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ELECTRONIC ORNAMENTATION FOR EYEWEAR

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No.

61/794,727, filed March 15, 2013, the entirety of which is incorporated herein by reference.

BACKGROUND

Field

[0002] The present inventions relate to electronic ornamentation for eyewear,

including electronic displays for eyewear frames and ear stems.

SUMMARY

[0003] In accordance with one embodiment, an eyewear system includes at least

one lens, a support configured to support the at least one lens in a wearer's field of view

when worn, and a user-configurable display supported by the support. The user-configurable

display is positioned outside of the wearer's field of view when worn.

[0004] In some embodiments, the user-configurable display includes an e-paper

display.

[0005] In some embodiments, the user-configurable display includes a bistable

display.

[0006] In some embodiments, the user-configurable display is selected from the

group consisting of one or more of: an electrophoretic display, an electrowetting display, an

electrofluidic display, an interferometric modulator display, a cholesteric liquid crystal

display, a bistable display, a photonic crystal display, a reverse emulsion electrophoretic

display, and an electrochromic display.

[0007] In some embodiments, the user-configurable display is configured to

display an image in response to an electrical image signal.

[0008] In some embodiments, the eyewear system further includes a data input

port configured to receive the electrical image signal.

[0009] In some embodiments, the data input port includes a micro-USB port.

[0010] In some embodiments, the data input port includes a wireless receiver.



[0011] In some embodiments, the user-configurable display is configured to

display an image in response to pressure applied to a surface of the user-configurable display.

[0012] In some embodiments, the user-configurable display is positioned at least

partially within a cavity in the support.

[0013] In some embodiments, the user-configurable display is about 1 mm thick.

[0014] In some embodiments, the eyewear system further includes a brand name

or logo displayed on the user-configurable display.

[0015] In accordance with another embodiment, an eyewear system includes at

least one lens, a support configured to support the at least one lens in a user's field of view

when worn, and an electronically-configurable design element supported by the support, the

electronically-configurable design element configured to display a design selected by the

user.

[0016] In some embodiments, the electronically-configurable design element

includes an e-paper display.

[0017] In some embodiments, the electronically-configurable design element

includes a bistable display.

[0018] In some embodiments, the electronically-configurable design element is

selected from the group consisting of one or more of: an electrophoretic display, an

electrowetting display, an electrofluidic display, an interferometric modulator display, a

cholesteric liquid crystal display, a bistable display, a photonic crystal display, a reverse

emulsion electrophoretic display, and an electrochromic display.

[0019] In some embodiments, the electronically-configurable design element is

configured to display an image in response to an electrical image signal.

[0020] In some embodiments, the eyewear system further includes a data port

configured to receive the electrical image signal.

[0021] In some embodiments, the data port comprises a wireless receiver.

[0022] In some embodiments, the electronically-configurable design element is

configured to display an image in response to pressure applied to a surface of the

electronically-configurable design element.



[0023] In some embodiments, the electronically-configurable design element is

configured to erase the user-selectable design from the electronically-configurable design

element when electrical energy is delivered to the design element.

[0024] In accordance with yet another embodiment, an eyewear system includes

at least one lens, a support configured to support the at least one lens in a user's field of view

when worn, and a display supported by the support. Electrical energy used to create a display

image on the display is stored outside of the support.

[0025] In accordance with yet another embodiment, an eyewear system includes

at least one lens, a support configured to support the at least one lens in a user's field of view

when worn, and first and second ear stems extending from the lens holder, the first ear stem

comprising an inside surface configured to face towards the user's head when worn and an

outside surface configured to face away from the user's head when worn, and a display

supported by the first ear stem, wherein an outside surface of the display is mounted flush

with the outside surface of the first ear stem.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Embodiments of various inventive features will now be described with

reference to the following drawings. Certain comments and descriptions are provided in the

drawings by way of examples, but should not be understood to limit the scope of the

inventions or to provide the only possible application, structure, or usage for the illustrated

example. Throughout the drawings, reference numbers may be re-used to indicate

correspondence between referenced elements. The drawings are provided to illustrate

example embodiments described herein and are not intended to limit the scope of the

disclosure.

[0027] FIG. 1 is a schematic representation of a wearable device having a

configurable display;

[0028] FIG. 2 is a front, left side, top perspective view of one embodiment of the

wearable device of FIG. 1;

[0029] FIG. 2B illustrates another embodiment of a wearable device having

multiple configurable display portions.



[0030] FIG. 3 is a left side view of the embodiment of the wearable device of

FIG. 2;

[0031] FIGS. 4A-4C are cross-sectional views of the display of the wearable

device of FIGs. 2 and 3 showing various stages of assembly;

[0032] FIG. 5A is a schematic, front view of one embodiment of the display and

electronic circuitry of the wearable device of FIGs. 2-4;

[0033] FIG. 5B is another schematic, front view of the embodiment of the display

and electronic circuitry of the wearable device of FIG. 5A, where the display ribbon cable has

been folded;

[0034] FIG. 6 is a schematic, side view of an embodiment of the electronic

display of FIGs. 5A and 5B;

[0035] FIG. 7A is a left side view of an embodiment of a wearable device coupled

to a docking station;

[0036] FIG. 7B is a schematic block diagram of another embodiment of a

wearable device having a configurable display;

[0037] FIG. 7C is a schematic representation of a further embodiment of any of

the display devices described herein worn by a user and interacting with source electronics;

[0038] FIG. 8 is a schematic representation of a partial cross sectional view of an

ear stem showing an antenna positioned therein;

[0039] FIG. 9 is a schematic illustration of communication hardware which can

be incorporated into any of the wearable visual devices of FIGS. 1-8;

[0040] FIG. 10 is a schematic representation showing signals used with one

embodiment of a communication protocol utilized by the hardware of FIG. 9;

[0041] FIG. 11 is a schematic illustration of the transceiver of FIG. 9; and

[0042] FIG. 12 is a schematic illustration of another embodiment of the

transceiver of FIG. 10.

DETAILED DESCRIPTION

[0043] While the present description sets forth specific details of various

embodiments, it will be appreciated that the description is illustrative only and should not be



construed in any way as limiting. Additionally, although particular embodiments of the

present inventions may be disclosed or shown in the context of unitary or dual lens eyewear

systems, such embodiments can be used in both unitary and dual lens eyewear systems.

Further, various applications of such embodiments and modifications thereto, which may

occur to those who are skilled in the art, are also encompassed by the general concepts

described herein. Furthermore, although various embodiments are shown in use with

eyewear or eyeglass systems, embodiments can also be used with goggles and other forms of

eyewear.

[0044] Glasses and sunglasses are often used as a form of personal expression.

Users demand not only for frames that allow for personalization in the selection of the frame

itself, but also for personalization of frame properties such as color, design, or texture.

Consumers are interested in creating frames that are uniquely their own. There is also a

demand for a personalization of frames which may be easily changeable without having to

purchase another set of frames. There is also a demand by manufacturers to create a logo to

promote their brand on the sunglasses, and yet let that logo be changeable.

