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(57) ABSTRACT

A color-changing device which includes an enclosure at
least a portion of which is material which is desired to
change color. There is also included an illumination device,
such as an LED or collection of LEDs which can illuminate
the material. There can also be included a controller which
can take some form of input, such as from a network, or a
sensor, and can convert that input into a signal to control the
illumination. There is also included a method for performing
such color change.
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BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to systems and methods for the
design of devices and enclosures, in particular for the design
of enclosures that can change color.

2. Description of Related Art

Computers have recently been introduced where the com-
puter enclosure is a color other than the conventional beige.
These computers are offered in a variety of colors. The
enclosures are formed of a semi-transparent plastic of a
particular color, such as blue, red or green. The enclosures
are slightly translucent to allow the user to see the internal
components of the computer. The use of brightly and inter-
estingly colored enclosures for various different types of
devices is becoming more and more popular. Cellular
phones can now have covers or button sets produced in a
variety of different colors that can be transparent or semi-
transparent or can be decorated with figures or symbols.
Personal Digital Assistants (PDAs) have also recently been
introduced that have a transparent or semi-transparent enclo-
sure in a variety of colors.

A problem with these enclosures is that they only come in
a static color. Once you have bought a blue computer you
keep a blue computer unless you want to purchase a new
enclosure in a different static color. This is an upgrade that
can be expensive and require significant time to install. In
addition, the color cannot easily change in response to
computer states or digital information. A single enclosure
capable of color changing would be desirable to eliminate
the static color requirements of the present enclosure.

SUMMARY OF THE INVENTION

One embodiment of the present invention is a color-
changing device. The color changing device may include an
enclosure; a piece of material which is to be illuminated
which makes up at least a portion of said enclosure; and an
illumination device for illuminating said material.

Another embodiment of the present invention is directed
to a method for changing the color of a device. The method
involves the acts of providing a device; illuminating at least
a portion of said device; and changing the color of said
illumination.

A further embodiment of the present invention is directed
to a method for changing the color of a device. The method
involves the acts of generating an input signal; generating a
control signal in response to the input signal; communicat-
ing the control signal to a lighting system; and arranging the
lighting system to illuminate at least a portion of the device
enclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow diagram of a process according to one
embodiment of the present invention.

FIG. 2 illustrates a device with a lighted enclosure accord-
ing to one embodiment of the present invention.

FIG. 2A illustrates a device with a lighted enclosure, in
which multiple pieces of information are provided on dif-
ferent portions of the enclosure, according to one embodi-
ment of the present invention.
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FIG. 3 illustrates various components of an illumination
system according to one embodiment of the invention.

FIG. 4 illustrates a lighted refrigerator according to one
embodiment of the invention.

DETAILED DESCRIPTION

In one embodiment of the invention an illumination
system such as an LED system of one or more LEDs is
arranged to edge light or backlight an enclosure to provide
a colored enclosure or a color changing enclosure. One
possible technology for implementing color changing illu-
mination systems is described in U.S. Pat. No. 6,016,038,
the disclosure of which is herein incorporated by reference.
In addition, color changing illumination systems need not be
LED based and in other embodiments of the invention the
color changing illumination devices could comprise, but are
not limited to, fiber optic strands, incandescent lighting,
fluorescent lighting, or other solid-state technology such as
Electro-luminescent (EL) or organic LED-based devices
(OLED).

The enclosure could be an enclosure for any type of
device such as, but not limited to; a desktop, laptop, server,
hand-held, web-access, or any other type of computer,
computer peripherals or accessories (such as, but not limited
to, disk drive, mouse or other pointing device, printer,
scanner, keyboard, cables, or modem) media players; DVD
players and recorders; CD players and recorders; tape play-
ers and recorders; stereo receivers; self contained stereo
systems; televisions; television remote controls or other
peripherals; cable TV decoder boxes; projection systems;
speakers and speaker systems; landline or wireless tele-
phones; radio frequency (RF) transmission or communica-
tion devices; personal digital assistants (PDAs); toys;
watches; appliances; refrigerators; stoves; ovens; dishwash-
ers; trash compactors; hand held devices; or any other device
or article with an enclosure.

