pat. App. No. 61/481,353, filed May 2, 2011, and of 
U.S. application Ser. No. 61/362,877, filed Jul. 9, 2010. U.S. 
application Ser. No. 13/298,997 is also a continuation-in­
part of U.S. application Ser. No. 13/175,633, filed Jul. 1, 
2011, and of U.S. application Ser. No. 13/175,634, filed Jul. 
1, 2011, each of which claims priority to U.S. Prov. Pat. App. 
No. 61/415,391, filed Nov. 19, 2010; U.S. Prov. Pat. App. 
No. 61/376,719, filed Aug. 25, 2010; and U.S. Prov. Pat. 
App. No. 61/361,110, filed Jul. 2, 2010. 

This application is a continuation-in-part of U.S. appli­
cation Ser. No. 13/298,992, filed Nov. 17, 2011, which is a 
continuation-in-part of U.S. application Ser. No. 13/179, 

55 mic lenses, electronic fast tint changing liquid crystal lenses, 
lenses whose tint can be altered electronically, lenses that by 
way of an electrical charge can resist or reduce the attraction 
of dust particles, lenses or eyeglass frames housing or 
having an electronic display affixed thereto, electronic eye-

60 wear providing virtual reality, electronic eyewear providing 
3D capabilities, electronic eyewear providing gaming, and 
electronic eyewear providing augmented reality. 

In some embodiments, the eyewear can include an inter­
mediate electrical contact. In those embodiments, the optical 

65 functional member can include an electrical connector, and 
the connective element can connects the electronics of the 
electronics module to the electrical connector(s) of the 
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optical functional member through the intermediate electri­
cal contact. The intermediate electrical contact can be a 
plug-and-receptacle electrical contact. In some embodi­
ments, the intermediate electrical contact is located at one 
of: a rim of the eyewear, the rear 1/2 of the temple, the middle 
of the temple, the forward 1/3 of the temple, the rim lock or 
hinge, of the eyewear, a surface of the optical functional 
member, a frame front of the eyewear, an electronic display, 
an electronic controller, and between the rim and the lens of 
the eyewear. 

In some embodiments, the eyewear can include a temple 
and a rimlock. In those embodiments, the electronics module 
can be located in the temple, and the connective element can 
be routed from the electronics module through the rimlock 

4 
The connective element can be a conductive compressible 
member, which can be conductive rubber. The connective 
element can be a multi-conductor cable. 

The technology includes eyewear including at least one 
electrical conductor and at least one non-electrically-con­
ductive grease coating a portion of the electrical conductor. 
In such embodiments, the grease can be silicone grease. 

The disclosed technology includes methods of assembling 
eyewear. Some such methods include coating a portion of at 

10 least one electrical conductor of the eyewear with non­
electrically-conductive grease, which can be silicone grease. 
In some such methods, the grease can be applied between 
surfaces of a conducting portion of a rimlock of the eyewear 
and an insulating layer of the eyewear. 

to the optical functional member. In some embodiments, the 15 

rimlock includes an upper rimlock and a lower rimlock, and 
The disclosed technology includes additional methods of 

assembling eyewear. Such methods include affixing a por­
tion of eyewire to a rimlock to form a first stage assembly, 
wherein each surface point of the first stage assembly 
comprises an single electrical node; bisecting the first stage 
assembly, forming an upper rimlock with upper eyewire and 
a lower rimlock with lower eyewire; and coating the 

the connective element is routed between the upper rimlock 
and the lower rimlock. The rimlock can include upper 
rimlock and a lower rimlock, and the connective element can 
form a layer between the upper rimlock and the lower 20 

rimlock. The layer can be insulating. In some embodiments, 
the connective element can be a conductive compressible 
member that can be conductive rubber. In some embodi­
ments, the connective element comprises a multi-conductor 
cable. 

The technology includes an eyewear frame that includes 
an electronics module and at least one conductive element. 
The electronics module includes electronics for controlling 
an optical functional member. The sealed electrical connec­
tive element(s) can connect the electronics of the electronics 
module at a first end of the connective element, and can 
connect to an optical functional element at a second end of 
the connective element. The sealed electrical connective 
element can connect one electrical module to another elec­
trical module or to a plurality of different electrical modules. 
In some embodiments, the optical functional member 
includes at least one electrical connector, and the connective 
element can directly connect the electronics of a sealed 
electronics module to the electrical connector of the optical 
functional member. 

In some embodiments, the frame includes at least one 
intermediate electrical contact, and the optical functional 
member comprises at least one electrical connector. In such 
embodiments, the connective element can connect the elec­
tronics of the electronics module to the electrical connector 
of the optical functional member through the intermediate 
electrical contact. In some such embodiments, the interme­
diate electrical contact is a plug-and-receptacle. 

The intermediate electrical contact is located at one of: a 
rim of the eyewear, the rear 1/3 of the temple, the middle of 
the temple, the forward 1/2 of the temple, the rim lock or 
hinge, of the eyewear, a surface of the optical functional 
member, a frame front of the eyewear, an electronic display, 
an electronic controller, and between the rim and the lens of 
the eyewear. 

In some embodiments, the eyewear frame can include a 
temple and a rimlock. In such embodiments the electronics 
module can be located in the temple, and the connective 
element can be routed from the electronics module through 
the rimlock to the optical functional member. In some such 
embodiments, the rimlock can include an upper rimlock and 

25 

bisected first stage assembly with an electrically-insulating 
coating. Some such methods include removing the coating 
from at least one area of electrical connection. 

The technology also includes eyewear including a lens 
comprising electro-active material, and in some cases a 
gasket. The electro-active lens, can be characterized by a 
lens edge, and can include at least one electrical contact on 
the lens edge. The gasket can be configured to fit around the 

30 lens edge to be substantially resistant to the ingress of liquid 
between the gasket and the lens edge. The gasket can have 
formed therein an aperture to corresponding to the electrical 
contact. In such embodiments, the electrical contact surface 
can be a conductive compliant material fitted to the aperture 

35 to substantially resist the ingress of liquid between the 
gasket and the electrical contact. In other embodiments the 
connection from the connector to the lens or optical func­
tional member can be sealed by way of example only, an 
adhesive, caulk, or another material that forms a water 

40 resistant barrier. 
In some embodiments, an electrically conductive caulk 

can be used, which is also moisture resistant and/or moisture 
proof. 

In some embodiments, the technology can include an 
45 eyewear temple assembly that includes a temple body and an 

electronics module. The temple body can form a cavity 
therein, and can be configured to be removeably attachable 
to eyewear. The electronics module can be housed in the 
cavity, and can be operable to perform a function other than 

50 control of electro-active optics. In such embodiments, the 
temple assembly is configured to maintain the electronics 
module at least one of moisture resistant, salt resistant, and 
moisture proof. 

In some such embodiments, the electronics module 
55 includes at least one of: a transmitter operable to transmit a 

signal in response a user input; a sensor operable to sense at 
least one of: the environment of the electronics module, and 
a condition of the electronics module; and an output module 
operable to output at least one of: an acoustic signal, a 

60 visible light signal, and a vibration signal. In some such 
embodiments containing a sensor, the electronics module 
includes s at least one of a temperature sensor, a position 
sensor, an electromagnetic radiation sensor, GPS, and a 

a lower rimlock, and the connective element can be routed 
between the upper rimlock and the lower rimlock. In some 
such embodiments, the rimlock can include an upper rim­
lock and a lower rimlock, and the connective element can 65 

form a layer between the upper rimlock and the lower 
rimlock. The layer can be an electrically insulating layer. 

pedometer. 
In some embodiments of the temple assembly, the cavity 

can be formed with an opening at a surface of the temple 
body, and a cover of the eyewear temple can seal the 
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opening, in a fashion that electronics module is maintained 
as at least one of moisture resistant, salt resistant, and 
moisture proof at least in part by the cover. In some such 
embodiments, the cavity can be formed with only one 
opening, and the one opening is at a front surface of the 
temple body. In other such embodiments, the cavity can be 
formed with only one opening, and the one opening is at a 
wearer-facing surface of the temple body. In some embodi­
ments of the temple assembly, the electronics module can be 
is releasably secured in the cavity, and the electronics 
module itself can be at least one of moisture resistant, salt 
resistant, and moisture proof. 

In some embodiments, a sealed electronic module may 
house one or more of an electronic sensor, manual controls 
and/or automatic controls. In embodiments, eyewear may be 
configured to be placed in one or more of an automatic 
mode, a manual on mode, and/or a manual off mode. In 
embodiments, one electronic module may be provided to 
electrically power a pair of lenses, or two such electronic 
modules can be provided. In embodiments, the electronic 
modules may be sealed such that they are water resistant or 
water proof. 

Aspects of the invention disclosed herein may be used to 
address pressing needs of making electronic eyewear more 
moisture resistant and more robust. This may allow more 
reliable performance from the electronic eyewear and, thus, 
happier users. Electronic eyewear, or electronic eyeglasses, 
may be understood as typically including electronic frames 
that provide an electrical connection to, by way of example 
only, electronic focusing eyeglasses, electro-active eye­
glasses, fluid lenses being activated by way of an electronic 
actuator, mechanical or membrane lenses being activated by 
way of electronics, electro-chromic lenses, electronic fast 
tint changing liquid crystal lenses, lenses whose tint can be 
altered electronically, lenses that by way of an electrical 
charge can resist or reduce the attraction of dust particles, 
lenses or eyeglass frames housing or having an electronic 
display affixed thereto, electronic eyewear providing virtual 
reality, electronic eyewear providing 3D capabilities, elec­
tronic eyewear providing gaming, and electronic eyewear 
providing augmented reality. 

Additional features, advantages, and embodiments of the 
invention may be set forth or apparent from consideration of 

6 
FIG. 2 illustrates a side view of the electro-active spec­

tacles depicted in FIG. 1 in accordance with an aspect of the 
present technology. 

FIG. 3 illustrates an exemplary configuration of electrical 
components of the electro-active spectacles in accordance 
with an aspect of the present technology. 

FIG. 4 illustrates an exemplary configuration of electrical 
connectivity between a battery and an electronic module 
depicted in FIG. 3 in accordance with an aspect of the 

10 
present technology. 

FIG. 5 illustrates an electronic module in accordance with 
an aspect of the present technology. 

FIG. 6 illustrates an electro-active lens in accordance with 
an aspect of the present technology. 

FIG. 7 illustrates a portion of a frame in accordance with 
15 an aspect of the present technology. 

FIG. 8 illustrates an exploded view of the frame depicted 
in FIG. 7 in accordance with an aspect of the present 
technology. 

FIG. 9 illustrates a portion of electro-active spectacles in 
20 accordance with an aspect of the present technology. 

FIG. 10 illustrates a front a view of electro-active spec­
tacles in accordance with an aspect of the present technol­
ogy. 