[0045] Electronic paper or "E-Paper" (sometimes referred to as "electronic ink")

may be used to display text and images in a variety of applications, particularly in the literary

market. E-Paper, generally speaking, includes a display that uses electronic charge to

manipulate particles or liquid suspended in a substrate, often times to form words or an

image. Unlike backlit flat panel displays, E-Paper displays reflect light like ordinary paper.

[0046] E-Paper is a term which encompasses many types of electronic display

technologies. E-Paper displays include, but are not limited to electrophoretic, choloresteric

liquid crystal, electrowetting, electrochromic, photonic crystal, and reverse emulsion

electrophoretic displays. E-Paper may have the property of being bistable, that is, the display

does not need a continuous electronic charge or source of energy, voltage, currently, or

power, to maintain an image. Many types of E-Paper technologies can maintain text and

images indefinitely without using electricity. Such displays only use a very small amount of

energy to change or erase images. E-Paper can therefore provide several favorable properties,

such as an improved battery life. Often E-Paper is considered to be a "green" technology,

that is, E-Paper displays may use low to no amounts of energy and natural resources to



maintain an image. E-Paper may also be used as an electronically-configurable design

element.

[0047] For example, one type of E-Paper display is an electrophoretic display. An

electrophoretic display forms visible images by rearranging charged pigment parties using an

applied electric field. Particles made of an appropriate material, such as titanium dioxide

approximately one micron in diameter are dispersed in an oil. A dye may also be added to

the oil along with surfactants and charging agents to cause the titanium dioxide parties to take

an electric charge. The mixture may then be placed between two parallel, conductive plates

separated by a gap. In some embodiments, the plate spacing, or gap width is the range of

from about 10 to about 100 microns. When an electrical potential is applied across the

plates, the charged particles migrate to the plate having the opposite charge from that on the

particles. When the particles move to the front (image viewing) side of the display it appears

white because incident light is scattered back to the viewer by higher index titanium dioxide

parties. When the particles move to the rear side of the display, the display appears dark

because light is absorbed by the dark-colored dye. By dividing the electrode into a number of

small picture elements (sometimes referred to as pixels), an image may be formed by

applying the appropriate amount of electrical energy to each region of the display to create a

pattern of reflecting and absorbing regions.

[0048] E-Paper displays may also include a cholesteric liquid crystal display. One

manufacturer of such displays is Kent Displays. Kent Displays' s Reflex™ Display

incorporates polymer stabilized cholesteric liquid crystals. A cholesteric liquid crystal is a

type of liquid crystal with a helical structure. These displays permit image retention with no

energy, which results in energy savings in many applications. These displays exhibit superior

optical characteristics and maintain optical performance over a wide variety of viewing

angles. Brightness and contrast are also high in such displays. Another advantage is that the

display can be read in direct sunlight. The choloesteric liquid crystal display only requires

power to change or erase an image, which can be provided by a small battery or even a solar

cell. No energy is required to maintain the image once it is displayed. Cholesteric liquid

crystal displays are able to produce an image from reflected light. The E-Paper displays are

bistable, meaning that they exhibit both a bright reflecting state and a dark non-reflecting



state without applying any power. Cholesteric liquid crystal displays may be resistant to

humidity, water or solvent contact, extreme temperature, dirt, impact, tears and abrasions.

Cholesteric liquid crystal displays may also be thin, having a thickness of at least 60 microns.

These displays may exhibit a variety of colors, or they may only exhibit one or two colors. It

follows that one may create an eyeglass frame that may be personalized with a medium such

as E-Paper.

[0049] FIG.l shows one block diagram, schematic representation of an

embodiment of an E-Paper display system 1. The display system 1 includes a support 2, an

E-Paper display 3, electronics 4, and an input 5. The support 1 may include any wearable

article, such as an article of clothing, including, but not limited to, glasses, hats, shirts, t-

shirts, pants, jackets, and the like.

[0050] The E-Paper display 3 may be supported on the head of a human or

animal. Thus, the support 2 can be in the form of any known headwear. For example, but

without limitation, the support 2 can include a hat, band, sweatband, helmet, earbuds,

headphones, earphones, eyeglasses, sunglasses, goggles, a helmet, mask, ski goggles, etc.

[0051] In other embodiments, the support 2 is configured to be supported by a

portion of a user's body. Thus, the support 2 can include any wearable apparel including, but

limited to, short and long sleeve t-shirts, pants, shorts, shoes, socks, outerwear, scarves,

gloves, sweatshirts, watches, jackets, backpacks, waistbands, belts, jewelry, and the like.

[0052] The support 2 supports the various components of the display system 1.

For example, in some embodiments, the display 3 and electronics are mounted inside of a

cavity formed within the support 2. The display 3 can include any of the displays described

herein, including an E-Paper display. The electronics 4 allow a user to communicate with

and configure the image shown on the display 3. In some embodiments, the electronics 4

include a processor or microcontroller. The electronics 4 can include discrete electronic

elements, such as a memory, driver, etc. In some embodiments, the electronics 4 include a

printed circuit board upon which the display 3 is mounted. In some embodiments, the

electronics 4 include a data port to facilitate electronic communication and programming of

the display 4. For example, the electronics 4 can include a wired or a wireless interface such

as a USB, miniUSB or microUSB port or a radio transmitter, receiver, and/or transceiver. In



some embodiments, the electronics 4 include an IEEE 802.15.1 complaint (e.g.,

BLUETOOTH) wireless radio transceiver that allows the display 3 to be configured from any

BLUETOOTH-capable device (e.g., a telephone, a cellphone, a computer, a PDA, a camera, a

global positioning system, an MP3 player, a digital audio player, and/or a digital video player,

etc.).

[0053] FIG. 2 shows one embodiment of an E-Paper display system 10. The

display system 10 includes a support, which in the illustrated embodiment is in the form of an

eyeglass 11. The eyeglass 11 includes a frame 12 which supports right and left lenses 13, 14.

Although the present E-Paper display system 10 will be described with reference to a dual

lens eyeglass, one of skill in the art should understand that the methods and principles

discussed herein are readily applicable to any wearable article, includes eyeglass frames for

unitary lens eyeglass systems and goggle systems, as well. Further, in some embodiments,

lenses 13, 14 are omitted.

[0054] In one embodiment, the lenses 13, 14 are configured to provide variable

light attenuation. For example, each of the lenses 13, 14 can include a pair of stacked

polarized lenses, with one of the pair being rotatable relative to the other. For example, each

lens of the stacked pairs can include an iodine stained polarizing element. By rotating one

lens relative to the other, the alignment of the polar directions of the lenses changes, thereby

changing the amount of light that can pass through the pair. U.S. Patent No. 2,237,567

discloses iodine stained polarizers and is hereby expressly incorporated herein by reference.

Additionally, rotatable lens designs are disclosed in U.S. Patent No. 4,149,780, which is

hereby expressly incorporated herein by reference.

[0055] Alternatively, the lenses 13, 14, can include photochromic compositions

that darken in bright light and fade in lower light environments. Such compositions can

include, for example, but without limitation, silver, copper, and cadmium halides.

Photochromic compounds for lenses are disclosed in U.S. Patent Nos. 6,312,81 1, 5,658,502,

4,537,612, each of which are hereby expressly incorporated by reference.

