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(57) Abstract: Aspects of the present invention provide electronics for controlling and synchronizing operation of electro-active 
lenses regardless of frame type, size or style. The controlling electronics can be contained within one or more electronic modules 
positioned within the frame temples and can be removable and reprogrammable and can include inductive charge regions. Con­
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CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims priority from and incorporates by reference in 

their entirety the following provisional applications: 

U.S. Appl. No. 61/143,459, filed on January 9, 2009; 

U.S. Appl. No. 61/152,140, filed on February 12, 2009; 

U.S. Appl. No. 61/157,579, filed on March 5, 2009; 

U.S. Appl. No. 61/157,580, filed on March 5, 2009; 

U.S. Appl. No. 61/170,222, filed on April 17, 2009; 

U.S. Appl. No. 61/242,406, filed on September 15, 2009; and 

U.S. Appl. No. 61/252,770, filed on October 19, 2009. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention generally relates to electro-active spectacles. 

More specifically, the present invention provides electronics for operating and 

synchronizing electro-active lenses compatible with any frame type, style or 

size, as well as associated charging devices. 

Background Art 

Electro-active lenses generally provide a region of adjustable optical 

power by changing the refractive index of an electro-active material ( e.g., a 

liquid crystal material) by the application and removal of electrical power. 

Conventional electro-active lenses and spectacles fail to provide cosmetically 

acceptable and practical mechanisms for (a) controlling and synchronizing 
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operation of the electro-active lenses, (b) providing electrical connectivity 

between controlling electronics and the electro-active lenses, and ( c) 

recharging the electro-active lenses. Further, conventional devices and 

techniques for addressing these problems are limited in that they are not 

generally compatible with any frame size, type or style. 

[0004] Accordingly, what is needed are electronics for controlling and 

synchronizing operation of electro-active lenses that can be housed in any type 

of frame in a cosmetically acceptable and easily implementable manner. 

Further, power charger devices for recharging electro-active lenses of any 

frame size, shape or style are also needed. 

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES 

[0005] FIG. 1 illustrates electro-active spectacles in accordance with an aspect 

of the present invention. 

[0006] FIG. 2 illustrates a side view of the electro-active spectacles depicted 

[0007] 

[0008] 

in FIG. 1 in accordance with an aspect of the present invention. 

FIG. 3 illustrates an exemplary configuration of electrical components 

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

invention. 

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 present invention. 

[0009] FIG. 5 illustrates an electronic module in accordance with an aspect of 

the present invention. 

[0010] FIG. 6 illustrates an electro-active lens in accordance with an aspect of 

the present invention. 

[0011] FIG. 7 illustrates a portion of a frame in accordance with an aspect of 

the present invention. 

[0012] FIG. 8 illustrates an exploded view of the frame depicted in FIG. 7 in 

accordance with an aspect of the present invention. 

[0013] FIG. 9 illustrates a portion of electro-active spectacles in accordance 

with an aspect of the present invention. 
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[0014] FIG. 10 illustrates a front a view of electro-active spectacles m 

accordance with an aspect of the present invention. 

[0015] FIG. 11 illustrates a portion of a right temple of electro-active 

spectacles in accordance with an aspect of the present invention. 

[0016] FIG. 12 illustrates a portion of a right temple of electro-active 

spectacles in accordance with an aspect of the present invention. 

[0017] FIG. 13 illustrates a representative block diagram of electro-active 

spectacles in accordance with an aspect of the present invention. 

[0018] FIG. 14 illustrates a slim line charger in accordance with an aspect of 

the present invention. 

[0019] FIG. 15 illustrates a side view of the slim line charger depicted in FIG. 

14 in accordance with an aspect of the present invention. 

[0020] FIG. 16 illustrates the slim line charger of FIGs. 14 and 15 in a closed 

positioned in accordance with an aspect of the present invention. 

[0021] FIG. 17 illustrates an electro-active frame in accordance with an aspect 

[0022] 

[0023] 

of the present invention. 

FIG. 18 illustrates electro-active spectacles m accordance with an 

aspect of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Aspects of the present invention provide electronics for controlling and 

synchronizing operation of electro-active lenses. The controlling electronics 

can be positioned within a variety of frame types, sizes and styles and enable 

efficient user interaction. The controlling electronics, or a portion thereof, can 

be contained within an electronic module. The electronic module can be 

positioned within a frame temple and can be removable and reprogrammable 

and can include an inductive charge region. Electro-active spectacles of the 

present invention can use one or more electronic modules. When a single 

electronic module is used, the electronic module can activate and deactivate 

each electro-active lens at substantially the same time. If two electronic 

modules are used, then a first electronic module can synchronize operation of 
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a second electronic module to ensure coordinated operation of both electro­

active lenses. 

[0024] Aspects of the present invention provide connectivity between one or 

more electronic modules and/or between a left-side portion and a right-side 

portion of electro-active spectacles. Connectivity can vary depending upon 

frame type. Aspects of the present invention allow electro-active spectacles to 

include one or more conductive links using left and right upper and lower rim 

portions of the frame that support the electro-active lenses, the bridge, 

conductive layers of the electro-active lenses, the upper and lower grooves of 

the electro-active lenses, wires or other conductive links embedded within any 

portion of the frame, and/or a wireless connection. 

[0025] Aspects of the present invention provide chargers for recharging a 

power source of electro-active spectacles of any size, shape or style. A slim 

line charger of the present invention can include a base and arms to support 

electro-active spectacles of the present invention. The slim line charger can 

include one or more adjustable inductive charging cradles to inductively 

charge a power source (e.g., one or more batteries) of electro-active spectacles 

of the present invention. 