FIG. 11 illustrates a portion of a right temple of electro-
25 active spectacles in accordance with an aspect of the present 

technology. 
FIG. 12-A and FIG. 12-B illustrate a gasket of the present 

technology. 
FIG. 13 illustrates a representative block diagram of 

30 
electro-active spectacles in accordance with an aspect of the 
present technology. 

FIG. 14 illustrates a portion of a right temple of electro­
active spectacles in accordance with an aspect of the present 
technology. 

FIG. 15 illustrates a portion of a right temple of electro-
35 active spectacles in accordance with an aspect of the present 

technology. 
FIG. 16 illustrates an electro-active frame in accordance 

with an aspect of the present technology. 
FIG. 17 illustrates electro-active spectacles in accordance 

40 with an aspect of the present technology. 
FIG. 18 illustrates electro-active spectacles in accordance 

with an aspect of the present technology employing plug 
connections among electrical elements. 

FIG. 19 illustrates a portion of a right temple of electro-
45 active spectacles in accordance with an aspect of the present 

technology. 

the following detailed description, drawings, and claims. 
Moreover, it is to be understood that both the foregoing 
summary of the invention and the following detailed 
description are exemplary and intended to provide further 
explanation without limiting the scope of the invention 
claimed. The detailed description and the specific examples, 
however, indicate only preferred embodiments of the inven- 50 

tion. Various changes and modifications within the spirit and 
scope of the invention will become apparent to those skilled 

FIG. 20 illustrates a portion of a right temple of electro­
active spectacles in accordance with an aspect of the present 
technology. 

FIG. 21 illustrates a temple assembly in accordance with 
aspects of the present technology. 

FIG. 22 illustrates an electro-active lens assembly accord­
ing to an aspect of the present technology. in the art from this detailed description. 

DESCRIPTION OF THE DRAWINGS 
FIGS. 23A-23B illustrate portions of a temple assembly 

55 of electro-active eyewear in accordance with an aspect of the 
present technology. 

The accompanying drawings, which are included to pro­
vide a further understanding of the invention, are incorpo­
rated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the detailed 60 

description serve to explain the principles of the invention. 
No attempt is made to show structural details of the inven­
tion in more detail than may be necessary for a fundamental 
understanding of the invention and various ways in which it 
may be practiced. In the drawings: 

FIG. 1 illustrates electro-active spectacles in accordance 
with an aspect of the present technology. 

65 

FIGS. 24A-24C illustrate portions of a temple assembly 
of electro-active eyewear in accordance with an aspect of the 
present technology. 

FIG. 25 illustrates steps in an exemplary method of 
forming eyewear with electrical connections according to an 
aspect of the present technology. 

DETAILED DESCRIPTION 

It is understood that the invention is not limited to the 
particular methodology, protocols, etc., described herein, as 
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these may vary as the skilled artisan will recognize. It is also 
to be understood that the terminology used herein is used for 
the purpose of describing particular embodiments only, and 
is not intended to limit the scope of the invention. It also is 
to be noted that as used herein and in the appended claims, 
the singular forms "a," "an," and "the" include the plural 
reference unless the context clearly dictates otherwise. Thus, 

8 
electro-active lenses 104 and 106 can be any lens or optic 
capable of changing, varying or tuning the optical power 
they each provide with the application of electricity. 

The right temple portion can be considered to be a first 
temple portion that is positioned adjacent to the first electro­
active lens 104. The left temple portion can be considered to 
be a second temple portion that is positioned adjacent to the 
second electro-active lens 106. The bridge can be considered 
to be part of the frame or to be a separate portion of the 

for example, a reference to "a lens" is a reference to one or 
more lenses and equivalents thereof known to those skilled 
in the art. 

Unless defined otherwise, all technical terms used herein 
have the same meanings as commonly understood by one of 
ordinary skill in the art to which the invention pertains. The 
embodiments of the invention and the various features and 
advantageous details thereof are explained more fully with 
reference to the non-limiting embodiments and examples 
that are described and/or illustrated in the accompanying 
drawings and detailed in the following description. It should 

10 electro-active spectacles 100 that connects,joins or supports 
the first and second electro-active lenses 104 and 106. The 
electro-active spectacles 100 can include one or more power 
sources for powering the first and second electro-active 
lenses 104 and 106. As an example, each power source can 

15 include one or more batteries (e.g., conventional recharge­
able batteries and/or solar batteries). The electro-active 
spectacles 100 can also include electronics that can govern 
operation of the electro-active lenses 104 and 106. The 
electronics can comprise one or more control units (e.g., a be noted that the features illustrated in the drawings are not 

necessarily drawn to scale, and features of one embodiment 
may be employed with other embodiments as the skilled 
artisan would recognize, even if not explicitly stated herein. 
Descriptions of well-known components and processing 
techniques may be omitted so as to not unnecessarily 
obscure the embodiments of the invention. The examples 25 

used herein are intended merely to facilitate an understand-

20 control unit matched to each electro-active lens) to deter­
mine when to activate and when to deactivate the electro-

ing of ways in which the invention may be practiced and to 
further enable those of skill in the art to practice the 
embodiments of the invention. Accordingly, the examples 
and embodiments herein should not be construed as limiting 30 

the scope of the invention, which is defined solely by the 
appended claims and applicable law. Moreover, it is noted 
that like reference numerals reference similar parts through-
out the several views of the drawings. 

While enabling embodiments of the present technology 35 

are disclosed in the context of electro-active eyeglasses 
having at least one electro-active lens as an optical func­
tional member, the technology can find application where 

active lenses 104 and 106. The one or more power sources 
and the electronics of the electro-active spectacles 100 can 
be housed or contained within, or on, any portion of the 
frame 102. The one or more power sources and the one or 
more control units of the electro-active spectacles 100 can 
be grouped together or distributed or dispersed in any 
manner within, throughout, or on the frame 102. 

The operation of the electro-active lenses 104 and 106 can 
be synchronized. That is, the one or more control units 
housed in the frame 102 can coordinate the activation and 
deactivation of the electro-active lenses 104 and 106 such 
that the electro-active lenses 104 and 106 are activated or 
deactivated at substantially the same time. 

The one or more control units housed in the frame 102 can 
automatically operate ( e.g., activate and deactivate) the 
electro-active lenses 104 and 106. As an example, the 
electro-active lenses 104 and 106 can be activated or deac-
tivated based on a user's head tilt as sensed by the one or 

40 more control units. The one or more control units can also 
enable a user to interact with the electro-active lenses 102 

the optical functional member is other than an electro-active 
lens, e.g., in fluid lenses being activated by way of an 
electronic actuator, mechanical or membrane lenses being 
activated by way of electronics, electro-chromic lenses, 
electronic fast tint changing liquid crystal lenses, thermo­
chromic lenses, lenses that by way of an electrical charge 
can resist or reduce the attraction of dust particles, lenses or 45 

eyeglass frames housing or having an electronic display 
affixed thereto, electronic eyewear providing virtual reality, 
electronic eyewear providing 3-D capabilities, electronic 
eyewear providing gaming, and electronic eyewear provid­

and 104. As an example, a user can manually activate or 
deactivate the electro-active lenses 104 and 106, override 
automatic operation of the electro-active lenses 104 and 106, 
place the electro-active spectacles 100 into a standby mode 
(in which the electro-active lenses 104 and 106 are neither 
automatically or manually activated or deactivated), or 
power off the electro-active spectacles 100. 

The electronics of the electro-active spectacles 100 can 
ing augmented reality. 50 include a processor, memory, a power source (e.g., a bat­

tery), a gyroscope, and an accelerometer. As previously 
mentioned, these components can be grouped together or 
can be distributed within different portions of the frame 102. 

FIG. 1 illustrates electro-active spectacles or eyeglasses 
100 in accordance with an aspect of the present technology. 
The electro-active spectacles 100 shown in FIG. 1 are fully 
rimmed eyeglasses comprising left and right temples and a 
frame front (the frame front can comprise left and right 55 

eyewires or rims, and a bridge, as will be appreciated by one 
skilled in the pertinent art). Electro-active spectacles and 
frames of the present technology can be fully rimmed, 
partially rimmed, or rimless. The electro-active spectacles 
100 can include a frame 102, a first electro-active lens 104, 60 

and a second electro-active lens 106. The first and second 
electro-active lenses 104 and 106 can each be an electro­
active lens as described in U.S. patent application Ser. No. 
12/408,973 (hereinafter the '973 application), filed Mar. 23, 
2009, entitled "Electro-Active Diffractive Lens and Method 
for Making the Same," which is hereby incorporated by 
reference in its entirety. In general, the first and second 

As an example, all or a portion of these components can be 
grouped together to form a self-contained electronic module. 
The electro-active spectacles 100 can comprise a single 
electronic module that governs synchronized operation of 
both the first and second electro-active lenses 104 and 106. 
Alternatively, operation of the first electro-active lens 104 
can be governed by a first electronic module and operation 
of the second electro-active lens 106 can be governed by a 
second electronic module. Under this scenario, the first and 
second electronic modules can communicate using one or 
modes of electrical connectivity (e.g., wire(s) embedded 

65 within a portion of the frame, conductive portion(s) of the 
frame, conductive metal layer(s) or core(s) encapsulated by 
non-conductive material, conductive layer(s) of the electro-
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active lens(es) 104 and 106, optical link(s), wireless radio 
frequency or magnetic field communication). 

FIG. 2 illustrates a side view of the electro-active spec­
tacles 100 depicted in FIG. 1. As shown in FIG. 2, the 
electro-active spectacles 100 can comprise an electronic 
module (or control unit) 202. As described above, the 
electronic module 202 can include various electronics com­
ponents. The electronic module 202 can be positioned near 
the front temple of the frame 102. The electronic module 202 
can be positioned within the frame 102 (e.g., in an area or 
cavity of the frame 102) and can be removable and replace­
able. Alternatively, the electronic module can be built into 
the frame 102 and form a part of the frame 102. The 
electronic module 202 can be located on an outer portion of 
a temple of the frame 102 (further from a wearer) or can be 
located on an inner portion of the temple of the frame 102 
(closer to the wearer). The electronic module 202 can be 
positioned on a left temple or a right temple of the frame 102 
(i.e., on either side of the frame 102). The electronic module 
202, when inserted into the temple of the frame 102, can be 
flush with the other portions of the frame 102. All or a 
portion of the electronic components used to operate the 
electro-active lens 104, 106 can be contained within the 
electronic module 202. 

The electronic module 202 can also control operation ( or 
at least ensure synchronized operation) of the electro-active 
lens 104, 106. Electrical connections between the electronic 
module 202 and one or more of the electro-active lenses 104 
and 106 can be routed through the frame 102 and/or the 
electro-active lenses 104 and 106 as will be described in 
more detail below. According to an aspect of the present 
technology, connectivity between the electronic module 202 
and one or more of the electro-active lenses 104 and 106 can 
be accomplished by using a single conductive wire. 