The enclosure can be made of any transparent, semi-
transparent, translucent or semi-translucent material, how-
ever, for ease of discussion, the material will be referred to
as translucent to mean any of the above properties. The
material can be entirely translucent or a portion of the
material can be translucent. The LEDs can be arranged to
edge light the enclosure such that a portion of the light
couples to the enclosure edge and is transmitted through the
material and/or a portion of the light is transmitted across the
surface of the enclosure. Light traveling along the surface or
through the material will be reflected off of or out of the
material by imperfections in the material. These imperfec-
tions can be introduced deliberately or through inherent
properties of the material. Making patterns of imperfections
on or in the material can create surface lighting effects. The
imperfections can also be applied to the entire surface to
provide a glowing surface.

The LEDs can also be arranged to back light the enclosure
or a surface behind the enclosure. Back lighting can achieve
the same effects as edge lighting, or different effects could be
achieved if a panel within the enclosure was backlit. The
LEDs could be arranged to direct the emitted light at any
direction at or near the enclosure to provide illumination of
the enclosure. They could also be arranged to project pat-
terns or symbols onto the enclosure. In one embodiment, the
LEDs (or other lighting system) are disposed within the
enclosure.

FIG. 2 illustrates a system according to the principles of
the present invention. In this embodiment, the device 200 is
a computer monitor with an enclosure 202. The system
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includes an illumination device 204 that is arranged to
illuminate the enclosure or some portion thereof.

The illumination system can be controlled with a micro-
processor or with passive circuitry. In an embodiment, the
circuitry or microprocessor can provide a pulse width modu-
lated signal or other control signals to drive the illumination
system. Previously referenced U.S. Pat. No. 6,016,038 pro-
vides one possible method for doing this. As shown in FIG.
3, the circuitry or microprocessor may include a controller
302 to provide one or more control signals 304 based at least
in part on one or more input signals 306A, 306B, 306C, and
306D from the enclosed device or one or more other devices
(e.g., a sensing device 308, one or more external signal
sources 310 that generate network or Internet signals, audio
signals and/or video signals, and a user interface 312). The
controller could be any type of software process, hardware,
or separate device that can receive input signals from a
switch, transducer, processor, sensor, or receiver either
directly as a digital signal or an analog signal through an
Analog/Digital converter. If at least two different colored
illumination devices are used in the illumination system,
they can be controlled through separate control signals,
separate sensors, or separate controllers to provide a variety
of colors to the enclosure.

One embodiment of the invention would be to use the
color changing or lighted enclosure as a computer enclosure
or a portion of the computer enclosure. The color changing
effects could be controlled through the controller to correlate
or respond to signals generated within the enclosed com-
puter, from a computer network, or from another device. The
enclosure may also change color on demand through exter-
nal switching or transducers or could be controlled internal
to the computer by user controlled software or hardware.
With the former arrangement, the computer could change
colors as the result of the computer receiving email or other
information, or could change colors with regard to system
activity, for instance a busy computer could be red while a
ready computer was green. The enclosure could also change
colors as a result of changing variables from a network. In
one embodiment, it could change colors based on informa-
tion received from the World Wide Web. For example, if
stock prices fall according to a particular website or web-
sites, the enclosure could turn red and if they go up the
enclosure could change to blue. The system could also be
used in conjunction with e-business or Internet advertising
allowing an individual having a site or advertisement on the
Internet to transmit colors they desired the enclosure to be.
For example, Coca-Cola could turn a user’s enclosure red
(or even Coca Cola’s specific shade of red) when the user
views pages posted by Coca-Cola or when ads for Coca-
Cola are presented to the user. Alternatively, the colors
chosen could simply be determined to encourage the users
purchase of certain types of products. For instance, red and
yellow could be presented with food ads or pages as these
colors are believed to promote purchases of food items.

In a still further embodiment, the system could be linked
with an external sensing device to determine color. For
instance, the device could be linked to a color sensor
designed to detect the color of the device’s surroundings and
match, contrast, or otherwise select a color for the enclosure
based on the surroundings. Alternatively, the device could be
linked to a temperature, pressure, motion or other variable
detection device so the device could function as an indicator
of this variables current value.

Another embodiment of the invention as shown in FIG. 4
is directed to a refrigerator 402 where the front panel or
portion of the front panel is lit and changes colors with


















