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following drawings, wherein:
[0010] Figure 1 is a diagtammatic representation of an example of an electro-active lens and its
drive components. '
[0011] Figure 2A is a fiont view of a spectacle frame housing the adapte: of the present
invention.
[0012] Figuie 2B is a top view of a spectacle fiame housing the adapter of the present
invention.
[0013] Figure 3A is a top view of the left temporal side of an embodiment of the electro-active
spectacle lens of the present invention. '
[0014) Figure 3B is a top view of the top left temporal side of an embodiment of the adapter of’

the present invention.



[0013] Figure 3Ais a top view of the left tenporal
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[0015] Figure 3Cis a top view of the top left

tenporal side of another enbodi ment of the adapter of
the present invention [0016] Figure 3Dis a top view

of the top left tenporal side of another enbodi ment of
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[0018] Figwe 3F is a top view of the top left temporal side of another embodiment of the
adapte: of the present invention.

[0019) Figure 3G is a top view of the top lefi tempotal side of another embodiment of the
adapter of the present invention.

[0020] Figure 3H is a top view of the top left temporal side of another embodiment of the
adapter of the present invention. |

[0021] Figure 31 is a top view of the left temporal side of another embodiment of the electro-
active spectacle lens of the present invention.

[0022] Figure 3J is a top view of the top left temporal side of another embodiment of the
adapter of the present invention.

{0023] Figure 4 is a front view of an embodiment of the 1ight side of the electro-active spectacle
lens and adapter of the present invention.

[0024] Figure 5 is a front view of another embodiment of the right side of the electro-active
spectacle lens and adapter of the present invention.

[0025]) Figure 6 is a fiont view of another embodiment of the tight side of the electro-active

spectacle lens and adapte: of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0026]  The following preferred embodiment as exemplified by the diawings is illustrative of
the invention and is not intended to limit the invention as encompassed by the claims of this
application.

[0027] As shown in FIG. 1, as in all embodiments of the present invention, the eleciro-active
spectacle lenses 100 contain an electro-active lens element 101 and diive electronics, including
one or more focus sensors 102, all of which are embedded within the body of a lens 103 that act
to correct refiactive errors of the eye not associated with presbyopia. The diive electronics are
contained within a driver. The diiver may also include all necessary control compone.nts for
providing the appropriate electrical signal for providing the proper optical power in the electro-
active lens. The body of the lens may be either a finished blank (two optical quality surfaces) o1

a semi-finished blank (one optical quality suiface). The focus sensors, drive electronics, and
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may be of'a dlffex ent design where they are connected to the flexible substiate but contain non

thin-film conductors, such as, by way of example only, fine gauge metal wire. This alternative
design is such that the connection does not significantly interfere with the user’s vision or the
aesthetics of the lens. These power source and signal connections as well as the focus sensors
and drive electionics are placed near the edge of the lens, near where the fiame eye-wire and
temple connect, such that when the lens is fitted within the fiame, the power soutce, diive
electronics, and focus sensors do not interfere with the vision of the user. Altemnatively, the
drive components may be placed distal from the clectro-active lenses either in the spectacle
frame, the temples, or in the adapter of the present invention.

[0028] In an embodiment of the invention shown in FIG. 2, the electro-active lens 201 with
electro-active region 203 is edged (cut to the shape of the spectacle fiame) using techniques well
known in the art. The process of edging the lens acts to either partially or fully expose the
electrical leads that connect to the power source. This edged lens is then combined with an
electrical adapter 202 that, as shown in FIG 3B, may contain one ot more electrical power
sources 303, one or more electrical switches to provide manual control of the lenses to the user
306, and one o1 more sensors 307 that acts to detect the presence of the user (determine if
spectacles are being worn). As an alternative design, the sensor 307 may also include the drive
electronics 102 for the electro-active lens. The sensor 307 may also sense if the frame is opened.
This adapter has electrical contacts 308 that correspond to the power source and signal electrical
contacts in the lens 106 such that when the adapter is placed between the spectacle lens and the
eye wire of the spectacle frame, the pressure associated with securing the lens within the fiame
acts to make positive electrical contact between the lens and the adapter as well as physically
secure the adapter to the spectacles. - Components within the adapter ae connected electtically
by means of internal witing 309. Power soutces included within the adapter may be, by way of
example only, disposable zinc-air batteries o rechargeable Li-ion or Li-polymel batteries.
Manual switches included within the adapter may be, by way of example only, pressuie
switches, capacitive touch switches or optical proximity switches. Sensors 10 determine if the
spectacles are being worn may be, by way of example only, optical proximity switches or

accelerometers which, if activated, instruct the diive electionics to opetate the focus sensors
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threads 311 which secure into mating threads 310 in the lens. Of course, as is well known in the
art, such physical connections can further include a wide variety of equivalents, for example, a
bayonet-type connection, a detent, snap-like connection and etc. As is also well known in the
art, the electrical connection may be made with a wide variety of electrical mating elements, for
example, male/female connectors, plugs, sockets, pins, and the like.

