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(54) Title: ELECTROLUMINESCENRBISPIAY APPARATUS

(57) Abstract

A panel, page or substrate-(112) is provided having
a tier of electroluminescent (EL) material which forms a
pattern corresponding to a series of images (130a-d). When
illuminated in accord with a predetermined sequence, the
series of images provide an illusion of movement. A sound
generator (134) is provided to produce a predetermined audible
response associated with the predetermined sequence. One
or more flexible membrane switches (164) are coupled to
simultaneously activate both the EL material and the sound
generator when depressed. The panel may be embodied as a
flexible web that is adapted to roll up over a spring loaded
shaft.
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ELECTROLUMINESCENT DISPLAY APPARATUS

TECHNICAL FIELD
The present invention pertains generally to the field of electronic displays, Specifically, the

present invention pertains to electroluminescent display apparatus ideally suited for educational and entertainment

presentations and advertising displays.

BACKGROUND ART

Electroluminescent (EL) devices, used in pages, panels, displays and board games, generally
comprise a layer of phosphor disposed between two electrodes, at least one of which is light-transmissive. A
dielectric is also disposed between the electrodes, so the EL device functions essentially as a capacitor. When a
voltage of alternating current is applied across the electrodes, the phosphor material is activated and emits light.

EL devices may be manufactured as discrete cells or as large panels or rolls and cither on rigid or
flexible substrates. [n addition, each camponent of the device may be formed as a separate layer, such as a foit
sheet serving as an electrode, and a planar dielectric sheet, with the layers later laminated together as by heat and
pressure. Alternatively, the layers may be combined into overlapping coatings printed on a substrate, as is the case
for a layer of light-transmissive conductive ink serving as atop electrode followed by a layer of phosphor ink in a
dielectric matrix and then another conductive ink coating serving as a back electrode. EL devices have found
widespread uses, e.g. in signs, watch faces, and as backlighting for keyboards.

Membrane switches are generally constructed of two spaced-apart electrically conductive
surfaces on separate substrates. At least one substrate is flexible. For example, each conductive surface may be a
pattern of electrically conductive ink. A spacer layer,with an aperture is positioned between the two facing
conductive surfaces. When a user depresses the flexible substrate containing one of the conductive surfaces, the
two conductive surfaces come into contact thereby causing activation of the switch and closing a circuit.
Membtrane switches have also been vsed in a variety of devices, such as on keyboards and control panels for
appliances. See, e.g., U.S. Pat. No. 4,683,360 to Maser for a membrane switch combined with an EL lamp panel.

U.S. Pat. No. 4,683,360 to Maser discloses a combined electroluminescent panel activated by a
flexible membrane switch. The flexible membrane switch is generally constructed of two spaced-apart electrically
conductive surfaces on separate substrates. At least one substrate is flexible. For example, each conductive surface
may be a pattern of electrically conductive ink. A spacer layer with an apertre is positioned between the two

facing conductive surfaces. When a user depresses the flexible substrate containing one of the conductive surfaces,

the two conductive surfaces come into contact, thereby causing activation of the switch and closing a circuit.

U.S. Pat. No. 4,532,395 to Zukowski discloses a combination flexible membrane switch panel
disposed adjacent to flexible EL material. The flexible membrane switch includes two spaced-apart electrically
conductive surfaces on separate substrates with a spacer layer, having an aperture positioned therebetween, One of
the conductive surface is flexible, with another flexible layer, having translucent indicia, positioned adjacent to and

spaced apart therefrom. Disposed between the translucent indicia and the flexible membrane is a flexible layer of
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EL material. In this manner, both the indicia layer and the EL material may be depressed to allow operation of the
flexible membrane switch.

Many interactive games and learning devices include flexible membrane switches to allow a user
to control some elements of the stimuli these devices produce. In this fashion, the games and leaming devices are
more likely to hold the attention of a user for a longer period of time when compared to passive devices.

U.S. Pat. No. 5,087,043 to Billings et al. discloses an interactive audio-visual puzzle that in-
cludes, in pertinent part, a rigid puzzle form defining a predetermined number of form cutouts, an upper graphic
disposed on the form upper surface and a plurality of respective removable puzzle pieces. Each of the puzzle
pieces includes a peripheral configuration conforming to that of an associated form cutout and bears a piece
graphic. A flexible membrane bears on the underside thercof, along with a plurality of conductors in a
predetermined relative disposition. A plurality of respective lower graphics overlie the flexible membrane and
underlie the form cutouts. A sound generator producps respective predetermined associated sounds in response to
the input signals applied thereto. The flexible membrane conductors, space and ground plane cooperate to form a
touch-pad which corresponds to each of the lower graphics electrically connected to the sound generator. In this
manner, the sound generator is selectively actuated to produce sounds in response to input signals. A drawback
with Billings et al. is that no animation is provided which would provide the puzzle with more appeal to a user.

U.S. Pat. No. 4,703,573 to Montgomery et al. discloses a visual audible activated work that
includes, in pertinent part, at least two pages pivotally attached to each other so that the pages are pivotal from a
Juxtaposed closed position to an adjacent opened position. A liquid crystal display (LCD) is affixed to one of the
pages. A sound generator is attached to the LCD, and a power supply is coupled to automatically provide power to
both the sound generator and the LCD when the pages are paced in the opened position. A drawback with
Montgomery et al. is that the LCD display limits the number and variety of interactive devices that may be present
on any given page.

A variety of billboard and signboard systems arc available for indoor and outdoor advertising,.
U.S. Pat. No. 5,123,192 to Hsieh discloses a display system that includes a liquid crystal display plate. The display
plate is typically positioned indoors between a product to be advertised and a store-front window. The display pate
is visible from the outside, and is adapted to alternatingly become transparent and transiucent, In this fashion, the
display plate periodically forms images which may associated with the product and allows viewing of the product
through the windows, without any images being present.

U.S. Pat. No. 4,739,567 to Cardin discloses a display system for a store-front window that
includes a retractable projection screen, a slide projector and a mirror. The projection screen is disposed proximate
to the window, with the mirror disposed opposite to the window. The slide projector is positioned to direct an

image away from the window onto the mirror. The mirror is orientated to project the optical image information

onto the screen. A timer is employed to allow the screen to be periodically retracted. Typically, the timer means

retracts the screen during the daylight hours so that the store-front window may be used as a simple display
window. During the evening hours. the projector screen is lowered so that images may be viewed thereon, A

second timer means is employed to sequence the siide projector through the que of slides contained therein. A

SUBSTITUTE SHEET (RULE 26)




drawback with the two aforementioned systems is that they are relatively
complicated requiring precise orientation of the various components of the
system, thereby precluding portability.
Many portable viewing screens are available in the prior art. U.S. Pat.
5 No. 4,169,658 to Brown and U.S. Pat. No. 4,110.003 to Zinn each discloses a
portable projection screen that includes a flexible viewing surface. The
flexible viewing surface is typically stored in a portable housing and may be
extended therefrom to facilitate viewing optical information generated from,
for example, movie or slide projectors. A drawback with these devices is that
10 the operation of the screens depends upon the availability of a projection
system. In addition, as discussed above in regard to U.S. Pat. No, 4,169,658
there is difficulty in comprehending the optical information viewed.
outdoors, on a projection screen during daylight hours.
Other displays have been manufactured from electroluminescent (EL)
15 devices which generally comprises of a laver of phosphor disposed between
two electrodes, at least one of which is light-transmissive. U.S. Pat. No. to
Veltri et al. discloses such a display which includes an EL strip adapted to
function as a belt to form to the body of a wearer. The low power
requirements of the belt allow the EL material to be powered by a battery.
20 The EL material allows the wearer to be seen at night and during low-light
conditions. for example, during dusk. While highly portable, the belt does
not afford a sufficient amount of surface area to function effectively as a

display for advertisements.

