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lens housing. The plurality of vertebrae are configured to
allow the temple to move relative to the lens housing, and the
vertebrae cover a portion of the conductive path.
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SPECTACLES

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/175,633, filed Jul. 1, 2011, which
claims benefit under 35 U.S.C. §119(e) of U.S. provisional
patent application No. 61/361,110, filed on Jul. 2, 2010; U.S.
provisional patent application No. 61/376,719, filed on Aug.
25,2010; and U.S. provisional patent application No. 61/415,
391, filed on Nov. 19, 2010, the entire disclosure of each these
applications is incorporated herein by reference for all pur-
poses.

BACKGROUND

[0002] Intoday’sworld, spectacle eyeglass frames are very
fashionable. While the trend for the eyeglass lenses is to make
them thinner, lighter, and less visible, at the same time, it is the
eyeglass frame that makes the fashion statement for the eye-
glass wearer.

[0003] Concurrent with these trends is another concerning
including electronics into spectacle eyewear. The trend of
utilizing electronics in eyewear appears to be accelerating and
the applications being developed by others are expanding. As
these trends continue, itis becoming important to find ways to
incorporate electronics into eyewear without harming the
aesthetics and functionality of the eyewear. Some of the chal-
lenges may be to not limit the fashion design of the eyeglass
frame or limit the materials which the eyeglass frame can be
made of, maintain as few completed eyeglass frames or eye-
glass frame components (frame fronts, bridges, temples)
stock keeping units (SKUs) as possible, allow for robust
placement of the electronics, and in a way that can be manu-
factured so that it remains affordable, and aesthetically desir-
able.

BRIEF SUMMARY

[0004] Embodiments provided herein may provide an elec-
tro-active frame that comprises a spring mechanism and a
conductive path from a temple of the frame to the lens housing
of the frame.

[0005] A first device is provided that comprises a frame.
The frame further comprises a lens housing adapted to sup-
port a first lens and a second lens, a first temple movably
coupled to the lens housing, and a second temple movably
coupledto the lens housing. The first device further comprises
a first spring mechanism coupled to the first temple and the
lens housing. A first conductive path is provided from the first
temple to the lens housing for at least one position of the first
temple relative to the frame.

[0006] In some embodiments, the first device as described
above further comprises an electronic component coupled to
the frame. In some embodiments, the conductive path is elec-
trically connected to the electronic component for at least one
position of the first temple relative to the frame.

[0007] In some embodiments, in the first device as
described above, the first conductive path is provided by the
first spring mechanism. In some embodiments, the first spring
mechanism comprises a spring that provides the first conduc-
tive path.

[0008] In some embodiments, in the first device as
described above, the first spring mechanism comprises a
spring and a first conductor. The first conductive path may be
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provided by the first conductor. In some embodiments, the
spring is disposed substantially around the first conductor. In
some embodiments, the spring is coupled to the first conduc-
tor. In some embodiments, the spring is disposed along a side
of the first conductor.

[0009] In some embodiments, in the first device as
described above, the first conductive path further comprises
pogo pins. The pogo pins may be disposed within the first
temple. In some embodiments, the first device further com-
prises a second spring mechanism. The second spring mecha-
nism may press the pogo pins against electrical contacts on
the lens housing for a plurality of positions of the first temple.

[0010] In some embodiments, in the first device as
described above, the first spring mechanism may include a
spring hinge. In some embodiments, in the first device as
described above, an electronics module is further provided.
The electronics module may be coupled to the first temple and
the first conductive path may be electrically connected to the
electronics module.

[0011] In some embodiments, in the first device as
described above, the first device comprises full rimmed,
semi-rimless, or rimless spectacle frames.

[0012] In some embodiments, in the first device as
described above, the first conductive path conducts electricity
from the first temple to the lens housing when the first temple
is in a first position. The first conductive path does not con-
duct electricity from the first temple to the lens housing when
the first temple is in a second position. In some embodiments,
the lens housing comprises a first electrical contact, and the
first spring mechanism forms an electrical connection with
the first electrical contact in the first position. In some
embodiments, the first spring mechanism does not form an
electrical connection with the first electrical contact in the
second position. In some embodiments, the first spring
mechanism is coupled to the first lens, the lens includes a first
electrical contact, and the first spring mechanism forms an
electrical connection with the first electrical contact when the
frame is in the first position. In some embodiments, the first
spring mechanism does not form an electrical connection
with the first electrical contact when the frame is in the second
position. In some embodiments, the first device comprises
rimless spectacle frames.

[0013] In some embodiments, in the first device as
described above, the first spring mechanism is housed within
the first temple member. In some embodiments, in the first
device as described above, the first spring mechanism is in
electrical contact with the electronics module. In some
embodiments, the first spring mechanism is in direct electri-
cal contact with the electronics module. In some embodi-
ments, where the first conductive path conducts electricity
from the first temple to the lens housing when the first temple
is in a first position and the first conductive path does not
conduct electricity from the first temple to the lens housing
when the first temple is in a second position, the first spring
mechanism maintains electrical contact with the electronics
module in both the first position and the second position.

[0014] Insomeembodiments, in the first device as describe
above, the first spring mechanism is in a first condition when
the first temple is in the first position and a second condition
when the first temple is in the second position. In some
embodiments, in the first device as described above, the first
spring mechanism has a first length when the first temple is in
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a first position and a second length when the first temple is in
a second position. The first length and the second length may
be different.

[0015] In some embodiments, in the first device as
described above where the first conductive path conducts
electricity from the first temple to the lens housing when the
first temple is in a first position, and the first conductive path
does not conduct electricity from the first temple to the lens
housing when the first temple is in a second position, the first
position is an open position. The first position may comprise
the first temple and the lens housing being positioned such
that there is an angle between them of between 60 degrees and
100 degrees. In some embodiments, the angle between the
temple and the lens housing in the first position is between 80
degrees and 90 degrees.

[0016] In some embodiments, in the first device as
described above where the first conductive path conducts
electricity from the first temple to the lens housing when the
first temple is in a first position, and the first conductive path
does not conduct electricity from the first temple to the lens
housing when the first temple is in a second position, the
second position is a closed position. In some embodiments,
the second position comprises the first temple and the lens
housing being positioned such that there is an angle between
them of between 0 degrees and 60 degrees. In some embodi-
ments, the second position comprises the first temple at an
angle between 0 degrees and 45 degrees with the lens hous-
ing.

[0017] Embodiments provided herein may provide an elec-
tro-active frame that comprises a first and second conductive
path provided by frame elements from a frame temple to the
lens housing

[0018] A first deviceis provided. The first device comprises
a frame, where the frame further comprises: a lens housing
adapted to support a first lens and a second lens, a first temple
coupled to the lens housing, and a second temple coupled to
the lens housing. The first device further comprises a first
conductive path provided by one or more frame elements
from the first temple to the lens housing and a second con-
ductive path provided by one or more frame elements from
the first temple to the lens housing. The first conductive path
is electrically isolated from the second conductive path.
[0019] In some embodiments, the first device as described
above further comprises at least one electrical insulator dis-
posed between at least a portion of the first conductive path
and the second conductive path. In some embodiments, the
first device further comprises a first hinge coupled to the first
temple and the lens housing, and the electrical insulator is
located at least within the first hinge. In some embodiments,
the electrical insulator is located at least within the first
temple. In some embodiments, the electrical insulator is
located at least within the lens housing.

[0020] In some embodiments, the first device as described
above further comprises an electronics module that is coupled
to the first temple of the frame and the first and second
conductive paths are electrically connected to the electronics
module.

[0021] In some embodiments, the first device as described
above further comprises a first lens having a first electrical
contact and a second lens having a second electrical contact.
The first conductive path electrically connects to the first
electrical contact of the first lens and the second conductive
path electrically connects to the second electrical contact of
the second lens. In some embodiments, the first lens further
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includes a second electrical contact and the second lens fur-
ther includes a first electrical contact. The first conductive
path may electrically connect to the first electrical contact of
the second lens and the second conductive path may electri-
cally connect to the second electrical contact of the first lens.
In some embodiments, the lens housing comprises a non-
conductive material and the frame element providing the first
conductive path comprises a conductive material embedded
in the lens housing. In some embodiments, the frame element
providing the second conductive path comprises a conductive
material embedded in the lens housing. In some embodi-
ments, the lens housing comprises acetate. In some embodi-
ments, the second temple or the second lens does not com-
prise an electronics module coupled thereto.

[0022] In some embodiments, in the first device as
described above where the first device comprises a first and
second lens having first and second electrical contacts, where
the first conductive path electrically connects to the first con-
tact of the first and second lens, and where the second con-
ductive path electrically connects to the second contact of the
first and the second lens, the lens housing comprises a con-
ductive material and a first portion of the lens housing pro-
vides at least a part of the first conductive path. In some
embodiments, at least a part of the second conductive path is
provided by a second portion of the lens housing. The first
portion of the lens housing may be electrically isolated from
the second portion of the lens housing by at least one piece of
electrically insulating material. In some embodiments, the
first device may comprise semi-rimless eyeglass frames. In
some embodiments, the first conductive path and the second
conductive path are each disposed within the lens housing of
the semi-rimless spectacles. In some embodiments, the elec-
trically insulating material that electrically isolates the first
portion ofthe lens housing from the second portion of the lens
housing comprises an injection moldable or similarly formed
plastic material. In some embodiments, the electrically insu-
lating material comprises nylon.

[0023] In some embodiments, in the first device as
described above where the first device comprises a first and
second lens having first and second electrical contacts, where
the first conductive path electrically connects to the first con-
tact of the first and second lens, where the second conductive
path electrically connects to the second contact of the first and
the second lens, where the lens housing comprises a conduc-
tive material, where a first portion of the lens housing pro-
vides at least a part of the first conductive path, and where at
least a part of the second conductive path is provided by a
second portion of the lens housing, the first portion of the lens
housing and the second portion of the lens housing are sepa-
rated by an air gap. In some embodiments, the lens housing
further comprises a bridge disposed between the first lens and
the second lens. The bridge may include the first portion and
the second portion of the lens housing and the air gap may be
disposed between the first portion and the second portion of
the lens housing at the bridge. In some embodiments, the air
gap has a maximum distance of approximately 10 mm.

[0024] In some embodiments, in the first device as
described above where the first device comprises a first and
second lens having first and second electrical contacts, where
the first conductive path electrically connects to the first con-
tact of the first and second lens, where the second conductive
path electrically connects to the second contact of the first and
the second lens, where the lens housing comprises a conduc-
tive material, where a first portion of the lens housing pro-
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vides at least a part of the first conductive path, and where at
least a part of the second conductive path is provided by a
second portion of the lens housing, the first portion of the lens
housing and the second portion of the lens housing comprise
metal.

[0025] In some embodiments, in the first device as
described above, where the first device further comprises at
least one electrical insulator disposed between at least a por-
tion of the first conductive path and the second conductive
path, the electrical insulator includes a first component and a
second component. The first component of the electrical insu-
lator disposed between the first conductive path and the sec-
ond conductive path comprises the first lens and the second
lens. In some embodiments, the second component of the
electrical insulator disposed between the first conductive path
and the second conductive path includes at least one of: an air
gap and an electrically insulating material. In some embodi-
ments, the second component of the electrical insulator is
disposed between the first lens and the second lens.

[0026] In some embodiments, in the first device as
described, the lens housing comprises full rimmed spectacle
frames.

[0027] A first device is further provided that comprises a
frame. The frame further comprises a lens housing adapted to
support a first lens and a second lens, a first temple coupled to
the lens housing, and a second temple coupled to the lens
housing. The first device further includes a first conductive
path provided by one or more frame elements from the first
temple to the lens housing, a second conductive path provided
by one or more frame elements from the first temple to the
lens housing, a third conductive path provided by one or more
frame elements from the second temple to the lens housing,
and a fourth conductive path provided by one or more frame
elements from the second temple to the lens housing. In the
first device, each of the first, second, third, and fourth con-
ductive paths are electrically isolated from each other.
[0028] In some embodiments, in the first device as
described above, at least a portion of the first conductive path
is electrically isolated from at least a portion of the second
conductive path by an electric insulator, and at least a portion
of the third conductive path is electrically isolated from at
least a portion of the fourth conductive path by an electric
insulator. In some embodiments, the first device further
includes a first electronics module disposed on the first
temple and a second electronics module disposed on the
second temple. In some embodiments, the first device further
includes a first lens having a first electrical contact and a
second electrical contact and a second lens having a first
electrical contact and a second electrical contact. In some
embodiments, the first conductive path may electrically con-
nect to the first electrical contact of the first lens, the second
conductive path may electrically connect to the second elec-
trical contact of the first lens, the third conductive path may
electrically connectto the first electrical contact of the second
lens, and the fourth conductive path may electrically connect
to the second electrical contact of the second lens. In some
embodiments, the first and second conductive paths electri-
cally connect to the first electronics module and the third and
fourth conductive paths electrically connect to the second
electronics module.

