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Slime line Electronic Frames for use with Electro-active Lenses

The present invention involves a novel approach to designing electro-active spectacles using an
expandable sections of conductive material. The present invention also provides for a low-cost, more
reliable method for lens synchronization.

The present invention is best understood by describing the figures contain herein.

Figure 1 is the front view of a fully rimmed pair of electro-active spectacle frames. By fully rimmed, it is
meant that the eye wire of the frame completely circle the outer edge of the lenses. This allows the two
lenses to be driven directly by a single set of drive electronics which would naturally synchronize the
lenses, or by two sets of drive circuit where by the lenses would be synchronized by the two wires
connected to each conductive eye wire section as will be more fully described herein.

Figure 2 illustrates a side view of the electro-active spectacle frame indicating the location of the drive
and control circuitry inside the front section of the frame temple. In some embodiments of the present
invention the thin long drive and control circuit is located in both the left and right frame temples. In
other embodiments only the right or only the left temple will contain electronics.

Figure 3 is a top view of the electro-active spectacle frames of the present invention.
Figure 4 illustrates the bottom section of a nose bridges used in the present invention.

Figure 5 illustrates a insulating separator that electrical isolates the bottom of the nose bridge section
from the top of the nose bridge section shown in figure 6.

Screws or other fasteners can be used to secure the nose bridge pieces together with the under and
lower eye wires of the spectacles. It is important to point out the nose bridge segments are using to
electrical connect the left and right eye wires of the fully rimmed frame. Therefore they segments can
be made from conductive metal coated with insulating lacquer or plastic with buried conductive
sections. In the later case the insolating separator of Figure 5 may not be required.

Figure 7 illustrates the fully assembled right side of the electro-active spectacle frame.

Figure 8 illustrates the right side of the frame with the lenses remaoved. In the figure an upper
conducting wire makes electrical contact to the upper frame rim providing a conduction path to the lens
as well as one synchronization path to the left lens through the frame assembly. An insolating separator
electrically isolates the upper conducting wire from the lower conducting wire as well as the upper and
lower rims.

Figure 9 is another view of the frame.

Figure 10 illustrates the connection of the electronic module to the frame via two the two conductive
wires. The electronic module is preferably potted or covered in water resistant materials such as




polymeric potting compounds or epoxy. Materials for potting electronic circuits are well known in the
art and often used in PDAs, cell phone, and other hand held devices.

Figure 11 illustrates the insulation coated flexible spring conductor coming out of the electronic module.
These two spring sections can be formed by simply bending a single wire over a cylinder of fairly small
diameter. The spring like shapes allow the wires to expend and contract as the frame temples are
opened and closed. Preventing the need for any moving parts associated with the connection of the
lenses to the electronic module.

Figure 12 illustrates bushings in the insolating section. One bushing is for the assembly of the top and
bottom frame rim and the front of the temple stem. The other is used to create a hinge point for the
temple to be opened and closed.

Figure 13 illustrates the routing of the conductive wires through the insulating separator. Also shown on
the figure is the exposed conductors at the end of the wires that will make contact to the electrodes on
the sides of the electro-active lenses. Not shown.

Figure 14 illustrates the through holes through the insulating separator.

Figure 15 illustrates the wiring from the electronic modules. The insulated wires are bend three times to
form expandable members. Insulation is removed from the ends of the wires to create contacts for the
electrodes on the side of the electro-active lenses.

Figure 16 illustrates the electronic module inside the temple casing. The module can be slid into the
casing from the front as shown.

Figure 17 illustrates a window in the side of the temple casing to provide for a switching mechanism. In
preferred embodiments this switching mechanism would be a capacitive switch.

Figure 18 illustrates a capacitive switch extending from the window in the temple casing.

Figure 19 illustrates only electronic module, the conductive wires and the capacitive switch as an
assembly.

Figure 20 illustrates the front of the frame temple formed by the temple casing, the electronic module,
conductive wires and the capacitive switch.

Figure 21 illustrates the electronic module being placed within the front frame temple casing.

Figure 22 illustrates the electronic module joined to the upper and lower rims via the upper and lower
rim connector.

