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(57) Abstract

A picture frame (10) that can be used to
exhibit regular objects such as photographs or
other art works, as well as electronic images,
including still and moving images. The frame
(10) includes a base, and a border forming a

window (18) through which a display area is
visible. Electronic displays (28) are attached to
the base and/or the border, and a control circuit
generates signals for the displays to display
various images. The displays can be either
color LCD devices or light emitting polymer
devices. Imaging data for the displays (28) is
stored in an internal or replaceable memory.
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A PICTURE FRAME WITH ELECTRONIC AND MOVING IMAGES
BACKGROUND OF THE INVENTION
A. Field of Invention
This invention pertains to an improved picture frame that can be used selectively
5 to display one or more still or moving electronic images. More particularly, the
invention pertains to a picture frame having a picture display area surrounded by a
border. Electronic displays are provided in the picture display area and/or the border for

displaying of still or moving images.

B. Description of the Prior Art
10 Picture frames for displaying images are well known in the art. Depending on
their size and structure, picture frames either are free standing or can be hung on a wall.
Some frames can even be used either way. Typically, these frames are used to display
various images, including photographs, paintings and other artistic creations.
A standard picture frame includes a base that forms a picture display area, the
15 base usually being made of a relatively stiff material. To protect the object being
displayed and to enhance its visual and esthetic effect, a border is often provided around
the display area secured to the base. This border may consist of a sheet of paper,
cardboard or other material. Frames are often made or finished with decorative designs
that are very ornate.

20 A disadvantage of a standard picture frame is that it is constructed and arranged
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to display only a single object and its border is static in the sense that changing it is
either impossible or very difficult.

Various devices are also available for displaying a plurality of pictures. One such
device is formed in the shape of a drum with a plurality of individual jackets coupled to a
center shaft, each jacket holding one or two pictures. Rotating the shaft allows a viewer
to see the pictures in sequence. Another device capable of displaying several pictures
includes a closed housing with a viewing window. A mechanical member inside the
housing is manipulated to cause pictures within the housing to be moved to the
window for viewing. Both of these latter devices are cumbersome to load and to operate.
Moreover, these devices again have only a static border, if any, which cannot be
changed.

A further problem with existing picture frames is that they cannot be used to
display digital images directly. In the past few years, digital photography has become
very popular. Some experts believe that in the near future, this technology will
completely replace standard photographic techniques based on chemical imaging.
Pictures taken with digital cameras are stored as digital data. A major advantage of these
pictures is that, since they are stored digitally, they can be manipulated easily to correct
various imperféctions, to add new esthetic effects or to change portions of the pictures
and even their colors. However, until now, digitally generated pictures could be
displayed and viewed only in two ways: they could be displayed directly on the monitor
of a computer or hard copies could be printed. The first method requires the use of a
computer. The second method is not practical, except in commercial applications,
because photographic quality printers and papers are expensive. Moreover, once printed,

pictures can be displayed only by using a standard frame of the kind discussed above.



10

15

20

WO 00/60572 PCT/US00/09079
3

OBJECTIVES AND SUMMARY OF THE INVENTION

An objective of the present invention is to provide a picture frame constructed
and arranged to display either still or moving digital images.

A further objective is to provide a picture frame that can selectively be used to
display either a standard picture or other graphic artwork or an electronic image.

Yet another objective is to provide a picture frame with a dynamic border on
which various still or moving images can be generated at will.

Other objectives and advantages of the invention will become apparent from the
following description of the invention.

Briefly, the subject picture frame consists of a base having a top surface, at least
partially covered by an active main display. Attached to the base is a border extending
generally along the periphery of the base and defining a window through which the main
display is visible. A transparent cover may be mounted on top of the base and attached
to the border. A pocket is thus formed between the base and the border. A standard
picture or other art work can be slipped or otherwise inserted into this pocket so that it
rests on the base and is visible through the window.

The border also has an outer surface having with one or more border displays.
Various still and moving images can be selectively displayed on the border displays, the
images comprising ornamental designs, and/or alphanumeric characters providing
information about the image on the main display or the picture disposed in the pocket.
The images displayed on the border displays can still images or moving images related
to the image or picture shown by the main display.