In some embodiments of the present technology, a first 
electrical connection ( e.g., comprising one or more conduc­
tive links or wires) can be used to provide connectivity 
between one or more power sources of the electro-active 
spectacles 100 and one or more electronic modules 202 and 
a second electrical connection ( e.g., comprising one or more 
conductive links or wires) can be used to provide connec­
tivity between the one or more electronic modules 202 and 
the one or more electro-active lenses ( e.g., the electro-active 
lenses 104 and 106). For example, a battery positioned 
within the frame 102 can be coupled to an electronic module 
202 also positioned within the frame 102 using a first 
conductive link. A second, distinct conductive link (e.g., 
electrically isolated from the first conductive link) can be 
used to couple the electronic module 202 to the electro­
active lenses 104 and 106. 

In some embodiments of the present technology, the same 
electrical connection ( e.g., comprising one or more electrical 
wires) can be used to couple the one or more power sources 

10 
cally, FIG. 3 shows a battery 302 located near the end of the 
frame 102 of the electro-active spectacles 100. A portion of 
the end of the frame 102 is removed for illustration purposes 
only. The battery 302 can be a rechargeable battery and can 
provide power to the electrical components located within 
the electronic module 202. The battery 302 can provide 
power to one or more electronic modules of the present 
technology. 

FIG. 4 illustrates an exemplary configuration of electrical 
10 connectivity between the battery 302 depicted in FIG. 3 and 

the electronic module 202. A portion of the frame 102 is 
removed for illustration purposes only. As shown in FIG. 4, 
conducting wires 402 can couple the battery 302 to the 

15 electronic module 202. The conducting wires 402 can be 
positioned within the frame 102 ( e.g., embedded within the 
frame 102) of the electro-active spectacles 100. Conducting 
wires 402 are insulated and capable of being heated and bent 
while retaining conductor and insulator integrity in order to 

20 adjust the shape of temple. The conducting wires can be a 
cable or a flexible cable 

FIG. 5 illustrates the electronic module 202 in accordance 
with an aspect of the present technology. The electronic 
module 202 can contain all or a portion of the electronic 

25 components that govern operation of one or more electro­
active lenses including a power source ( e.g., a rechargeable 
battery or a solar battery). As shown in FIG. 5, the electronic 
module 202 can comprise a housing 502, first contacts 504 
and second contacts 506. The housing 502 can contain the 

30 electrical components of the electronic module 202---e.g., a 
processor, memory, power source, and/or a gyroscope/ac­
celerometer. 

The first contacts 504 can provide electrical connectivity 
between the electrical components of the housing 502 and 

35 other portions of one or more associated electro-active lens 
(e.g., the first electro-active lens 104). The second contacts 
506 can provide electrical connectivity to a memory of the 
electronic module 506. The second contacts 506 can be used, 
for example, to program or reprogram the electronic module 

40 202 directly. Additional contacts (not illustrated for simplic­
ity), or the first and/or second contacts 504 and 506, can also 
provide connectivity to a remote battery ( e.g., the battery 
302 depicted in FIG. 3 and FIG. 4) or to another electronic 
module or control unit. Alternative or additional contacts 

45 (e.g., an antenna) can allow wireless progranmiing of the 
electronic module 202. 

In general, the electronic module 202 can be positioned 
anywhere on the frame 102 (e.g., in any portion of the frame 
102 having an area or cavity designed to accept insertion of 

50 the electronic module 202). The electronic module 202, as 
shown in FIG. 2, can be located near the front temple of a 
wide variety of frame types and styles. Specifically, the 
electronic module 202 can be located within a portion of a 

of the electro-active spectacles 100, the one or more elec­
tronic modules 202 and the electro-active lenses 104 and 55 

106 as will be appreciated by one skilled in the pertinent art. 
This can enable a power source to be positioned on one side 

frame that is fully rimmed, partially rimmed, or rimless. 
The electronic module 202 can be removed and replaced 

with a new module or can be reprogrammed. As an example, 
the electronic module 202 can be initially programmed with 
a first mode of operation or a first prescription for a user. At 
a later time, the electronic module 202 can be removed and 

of the frame 102 (e.g., in a first temple) and an electronic 
module 202 to be positioned on the other side of the frame 
102 (e.g., in a second temple) while using the same con­
ductive link to simultaneously provide power to the elec­
tronic module 202 and controlling signals from the elec­
tronic module 202 to the electro-active lenses 104 and 106. 
As a result, the number of conductive links ( e.g., embedded 
wires) positioned within the frame 102 can be minimized. 

FIG. 3 illustrates an exemplary configuration of electrical 
components of the electro-active spectacles 100. Specifi-

60 reprogrammed using the second contacts 506 with a second 
mode of operation or a second prescription for a user. 

FIG. 6 illustrates an electro-active lens 600 in accordance 
with an aspect of the present technology. The electro-active 
lens 600 can represent one of the electro-active lenses 104 

65 or 106. The electro-active lens 600 is depicted as a finished 
lens in FIG. 6. That is, the electro-active lens 600 has been 
edged and grooved to fit into an eyeglass frame. 
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As shown in FIG. 6, the electro-active lens 600 can 
comprise a first substrate (e.g., a top substrate) 602 and a 
second substrate (e.g., a bottom substrate) 604. During an 
edging process, a groove 606 can be formed ( e.g., near or 
between the interface of the first and second substrates 602 
and 604). The groove 606 can be used to position and 
stabilize the electro-active lens 600 within an eyeglass frame 
as is done with conventional lenses. 

12 
ber 716 can physically couple the temple of the frame 700 
to the eye-wire portion (i.e., the upper and lower rim 
portions 702 and 704). 

The upper conducting member 712 can be one link in the 
electrical connectivity between the electronic module 202 
and the first conductor 708. The first conductor 708 can 
provide connectivity to the first conductive material 612 
( and, as a result, connectivity to the first electrical lead 608) 

The electro-active lens 600 can comprise a first electrical 
lead or connector 608 and a second electrical lead or 10 

connector 610. The first and second electrical leads 608 and 

depicted in FIG. 6. The lower conducting member can be 
one link in the connectivity between the electronic module 
202 and the second conductor 710. The second conductor 
710 can provide connectivity to the second conductive 
material 614 (and, as a result, connectivity to the second 
electrical lead 610) depicted in FIG. 6. The insulating 

610 can provide power (e.g., a drive signal or a control 
signal) to the electro-active region of the electro-active lens 
600. In particular, the first and second electrical leads 608 
and 610 can link or connect the electro-active region of the 
electro-active lens 600 to a power source and electronic 
components that can be housed within an associated eye­
glass frame (e.g., the electronic module/control unit 202 
depicted in FIG. 5). The first and second electrical leads 608 
and 610 can comprise any conductive material including, 
but not limited to, silver ink. The first and second electrical 
leads 608 and 610 can be painted, applied or otherwise 
deposited onto the transparent conductive layers placed on 
the substrates 602 and 604. 

To ensure or improve connectivity, after edging and 
grooving the electro-active lens 600, a small quantity of 
conductive material, paint or paste can be placed on top of 
the first and second electrical leads 608 and 610. Specifi­
cally, as shown in FIG. 6, a first conductive material 612 can 
be placed in the groove 606 on top of the first electrical lead 
608 and a second conductive material 614 can be placed in 
the groove 604 on top of the second electrical lead 610. The 
first and second conductive materials 612 and 614 can be 
substantially transparent and can comprise an indium tin 
oxide (ITO) paste or a paint containing silver particles ( e.g., 
silver ink). 

15 member 716 can ensure that the connectivity path between 
the electronic module 202, the upper conducting member 
712 and the first conductor 708 remains insulated or elec­
trically separated from the connectivity path between the 
electronic module 202, the lower conducting member 714 

20 and the second conductor 710. 
Any portion of the upper conducting member 712 and the 

lower conducting member 714 can provide a conductive 
link. As an example, the entirety of the upper and lower 
conducting members 712 and 714 can be conductive (e.g., 

25 made of metal and coated with a non-conductive material) or 
a portion of the upper and lower conducting members 712 
and 714 can be conductive (e.g., an internal portion that is 
encapsulated by non-conductive material). 

FIG. 8 illustrates an exploded view of the frame 700 
30 depicted in FIG. 7. As shown in FIG. 8, the frame 700 can 

be assembled by connecting the upper conducting member 
712, the insulating member 716 and the lower conducting 
member 714 to the upper rim portion 702 and the lower rim 
portion 704. The first conductor 708 and the second con-

35 ductor 710 can then be positioned in the groove of the upper 
rim portion 702 and the lower rim portion 704, respectively. 
The first and second conductors 708 and 710 can be posi­
tioned in areas where they will make contact with the first 
conductive material 612 and the second conductive material 

FIG. 7 illustrates a portion of a frame 700 in accordance 
with an aspect of the present technology. The frame 700 can 
provide electrical connectivity between the electro-active 
lenses (not depicted in FIG. 7 for simplicity) and the 40 

electrical components used to operate electro-active lenses. 
614, respectively. 

The components illustrated in FIG. 7 and FIG. 8 (namely, 
the upper conducting member 712, the lower conducting 
member 714, the insulating member 716, the upper rim 
portion 702, the lower rim portion 704, the first conductor 
708 and the second conductor 710) can be used to form a 
portion of the frame 700 as a partially-rimmed frame or a 

The frame 700 can include an upper portion of the right 
eye-wire or rim 702 and a lower portion of the right eye-wire 
or rim 704. For a fully rimmed frame, the lower portion 704 
can extend underneath an electro-active lens to a bridge 706. 45 

For a partially-rimmed frame, the lower portion 704 gener­
ally does not extend to the bridge 706. fully-rimmed frame and to provide connectivity between an 

electronic module of the present technology and an electro­
active lens of the present technology for each type of frame 

The frame 700 can include an electronic module 202 and 
an area to accept an electronic module 202. A first conductor 
708 can be positioned within a groove of the upper rim 
portion 702. A second conductor 710 can be positioned 
within a groove of the lower rim portion 704. The first and 
second conductors 708 and 710 can comprise flexible, 
compressible materials. When an electro-active lens, e.g., 
the electro-active lens 600 depicted in FIG. 6, is positioned 
within the frame 700, the first and second conductors 708 
and 710 can be compressed to fit in the groove of the upper 
and lower rim portions 708 and 710, respectively, and the 
groove 606 of the electro-active lens 600. The first conduc­
tor 708 can be positioned to make contact with the first 
conductive material 612. The second conductor 710 can be 
positioned to make contact with the second conductive 
material 614. 