[0026] FIG. 1 illustrates electro-active spectacles or eyeglasses 100 in 

accordance with an aspect of the present invention. 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 eyewires or rims as will be appreciated by one skilled in the pertinent 

art). Electro-active spectacles and frames of the present invention can be fully 

rimmed, partially rimmed, or rimless. The electro-active spectacles 100 can 

include a frame 102, a first electro-active lens 104, and a second electro-active 

lens 106. The frame 102 can include left and right temple portions, a bridge, 

and rim portions (e.g., upper and/or lower rim portions) supporting the electro­

active lenses 104 and 106. The first and second electro-active lenses 104 and 

106 can each be an electro-active lens as described in U.S. Pat. Appl. No. 

12/408,973 (hereinafter the '973 application), filed March 23, 2009, entitled 

"Electro-Active Diffractive Lens and Method for Making the Same," which is 
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hereby incorporated by reference in its entirety. In general, the first and 

second 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. 

[0027] The right temple portion can be considered to be a first temple portion 

[0028] 

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 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 include one or more batteries (e.g., 

conventional rechargeable 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 control unit matched to each electro-active lens) to 

determine when to activate and when to deactivate the electro-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 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 or throughout the frame 102. 

[0029] In accordance with an aspect of the present invention, the one or more 

power sources and the one or more control units of the electro-active 

spectacles 100 can be arranged in a manner that can accommodate a wide 

variety of frame types and styles. Specifically, an aspect of the present 

invention enables the one or more power sources and the one or more control 

units of the electro-active spectacles 100 to be arranged in a manner that can 

accommodate fully-rimmed, partially rimmed, and rimless frames. 
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[0030] In accordance with an aspect of the present invention, 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. 

[0031] In accordance with an aspect of the present invention, 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 deactivated based on a 

user's head tilt as sensed by the one or more control units. The one or more 

control units can also enable a user to interact with the electro-active lenses 

102 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. 

[0032] The electronics of the electro-active spectacles 100 can include a 

processor, memory, a power source ( e.g., a battery) and a gyroscope or 

accelerometer. As previously mentioned, these components can be grouped 

together or can be distributed within different portions of the frame 102. 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 more conductive 

wires ( e.g., embedded within a portion of the frame 102), one or more 

conductive portions of the frame 102 ( e.g., conductive metal layers or 
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conductive cores encapsulated by non-conductive material), one or more 

conductive layers of the electro-active lenses 104 and 106, an optical link, 

and/or via a wireless communications link. Communication between the first 

and second electronic modules can facilitate coordinated operation of the first 

and second electro-active lenses 104 and 106. 

FIG. 2 illustrates a side view of the electro-active spectacles 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 components. 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 replaceable. 

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 can be contained within the 

electronic module 202. 

[0034] The electronic module 202 can also control operation (or at least 

[0035] 

ensure synchronized operation) of the electro-active lens 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 invention, 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. 

According to an aspect of the present invention, a first electrical 

connection ( e.g., comprising one or more conductive links or wires) can be 
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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 connectivity 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. 

[0036] According to an aspect of the present invention, the same conductive 

link ( e.g., comprising one or more electrical wires) can be used to couple the 

one or more power sources of the electro-active spectacles 100, the one or 

more electronic modules 202 and the electro-active lenses 104 and 106 as will 

be appreciated by one skilled in the pertinent art. This can enable a power 

source to be positioned on one side 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 conductive link to 

simultaneously provide power to the electronic module 202 and controlling 

signals from the electronic 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. 

[0037] FIG. 3 illustrates an exemplary configuration of electrical components 

of the electro-active spectacles 100. Specifically, 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 

invention. 

[0038] FIG. 4 illustrates an exemplary configuration of electrical connectivity 

between the battery 302 depicted in FIG. 3 and the electronic module 202. A 
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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 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. 

FIG. 5 illustrates the electronic module 202 in accordance with an 

aspect of the present invention. The electronic module 202 can contain all or a 

portion of the electronic 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 electrical components of the electronic module 202 - e.g., a 

processor, memory, power source, and/or a gyroscope/accelerometer. 

[0040] The first contacts 504 can provide electrical connectivity between the 

electrical components of the housing 502 and 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 202 directly. Additional contacts 

(not illustrated for simplicity), 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.s 3 and 4) or to another electronic module or control unit. 

Alternative or additional contacts (e.g., an antenna) can allow wireless 

programming of the electronic module 202. 

[0041] 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 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 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 
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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 reprogrammed using the second contacts 506 with a second 

mode of operation or a second prescription for a user. 

[0042] As an alternative to the second contacts 506, the electronic module 202 

can be reprogrammed using a wireless communication link such that removal 

of the electronic module 202 from the frame is not necessary to enable 

reprogramming. Reprogramming can include changing a specified angle of 

head tilt for activating or deactivating an associated electro-active lens. 

[0043] The electronic module 202 can also include or be coupled to one or 

more light emitting diodes (LEDs). The one or more LEDs can be used to 

indicate operating conditions or states of the electro-active spectacles of the 

present invention including, but not limited to, the power level of the power 

source of the spectacles. 

[0044] A wireless communication link between the electronic module 202 and 

a remote communication device can, as described above, provide a mechanism 

for reprogramming the electronic module 202 but can also provide a 

mechanism for collecting information on the operating status and history of 

operation of the electro-active spectacles of the present invention. 

Reprogramming verification ( e.g., verifying successful uploaded controlling 

firmware) and other data collection can be enabled using such a 

communications link. 

[0045] The one or more LEDs of the electronic module 202 can also be used 

to facilitate communication with a remote device. For example, the one or 

more LEDs can be opto-coupled to a receiving station to readout electronic 

module 202 operating parameters and to aid in re-configuration or 

reprogramming ( e.g., verifying uploaded firmware). 

[0046] Additionally, a communication link between the electro-active 

spectacles of the present invention and a remote device can be established 

using the electro-active lenses themselves. For example, the electro-active 

lenses of the present invention can be used to transmit a signal to a receiving 
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station by encoding data with lens "flicker" as will be apparent to one skilled 

in the pertinent art. 