[0056] In one embodiment, the lenses 13, 14 include a dichroic dye guest-host

device configured to provide variable light attenuation. For example, the lenses 13, 14 can

include spaced substrates coated with a conducting layer, an alignment layer, and preferably a



passivation layer. Disposed between the substrates is a guest-host solution which includes a

host material and a light-absorbing dichroic dye guest. A power circuit (not shown) can be

supported by the frame 12. The power circuit is provided with a power supply connected to

the conducting layers. Adjustment of the power supply alters the orientation of the host

material which in turn alters the orientation of the dichroic dye. Light is absorbed by the

dichroic dye, depending upon its orientation, and thus provides variable light attenuation.

Such a dichroic dye guest-host device is disclosed in U.S. Patent No. 6,239,778, which is

hereby expressly incorporated by reference.

[0057] The frame 12 also includes right and left lens supports 16, 17 for

supporting the right and left lenses 13, 14, respectively. Although various embodiments are

described in the context of a pair of lens supports 16, 17 which only partially surround the

respective lenses 13, 14, the principles of the present disclosure also apply to eyeglass

systems in which the frame entirely surrounds the lens or lenses, or contacts only one edge or

a portion of one edge of the lens or each lens as well. In the illustrated embodiment, the lens

supports 16, 17 are connected by a bridge portion 18.

[0058] In addition, an open region 2 1 is configured to receive the nose of the

wearer, as is understood in the art. The open region 2 1 may optionally be provided with a

nose piece, either connected to the lens supports 16, 17, or the bridge 18, or directly to the

lenses, depending on the particular embodiment. Alternatively, the nose piece may be

formed by appropriately sculpting the medial edges of the lens supports 16, 17 and the lower

edge of the bridge 18, as in the illustrated embodiment.

[0059] The eyeglass 11 is also provided with a pair of generally rearwardly

extending ear stems 19, 20 configured to retain the eyeglass 11 on the head of a wearer. The

frame 12 and the ear stems 19, 20 can be made from any appropriate material, including

polymers and metals. Preferably, the frame 12 and the ear stems 19, 20 are manufactured

from a polymer. The lens supports 16, 17 can be separately formed and assembled later with

a separately manufactured bridge 18, or the lens supports 16, 17 and bridge 18 can be

integrally molded or cast. When a metal material is used, casting the eyeglass components

directly into the final configuration desirably eliminates the need to bend metal parts.



[0060] The ear stems 19, 20 are pivotally connected to the frame 12 with hinges

21, 22. Additionally, the ear stems 19, 20 optionally include padded portions near the ear

stem ends (not shown). The padded portions can include foam, rubber, or other soft material

for enhancing comfort for a wearer. The padded portions are positioned such that when the

E-Paper display system 10 is worn by a wearer, the padded portions lie between the side of

the user's head and the superior crux and/or upper portion of the helix of the wearer's ears.

The ear stems 19, 20 both contain an inside surface, which faces towards a wearer's head

when worn, and an outside surface that faces away from the user's head when worn.

[0061] The display system 10 also supports an E-Paper display 31. In the

illustrated embodiment, the E-Paper display 3 1 is supported by the left ear stem 20. An

image 33 in the form of a logo is shown on E-Paper display 31.

[0062] In the illustrated eyeglass system 10, a single display 3 1 is shown

supported by the ear stem 20. However, two or more displays 3 1 could be supported by

either one or both ear stems 19, 20. In other embodiments, one or more displays 3 1 are

supported by other sections of the eyeglass system 10, such as the lens frame 12, lens 13, 14,

nosepiece 18, or any other section of the eyeglass system 10. Additionally, an E-Paper

display 31 can be supported by any portion of an ear stem 19, 20 including, but not limited to,

the portion closest to the frame 12, the portion at the distal end of the ear stem, or any portion

of the middle of the ear stem. The display may also be located on or near any portion of the

lens support 16, 17. The display may also be incorporated as part of one or both of the lenses

13, 14. In one embodiment, the entire support is a display.

[0063] The phrase "supported by" is a broad term having its ordinary meaning

and in some embodiments may generally refer to a display contained on or within some

portion of the eyeglass system 10. In one embodiment, a display may be embedded in a

portion of the eyeglass system. Within another embodiment, the display may be carried by

the eyeglass system. Embedded is another broad term having its ordinary meaning and in

some embodiments may refer to being co-molded or co-extruded with to form a single piece

integrated unit. However, in other embodiments, embedded refers to a cavity, opening or

aperture is formed within the eyeglass system, and the display is installed within the cavity,

opening, or aperture.



[0064] FIG. 3 shows a side view of the E-Paper display system 10 of FIG. 2. FIG.

3 also demonstrates that in at least one configuration, the E-Paper display 31 is viewable to a

third party, but not the wearer, when worn. By not being in plain sight of the wearer or in the

user's field of view when worn, the images displayed on the E-Paper system's display 3 1 are

not distracting or bothersome to the user. It is also beneficial to position the display 3 1

outside of the user's field of view when worn to prevent flashing or moving images from

distracting the user.

[0065] FIGS. 4A-4C illustrate one the display 3 1 of FIGs. 1 and 2 in various

stages of assembly. FIG. 4A shows the display's housing 70. The housing 70 includes a

cavity 7 1 dimensioned to receive the display 31, electronics, and lens 61. According to an

embodiment, the cavity 7 1 may have depth of about 3 mm and a width of about 2 1 mm. The

cavity 7 1 may include a recess that is about 1 to 2.5 mm deep. The wall thickness of the

housing 70 above and below the cavity 7 1 is about 2 mm.

[0066] FIG. 4B shows a display 3 1 and a lens 6 1 implanted into the cavity 71.

The lens 6 1 extends about 1 mm beyond the outside surface of the housing 70. The lens 6 1 is

sized to snugly fit within the cavity 71, and therefore may have a width of about 26 mm, a

length of about 38 mm, and a thickness of about 2 mm.

[0067] A wire or ribbon cable 74 may extend from the display 31 and attach to an

electronics circuit. The electronics circuit may be used to control, program, clear, and

otherwise operate or configure the display 31.

[0068] As shown in FIG. 4C, the thickness of the lens 6 1 may be reduced via a

heating, grinding or a slicing technique to be substantially flush or flush with the housing 70

face.

[0069] The housing 70 cavity 7 1 is configured to receive the E-Paper display 3 1

as well as other optional electronics when provided. For example, in some embodiments, the

internal cavity is sized to receive electronics on a printed circuit board (not shown). In some

embodiments, the electronics also include one or more switches and/or buttons. The switches

and buttons allow the user to directly load, select, modify, and/or configure the message

and/or image shown on the display 3 1 without having to couple the system 10 to a

programming device (not shown). In other embodiments, the user is able to configure the



message and/or image shown on the display 3 1 by communicating with an external

programmer via a data port. For example, in some embodiments, the display 31 is configured

by receiving an image file, signal, or instruction from a computer, the Internet, a cell phone, a

BLUETOOTH enabled device, a camera, an RFID beacon, a network access point, etc.

Additionally, the printed circuit board can include a memory and a display driver.

[0070] The display 31 can be configured to store and display any of a variety of

electronic text and/or image files. In the illustrated embodiment, the eyeglass system 10

includes a memory and a processor. The memory and the processor are configured to operate

together to function as a visual storage and display system. Suitable electronics for enabling

and displaying E-Paper image storage and display are commercially available from E-Ink,

SiPix, Kent Displays, and Zikon.