An electronic circuit is also provided which includes a controller and a display

driver. The controller generates control signals translated by the driver circuit into
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corresponding data signals for the main display, if an image is to be generated, and/or for
the border displays . The data for the images is stored in a memory that may be a

permanently installed memory or it may be a removable memory such as a flash memory

card, or both.

5 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a front view of a picture frame constructed in accordance with
this invention;

Figure 2 shows a side view of the picture frame of Figure 1;

Figure 3 shows an enlarged partial sectional view of the upper part of the picture

10 frame of Figures 1 and 2 taken along line III-III in Figure 1;

Figure 4 shows a block diagram of an electronic circuit used to control the images
displayed by the picture frame of Figures 1-3; and

Figure 5 shows the picture frame of Figures 1-4 with a photograph on the main

display and images on the border displays.

15 DETAILED DESCRIPTION OF THE INVENTION
Referring now to Figures 1-3, a picture frame 10 is illustrated having a base 12
made of cardboard or other relatively stiff material, and a border 14 attached
circumferentially to the base 12. The base 12 has an inner surface 16. Border 14 is
formed with a window 18. The window may have any geometric shape desired although
20 rectangular is preferred. A transparent cover 19 may be positioned in the window 18 and
attached to the border 14 in any known manner.

In one aspect of the invention, a display 20 is mounted on the inner surface 16 of



10

15

20

WO 00/60572 PCT/US00/09079
5

the base 12. Display 20 may be made of LCD material, such as displays available from
Micro Display Corporation of Richmond, California or Kopin Corporation of Taunton,
Massachusetts, or it may be a display made of a light emitting polymer (LEP), such as
displays available from Cambridge Display Technology of Cambridge, United Kingdom.

A slot 22 is formed between the border 14 and the inner surface 16 to allow a
picture 24 to be inserted. In such a case, display 20 is covered.

Border 14 includes a support 26 generally made of a stiff material. The border 14
is further provided with a plurality of border displays 28 mounted on the support 26. The
border displays 28 are constructed in the same way as display 20. Each display 28 may
be arranged so that it is coextensive with a portion of the support 26, but together all of
displays 28 may substantially cover the whole support 26. Alternatively, the displays 28
may extend only partially over the support 26, as shown in Figure 1. Of course, if
desired, only one or two displays 28 may be provided on support 26, disposed, for
example, along the top and/or bottom portions of the border 14.

A control circuit 30 is also provided to control operation of the displays 20 and
28. As seen in Figure 2, the control circuit may be disposed in a housing 31 attached to
the back of the base 12. Alternatively, the control circuit may be imbedded in base 12,
support 26, or any other portion of frame 10.

Details of the control circuit are shown in Figure 4. The control circuit includes
a microprocessor 32, a memory 34, and display drivers 36, 38, driver 36 being associated
with the main display 20 and driver 38 being associated with the border displays 28. The
memory 34 is used to store imaging data and is wired permanently as part of the control
circuit. Additional digital data may be provided by a removable memory 34A, which

may be, for instance, a flash card (see Figure 2). The images are stored in memories 34,
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34A using an encoding scheme (e.g., MPEG or JPEG) selected to insure that a large
number of images can be stored efficiently. The data from memory 34 and/or memory
34A is selectively retrieved by the microprocessor 32 and is used to generate commands
to the drivers 36 and 38.

The control circuit of Figure 4 may also be provided with means for setting and
changing operational parameters, such as keys 40 and 42 (see Figure 2) and a timer 44.

When the displays 20 and 28 are off, the frame 10 can be used in a normal
manner by inserting a picture 24 into slot 22, so that it is disposed in the pocket formed
between base 12 and border 14. In this configuration, the picture 24 can be viewed
through the window defined by the edges 18, and is protected by the cover 19, just like
in a standard frame.

The frame can also be used even without a picture by activating the control
circuit 30, thereby causing the microprocessor 32 to show an image on the main display
20. In the simplest mode of operation, only a single image is shown on the main display
20.

Alternatively, memory 34 and/or 34A can hold data corresponding to a plurality
of images. The circuit 30 may be set, for example, with key 40 to show one image on
main display 20. Each time key 40 is activated by a user, another image may be
retrieved from memory 34 or 34A and displayed on display 20. Similarly, one or more
images may be retrieved and displayed on the border displays 28. Figure 5 shows the
frame 10 with images being displayed on the main display 20 and the border displays 28.