E An advantageous feature of the present invention is to provide an
' 25 apparatus utilizing electroluminescent display means and membrane

.. 5 switches for imparting educational and entertainment information in an

interactive manner.

s Another advantageous feature of the present invention is to provide an
interactive page or panel device with audiovisual stimuli in which the visual

30 aspect of the stimuli provides an illusion of movement.

Another advantageous feature of the present invention is to provide an

increased number of interactive devices per unit area than interactive devices
of the prior art.

A further advantageous feature of the present invention is to provide an
audiovisual system which is easily adaptable to existing interactive devices.
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A still further advantageous feature of the present invention is to
provide a portable display device that has sufficient swrface area to capture
the attention of listeners and viewers and have them perceive a message
contained therean in various lighting conditions.

According to a firstaspect of the present invention, there is provided a
display comprising:

a layer bearing a first set of a plurality of icons;

a tier of electroluminescent material disposed adjacent to said layer
forming a pattern corresponding to said first set of icons. said pattern
disposed to show a series of illuminated images corresponding to said
plurality of icons of said first set with said plurality of icons and said pattern
arranged to provide an illusion of movement of said first set of icons upon
said pattern being illuminated in accord with a predetermined sequence. and

means. electronically coupled to said electroluminescent material, for
activating said first pattern in accord with said predetermined sequence. with
each of said plurality of icons of said first set adapted to be selectively
viewable with an unaided eve upon said activating means illuminating said
pattern.

According to a second aspect of the invention, there is provided an
interactive book comprising:

a plurality of display sheets, each sheet comprising:

(1) two printable layers, each layer having an inner face and
an outer face. the layers printed with characters,

(2) at least one film of electroluminescent lamps disposed
between the two inner faces of the printable layers, each lamp positioned to
underlie at lzast one of the characters and having associated electric circuitry,

(3) a series of flexible membrane switches disposed in each
sheet. each membrane switch connected to the electrical circuitry of at least
one of the lamps and having a top activation region disposed in the outer face
of one of the printable layers, two sets of canductive traces printed on two
facing membrane layers below the activation region, and a spacer layer
defining a hole. the spacer layer disposed between the two membrane lavers
with the hole positioned between the traces and below the activation region
so that depression of the activation region allows contact of the traces through

the hole of the spacer layer. the contact causing luminescence of at least one
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of the lamps. and in turn causing illumination of at least one of the

characters,
(B) a power supply associated with the film of lamps, and
) means for connecting the display sheets into a book format.

According to a third aspect of the invention, there is provided a display
sheet with motion effects comprising:

a film of electroluminescent lamps, the lamps spatially arranged in a
display pattern, ‘

a first printable layer having characters thereon disposed over some of
the lamps. whereby the characters may be backlighted by the lamps.

a second printable layer having characters thereon disposed over some
of the lamps with the characters facing away from the film of lamps on a side
distal to the first printable layer,

an electrical sequencing circuit for applying energy to the lamps ina
predetermined timed order. and

a power supply connected to the sequencing circuit whereby motion
effects may be produced by activating the lamps with the sequencing circuit.

According to a fourth aspect of the invention, there is provided an
interactive display panel comprising:

a layer bearing a plurality of icons. each of said plurality of icons being
associated with one of a first set and a second set of icons:

a tier of electroluminescent material forming a pattern corresponding to
said second set of icons, said pattern disposed to show a series of images
corresponding to said first set of icons, providing an illusion of movement of
one of said first set of icons upon said second set of icons being illuminated
in accord with a predetermined sequence;

a generator means for producing & predetermined audible response:
and

means, electronically coupled to both said pattern of
electroluminescent material and said generator, for simultaneously activating
both said generator means and said pattern, with said generator means
producing said predeterimined audible response upon said second set of icons
being illuminated in accord with said predetermined sequence.

According to a fifth aspect of the invention, there is provided an
interactive displav panel comprising:
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a layer bearing a plurality of icons, each of said plurality of icons being
associated with one of a first set and a second set of icons, with said first set
being adapted to be viewable with an unaided eye on a continuous basis, and
said second set is selectively viewable with said unaided eye:

a tier of electroluminescent material forming z pattern corresponding to
said second set of icons. said pattern disposed to show a series of images
corresponding to said first set of icons, providing an illusion of movement of
said first set of icons upon said second set of icons being illuminated in
accord with a predetermined sequence;

means, electronically coupled to said electroluminescent material, for
selectively illuminating said second set of icons in accord with said
predetermined sequence, whereby each icon of said second set of icons
selectively becomes viewable with said unaided eye.

According to a sixth aspect of the invention. there is provided an
interactive display panel comprising:

a layer bearing a plurality of icons. each of said plurality of icons being
assoclated with one of a first set and second set of icons:

a tier of electroluminescent material forming a pattern corresponding to
said secoud set of icons. said pattern disposed to show a series of images
corresponding to said first set of icons. providing an illusion of movement of
said first set of icons upon said second set of icons bsing illuminated in
accord with a predetermined sequence, said pattern comprising of a plurality
of electroluminescent regions disposed in said tier with each of said plurality
of regions including a pair of spaced apart electrodes with electroluminescent
phosphor disposed therebetween;

a generator means for producing a predetermined audible response;
and

means. electronically coupled to both said pattern of
electroluminescent material and said generator. for simultaneously activating
both said generator means and said pattern. with said generator means
producing said predetermined audible response upon said second set of icons
being illuminated in accord with said predetermined sequence, said
activating means including a flexible membrane having a first conductive
element and a contact layer having a second conductive element, with said
flexible membrane being spaced apart from said contact layer. placing said
first and second conductive elements in opposing relation with an insulative
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layer disposed therebetween, said insulative layer having an aperture aligned
with said conductive first and second conductive elements.