The frame 700 can include an upper conducting member 
712, a lower conducting member 714 and an insulating or 
isolation member 716. The upper conducting member 712, 
the lower conducting member 714 and the insulating mem-

50 (and a variety of styles therein). 
For a fully-rimmed frame, both the upper rim portion 702 

and the lower rim portion 704 can extend from the upper 
conducting member 712 and the lower conducting member 
714, respectively, to the bridge 706. For a partially-rimmed 

55 frame, generally only the upper rim portion 702 extends 
from the upper conducting member 712 to the bridge 706 
while the lower rim portion 704 does not extend to the 
bridge 706. 

When the frame 700 is implemented as a fully-rimmed 
60 frame or a partially-rimmed, the first conductor 708 can be 

of any size or length. That is, the first conductor 708 can 
extend along any portion of the upper rim 702 to make 
electrical connectivity with a desired lead of the electro­
active lens 104. When the frame 700 is implemented as a 

65 fully-rimmed frame, the second conductor 710 can similarly 
be of any size or length to make electrical connectivity with 
a separate or second desired lead of the electro-active lens 
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104. However, when the frame 700 is implemented as a 
partially-rimmed frame, the second conductor 710 will be of 
the same length or shorter than the lower rim portion 704. 

Electro-active eyewear or electronic eyewear may be 
exposed to moisture and liquids. Such moisture may come 
from the natural environment (e.g., rain, snow), from the 
human body in the form of oils and perspiration, and from 
consumer products such as liquid lens cleaners and cosmet-

14 
exposed metal, the risk of moisture-induced and liquid­
induced electrical shorts can be reduced as well. 

In some embodiments of the present technology, a water 
repellent material can be used to inhibit moisture and liquids 
from filling spaces between components of electro-active 
eyewear such as rimlock components. Electrically-insulat­
ing greases, such Dow Coming® 111 valve lubricant and 
sealant, can be useful in this regard. Electrically-insulating 

ics. The ingress of such materials into and between the 
electronic components of the eyewear can cause damage, 10 

e.g., electrical short circuits. In particular, salt residue, e.g., 

grease can be applied while the frame is being assembled. A 
syringe equipped with a soft plastic tip can be used for 
application. Within the context of the rimlock shown in FIG. 
8, electrically-insulating grease can be applied to the mating 
surfaces between the rimlock and the plastic insulating 
spacer, e.g., the surfaces where upper rimlock 712 mates to 
insulator 716, and where lower rimlock 714 mates to insu­
lator 716. Other cavities, holes, and spaces between parts, 

left over from dried perspiration or exposure to salt water, 
salt spray, or salt fog, can facilitate even small amounts of 
moisture to form an unintended conductive path in electro- 15 
active eyewear. 

For example, a rimlock such as the rimlocks shown in 
FIG. 7 and FIG. 8 may wick moisture into its internal 
surfaces. If this moisture is water, then the result may be a 
temporary electrical short circuit across the rimlock ( e.g., 20 

between metal components 712 and 714), which can result 

such as those for screws and bushings used to assemble the 
rimlock can be filled or coated with electrically insulating 
grease. 

FIG. 9 illustrates a portion of electro-active spectacles 900 
in accordance with an aspect of the present technology. The 
electro-active spectacles 900 are implemented as rimless 
spectacles. That is, no upper or lower rim supports the 
electro-active lens 104. 

in a hazy or non-functional lens. When the water dries, then 
normal operation is typically restored. 

If the moisture is perspiration, then over time the accu­
mulation of salts and oils due to repeated exposure can result 25 

in permanent electrical shorts and/or make the frame even 
more susceptible to other forms of moisture. Additionally, if 

As shown in FIG. 9, the electro-active spectacles 900 can 
include an electronic module 202 and an area to accept an 
electronic module 202. The electronic module 202 can be 
electrically coupled to the electro-active lens 104 using 
upper conducting member 902 and lower conducting mem­
ber 904 (similar to upper conducting member 712 and lower 
conducting member 714 depicted in FIG. 7 and FIG. 8). 

the electrical path includes spring-loaded "pogo" pins, such 
as described in International Pat. App. No. PCT/US2010/ 
020498, exposure to perspiration may corrode and bind such 30 

pins, resulting in an unreliable connection between the 
module and the rim lock. Both the upper and lower conducting members 902 and 904 

can be isolated or insulated conductors having a protected, 
internal conductive routes ( e.g., a conductive wire) enclosed 

Also, if the lens and physically compliant conductive 
materials are exposed to perspiration, then these materials 
can break down both physically and chemically. Specifi­
cally, the conductive primers and inks that are applied to the 
lens 104 to establish the electrical edge connections may be 
susceptible to perspiration and can break down over the 
course of a few weeks, resulting in a lens with high series 
resistance and a hazy on-state appearance. 

Consider a type ofrimlock which is assembled by attach­
ing ( e.g., welding, soldering, brazing) a piece of eyewire to 
one metal rimlock component that combines components 
712 and 714 such as shown in FIG. 8). This assembly, 
forming a single electrical node, is then coated with an 
electrically-insulating color finish and lastly, the coated 
assembly is bisected (e.g., sawn, cut) to form the upper and 
lower eye-wire and rimlock portions. One drawback to this 
approach is that bisecting this assembly after coating 
exposes uncoated metal that, when exposed to moisture, 
may create an electrical short. 

In some embodiments of the present technology, the 
rimlock is attached ( e.g., welded, soldered, brazed) to the 
eye-wire (thus forming a single electrical node), bisected 

35 by a nonconductive material ( e.g., a plastic). Alternatively, 
the upper and lower conducting members 902 and 904 can 
entirely comprise conductive material and can be coated 
with non-conductive material. 

The frame of the electro-active spectacles 900 can support 
40 the electro-active lens 104 using upper support member 910 

and lower support member 912. As an alternative, one of the 
upper and lower support members 910 and 912 can be used. 
Both the upper and lower supporting members 910 and 912 
can be positioned through holes residing in the electro-active 

45 lens 104. The frame of the electro-active spectacles 900 can 
also be supported by upper contact 906 and lower contact 
908. Both the upper and lower contacts 906 and 908 can be 
positioned through holes residing in the electro-active lens 
104. The upper and lower contacts 906 and 908 can be 

50 compression pin connectors having a portion that can make 
electrical contact with appropriate elements of the electro­
active lens 104. 

( e.g., sawn, but not necessarily in half, to form two separate 55 

electrical nodes), and then coated with electrically-insulat-

While simultaneously supporting the electro-active lens 
104, the upper contact 906 can make electrical contact with 
a first electrical lead of the electro-active lens ( e.g., the first 
electrical lead 608 depicted in FIG. 6). Similarly, the lower 

ing color finish. In such embodiments, there are no exposed 
metal surfaces from which to create a short circuit. Once the 
frame has been completely coated with finish, said finish can 
be removed only in the areas where electrical connections 
are required, e.g., at the very end of the rimlock where 
electrical connectivity to the module via pins such as pogo 
pins can occur). In some embodiments, areas in which 
electrical connection is required are temporarily coated with 
a removable layer before the finish coating is applied, and 
then the temporary coating, along with and finish coating 
directly over it, is removed. By limiting the surface of 

contact 908 can support the electro-active lens 104 while 
also providing electrical contact to a second electrical lead 
of the electro-active lens (e.g., the second electrical lead 610 

60 depicted in FIG. 6). 
Both the upper contact 906 and the upper support member 

910 can form part of an arm or extension of the upper 
conducting member 902. The upper contact 906 and the 
upper support member 910 can comprise one or more 

65 conductors (e.g., a wire) insulated or contained by an 
insulating material ( e.g., plastic). The upper contact 906 and 
the upper support member 910 can be positioned in front of 
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the electro-active lens 104 (and connect through to the back 
of the electro-active lens 104-as shown in FIG. 9) or can 
be positioned behind the electro-active lens 104 (and con­
nect through to the front of the electro-active lens 104-not 
shown in FIG. 9). The lower contact 908 and the lower 
support member 912 can be positioned in a manner similar 
to the upper contact 906 and the upper support member 910 
pairing (and can form part of an arm or extension of the 
upper conducting member 904). 

FIG. 10 illustrates a front a view of electro-active spec- 10 

tacles 1000 in accordance with an aspect of the present 
technology. The electro-active spectacles 1000 are imple­
mented as partially-rimmed spectacles. Electrical connec­
tivity between a right side of the electro-active spectacles 

16 
ogy during a mold casting process. That is, when the upper 
rim members, the bridge and/or the lower rim members are 
formed using a casting process, one or more conductive 
wires can be cast over when the upper rim members, the 
bridge and/or the lower rim members are prepared. Gener­
ally, thicker conductive wires can be used during such a 
process. Nylon is an example material that can be used to 
mold over one or more conductive wires to from the upper 
rim members, the bridge and/or the lower rim members. 

According to an aspect of the present technology, one or 
more conductive wires can be embedded in the upper rim 
members, the bridge and/or the lower rim members of 
electro-active spectacles and frames of the present technol­
ogy as each frame component is assembled. More specifi-

( e.g., from a right-side portion of a frame 1002) to a left side 
of the electro-active spectacles ( e.g., from a left-side portion 

15 cally, any of the upper rim members, the bridge and/or the 
lower rim members that will be used to embed one or more 

of a frame 1004) can be provided in a variety of ways and 
is not limited to partially-rimmed designs. Electrical con­
nectivity between the right-side portion 1002 and the left­
hand portion 1004 can enable a single electronic module 20 

(e.g., the electronic module 202) located on either side to 
govern operation of both electro-active lenses 104 and 106. 
Further, this connectivity can ensure synchronized operation 

conductive wires can be fabricated by two or more indi­
vidual or separate pieces. For example, the upper rim 
members can be formed from two substantially symmetrical 
pieces of substantially the same shape-a front piece and a 
back piece which individually may appear to be a portion of 
the upper rim member split in half lengthwise. Prior to 
assembling the front and back pieces to form a complete 
upper rim member, one or more wires can be embedded of the electro-active lenses 104 and 106 even if each of the 

electro-active lenses 104 and 106 is driven by separate 
electronic modules. 

One or more conducting elements ( e.g., conducting wires) 
can be embedded in a right-side upper frame or rim member 
1006, a left-side upper frame or rim member 1008 and a 
bridge 1010 (as well as a left-side lower frame or rim 
member and a right-side lower frame or rim member for 
some frame designs). The conducting elements can be 
embedded and surrounded by insulating material. Embed­
ding one or more conducting elements in the right side upper 
frame member 1006, the bridge 1010 and the left-side upper 
frame member 1008 can enable an electronic module on 
either side of the electro-active spectacles 1000 to control 
and/or synchronize operation of both electro-active lenses 
104 and 106. 