[0029] It should be understood that, after reading the dis-
closure provided herein, a person of ordinary skill in the art
may understand that various combination of the devices
described above may be made such that some or all of the

Oct. 2,2014

features described with regards to one device may be com-
bined with some or all of the features of another device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is an illustration of spectacle frames.

[0031] FIGS. 2(a) and (b) are cross sectional diagrams of
devices in accordance with some embodiments.

[0032] FIG. 3 shows an exploded view of components of a
portion of an exemplary device in accordance with some
embodiments.

[0033] FIG. 4 shows an exploded view of components of a
portion of an exemplary device in accordance with some
embodiments.

[0034] FIG. 5 shows an exploded view of components of a
portion of an exemplary device in accordance with some
embodiments.

[0035] FIG. 6 shows a portion of an exemplary device in
accordance with some embodiments.

[0036] FIG. 7 shows components of an exemplary device in
accordance with some embodiments.

[0037] FIG. 8 shows an exemplary portion of an exemplary
device with components coupled therein.

[0038] FIG. 9 shows an exemplary portion of an exemplary
device with components coupled therein from a different
angle.

[0039] FIG. 10 shows a close-up view of an exemplary
portion of an exemplary device with components coupled
therein.

[0040] FIG. 11 shows an exemplary embodiment of a
device in accordance with some embodiments.

[0041] FIG. 12 shows an exemplary design mask in accor-
dance with some embodiments.

[0042] FIG. 13 shows an exemplary temple of an electro-
active spectacle frame in accordance with some embodi-
ments.

DETAILED DESCRIPTION

[0043] The following disclosure provides exemplary
devices comprising electro-active spectacles. Before discuss-
ing specific embodiments, some descriptions of some specific
terms are provided below.

[0044] As used herein, a “frame” may refer to a complete
wearable housing that secures both spectacle lenses and
aligns them in the proper place relative to the wearer’s eyes
when being worn. The frame may comprise elements such as
a first and second temple, as well as the lens housing that is
configured to support the spectacle lenses.

[0045] As used herein, a “hinged temple” may refer to a
side piece of a frame that connects to the lens housing (or
directly to the lens) by way of a hinge attachment mechanism,
and further provides stability by resting on the wearer’s ears
when worn.

[0046] As usedherein, a “hinge-less temple” may referto a
side piece of a frame that connects to the lens housing (or
directly to the lens) without a hinge attachment mechanism,
and further provides stability by resting on the wearer’s ears
when worn.

[0047] As used herein, a “temple end piece” may referto a
part of the temple that is found farthest away from the lens
housing. The temple end piece usually begins behind the ear
of'the wearer and ends at the end of the temple that is located
farthest away from the lens housing, but this is not required.
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[0048] Asusedherein, a “lens housing end piece” may refer
to a part of the lens housing farthest away from the bridge and
spatial to the bridge. Each frame typically has two lens hous-
ing end pieces: one on the spatial side of the right lens and one
on the spatial side of the left lens.

[0049] As used herein, a “bridge” may refer to a part of the
frame that fits over/superior to the wearer’s nose. The bridge
is usually found between the portion of the lens housing that
supports the right lens and the portion of the lens housing that
supports the left lens, or is between the right and left lenses
themselves. In some embodiments, the bridge may comprise
a portion of the lens housing.

[0050] Asusedherein, a “hinge” may refer to the part of the
frame that allows for connecting the lens housing and the
temples in such a way that the lens housing and the temple can
open and close against the lens housing on its posterior side
when not being worn. In some embodiments, the hinge may
connect directly to the lens.

[0051] As used herein, “eye-wire” may refer to the rim that
surrounds the lens of a spectacle frame. Eye-wire may com-
prise a portion of the lens housing that holds one lens (a right
oraleft) ina full rimmed or semi-rimless frame. There may be
two eye-wires to each lens housing. However in a completely
rimless frame there are no eye wires.

[0052] As used herein, a “lens housing™ may refer to a part
of the frame that is configured or adapted to support or hold
the first and the second lenses in place (preferably firmly in
place). The lens housing may also comprise the part of the
frame to which the temples attach. The lens housing may
comprise any component or material adapted to support the
lenses, including, for example, screws, nylon monofilament,
eye-wire, etc. or any combination thereof. The lens housing
may comprise any material, including metal or plastic. A lens
housing may be included in any type of frame design, includ-
ing fully rimmed, semi-rimless, and rimless. In some embodi-
ments, the lens housing may also include the bridge, such as
when the lens housing comprising a single component or two
components that support both the first and the second lens.

[0053] As used herein, an “electronics module” may refer
to a housing or container that comprises a plurality of elec-
trical components. For instance, an electronics module may
comprise a power source (such as a battery), a sensing mecha-
nism (such as a capacitance switch, which may activate or
deactivate the electronics) and/or a controller (such as a
microprocessor).

[0054] As used herein, an “electronic component” may
refer to any electronic device, including a power source, a
controller (such as a microprocessor), a sensing mechanism
(such as a touch switch), etc. that may be coupled to an
electro-active frame.

[0055] As used herein, a “rimless frame” may refer to a
frame that is designed having a lens housing that does not
comprise eye-wires. That is, for instance, the lens housing
does not comprise eye wires but may comprise, for instance,
nylon monofilament wire, screws, or other material to hold
the lenses in place.

[0056] As usedherein, a “semi-rimless frame” may refer to
a frame that has a lens housing that comprises partial rim (i.e.
eye-wire that does not completely encapsulate or encircle the
lens) and/or may have a nylon monofilament wire or similar
feature that secures the lenses to the frame.

[0057] As used herein, a “full rimmed frame” or “fully
rimmed” may refer to a frame that comprises a lens housing
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having a complete rim that encapsulates or encircles the first
and second lens (i.e. the lens housing comprises full eye-
wires).

[0058] Asused herein, a “Zyle frame” may refer to a frame
that comprises mostly plastic

[0059] Asusedherein, a “metal frame” may referto a frame
that comprises mostly metal

[0060] As used herein, a “right spatial void” may refer to
the space created where the right portion of the lens housing
that is within the plane of the front of the wearers face turns
back to meet the right temple. The angle formed between the
right portion of the lens housing and the right temple is
approximately (but not always) 90 degrees. This space is
further defined as that which is bounded on three sides: On a
first side by an imaginary line that is provided on the inside
back surface ofthe right lens or inside right portion of the lens
housing, on a second side by that of an imaginary line that is
located in the middle of the right temple not including any
electronics affixed thereto, and on a third side which is
bounded by the right side of the face and/or head of the
wearer.

[0061] Asused herein, a “left spatial void” may refer to the
space created where the left portion of the lens housing frame
front that is within the plane of the front of the wearers face
turns back to meet the left temple. The angle formed between
the left portion of the lens housing and the left temple is
approximately 90 degrees. This space is further defined as
that which is bounded on three sides: On a first side by an
imaginary line that is provided on the inside back surface of
the left lens or inside left portion of the lens housing, on a
second side by that of an imaginary line that is located in the
middle of the left temple not including any electronics affixed
thereto, and on a third side which is bounded by the left side
of the face and/or head of the wearer.

[0062] As used herein, “coupled” may refer to any manner
of connecting two components together in any suitable man-
ner, such as by way of example only: attaching (e.g. attached
to a surface), disposing on, disposing within, disposing sub-
stantially within, embedding within, embedded substantially
within, etc. “Coupled” may further comprise fixedly attach-
ing two components (such as by using a screw or embedding
a first component into a second component during a manu-
facturing process), but does not so require. That is, two com-
ponents may be coupled temporarily simply by being in
physical contact with one another. Two components are “elec-
trically coupled” or “electrically connected” if current can
flow from one component to another. That is, the two com-
ponents do not have to be in direct contact such that current
flows from the one component directly to the other compo-
nent. There may be any number of other conductive materials
and components disposed electrically between two compo-
nents “electrically coupled” so long as current can flow there
between.

[0063] As used herein, a “conductive path” refers to a con-
tinuous path for which electrons (i.e. current) may flow from
one point to another. The conductive path may comprise one
component, or more than one component. For instance, a
conductive path may comprise portions of a lens housing, a
temple, a hinge, a lens, and/or conductive material disposed
between some or all of the components.

[0064] As used herein, “electro-active spectacles,” “elec-
tro-active spectacle frames,” “electro-active eyeglasses,”
“electro-active eyeglass frames,” “electro-active frames,”
“electro-active lenses” or any permutation of “electro-active”
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may broadly refer to any eyeglass frame or lens that com-
prises an electronic component or components. The electrical
components can be coupled to any part of the electro-active
frames or lenses. This may comprise, for instance, any and all
uses where by the eyeglass frames houses some, most, or all
of the electronics and the lens comprises a component or
components that may be activated and or deactivated by an
electrical current, such as by way of example only, electronic
focusing eyeglasses, electro-chromic eyeglasses, electronic
tinted eyeglasses, eyeglasses comprising a micro-display
allowing for viewing a digital image in space, eyeglasses
comprising an electronic heads up display, eyeglasses that
comprise an antistatic element to keep the eyeglass lenses
clean, electronic shutter eyeglasses for viewing 3D, elec-
tronic eyeglasses that comprise an occlusion control for
vision training; electronic eyeglasses for myopia control, eye-
glasses that comprise a component of a telescope or the com-
plete telescope, eyeglasses that comprise a microscope, eye-
glasses that comprise a camera, eyeglasses that comprise a
directional microphone, eyeglasses that comprise a
rangefinder, eyeglasses that comprise an image intensifier,
eyeglasses that comprise a night vision enhancement feature,
occupation eyeglasses, gaming eyeglasses. Additional func-
tionality and electrical components that may comprise por-
tions of electro-active spectacles are discussed in more detail
below.

[0065] As used herein, reference to a “first” or a “second”
does not limit the referenced component to a particular loca-
tion unless expressly stated. For instance, reference to a “first
temple” may comprise the temple located on either the left
side or the right side of a wearer’s head.

[0066] Electro-Active Frames Comprising a Spring
Mechanism
[0067] Some embodiments of electro-active spectacle

frames provided herein may include a spring mechanism. The
spring mechanism may, for instance, be disposed on the frame
of'the spectacles (such as on the temple, embedded within the
temple, coupled to the temple and the lens housing, etc.) and
may provide a force that causes the temple member to apply
pressure in a direction substantially perpendicular to, and in
the direction of, a wearer’s head. In this manner, the spectacle
frames may fit tightly on a person’s head, regardless of the
size or shape. This may provide for a more comfortable fitand
reduce the risk that the eyeglasses could become dislodged or
accidentally fall off of the wearer’s head. Moreover, the use of
a spring mechanism for an electro-active frame may provide
the additional benefit of conserving power when the frames
are not in use by severing an electrical connection between
electronics located on the lens housing (or in the lens) and a
power source located on the temple. That is, for instance, the
spring mechanism may, by moving the temple of the frame
away from the lens housing, separate two conductors such
that current cannot flow from the temple to the lens housing
(or any other separation).

[0068] The use of springs (e.g. spring hinges) for non-
electro-active lenses is well known in the art. Examples of
such spring hinges are provided in the following references,
which are hereby incorporated by reference in their entireties:
U.S. Pat. No. 6,336,250 to Takeda entitled “Spring hinge for
Eyeglasses.”

U.S. Pat. No. 5,760,869 to Mitamura entitled “Eyeglasses
Frame with Spring Hinges.”