According to a seventh aspect of the invention. there is provided a roll-
up display panel comprising:

a flexible web having first and second opposed ends, said web
including a tier of electroluminescent material forming an electroluminescent
arrangement and a translucent top layer positioned with respect to said tier to
cover said electroluminescent arrangement, wherein said top laver includes a
plurality of icons, each of which is associated with one of a first set and a
second set of icons, with said electroluminescent arrangement corresponding
to said second set of icons, said first set of icons being adapted to be viewable
with an unaided eye on a continuous basis. and said second set of icons being
selectively viewable with said unaided eye, whereby said second set of icons
is viewable upon said activating means illuminating said electroluminescent
arrangement;

an elongated member defining an axis, said first end of the flexible
web attached to said elongated member, with said flexible web being adapted
to roll between extended and closed positions, with said second end of the
flexible web being distally positioned with respect to said first end in said
extended position and said flexible web being coiled around said axis in said
second position;

means, electronically coupled to said electroluminescent arrangement,
for energizing said electroluminescent material to produce light thereby
producing a viewable pattern on said flexible web: and

meaus. electronically coupled to said activating means, for illuminating
said second set of icons in accord with a predetermined sequerce.

According to an eighth aspect of the invention. there is provided a roll-
up display panel comprising:

a flexible web having first and second opposed ends. said web
including a film of electroluminescent lamps spatially arranged in a pattern, a
cop laver having icons thereon disposed over some of said lamps, whereby
said icons may be backlighted by said lamps:

an elongated member defining an axis. said first end attached to said
elongated member. with said flexible web being adapted to roll between
extended and closed positions, with said second end being distally positioned
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with respect to said first end in said extended position and said flexible web
being coiled around said axis in said second position; and

means, disposed within said elongated member and electronically
coupled to said electroluminescent lamps, for energizing said
electroluminescent lamps to produce light in response to predetermined
stimuli, said stimuli selected from the group consisting essentially of sound,
motion and radiation, thereby forming a viewable illuminated pattern.

According to a ninth aspect of the invention, there is provided a roll-up
display panel comprising:

a flexible web having first and second opposed ends, said web
including a tier of electroluminescent material forming an electroluminescent
arrangement and a top laver positioned with respect to said tier to cover said
electroluminescent arrangement;

an elongated member defining an axis, said first end attached to said
elongated member. with said flexible web being adapted to roll between
extended and closed positions. with said second end being distally positioned
with respect to said first end in said extended position and said flexible web
being coiled around said axis in said second position:

means. electronically coupled to said tier for energizing said
electroluminescent arrangement to produce light;

sensor means for activating said energizing means in response to said
sensor detecting a predetermined stinwli. said stimuli selected from the
group consisting essentiallv of motion. sound and radiation: and

motor means disposed within said body to move said flexible web
between said extended and closed positions. .

SUMMARY OF THE INVENTION

In one embodiment the above objects have been achieved with an
interactive book comprised of a series of individual displav pages. Each page
includes a character-bearing, printable layer overlying a spatially-arranged
display pattern of electroluminescent (EL} lamps with at least one EL lamp
positioned directlv underneath each character that has been selected for
illumination. Each page also includes a membrane switch having an
imprinted activation region which, when depressed by the user, closes the
circuit for at least one EL lamp on the page and thereby causes activation of
the lamp and illumination of the overlying character. By printing with
various luks and on various surfaces. the EL lamps can be used to make
characters appear and disappear. as well as change colour.
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A sequencing circuit is operably connected to the electrical circuitry of at least some of the EL
lamps on a page. The sequencing circuit is triggered by the touch of a membrane switch, as with the circuitry for
the simple illumination of lamps. The sequencer is set for a specific pulse rate and order, causing timed and
ordered activation of the EL lamp series. Precise timing and ordering of the sequenced series in combination with
careful placement of printed characters on the display page provides motion effects, such as animation, of the char-
acters.

In a second embodiment a substrate including a tier of electroluminescent (EL) material forms a
pattern which corresponds to a series of images that provide an illusion of movement when illuminated in accord
with a predetermined sequence, A sound generator is used to preduce predetermined audible tones or words linked
in meaning to the images. A flexible membrane switch is coupled to simultaneously activate both the EL material
and the sound generator when depressed by a user. A layer includes a plurality of icons, with each of the plurality
of icons being associated with one of a first and second set of illustrations. The first set of illustrations is adapted to
be viewable with an unaided eye on a continuous basis, and the second set of illustrations comprises the pattern of
the EL material and are selectively viewable with the unaided eye, when the EL material illuminates. The sound
produced by the generator may or may not be a succession of audible responses corresponding to the predetermined
sequence. Each audible response of the succession may or may not be uniquely associated with one of the illustra-
tions of the secand set.

In another alternative embodiment a toll-up display for use in making presentations includes a
flexible web with a light emitting pattern disposed thereon which comprises of a tier of electroluminescent (EL)
material, covered by a top layer. One end of the flexible web is mounted to an elongated member. The flexible
web is adapted to move between extended and closed positions. In the closed position, the flexible web is coiled
around an axis of the elongated member. In the extended position, the remaining end of the flexible web is
positioned distally from the elongated member. Circuitry is attached to the elongated member to activate the EL
material to produce light. A sound gencrator is coupled to a speaker. both of which are attached to the circuitry to
produce predetermined audible signals. A sensor is coupled to the circuitry. causing it to activate the EL material,
and/or the sound generator, in response to the sensor detecting one or more stimuli, €.g., motion, heat or sound.
The display panel may also include a hollow body with the elongated member disposed within the body to rotate
about the axis of elongated member. The body is adapted to encase the flexible web upon reaching the second

position,

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. | shows a typical page layout for a character-bearing printable layer, according to a first

embodiment of the present invention, and also shows an example of the spine of 2 book having the display pages of

the present invention.

Fig. 2 is an exploded view of some of the layers of a typical display page of the present invention,

with most of the electrical circuitry removed.

Fig. 3 provides an exploded view of a membrane switch according to the present invention.

Fig. 4 is a cross-section of a typical double-sided display sheet of the present invention.

SUBSTITUTE SHEET (RULE 26)
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Fig, § is & crass-section of an alternate embodiment of a double-sided display sheet according to
the present invention.

Fig. 6 i3 8 cross-sestion of another aiternate embodiment of a double-sided display sheet
according to the presen: invention.

Fig. 7 is a block diagram of the typical electrical circuitry of the present invention.

Fig. 8 shows a typical layout for an icon bearing layer which is associated with & substrate in
accord with an alternative embodiment of the present invention,

Fig. 9is an sxploded view of some of the layers of a typical subsmrate of Fig, 8, with most of the
electrical circuitry removed.

Fig. 10 is another exploded view of a flexible membrane switch in accord with the present
invention.

Fig. 11 is an exploded perspective view of electric circuitry and a housing associated with the
embodiment of Fig. 8.

Fig. 12A is a perspective view of another altemative embodiment of the present invention in an
extended position.

Fig. 12B is 2 detailed view of the invention shown in Fig 12A.

Fig. 13 is an exploded perspective view of the invention shown in Fig. 12A.

Fig. 14 is a perspective view of the invention shown in Fig. 12A in a closed position.

Fig. 15 is a perspective view of yet another zlternate embodiment of the present invention,

Fig. 16 is an exploded view of layers of a typical substrate of the present invention, with most of

the electrical circuitry removed.