[0047] The electronic module 202 can contain any number of mechanism by 

which a user can interact with the electronic module 202 to adjust operation of 

the electro-active spectacles of the present invention. For example, the 

electronic module 202 can include a switch or device to enable a user to 

interact with the electronic module 202. The switch or device can be a press 

button switch, a capacitive switch ( e.g., comprising a capacitive sense pad), a 

toggle switch or other manual switch. The switch or device can enable a user 

to activate or deactivate the associated electro-active lens or lenses, to override 

or initiate automatic operation of the associated electro-active lens or lenses, 

and to select a mode of operation or prescription correction for a user. A 

capacitive switch can be located on a surface of the electronic module 202 that 

is exposed or accessible when positioned in the frame 102. Alternatively, or 

in addition thereto, capacitive sense pads can be deposited or built into the 

frame 102 that can be coupled to the electronic module 202. 

[0048] The electronic module 202 can also include an ability to toggle among 

modes or be activated or deactivated through voice activation or based on light 

sensitivity. For example, a user can activate or deactivate the lenses or 

otherwise adjust operation by issuing or speaking voice commands or 

instructions. Further, the electronic module 202 can be activated or 

deactivated or change operating modes based on the amount of light measured 

or sensed by electronics included in the electronic module 202. For example, 

in relatively low light, the electronic module 202 can be deactivated 

automatically ( or placed into a standby, non-switchable mode) and can be 

activated (or switched out of a standby non-switchable mode) when in 

relatively bright light conditions. Lastly, the electronic module 202 can 

include electronics to allow remote activation or toggling of operational 

modes. For example, the electronic module 202 can include electronics to 

allow remote wireless activation or activation by a switch connected by a 

wired link from a position remote from the electro-active spectacles of the 

present invention. Remote activation may be particularly useful for 
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individuals that are physically challenged ( e.g., individuals that cannot move 

their arms to touch the frame temple with ease). 

[0049] All of the mechanism described above can be used by a user to adjust 

[0050] 

the operation of the electro-active spectacles of the present invention. For 

example, a user can use one of the mechanisms described above to switch the 

lens from a first mode to a second mode of operation or between any number 

of different modes of operation. For example, a first mode of operation can be 

a standby mode of operation. In a standby mode of operation, the electro­

active spectacles of the present invention can be placed into a non-switchable 

state (such that the electro-active lenses do not automatically activate or 

deactivate based on a sensed signal received from a tilt sensor, rangefinder or 

other activation/deactivation sensing device including manual control). 

A second mode of operation can be an active mode of the electro-

active spectacles. In the active mode of operation, the electro-active 

spectacles of the present invention can be placed into a switchable state (such 

that the electro-active lenses will automatically activate or deactivate based on 

a sensed signal received from a tilt sensor, rangefinder or other 

activation/deactivation sensing device or will respond to direct manual control 

to activate or deactivate). 

[0051] The electro-active spectacles of the present invention can also include 

additional operational states or modes that the user can use ( and toggle or 

transition between them using one of the interaction mechanism described 

above). For example, the electro-active spectacle of the present invention can 

include a manual operation state. In a manual operation state, the user can 

manually direct the electro-active lenses of the present invention to activate or 

deactivate. Manual direction can be though voice command or the touching or 

toggling of a switch as described above. 

[0052] Another mode of operation can be an on mode. In the on mode or on 

state, the electro-active spectacles of the present invention can maintain the 

electro-active lenses of the present invention in an activate state. Accordingly, 

an off mode can maintain the electro-active lenses of the present invention in a 

deactivated state. 
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The ability to program or reprogram the electronic module 202 enables 

the electro-active spectacles of the present invention to be customized or re­

customized for a particular user. Customizable features of the electro-active 

spectacles of the present invention include any of the following: head tilt angle 

at which to active one or more electro-active lenses of the present invention; 

head title angle at which to deactivate one or more electro-active lenses of the 

present invention; distance between an object viewed by the user and the user 

at which to activate or deactivate one or more electro-active lenses of the 

present invention; number of operational modes ( e.g., inclusion or exclusion 

of operational modes such as standby mode or activation mode or off mode); 

method of toggling between selected operational modes ( e.g., selection of 

which mechanism described above to use to allow a user to toggle between 

modes including the order of toggling or states); user prescription ( e.g., the 

optical power provided by the electro-active area of the electro-active lenses 

of the present invention). 

[0054] Any of the customizable features of the electro-active spectacles of the 

present invention can be programmed into the electronic module 202 directly 

( e.g., using a flash programmer or direct wired link) or indirectly ( e.g., using a 

wireless link such as an infrared link or RF link). 

[0055] The electronic module 202 can include an inductive charge area. That 

is, the electronic module 202 can include electronics for enabling a power 

source of the electronic module 202 ( or a power source coupled to the 

electronic module 202) to be recharged inductively by an inductive charging 

device. The inductive charge area can include inductive charge coils. 

According to an aspect of the present invention, the inductive charge coils can 

function as an antenna to communicate with a remote communication device. 

Communication with a remote communication device can enable remote 

wireless programming of the electronic module 202 or can enable 

communication between two or more electronic modules 202 as described 

above. In general, the inductive charge area can be configured to serve these 

purposes. 
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A gyroscope or accelerometer of the electronic module 202 can be 

used to facilitate activation and deactivation of the associated electro-active 

lens or lenses based on a head tilt of a user. For example, the gyroscope or 

accelerometer can activate the associated electro-active lens or lenses when 

the user's head dips below a first predetermined threshold angle and can 

deactivate the associated electro-active lens or lenses when the user's head 

rises above a second predetermined threshold. Additionally, the gyroscope or 

accelerometer can power down or power off the associated electro-active lens 

or lenses when the electro-active spectacles housing the electronic module 202 

are positioned upside down. For example, a user can power down or power 

off electro-active spectacles 100 housing the electronic module 202 by simply 

placing the electro-active spectacles 100 upside down on a relatively flat 

surface. Alternatively, positioning the electro-active spectacles 100 upside 

down can place the electro-active spectacles 100 in a standby mode ( e.g., a 

mode where the electro-active spectacles 100 will not switch between active 

and deactivate states but otherwise are turned on). 