[0071] As discussed above, the printed circuit board also includes or is in

electrical communication with a data transfer port. In some embodiments, the data port

includes any of the wired or wireless devices described herein. In one embodiment, in the

housing 70 cavity includes an aperture that is aligned with the data transfer port. Thus, when

the printed circuit board is received in the internal cavity, the data transfer port is aligned

with the aperture.

[0072] A door may be provided to open and close the aperture through which the

data port is exposed and protect the data port from dust, dirt, moisture, rain, etc. Preferably,

the door is hinged to the housing 70. In one embodiment, the door can be pivoted relative to

housing 70, thereby exposing the data transfer port. The data transfer port may be configured

to operate according to the universal serial bus (USB) transfer protocol. According to some

embodiments a micro-USB transfer protocol is used. Optical data ports may alternatively be

used. As a further alternative, E-Paper image files or signals may be uploaded from a source

using wireless systems, such as BLUETOOTH® protocols, as is discussed below. Further,

the system 10 is configured to receive electrical image files or signals from another computer,

through the data transfer port and to store the files into the memory incorporated into the

device.

[0073] According to an unillustrated embodiment, the cavity may be open on the

top and side of an ear stem. In such an embodiment, the cavity would open on the side and



top of the ear stem. In yet another embodiment, the cavity may be open over the bottom and

the side of the ear stem. In yet another embodiment, the cavity may be open over both the

bottom and the top of the ear stem. Additional methods, such as applying a suitable adhesive

may be utilized to ensure effective adhesion of the display into the cavity.

[0074] In another embodiment, as shown in FIG. 2B the entire outwardly facing

portion of the glasses system 10 includes a display 150. In this embodiment, the outwardly

facing portions of the ear stems, right orbital support, nosepiece, and left orbital support may

all include a single E-Paper display. In such embodiments where the entire outwardly facing

portion is includes an E-Paper display, the display may be formed of three separate displays:

one for each ear stem and one for the right and left orbital supports.

[0075] FIG. 5A shows one embodiment of electronic circuitry 50 and display

assembly 60 suitable for use with any of the systems described herein. In this embodiment,

electrical circuitry 50 includes a microcontroller 8 1 and a micro-USB data port 82. The data

port 82 is configured to receive an image file or a signal instructing the microcontroller 81 to

select an image from a memory. In other embodiments, the data port 81 includes a wireless

device, such as a wireless radio receiver, transmitter, or transceiver, as discussed above. The

display assembly 60 is attached to an electronics module 50 via a ribbon cable 83. The

electronics module 50 includes the microcontroller 81, the data port 82 and a connector 85 to

receive the ribbon cable 83.

[0076] Other electronics suitable for use with any of the embodiments described

herein are described in U.S. Publication No. 2006/0132382, filed as U.S. Patent Application

11/022,367 on December 22, 2004 and entitled "DATA INPUT MANAGEMENT SYSTEM

FOR WEARABLE ELECTRONICALLY ENABLED INTERFACE and U.S. Patent No.

7,682,018, filed as U.S. Patent Application No. 12/331,327 on December 9, 2008 and entitled

"EYEGLASSES WITH DETACHABLE, ADJUSTABLE ELECTRONICS MODULE,"

which are both hereby incorporated by reference in their entireties.

[0077] According to one embodiment, the E-Paper display assembly 60 includes

or displays one or more of a variety of colors on display 31. In some embodiments the e-ink

or displaying particles creating the image in the E-Paper include a single color, a variety of

colors, or black and white. The display may include a (see FIG. 6) lens 6 1 or other



transparent cover, which may be clear and colorless. In other embodiments the lens 6 1 or

transparent cover has a colored tint. The resolution of the display 60 may vary. In one

embodiment, the resolution of the display 60 is 128 x 32 pixels. The dimensions of the

display 60 may be about 33 mm wide, about 20 mm long, and about 1.7 mm thick. The

display may display text and images in a monochrome color. The monochrome color

combinations of the image and background may be white/white, yellow/black, or yellow/red.

[0078] FIG. 5B shows the same embodiment where the display assembly 60 is

folded up into folded-up display module 84. The folded-up display module 84 includes the

electronics module 50 and the display assembly 60. The folded-up display module 84 may

then be inserted into a cavity in the eyewear frame housing 70 via the appropriate methods

described herein.

[0079] FIG. 6 shows a side view of the layers of an embodiment of an electronic

display 31. The layers of the display 60 include a lens layer 6 1 as an outside surface layer.

Adjacent the lens layer 6 1 is an air gap layer 62. Adjacent the air gap layer 62 is a display

layer 63. Adjacent the display layer 63 is a component and spacer layer 64. Adjacent the

component and spacer layer 64 is a printed circuit board layer 65. The total thickness of

these layers may vary. According to some embodiments, the total thickness of all layers

together may be 4 mm or less. According to other embodiments, the total thickness of all

layers may be 4.5 mm or less, 3.5 mm or less, 3.0 mm or less, or 2.5 mm or less.

[0080] The lens layer 6 1 may include any type of material with sufficient

transparency to allow the display layer 63 to be seen and protected from scratches,

contaminants such as dirt, dust or water. Such materials may include a glass or clear plastic

material. The lens layer 6 1 may be made of a shatterproof material such that it will not

fracture when subject to an impact force common in the daily use of a pair of eyeglasses.

According to one embodiment, the lens layer 6 1 may be 0.5 mm thick or less. According to

another embodiment, the lens layer 6 1 may be 0.25 mm thick or less.

[0081] The air gap layer 62 provides a layer of space between the lens layer 62

and the display layer 62. This layer may vary in depth, or may be eliminated all together.

The air gap layer 62 may be 0.5 mm or less. According to another embodiment, the air gap



layer 62 may measure 0.25 mm or less. The air gap layer 62 can help protect and insulate the

display layer 63 from mechanical force incident upon the lens layer 61.

[0082] The display layer 63 displays the information visible to the user. The

display layer's material and thickness depend on the particular display technology being used.

According to one embodiment, the thickness of the display layer 63 is about 1.5 mm or less.

According to another embodiment, the thickness of the display layer 63 is about 1.0 mm or

less.

[0083] The component and spacer layer 64 includes some of the electrical

components used to drive the display. According to one embodiment, the thickness of the

component and spacer layer 64 is about 1.25 mm or less. According to another embodiment,

the thickness of the component and spacer layer 64 is about 1 mm or less.

[0084] The printed circuit board layer 65 includes the printed circuit board upon

which the circuitry that controls the operation of the display is mounted. According to one

embodiment, the thickness of the printed circuit board layer 65 is about 0.50 mm or less.

According to another embodiment, the thickness of the printed circuit board layer 65 is about

0.25 mm or less. The printed circuit board layer 65 may have a rectangular or tapered shape,

such as a triangular or trapezoidal shape, or a shape customized to match and fit within the

shape of a corresponding cavity within the eyeglass.