25 ( e.g., in a groove formed by mold or machined into the front 
and/or back pieces) between the front and back pieces (i.e., 
at the interface between the front and back pieces). The front 
and back pieces used to form the complete upper rim 
member can subsequently be combined, for example, using 

30 an adhesive. 
According to an aspect of the present technology, one or 

more conductive wires can be embedded in the upper rim 
members, the bridge and/or the lower rim members of 
electro-active spectacles and frames of the present technol-

35 ogy after the frame is assembled. Specifically, one or more 
grooves can be machined into the upper rim members, the 
bridge and/or the lower rim members that can be used to 
contain one or more conductive wires. The machined 
grooves can then be filled or covered with material to 

40 cosmetically hide the conductive wires. The assembled 
frame can then be polished to hide or mask the area in which 
the wires are embedded. Acetate is an example material that 
can be manipulated in this fashion to embed one or more 
conductive wires. 

Rimless frames generally do not include the right-side 
upper frame member 1006 or the left-side upper frame 
member 1008. Rimless frames, however, do generally 
include a bridge 1010. Electrical connectively between the 
right-side portion 1002 and the left-hand portion 1004 of a 
rimless frame can be accomplished by using conductive 45 

elements incorporated into the manufacture of the electro­
active lenses 104 and 106. Specifically, the bridge 1010 can 
electrically connect ( e.g., using an embedded conductive 
link or a conductive link adjacent to or connected to the 
bridge) one or more conducting elements of the electro- 50 

active lenses 104 and 106 (e.g., using one or more ITO 
layers) which are themselves coupled to the right-side 
portion 1002 and the left-hand portion 1004, respectively, of 

In FIG. 11, all of the frame and hinge components have 
been removed showing only parts of a frame 1100 including 
electronic module 1102, flexible conductors 1104 and 1106, 
and physically compliant conductive materials 708 and 710. 
In this embodiment flexible conductors 1104 and 1106 are 
permanently attached to electronic module 1102 and nearly 
all electrically conductive portions are coated or enclosed 
within electrically insulating materials. The only electrically 
conductive portion exposed is the connection between the 
ends of the flexible conductors 1104 and 1106 and the 

55 physically compliant conductive materials 708 and 710, 
which is required to make electrical connection to the lens. 
The benefits of this embodiment are that the conduction of 
electrical signals is separate (physically and electrically) 

a spectacles lens. Electrical connectively between the right­
side portion 1002 and the left-hand portion 1004 ofa rimless 
frame can also be accomplished by using conductive wires 
positioned within the grooves an electro-active lens ( e.g., the 
groove 606 depicted in FIG. 6) to couple the right-side 
portion 1002 to the left-hand portion 1004. Portions of the 
groove on the top part of the electro-active lens or on the 60 

bottom part of the electro-active lens can be used to house 
or contain one or more conductive wires. The conductive 
wires positioned within such a groove can be insulated. 

According to an aspect of the present technology, one or 
more conductive wires can be embedded in the upper rim 
members, the bridge and/or the lower rim members of 
electro-active spectacles and frames of the present technol-

from the lens mounting and temple hinge components and 
that nearly all of the electrically conductive surfaces are 
insulted from environmental moisture and other liquids. 
Furthermore, such a design does not require that the frame 
( or frame components) be constructed from conductive 
materials ( e.g. metal), thus further reducing the risk for 

65 electrical shorts. 
FIG. 11 illustrates a portion of a right side of frame 1100, 

such as frame portion 700 of electro-active spectacles in 
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accordance with an aspect of the present technology. The 
portion of the right side of a frame 1100 depicted in FIG. 11 
can be coupled to an electro-active lens (not depicted in FIG. 
11 for simplicity) through first conductor 708 and second 
conductor 710 as described in connection with FIG. 7. An 
electronics module 1102, similar to electronics module 202, 
is shown. The electronics module 202 can be coupled to the 
first conductor 708 through first conductive link 1104. The 
electronics module 1102 can further be coupled to the 
second conductor 710 through a second conductive link 
1106. 

The connection between each of links 1104, 1106, and 
electronics within module 1102 can be direct and sealed at 
the entrance to the module, or insulated leads (themselves 
sealed at entrance to the module 1102) can protrude from the 
module (not shown). The module 1102 itself can be sealed 
and potted so as to inhibit undesirable effects of liquid and 
moisture on the electronics therein. 

The first and second link conductors 1104 and 1106 can be 
shaped and constructed to tolerate bending of other frame 
members (not depicted in FIG. 11 for simplicity) when the 
electro-active spectacles are opened and closed. The first and 
second link conductors 1104 and 1106 can contain one or 
more conducting elements ( e.g., conducting wires) and can 
enclose them with insulating or non-conductive material or 
can themselves be entirely conductive. The links 1104, 1106 
can be contained in a flexible conductive cable 1108, as 
shown with respect to a portion 1500 of the right side of a 
frame in FIG. 14. 

18 
indirectly by connecting with contact points located within 
the rim of the eyeglass frame or on the lens surface. When 
connected indirectly the flexible conductive cable may con­
nect to an intermediate conductive path by way of a moisture 
resistant connection or connections. 

These two conductive contact points may be made of a 
compressible conductive material; by way of example only, 
conductive rubber. The flexible conductive cable provides a 
completely sealed and moisture proof barrier from the sealed 

10 electronic module to that of the two conductive contact 
points (which are spatially removed and/or insulated from 
one another) which make electrical contact to that of the lens 
or a display located on or in the lens. The conductive cable 
being flexible allows for the cable to be flexed or bent as the 

15 temple of the eyeglasses or eyewear is being opened and 
shut. Also the flexible conductive cable allows for in certain 
frame designs or styles the flexible conductive cable to be 
threaded or inserted thru certain frame members still allow­
ing for a completely sealed connection from the electronic 

20 module to that of the electronic connection points within the 
frame's eye wire or rim. 

In some embodiments, the flexible conductive cable may 
be directly or indirectly connected in a similar manner to two 
conductive contact points on or connected to an electronic 

25 display and or controller, affixed to the eyeglass frame front, 
or the lens, or housed within the eyeglass frame front or the 
lens. 

In embodiments the electronic module which is located 30 

In some embodiments, such as those involving a video 
display, first conductor 708 and second conductor 710 can be 
connected to the display. In various embodiments, conduc­
tors 1104 and 1106 can be semi-rigid or rigid for at least within or on the temple of the electronic eyeglass frame 

comprises a flexible conductive cable, such as cable 1108, 
which connects the electronics within the electronic module. 
This flexible conductive cable can be connected directly to 
the electronics within the electronic module (in which case 
the one end of the flexible conductive cable) is sealed within 
the electronic module or it can be connected directly by way 

some of their length. The first and second link conductors 
1104 and 1106 can be considered to be continuous conduc-
tive links since they provide an uninterruptable physical 

35 connection between the module 1102 and the conductive 
elements of the electro-active lenses, e.g., 612, 614 via 
conductive elements 708 and 710. 

of two insulated leads that protrude from the end of the 
electronic module. In either event, the flexible electronic 
cable may provide a constant and flexible electrical connec- 40 

tion to the electronics housed within the electronic module. 

Referring to FIGS. 12A and 12B, another aspect of the 
present technology for reducing the risk of liquid/moisture 
damage to electro-active eyewear is illustrated. As described 
above with reference to FIG. 6, physically compliant con-

It should be pointed out that the electronic module is sealed, 
potted and is largely moisture proof. 

The flexible conductive cable can be of a length that 
begins within the electronic module and exits the temple 
either on the side of the temple or on the front end piece of 
the temple closest to the hinge of the temple and then 
bypasses the hinge connection between the temple and the 
frame front, and proceeds to plug into the back side of the 
frame front closest to the wearer. The flexible conductive 
cable can also be made to begin with the two conductive 
compressible members (by way of example only, conductive 
rubber) and then proceeds once again to bypass the hinge 
connecting the temple to the frame front and then on thru the 
back of the frame's front into the side or front end of the 
temple connecting to the module. The flexible cable can also 
connect by way of being incorporating thru the insulation of 
the bridge between the upper and lower rimlock or the 
flexible conductive cable can be designed as it passes 
between the upper and lower rimlocks to become the insu­
lator that separates the upper and lower rimlock from one 
another. 

In some embodiments the flexible conductive cable may 
be directly connected to two conductive contact points 
located within the rim of the eyeglass frame, on the lens 
surface, connected to the lens or frame surface. In other 
embodiments the flexible conductive cable may connect 

ductive material, e.g., 612, 614, can be used along a portion 
of the edge of lens, e.g., 600. In some embodiments insu­
lating materials can be used along the remainder of the lens 

45 edge. In such an approach, moisture, oils, and salt may 
accumulate, and over time degrade the connections. In some 
embodiments of the present technology, a gasket, e.g., 1200 
of compliant, but electrically insulating material, e.g., sili­
cone, can be used to create a more compliant, and liquid/ 

50 moisture-resistant fit for the lens around its edge. In some 
embodiments, the gasket 1200 can stretch around the cir­
cumference of the lens, resisting the ingress of moisture, 
oils, salt, and liquids. To enable electrical connectivity to the 
lens, apertures 1202 can be provided that accommodate 

55 physically compliant conductive material, e.g., 612, 614, 
formed to mate with the gasket. 

FIG. 12B shows sectional views including portions of the 
gasket without the physically compliant conductive material 
614 (upper view), and with the physically compliant con-

60 ductive material 614 (lower view). 
FIG. 13 illustrates a representative block diagram of 

electro-active spectacles 1300 in accordance with an aspect 
of the present technology. The electro-active spectacles 1300 
can represent the electro-active spectacles of the present 

65 technology described above ( e.g., the electro-active spec­
tacles 100). The electro-active spectacles 1300 can include 
a right electro-active lens 1302 and a left electro-active lens 
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1304. The right and left electro-active lenses 1302 and 1304 portion of the frame and/or contained in a groove of the right 
can represent the first and second electro-active lenses 104 and left electro-active lenses 1302 and 1304 as described 
and 106 described earlier. The electro-active spectacles 1300 above. The frame conductive link 1322 can also include 
can include a right control unit 1306 and a left control unit conductive elements of the right and left electro-active 
1308. The left and right control units 1306 and 1308 can lenses 1302 and 1304 (e.g., one or more layers of ITO or 
each represent an electronic module 202, or a portion other transparent conductive layers of the right and left 
thereof, described above. electro-active lenses 1302 and 1304). For example, the 

The right control unit 1306 can include an isolation switch frame conductive link 1322 can be a wireless link that uses 
1310, driver circuits 1312, and transmitter circuits 1314. The conductive layers of the right and left electro-active lenses 
driver circuits 1312 can generate a driver signal for operat- 10 1302 and 1304 as antennas to facilitate communication 
ing (e.g., activating) the right electro-active lens 1302. For and/or synchronization between the right and left electro-
example, to activate the right electro-active lens 1302, the active lenses 1302 and 1304. Alternatively, other conductive 
driver circuits 1312 can provide, generate or transmit a elements can be embedded within the electro-active spec-
driver signal or activation signal. Further, to deactivate the tacles of the present technology to facilitate communication 
right electro-active lens 1302, the driver circuits 1312 can 15 and/or synchronization between the right and left electro-
simply stop providing, generating or transmitting the driver active lenses 1302 and 1304. One or more of these embed-
signal. ded antennas could also provide a wireless communication 