[0032] The adapter may be positioned so that it simultaneously contacts the lens and the frame
or, alternatively, it may be positioned so that it only contacts the lens and does not contact the

fiame. The adapter may be positioned so that it is located under and above the sutface of the
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[0033] One issue with the above enbodi nents is that

each | ens operates independently fromthe other.

Ta%rzﬁ%ﬂf%s the possibility exists that under P@f/ﬁ@bﬁ/mssuo

operati onal conditions one | ens may be triggered t

operate while the other is not. To elimnate this

probl em a neans for synchroni zi ng the operation of the

two | enses nmust be devised such that when one of the

two lenses is activated, the.other will be activated

by default In another enbodi ment of the invention the
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inteh@dn ds SefrRl Beheshbpt@edchi®x circuit antenna 501 (for
exanple only) This flex circuit antenna may be hi dden
between the flane eye wire and the edged spectacle
| ens 201. [0036J I n another enbodi ment the two | enses
are syncl uoni zed by nmeans of inductive coupling as
shown in FIG 6 In this enbodi ment the electrica
adapter 202 contains circuitry for a pulsed current
source that is tethered to multiple-turn coils of an
el ectrical conductor made using flex circuit 601 (for
exanpl e only) These flex circuit coils may be hi dden
bet ween the nane eye wile and the edged spectacle
lens. In this approach, current pulses in the coils of
|l ens 1 generates a magnetic field which, by way of
Faraday's | aw of induction, generates a current in the
coils of lens 2, which is then be detected by the
citeniny of the electrical adapter of lens 2. In this
manner conmuni cati on between the two | enses is enabl ed
WD 200810112388PCT/ U S2007/ 013600 [0037] I n anot her
enbodi nent, the two | enses may be synchroni zed by
nmeans of ultrasonic signals transnmtted over free
space In this enbodi nent the el ectrical adapter
contains circuitry for an ultrasonic transceiver. Such
an approach i s advantageous in that no additiona
conmponents are requited to be tethered to the
el ectrical adapter. [0038] In yet another enbodi nent,
the two | enses may be synchroni zed by neans of



1. Spectacles, conprising: a spectacle frane; a first
el ectro-active lens housed in the spectacle frane; a
second el ectro-active |lens housed in the spectacle
frame; and a synchroni z&tion transnitter operably
Claig@nnected to at | east one of the first el ectroactive
'ens and the second el ectro-active | ens, wherein the
synchroni zation transmtter is adapted to coordinate
1. Speetacigs.icompsBinghe | enses, and wherein the first and
segopdtRleRime- acti ve | enses are activated at

S“?ﬂs@%fec@h'a}étn%ﬂ%{;iﬁ‘&{}’se& n::]%e P]Ii)e%tatc @Qe‘:t acles of

FPansmitter
cofpicae §lesﬁ01aﬁwealﬁ%h<(qspe} iny aﬁmﬁqoteeﬁ@me&nd The
S pe syt @szatibn Glaaimittty opdnetl g conrlebed sy acloasdohe af thefirst electro-
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transmt wher el n
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lensesure sottvatedat sehstanballyTthe sspedtrac| es of cI aim 1, furt her

conprising' a frane eye wre of the spectacle frane,
ens, wherein at | east one of, the

2. Tl%nspgg é QS;I‘? q?Ct a}gt\yel}ﬁéelp élﬁ‘ssygﬁlgopﬁétl%ggﬁgntter comprises an infrared

(IR) ghesmitter. acti ve lens is the edged spectacle lens; and a
flexible circuit disposed between the frane eye wire
and t t acl es. of

5. TR RPIes GPRPEl b RS PNPOHP 2 PR EpgFise a radio

ﬂﬂn&nqpﬁﬂ@égm@mﬁuktrasonlc transmtter.

4. The spectacles of claim 1, wherein the synchronization transmitter comprises a pulsed
current source.

5. The spectacles of claim 1, further comprising:
a frame eye wire of the spectacle frame;
an edged spectacle lens, wherein at least one of the first electro-active lens and the
second electro-active lens is the edged spectacle lens; and
a flexible circuit disposed between the frame eye wire and the edged spectacle lens.

6. The spectacles of claim 1, wherein the synchronization transmitter comprises an ultrasonic
transmitter.

7. The spectacles of claim 1, wherein the synchronization transmitter comprises a vibration
transducer.

8. The spectacles of claim 1, wherein optical powers of the first and second electro-active
lenses are changed from a first state to a second state, respectively, at substantially the same
time.