[0085] One method of displaying an image on an E-Paper display on an

eyeglasses stem is described as follows. An image may be selected on a computing device by

a user. The image then may be transmitted to a connection port in an eyeglasses system

including an E-Paper display. The image may be transmitted by transmitting the image from

the computing device to a dock. The eyeglasses system may be connected to the dock via a

connection port. The image is then transmitted via through the dock and through the

connection port to the E-Paper display where it is then displayed and viewable by a user. The

dock and the connection port may be electrically connected. In another embodiment the

image may be transferred from the computing device to a storage device over a wired

connection, such as a micro-USB. In this embodiment, the eyeglasses system may have a

port for the storage device such as a micro-USB port. After a micro-USB cable is connected

to the micro-USB port, the image is transferred to the E-Paper display system, and becomes



viewable on the display. According to some embodiments this transfer takes place with a

charge of electricity from a docking system or a battery electrically connected to the E-Paper

display system. The image may be erased or changed by emitting an electrical charge or

uploading a new image as described above. In some embodiments, an electrical energy

source is stored outside of the frame. In other embodiments, an electrical energy source is

stored inside of the frame in a form such as a battery.

[0086] According to another embodiment, the image may be wirelessly

transmitted from the wearer to another receiving unit, such as another computing device,

mobile device, or even another wearable display system. The transmittal of the image file

wirelessly and receiving of the image by the receiving unit may occur directly, or the image

file may be transmitted via an intermediary, such as a server, or over a network. The

intermediary and/or network may require either the user transmitting the image, the recipient,

or both, to enter an identification code or pay a fee in order to transmit and/or receive the

image. In some embodiments, the user is authorized to send and/or receive image files by

purchasing a subscription to such a service over a limited or indefinite time period.

[0087] Images transferred to the E-Paper display may be able to be maintained in

the E-Paper display for an indefinite period of time without use of additional power.

According to other embodiments the image may be maintained for a period of days, weeks,

months, or years. Graphic images may be able to be duplicated or shared, and/or they may be

able to be refreshed if damaged. The image may include a brand, logo or any other suitable

design.

[0088] According to another embodiment, an image may be impressed onto an E-

Paper display through pressure. In this embodiment, there may be no lens and/or air cap layer

or those layers may be very thin. Pressure is applied to the E-Paper display through a

pressure device such as a stylus, a writing tool, or a user's hand. The pressure may result in

an impression on the E-Paper corresponding to the placement and/or amount of pressure

being applied to the display. The image from the impression may be erased through an

electrical charge submitted via a dock or battery. This allows for a customizable design on

the E-Paper display. Because of the bi-stable property of the E-Paper, it will maintain the



impressed image indefinitely, until a charge is applied. According to other embodiments the

image may be maintained for a period of days, weeks, or months.

[0089] In one embodiment, the E-Paper display incorporates a "tattoo effect"

where the image impressed on the display through pressure is able to be maintained on the

display for an indefinite amount of time. However, through the use of an electric charge, the

"tattoo" may be able to be erased. In one embodiment, the E-Paper is a cholesteric liquid

crystal display may include a board that functions as a single pixel for a graphic display.

When energy is applied to the board, the board returns to black. The thickness of the display

may be approximately 0.3 mm and it may be flexible. Is other embodiments, the display may

be rigid. Hardware incorporated in the board may, in some embodiments, include a battery

such as a lithium battery having power storage of 150 mAh. The battery may have a recharge

rating of up to about 50,000 refresh times. In such an embodiment, the user may be able to

make "freehand" drawings on the display for unique personalization. The display then would

not need to be connected to a computer dock or other source to receive images. In some

embodiments, the display is electrically connected to an external device to receive enough

energy to erase, clear or refresh the display screen.

[0090] FIG. 7A illustrates a docking station 130 supporting an eyeglass frame 90

containing an E-Paper display 31. In the illustrated embodiment, electrical contact 131 is

located on the frame 90 that connects electrically to the docking station 130. The electrical

contact 131 is electrically connected to the E-Paper display 31 via at least one wire located

within the ear stem of the frame (not shown). In some embodiments two electrical contacts

are provided, for example, one in each support arm of the frame. The contact 131 located

within the frame 90 can be used to establish a communication link between the frame's

display and control circuitry and a remotely located programming device and power source.

For example, a communication link can be formed by bringing the contact 131 on the frame

90 into contact with a contact located on a docking station 130. A wire or cable (or wireless

link) can provide a communication link between the docking station 130 and a remote device,

such as a programming device, power source, computer, telephone, etc. When the contact

131 is in contact with the docking station 130, the display 3 1 can receive images and/or data



electronically from the remote programmer PC. In some embodiments, the contact on the

frame is also able to transmit images and/or data from the display 3 1 to a remote device.

[0091] As shown in FIG. 7B, in one embodiment, an eyewear system 200

includes a display 201, an energy storage (e.g., a battery, capacitor, etc.) 202, a memory 203,

a processor (e.g. a microcontroller) 204, driver electronics to drive the display 205, a data

port 206, and a user input (e.g. one or more buttons, switches, etc.) 207. The system 200 may

be able to store multiple image files for display on the display 201. The user may select the

image file they would like to display on the display 201 by using the user input 207. The

eyewear 200 may also be configured to automatically change the image to create the effect of

a moving image, an animation, spiraling helix, rolling wave, and the like. Image animation,

slide shows, movements, etc., may be controlled, e.g., started or stopped, by using the user

input 207, as well.

[0092] In some embodiments, the image to be displayed on the eyewear display

system 200 is provided by an external, sometimes "body borne" source. For example, as

shown in FIG. 7C, a user U can carry a "body borne" source device B on his person. Body

borne sources B include without limitation, a cellular phone, an MP3 player, a "two-way"

radio, a palmtop computer, or a laptop computer. As such, the user U can use the display 90

to receive and view visual signals from the source device B, and/or transmit visual signals to

the source device B. Optionally, the display device 90 can also be configured to transmit and

receive data signals to and from the source device B, described in greater detail below.

[0093] Optionally, the device B can also be configured to communicate, via long

or short range wireless networking protocols, with a remote source R. The remote source R

can be, for example, but without limitation, a cellular phone service provider, a satellite radio

provider, or a wireless internet service provider. For example, but without limitation, the

source device B can be configured to communicate with other wireless data networks such as

via, for example, but without limitation, long-range packet-switched network protocols

including PCS, GSM, G3, G4 and GPRS. As such, the display 90 can be used as a visual

interface for the source device B.

[0094] Providing source electronics B, S, R, external and separated from the

system 10 enables the system 10 to accomplish complex electronic functions while retaining



a sleek, low weight configuration. The off board source device B may be located anywhere

within the working range of the display device 90. In many applications, the source

electronics B will be carried by the wearer, such as on a belt clip, pocket, purse, backpack,

integrated with "smart" clothing, or the like. This accomplishes the function of off loading

the bulk and weight of the source electronics from the headset.

[0095] The source electronics B may also be located within a short range of the

wearer, such as within the room or same building. For example, personnel in an office

building or factory may remain in contact with each, and with the cellular telephone system,

internet or the like by positioning transmitter/receiver antenna for the off board electronics B

throughout the hallways or rooms of the building. In shorter range, or personal applications,

the out board electronics B may be the form of a desktop unit, or other device adapted for

positioning within relatively short (e.g. no greater than about 10 feet, no greater than about 20

feet, no greater than about 50 feet, no greater than 100 feet) of the user during the normal use

activities.