The transmitter circuits 1314 can generate a synchroni- link between the electro-active spectacles of the present 
zation signal for coordinating operation of the right and left technology and a remote communication device. 
electro-active lenses 1302 and 1304. Specifically, the trans- 20 Overall, the right control unit 1306 can communicate with 
mitter circuits 1314 can transmit a synchronization signal the left control unit 1308 and/or can operate the left electro-
instructing the left electro-active lens 1304 to activate or active lens 1304 using a single conductive wire or link. The 
deactivate. As an example, the left electro-active lens 1304 single conductive wire can also be used to operate the right 
can be activated based on receipt of the synchronization electro-active lens 1302. The single conductive wire or link 
signal or a synchronization signal of a first type instructing 25 can be embedded within a portion of a frame and can include 
activation. Further, the left electro-active lens can be deac- conductive elements of the electro-active lenses. 
tivated based on the absence of the synchronization signal or The left control unit 1308 can include an isolation switch 
receipt of a synchronization signal of a second type instruct- 1324, driver circuits 1326, and receiver circuits 1328. The 
ing deactivation. As a result, the right and left electro-active driver circuits 1326 can generate a driver signal for operat-
lenses 1302 and 1304 can be activated and deactivated at 30 ing (e.g., activating) the left electro-active lens 1302. The 
substantially the same time. receiver circuits 1326 can receive and process a synchroni-

The isolation switch 1310 can determine when the driver zation signal transmitted by the right electro-active module 
circuits 1312 and the transmitter circuits 1314 can access a 1306. The isolation switch 1324 can determine when the 
conductive link 1316 coupling the right electro-active lens driver circuits 1312 and the receiver circuits 1328 can access 
1302 to the control unit 1306. The conductive link 1316 can 35 the conductive link 1320 coupling the left electro-active lens 
comprise one or more conductive wires. The conductive link 1304 to the control unit 1308. 
1316 can represent one or more of the connectivity mecha- The receiver circuits 1326 can listen for a synchronization 
nisms depicted and described above (e.g., the routing and signal transmitted over conductive link 1320. The receiver 
connectivity features illustrated in FIG. 11 and described circuits 1326 can listen periodically or randomly for a 
above). 40 specific or random amount of time. Once a synchronization 

When the electro-active spectacles are implemented with signal is received, the control unit 1308 can operate accord-
only a single control unit (e.g., the control unit 1306), then ingly-i.e., either activate or deactivate the left electro-
the control unit 1306 can control operation of both the right active lens 1304 using a driver signal transmitted by the 
and the left electro-active lenses 1302 and 1304. Under such driver circuits 1328. 
a scenario, the isolation switch 1310 and transmitter circuits 45 

1314 can be optional. Further, the left and right electro­
active lenses 1302 and 1304 can be activated at substantially 

The transmitter circuits 1314 can transmit a synchroniza-
tion signal in response to detection of a head tilt change of 
the user (e.g., detected by a gyroscope or accelerometer 
included in the right control unit 1306-not illustrated for 
clarity) or manual command issued by the user. The syn-

the same time by a driver signal provided by the driver 
circuits 1312. 

A communications link between the right and left control 
units 1306 and 1308 can comprise any portion of the 
conducive link 1316, conductive elements within the right 
electro-active lens 1302, a bridge conductive link 1318 
contained within or adjacent to a bridge of the electro-active 
spectacles 1300, conductive elements within the left electro­
active lens 1304, and a conductive link 1320. The conduc­
tive link 1320 can comprise one or more conductive wires 
and can represent one or more of the connectivity mecha­
nism depicted and described above ( e.g., the routing and 
connectivity features illustrated in FIG. 11 and FIG. 12 and 
described above). The communications link between the 
right and left control units 1306 and 1308 can also include 
or alternatively include a frame conductive link 1222 
(shown in phantom in FIG. 13). 

The frame conductive link 1322 can include one or more 
conductive wires wrapped over the right and left electro­
active lens 1302 and 1304---e.g., either embedded within a 

50 chronization signal transmitted by the transmitter circuits 
1314 can be coded to distinguish it from noise and to prevent 
false triggering. 

In FIG. 14, all of the frame and hinge components have 
been removed showing only parts of a frame 1500 including 

55 electronic module 202, flexible conductors 1104 and 1106, 
physically compliant conductive materials 708 and 710, and 
flexible cable 1108. In this embodiment, the flexible cable 
1108 has one end sealed within the module 202. This sealing 
is substantially water-resistant or water-proof. The other end 

60 of cable 1108 may terminate in a plug (not shown) that mates 
with a receptacle on the backside of the eyewear frame front 
( or on an edge of the frame front, or on one of the end pieces 
of the frame front) whereby connection is provide to the 
lens. In other embodiments, the plug and receptacle can be 

65 reversed. 
FIG. 15 illustrates a portion 1600 of the right side of the 

frame showing the module 202, flexible cable 1108, first 
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conductor 708, second conductor 710, rim wire lower por­
tion 704, lower rimlock 1610, and insulating layer 1620, 
with the flexible cable 1108 bypassing the hinge elements 
formed in the insulating layer to the right and around to the 
front of the eyewear. Flexible conductive links 1104 and 
1106 can be used in place of flexible cable 1108. In embodi­
ments of the present technology, such as those illustrated in 
each of FIG. 11 and FIG. 14, the conductive links 1104, 
1106, and the cable 1108, can be of length that begins with 

22 
insulated or not insulated. Conductive link 1802 can provide 
electrical connectivity between the electronic module 202 
and the electro-active lens 104 and the electro-active lens 
106. 

As shown in FIG. 17, a portion of the conductive link 
1802 can be positioned or embedded within a portion of the 
frame of the electro-active spectacles 1800. For rimless 
spectacles, the conductive link 1802 can be routed through 

the electronic module 200 and exits the temple either on the 10 

side of the temple to the front end piece of the temple closest 

a groove in an electro-active lens ( e.g., the groove 606 
depicted in FIG. 6). As further shown in FIG. 17, the 
conductive link 1802 can be routed adjacent to a bridge 1804 

to the hinge of the temple, and then bypasses the hinge 
connection between the temple and the frame front, and 
enters the frame front. 

of the electro-active spectacles 1800. For example, the 
conductive link can be routed through tubing 1806 that is 
positioned adjacent to the bridge 1804. 

FIG. 16 illustrates electro-active frame 1700 in accor- 15 

dance with an aspect of the present technology. Electro­
active lenses can be mounted within the electro-active frame 
1700. For simplicity, a portion of electronics 1702 that can 

Referring to FIG. 18, embodiments of the present tech-
nology using plug/receptacle connections are illustrated in 
the context of electro-active eyewear 1900. In some of those 
embodiments, the electrical module 202 has connector leads, 
e.g., 1108 that have one end sealed within the module 202. be used to govern operation of the electro-active lenses are 

shown. The electronics 1702 can represent a portion of an 
electronic module 202 described above and/or can represent 
conductive elements positioned to provide electrical con­
nectivity between a temple of the electro-active frame 1700 
and a front portion of the electro-active frame 1700. The 
electro-active frame 1700 is shown as including electronics 
1702 on only one side of the electro-frame 1700 but is not 
so limited. 

As further shown in FIG. 16, the electro-active frame 
1700 can include conductive leads 1704 and 1706 and 
conductive link 1708. Conductive link 1708 can provide 
electrical connectivity from one side of the electro-active 
frame 1700 to the other side of the electro-active frame 
1700. Conductive leads 1704 can provide electrical connec­
tivity between electronics 1702 and a first electro-active lens 
mounted within the electro-active frame 1700. Conductive 
leads 1706 can provide electrical connectivity between the 
conductive link 1708 and a second electro-active lens 
mounted within the electro-active frame 1700. 

As shown in FIG. 16, the conductive link 1708 can be 
embedded or positioned within the electro-active frame 
1700. The conductive link 1708 can include any number of 
conductive elements ( e.g., wires) that can be insulated or not 
insulated. If the electro-active frame 1700 uses driver elec­
tronics on each side of the frame 1700 ( e.g., a master and 
slave driver electronics or electronic modules 202) then as 
few as only one single wire can comprise the conductive link 
1708). If the electro-active frame 1700 has driver electronics 
on only one side of the electro-active frame 1700, then at 
least two wires or conductive elements can be used. The 
conductive link 1708 can be positioned inside the electro­
active frame 1700 in accordance with any of the methods 
described above for embedding conductive links including, 

20 This sealing is substantially water-resistant or water-proof. 
The other end of cable 1108 terminates in a plug 1910 that 
mates with a receptacle (not shown) on the backside of the 
eyewear frame front ( or on an edge of the frame front, or on 
one of the end pieces of the frame front) whereby connection 

25 is provide to the lens. In other embodiments, the plug and 
receptacle can be reversed. A plug/receptacle connection 
1930 also can be used to connect the module 202 with a 
battery 302. The plug/receptacle connections can be unplug­
gable or permanent once plugged. In some embodiments, the 

30 intermediate electrical contact is located at one of: a rim of 
the eyewear, the rear 1/2 of the temple, the middle of the 
temple, the forward 1/2 of the temple, the rim lock or hinge, 
of the eyewear, a surface of the optical functional member, 
a frame front of the eyewear, an electronic display, an 

35 electronic controller, and between the rim and the lens of the 
eyewear. 

Referring to FIG. 19, the portion 1100 shown in FIG. 11 
is shown as a portion 2000 from another perspective with the 
body of the temple 2010. The module 202 is shown inside 

40 the body of the temple 2010, the conductive links 1104 and 
1106 are shown connecting to upper portion first conductor 
708 and lower portion second conductor 710 respectively 
after being routed around a non-conducting upper rimlock 
2012 and lower rimlock 2014. Embodiments of the present 

45 technology similar to that illustrated in FIG. 19 can use a 
cable, e.g., 1108, instead of separate conductors 1104, 1006. 

In some embodiments, links 1104, 1106 and cable 1108 
can be made from conductive compressible members. Con­
ductive compressible members can include conductive rub-

50 ber and metal rubber. Metal rubber is a name for conductive 

but not limited to, (1) embedding during a mold casting 
process; (2) embedding during an assembly process of the 
front frame portion of the electro-active frames 1700; and 55 

(3) embedding after assembly of the electro-active frames by 
providing a groove or route for the conductive link 1708. 
The conductive link 1708 can also use or can alternatively 
comprise the conductive layers of the electro-active lenses 

plastic polymers with metal ions, it is a self-assembling 
nano-composite, and is flexible and durable across a broad 
range of pressures, temperatures, tensions, exposure to 
chemicals. It retains its properties upon being returned to a 
ground state. It can carry data and electrical power. 