U.S. Pat. No. 5,657,107 to Wagner et al. entitled “Spring
Hinge for Eyewear”
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U.S. Pat. No. 4,991,258 to Drlik entitled “Eyeglass Spring
Hinges.”

[0069] To date, there has not been a similar approach used
for electro-active eyeglasses. In addition to some of the ben-
efits provided by a spring mechanism (including those noted
above, such as a tighter fit and the ability to conserve power by
disconnecting components), there are additional consider-
ations that the inventors have identified related to the use of
such devices in electro-active frames. For instance, electro-
active eyeglass frames may require that an electrical path be
provided from a temple to the lens housing, which is not
utilized on traditional (i.e. non-electro-active frames) frames.
However, the use of spring devices (such as spring hinges) in
electro-active eyeglass frames may cause the temple and lens
housing to form an angle that is less than 90 degrees, even
when the frames are in use. This could cause a disruption in
electrical connectivity between electronics or a power source
located on a temple with any electronics located on the lens
housing (or in the lens itself). FIG. 1 illustrates this situation.

[0070] Asshownin FIG. 1, a typical position of the temple
relative to the lens housing (e.g. when the frames are being
worn) is for the first 101 and/or the second temple 102 to form
approximately a ninety degree angle with the lens housing
103. In practice, this angle may be slightly smaller or greater
(depending on factors such as the wearer’s head size and
shape, the size of the frame, etc.). In this position, a conduc-
tive path may connect components on the first 101 or second
temple 102 to components disposed on the lens housing 103.
However, the use of a spring mechanism that applies force in
the direction of a wearer’s head may cause this angle 104 to be
substantially less than ninety degrees (for instance, it may be
85 degrees or less), which could cause a separation in the
conductive path between the first 101 or second 102 temple
and the lens housing 103. For example, if a portion of the
conductive path from the first temple 101 to the lens housing
103 comprises electrical contacts located at the respective
ends of each of these components (such that, for example,
when the first temple 101 and lens housing 103 are worn,
there is a direct connection between the electrical contacts),
then this connection may be broken as the angle 104 between
the components is reduced. As noted above, the use of springs
or similar devices in eyeglass frames to provide continuous
pressure is likely to create such angles, and therefore such
springs and similar devices have not been used with electro-
active frames.

[0071] Provided herein is an electro-active frame that com-
prises a spring mechanism. As used herein, a “spring mecha-
nism” may refer to an elastic object that may be used to store
mechanical energy. It may comprise a spring and/or other
components such as conductors located within the spring or
disposed alongside the spring (or within the coils of a coil
spring). When compressed or stretched, the first spring
mechanism may exert a force on one or more of the compo-
nents of a device, such as the temple or the lens housing of an
electro-active frame. The first spring mechanism may provide
a continuous force (either variable or constant) in a direction
substantially perpendicular to the head of a wearer when the
first device (e.g. an electro-active frame) is worn. The first
spring mechanism may, in some embodiments, also conduct
electricity and thereby form a part of a conductive path using
a spring (or components thereof) or a conductor coupled to or
disposed therein. In some embodiments, the conductor may
be embedded within the spring mechanism, be coupled to the
spring mechanism, and/or encircled by the spring mecha-
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nism. As used herein, a spring mechanism may also comprise
additional components, such as a hinge that may be coupled
to the temple and/or the lens. The spring mechanism may
comprise any suitable material, including metal, plastic, or
some combination thereof. FIGS. 2 (@) and (b) show two
examples of electro-active frames comprising spring mecha-
nisms.

[0072] A firstdeviceis provided that comprises a frame that
includes a lens housing adapted to support a first lens and a
second lens. The first device also comprises a first temple
movably coupled to the lens housing, and a second temple
movably coupled to the lens housing. That is, the first and
second temples may be coupled to the lens housing such that
each may be moved relative to the lens housing so that the
angle between them (e.g. angle 104 in FIG. 1) may change. In
this regard, the lens housing and the temples may be coupled
in any suitable manner that allows for this movement, includ-
ing, by way of example, through the use of a hinge or a screw.
[0073] The first device further comprises a first spring
mechanism coupled to the first temple and the lens housing.
As defined above, this does not require that the spring mecha-
nism be permanently attached to both components. For
example, the spring mechanism may be fixed to the first
temple and apply force to the lens housing when the first
temple and lens housing (or components thereof, such as the
end pieces) are within a certain distance of one another (i.e.
the angle 104 between the components is close to ninety
degrees (e.g. within five degrees), or some other suitable
value). When the first temple and the lens housing are moved
sufficiently apart the spring mechanism may no longer be in
physical contact with the lens housing. An example of this
situation is provided in FIG. 2(b) and described in detail
below. Although defined above, it is worth noting that the
spring mechanism need not be in the form of a coil spring, but
may take any suitable shape and may be located in any suit-
able location on the frame. Such locations, as will be
described below, may include disposed on, or embedded
within, the lens housing and/or on the first temple. An
example of a spring mechanism embedded within the first
temple is shown in FIG. 2(a), which will be described below.
[0074] The first device also comprises a first conductive
path from the first temple to the lens housing for at least one
position of the first temple relative to the frame. That is, as
defined above, electrons (in the form of current) may be
distributed (i.e. conducted), or be capable being distributed
(i.e. conducted), from the first temple to the lens housing. In
so doing, the first device may, for example, comprise an
electro-active frame that has some electronic components
(such as a power source, controller, sensing mechanism, etc.)
located on the first temple, and other electronic components
(such as those described below) disposed on the lens housing
and/or on (or within) the lenses themselves.

[0075] As defined above, the first conductive path may be
provided by any suitable component or components. For
instance, the conductive path could comprise the first temple,
the spring mechanism, and the lens housing themselves (i.e.
each could comprise conductive material) or some or all of
these components could comprise conductive components
disposed on (or embedded within) them that form a part of the
conductive path. As indicated above, the conductive path
need not always be present, but may be provided for at least
one position of the first temple relative to the lens housing.
With reference again to FIG. 1, the first temple 101 may be
moved to a plurality of positions relative to the lens housing
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103, each of which may have a different angle 104. Prefer-
ably, the first conductive path is provided when the first
temple and the lens housing are in a position corresponding to
when the first device is being worn by a wearer. In some
embodiments, this position may have an angle corresponding
to approximately ninety degrees. However, embodiments are
not so limited and the angle may depend on many factors, as
described above. It should also be understood that the con-
ductive path may be provided for a plurality of positions.

[0076] In some embodiments, in the first device as
described above, the first conductive path is provided by the
first spring mechanism. That is, for example, the first spring
mechanism may provide some (or all) of the first conductive
path between the first temple and the lens housing. This may
be due, in part, to the fact that the spring mechanism may be
located between (or substantially between) both the first
temple and the lens housing. In some embodiments, the first
spring mechanism comprises a spring that provides the first
conductive path. The spring of the spring mechanism need not
comprise a traditional coil spring, but may comprise any
elastic material that stores mechanical energy, such as when
the spring is displaced. An example of a non-coil spring is
provided with reference to FIG. 2 (a). As noted above, the
spring may comprise any conductive material when provid-
ing at least a portion of the first conductive path. Preferable,
the spring mechanism comprises metal.

[0077] By utilizing the spring mechanism to form a part of
the conductive path, some embodiments may provide the
advantage of reducing the number of components that are
required to be coupled to the frame. Moreover, in some
embodiments, the use of the spring mechanism to serve as
part of the conductive path may be one way in which the
conductive path can be selectively provided (e.g. the conduc-
tive path may be available when the first device is being worn
and unavailable when the first device is not being worn). For
instance, the spring mechanism may be permanently coupled
(i.e. fixedly, such as through the use of a screw, adhesive, etc.)
to only the first temple, and be selectively coupled (i.e. tem-
porally, such as coming into physical contact, but not being
adhered to, screwed together, etc.) to the lens housing such
that the spring mechanism is in physical contact with the lens
housing in some but not all positions of the first temple
relative to the lens housing. In embodiments where the first
spring mechanism provides some or all of the conductive
path, then in positions where the first spring mechanism is no
longer contacting the lens housing, the conductive path may
not be provided. This may be one way of providing a selec-
tively available conductive path between the first temple and
the lens housing.

[0078] In some embodiments, in the first device as
described above, the first spring mechanism comprises a
spring and a first conductor. The conductor may comprise any
suitable material and may have any suitable shape. There
need not be any physical contact between the spring and the
conductor. For instance, in some embodiments, the spring is
disposed substantially around the first conductor. By “sub-
stantially around,” it is meant, for example, that the spring
may encircle or surround some (but not necessarily all) of the
conductor. This is illustrated in the exemplary embodiment
shown in FIG. 2(a). For instance, if the spring comprises a
coil spring, then the conductor may be located within the coils
of the spring. In some embodiments, the conductor may be
disposed within (e.g. embedded in) the spring, such that the
spring may comprise both the conductor (or more than one
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conductor) and an insulating material. The insulating material
may electrically insulate the conductors that are within the
spring such that the a plurality of conductive paths are pro-
vided by the spring (i.e. through the embedded conductors).
This may allow for multiple signals to be transmitted from the
first temple to the lens housing, for a signal and power to be
transmitted, etc. In some embodiments, the spring is coupled
to the first conductor. That is, the spring may be attached or
disposed on the conductor. Each of the spring and/or the
conductor may comprise a part of the conductive path. In
some embodiments, the spring is disposed along a side of the
first conductor. By “along side,” it is meant that the spring and
the conductor may be substantially parallel and located no
more than 3 cm apart at any given point. Preferable, the spring
and the conductor are no more than 1 cm apart such that the
spring mechanism may have a small profile (i.e. for aesthetic
reasons). Again, embodiments are not so limited, and the
conductor may be located in any suitable location. Thus, in
some embodiments, the first conductive path or a portion
thereof may be provided by the first conductor.

[0079] In some embodiments, in the first device as
described above, the first conductive path further comprises
pogo pins. A “pogo pin” may comprise a device that estab-
lishes a (usually temporary) connection between two compo-
nents. An illustration of an embodiment the utilizes pogo pins
is shown in FIGS. 3-10. The pogo pins may be disposed
within the first temple, but embodiments are not so limited
and the pogo pins may be located in other locations, such as
disposed on the first temple, on the lens housing (or embed-
ded therein) and/or coupled to the first spring mechanism. In
some embodiments, the first device further comprises a sec-
ond spring mechanism that may press the pogo pins against
electrical contacts on the lens housing for a plurality of posi-
tions of the first temple. The use of the second spring mecha-
nism may provide the ability to maintain the conductive path
between the first temple and the lens housing for some or all
of'the positions of the first temple relative to the lens housing.
That is, as the distance between the portion of the lens hous-
ing comprising the electrical contacts and the first temple
increases (i.e. as the angle 104 in FIG. 1 decreases), the
second spring mechanism may lengthen the conductive path
(i.e. cause the pogo pins to extend) so as to maintain the
electrical contact (and thereby the conductive path). When the
angle 104 is then increased, the lens housing and/or first
temple may apply force to the second spring mechanism such
that it contracts (i.e. the pogo pins contract), but such that the
electrical contact is still maintained. By providing a force on
the pogo pins so as to press against the electrical contacts of
the lens housing (or congruently, against the first temple) for
some, but not all, of the position of the temple, embodiments
may provide the ability to selectively provide a conductive
path between the first temple and the lens housing.

[0080] In some embodiments, in the first device as
described above, the first spring mechanism may include a
spring hinge. That is, the spring mechanism may comprise a
fixed portion that is coupled to both the lens housing and the
first temple (i.e. the hinge) that allows for the relative move-
ment between the two components so as to change the angle
104. The spring may be coupled to either or both of the lens
housing and the first temple, and may provide a force that may
move the first temple to one of a plurality positions and/or
presses the first temple against a wearer’s head. In some
embodiments, in the first device as described above, an elec-
tronics module is further provided. The electronics module
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may, for example, comprise at least one of: a power source, a
controller, and a sensing module. The use of an electronics
module may, in some embodiments, provide the ability to
more readily fabricate electro-active spectacles, as the elec-
tronics may be manufactured separately and inserted into a
plurality of frame designs. The electronics module may be
coupled to the first temple or in another suitable location (note
that some embodiments may dispose the electronics module
or components thereof, for instance, on the lens housing). For
example, the electronics module could be embedded or sub-
stantially embedded in the first temple (as is described below
with reference to the exemplary embodiments shown in
FIGS. 3-10). In some embodiments, the first conductive path
may be electrically connected to the electronics module. That
is, a conductive path may be provided from the electronics
module to the lens housing and may comprise a number of
components, such as the first spring mechanism or compo-
nents thereof.