[0096] In all of the foregoing embodiments, the off board electronics B may

communicate remotely with a remote source R, as well as with the display system 10. Source

R may be the cellular telephone network, or other remote source. In this manner, the

electronic image and/or text information to be displayed on the display system 10 may be

obtained wirelessly from a remote location. By providing the long-range wireless radio

within the body borne device B, the display system 10 is able to achieve a reduced bulk,

weight and power consumption profile. The headset communicates with remote source R,

via the off board electronics B.

[0097] Optionally, the display system 10 can be configured to provide one or two-

way communication with a stationary source device S, as well. The stationary source device

can be, for example, but without limitation, a cellular phone, a computer, or a local area

network.

[0098] Any of the wearable display systems described herein can optionally

include a power source. The power source can be in the form of a disposable or rechargeable

battery. Optionally, the power source can be in the form of a solar panel and a power

regulator. According to some embodiments the power source is provided as part of a docking



station or the like. In some embodiments, the power source includes a small battery or a

capacitor to store the low amount of energy used to configure the image on the system's the

electronic display.

[0099] As discussed above, the display system's data port can include a wireless

radio, such as a receiver, transmitter, or transceiver. Such a data port can be in the form of a

digital wireless transceiver for one-way or two-way communication. For example, the data

port can be a transceiver used in known wireless networking devices that operate under the

IEEE standards of 802.1 1a, b, g and/or n, as well as 802.15, including 802.15.1, and all

versions known as BLUETOOTH™.

[0100] The BLUETOOTH™ standard advantageously provides low-cost, low-

power, and wireless links using a short-range, radio-based technology. Systems that employ

the BLUETOOTH™ standard and similar systems advantageously allow creation of a short-

range, wireless "personal area network" by using small radio transmitters. Consequently,

with BLUETOOTH™-enabled systems and similar systems, components within these

systems may communicate wirelessly via a personal area network. Personal area networks

advantageously may include voice/data, may include voice over data, may include digital and

analog communication, and may provide wireless connectivity to source electronics.

Personal area networks may advantageously have a range of about 30 feet; however, longer or

shorter ranges are possible. When the data port includes a wireless radio, an antenna may

also be provided to increase the data port's communication range. The antenna can be in the

form of an onboard antenna integral with the data port, or an antenna external to the data port.

In some implementations, the data port can support data transfer speeds of up to 721 kilo-bits

per second.

[0101] In one embodiment, the data port includes a receiver or transceiver. In

such embodiments, the data port may receive input from a remote source such as a stationary

source S or a remote source R.

[0102] In one implementation, the data port can operate at least two power levels:

a lower power level that covers a range of about ten yards and a higher power level. The

higher level covers a range of about one hundred yards, can function even in very noisy radio

environments, and can be audible under severe conditions. The data port can advantageously



limit its output with reference to system requirements. For example, without limitation, if the

source electronics B is only a short distance from display system 10, the data port modifies its

signal to be suitable for the distance. In another implementation, the data port can switch to a

low-power mode when traffic volume becomes low or stops.

[0103] In one arrangement, the dataport and the antenna are disposed in the left

ear stem and a battery is disposed in the right ear stem or vice versa. This arrangement is

advantageous because distributing the components between the ear stems helps balance the

system 10 and provides a more comfortable user experience.

[0104] As discussed above, when the data port includes a radio, such as a

transceiver, an antenna may be provided to increase it communication range. Referring to

FIG. 8, the appropriate length of the antenna 105 is determined by the working frequency

range of the transceiver. Typically, the antenna 105 is approximately 0.25 of the wave length

of the signal being transmitted and/or received. In one illustrative non-limiting embodiment,

such as in the BLUETOOTH™ standard, the frequency range is from about 2.0 gigahertz to

2.43 gigahertz. For such a frequency range, an antenna can be made with a length of

approximately 0.25 of the wavelength. Thus, for this frequency range, the antenna can be

approximately 1 inch long.

[0105] The antenna can be formed at or near a terminal end of one of the ear

stems 19, 20. In the illustrated embodiment, the antenna 105 is disposed at the terminal end

of the left ear stem 20. The antenna 105 is generally made from a conductive metal. The

antenna can be connected to the transceiver with a direct electrical connection, an inductive

connection, or a capacitive connection. An inductive connection is illustrated in the

embodiment of FIG. 8. The antenna 105 includes an inner conductive rod 107 and a coil 108

wrapped helically around the rod 107.

[0106] In some embodiments, the ear stems themselves are made from a

conductive metal material. Where metal is used, near the terminal end of the ear stem, the

metal material is reduced relative to the outer surface of the stem 106. The coil member is

wrapped around the rod 107 and an insulative material 109 is disposed over the coil 108 so as

to be substantially flush with the remainder of the ear stem. Thus, the smooth outer



appearance of the ear stem is maintained, without reducing the efficiency of the antenna 105.

According to another embodiment at least a portion of ear stems may be made of a polymer.

[0107] In some embodiments, the display system 10 includes one or more user

activatable controls. For example, the controls can include one or more buttons and/or

switches. In one embodiment, the controls include a 3-way button. The 3-way button is

configured to have three modes of operation. Firstly, the button is mounted to pivot about a

rocker axis. Thus, in one mode of operation, the button can be depressed inwardly on a

forward end of the button, thereby causing the button to pivot or "rock" about the pivot axis.

Additionally, the button can be pressed at a rearward end, thereby causing the button to pivot

about the pivot axis in the opposite direction. Additionally, the button can be mounted so as

to be translatable in the medial-lateral direction. Appropriate springs can be provided

beneath the button to bias the button in an outward protruding and balanced position.

Appropriate contacts can be mounted beneath the button so as to be activated individually

according to the modes of operation.

[0108] In one illustrative and non-limiting embodiment, the button can be used to

control the image visible on the display 31. For example, by pressing on the forward portion,

a contact can be made causing the display 3 1 to change a first image to a second image.

Additionally, by pressing on the rearward portion of the button, the display could change

from the second image back to the first image.

[0109] In a further illustrative and non-limiting example, the medial-lateral

movement of the button, can be used to choose different functions performed by display 31.

For example, an inward movement of the button could be used to clear an image from the

display 31.

[0110] The display system 10 can also include electrical contacts for recharging

any rechargeable batteries carried by the system 10, or receive display configuration

information and/or programming from an external device. In one embodiment, the electrical

contacts are disposed on a lower edge of the frame 12. Thus, with an appropriate recharging

cradle (not shown), the display system 10 can be laid on the cradle, thereby making contact

between the electrical contacts and corresponding contacts in the cradle (not shown).

Alternatively, electrical contacts can be provided in numerous other locations as desired. For



example, the electrical contacts can be disposed at the ends of the ear stems 19, 20.

A corresponding cradle can include two vertically oriented holes into which the ear stems are

inserted. In this configuration, the lenses would face directly upwardly.

[0111] In another alternative, the electrical contacts are disposed on the upper

edges of the lens supports 16, 17. In this configuration, the display system 10 is laid in a

cradle in an inverted position, such that the contacts make electrical contact with

corresponding contacts in the cradle.