The electronic module 202 can also include or can alternatively include 

a rangefinder. The rangefinder can be used to facilitate activation and 

deactivation of the associated electro-active lens or lenses based on the 

distance between a wearer of electro-active spectacles of the present invention 

and an object the wearer is looking at or observing. 

FIG. 6 illustrates an electro-active lens 600 m accordance with an 

aspect of the present invention. The electro-active lens 600 can represent one 

of the electro-active lenses 104 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. 

[0059] 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. 
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The electro-active lens 600 can compnse a first electrical lead or 

connector 608 and a second electrical lead or connector 610. The first and 

second electrical leads 608 and 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 eyeglass 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. 

[0061] To ensure or improve connectivity, after edging and grooving the 

[0062] 

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. 

Specifically, as shown in FIG. 6, a first conductive material 612 can be placed 

in the groove 604 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). 

FIG. 7 illustrates a portion of a frame 700 in accordance with an aspect 

of the present invention. The frame 700 can provide electrical connectivity 

between the electro-active lenses (not depicted in FIG. 7 for simplicity) and 

the electrical components used to operate electro-active lenses. 

[0063] 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. For a partially-rimmed frame, the lower portion 704 

generally does not extend to the bridge 706. 

[0064] 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 
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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 conductor 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. 

[0065] 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 member 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). 

[0066] The upper conducting member 712 can provide connectivity between 

[0067] 

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) depicted in FIG. 6. The lower 

conducting member can provide 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 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 electrically separated from the 

connectivity path between the electronic module 202, the lower conducting 

member 714 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., made of metal and coated with a non-conductive material) or 
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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). 

[0068] FIG. 8 illustrates an exploded view of the frame 700 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 715 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 conductor 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 

positioned in areas where they will make contact with the first conductive 

material 612 and the second conductive material 614, respectively. 

[0069] The components illustrated in FIGs. 7 and 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 fully-rimmed frame and to 

provide connectivity between an electronic module of the present invention 

and an electro-active lens of the present invention for each type of frame ( and 

a variety of styles therein). 

[0070] 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 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. 

[0071] When the frame 700 is implemented as a fully-rimmed 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 fully-rimmed frame, the second 

conductor 710 can similarly be of any size or length to make electrical 
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connectivity with a separate or second desired lead of the electro-active lens 

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. 

[0072] FIG. 9 illustrates a portion of electro-active spectacles 900 in 

accordance with an aspect of the present invention. The electro-active 

spectacles 900 are implemented as rimless spectacles. That is, no upper or 

lower rim supports the electro-active lens 104. 

[0073] 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 member 904 

( similar to upper conducting member 712 and lower conducting member 714 

depicted in FIGs. 7 and 8). 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 by a non­

conductive 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. 

[0074] The frame of the electro-active spectacles 900 can support the electro-

[0075] 

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 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 compression pin 

connectors having a portion that can make electrical contact with appropriate 

elements of the electro-active lens 104. 

While simultaneously supporting the electro-active lens 104, the upper 

contact 906 can make electrical contact with a first electrical lead of the 
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electro-active lens ( e.g., the first electrical lead 608 depicted in FIG. 6). 

Similarly, the lower 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 depicted in FIG. 6). 

[0076] 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 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 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 connect 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). 

[0077] FIG. 10 illustrates a front a view of electro-active spectacles 1000 in 

accordance with an aspect of the present invention. The electro-active 

spectacles 1000 are implemented as partially-rimmed spectacles. Electrical 

connectivity between a right side of the electro-active spectacles ( 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 of a frame 1004) can be provided in a 

variety of ways and is not limited to partially-rimmed designs. Electrical 

connectivity between the right-side portion 1002 and the left-hand portion 

1004 can enable a single electronic module ( 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 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. 

[0078] 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 
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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. Embedding 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. 

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 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-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 a spectacles lens. Electrical 

connectively between the right-side portion 1002 and the left-hand portion 

1004 of a 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 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. 

[0080] According to an aspect of the present invention, one or more 

conductive wires can be embedded in the upper rim connectors, the bridge 

and/or the lower rim connectors of electro-active spectacles and frames of the 

present invention during a mold casting process. That is, when the upper rim 

connectors, the bridge and/or the lower rim connectors are formed using a 

casting process, one or more conductive wires can be cast over when the upper 
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nm connectors, the bridge and/or the lower nm connectors are prepared. 

Generally, 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 connectors, the bridge and/or the lower rim 

connectors. 

[0081] According to an aspect of the present invention, one or more 

conductive wires can be embedded in the upper rim connectors, the bridge 

and/or the lower rim connectors of electro-active spectacles and frames of the 

present invention as each frame component is assembled. More specifically, 

any of the upper rim connectors, the bridge and/or the lower rim connectors 

that will be used to embed one or more conductive wires can be fabricated by 

two or more individual or separate pieces. For example, the upper rim 

connectors 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 connector split in half 

lengthwise. Prior to assembling the front and back pieces to form a complete 

upper rim connector, one or more wires can be embedded ( 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 connector can 

subsequently be combined, for example, using an adhesive. 

[0082] According to an aspect of the present invention, one or more 

conductive wires can be embedded in the upper rim connectors, the bridge 

and/or the lower rim connectors of electro-active spectacles and frames of the 

present invention after the frame is assembled. Specifically, one or more 

grooves can be machined into the upper rim connectors, the bridge and/or the 

lower rim connectors that can be used to contain one or more conductive 

wires. The machined grooves can then be filled or covered with material to 

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. 
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FIG. 17 illustrates electro-active frame 1700 in accordance with an 

aspect of the present invention. Electro-active lenses can be mounted within 

the electro-active frame 1700. For simplicity, a portion of electronics 1702 

that can 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 connectivity 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. 

[0084] As further shown in FIG. 17, 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 connectivity 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. 