[0081] In some embodiments, in the first device as
described above, the first conductive path conducts electricity
from the first temple to the lens housing when the first temple
is in a first position. The first conductive path does not con-
duct electricity from the first temple to the lens housing when
the first temple is in a second position. As was described
above, the first and second positions may correspond to rela-
tive positions between the first temple and the lens housing.
The first position, in which the conductive path conducts
electricity, may correspond to a position of the first temple
when the first device is in use (e.g. when the first device is
worn) and the second position may correspond to a position of
the first temple when the device is not in use (i.e. when the
device is not worn). As noted above, the conductive path may
be provided by any of the components of the first device, such
as the first spring mechanism, lens housing, first temple, etc.
Embodiments that selectively (i.e. in some instances but not
all) provide the conductive path from the lens housing to the
first temple may provide some or all of the advantages
described above, which may include power conservation and
efficiency related to some or all of the electronic components
of'the first device not operating when the first device is not in
use (e.g. any electronics disposed on the lens housing will not
be electrically connected to electronic components on the first
temple).

[0082] In some embodiments, where the first conductive
path conducts electricity from the first temple to the lens
housing when the first temple is in a first position and the first
conductive path does not conduct electricity from the first
temple to the lens housing when the first temple is in a second
position, the lens housing comprises a first electrical contact
and the first spring mechanism forms an electrical connection
with the first electrical contact in the first position. In some
embodiments, the first spring mechanism does not form an
electrical connection with the first electrical contact in the
second position. That is, in embodiments wherein the first
conductive path or a portion thereof includes the spring
mechanism (or a component thereof), the spring mechanism
may directly connect to (i.e. physically contact) the electrical
contacts disposed on the lens housing. In this manner, the
conductive path provided at least in part by the spring mecha-
nism may be selectively provided by contacting and not con-
tacting the electrical contacts on the lens housing.

[0083] In some embodiments, in the first device as
described above, the first spring mechanism is coupled to the
first lens. This may be the case, for instance, when the first
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device comprises rimless eyeglass frames. The spring mecha-
nism may provide some or all of the same functionality as in
full rimmed or semi-rimless embodiments, such as by apply-
ing a force such that the first temple applies pressure on the
wearer’s head. The spring mechanism may also be coupled to
the lens housing, even in rimless embodiments (such as when
a screw or hinge is coupled to the lens). In some embodi-
ments, the lens includes a first electrical contact, and the first
spring mechanism forms an electrical connection with the
first electrical contact when the frame is in the first position.
That is, the spring mechanism may form a portion of the
conductive path that drives current to the lens (and may power
and/or control any electronics therein) from the first temple.
As noted above, in some embodiments, the spring mechanism
may directly connect to the lens, and thereby may also form a
direct electrical connection with the electrical contacts dis-
posed thereon. The spring mechanism may itself comprise
conductive components (including in some embodiments a
conductive spring) that may form the connection. In such
embodiments, the spring mechanism may be fixedly coupled
to the lens, but the conductive components of the spring
mechanism may selectively contact the electrical contacts of
the lens.

[0084] In some embodiments, in the first device as
described above, the first spring mechanism is housed within
the first temple. As used herein, the term “housed within” may
refer to when the first spring mechanism is coupled to the first
temple in such a way that a portion of the first spring mecha-
nism (such as a spring or a conductor) is within the structure
of'the first temple. However, the first spring mechanism may
have some components exposed outside of the structure of the
first temple, such as to make electrical connections with other
components such as the lens housing. Embodiments that
include the spring mechanism embedded within the temple
may provide aesthetic value (that is, the electro-active frames
may present a more favorable outward appearance), as it may
provide a more finished look with components covered or
contained within the overall structure of the device. In addi-
tion, embedding the first spring mechanism in the first temple
(or any component, such as the lens housing) may also pro-
vide a more durable or reliable device, as the first temple may
protect the spring mechanism from ambient conditions as
well as physical damage that spectacle frames are typically
subjected to on a regular basis.

[0085] In some embodiments, in the first device as
described above, the first spring mechanism is in electrical
contact with the electronics module. As defined above, elec-
trical contact does not require direct physical contact. There
may be any number of conductors located between two com-
ponents that are in electrical contact. The spring mechanism
may be disposed between the electronics module and the
electronic components that it controls and/or provides power
to, and therefore it may be efficient in some embodiments that
the spring mechanism electrically connect to the electronics
module. This connection may be made regardless of the posi-
tion of the first temple, particularly in embodiments whereby
the first spring mechanism is disposed on the first temple. In
some embodiments, the first spring mechanism is in direct
electrical contact with the electronics module. That is, there
are no other conductors disposed between the electronics
module and the electrical connector. Some exemplary
embodiments are illustrated in FIGS. 3-10.

[0086] In some embodiments, where the first conductive
path conducts electricity from the first temple to the lens
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housing when the first temple is in a first position and the first
conductive path does not conduct electricity from the first
temple to the lens housing when the first temple is in a second
position, the first spring mechanism maintains electrical con-
tact with the electronics module in both the first position and
the second position. This may be the case, for instance, for
embodiments on which the spring mechanism is disposed on
the first temple. As the first temple is moved (e.g. by the spring
mechanism) from the first position (where the spring mecha-
nism may be electrically connected to the lens housing) to the
second position, the electrical contact between the first spring
mechanism and the lens housing may be severed (e.g. the
spring mechanism and the lens housing may no longer be
physically coupled). This may provide the selective conduc-
tive path discussed above. Embodiments may provide the
advantage that only one electrical contact may be required to
be connected/disconnected (i.e. only one electrical switch) so
as to activate and deactivate the electronics on the lens hous-
ing.

[0087] Insomeembodiments, in the first device as describe
above, the first spring mechanism is in a first condition when
the first temple is in a first position and a second condition
when the first temple is in a second position. By “condition,”
it is meant that any characteristic of the spring mechanism
(including the position of the spring mechanism, its size,
shape, or length, and/or the conductivity of the spring mecha-
nism) may change. In some embodiments, this change in
condition may provide the change in electrical connectivity.
For instance, the shape of the first spring mechanism may
change so as to provide (or not provide) physical contact
between the spring mechanism (or components) thereof and
the lens housing. In some embodiments, the spring mecha-
nism may, for example, maintain electrical contact with the
lens housing and the first temple by changing its length or
shape (e.g. as the distance between the first temple and the
lens housing increases, the spring mechanism may increase in
length to maintain contact). In this regard, the first spring
mechanism may have a first length when the first temple is in
a first position and a second length when the first temple is in
a second position. The first length and the second length are
different. By “length” it is meant that the dimension of the
electrical connector in a direction that is substantially parallel
to the largest dimension of the temple (preferably when the
first device is worn).

[0088] In some embodiments, in the first device as
described above where the first conductive path conducts
electricity from the first temple to the lens housing when the
first temple is in a first position, and the first conductive path
does not conduct electricity from the first temple to the lens
housing when the first temple is in a second position, the first
position is an open position. By “open position,” it is meant
that the first temple is in a position that is substantially per-
pendicular to the first and/or second lens such as when the
frame is positioned on a wearer’s head. However, it need not
be exactly perpendicular, as in some cases there may be
embodiments where the angle between the temple and the
lens is less than ninety degree. The angle is shown in FIG. 1 by
the angle 104. The angle 104 may vary based on both the
shape and size of the wearer’s head as well as the size and
shape of the frames. For instance, in some embodiments, the
first position may comprise the first temple and the lens hous-
ing being positioned such that the angle 104 between them is
between 60 degrees and 110 degrees. Preferably, the angle
104 between the temple and the lens housing in the first
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position is between 80 degrees and 90 degrees. This typically
corresponds to the angle 104 for when the first device is being
worn, and thereby the electronics of the first device may be
used.

[0089] In some embodiments, in the first device as
described above where the first conductive path conducts
electricity from the first temple to the lens housing when the
first temple is in a first position, and the first conductive path
does not conduct electricity from the first temple to the lens
housing when the first temple is in a second position, the
second position is a closed position. By “closed position,”
what is meant which is that the temple and the lens form an
angle 104 that is significantly less than ninety degrees. This
may correspond, for instance, to a situation in which the
device is not in a position on a wearer’s head and therefore
any frame electronics may not need to be activated. In some
embodiments, the second position comprises the first temple
and the lens housing being positioned such that there is an
angle 104 between them of between 0 degrees and 60 degrees.
Preferable, the second position comprises the first temple at
an angle 104 between 0 degrees and 45 degrees with the lens
housing. Again, these angles may correspond to when the first
device is not in use.

[0090] FIGS. 2(a) and 2(b) illustrate two exemplary
embodiments of spring mechanisms that could be used in the
first device. First, with reference to FI1G. 2(a), a spring 202 is
provided that is disposed between the lens housing 200 and
the first temple 201. In this exemplary embodiment, a portion
of the spring 202 is shown as being embedded in the first
temple 201. The spring 202 is illustrated as a coil spring, and
a conductor 203 is shown disposed within the spring 202 (i.e.
the spring substantially encircles the conductor). In some
embodiments, the conductor and spring may comprise the
spring mechanism. A hinge 204 is shown coupled to both the
lens housing 200 and the first temple 201. The hinge 204
permits the first temple to move relative to the lens housing
200. A conductive path is shown by the dotted lines 205
(within the spring mechanism), 206 (within the lens housing
200) and 207 (within the first temple). The conductive path
could comprise an embedded conductor within these ele-
ments (e.g. a wire or embedded conductive material) or it
could represent the components themselves (e.g. the lens
housing 200, spring mechanism (i.e. spring 202 and/or con-
ductor 203), and/or the first temple 201 could comprise con-
ductive material). However, embodiments are not so limited,
and the conductive path need not be provided by the spring
mechanism or a component thereof. The spring 202 may
apply a force to the first temple 201 such that the first temple
201 applies pressure on a wearer’s head.

[0091] With reference to FIG. 2(b), another exemplary
spring mechanism for use in an electro-active frame is pro-
vided. The spring 212 is not a coil spring, but may comprise
elastic material such that when the first temple 211 is moved
close to the lens housing 210, the spring 212 becomes
depressed. Because of the nature of the material of the spring
212, as it becomes compressed (i.e. it is displaced toward the
lens housing 210) it provides an opposing force. This force
may separate the lens housing 210 and the first temple and/or,
for example, apply force to maintain the first device tightly on
a wearer’s head. The hinge 213 (which is shown as compris-
ing conductive material) couples the lens housing 210 and the
first temple 211 such that they may move relative to one
another. A conductive path is shown by the dotted lines 214
(within the lens housing) and 215 (within the first temple).
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The conductive paths 214 and 215 may be connected (and
thereby form a single conductive path) when the first temple
211 is positioned close to the lens housing 210 (e.g. when the
spring 212 is sufficiently compressed). Although as illus-
trated, the conductive path is provided through the conductive
hinge 213, embodiments are not so limited. That is, a portion
of'the conductive path (e.g. between conductive paths 214 and
215) may be provided by any suitable component, such as
through the spring 212.

[0092] For example, the lens housing 210 and the first
temple 211 could comprise electrical contacts at the interface
where each may contact the spring 212. When the spring is
compressed, there may be formed electrical contacts between
the lens housing 210, the spring 212 and the first temple 211.
In some embodiments, the conductive path 214 may connect
directly to the spring 212 (which, for example, may itself
comprise conductive material) such that an electrical contact
need only be formed (selectively) with the conductive path
215 in the first temple 211. For instance, when the first temple
is moved to contact 212, but prior to fully compressing 212 to
contact the lens housing 210, an electrical path from the first
temple 211 to the lens housing 210 may be established. This
exemplary embodiment may provide the ability to have the
conductive path at angles 216 that are less than ninety degrees
(which may be beneficial, for instance, to prevent connection
problems when the electro-active frames are worn and the
pressure applied by the spring causes an angle less than ninety
degrees). It should be understood that the spring could, in
some embodiments, be located on the first temple and the
principles discussed herein would apply equally.