If desired, frame 10 can also display images stored in memories 34, 34A in a
predetermined sequence to generate a slide show. This mode of operation is initiated by

activating key 42. Key 42 in turn activates the timer 44. The timer 44 controls the
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microprocessor 32 to retrieve successive images from the memory 34 or 34A at regular
intervals and to display it on the main display 20. The same or different images may be
displayed at regular intervals on the border displays 28 as well.

Flash cards have a large capacity and can store sufficient data for a large number
of images to be displayed at a high rate (fbr example 12-30 images per second). These
images can be used to generate a sequence of moving images. Since the total number
of images thus stored may be insufficient to generate a lengthy sequence, the
microprocessor 32 may be programmed to loop the images so they are played in
sequence repeatedly. The sequence of images can be generated on main display 20 or
on the border displays 28.

Images may also be loaded into memory 34 from an external source, such as a
personal computer. For this purpose, an external interface 50 may be provided which
may be, for example, an RS-232 interface, a serial or parallel port, an IR or RF coupler,
and so on. A user can generate an image on his computer, or donwloaded it, for example
from the Internet, and then transmit this image to the microprocessor 32 via interface 50.
The interface 50 can then store this image in the memory 34.

Numerous modifications may be made to this invention without departing from

its scope as defined in the appended claims.
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We claim:
1. A picture frame comprising:
a base having a surface defining a display area;
an electronic display mounted on said surface in said display area; and
a control circuit including a memory that stores imaging data, said control
circuit generating signals for said electronic display corresponding to said imaging data

to generate an image on said electronic display.

2. The picture frame of claim 1 further comprising a border attached to said base,

said border forming a window around said display area.

3. The picture frame of claim 1 further comprising an object securing member
that cooperates with said base to secure an object over said display area for exhibiting the

object.

4. The picture frame of claim 3 wherein said object securing member includes a
border attached to said base and cooperating with said base to form a pocket for the

object.

5. The picture frame of claim 1 further comprising a border and a border display
attached to said border, said control circuit further generating signals for said border

display.
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6. The picture frame of claim 5 wherein said control circuit has multiple modes

of operation, and further comprises a control key for changing said modes of operation.

7. The picture frame of claim 5 wherein said memory stores imaging data
corresponding to a plurality of images, and wherein said control circuit includes a control

key for controlling a sequential display of said images on said electronic display.

8. The picture frame of claim 7 wherein said control circuit and said memory

cooperate to generate moving images on said electronic display.

9. A picture frame comprising:

a base having a surface defining a display area;

an electronic display mounted on said surface in said display area;

a control circuit including a memory that stores imaging data, said control
circuit generating signals for said electronic display corresponding to said imaging data
to generate an image on said electronic display; and

a border attached to said base, said border forming a window around said
display area;

said border cooperating with said base to selectively secure an object over

said base.

10. The picture frame of claim 9 wherein said control circuit and said memory

cooperate to generate moving images on said electronic display.
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11. The picture frame of claim 9 wherein said border includes a plurality of
border displays, said control circuit further generating signals for said border displays to

form images thereon.

12. A picture frame comprising:
a base;
a border attached to said base and forming a window to define a display
area on said base;
an electronic display mounted on one of said base and border; and
a control circuit that generates electrical signals for said electronic display

to control the the display of a preselected image.

13. The picture frame of claim 12 wherein said base and border cooperate to

form a pocket arranged to hold an object to be displayed by said picture frame.

14. The picture frame of claim 12 further comprising a memory that stores

digital data defining said preselected image.

15. The picture frame of claim 14 wherein said memory is a removable memory.

16. The picture frame of claim 12 wherein said electronic display is a color LCD

device.

17. The picture frame of claim 11 wherein said electronic display is a color light
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emitting polymer device.

18. The picture frame of claim 17 wherein said memory stores imaging data

corresponding to a plurality of images.

19. The picture frame of claim 18 wherein said memory and said control circuit

cooperate to generate a sequence of moving images on said electronic display.

20. The picture frame of claim 17 wherein said memory comprises a replaceable

memory.
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