[0112] In yet another alternative embodiment, the cradle is electronically attached

to a computing device or data storage unit. The electrical contacts are also configured to

accept data, and are electrically connected to the display 31. Thus, by placing the power

contacts in the data cradle, information such as new images can be transferred to or from the

display system 10 through the electrical contacts. In some embodiments the electrical

contacts allow for charging and the exchange of data with a data cradle. In other

embodiments, the electrical contacts may only allow the exchange of data and do not charge

any batteries.

[0113] In another embodiment, the display system 10 is advantageously adapted

to support any of a variety of portable electronic circuitry or devices which have previously

been difficult to incorporate into conventional headsets due to bulk, weight or other

considerations. For example, but without limitation, the electronics can include digital or

other storage devices and retrieval circuitry such as for retrieving images or other information

from format memory or other memory devices. The display system 10 can carry any of a

variety of receivers and/or transmitters, as discussed above. For example, but without

limitation, the display system 10 can carry receivers and/or transmitters for imaging. In

another example, the display system 10 can carry receivers and/or transmitters for

telecommunications (e.g., a telecommunications device). As used herein, the term

"telecommunications device" is intended to include telephone components as well as devices

for communicating with a telephone. For example, "telecommunications device" can include

one or more transceivers for transmitting a signal to a cellular phone to be transmitted by the

cellular phone. Of course, other audio, video, or data signals can be transmitted between the

display system 10 and such a cellular phone through such transceivers.



[0114] In other embodiments, drivers and other electronics for driving heads-up

displays, such as liquid crystal displays or other miniature display technology can also be

carried by the display system 10. When such additional displays are provided, the system 10

may include a power source, as well. The power source can advantageously be replaceable or

rechargeable. Other electronics or mechanical components can additionally be carried by the

display system 10. In other embodiments, the display system 10 can also be utilized to

support any of the foregoing or other electronics components or systems, without also

supporting one or more lenses in the wearer's field of view. Thus, in any of the embodiments

of the visual devices disclosed herein, the lenses and/or lens supports can be omitted as will

be apparent to those of skill in the art in view of the disclosure herein.

[0115] In another embodiment, the data port is adapted to employ a wide variety

of technologies, including wireless communication such as RF, IR, ultrasonic, laser or

optical, as well as wired and other communications technologies. In one embodiment, a

body-LAN radio is employed. Other embodiments can employ a flexible-circuit design.

Many commercially available devices can be used as a data port. For example, without

limitation, Texas Instruments, National Semiconductor, Motorola manufacture and develop

single RF transceiver chips, which can use, for example, 0.18 micron, 1.8 V power technologies

and 2.4 GHz transmission capabilities. Of course, a variety of transceiver specifications are

available and usable, depending on the particular embodiment envisioned. In another

implementation, other commercially available products operating at 900 MHz to 1.9 GHz or

more can be used. Data rates for information transfer to wearable or other type computing

devices will vary with each possible design. In a preferred implementation, a data rate is

sufficient for text display. RF products, and other products, ultimately will be capable of

updating a full-color display and have additional capabilities as well. Thus, heads-up displays,

such as liquid crystal displays or other miniature display technology described above can be

employed.

[0116] With reference to FIGS. 9 and 10, a communication protocol between the

source device S, B and a transceiver 114 is described. In this embodiment, the transceiver

114 is configured for one-way communication. The transceiver includes a receiver and



decoder 202 and a processer 204 (which can include one or more of a CPU and a digital-to-

analog converter, or DAC).

[0117] For purposes of illustration, the source device S, B will be configured only

to transmit a signal to the transceiver 114. Thus, in this embodiment, the source device S, B

includes an E-Paper image data source 206 (e.g., one or more of a cellular telephone, an mp3

player, and/or a computer, or any other such source, as describe above) and an encoder and

transmitter 208. An antenna 210 is illustrated schematically and is connected to the encoder

and transmitter 208. As an illustrative example, the transmitter 208 outputs a signal at 128

kbps (NRZ data). However, other data rates can be used. The encoder and transmitter 208 is

configured to encode the 128 kbps signal from the information source 206 and to transmit it

through the antenna 210. For example, the encoder and transmitter 208 can be configured to

transmit the encoded signal on a carrier signal centered on 49 MHz .

[0118] The receiver and decoder 202 can be configured to receive the carrier

signal of 49 MHz through an antenna 118, decode the digital signal, and transmit the digital

signal to the processor 204. The processor 204 can be connected to the E-Paper display (not

shown) and thereby provide a visual output to the user.

[0119] With reference to FIG. 10, the 128 kbps signal from the data source 206 is

identified by the reference numeral 212. In one embodiment, the encoder and transmitter 208

can be configured to encode the signal 212 from the data source 206. The encoded signal

from the encoder and transmitter 208 is identified by reference numeral 216. The encoder

and transmitter 208 can be configured to encode each pulse 214 of the signal 212 into a

pattern of pulses, one pattern being identified by the reference numeral 218.

[0120] In the lower portion of FIG. 10, signal 220 represents an enlarged

illustration of the portion of the signal 216 identified by a circle 222. As shown in FIG. 10,

the pattern 218 may include a series of 50 MHz and 48 MHz signals.

[0121] With reference to FIG. 11, a more detailed illustration of the transceiver

114 is illustrated therein. As shown in FIG. 11, the transceiver includes a preamplifier 230, a

band pass filter 232, and an amplifier 234 connected in series. The preamplifier 230 and the

amplifier 234 can be of any known type, as known to those of ordinary skill in the art. The

band filter 232, in the present embodiment, can be constructed as a band pass filter, allowing



signals having a frequency from 48 MHz to 50 MHz, inclusive, to pass therethrough.

Alternatively, the band filter 232 can include one of three band pass filters configured to

allow frequencies centered on 48 MHz, 49 MHz, and 50 MHz, respectively, pass

therethrough.

[0122] The transceiver 114 also includes a signal detector 236 and a system clock

circuit 238. The signal detector 236 includes three signal detectors, e.g,. a 49 MHz detector

240, a 48 MHz detector 242 and a 50 MHz detector 244. The 49 MHz detector 240 is

connected to a carrier detector 246. As is schematically illustrated in FIG. 11, when the

signal detector 236 detects a 49 MHz signal, which corresponds to a state in which no audio

signal is being transmitted from the data source 206, the carrier detector 246 causes the

transceiver 114 to enter a sleep mode, schematically illustrated by the operation block 248.

[0123] As the detectors 242, 244 detect 48 MHz and 50 MHz detectors,

respectively, they output signals to a spread spectrum pattern detector 250. The spread

spectrum pattern detector outputs a corresponding signal to a serial-to-parallel converter 252.

The output of the serial-to-parallel converter 252 is output to a processor 204 (not shown). A

"class D" amplifier (not shown), for example, but without limitation, can be connected to the

output of the processor 204 to thereby supply a visual signal to the display. It is to be noted

that the encoding performed by the encoder and transmitter 208 can be in accordance with

any known signal processing techniques, such as, for example, but without limitation,

CDMA, TDMA, FDM, FM, FSK, PSK, BPSK, QPSK, M-ARYPSK, MSK, etc. In this

embodiment, the transceiver 114 can operate with a single channel.