[0085] As shown in FIG. 17, 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 

not insulated. If the electro-active frame 1700 uses driver electronics 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, 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 (3) 
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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 

of the present invention that can be positioned into the frames 1700 as 

described above. 

FIG. 18 illustrates electro-active spectacles 1800 in accordance with an 

aspect of the present invention. The electro-active spectacles 1800 can include 

an electronic module 202. The electro-active spectacles 1800 can also include 

conductive link 1802. Conductive link 1802 can include any number of 

conductive elements ( e.g., wires) that can be 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. 

[0087] As shown in FIG. 18, 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 a groove in an electro-active lens ( e.g., the groove 606 depicted 

in FIG. 6). As further shown in FIG. 18, the conductive link 1802 can be 

routed adjacent to a bridge 1804 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. 

[0088] FIG. 11 illustrates a portion of a right temple 1100 of electro-active 

[0089] 

spectacles in accordance with an aspect of the present invention. The portion 

of the right temple 1100 depicted in FIG. 11 shows a right temple area 1102 

that can be coupled to an electro-active lens (not depicted in FIG. 11 for 

simplicity). The right temple area 1102 can include an electro-active module 

of the present invention. The right temple area 1102 can be coupled to the 

first conductor 708 through first conductor link 1104. The right temple area 

1102 can further be coupled to the second conductor 710 through a second 

conductor link 1106. 

The first and second link conductors 1104 and 1106 can be shaped and 

constructed to tolerate bending of the frame (not depicted in FIG. 11 for 
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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 first and second link conductors 1104 and 1106 can be 

considered to be continuous conductive links since they provide an 

uninterruptable physical connection between the right temple area 1102 and 

the conductive elements of the electro-active lenses ( e.g., to conductive 

elements 708 and 710). 

[0090] FIG. 12 illustrates a portion of a right temple 1200 of electro-active 

spectacles (implemented as rimless spectacles) in accordance with an aspect of 

the present invention. The portion of the right temple 1200 depicted in FIG. 

12 shows a right temple area 1102 that can be coupled to an electro-active lens 

(not depicted in FIG. 11 for simplicity). The right temple area 1102 can 

include an electro-active module of the present invention. The right temple 

area 1102 can be coupled to the upper conducting member 712 through a first 

spring conductor 1202. The right temple area 1102 can further be coupled to 

the lower conducting 714 through a second spring conductor 1204. The first 

and second spring conductors 1202 and 1204 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 first and second spring conductors 1202 and 1204 can be 

considered to be discontinuous conductive links since they can provide an 

interruptible physical connection between the right temple area 1102 and the 

conductive elements of the electro-active lenses (to upper and lower 

conducting members 712 and 714). 

[0091] The first and second spring conductors 1202 and 1204 can extend 

proud of the right temple portion 1102 when the spectacles are in use (i.e., 

when they are opened). The first and second spring conductors 1202 and 1204 

can retract inside the right temple portion 1102 when the spectacles are not in 

use (i.e., when they are closed). When opened, the first and second spring 



WO 2010/080999 PCT/0S2010/020498 

25 

conductors 1202 and 1204 can extend to make contact with the upper and 

lower conducting members 712 and 714, respectively. 

[0092] The connectivity mechanisms illustrated in FIGs. 11 and 12 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 invention. 

Further, according to an aspect of the present invention, the first and second 

spring conductors 1202 and 1204 can be used to activate, deactivate, or place 

electro-active spectacles of the present invention into a standby mode or off 

mode of operation. For example, when the spring conductors 1202 and 1204 

are not coupled or in contact with the upper and lower conducting members 

712 and 714, the electro-active spectacles of the present invention can be 

powered-off or placed into a standby mode. When the spring conductors 1202 

and 1204 are coupled or in contact with the upper and lower conducting 

members 712 and 714, the electro-active spectacles of the present invention 

can be powered-on and placed into an active mode (e.g., a switchable mode 

based on sensed input) or can immediately activate the electro-active lenses. 

[0093] As will be apparent to one skilled in the pertinent art, electronics 

housed within the frame can sense such a lens disconnect condition by 

observing a reduction in capacitance or change in drive signal waveform that 

can occur when the spring conductors 1202 and 1204 are not coupled or in 

contact with the upper and lower conducting members 712 and 714. Once in 

the lens disconnect state, the electronics of the electro-active spectacles of the 

present invention can transition into a low power, standby or off mode. When 

in a low power or standby mode, the electronics of the electro-active 

spectacles of the present invention can periodically or randomly observe 

sensed capacitance or changes in the drive signal waveform to detect when the 

frame is re-opened for use. 

[0094] FIG. 13 illustrates a representative block diagram of electro-active 

spectacles 1300 in accordance with an aspect of the present invention. The 

electro-active spectacles 1300 can represent the electro-active spectacles of the 

present invention described above ( e.g., the electro-active spectacles 100). 

The electro-active spectacles 1300 can include a right electro-active lens 1302 
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and a left electro-active lens 1304. The right and left electro-active lenses 

1302 and 1304 can represent the first and second electro-active lenses 104 and 

106 described earlier. The electro-active spectacles 1300 can include a right 

control unit 1306 and a left control unit 1308. The left and right control units 

1306 and 1308 can each represent an electronic module 202, or a portion 

thereof, described above. 

The right control unit 1306 can include an isolation switch 1310, driver 

circuits 1312, and transmitter circuits 1314. The driver circuits 1312 can 

generate a driver signal for operating ( e.g., activating) the right electro-active 

lens 1302. For example, to activate the right electro-active lens 1302, the 

driver circuits 1312 can provide, generate or transmit a driver signal or 

activation signal. Further, to deactivate the right electro-active lens 1302, the 

driver circuits 1312 can simply stop providing, generating or transmitting the 

driver signal. 