BEST MODE FOR CARRYING OUT THE INVENTION

With reference to Fig. 1, a typical page layout fer the character-bearing, printable layer 10 of a
display page contains a graphics portion 12, a series of membrane switches 14, and text 6. Although the graphics,
membrane switch, and text portions of the page are shown in separate regions for ease of illustration, they may be
interspersed. e.g, with the text containing instructions to depress the membrane switch at the end of the line of text,
or amembrane switch incorporated Into the illustrated scene. Additionally, text may be illuminated according to
the present invention.

Printable layer |0 contains some translucent regions and a layer of EL lamps underlies printable
layer |0 with the individua! lamps positioned in a pattern corresponding to those portions of the graphics which are
to be illuminated. For example, one EL lamp may be positioned under sun 32. Another lamp may be positioned to
illuminate twvo closely-spaced parts of the illustration, such as ¢louds 34a-b. The characters may be the result of
printing a positive silhouette, such as sun 32, on the outer face of printable layer 10 and a negative silhouette with
dark ink directly undemneath the positive silhouette. This refinement confines the illumination of the EL lamp
below a character ta that selected character. The EL lamps and printing can be combined to achieve a variety of
¢ffects, For example, a character may be printed on a translucent portion of a material of a single color and then

drange color when illuminated by an EL lamp of a different calor. The characters themselves may be illuminated,
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such as sun 32, or may be printed in dark ink and be backlighted when an EL lamp illuminates the background as is
the case for the dark airplane in front of cloud 39. Characters may also be printed on the inner face only of
printable layer 10, such as butterfly 42, so that illumination via EL lamp makes the character “appear” on the outer
surface of printable layer [0. The graphics portion 12 may also contain non-activatable portions, such as at 38,
which simply complete the illusirated scene.

A unique featurc of the present invention is the sequencing of EL lamps to cause motion effects,
such as animation. Individual EL lamps may be positioned beneath individual characters, €.g. the dolphin at each
of positions 40a-d. When the appropriate switch is activated, the EL lamps luminance in a specified order, e.g. first
the lamp at position 404, then 40b, 40c, and finally 40d, giving the appearance of a jumping dolphin. When the
sequencing circuitry is properly timed and ordered with the coordinating characters, animation effects may be
achieved. In another instance, the characters may be printed on the inner surfacc of printable layer 10 in
overlapping form and the EL lamps may be set at a rate designed to provide a smoother appearance of motion.

Activation of the EL. lamps is caused by the membrane switches 14. A membrane switch may
cause aclivation of one EL lamp and illumination of one character. as in sun 32 or butterfly 42, or activation of a
series of BL lamps and a motion sequence within the graphics, as in the jumping dolphins at 40a-d.

The above-described printable layer 10 is presented as a single example of the top layer of a
display page according to the present invention, Another display page having unique graphics, text, and EL lamp
paticrns may be affixed to the back of the first display page with the EL lamps facing inwardly and the
character-bearing layers facing outwardly. The two together form a two-sided interactive EL display panel that
serves as a sheet of a book. A plurality of display pages may be bound together in a book format, as with stitching
at 28 and a fold line at 36 of Fig. 1.

The EL lamps of the assembled book preferably receive energy for luminescence from an
internally housed source. Therefore, the assembled book preferably houses a power supply and circuitry common
to the EL lamp patterns of each display page in a central area such as the spine 18 of the book, as illustrated in Fig.
1. The pawer to run the EL lamps may be supplied, ¢.g.. by batteries 20 housed in a hollow tube 22 of spine 18 in
conjunction with an inverter 26, also located within spine 18. Inverter 26 converts the DC voltage of the batteries
into the AC voltage required to activate the EL lamps. Tube 22 is shown with a removable cap 21 at one end for
replacement of the batieries 20. A battery input voltage in the range of 1-1/2 V1o 12 V may be used, with 6 V
preferred. Typically, the inverter output is at 2 voltage in the range of 80 to 160 V and a frequency in the range of
400 to 2000 Hz, with 100 V and 1200 Hz preferred. Sequencing circuit 24 is also shown located in spine 18 of Fig,
| because in the illustrated example, a single sequencing circuit having a set pattern is used for the

motion-sequenced graphics of each display page. Alternatively, different timing and ordering patterns may be used
for each display page.

) Fig. 1 also shows electrical lcads 30 and wiring 44 connecting to the circuitry for the EL lamp
patierns of each display page. The sheets of the book are aligned and preferably conductive epoxy, not shown, is
then used 10 inte.rconnect the circuitry of the display pages, the power supply, and the sequencing circuit.

Alternatively, metal eyelet-type rivels may be used to interconnect the circuitry.
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Referring to Fig. 2, character-bearing, printable layer 10 is shown with a printed positive
silhouette 102 on its outer surface. A negative silhouette of the same character is printed on the backside, or inner
sutface, of printable layer 10, as indicated by 104. The characters may be printed with ink on the outer surface,
inner surface, or both depending on the desired effect, as discussed above.

Below the printable layer 10 lies the EL lamp layer. The EL lamps of the present invention are
preferably discrete cells which are situated close to printable layer 10 for maximum brightness of the overlying
characters. For ease of illustration, the EL lamp layer has heen separated into its components, but the connecting
circnitry is not shown. The EL lamp layer shown is a typical EL polymer thick film with a top electrically
conductive and light-transmissive ink pattern 86 serving as a top electrode and a bottom electrically conductive ink
pattern 90 serving as a bottom electrode. Top electrode 86 is preferably disposed on the underside, or inner
surface, of layer 100. Bottom clectrode 90 is preferably disposed on the top, or outer surface, of layer 106. "Inner"
and "outer" surfaces, as used here, refer to positions relative 10 a core or base, such as base substrate 98, of a typical
display page or display sheet. Between the two electrodes lies the EL phosphor 88, which may also be in the form
of an ink. and a dielectric 92. The electrodes 86 and 90 are aligned with the EL phosphor 88 and dielectric materia)
92 to form the EL lamp. Top electrode 86 is made light-transmissive to emit the luminescence of EL phosphor 88.
A pattern of EL lamps is shown in Fig. 2 corresponding 1o selected characters of printable jayer 10.

Although the various components of the EL lamps are shown as being incorporated in different
segments of film, such as 100, 92 and 106, the present invention may be manufactured with the EL lamps being
"printed" directly on the inner surface of printable layer 10. The componenis are thus laid down as successive
coatings of first conductive ink, phosphor, dielectric matrix material, and second conductive ink. A combination of
the coating and separate layer methods may be used to effectively combine layers 10 and 100 or 106 and 98, so that
the conductive ink patterns are printed directly on layers 10 or 98 and only a separate dielectric and phosphor layer
is between them. See Fig. 5. This combination of layers is also applicable to the conductive ink traces for the
membrane switches. described below. Other types of EL lamps, such as those utilizing foil electrodes or
phosphor-impregnated resins may also be used.