In some embodiments, the flexible conductive cable itself 
can be an insulating element between the upper rimlock and 
the lower rimlock. In some embodiments, first conductor 
708 and second conductor 710 are not used, and the con­
ductive links 1104, 1106 (either as separate links or as 
elements of cable 1108) connect directly to the leads and 
conductive material (e.g., 608/612 and 610/614, respec­
tively) of the electro-active lens (e.g., electro-active lens 
600). 

of the present technology that can be positioned into the 60 

frames 1700 as described above. 
FIG. 17 illustrates electro-active spectacles 1800 in accor­

dance with an aspect of the present technology. The electro­
active spectacles 1800 can include an electronic module 
202. The electro-active spectacles 1800 can also include 65 

conductive link 1802. Conductive link 1802 can include any 
number of conductive elements (e.g., wires) that can be 

In some embodiments, the conductive links 1104, 1106 
(either as separate links or as elements of cable 1108) are 
connected to contact point located within the rim of the 
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eyeglass frame, on the lens surface, connected to the lens or 
frame surface. In other embodiments of the technology, the 
conductive links 1104, 1106 (either as separate links or as 
elements of cable 1108) are connected to contact points on 
or connected to an electronic display or controller, affixed to 
the eyeglass frame front or the lens, or housed within the 
eyeglass frame front or lens. In various embodiments, the 
conductive links 1104, 1106 (either as separate links or as 
elements of cable 1108) can be conductive sealed wires. 

It is noted that the connectivity mechanisms illustrated in 10 

FIG. 11, and described above, can be used for any type of 
frame style-that is, for fully rimmed, partially-rimmed and 
rimless frames of the present technology. 

Referring to FIG. 20, a portion 2100 of electro-active 
eyewear in accordance with the present technology is 15 

shown. Module 202 is shown connected to conductive links 
1104 and 1106 as described in connection with FIG. 11, but 
using upper rimlock 712 and lower rimlock 714 as conduct-
ing members connect to links 1104 and 1006 respectively. 
Insulating layer 716 is shown disposed between upper 20 

rimlock 712 and lower rimlock 714. A cable, e.g., 1108 can 
be used in place of conductive links 1104 and 1106. 

Referring to FIG. 21, electro-active eyewear 2110 in 
accordance with the present technology is shown. Module 
2116 is shown in temple portion 2114 and connected via 25 

conductor 2112 to a battery 2117 in the distal end of the 
frame. Flexible conductive cables are also provided between 
the temple portion 2114 and conductive material of the front 
portion of the frame. 

In some embodiments, a device may be provided includ- 30 

ing a lens comprising at least a first electrical contact, a lens 
housing holding the lens, where the lens housing comprises 
at least a second electrical contact, and a conductive element 
disposed between the first and the second electrical contact, 
wherein the conductive element electrically connects the 35 

first and second electrical contacts. The first device may 
further comprise a barrier layer that is disposed so as to 
cover at least a portion of the conductive material. The 
"barrier layer" may be disposed so as to cover the conductor 
( or a portion thereof) at or near the periphery of the lens such 40 

that it may not be exposed to the external the location 
between the electro-active lenses and the lens housing 
typically tends to be where the conductors are exposed to the 
external environment. The barrier layer may be moisture 
resistant, such that it may prevent moisture from contacting 45 

the electrical connections. In some embodiments, the barrier 
layer of moisture resistant material may comprise a polymer 
substance. 

24 
components of the electronic spectacles. As noted above, in 
some embodiments the barrier layer may be applied to 
prevent or limit contact with moisture (e.g. water) and, 
therefore, it may be preferred that the viscosity of the barrier 
layer material be comparable to water. In this manner, the 
barrier layer may be applied to (and thereby disposed in) the 
same areas that would otherwise be accessible to this 
moisture. In some embodiments, where the barrier layer may 
comprise a polymer material (such as a two component 
epoxy), after the barrier layer has been applied to the 
electronic spectacles, it may be cured to set the material in 
place. In general, the barrier layer may be cured using any 
suitable process, such as visible light curing, ultra-violet 
curing, and/or thermal curing. In some embodiments, where 
thermal curing is used, the material of the barrier layer may 
be chosen such that it may be cured at a low enough 
temperature that the other components of the electronic 
spectacles (e.g. the lenses, lens housing, and/or electronics) 
are not affected by the increase in temperature. 

The inventors have also found that, in some embodiments, 
it may be preferred that the material that comprises the 
barrier layer be flexible and/or soft enough such that it does 
not damage ( or damage other components, such as the lens) 
when experiencing the typical forces of daily use. For 
instance, when the barrier layer is disposed in the area 
between the lens housing and the lens component, there may 
be forces applied to either one of, or both of these compo­
nents in various directions. If the barrier layer is too rigid, 
this force may be applied to the lens, which could cause 
chipping or cracking. This may result, for example, in 
exposure of the electrical contacts, damage to the lens, 
and/or one or more components could be decoupled. 

An exemplary embodiment that comprises a barrier layer 
applied to electronic spectacles so as to prevent or limit 
exposure of the electrical contacts between a lens and a lens 
housing to the outside environment (including to moisture) 
is shown in FIG. 22. The electronic spectacles comprise a 
lens housing 2201, a conductor 2202 (in this case, shown as 
a compliant conductive material), conductive paint 2203 that 
forms a part of an electrical path to one or more electrical 
components of the lens 2204, and a barrier layer 2205. As 
shown in FIG. 22, in some instances a space or area may 
exist between the lens housing 2201 and the lens 2204 
shown as air gap 2206. As noted above, this may be created 
during the manufacturing process ( e.g. the lens housing 
2201 and a portion of the lens 2204 do not fit tightly so as 
to seal the components there between from exposure to the 
outside environment) and/or may develop through use of the 
spectacles. On the opposite side of the air gap 2206 shown 
in FIG. 22 is a barrier layer 2205 that has been disposed so 
as to insulate the conductor 2202 from the external envi­
ronment. The barrier layer 2205 is shown as disposed within 
the area between the lens housing 2201 and the lens 2204. 
As noted above, the barrier layer 2205 could have been 
injected into this region between these components, and may 
have been cured thereto so as to be coupled to the lens 
housing 2201 and/or the electro-active lens 2204. 

FIGS. 23A and 23B illustrate further embodiments of the 

In some embodiments, the barrier layer may be applied or 
disposed in areas of the electronic spectacles between two 50 

components (such as between the lens housing and the 
electro-active lenses). In some embodiments, these compo­
nents of the electronic spectacles may be coupled in 
advance, and the barrier layer may be applied in a later 
process ( e.g. as part of a finishing or sealing process after the 55 

electrical connections have been formed). This may be 
preferred because, for instance, the barrier layer may func­
tion to prevent the electrical connection at the interface 
between the components from being exposed to the external 
environment. Thus, in some embodiments, once the barrier 
layer is set, access to this interface may be limited. However, 
embodiments are not so limited, and the barrier layer may be 
applied at any suitable time. 

present invention. The electronic module 2300 shown in 
60 FIG. 23A includes a flex circuit 2310 with two conductive 

The inventors have found that in some embodiments it 
may be preferred that the barrier layer may comprise a 65 

material that has a viscosity that is thin enough such that it 
may be applied or injected into the areas between the 

buses 2320 and 2330 for making electrical contact to the 
front surface of an electro-active lens. The module includes 
a drive circuit 2340 placed above a rechargeable battery 
2350. Below the battery is a recharging coil 2360. The 
charging coil is used to inductively recharge the battery 
without direct contact. In this way, the module may be 
hermetically sealed while still allowing the battery to be 
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recharged without breaking a moisture resistant seal. A tilt 
sensor 1070 is also attached to the electronic module. A 
manual switch 1080 is attached to the top of the electronic 
module and is integrated with a sealing diaphragm 1090. 
This module is sealed with an epoxy, silicone, or similar 
water resistant material to prevent water from contacting the 
electronic components. This module is shaped to fit into a 
universal frame electronic component as illustrated in FIG. 
23B. 

FIG. 23B shows a universal electronic frame component 
2301. The universal electronic frame component comprising 
a housing 2311 for holding the electronic module described 
in FIG. 23A. A set of thread hinge bolt 2321 and 2331 are 
mounted on the housing 2311 for accommodating a wide 
variety of frame stem styles to be attached to the universal 
electronic frame component. The top of the housing 2311 
has an aperture to allow a manual switch 2341 to extend 
outward so as to be accessed by the wearer. Extending out 
of an opening in the housing are two electrical contacts 2351 
and 2361 from the buses described in FIG. 23A. Near these 
contact points, there is a through hole 2371 to allow a 
mounting pin to pass through the front of the universal 
electronic frame component for attaching to an electro­
active lens. 

A module 2400, as illustrated schematically FIG. 24Aand 

26 
otherwise were not originally designed to support electron­
ics for driving electro-active lenses. 

In general, the inventors have found that in some embodi­
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 touch switch. As used in this context, a "touch 

10 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 because such switches may be moisture 

15 resistant, which the inventors have found is advantageous 
given the typical exposure to, for example, perspiration from 
the wearer, environmental moisture (e.g. humidity, precipi­
tation), moisture from the wearer's finger, etc. A "capacitive 
touch switch" may refer to any sensor that may utilize an 

20 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 the capacitance 

25 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 

in cross section in FIG. 24B, contains a battery 2430 for 
powering an electro-active lens and related drive circuitry, a 
printed circuit board 2420 with drive and control electronics, 
and a switch 2410. The module may also contain a mem­
brane switch to allow for manual control of the electro- 30 

active lens. FIG. 24C illustrates the module 2400 placed in 

exposed to external conditions ( e.g. moisture). 
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-

an eyeglass frame 2450. The frame has a frame stem section 
2440 near the front of the frame but also well in front of a 
frame hinge 2460 that connects a stem 2480 to the front of 
the frame. The module is preferably placed behind the frame 
stem section, provided that the frame is not of a full rimless 
design. In the event of a full rimless design, the inventive 
electronic module or modules would fit within or near the 
space (right spatial void and left spatial void) anterior to the 
hinge and would then attach to the lens. In certain other 
inventive embodiments where there is no hinge (hinge-less 
temples) and eyeglass frames that have a continuous temple 
that attaches directly to the frame front or directly to the lens, 

35 ponents disposed thereon) using a film or other protective 
material layer. This conformal layer may be utilized to seal 
the electronic components (and particularly the electrical 
connections between the electronic components) to protect 
them from damage, particularly external environmental 

the module would preferably be located within or near the 
space (right spatial void and left spatial void). In fact, the 
module can be located anywhere within these two spatial 
voids. 