[0096] The transmitter circuits 1314 can generate a synchronization signal for 

coordinating operation of the right and left electro-active lenses 1302 and 

1304. Specifically, the transmitter circuits 1314 can transmit a 

synchronization signal instructing the left electro-active lens 1304 to activate 

or deactivate. As an example, the left electro-active lens 1304 can be 

activated based on receipt of the synchronization signal or a synchronization 

signal of a first type instructing activation. Further, the left electro-active lens 

can be deactivated based on the absence of the synchronization signal or 

receipt of a synchronization signal of a second type instructing deactivation. 

As a result, the right and left electro-active lenses 1302 and 1304 can be 

activated and deactivated at substantially the same time. 

[0097] The isolation switch 1310 can determine when the driver circuits 1312 

and the transmitter circuits 1314 can access a conductive link 1316 coupling 

the right electro-active lens 1302 to the control unit 1306. The conductive link 

1316 can comprise one or more conductive wires. The conductive link 1316 

can represent one or more of the connectivity mechanisms depicted and 

described above ( e.g., the routing and connectivity features illustrated in FI Gs. 

11 and 12 and described above). 
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[0098] When the electro-active spectacles are implemented with only a single 

[0099] 

control unit ( e.g., the control unit 1306), then the control unit 1306 can control 

operation of both the right and the left electro-active lenses 1302 and 1304. 

Under such a scenario, the isolation switch 1310 and transmitter circuits 1314 

can be optional. Further, the left and right electro-active lenses 1302 and 1304 

can be activated at substantially 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 conductive link 1320 can comprise one or more 

conductive wires and can represent one or more of the connectivity 

mechanism depicted and described above ( e.g., the routing and connectivity 

features illustrated in FIGs. 11 and 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). 

[00100] 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 portion of the frame and/or contained in a groove of 

the right and left electro-active lenses 1302 and 1304 as described above. The 

frame conductive link 1322 can also include conductive elements of the right 

and left electro-active lenses 1302 and 1304 ( e.g., one or more layers of ITO 

or other transparent conductive layers of the right and left electro-active lenses 

1302 and 1304). For example, the frame conductive link 1322 can be a 

wireless link that uses conductive layers of the right and left electro-active 

lenses 1302 and 1304 as antennas to facilitate communication and/or 

synchronization between the right and left electro-active lenses 1302 and 

1304. Alternatively, other conductive elements can be embedded within the 

electro-active spectacles of the present invention to facilitate communication 
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and/or synchronization between the right and left electro-active lenses 1302 

and 1304. One or more of these embedded antennas could also provide a 

wireless communication link between the electro-active spectacles of the 

present invention and a remote communication device. 

[00101] Overall, the right control unit 1306 can communicate with the left 

control unit 1308 and/or can operate the left electro-active lens 1304 using a 

single conductive wire or link. The single conductive wire can also be used to 

operate the right electro-active lens 1302. The single conductive wire or link 

can be embedded within a portion of a frame and can include conductive 

elements of the electro-active lenses. 

[00102] The left control unit 1308 can include an isolation switch 1324, driver 

circuits 1326, and receiver circuits 1328. The driver circuits 1326 can 

generate a driver signal for operating (e.g., activating) the left electro-active 

lens 1302. The receiver circuits 1326 can receive and process a 

synchronization signal transmitted by the right electro-active module 1306. 

The isolation switch 1324 can determine when the driver circuits 1312 and the 

receiver circuits 1328 can access the conductive link 1320 coupling the left 

electro-active lens 1304 to the control unit 1308. 

[00103] The receiver circuits 1326 can listen for a synchronization signal 

transmitted over conductive link 1320. The receiver circuits 1326 can listen 

periodically or randomly for a specific or random amount of time. Once a 

synchronization signal is received, the control unit 1308 can operate 

accordingly - i.e., either activate or deactivate the left electro-active lens 1304 

using a driver signal transmitted by the driver circuits 1328. 

[00104] The transmitter circuits 1314 can transmit a synchronization 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 

synchronization signal transmitted by the transmitter circuits 1314 can be 

coded to distinguish it from noise and to prevent false triggering. 

[00105] FIG. 14 illustrates an electro-active spectacles charger 1400 in 

accordance with an aspect of the present invention. The charger 1400 ( as a 
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slim line charger) can be used to charge/re-charge electro-active spectacles 

( e.g., the electro-active eyeglasses 100) of the present invention. 

[00106] As shown in FIG. 14, the slim line charger 1400 comprises a front 

member or base member 1402, a first movable arm 1404, and a second 

movable arm 1406. The front member 1402 can include a raised support 

member 1408 and a charging state indicator 1410. The charging state 

indicator 1410 can be a light emitting diode (LED). The first arm 1404 can 

include a first adjustable charging area 1412 (or first adjustable inductive 

charging cradle) and the second arm 1406 can include a second adjustable 

charging area 1414 (or second adjustable inductive charging cradle). 

[00107] The base member 1402 can support a front portion of the electro-active 

spectacles 100 ( e.g., the first and second electro-active lenses 104 and 106 and 

any surrounding frame rim portions). The raised support member 1408 can 

support a bridge area of the electro-active spectacles 100. Alternatively, or in 

addition thereto, the raised support member 1408 can support one or more 

electro-active lenses or rim portions of the electro-active spectacles 100. 

[00108] The first arm 1404 can be moveable. Specifically, the first arm 1404 

can rotate to an open position from a closed positioned about a point where the 

first arm 1404 is attached to the front member 1402. The first arm 1404 is 

depicted in an open position in FIG. 14. In a closed position, the first arm 

1404 can be adjacent and parallel to the first member 1402. Similar to the first 

arm 1404, the second arm 1406 can also be moveable. Specifically, the 

second arm 1406 can rotate to an open position from a closed positioned about 

a point where the second arm 1406 is attached to the front member 1402. The 

second arm 1406 is depicted in an open position in FIG. 14. In a closed 

position, the second arm 1406 can be adjacent and parallel to the first member 

1402. 