Also below printable layer 10 are the inner components of membrane switches 14. Figs. 2 and 3
illustrate the design of membrane switch 14, without connecting circuitry. The membrane switch includes a top
pair of parallel spiral conductive ink traces 52 on a first surface, such as the underside of layer 100 or the inner
surface of printable layer 10, and a bottom pair of parallel spiral conductive ink traces 54 on a second surface, such
as the top surface of layer 106, as in Fig. 2, or base substrate 98. s in Fig. 3. The two sets of spirals are positioned
to face each other, but are spaced apart with a spacer layer of predetermined thickness. The spacer layer contains
apertures 50 which are aligned with the top and bottom sets of spirals 52 and 54, respectively. Printable layer 10 is

printed with activation regions 46 of the membrane switches 14 indicating where the user should depress the

“switch. When the activation region 46 of a switch is depressed, top spiral set 52 comes into contact with bottom

spiral set 54 through aperture 50, thus activating the switch and closing a circuit.
Although the spacer layer containing apertures 50 is shown in Fig. 2 as layer 92, i.e. the dielectric
layer of the EL lamps. this is not a requirement. The spacer layer for membrane switches 14 may be completely

separate from the EL lamp compenents and this is especially true if the EL lamps are formed as ink and resin
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coatings on the inner surface of printable layer 10. The layers of membrane switches |4 which contain the top set
of spirals 52 and the activation regions 46 are preferably made of flexible material such that depression of
activation region 46 causes sufficient deflection of those layers to allow contact of the top and bottom sets of spirals
52 and 54. A material such as Mylar offering flexibility for light-pressure touch activation and durability for use in
children's books is preferred.

The display pages of the present invention are preferably constructed using nonporous, flexible
polymer substrate materials such as Mylar. Paper or fabric may also be used. it may be desirable to use core
substrates and spacer layers that are semi-rigid, however, for durability. The printable layers are preferably 0.003
10 0.020" thick. The base substrate 98 of Fig. 2 is preferably 0.010 to 0.035" thick. Layers 100 and 106 of Fig, 2
are preferably 0.010 t0 0.020" thick. The dielectric layer 92 varies depending on the voltage used, but a thickness
0f 0.010 to 0.030" is typical.

The printable layer 10 and underlying EL lamp and internal membrane switch layers 100, 92, and
106, are repeated in reverse form on the flip side of base or core substrate 98. Thus, Fig. 4 shows a cross-section of
a complete double-sided, typical display sheet of the present invention. Layers 10, 100, 92, 106 and 98 are
followed in order by a layer 106", similar to 106, a layer 92', similar to 92, a layer 100, similar to 100, and another
churacter-bearing. printable layer 10", having a different scene in its graphics region and different text than printable
layer 10. Preferably. the membrane switches on a first display page. or one side, shown e.g. as printable layer 10,
of a double-sided display sheet, are not located directly opposite the membrane switches on the attached display
page, or second side, shown e.g. as printable layer 10", of a double-sided display sheet. This placement avoids
undesired activation which would waste battery power. Layers 92 and 92' are shown containing EL phosphors 88
and 88", respectively, and apertures 50 and 50, respectively. Conductive patterns and traces 86 and 52 are indicated
on layer 100, us are 86' and 52' on 100'. Similarly, conductive patterns and traces 90 and 54 are indicated on layer
106, as are 90' and 54' on 106'. Membrane switch activation regions 46 and 46' are also shown on the printable
layers. Fig. 4 shows positions A-D as possible locations for characters which are backlighted by the EL lamps.
Additionally, the assembled double-sided display sheet may contain laminated coverings for durability.

One alternative structure, described above and itlustrated in Fig. 5, has a portion, i.¢. the
light-transmissive top electrodes 86 and 86", of each pattern of EL lamps printed on the back of the printable layer
10 or 10', eliminating layers 100 and 100". The EL phosphor material 88 or 88" may also be included in the portion
of EL lamp that is printed on the inner faces of printable layers 10 and 10", Fig. 5 also shows layers 106 and 106'
removed, as compared with Fig. 4. The bottom electrodes 90 and 90’ are printed, then, on either the inner faces of
dielectric layers 92 and 92" or on the surfaces of base substrate 98.

A further alternative structure for the dispiay sheet of the present invention has a single EL film

layer forming a core that may be used to illuminate both display pages of a double-sided display sheet, as illustrated

in Fig. 6. This requires the EL film layer to be light-transmissive in directions towards bath display pages,

however. Fig. 6 shows a single EL film layer, i.c., the EL phosphor dielectric material, and top and bottom
electrodes. serving to illuminate characters on both of the printable layers 10 and 10". One EL lamp causes
illumination at position A on layer 10 because its light-transmissive portion, 86 and 88, is directed toward layer 10.

The other EL lamp has its light-transmissive portion, 8G' and 88", directed toward layer 10" and thus causes
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illumination at position D. EL lamps that luminesce in both directions simultaneously may also be used. Note that
in Fig. 6, the internal portions of the membrane switches are shown in adjacent positions of a single layer, but each
has an activation region 46 or 46" in printable layer 10 or 10", as appropriate.

Fig. 7 contains an example of the electrical circuitry for a first page 60 and a succeeding page 62.
Each page shown contains three simple EL lamps: 65, 67, and 69 on page [ and 75, 77, and 79 on page n. The
pages also each contain a sequenced series of EL lamps: 71a-f on page I and 81a-f on pagen. Allof the EL lamps
are activatable by membrane switches whose activation regions are printed on the character-bearing printable layers
overlying the lamps, For simplicity, the two pages contain identical EL lamp patterns. Different patterns may be
used on the pages, however.

The membrane switches 14 of the present invention are preferably of a double pole design,
meaning that two poles of the switch are closed simultaneously. Fig. 7 shows the two poles of a single membrane
switch as 64a-b. Activation of the membrane switch operably connected 1o EL lamp 65 closes the circuit at poles
64a at 60 and 64b at 60' and allows the AC voltage provided by DC voltage 84 and inverter 26 to cause
luminescence of EL lamp 65. Simple EL lamp page circuitry 72 similarly allows luminescence of lamps 67 upon
activation of switch 66a-b and lamp 69 upon activation of switch 68a-b. In the same manner, simpie circuitry 82
for page n allows luminescence of lamps 75, 77, and 79 upon activation of switches 74a-b, 76a-b, and 78a-b
respectively, with poles located at G2 and 62'.

Double-pole membrane switches arc also utilized for activation of the sequenced series of EL
lamps. Page | shows EL Jamps series 71a-f activated by switch 70a-b. When the circuit is closed, sequencing

circuit 24 through circuitry 58 causes luminescence of EL lamps 71a-f according 1o a set timing and ordering

- pattern. The sequencing circuit 24 is also operably connected 1o page n via sequencing circuitry 58. Thus,

activation of switch 80a-b causes sequenced luminescence of EL lamp series 81a-f,

Each display page of the present invention is similarly connected to preferably both the
sequencing circuitry 58 and the circuitry for simple luminescence, depending on the illumination requirements of
the page. The placement and number of EL lamps for the EL lamp pattern of each page may vary. Additional
electrical sequencing patterns may be set in the sequencing circuit, so that the timing and order of illumination on
the various pages having sequenced lamp series need not be identical, Also, more than one sequenced lamp series
may be present on a single page. The multiple sequenced lamp series on a page may contain different electrical se-
quencing patterns.