[0093] With reference to FIGS. 3-10, an exemplary
embodiment of a first device is provided for illustration pur-
poses only. The components that comprise the exemplary
embodiment in FIGS. 3-10 include: a first temple 300; elec-
trical connectors 301 to connect to the pogo pins; pogo pins
comprising a spring 302 and conductive portion 303 (e.g.
stainless steel cable); vertebrae 304; an end piece 305; a
spring box cover 306; an electronics module 307; a cavity 308
in the first temple for housing the electronics module 307; and
electrical connectors to the electronics module 310. It should
be noted that this is for illustration purposes only, and is
provided to demonstrate an exemplary embodiment in which
pogo pins embedded or coupled to the first temple 300 may be
used to maintain an electrical contact with the lens housing
throughout a plurality of positions (i.e. angles) between the
first temple 300 and the lens housing. Pogo pins may be used
with or without a spring mechanism, but when combined with
the use of a spring mechanism, embodiments may provide the
benefit of maintaining the conductive path when the electro-
active frames are worn despite the creation of an angle
between the lens housing and the first temple that is less than
ninety degrees.

[0094] FIG. 3 shows an exploded view of the components
comprising a portion of an exemplary device in accordance
with embodiments provided herein. The device comprises an
electronics module 307 embedded in a cavity 308 of the first
temple 300. The electronics module is electrically connected
to pogo pins that comprise a spring 302 and a conductor 303.
The pogo pins may be used to maintain a connection as the
distance (and/or relative positions) between two electrical
contacts increases or decreases, because the spring 302
applies force to maintain the electrical contact with the con-
ductor 303. Thus, for instance, embodiments may provide
that as the first temple 300 is moved relative to the lens
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housing, the pogo pins may maintain electrical contact with
the lens housing and thereby provide a portion of a conductive
path from the first temple 300 to the lens housing. The verte-
brae 304 allow the first temple 300 to move relative to the lens
housing, while covering the pogo pins. The end piece 305
may comprise a hinge such that the first temple 300 and the
lens housing are coupled together, but may move relative to
each other. The spring box 306 covers and protects the pogo
pins and/or provides aesthetic value be given a finished look
to the frames.

[0095] FIG. 4 shows the same components described above
with referenceto FIG. 3 from an alternative angle. It should be
noted that end piece 305, spring box cover 306, and electron-
ics module 307 may be coupled to the first temple 300 using
any suitable method (such as adhesive, two sided tape, a
screw, etc.).

[0096] FIG.5 shows a close-up view of the first temple 300
of the exemplary device. As shown, the pogo pins (and in
particular the end of the pogo pins comprising the spring 302)
may form an electrical connection with electrical connectors
301. The electrical connectors 301 are embedded within a
cavity in the first temple 300. Also shown are connectors 310
that may form an electrical connection with the connectors
301 and the electronics module 307. Thus, the electrical con-
nectors 301 and 310 form a conductive path from the pogo
pins to the electronics module (not shown) in the cavity 308.
In some embodiments, the connectors 301 and 310 may com-
prise a single electrical conductor.

[0097] FIG. 6 shows the components described above
coupled together with (or disposed within) the first temple
300. As shown, the vertebrae 304 cover a portion of the
conductor 303 of the pogo pins. The electrical connector 301
is shown in physical contact with the pogo pins, and the pogo
pins are embedded substantially within the first temple 300.
[0098] FIG. 7 shows an isolated view of the connections
formed between the electronics module 307 and the pogo
pins. As shown, the electrical connectors 301 are coupled to
the electronics module 307 and are in physical (and electrical)
contact with a portion 302 of the pogo pins. In this manner, a
conductive path is provided from the electronics module 307
to the pogo pins. The pogo pins (via conductor 303) may
further form an electrical connection with a portion of the lens
housing. In so doing, a conductive path may be provided from
the first temple 300 (e.g. from the electronics module 307) to
the lens housing. In this manner, the electronics module 307
may provide, for example, power and/or control signals to
electronics housed on the lens housing and/or in the lens.
Further, as described above, the use of the pogo pins may be
beneficial, for example, with the use of a spring mechanism as
they may continue to provide a portion of a conductive path
between the electronics module 307 and the lens housing for
a plurality of positions of the first temple 300 relative to the
lens housing (e.g. a number of angles formed there between,
as described above).

[0099] FIGS. 8 and 9 show views of the first temple 300
with each of the identified components coupled together
where appropriate. The exemplary embodiment may provide
afinished look (which may be aesthetically pleasing), as each
of the internal components (such as the pogo pins, the elec-
trical connectors, and even the electronics module) are rela-
tively concealed or masked with the first temple.

[0100] FIG.10 shows a close up of the end piece 305 ofthe
exemplary device. As shown the conductor 303 of the pogo
pins are partially exposed so as to be capable of forming an
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electrical connection with the lens housing. The vertebra 304
cover a portion of the pogo pins, and also provide the ability
for the first temple 300 to move relative to the lens housing,
while remaining coupled thereto.

[0101] The above description is illustrative and is not
restrictive. Many variations of the invention will become
apparent to those skilled in the art upon review of the disclo-
sure. The scope of the invention should, therefore, be deter-
mined not with reference to the above description, but instead
should be determined with reference to the pending claims
along with their full scope or equivalents.

[0102] Embodiments provided herein may thereby convey
some of the advantages of utilizing a spring mechanism on
eyeglass frames to embodiments comprising electro-active
frames. For example, the use of the spring mechanism may
provide for a better and/or more comfortable fit for the
wearer, while providing the first conductive path from the first
temple to the lens housing may allow for embodiments to
utilize electronic components located on either or both of the
lens housing (and/or the lens) and the temple. In addition,
some embodiments may also provide the advantage of con-
serving power (and/or the lifetime of the electronics) by pro-
viding a conductive path from the temple to the lens housing
for some positions of the temple relative to the lens housing,
while not providing the conductive path in one or more other
positions.

[0103] Exemplary Embodiments Comprising Separate
Conductive Paths

[0104] Embodiments disclosed herein may provide for
electro-active frames comprising multiple conductive paths
that are electrically isolated from one another. As more
sophisticated electronics are provided on electro-active
frames, it may be necessary to provide for additional electri-
cal connections between multiple components. To function
properly, these electrical connections (and the conductive
paths that provide the electrical signals and current) must be
separated (i.e. electrically isolated) to properly control mul-
tiple components (or, if an electrical component must be
supplied power and control signals, this may also require
multiple electrically isolated paths as well). Often times, elec-
trical components are located in the temple of the electro-
active frames (typically because there may be more space to
dispose such components therein in an aesthetically accept-
able manner). Housing electronic components in the temple
may require that electrical connections are made between
these components in the temple and any electrical compo-
nents coupled to the lens housing (which may include the
lenses themselves).

[0105] Embodiments may provide that these conductive
paths from the temple to the lens housing of an electro-active
frame are provided by frame elements of electro-active
frames. As used herein, a “frame element” is any structural
component of a frame (including the frame itself) or a com-
ponent embedded therein such as a wire, conductor (such as
metal), or conductive rubber. Thus, for instance, a frame
element may include a temple, a bridge, a lens housing (e.g.
rim wire for full rimmed or semi-rimless frames, hinges that
connect to the lens housing and the temple, and/or other lens
housings such as screws, nylon monofilament, etc.) or por-
tions thereof. A frame element does not comprise exterior
components attached to the frame, such as a wire that runs
along an outer surface. In this manner, by providing the con-
ductive paths in a frame element or elements, the electro-
active frames may remain aesthetically pleasing by not hav-
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ing bulky cords or other connections running across the
frames or in locations where they may be visible.

[0106] Electro-active frames, and in particular electro-ac-
tive frames that have electrical components in one or both
lenses, often comprise multiple electronic components such
as driving and control components (e.g. one for each lens).
This can result in expensive devices with duplicative compo-
nents. The inventors have found that by, for instance, provid-
ing multiple isolated electrical paths using frame elements, is
may be possible to reduce the number of duplicative electrical
components and thereby significantly decrease the costs of
such devices (e.g. by only a single electronics module that
may control both of the lenses). That is, the electronic com-
ponents (such as the power supply, the controller (such as a
micro-processor), and the sensor mechanism (such as a
switch that can activate the device) are often the components
that are of the greatest expense (or are at least are relatively
expensive in comparison to some of the other components of
the frames). By reducing the number of components in each
device, the inventors have provided the benefit of decreasing
the costs associated with fabrication materials and decreasing
the complexity and time of manufacture. Moreover, frame
designs may be lighter and more structurally durable, as there
are less components disposed thereon.

[0107] Described below are exemplary embodiments of
devices comprising conductive paths provided by one or more
frame elements (or components thereof) from the temple of a
device to the lens housing. The embodiments described below
are for illustration purposes only and are not thereby intended
to be limiting. After reading this disclosure, it may be appar-
ent to a person of ordinary skill that various components as
described below may be combined or omitted in certain
embodiments, while still practicing the principles described.
[0108] A first device is provided that comprises a frame.
The frame further includes a lens housing adapted to support
a first lens and a second lens, a first temple coupled to the lens
housing, and a second temple coupled to the lens housing.
The first device further comprises a first conductive path
provided by one or more frame elements from the first temple
to the lens housing and a second conductive path provided by
one or more frame elements from the first temple to the lens
housing. That is, the first device, through the use of two
conductive paths, may provide, for instance, multiple electri-
cal connections between two devices (e.g. one connection
that provides power and the other that provides a control
input), or between a plurality of devices (e.g. a control module
or power supply that provides a signal or current to two
different components, such as to two electro-active lenses). In
this regard, the first conductive path is electrically isolated
from the second conductive path. Embodiments may thereby
provide the ability to send separate signals (for instance,
power and a control signal) from electronics that are housed
in the temple to those located on the lens housing. It should be
noted that an electrical component need not be located on the
lens housing (for instance, an electrical component may be
located in a lens of the device). The device, in some embodi-
ments, need only provide a conductive path from the temple
(i.e. any part ofthe temple or a component thereon) to the lens
housing. The conductive path may further extend to the lenses
or to another component disposed thereon (or it may even
extend through the lens housing and to the other temple).
[0109] Itis often desirable (and/or necessary) for electrical
components to be located or disposed on the lens housing to
serve their intended purposes. For instance, if an electronic
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component displays an image to the viewer, changes the
refractive index of the lens, or otherwise provides functions
related to the wearer’s vision, then these components may
need to be located on (or near) the lenses. However, as noted
above, the lens housing (or the lenses themselves) often does
not have adequate space for the additional electrical compo-
nents that may be required to activate and/or utilize the elec-
tronic components located on the lens housing or lenses (such
as a power source, controller, or sensing module). In addition,
these components may be aesthetically unpleasing and
noticeable if disposed on the lens housing (or the lenses
themselves). It may therefore be desirable in some embodi-
ments to locate some or all of these additional electrical
components on (or within) the temples of the frame. The
temples typically have space available on which the addi-
tional electronic components may be disposed on and/or hid-
den or masked so as to remain aesthetically appealing.

[0110] However, as noted above, it may be necessary to
provide a conductive path between the components in the
temple and those located on the lens housing (or on the
lenses). By using the frame element (e.g. the components
themselves or conductors embedded therein), the inventors
have developed embodiments of a device that may provide
the necessary conductive paths to the lens housing, while
maintaining the aesthetics of the device. Moreover, by elec-
trically isolating the components so as to provide separate
conductive paths, the inventors have developed embodiments
of'a device that may provide multiple inputs and connections
to electrical components that may be coupled to the lens
housing.

[0111] In some embodiments, the first device as described
above further comprises at least one electrical insulator dis-
posed between at least a portion of the first conductive path
and the second conductive path. By “at least a portion” it is
meant that electrical insulator need not be disposed along the
entire first or second conductive paths (or along an entire
interface between the two paths). Embodiments may provide
different ways of electrically isolating the two conductive
paths that may, for instance, combine the use of the insulator
with other components or features (such as by providing an
air gap between the two conductive paths in a region) and/or
may utilize multiple insulating materials.