[00109] The first adjustable charging cradle 1412 can be moved along the first 

arm 1404. As an example, the first adjustable charging cradle 1412 can be 

held into position using a set screw and can be moved along a groove 

positioned in the first arm 1404. The first charging area 1412 can be adjusted 

to be located near or next to a charging area of the electro-active spectacles 
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100. The first charging area 1412 can include an indicative charger to 

inductively charge an inductive charging region of the electro-active 

spectacles 100. As an example, the electro-active spectacles 100 can include 

an inductive charger region within an electronic module as described above. 

To recharge the electro-active spectacles 100, the first adjustable charging area 

1412 can be positioned to be in close proximity with the inductive charging 

region of the electro-active spectacles 100. 

[00110] Correspondingly, the second adjustable charging cradle 1414 can be 

moved along the second arm 1406. As an example, the second adjustable 

charging cradle 1414 can be held into position using a set screw and can be 

moved along a groove positioned in the second arm 1406. The second 

charging area 1414 can be adjusted to be located near or next to a charging 

area of the electro-active spectacles 100. The second charging area 1414 can 

include an inductive charger to inductively charge an inductive charging 

region of the electro-active spectacles 100. To recharge the electro-active 

spectacles 100, the second adjustable charging area 1414 can be positioned to 

be in close proximity with the inductive charging region of the electro-active 

spectacles 100. 

[00111] As shown in FIG. 14, the slim line charger 1400 can be used to 

recharge two electronic modules. The slim line charger 1400 can also be used 

to charge electro-active spectacles 100 having a single electronic module. By 

allowing the first and second adjustable charging areas 1412 and 1414 to 

move, the slim line charger 1400 can be used to recharge a wide variety of 

frame sizes and styles. That is, since frames sizes may vary for different 

users, the recharging area of the frames may be located in different positions 

relative to the front member 1402. Accordingly, the first and second 

adjustable charging areas 1412 and 1414 can be moved to line up or be close 

to these charging areas. Overall, the slim line charger 1400 can support any 

frame type - fully-rimmed, partially-rimmed and rimless - and any frame size 

or shape. 

[00112] As an alternative to inductive charging, the charger 1400 can be used 

to charge electro-active spectacles directly. That is, the charger 1400 can 
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include a conductive link that can be used to plug into electro-active spectacles 

to transfer power directly rather than inductively. 

[00113] The charging state indicator 1410 can change states to indicate a 

change in the charging status of the electro-active spectacles 100. For 

example, the charging state indicator 1410 can have a first state to indicate the 

charger 1400 is not charging ( e.g., an off state), a second state to indicate the 

charger 1400 is recharging the electro-active spectacles 100 (e.g., a charging 

state), and a third state to indicate the charger 1400 has completed or fully 

recharged the electro-active spectacles 100 ( e.g., a charged or completed 

state). The slim line charger 1400 can include a rechargeable power supply to 

enable charging of electro-active spectacles 100 when the charger is not 

connected to a power supply source (e.g., a wall outlet) directly. The slim line 

charger 1400 can include a port to connect the charger 1400 to a power supply 

(e.g., a wall outlet). The slim line charger 1400 can therefore charge the 

electro-active spectacles 100 when either plugged into or not plugged into a 

power source. 

[00114] FIG. 15 illustrates a side view of the slim line charger 1400. As shown 

in FIG. 15, the electro-active spectacles can be stabilized or supported by the 

charger 1400 at three locations - a front portion of the spectacles 100 ( at or 

near the lenses of the electro-active spectacles 100), a right side temple area of 

the frame of the electro-active spectacles 100 (shown in FIG. 15), and a left 

side temple area of the frame of the electro-active spectacles 100 (not shown 

in FIG. 15). The second adjustable charging area 1414 can be moved laterally 

to be in close proximity with any portion of the front temple area of the 

electro-active spectacles 100 (i.e., to place the second adjustable charging area 

1414 in close proximity to an inductive charging area of the electro-active 

spectacles 100). 

[00115] FIG. 16 illustrates the slim line charger 1400 in a closed positioned. 

Specifically, the first and second arms 104 and 1406 have been rotated and 

positioned adjacent and parallel to the base member 1402. A hinge or lock or 

other device can be used to lock each of the first and second arms 1404 and 

1406 in place. The charger 1400 can include a button, knob or other device to 
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release the first and second arms 1404 and 1406 from their closed, locked 

positions. 

[00116] Aspects of the present invention also include a charger case for electro-

active spectacles having a top cover and a bottom cover as is found with 

conventional eyeglass cases. The charger case of the present invention can 

include one or more inductive charge regions and a power source. The power 

source of the charger case of the present invention can be rechargeable. 

Conclusion 

[00117] While vanous embodiments of the present invention 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 contain 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 

referred to as an electrical wire or connection - could alternatively, 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 spectacles of the 

present invention ( e.g., the controlling electronics 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. 

[00118] 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 invention. Therefore, the present invention should 

only be defined in accordance with the following claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1. Electro-active spectacles, comprising: 

a first electro-active lens; 

a second electro-active lens; 

PCT/0S2010/020498 

a bridge connected to the first and second electro-active lenses; 

a frame comprising a first temple portion adjacent to the first electro-active 

lens and a second temple portion adjacent to the second electro-active lens; 

and 

a removable electronic module positioned within the first temple portion, 

wherein the electronic module comprises an inductive charge area, 

wherein the electronic module provides a first driver signal to activate the 

first electro-active lens. 

2. The electro-active spectacles of claim 1, wherein the first driver signal 

activates the second electro-active lens. 

3. The electro-active spectacles of claim 2, wherein the first and second 

lenses are activated at substantially the same time by the first driver signal. 

4. The electro-active spectacles of claim 1, further comprising a second 

removable electronic module having an inductive charge area and positioned 

within the second temple portion. 

5. The electro-active spectacles of claim 4, wherein the first electronic 

module transmits a synchronization signal to the second electronic module. 