The double-pole membrane switch design allows the single electronic sequencing circuit 24
shown in Fig. 7 to control the sequenced series of EL lamps on all pages of the book individually. The first pole

70a, e.g., controls the sequencing circuit 24 and the secand pole 70b connects the specific page, here 60", to the

return side of the inverter 26.

The present invention provides a unique usage for EL lamps and membrane switches that will

casily find application for educational and entertainment purposes.
With reference to Figs. 8 and 9, a second embodiment of the present invention is shown including
a typical page layout for an icon bearing, printable layer 1 10 of a substrate that contains a graphics portion 112 and

atext portion 114. The substratc may be a greeting card, a page of a book, a panel or other sheet material. For
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purposes of description, the substrate will be an interactive board game. Graphics pottion |12 and text portion 114
are shown in separate regions for ease of illustration and may be interspersed, e.g., with the text positioned
proximate to a particular graphic providing detailed information about the same. Additionally, text may be illumi-
nated according to the present invention.

Layer 110 typically includes two sets of icons. A first set of icons | 16, shown with solid lines, are
formed to be viewable with the unaided eye on an essentially continuous basis. In this manner, icons 116 reflect
light which is incident thereon. A second set of icons [18, shown in dashed lines, are formed to be selectively
vicwable with the unaided eye. Typically, icons 118 are translucent regions, which are printed on the inner face
only of layer [10. A layer of EL material 120 underlies layer 110 and is formed to luminesce in areas adjacent to
the translucent regions. which correspond to icons 118. For example, an EL area may be positioned under sun 122,
as well as areas 122a-c. Another EL area may be positioned to illuminate two closely-spaced parts of the
illustration, such as clouds 124a-b. The icons may be the result of printing a positive silhouette, such as sun 122,
on the outer face of printable layer 110 and a negative silhouette with dark ink directly underneath layer 110
adjacent to the positive silhouette and proximate to the areas 122a-c. This refinement confines the illumination of
the EL material to a region of layer 110 associated with icons of either the first (16 or second 118 set. In this
manner, illumination of icons 118 via EL material allows icons to seem as though they “appear out-of nowhere” on
the outer surface of printable layer 110. EL material 120 and printing can be combined to achieve a variety of
effects. For example, a graphic may be printed on a translucent portion of a material of a single color and then
change color when illuminated by an EL device of a different color. The icons themselves of the first set 116 may
be illuminated, such as sun 122, or may be printed in dark ink and be backlighted when an EL device illuminates
the background as is the case for the dark airptane in front of cloud 126. The graphics portion 112 may also
contain non-activatable portions which simply complete the illustrated scene.

The shapes of the translucent regions are logically associated with one or more of the icons of the
first set 116. For exampie, water 130 may be one of the icons of first set 116 and may have, associated therewith,
dolphins 130a-d. which may be four of the icons of the second set 118. Dolphins 130a-d would not be viewable
until EL material 120 is activated. To activate EL material 120, a plurality of switches/buttons 132 may be
employed, or a microphone may be connected to allow voice activation of the EL material. Although switches are
shown positioned in a region separate from graphics portion 112, it is preferred that switches 132 be positioned so
as to lie underneath dolphins 130a-d. With this design, it is necessary to use flexible membrane switches, which are
well known in the art. To operate the switches 132, it is understood that both EL material 120 and layer 110 must
also be formed from a flexible material.

By properly sequencing the illumination of EL material 120, an illusion of motion may be

achieved with respect to icons 118. In ancther instance, the icons may be printed on the inner surface of layer |10

in overlapping form, and the EL material may be set at a rate designed to provide a smoother appearance of mation.

Overlapping EL areas could include sun 122b and cloud 117. Sun 122band cloud 117 may be disposed so that
they are not viewable until the EL area positioned underneath the same illuminates, as discussed above with respect
to icons 118. In this fashion, at the initiation of the illumination sequence of 122¢, 122b and sun 122a, the EL

material associated with cloud 117 would be illuminated. Upon illumination of cloud 122b, EL material
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corresponding to letier 149 extinguishes. momentarily leaving only cloud 122b illuminated. By carefully
overlapping a succession of similar images in this manner, a relatively smooth appearance of motion may be
achieved.

A sound generator, shown more clearly in Fig. 4, is coupled 1o a speaker 134 to produce an
audible response which may be associated with icons of the first 116 second 118 sets. When the sequencing
circuitry is properly timed and ordered with the icons and audible responses, visual animation may be achieved
with corresponding audio accompaniment. For exam‘ple, upon illumination of dolphin 130a, sound generator may
produce the sound of breaking water to imitate the sound of a dolphin emerging from water 130. During the
illumination of dolphins 130b-c, sound generator may produce the sounds of the dolphin clatter, or speech. In this
fashion. the sound generator may produce a sequence of audible responses associaled with the sequence of
illumination of icons of the first 116 and second 118 sets. Further, each audible response in a sequence may be
uniquely associated with the illumination of a particular icon of either the first 116 or second 118 sets.

Ifan amusing scenario is 1o be produced, the sound generator may imitate the sound of a jet air-
liner, missile or Apollo-NASA Communications sequence during the illumination of dolphins 130b-c. exaggerating
the flight of the same across water 130. Finally, upon illumination of doiphin 130d, sound generator may produce
the sound of a large splash, emphasizing the rcturn of the dolphin to water 130. The combined audio visual stimuli
provides the full effects of a motion picture.

Layer 110 is shown with a printed positive silhouette 122 on its outer surface. A negative silhou-
ette 122 of the same icon is printed on the backside, or inner surface, of layer 110, as also indicated by 122a-c. The
icons may be printed with ink on the outer surface. inner surface, or both depending on the desired effect, as
discussed above. Below layer 110 lies the EL material 120. EL material 120 of the present invention includes a
plurality of electroluminescent regions each of which comprises of EL phosphor 138 disposed between a top
conductor 140 and a bottom conductor 142, Preferably, each electroluminescent region is situated proximate to
layer 110 for maximum brightness of the overlying icons of second set 118. For ease of illustration, EL. material
120 has been separated in its components, but the connecting circuitry is not shown. Top conductor 140 is typi-
cally formed on EL polymer thick-film as an electrically conductive ink. Preferably, top conductor 140 is disposed
on the underside, or inner surface, of layer 144 proximate to graphics of first set 118 and is light-transmissive to
allow light from EL phosphor 138 to pass therethrough. Bottom electrode 142 is preferably disposed on the top, or
ourer surface, of layer 146. "Inner" and "outer" surfaces, as used here, refer to positions relative to a core or base,
such as base substraie 148. of a typical display page or display shect. EL phosphor 138 is typically in the form of a
conductive ink disposed on a dielectric 150. Electroluminescent regjons, shown in Fig. 9. correspond to selected
icons of layer 110.

Although the various components of EL material 120 are shown as being incorporated in
different segments of film. such as 144, 146 and 150. the present invention may be manufactured with all
components of EL material 120 being "printed" directly on the inner surface of layer 110. The components are thus
laid down as successive coatings of first conductive ink. phosphor, dielectric matrix material, and second
conductive ink. A combination of the coating and scbarate layer methods may be used to effectively combine

layers 110 and 144 or 146 and 148, so that the conductive ink patterns are printed directly on layers 110 or 148 and
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only a separate dielectric and phosphor layer is between them. This combination of layers is also applicable to the
conductive ink traces for the membrane switches, described below. Other types of EL material, such as those
utilizing foil electrodes or phosphor-impregnated resins may also be used.