40 damage. Thus, the conformal layer may generally be mois­
ture proof in some embodiments. However, the entire assem­
bly may not be covered by the conformal layer in some 
embodiments because one or more electrical connections 
may be needed to, for instance, electrically couple the 

45 electronic components in the electronics module to other 
electronic components on the electronic eyewear. Thus, 
during the deposition of the conformal layer (e.g. the encas­
ing or encapsulation process) a mask may be disposed over 
the electrical contacts that will be used to make such 

The module may further include one or more of the 
following: a manual switch (for example, a touch button, 
photo-detector, motion detector, capacitive touch sensor), a 50 

controller and/or micro-processor, a power source (for 
example, a small battery), a sensor (for example, one or 
more miniature or micro tilt switches, accelerometer, micro 
gyro, range finder, view detector, imager), an antenna, a 
transmitter, a transceiver or a receiver. The module prefer- 55 

ably houses any of the aforementioned electrical compo­
nents in a substantially water-proof and wear resistant/ 
moisture resistant environment and is preferably 
hermetically sealed. In the event of a malfunction of one or 
more of the electronic components housed within the mod- 60 

ule, the module can be replaced without having to repur­
chase a complete pair of new electronic eyewear (lenses and 
frames) or just the frames. It should be pointed out that in 
certain applications, a single inventive electronic module 
may be sufficient, and in others, two or more modules may 65 

be needed. The embodiments described in FIGS. 23 and 24 
allow for modification of any number of existing frames that 

connections. In some 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 connections 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. 

In some embodiments, the first method may further com­
prise the step of applying a conformal coating to the plurality 
of electronic components. As used in this context, a "con­
formal 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 compo-
nents themselves) that are disposed on the capacitive touch 
switch. The conformal coating may also protect portions of 
the capacitive touch switch as well. The conformal coating 
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may be configured to prevent short circuits, foreign mate­
rials, atmospheric conditions ( such as moisture) or any other 
external forces from affecting the electrical connections or 
damaging the electronic 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 

28 
ments are not so limited. In some embodiments, the con­
formal layer may have a thickness that is less than 1 mm in 
thickness (preferably less than 0.5 mm). 

At step 2507, the capacitive touch switch (which com­
prises the assembly of electronic components that were 
disposed thereon in steps 2502 and 2504) may be coupled to 
an enclosure. As described above, the enclosure may com­
prise 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 compo-
nents (if they are designed and configured to have the 
structural interface to do so). The enclosure may provide 
protection for the electronic components from external 

0.5 mm thick. The coating may comprise any suitable 
material, such as a brushed, spray or dip applied acrylic, 
urethane, silicone, or epoxy. It should be noted that com- 10 

ponents 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. 

FIG. 25 is a flow chart that illustrates exemplary steps that 
may be performed in accordance with some methods pro­
vided herein. For example, at step 2501 a capacitive touch 
switch may be provided. The capacitive touch switch may 
serve as the platform or "back bone" on which some of the 20 

electronic components of an electronics module or elec­
tronic eyewear may be disposed. Next, at step 2502, one or 
more electronic components may be disposed on a surface of 

15 forces, but need not necessarily support the components 
because they may be supported by the capacitive touch 
switch. As noted above, the capacitive touch switch, or at 
least a portion thereof, may comprise a material that may be 

the capacitive touch switch. For instance, electrical connec­
tors may be disposed on the surface ( e.g. using reflow 25 

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 2503, 
one or more electrical connections may be formed between 
the capacitive touch switch and the electronic components 30 

that were coupled to the capacitive touch switch in step 
2502. In some embodiments, the electrical connections may 

firm enough to substantially maintain its shape and structure, 
even with the electronic components disposed thereon. 
Finally, at step 2509, one or more electrical connections may 
be formed between the components disposed on the capaci­
tive touch switch ( e.g. that may now be disposed within an 
electronics module) and one or more electronic components 
disposed on the electronic eyewear. 

While various embodiments of the present technology 
have been described above, it should be understood that they 
have been presented by way of example and not limitation. 
Any conductive element described above (e.g., the upper or 
lower portions of the frame) can be entirely conductive ( and 
possibly coated with non-conductive material) or can con-
tain an embedded or buried conductive element ( e.g., a 
conductive core) and a non-conductive outer or surrounding 
layer. Further, any conductive link---e.g., described or 

be formed simultaneously with step 2502, such as when 
reflow soldering is used; however, embodiments are not so 
limited. 35 referred to as an electrical wire or connection----could alter­

natively, or in addition thereto, be or include an optical 
conductive link as will be apparent to one skilled in the 
pertinent art. The exemplary techniques for coupling or 
connecting the electrical elements of the electro-active spec-

Continuing with reference to FIG. 25, at step 2504 one or 
more electronic components may be coupled to the one or 
more of the electronic components that were previously 
disposed on the capacitive touch switch in step 2502. For 
instance, electrical connectors coupled to a PCB may be 
coupled to one or more electrical connectors that may have 
been reflow soldered to the capacitive touch switch. In this 
manner, an electronic assembly may be created, wherein 
each additional electronic component may connect to 
another electronic component or components. Each of these 45 

additional electronic components may be considered to be 
disposed on the capacitive touch switch, as used in this 
context. At step 2505, one or more electrical connections 
may be formed, to the extent that this was not performed 
during step 2504. 

40 tacles of the present technology ( e.g., the controlling elec­
tronics and power supplies and electro-active lenses) using 
embedded conductive links can be used to embed one or 
more conductive optical links ( e.g., one or more optical 
fibers) as will be apparent to one skilled in the pertinent art. 

These applications can be that of, by way of example only, 
by way of example only, electronic focusing eyeglasses, 
electro-active eyeglasses, fluid lenses being activated by 
way of an electronic actuator, mechanical or membrane 
lenses being activated by way of electronics, electro-chro-

50 mic lenses, electronic fast tint changing liquid crystal lenses, 
lenses whose tint can be altered electronically, lenses that by 
way of an electrical charge can resist or reduce the attraction 
of dust particles, lenses or eyeglass frames housing or 

In some embodiments, at step 2506, 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 connec- 55 

tions that were formed in steps 2503 and/or 2505, as well as 
to protect the electronic components themselves (such as 
from moisture, which could damage or affect device perfor­
mance). As described above, to the extent electrical contacts 
may be required so as to form electrical connections with 60 

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) mate-
rial may be subsequently removed to expose the electrical 65 

contacts. It should be noted that while it may be preferred in 
some embodiments to include a conformal layer, embodi-

having an electronic display affixed thereto, electronic eye­
wear providing virtual reality, electronic eyewear providing 
3-D capabilities, electronic eyewear providing gaming, and 
electronic eyewear providing augmented reality. 

Overall, it will be apparent to one skilled in the pertinent 
art that various changes in form and detail can be made 
therein without departing from the spirit and scope of the 
technology. Therefore, the present technology should only 
be defined in accordance with the following claims and their 
equivalents. 

We claim: 
1. An eyewear system comprising: 
an eyewear frame; 
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an electronics assembly comprising electronic compo­
nents configured to control an electrical functional 
member; 

a capacitive touch switch coupled to at least one elec­
tronic component in the electronics assembly; 

at least one electrical connective element electrically 
connected to the electronic assembly and the electrical 
functional member; and 

a conformal layer over the electronic assembly to seal the 
electronic components; 

wherein the conformal layer is moisture proof and seals 
elec_trical connections of the electronic component; 

wherem the conformal layer is disposed in an enclosure of 
the eyewear frame; 

10 

where)n the eyewear frame comprises a temple; and 15 
wherem the electronic assembly is enclosed in the temple. 
2. The eyewear system of claim 1, wherein the electrical 

functional member comprises a lens. 
3. The eyewear system of claim 1, wherein the electrical 

functional member includes at least one of an electro-active 
1 

w 
en~, an electro-chromic lens, an electronic display, a sensor, 

an 111:ager, a GPS, an alarm, a hearing aid, a virtual reality 
funct10n, an augmented reality function, a gaming function, 
an au~io output fu~ction, a microphone function, a recording 
funct10n, a transmitter function, a pedometer, and an active 
3D function. 25 

4. The eyewear system of claim 1, wherein the at least one 
electrical connective element is a conductive compressible 
member or a multi-conductor cable. 

5. The eyewear system of claim 1, wherein the electronic 
assembly comprises a micro-processor. 

6. The eyewear system of claim 1, wherein the enclosure 
comprises at least one of an outer casing of the electronic 
assembly or a cavity of the eyewear frame. 

30 

7. The eyewear system of claim 1, wherein the conformal 
1 

35 
ayer comprises at least one of an encasing layer or an 

encapsulating layer. 
8. The eyewear system of claim 1, wherein the conformal 

layer protects the electronic components from external envi­
ronmental damage. 

9. The eyewear system of claim 1, wherein the conformal 
layer is a conformal coating. 

10. The eyewear system of claim 9, wherein a thickness 
of the conformal coating is less than 1 mm. 

40 

11. The eyewear system of claim 9, wherein the conformal . ~ 
c?~tmg comprises at least one of an acrylic, urethane, 
s1hcone, or epoxy. 

30 
12. The eyewear system of claim 11, wherein the confor­

mal coating is brush applied, spray applied, or dip applied. 
13. A method of manufacturing an eyewear system com­

prising: 
disposing a plurality of electronic components on a 

capacitive touch switch; 
connecting the plurality of electronic components via 

ele~t:ical connections to form an electronic assembly; 
depos1tmg a conformal layer over at least a portion of the 

electronic assembly and at least a portion of the capaci­
tive touch switch; and 

coupling the electronic assembly and the capacitive touch 
switch with the conformal layer to an enclosure of an 
eyewear frame. 

14. Eyewear comprising: 
an eyewear frame comprising a temple; 
a plurality of electronic components disposed within a 

cavity formed in the temple, the plurality of electronic 
components comprising (i) at least one of a processor 
or a controller, iii) a memory, (iii) a power source, (iv) 
an antenna, (v) at least one of a transmitter or a receiver 
and (vi) at least one of an accelerometer or a gyroscopei 

a conformal coating, deposited over at least a portion of 
the plurality of electronic components, to protect the 
plurality of electronic components; and 

a capacitive touch switch operably coupled to an elec­
tronic component in the plurality of electronic compo­
nents. 

15. The eyewear of claim 14, wherein the conformal 
coating exposes an electrical contact of the electronics 
assembly. 

16. The eyewear of claim 14, wherein the conformal 
coating has a thickness of less than 1 mm. 

17. The eyewear of claim 14, wherein the conformal 
coating has a thickness of less than 0.5 mm. 

18. The eyewear of claim 14, wherein the electronic 
component is disposed on a surface of the capacitive touch 
switch. 

19. The eyewear of claim 14, wherein the conformal 
coating protects a portion of the capacitive touch switch. 

20. The eyewear of claim 14, wherein the capacitive touch 
switch is fit to the cavity in the temple. 

21. The eyewear of claim 14, wherein the capacitive touch 
switch is electrically connected to an electronic component 
disposed on the eyewear frame. 

* * * * * 
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