6. The electro-active spectacles of claim 5, wherein the second electronic 

module provides a second driver signal to activate the second electro-activate 

lens based on receipt of the synchronization signal. 

7. The electro-active spectacles of claim 6, wherein the first and second 
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lenses are activated at substantially the same time by the first and second 

driver signals, respectively. 

8. The electro-active spectacles of claim 4, wherein the first electronic 

module is electrically coupled to the second electronic module over a single 

conductive link. 

9. The electro-active spectacles of claim 4, wherein the frame is a fully­

rimmed frame and the first electronic module is electrically coupled to the 

second module over a conductive link comprising a first upper rim portion of 

the frame supporting the first electro-active lens, a second upper rim portion of 

the frame supporting the second electro-active lens, and the bridge. 

10. The electro-active spectacles of claim 9, wherein the conductive link 

further comprises a first lower rim portion of the frame supporting the first 

electro-active lens and a second lower rim portion of the frame supporting the 

second electro-active lens. 

11. The electro-active spectacles of claim 4, wherein the frame is a partially­

rimmed frame and the first electronic module is electrically coupled to the 

second module over a conductive link comprising a first upper rim portion of 

the frame supporting the first electro-active lens, a second upper rim portion of 

the frame supporting the second electro-active lens, and the bridge. 

12. The electro-active spectacles of claim 4, wherein the frame is a rimless 

frame and the first electronic module is electrically coupled to the second 

module over a conductive link comprising a first conductive layer of the first 

electro-active lens and a first conductive layer of the second electro-active 

lens, and the bridge. 

13. The electro-active spectacles of claim 12, wherein the conductive link 
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further comprises a second conductive layer of the first electro-active lens and 

a second conductive layer of the second electro-active lens. 

14. The electro-active spectacles of claim 4, wherein the frame is a rimless 

frame and the first electronic module is electrically coupled to the second 

module over a conductive link comprising a first conductive wire positioned in 

a first groove of the first electro-active lens and a second conductive wire 

positioned in a first groove of the second electro-active lens, and the bridge. 

15. A charger for electro-active spectacles, comprising: 

a base member to support a front portion of the electro-active spectacles, 

a first movable arm connected to the base member to support a portion of a 

first frame temple of the electro-active spectacles; 

a second movable arm connected to the base member to support a portion 

of a second frame temple of the electro-active spectacles; and 

a first inductive charging cradle connected to the first movable arm. 

16. The charger of claim 15, further comprising a second inductive charging 

cradle connected second movable arm. 

17. The charger of claim 16, further comprising a power source for charging 

the electro-active spectacles inductively using the first and second inductive 

charging cradles. 

18. The charger of claim 17, wherein the power source is rechargeable. 

19. The charger of claim 16, wherein a positioning of the first inductive 

charging cradle is adjustable along the first movable arm and a positioning of 

the second inductive charging cradle is adjustable along the second movable 

arm. 

20. The charger of claim 15, further comprising at least one light emitting 
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diode (LED) to indicate a charging status of the electro-active spectacles. 

21. The charger of claim 15, wherein the first movable arm can be rotated to 

be in a locked position parallel and adjacent to the base member and the 

second movable arm can be rotated to be in a locked position parallel and 

adjacent to the base member. 

22. The charger of claim 21, further comprising one of a button and a knob to 

release both the first and second movable arms from their locked positions. 

23. Electro-active spectacle frames, comprising: 

a first temple; 

a second temple; 

a frame front attached to the first temple and the second temple, the frame 

front comprising a first rim to house a first electro-active lens and a second 

rim to house a second electro-active lens; 

an electronic module positioned within the first temple; and 

a conductive link embedded within the frame front coupled to the 

electronic module, 

wherein the electronic module comprises an inductive charge area. 

24. Electro-active spectacle frames, comprising: 

a first temple; 

a second temple; 

a frame front attached to the first temple and the second temple, the frame 

front comprising a first rim to house a first electro-active lens and a second 

rim to house a second electro-active lens; 

an electronic module positioned within the first temple; and 

a conductive link embedded within the frame front coupled to the 

electronic module, 

wherein the electronic module comprises a capacitive switch for toggling 

between operational modes of the first and second electro-active lenses. 
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25. A method for controlling electro-active spectacles, comprising: 

receiving a first input; 

transitioning the electro-active spectacles from a first mode of 

operation to a second mode of operation based on receipt of the first input; 

receiving a second input; and 

transitioning the electro-active spectacles from the second mode of 

operation to a third mode of operation based on receipt of the second input. 

26. The method of claim 25, further comprising: 

receiving a third input; and 

transitioning the electro-active spectacles from the third mode of 

operation to the first mode of operation based on receipt of the third input. 

27. The method of claim 26, wherein the first mode of operation is a standby 

mode of operation, the second mode of operation is an active mode of 

operation, and the third mode of operation is an inactive or off mode of 

operation. 

28. The method of claim 27, wherein at least one ofreceiving the first input, 

receiving the second input, and receiving the third input comprises a user 

touching a capacitive switch. 

29. The method of claim 27, wherein at least one ofreceiving the first input, 

receiving the second input, and receiving the third input comprises a user 

touching a button switch. 

30. The method of claim 27, wherein at least one ofreceiving the first input, 

receiving the second input, and receiving the third input comprises a user 

speaking a voice command or instruction. 
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31. The method of claim 27, wherein at least one of receiving the first input, 

receiving the second input, and receiving the third input comprises a user 

opening a frame of the electro-active spectacles. 

32. The method of claim 27, wherein at least one ofreceiving the first input, 

receiving the second input, and receiving the third input comprises a user 

closing a frame of the electro-active spectacles. 

33. The method of claim 27, wherein at least one ofreceiving the first input, 

receiving the second input, and receiving the third input comprises a user 

positioning the electro-active spectacles upside down. 

34. The method of claim 27, wherein at least one ofreceiving the first input, 

receiving the second input, and receiving the third input comprises a user 

positioning the electro-active spectacles right-side up. 
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