Referring also to Fig. 10, below selected icons are the inner components of flexible membrane
swilches 132, Switches 132 are shown without connecting circuitry for case of discussion. Each membrane switch
132 includes a top pair of parallel spiral conductive ink traces 152 on a first surface, such as the underside of layer
154 and a bottom pair of parallel spiral conductive ink traces 156 on a second surface, such as the top surface of
layer 158. The two sets of spirals are positioned to face each other, but are spaced apart with a spacer layer 160 of
predetermined thickness. Spacer layer 160 contains apertures 162 which are aligned with the top and bottom sets
of spirals 152 and 156, respectively. As discussed above, in the preferred embodiment, membrane switches 132
may be disposed underneath onc of the electroluminescent regions of EL layer 120 which switch 132 will cause to
illuminate. Upon depressing the selected icor on layer 110, the top spiral set 152 comes into contact with bottom
spiral set 154 through aperture 150, thus activating switch 132, closing a circuit and illuminating electroluminescent
regions of EL laver 120. To this end, switch 132 is typically positioned proximate to layer 148, with layer 110 and
all of the intervening layers between switch 132 and layer 110 being flexible. Upon depressing the appropriate
switch 132, an icon of the first sct 116 may be provided motion by icons of the second set 118. For example, the
sound generator may prompt a user with an audible response as follows: "Watch the sun rise”. After hearing the
aforementioned audible response, a user would press on icon 122. This would cause switch 132, shown on layer
148, to cause phosphor A to irradiate fight. Timing circuitry, discussed later with respect to Fig 11, would
sequentially illuminate and unilluminate phosphor B, C. and D. This in turn would cause icons 122¢, 122b and
i22a 10 appear and disappear, leaving only icon 122 illuminated. After the illumination sequence of 122¢, 122b
and 122a has ended, an appropriate audibie response could be generated.

tn addition, some or all of switches 132 may not be disposed underneath EL material 120,
Rather, some flexible membrane switches 164 may be formed in the same layers as EL material 120. In this
manner, switch 164 may be disposed in the graphic portion 112 underneath a graphic associated with the first set
116, to indicate where a user can locate switch 164. Switch 164 includes a top pair of parallel spiral conductive ink
traces 166 which may be disposed on surface 144, as well as a bottom pair of parallel spiral conductive ink traces
168, which may be on the top surface of layer 146, or base substrate 148. An aperture 170 may be positioned
between top 166 and bottom 168 traces 1o perform the same functions as aperture 158, discussed above. Switches
not included in the graphic portion 112 typically have, associated therewith, an activation region 172 to indicate
where the user should depress switch 164 to activate EL material 120. When the activation region 172 of a switch
is depressed, top spiral set comes into contact with bottom spiral set, as discussed above.

Referring also to Fig. 11, an advantage with having the EL material 120 and layer 110 disposed

above switch 130 is to make the present invention casily adaptable to existing board games that provide audio

stimuli, Such games typicaily employ sound cards activated by flexible membrane switches. By layering both the
EL material 120 and layer 110 over the existing flexible membrane switches, an existing audio board game may be
easily upgraded to provide visual stimuli. The existing flexible membrane switches are coupled to both the EL

material 120 and the sound generator to simultaneously activate both audio and visual stimuli. The visual stimuli
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provided may be designed to enhance the existing audio programming of the board game. Alternatively, many of
the preexisting board games may be easily reprogrammed to change the sounds generated to enhance the visual
stimuli. In this manner, existing board games may be easily and inexpensively altered to keep apace with the
rapidly changing trends of children's eneriainment.

An additional benefit with the layered design concerns the efficient use of substrate on which the
switches and EL material are disposed. Specifically, with the layered design, more switches per unit area may be
disposed in the board game, providing more interactive devices for a user. For example, an array or matrix of
switches may be included. Top conductive traces 165 may be disposed spaced apart from bottom conductive ink
traces 167. with a plurality of corresponding apertures 169 disposed in an insulative layer therebetween, with
corresponding electroluminescent regions being present. The advantage of having more interactive devices is that
the game becomes more suitable for children of younger years. By placing the switch 130 undemeath the icon
which is the subject of attention, a one-to-one correspondence is facilitated between the icon and the visual
response expected. This concept is easily demonstrated by considering the sound generator producing the afore-
mentioned audible response of "Watch the sun rise". Upon hearing this prompt, a user would merely press on icon
122 to elicit the visual response discussed above. thereby providing a one-to-one correspondence between icon 122
and the visual response expected. 11 the sound generator prompted the user to “see the dolphins jump", the afore-
mentioned correspondence is not present. The dolphins may not be seen, precluding the user from knowing where
a switch is positioned to elicit the usual stimuli expected, i.e., the sequential illumination of dolphins 130a-d.
Rather, a user would have to embark on an abstract association of water 130 with dolphins 130a-d. After making
the aforementioned association, a user would understand the need to press on icon 130 to activate icons 130a-d.
Many users of the present invention would not have developed the cognitive ability to make abstract associations.
By placing switch 130 underneath an icon which is the subject of attention, less abstract thought processes need be
utilized for a user to enjoy the interactive device. Simply put, the device becomes more suitable for users who have
not developed the cognitive abilities necessary to successfully comprehend abstract associations.

The substrate of the present invention is preferably constructed using nonporous, flexible polymer
substrate materials such as Mylar. Paper or fabric may also be used. It may be desirable 10 use core substrates and
spacer layers that are semi-rigid, however, for durability. The printable layers are preferably 0.003 to 0.020" thick.
The base substrate 148 is preferably 0.010 to 0.035" thick. Layers 144 and 146 are preferably 0.010 to 0.020"
thick. The dielectric layer 150 varies depending on the voltage used, but a thickness of 0.010 to 0.030" is typical.
Comparable dimension may be employed for flexible membrane switch layers 154, 158 and 160,

Each of the flexible membrane switches 132 is coupled to a printed circuit board (PCB) 174 via
traces 176. A combination sound generator and sequencing circuit is disposed on the PCB 174 and may take the
form of an integrated circuit coupled to speaker 134. A suitable power source, such as batteries 180, are provided
o power the device. A power button 182 is coupled to the power source 1o selectively actuate the interactive
device. A housing is provided which includes upper 184 and lower 186 casings. Upper casing 184 includes a
window 188. Additional openings are provided 10 mount button 182 and speaker 134 so that they may be
operationally coupled to upper casing 184. Layer 110 is mounted to be adjacent to window 188, with EL material