[0124] With reference to FIG. 12, a dual channel transceiver 114i is schematically

illustrated therein. In this modification, the transceiver 114i is configured to simultaneously

receive two signals, one signal centered on 46 MHz, and a second signal centered on 49

MHz. Thus, the transceiver 114i includes four band-pass filters. The first filter 250 is

configured to allow a signal at 45.9 MHz plus or minus 100 kHz to pass therethrough. A

second filter 252 is configured to allow signals at 46.1 MHz plus or minus 100 kHz to pass

therethrough. The third filter 254 is configured to allow signals at 48.9 MHz plus or minus

100 kHz to pass therethrough. A fourth filter 256 is configured to allow signals at 49.1 MHz

plus or minus 100 kHz to pass therethrough. As such, the transceiver 114 can receive two



simultaneous signals, as noted above, one being centered at 46 MHz and one being centered

at 49 MHz. Thus, this modification can be used to receive two signals simultaneously, for

example, left and right signals of the stereo audio signal.

[0125] Each of the transceivers 114 and 114i illustrated in FIGS. 11 and 12 can be

configured to receive one pattern 218, a plurality of different signals 218 or only one unique

pattern 218. Additionally, as known in the art, the transceivers 114 and 114i and the encoder

208 can include pseudo random generators which vary the pattern 218 according to a

predetermined sequence. Thus, the receiver and decoder 202 can be configured to auto

synchronize by recognizing a portion of the predetermined sequence.

[0126] In an application where the transceiver 114 operates according to the

BLUETOOTH™ standards, the transceiver 114 communicates with the transmitter according

to a spread spectrum protocol so as to establish communication in a short range wireless

environment with the minimal risk of interference with other devices. For example, the

transceiver 114 can communicate with a BLUETOOTH™ enabled personal computer, or

other visual device. The display system can receive the output signal from the

BLUETOOTH™ enabled personal computer, and then output the visual signals to the display

31.

[0127] In accordance with the BLUETOOTH™ standard, for example, but

without limitation, the transceiver 114 can operate in a half duplex mode in which signals are

transmitted in only one direction. For example, at any one moment, the transceiver 114 may

only either receive signals and direct them to the display 122, or transmit signals, for

example, from the display 122 to another device through the antenna 105. Alternatively, the

transceiver 114 can be configured to operate in a full duplex mode in which simultaneous of

visual signals are received and transmitted to the display 122 and simultaneously other visual

signals from the display device are transmitted through the antenna 210 to a cooperating

device.

[0128] In some embodiments, the display system 10 includes any of the electronic

devices and/or assemblies described in U.S. Publication No. 2006/0132382 (filed as U.S.

Application No. 11/022,367 on December 22, 2004) and U.S. Patent No. 7,682,018 (filed as

U.S. Application No. 12/331,327 on December 9, 2008), which are expressly incorporated by



reference in their entireties. For example, the display system 10 can include any of the

digital audio and video systems, mp3 player, GPS system, speakers, and speaker support arms

described in either of these documents. Such devices may be carried within the system 10

support or otherwise attached to it.

[0129] While the inventions have been illustrated and described with particularity

in terms of preferred embodiments, it should be understood that no limitations of the scope of

the inventions is intended thereby. Features of any of the foregoing methods and devices may

be substituted or added into the others, as will be apparent to those of skill in the art. It

should also be understood that variations of the particular embodiments described herein

incorporating the principles of the present inventions will occur to those of ordinary skill in

the art and yet be within the scope of the present disclosure.



WHAT IS CLAIMED IS:

1. An eyewear system, comprising:

at least one lens;

a support configured to support the at least one lens in a wearer's field of view

when worn; and

a user-configurable display supported by the support,

wherein the user-configurable display is positioned outside of the wearer's

field of view when worn.

2. The eyewear system of Claim 1, wherein the user-configurable display

comprises an e-paper display.

3. The eyewear system of Claim 1, wherein the user-configurable display

comprises a bistable display.

4. The eyewear system of Claim 1, wherein the user-configurable display is

selected from the group consisting of one or more of: an electrophoretic display, an

electrowetting display, an electrofluidic display, an interferometric modulator display, a

cholesteric liquid crystal display, a bistable display, a photonic crystal display, a reverse

emulsion electrophoretic display, and an electrochromic display.

5. The eyewear system of Claim 1, wherein the user-configurable display is

configured to display an image in response to an electrical image signal.

6. The eyewear system of Claim 5, further comprising a data input port

configured to receive the electrical image signal.

7. The eyewear system of Claim 6, wherein the data input port comprises a

micro-USB port.

8. The eyewear system of Claim 6, wherein the data input port comprises a

wireless receiver.

9. The eyewear system of Claim 1, wherein the user-configurable display is

configured to display an image in response to pressure applied to a surface of the user-

configurable display.

10. The eyewear system of Claim 1, wherein the user-configurable display is

positioned at least partially within a cavity in the support.



11. The eyewear system of Claim 1, wherein the user-configurable display is

about 1 mm thick.

12. The eyewear system of Claim 1, further comprising a brand name or logo

displayed on the user-configurable display.

13. An eyewear system, comprising:

at least one lens;

a support configured to support the at least one lens in user's field of view

when worn; and

an electronically-configurable design element supported by the support, the

electronically-configurable design element configured to display a design selected by

the user.

14. The eyewear system of Claim 13, wherein the electronically-configurable

design element comprises an e-paper display.

15. The eyewear system of Claim 13, wherein the electronically-configurable

design element comprises a bistable display.

16. The eyewear system of Claim 13, wherein the electronically-configurable

design element is selected from the group consisting of one or more of: an electrophoretic

display, an electrowetting display, an electrofluidic display, an interferometric modulator

display, a cholesteric liquid crystal display, a bistable display, a photonic crystal display, a

reverse emulsion electrophoretic display, and an electrochromic display.

17. The eyewear system of Claim 13, wherein the electronically-configurable

design element is configured to display an image in response to an electrical image signal.

18. The eyewear system of Claim 17, further comprising a data port configured to

receive the electrical image signal.

19. The eyewear system of Claim 18, wherein the data port comprises a wireless

receiver.

20. The eyewear system of Claim 13, wherein the electronically-configurable

design element is configured to display an image in response to pressure applied to a surface

of the electronically-configurable design element.



21. The eyewear system of Claim 13, wherein the electronically-configurable

design element is configured to erase the user-selectable design from the electronically-

configurable design element when electrical energy is delivered to the design element.

22. An eyewear system, comprising:

at least one lens;

a support configured to support the at least one lens in a user's field of view

when worn; and

a display supported by the support,

wherein electrical energy used to create a display image on the display is

stored outside of the support.

23. An eyewear system configured to display an image, comprising:

at least one lens;

a support comprising a lens holder configured to support the at least one lens

in a user's field of view when worn and first and second ear stems extending from the

lens holder, the first ear stem comprising an inside surface configured to face towards

the user's head when worn and an outside surface configured to face away from the

user's head when worn; and

a display supported by the first ear stem, wherein an outside surface of the

display is mounted flush with the outside surface of the first ear stem.
























	abstract
	description
	claims
	drawings