[0112] The electrical insulator may be made of any suitable
material, and may in some embodiments (such as embodi-
ments where the conductors are embedded within a frame
element) comprise a part of a frame element (such as when the
frame element comprises a plastic material). For instance, in
some embodiments, the electrically insulating material may
comprise an injection moldable or similarly formed plastic
material. In some embodiments, the electrically insulating
material comprises nylon. The electrical insulator may be
utilized in some embodiments in which the frame element
comprises conductive material, and thereby two electrical
paths may utilize the insulating materials to form the two
conductive paths (although as described below, other meth-
ods may also be used when the frame elements comprise
conductive material to isolate two conductive paths—such as
by separating the paths using an air gap). Additional exem-
plary embodiments related to similar embodiments are shown
in FIGS. 11-12. In addition, embodiments may comprise
multiple electrical insulators (for instance multiple pieces of
the same material or different material) and the insulating
material may be located along different portions of the elec-
trical paths (for instance, a portion of the insulating material
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may be located in the temple and another portion of the
insulating material may be located in the lens housing).

[0113] Inthisregard, in some embodiments, the first device
further comprises a first hinge coupled to the first temple and
the lens housing. The first hinge may connect the temple to the
housing, and allow the temple to move relative to the housing.
The electrical insulator may be located at least within the first
hinge. For instance, in some embodiments, a portion of the
electrical path or paths may comprise the hinge (that is, the
hinge may comprise conductive material or conductive mate-
rial may be embedded therein). The hinge may comprise a
portion of the conductive paths in some embodiments
because it is coupled to both the lens housing (or comprises a
part of the lens housing) and the temple, and thereby may
provide a conductive path between the two frame elements.
An example of a hinge comprising a portion of a conductive
path is shown in FIGS. 2(a) (e.g. path 205-206) and (b) (e.g.
path 214-215). The hinge may, for example comprise con-
ductive material, and an insulator may be disposed therein so
as to define two electrically isolated conductive paths. How-
ever, as noted above, the electrical insulator may be located in
any suitable location, or in multiple locations, as needed. For
instance, in some embodiments, the electrical insulator is
located at least within the first temple. In some embodiments,
the electrical insulator is located at least within the lens hous-
ing. This may be preferred, for example, in embodiments of
semi-rimless frames wherein a partial eye-wire (which may
be used to mask or hide an embedded conductor or conduc-
tors) is present only over one portion of the lenses (e.g. the top
or the bottom of the lenses). The two conductive paths may be
located in the partial eye wire, and the electrical insulator may
be used to separate the two paths.

[0114] In some embodiments, the first device as described
above further comprises an electronics module that is coupled
to the first temple of the frame. As noted above, the electronics
module and other components may be preferably located on
the temple in some embodiments for both practical and aes-
thetic reasons. The electronics module may comprise, for
example, a controller, a power source, and/or a sensing
mechanism. Some or all of these components may be used to
operate electrical components located on the lens housing,
which may thereby require an electrical contact between the
electronics module and the component. In this regard, the first
and second conductive paths may be electrically connected to
the electronics module. In this manner, the electronics mod-
ule (or the components therein) may be electrically connected
to components coupled to the lens housing (such as those
located in the lenses for the first device). In some embodi-
ments, the use of frame elements to provide portions of the
conductive paths, in addition to the electronics module being
embedded in the first temple, results in a device that may
appear to an observer to be an ordinary (non-electro-active)
frame. Furthermore, in some embodiments, the electronic
components (e.g. coupled to an embedded electronics mod-
ule) and the conductive paths (comprising a fame element or
elements) may be protected from the elements, and may, for
example, reduce the likelihood that a short may occurs from
an outside charge or force.

[0115] In some embodiments, the first device as described
above further comprises a first lens having a first electrical
contact and a second lens having a second electrical contact.
That is, some embodiments of the first device may comprise
electro-active lenses (such as lenses that perform different
function when current is supplied to them or a component
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therein). To provide current to the electro-active lens or com-
ponents therein, the lenses may comprise one or more elec-
trical contacts. In some embodiments, the first conductive
path electrically connects to the first electrical contact of the
first lens and the second conductive path electrically connects
to the second electrical contact of the second lens. That is, the
first conductive path may electrically connect to the first lens
and the second conductive path may electrically connect to
the second lens. In this manner, for example, embodiments
may provide that a single electrical component (or electronics
module) that is coupled to both the first and the second con-
ductive paths may provide signals and/or current to the first
and second lens of the device separately. For instance,
embodiments may provide for the first and second lens to be
controlled separately utilizing the electrically isolated con-
ductive paths. Rather than a single electrical component (or
electronics module), the first lens and the second lens may be
individually controlled by separate electrical components
(i.e. the first and second conductive path may, but need not,
electrically connect to a single component).

[0116] In some embodiments, in the first device as
described above that comprises a first lens having a first
electrical contact that is electrically connected to the first
conductive path, and a second lens having a second electrical
contact that is electrically connected to the second conductive
path, the first lens may further include a second electrical
contact and the second lens may further include a first elec-
trical contact. That is, the first and the second lenses may each
comprise a first and a second electrical contact such that each
may receive a plurality of signals or currents from one or more
electrical components. In some embodiments, the first con-
ductive path may electrically connect to the first electrical
contact of the second lens and the second conductive path
may electrically connect to the second electrical contact of
the first lens. In this regard, the first lens and second lens may
each be electrically connected to both the first and second
conductive paths. Such embodiments may, but need not, pro-
vide for simultaneously controlling both the first and the
second lens using a single electronics module or other com-
ponents. Embodiments may thereby utilize, for example, a
single electronics module that is electrically connected to
both the first and second lenses.

[0117] Aswas described above, the use of a single electron-
ics module and/or electrical components (such as those that
may be coupled to the first temple of the device) to control a
plurality of electrical components (such as those that are
coupled to the lens housing and/or electro-active lenses of the
first device) may provide several benefits. This includes, for
example, removing redundant electrical components, and
thereby reducing the manufacturing costs and complexity of
the first device without sacrificing functionality. Such
embodiments may also remove the need to synchronize the
first and second lenses. That is, for example, if the first and
second lenses are electro-active lenses and are controlled
using two different electronics modules (or components
therein), the operation of each may have to be matched with
the other (otherwise, a wearer may become distorted or
receive conflicting functionality from the lenses). Synchro-
nizing the lenses could require additional electrical compo-
nents and further add to the cost and the complexity of the first
device.

[0118] Indeed, insome embodiments, the second temple or
the second lens does not comprise an electronics module
coupled thereto. In this manner, the electro-active frames may



US 2014/0293215 Al

comprise less redundant features by utilizing a single elec-
tronics module (or the components therein) electrically con-
nected to both the first and second lenses (or other compo-
nents coupled to the lens housing). In some embodiments, the
use of two electrical connections (i.e. via the first and second
conductive paths) may be the minimal number of electrical
contacts needed for electrical components located on the lens
housing or the electro-active lenses (e.g. the first and second
lenses) to function properly.

[0119] In some embodiments, in the first device as
described above, the lens housing comprises a non-conduc-
tive material and the frame element providing the first con-
ductive path (or a portion thereof) comprises a conductive
material embedded in the lens housing. That is, the conduc-
tive path may comprise material embedded in the lens hous-
ing. This may provide the benefit that the lens housing mate-
rial itself may electrically isolate the first conductive path
from other components (such as the second conductive path).
Also, utilizing a non-conductive material for the lens housing
(rather than a conductive material) may prevent short faults
with the electronic components, or false signals generated by
outside sources (such as by static electricity). In some
embodiments, the frame element providing the second con-
ductive path (or a portion thereof) comprises a conductive
material embedded in the lens housing. In such embodiments,
the frame elements providing the portions of the first and
second conductive paths may be embedded within the lens
housing such that a sufficient amount of non-conductive
material (e.g. the material that comprises the lens housing) is
disposed between the two conductive paths such that they
remain electrically isolated. In some embodiments, addi-
tional electrical insulation may be provided and embedded
within the lens housing as well. In some embodiments, the
lens housing comprises acetate. Acetate is one of the more
common materials that eyeglass frames comprise. It is non-
conductive and it may therefore be preferable to use this
material for some of the embodiments described above uti-
lizing non-conductive materials.

[0120] In some embodiments, in the first device as
described above where the first device comprises a first and
second lens having first and second electrical contacts, where
the first conductive path electrically connects to the first con-
tact of the first and second lens, and where the second con-
ductive path electrically connects to the second contact of the
first and the second lens, the lens housing may comprise a
conductive material. A first portion of the lens housing may
provide at least a part of the first conductive path. That is, a
portion of the lens housing that comprises a conductive mate-
rial may form an electrical connection between the first elec-
trical contact of each of the first and second lenses. An exem-
plary embodiment of this is shown in FIGS. 11 and 12, and
described in detail below. In some embodiments, at least a
part of the second conductive path is provided by a second
portion of the lens housing. That is, for example, the lens
housing may be separated into a plurality of electrically iso-
lated portions. This may be done in any manner, such as by
having two separate conductive pieces that are shaped appro-
priately (e.g. shaped into the mold of the lens housing por-
tions such that when coupled to the first device, the first and
second portions may support the lenses) and coupling the two
portions to the first device (such as by coupling the portions to
hinges or the temples) so that the portions remain are physi-
cally separate (i.e. electrically isolated).
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[0121] In this manner, some embodiments may offer some
advantages over other designs for providing electrically iso-
lated conductive paths such as, by way of example, providing
a less complicated manufacturing process. That is, for
embodiments where the lens housing itself comprises con-
ductive material, there may be no need to provide conductive
material embedded within the lens housing (which could be a
complex and intricate process, particularly when attempting
to define multiple electrically isolated conductive paths. By
utilizing a more macro approach such as physically separat-
ing the large conducting components of the frame to form the
conductive paths (e.g. a top portion 1101 and a bottom portion
1102 that are separated at the ends 1104 and 1105 where they
may be coupled to the temples (or a hinge) of the first device
and in the center 1103 by an air gap or insulation), embodi-
ments may provide a readily achievable and commercially
feasible design for providing the electrically isolated conduc-
tive paths.

[0122] Continuing with these exemplary embodiments,
wherein the first device comprises a first and second lens
having first and second electrical contacts, where the first
conductive path electrically connects to the first contact of the
first and second lens, where the second conductive path elec-
trically connects to the second contact of the first and the
second lens, where the lens housing comprises a conductive
material, where a first portion of the lens housing provides at
least a part of the first conductive path, and where at least a
part of the second conductive path is provided by a second
portion of the lens housing, the first portion of the lens hous-
ing and the second portion of the lens housing may be sepa-
rated by at least one of an air gap or insulating material. This
may again be illustrated with reference to the exemplary
embodiments in FIGS. 11 and 12, where the electrical isola-
tion between the first 1101 and the second 1102 conductive
paths is an air gap at the bridge 1103. Other points of electrical
isolation are provided at the edges of the lens housing 1104
and 1105 where the first portion 1101 and second portion
1102 of the lens housing are coupled to the temples at differ-
ent locations. In some embodiments, rather than an air gap at
the bridge 1103, electrical insulation may be used. This may
provide an advantage over the air gap embodiments because
the portions 1101 and 1102 above and below the air gap are
likely to, at some point, be misshaped such that the electrical
isolation may be compromised (particularly when consider-
ing the daily abuse that eyeglasses may be subject t0). In
contrast, if insulation is used at 1103, even if the portions
1101 and 1102 change shape, there may still be insulation
disposed between the two portions, thereby potentially main-
taining the electrical isolation. As noted above, in some
embodiments, the bridge 1103 includes the first portion 1101
and the second portion 1102 of the lens housing (or portions
thereof) and the air gap may be formed there. In some
embodiments, the air gap has a maximum distance of at least
approximately 10 mm. This distance for the air gap may
provide enough separation between the first 1101 and second
portion 1102 that the air gap is unlikely to be compromised
during everyday use. In some embodiments, the first portion
of'the lens housing and the second portion of the lens housing
comprise metal.