Figure 23 illustrates the attachment of the front frame temple assembly to upper and lower rims
connector forming a hinge like structure. Screws or other fastener may be used to complete the
assembly.
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Figure 24 Is a close of view the formation of the hinge by placing front temple assembly to the
assembled upper and lower rims .

Figure 26 illustrates the assembly frame temple with the back section of the frame temple or temple tip
being connected to the front temple assembly which contains the electronic module.

Figure 27 illustrates the battery located in the battery holder near the very back of the temple tip

Figure 28 illustrates the wiring from the battery using two flexible wires than can be bent to change the
shape of the temple tips to make them fit the patient in the most effective manner.

Figure 29 illustrates the wiring from Figure 28 connected into the electronic module.

Figure 30 is a back view of the wiring from the battering going into the electronic module which is now
covered with the front frame temple casing.

Figure 31 illustrates the battery holder and battery connected to the flexible wires. It also shows the
temple tip attachment points which will attach the front temple assembly to the back temple frame
section or frame tip.

It is important that point out that this basic design could be made semi-rimless by removing the lower
sections of the eye wire. In such cases, one wire synchronization would be required unless conductive
instead of nylon wires could be used in the grooves normally cut in the lower have of the lens to
accommodate the nylon wires typically used to secure lenses into a semi-rimless frame.

A nearly rimless design could also be made by remove most of the upper and lower rims only leaving
enough of the rim in place on the top and bottom sides to make good electrical contact. Such a design
could then be synchronized using conductive wires in a channel on the upper and lower edge of the
frames or by using wireless synchronization .

What is claimed,

1. A electronic frame design that includes an expandable conducting member to allow for an
opening and closing of the frame temple without lose of electrical connection from the drive
electronics and the electro-active lenses.

2. Aframe as in claim 1, wherein one or more batteries is located at the back of the frame temple
and are physically separated from the drive circuitry.
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Fully-Rimmed Electro-Active Spectacle Frame

Fig. 1
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Location for thin long drive and control circuitry

Fig. 2
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Fig. 3
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Bottom section of nose bridge
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Insulating separator
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Through hole for Screw or fastener

Through hole for Screw or fastener

Top section of nose bridge

Fig. 6
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Right side of Spectacle Frame

Fig. 7
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Frame temple

Upper frame rim

Upper conducting wire
from electronic
module

Insulating separator

Lower conducting wire
from electronic

] module
Lower frame rim

Fig. 8
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Fig. 9
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Upper frame rim

Upper conducting wire
from electronic
module

Electronic Module

Upper and lower rim Insulating separator

connector

Lower conducting wire
from electronic
module

Lower frame rim —

Fig. 10

21-




Insulation Coated Flexible Spring Conductors

Fig. 11
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Bushing for hinge point
Bushing for assembly screw or fastener 8 g€ poin

Fig. 12
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Exposed Conductor

Exposed Conductor

Insulated conductive wire

4.

Insulating Separator




Through hole for assembly

Through hole for hinge point

Fig. 14




Upper conducting wire ij
from electronic
module

1 Insulation covered upper conducting wire

Triple bent section
of upper conductor

Electronic module

Lower conducting wire
from electronic
module

Insulation covered lower conducting wire

Triple bent section of
lower conductor

Fig. 15
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Temple casing

Electronic Module

Fig. 16
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Temple casing

Window for switch mechanism

Fig. 17
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Fig. 18
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Fig. 19
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Front of frame temple with Electronic Drive and Control Circuit

Fig. 20
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Fig. 21

Front Frame Temple Casing
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_ upper and lower rims connector
Electronic module

Fig. 22
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upper and lower rim connector

Electro-Active Lens

Front frame temple assembly
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upper and lower frame rim connector

Through hole for assembly

Through hole for

hinge screw
E/A Lens

Frame Rim

Fig. 24
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Flexible conductor

Battery

Fig. 28
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Electronic Module

Flexible conductor

A
.‘?f:’f;fx
Battery Z
. Flexible conductor
Z

Fig. 29
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Fig. 30
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Flexible conductor

battery

Battery holder

Temple tip attachment

Point
Flexible conductor

Fig. 31
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Slim Electro-active Lens Frame
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