9. The spectacles of claim 1, further comprising:
a spectacle lens, wherein at least one of the first electro-active lens and second
electro-active lens is the spectacle lens;
an eye wire of the spectacle frame; and
an adapter containing a power source, wherein the adapter is located between the
spectacle lens and the eye wire of the spectacle frame.



7. The spectacles of claim1, wherein the

synchroni zation transmtter conprises a vibration
transducer. 8. The spectaclgs of claim1, wherein
optical powers of the first and second el ectro-active
| enses are changed froma first state to a second
state, respectively, at substantially the sane tine.

. The ectacles qf claiml, further conprising; .
10. Tissprceqles glerm g5 thegadpbigE S CBREFold 1 Rlsciicableads extending
fromainectf tle> st andesckembelerth-stivo hohsed. ect r o- active lens is
the spectacle lens; an eye wire of the spectacle

11, isdpaaeras S oRE et B el Calore endsiep g pdsine
l ens and the eye wire of the spectacle frane. 9 10.

12. THR&pS&RLRGELH! B8nOf, wHeAd iR syM1Rb Szt drhearRAdRdr 8¢ cdnBected to the
?ecte to electrical |eads extending from one of

first GIpara: tdel :
PRETGPHOE 1S9 second el ectro-active |enses. 11. The
spectacl es of claim 10, wherein the electrical |eads

13. ’I&{e%p@éﬁ;ﬁlﬂés,e(ﬁ il Hg\ﬁ%&% @ syndidoniZit@orStpacindtdres cdinected to the
L m erein.the synchroni.zation ransmtter is
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spectacles of claim1, wherein the synchronization

14. Theapsdtadlésedt dlHmCQWIRE@ thetsgnéienilati @t tr@lseiftdrds edtinested to the

samﬁf@@tﬁﬂ?ﬁh@qzﬁﬁcond electro-active lens. 14. The
specfac es “of "¢l aim 1, wherein the synchroni zati on

transmtter is connected to the second el ectro-active
15. TheRrpectacles of claim 1, further comprising:

an adapter containing a power source, and
a frame eye wire of the spectacle frames; wherein the adapter is located near to where

the frame eye-wire and temple connect.

16. The spectacles of claim 1, further comprising an adapter containing a power source,
wherein the adapter simultaneously contacts one of the first and second electro-active lenses

and the frame.

17. The spectacles of claim 1, further comprising an adapter containing a power source,
wherein the adapter only contacts one of the first and second electro-active lenses and does

not contact the frame.

18. The spectacles of claim 1, further comprising:
a surface formed by the first electro-active lens; and
an adapter containing a power source, wherein the adapter is located under and above

the surface of the lens when it is in contact therewith.

19. The spectacles of claim 1, further comprising an adapter containing a power source,
wherein the adapter is located near a periphery of a surface of one of the first and second
electro-active lenses when it is in contact therewith.

20. The spectacles of claim 12, further comprising a synchronization receiver operably
connected to the second electro-active lens, wherein the synchronization receiver activates
the second electro-active lens based on a signal received from the synchronization transmitter
connected to the first electro-active lens.



15. The spectacles of claim1, further conprising: an

adapter containing a power source, and a frane eye

wire of the spectacle frames; wherein the adapter is

| ocated near to where the fridme eye-wire and tenple

connect. 16. The spectacles of claim1l, further

conprising an adapter containing a power source,
rein_the adapter simultaneously contacts one of the

21. ?hersg@ct%%ﬁ of stirdl 4o L ther eQEPHIINE2 PEIRERIZAHAN FeReTveF gpgrably
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% nt act a ne o
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18. The spectacles of claim1, further conprising: a

22. "I%lé @&z?clés%f‘%?ﬂmb]y vs}ﬂ?:?eufl {Hesﬁrsteél&%tor é?:’[l@gién\é &ndl BlSsecAtlectro-

$ter C ntaln ?omer SO wherei n the

activa et aqryaied D3 apRliciaR of A eaBSHSEHE sur f ace of t he
l ens when it is in contact therewith. 19. The
spectacles of claiml, further conprising an adapter
contai ning a power source, wherein the adapter is
| ocat ed near a periphery of a surface of one of the
first and second el ectro-active lenses when it is in
contact therewith. 20. The spectacles of claim 12,
further conprising a synchronization receiver operably
connected to the second el ectro-active | ens, wherein
t he synchroni zati on recei ver activates the second
el ectro-active |l ens based on a signal received from
the synchroni zation transmtter connected to the first
el ectro-active lens. 10 21. The spectacles of claim
14, further conprising a synchronization receiver
operably connected to the first electro-active |ens,
wherei n the synchroni zati on receiver activates the
first electro-active | ens based on a signal received
fromthe synchronization transmtter connected to the
second el ectro-active lens. 22. The spectacl es of
claim1l, wherein the first electro-active I ens and the
second el ectroactive |lens are activated by application
of an electrical signal.