[0123] Continuing further with these exemplary embodi-
ments, in some embodiments, where the first device further
comprises at least one electrical insulator disposed between at
least a portion of the first conductive path and the second
conductive path, the electrical insulator may include a first
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component and a second component. The first component of
the electrical insulator disposed between the first conductive
path and the second conductive path comprises the first lens
and the second lens. That is, again with reference to FIG. 11
for illustration purposes only, the first portion of the insula-
tion may refer to the separation provide by the first 1106 and
second 1107 lenses. That is, in some embodiments, the lenses
are not made of a conductive material (or comprise embedded
conductive materials) such that current could flow from the
first portion 1101 to the second portion 1102 of the lens
housing. In some embodiments, the second component of the
electrical insulator disposed between the first conductive path
and the second conductive path includes at least one of: an air
gap and an electrically insulating material. That is, again with
reference to FIG. 11, the second portion of the insulation may
refer to the separation provided at the bridge 1103. In some
embodiments, the second component of the electrical insula-
tor is disposed between the first lens and the second lens. In
this manner, the second portion of the insulator may prevent
current from flowing between the two components and
thereby compromising the electrical isolation of the first and
second portions of the lens housing.

[0124] Insomeembodiments, and as noted above, the elec-
trically insulating material that electrically isolates the first
portion of the lens housing from the second portion of the lens
housing may comprise an injection moldable or similarly
formed plastic material. This material may be preferred
because of its ability to mold its shape to the particular area it
is confined to. Moreover, because it is injection moldable, it
may be easier to apply this material to portions of the frame,
such as embedding within the lens housing or the bridge area.
In some embodiments, the electrically insulating material
comprises nylon.

[0125] In some embodiments, the first device as described
above may comprise semi-rimless eyeglass frames. As
defined above, in some embodiments, semi-rimless eyeglass
frames typically have partial eye-wires around some of the
first and second lenses to provide support. It may be preferred
that the first and second conductive paths are provided in this
portion of the semi-rimless eyeglass frames because, for
instance, the eye-wire is typically the thicker portion of the
lens housing (i.e. this portion may be better able to hide the
electrical components, and may also better protect the elec-
trical connections from damage) in comparison to the nylon
monofilament or other material that may be used on the
remaining sections of the lenses to hold them in place. In this
regard, in some embodiments, the first conductive path and
the second conductive path are each disposed within the lens
housing of the semi-rimless spectacles. For semi-rimless
frame design embodiments, both of the electrical conductors
that comprise the first and second conductive paths, respec-
tively, may be disposed over the top of the lens (or the bottom,
depending on the style of frames and/or where the portion of
eye-wire (or the thicker portion of the lens housing) may be
located). The first and second conductive paths may be sepa-
rated by an electrically insulating material. That is, for
instance, the lens housing in a semi-rimless design may com-
prise eye-wire (or any other suitable lens housing compo-
nents) over the top portion of the first and second lens. This
portion ofthe lens housing may comprise both the first and the
second conductive paths, as well as an insulating material
(such as nylon) disposed between the conductive paths such
that the first and second conductive paths may be both elec-
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trically coupled to the first and second lens, and remain elec-
trically isolated from the other.

[0126] In some embodiments, in the first device as
described, the lens housing comprises full rimmed spectacle
frames. Exemplary embodiments are shown again in FIGS.
11 and 12, but embodiments are not so limited. For example
and as described above, full rimmed design embodiments
may also comprise the first conductive path and the second
conductive path provided by materials embedded within the
lens housing. That is, embodiments are not limited to using
only lens housing that comprise conductive materials. The
full rim embodiments may include lens housings that com-
prise metal or plastic (or some combination thereof). In gen-
eral, full immed designs may be preferred from a functional
standpoint as the eye-wires that many such embodiments
comprise may provide a ready means, as described in
examples above, of providing a first and second conductive
path from the temple to the lens housings, and/or from the
lens housings to the lenses.

[0127] Although embodiments may provide one or more
conductive paths from a temple to the lens housing which
may, in some embodiments, provide one or more advantages
related to reducing the number of components used for the
electro-active frames, embodiments are not so limited.
Indeed, the concepts discussed and described above may be
equally applicable to embodiments that comprise multiple
electronics modules and/or other components located on both
the first and the second temple. In general, these embodi-
ments may present advantages over single module embodi-
ments such as, for instance, greater flexibility in controlling
the individual components (such as electro-active lenses) by
having individual controls located on each temple for each (or
both) components. Provided below are additional exemplary
embodiments:

[0128] A first device is further provided that comprises a
frame. The frame further comprises a lens housing adapted to
support a first lens and a second lens, a first temple coupled to
the lens housing, and a second temple coupled to the lens
housing. The first device further includes a first conductive
path provided by one or more frame elements from the first
temple to the lens housing, a second conductive path provided
by one or more frame elements from the first temple to the
lens housing, a third conductive path provided by one or more
frame elements from the second temple to the lens housing,
and a fourth conductive path provided by one or more frame
elements from the second temple to the lens housing. As
noted above, the use of frame elements provides many advan-
tages over systems that may utilize exposed wires or other
methods for establishing a conductive path between a temple
of the frame and the lens housing. In the first device, each of
the first, second, third, and fourth conductive paths are elec-
trically isolated from each other. As noted above, it is gener-
ally beneficial to provide multiple electrically isolated con-
ductive paths so as to control multiple electronic components
and/or provide additional functionality, such as by providing
power and signal paths to the components.

[0129] The first device as described above in some embodi-
ments may provide the advantage that multiple electronics
modules and/or electronic components may be disposed on
either or both of the temples of the electro-active frame. This
may, for instance, allow for more functionality than single
module embodiments, based on, for instance providing for
additional electronics to be included on the first device. More-
over, by providing electronics modules on both temples,



US 2014/0293215 Al

embodiments may provide the advantage of not having to
utilize a conductive path across the bridge of the frames to
power/control electronic components on both sides of the lens
housing. This may, in some embodiments, reduce the com-
plexity of manufacturing that portion of the electro-active
lens frame. In addition, in some embodiments, the conductive
path across the bridge may be the location in which the
electrical isolation between the various conductive paths is
more likely to be compromised. Some embodiments may also
provide for a more robust electro-active frame (and/or lens
system), with potential backup systems and redundancy pro-
vided for the electronic components on each temple.

[0130] Insomeembodiments, in the first device as provided
above, the first conductive path is electrically isolated from
the second conductive path by an electric insulator and the
third conductive path is electrically isolated from the fourth
conductive path by an electric insulator. The insulator may
comprise any suitable material and may be located in any
suitable location, such as at least in the temple, hinge, or lens
housing, as described above. In some embodiments, the first
device further includes a first electronics module that may be
disposed on the first temple and a second electronics module
disposed on the second temple. Such embodiment, as noted
above, may provide the advantages of controlling multiple
elements (such as electro-active lenses) individually, or pro-
viding a redundancy system so that the electro-active lenses
may function after a failure in one of the electronics modules.

[0131] In some embodiments, the first device further
includes a first lens having a first electrical contact and a
second electrical contact and a second lens having a first
electrical contact and a second electrical contact. In some
embodiments, the first conductive path may electrically con-
nect to the first electrical contact of the first lens, the second
conductive path may electrically connect to the second elec-
trical contact of the first lens, the third conductive path may
electrically connectto the first electrical contact of the second
lens, and the fourth conductive path may electrically connect
to the second electrical contact of the second lens. In some
embodiments, the first and second conductive paths electri-
cally connect to the first electronics module and the third and
fourth conductive paths electrically connect to the second
electronics module.

[0132] That is, it may be the case that in some embodi-
ments, the conductive paths that are provided from the first
temple to the lens housing are segregated in both position and
function from the conductive paths that are provided from the
second temple to the lens housing (however, embodiments
are not so limited). For instance, in some embodiments com-
prising electro-active lenses, the first and second conductive
paths may be electrically connected to the first lens and the
third and fourth conductive paths may be electrically con-
nected to the second lens. In some embodiments, neither the
first nor second conductive path is coupled to the second lens.
Similarly, in some embodiments, neither the third nor the
fourth conductive path may be electrically coupled to the first
lens. In this regard, the first and second electrical paths may
be electrically isolated from the third and fourth conductive
paths based largely on the fact that there is no overlap in
function or coverage. That is, for instance, the first and second
conductive paths may be on a first side having a first lens, and
the third and fourth conductive paths may be on a second side
of the lens housing having the second lens. This, as noted
above, in some embodiments, there may be no need to have a
conductive path across the bridge. However, embodiments
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are not so limited, and any or all of the conductive paths may
cross the bridge of the electro-active frames.

[0133] With reference to FIGS. 11-13, exemplary embodi-
ments of the first device comprising a plurality of electrically
isolated conductive paths disposed on an electro-active spec-
tacles frame are provided. With reference to FIG. 11, an
exemplary embodiment of a device comprising electro-active
lenses housed within an electro-active frame is provided. As
described above, one or more electronic modules that can
activate and deactivate one or both of the electro-active lenses
1106 and 1107 can be positioned within either or both temples
of' the electro-active spectacle frame.

[0134] As shown in FIG. 11, a full rimmed electro-active
spectacle frame is provided. Moreover, as shown, FIG. 11 is
an example of an exemplary embodiment in which the lens
housing may comprise conductive material. As was described
above, embodiments are not so limited.

[0135] The exemplary device in FIG. 11 comprises an
upper rim portion 1101 (i.e. a first portion of the lens housing)
that may comprise a portion of a first conductive path. The
upper rim portion 1101 can be made of metal in some embodi-
ments, but is not so limited. The first conductive path can
provide a first link (i.e. an electrical connection) between an
electronics module and a first electronic contact or terminal
(not shown) of one or both electro-active lenses or any other
electronics components that may be located on the lens hous-
ing.

[0136] Continuing with the description of the exemplary
embodiment shown in FIG. 11, the exemplary electro-active
spectacle frame comprises a lower rim portion 1102 (i.e. a
second portion of the lens housing) that may comprise a
portion of a second conductive path. The lower rim portion
1102 may also be made of metal, but is not so limited and any
conductive material may suffice. The second conductive path
may provide a second link (i.e. electrical connection)
between the electronics module and a second electronic con-
tact or terminal (not shown) of one or both electro-active
lenses or any other electronics components that may be
located on the lens housing.

[0137] By providing the upper 1101 and lower 1102 rim
portions, embodiments may provide separate conductive
routes to both electro-active lenses 1106 and 1107. Thus, in
some embodiments and as described above, the electro-active
lenses (or any other components located on the lens housing)
can be controlled/powered by a single electronics module
positioned on either the right or left temple portion of the
electro-active frame. However, embodiments are not so lim-
ited and may provide for multiple electronics modules
located on either or both of the temples.

[0138] AsshowninFIG. 11, the upper 1101 and lower 1102
rim portions, which may comprise a portion of the first and
second conductive paths, respectively, may together form a
bridge 1103 ofthe electro-active spectacle frames. The bridge
1103 of the electro-active spectacle frames can be formed
without having the upper 1101 and lower 1102 rim portions
touching (i.e. in physical or electrical contact), so as to ensure
separate conductive paths (i.e. maintain the first and second
conductive paths as electrically isolated from one another). In
addition, the upper 1101 and lower 1102 rim portions are
physically and electrically separated at the ends 1104 and
1105, so as to maintain electrical isolation from the other. The
upper 1101 and lower 1102 rim portions may be coupled to a
hinge, temple, or other frame component at the ends 1104 and
1105, but at different locations so as to remain electrically
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isolated from each other. The rim portions may also be elec-
trically connected to the other portions of the first and second
conductive paths at the ends 1104 and 1105.

[0139] With reference to FIG. 12, an exemplary illustration
of an aesthetic component is provided (e.g. a design mask).
The design mask comprises an upper snap-on element 1201
and a lower snap-on element 1202. The upper 1201 and lower
1202 snap-on elements can be positioned on top of the upper
rim portion 1101 and the lower rim portion 1102, respec-
tively. The upper 1201 and lower 1202 snap-on elements may
comprise a non-conductive material, such as plastic, but are
not so limited. The upper 1201 and lower 1202 snap-on ele-
ments can be used to alter the style or design of the electro-
active spectacles.

[0140] With reference to FIG. 13, an exemplary temple
1301 is shown that may comprise a part of an electro-active
spectacles frame. One or more electronic components, such
as an electronics module, may be coupled to the temple 1301.
[0141] Spectacle Lens Frame Electronics

[0142] As noted above, electro-active spectacles and
frames may comprise any suitable electronic components.
That is, for instance, exemplary spectacle frames such those
describe above, or any other electro-active spectacles such as,
for instance, those described in U.S. patent application Ser.
No. 12/684,490, filed Jan. 8, 2010, and entitled “ELECTRO-
ACTIVE SPECTACLES AND ASSOCIATED ELECTRON-
ICS” (incorporated by reference herein in its entirety) can
comprise electronic components to provide a variety of func-
tions, such as, for example, control of electro-active lenses.
Additional exemplary functions (and components to accom-
plish the functions) are described below.

[0143] These components, whether alone or in some com-
bination, can be built into or otherwise coupled to the spec-
tacle lens frame or lenses and/or be located remotely and be in
communication with components on the electro-active spec-
tacle frame or lens. Some of the components may be con-
trolled by the wearer. Moreover, each of the components
described below may be located on electro-active frames that
comprise some or all of the features described above. Fur-
thermore, the components (including the electrical compo-
nents referenced) and descriptions provided herein are exem-
plary, and many variations and combinations of these features
may be included.

[0144] Fall Detector Module:

[0145] A {fall detector module may be used by seniors or
other individuals to determine if a fall has occurred. This may
comprise an accelerometer or other motion sensor coupled to
the electro-active spectacles worn by user. If a fall is detected,
it can trigger an alarm system in a house, an alarm can be sent
to preset phone numbers (e.g., 911) or e-mail addresses. Elec-
trical components located on the electro-active spectacles can
also enable a manual call to a preset phone or e-mail address
with, for example, a finger touch to the temple or press button
located somewhere on the electro-active spectacles (e.g.,
alarm trigger).

[0146] A fall detector module may comprise a small elec-
tronic module coupled to or disposed within the frame that
can contain a fall sensor (e.g., an accelerometer) and may also
comprise a small transmitter. In some embodiments, a modi-
fied cell phone or a number of signal relay devices preset in
the house can detect the alarm signal from the module, and
send a series of emergency information (e.g. test message,
e-mail, phone call, etc.) via an existing network (e.g. internet,
cell phone, or custom network) to individuals or health care
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institutes. In some embodiments, the device can use an ITO
patterned layer (or other transparent or translucent materials)
of electro-active lenses as an antenna.

[0147] Step Counter and Timer Module:

[0148] A step counter and timer module may, in some
embodiments, count the number of steps by a wearer (e.g. for
jogger). This can be used to determine distance traveled, time,
pace, or any other relevant information. In some embodi-
ments, this may be displayed to a user via a heads-up display
in the lenses of the electro-active lenses. The module may also
comprise one button (or touch) to reset or display the result on
a small LCD housed on the frame. In some embodiments, the
components of the module may include motion detection/
distance detection system and display system.

[0149] Drowsiness Detector and Alarm Module:

[0150] A drowsiness detector and alarm module may, for
instance, be used for long distance drivers to determine their
level of alertness and their ability to operate a motor vehicle or
other heavy machinery safely. The module may, for example,
detect sudden head motion and trigger an alarm when a pre-
defined sudden motion is detected.

[0151] Some exemplary components of such a module may
include a motion sensor that can trigger an audible or visible
alarm. The alarm may, in some embodiments, be included in
the electro-active spectacle frame. For example, in some
embodiments, the motion sensor may, similar to the fall
detector module discussed above, relay an alarm signal to a
remote alarm as well.

[0152] Timer as Taking Pill Reminder Module:

[0153] A timer as taking pill reminder module may, for
example, using audio (for user to hear) or an LED (for others
to see), remind user or other individuals to take medication.
However, it should be understood that a module comprising a
timer and an alarm (that may be set by a user for any purpose)
may also be included. The module may, for example, com-
prise components that can include a timer and a visible or
audible alarm.

[0154] UV Light Monitor Module:

[0155] A UV light monitor module may, for example, be
utilized for outdoor activities to determine the risk associated
with harmful UV rays and alert the user to this risk. For
example, a sensor may be provided on the frame that can
detector the UV intensity of light. The module may further
comprise a display to show the result using an LED indicator
orotherdisplay (e.g., LCD) oraheads up display in the lenses
of the electro-active spectacles. When UV intensity passes a
certain predetermined limit, for example, a visible or audio
indicator (e.g., an LED or audible beeper) may provide a
warning signal. The module may comprise any suitable elec-
tronic components can include a UV sensor and display sys-
tem.

[0156] Emergency Wireless Call Module:

[0157] An emergency wireless call module may, for
example, be used by seniors or other individuals to alert
authorities as to an emergency. The module may utilize a
preset a phone number, e-mail address, or other device or
communication medium to send out to signal related to an
emergency. The module may be activated, for instance, with
a finger touch to the temple or press button. The module may
be combined for instance, with a GPS or other position loca-
tor to identify the location of the individual and/or the emer-
gency. The module may comprise a signal processing path
and components similar for connecting to outside network as
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those described with reference to the fall detector module, or
any other suitable components.

[0158]

[0159] The electro-active spectacles may comprise hearing
aids or other auditory assistance devices coupled to the frame.
For instance, a single power source may power both devices;
however, this need not be the case.

[0160] Pulse and Partial Oxygen Concentration (PO2)
Monitor Module:

[0161] A pulse and partial oxygen concentration (PO2)
monitor module may, for example, comprise a small electro-
optical sensor or acoustic sensor that can be placed at the area
near the ear of the user, or other suitable location to detect hear
rate and other vital signs. The electro-optical sensor (or other
similar device) may also be capable of measuring the blood
oxygen level. The module may also comprise components for
displaying the results of the vital statistics that were mea-
sured, such an LCD display or in a head-up display in the
lenses. The module may be programmed or configured to
trigger alarm if abnormal readings are found. Other compo-
nents may be similar to the fall detector described above for
alerting emergency services or other individuals.

[0162] RFID Monitor Module:

[0163] A RFID monitor module (or other near field com-
munication device such as Bluetooth®, etc.) may comprise,
for example, an antenna that can embedded in the lenses or
elsewhere in the frame. The module may be coupled to the
frame, such as be inserting the module into a portion of the
frame can contain other electronics (such as the electronics
module). In some embodiments, the “working mode” can be
passive or active. The module may be sued for any suitable
purpose, such as for security, to make payments, to identify
individuals etc. The module may be used by a locator.

[0164] Flash Memory Card Module:

[0165] A flash memory module may be included with the
electrical components of the electro active spectacles. For
example, a personal computer or other communication device
may read or write to the module contained, for instance in the
temple containing the flash memory. This may be done, in
some embodiments, wirelessly by a device (which may be
custom), or through an USB port.

[0166] Digital Watch and Alarm:

[0167] Theelectro-active spectacles may comprise a digital
watch and or alarm to maintain the current time and alert an
individual of a pre set time. This module may comprise, for
example, a press button to display the time and or a press
button to set alarm.

[0168]

[0169] Insome embodiments, the electro-active spectacles
may comprise a tool box for immediate eyeglass mainte-
nance. This may, for instance, store such components as con-
ductive rubber strips, conductive glue dispenser, screws,
screw driver, etc.

[0170] Voice Recorder Module:

[0171] A voice recorder module may also be included in
some embodiments of electro-active spectacles. This may
comprise, for instance, a push button to activate voice record-
ing function. A recorded voice may be read by a wireless
reader and played on a speaker, or any other suitable playback
mode.

Directional Hearing Aids Module:

Electronic Eyewear Repairing Kits:
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[0172] Battery Pack:

[0173] Insomeembodiments, an extra battery pack may be
included in the electro-active spectacles. The extra power can
be stored, for instance, as a backup power for the lens drive
module.

[0174] Spy Video or Still Picture Recorder:

[0175] Insome embodiments, the electro-active spectacles
may comprise a miniature video camera (e.g., a Pin hole
camera) or other recording devices and associate equipment.
[0176] Thermometer

[0177] Insomeembodiments, the electro-active spectacles
may comprise a digital thermometer to measure and display
the temperature of the environment.

[0178] Remote Controller

[0179] Insome embodiments, the electro-active spectacles
may include a controller for other devices (e.g. a garage door,
a car, etc.), by touch or pressing the side of the temple in
certain predefined finger moves, very convenient for seniors.
A similar to the signal path and components described in fall
monitor above may be utilized for this component.

[0180] Data Collection Unit

[0181] A data collection unit may be used by a user and
located on the electro-active spectacles. Data that can be
collected can include the on and off angles when the eyeglass
are controlled manually, the time interval between two
sequential battery charges, the wearer’s behavior or physical
date, such as daily calorie burning rate, real time pulse, skin
moisture, daily UV exposure, etc. Data can be wirelessly
transferred to a device with high computation power in-real
time, or stored in the memory residing in the module and
transferred after data collection. The receiving device can use
artificial intelligence to analyze the data for specific applica-
tions, such as to train the software to reset the personalized
control parameter, or provides some recommendations for
wearer’s daily activity.

[0182] In some embodiments, the data collection can be a
unit separate from the frame/lens electronics that can be used
to capture data stored in the electronic frames. For example,
data stored in RAM included in the lens electronics can be
relayed to the remote unit. Data can be relayed via a wireless
or wired link including infrared. Data can be stored in local
storage of the frame electronics for long periods of time and
collected periodically or instantaneous data collection can be
provided.

[0183] The above description is illustrative and is not
restrictive. Many variations of the invention will become
apparent to those skilled in the art upon review of the disclo-
sure. The scope of the invention should, therefore, be deter-
mined not with reference to the above description, but instead
should be determined with reference to the pending claims
along with their full scope or equivalents.

[0184] A recitationof“a”, “an” or “the”is intended to mean
“one or more” unless specifically indicated to the contrary

What is claimed is:

1. A device comprising:

a lens;

a lens housing configured to support the lens;

an end piece;

a plurality of vertebrae, one of the plurality of vertebrae
being coupled to the end piece;

a temple coupled to another one of the plurality of verte-
brae;
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an electronics module coupled to the temple; and

a conductive path provided from the electronics module to

the lens housing;

wherein the plurality of vertebrae are configured to allow

the temple to move relative to the lens housing; and
wherein the vertebrae cover a portion of the conductive
path.

2. The device of claim 1, further comprising an electronic
component coupled to the lens housing; and wherein the
conductive path is provided from the electronics module to
the electronic component.

3. The device of claim 2, wherein the electronic component
comprising at least one of the group consisting essentially of
an electronic focusing component, an electro-chromic com-
ponent, an electronic tinted component, a micro-display, an
electronic heads up display, an antistatic component, an elec-
tronic shutter component, an occlusion control component, a
myopia control component, a telescopic component, a micro-
scopic component, a camera, a directional microphone, a
rangefinder, an image intensifier, and a night vision enhance-
ment component.

4. The device of claim 1, wherein the electronics module
comprises an electronic component.

5. The device of claim 4, wherein the electronic component
of the electronics module comprises a power source, a con-
troller, or a sensing mechanism.

6. The device of claim 1, further comprising a pogo pin
coupled to the temple and configured to maintain an electrical
contact between the conductive path and the lens housing
throughout a plurality of positions between the temple and the
lens housing.
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7. The device of claim 6, wherein the pogo pin comprises a
spring and a conductor that forms a portion of the conductive
path.

8. The device of claim 7, wherein the temple defines a
cavity configured to house the spring of the pogo pin.

9. The device of claim 8, wherein the temple defines a
second cavity configured to house the electronics module.

10. The device of claim 8, wherein the conductive path
further comprises an electrical connector embedded in the
temple that connects the electronics module to the pogo pin.

11. The device of claim 7, wherein the end piece is config-
ured to expose a portion of the conductor of the pogo pin.

12. The device of claim 6, further comprising a second
conductive path provided from the electronics module to the
lens housing and a second pogo comprising a conductor that
forms a portion of the second conductive path.

13. The device of claim 1, further comprising a second
conductive path provided from the electronics module to the
lens housing.

14. The device of claim 1, wherein the plurality of verte-
brae comprises three vertebrae.

15. The device of claim 1, wherein the lens housing is
rimless.

16. The device of claim 1, wherein the lens housing is
semi-rimless.

17. The device of claim 1, wherein the lens housing is full
rimmed.