120 disposed adjacent thereto. Spaced apart from the EL material 120 is an array of flexibie membrane switches.
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Disposed between the EL material 120 and the switch array are maces 176, with lawer casing 186
fastening to upper casing |84 via screws or the like.
Referring to both Figs, 12A and 12B, a roll-up display panel 210 is shown as having a flexible
web 212, one end 214 of which is mounted to an elangated member 216. End 218 of flexible web 212, opposite to
5 end 214, includes a handle 220 affixed o a rigid body 222. Flexible web 212 includes a light emirting pattern 224
which comprises of a tier 226 of electroluminescent (EL) material. A top layer 228 is disposed so as to cover ier
226 and may include one or mare sets of icons which are associated with pattern 224, For example, a first set of
icons 230, shown with solid lines, are formed to be viewable with the unaided eye on an essentially continuous
basis. In this manner, icons 230 may reflect light which is incident thereon. A second set of icons 232, shawn in
10 dashed lines, are formed to be selectively viewable with the unzided eye. Circuitry 234 is disposed an a printed
circuit board, which is attached to elongated member 216, and is electronically coupled to activate the EL materjal
226 to produce light. Cireuitry 234 includes 2 sound generator 236 having a speaker, to produce predetermined
sudible signals. A sensor 238 is &Gupled to circuitry 234, causing it to activate the EL material 226, and/or sound
generator 236 in response to sensor 238 detecting one or more stimuli, e.g, light, motion, heat or sound. Te that
15 end, citeuitry 234 may include a microprocessor 240 and associated memory 242 containing preprogrammed
sounds and illumination sequences, diseussed more fully below. Display panel 210 may be powered by any

. e suitsble power source, e.g., a battery or by coupling to AC power via a plug 244 and appropriate rectification and

voltage reduction.

vere” Flexible web 212 is adapted to mave between an txtended position, shown i1 Fig. 124, and 2

+20  closed position, shawn in Fig. 4. In this fashion, display panel 210 is considered extendable and retractable.
Referring also 1o Fig. 124, in the open position, flexible web 212 is extended so that end 218 is positioned distaily

ss v ftom both elongated member 216 and end 214. Typically, elongated member 216 is weighted to sufficiently

straighten flexible web 212 30 as 1o provide a substantially flat surface, To this end, in operation, handle 220 is
typically placed upan a protrusion extending from a vertical surface, with the elongated member 216 puiling

25 flexible web 212 taut. under force of gravity. To place flexible web 212 in the closed position, elongated member

$*,  1l6ismoved, typically by hand, to rotate about its longitudinal axis 246 untit flexible web 212 is completely coiled
ve.  aboutaxis246. This places end 218 proximate to elongated member 216,

Referring also to Fig. 13, an alternate embodiment of the display panel 210, a hollow body 290 is provided,

. with the elongated member 216 rotatably disposed therein. A slot 292 extends parallel to axis 246 with flexible web

30 212, extending lherefhrough. As with the embediment discussed above with respect to Figs. 12A-14, flexible web
212 is adapted to extend between the extended and closed positions, However, in the embodiment shown in Fig.
15, body 290 encases flexible web 212 when placed in the second pasition. Upon reaching the second position,
handle 220 and rigid body 222 are disposed in abutting relation with slot 292. Hollow bedy 290 is typically
watertight. A flexible membrane 296, such as rubber, is disposed about the periphery 294 of slot 292 so that 2

35 watertight seal is formed upon flexible web 212 reaching the closed position. Various means may be smployed to
facilitate movement between the open and closed positions. For exemple, 2 reversible motor may be connected to
2longaced member 216 (Fip, 14) to move the same, as disclosed in U.S.PatN0.5,296,964 which is incorporated by

eference herein. An advantage with providing a reversible motot is thet the motar may be connected to operate in
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response to sensor 238 detecting the appropriate stimuli, as discussed above. This would allow panel 210 to extend
automatically, allowing pattern 224 1o be displayed and then retract, thereby providing flexible web 212 with
greater protection from environmental conditions. Alternarively, flexible web 212 may be moved between, and
positioned in, the open and closed positions by a torsional fores supplied by 2 bearing bracket, as described in U.S,
Pat. No. 4,169,658, which is incorparated by reference herein. Finally, 2 supporting structure, 8s disclosed in U.S.
Pat. No. 4,110,003, which is incorporated by reference herein, may be emplayed.

Referring again to Figs. 12A and 13, as well as Fig, 15, icons 232 of the second set are typically
translucent regions printed upon the inner face of layer top layer 228, Tier 225, underlying top layer 228, is formed
to luminesce in areas adjacent to the translucent regions, which correspond to icons 232. For example, an EL area
may be positioned under each of letters 248, as well as the cup 250 and saucer 252, each of which are printed on
top layer 228. Another EL area may be positicned to illuminate two closely-spaced parts of the illustration, such as
steam vapors 254a-e. The icans may be the result of printing & positive silhouette, stch as letters 248, on the outer
face of top layer 228 and a negati¥e silhouette with dark ink directly undemeath top layer 228 adjacent to the
positive silhoustte and proximate to the areas 254a-¢. This refinement confines the illumization of the EL material
to & region of top layer 228 associated with jcons of either the first 230 or second 232 set. In this manner,
illumination of icans 232 via EL material allows these icons to seem as though they "appesr out-of- nowhere" on
the outer surface of tap layer 228.

EL material 226 and printing can be combined to achieve a variety of effects. For example, a
graphic may be printed on a translucent portion of a material of a single color and then change color when
illuminated by an EL device of a different color, The icans themselves of the first set 230 may be illuminated, such
as letters 248, cup 250 and saucer 252, or may be printed in dark ink and be backlighted when an EL device
illuminates the background. The top layer 228 may also contain non- activatable portions which simply complete
the illustrated scene,

Referring aiso to Fig. 16, the shapes of the translucent regicns are logically associated with one or
more of the icons of the first set 230 (Fig. 12A). For example, coffe 256, disposed in cup 250, may be one of the
icons of first set 230 and may have, associated therewith, steam vapors 254a-e, which may be five of the icons of
the second set 232, Steam vapors 254a-¢ would not be viewable until the EL area pogitioned under the steam
vapors 234a-¢ is activated. Each electraluminescent region of tier 226 comprises of EL phosphor 258 disposed
between a top conductor 260 and a bottom cenduetor 262. Preferably, each electrofuminescent region is situared
proximate to the region of top layer 228 to be illuminated, for maximum brightness of the overlying icons. For
ease of illustration, EL material 226 has been separated into its components, but the connecting circuitry is not
shown. Top conductor 260 is typically formed on EL polymer thick-film as an electrically conductive ink.
Preferably. top canductor 260 s disposed on the undetside, or itmer surface, of layer 261 and js light-transmissive
to allow light from EL phosphar 238 to pass therethrough. Bottom conductor 262 is preferably disposed on the top,
or outer sutface. of laver 363. "Inner" and "outer” surfaces, as used here, refer to positions relative fo a core ot

base, such us base substrate 264, of a typical display page or display sheet, EL phosphor 258 is typically in the
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Although the various components of EL, material 226 are shown as being incerparared in
different segments of film, such as 259, 261 and 263, the present invention may be manufactured with all
components af EL material 226 being “printed” directly on the inner surface of top layer 228, The components are
thus laid down as suecessive coatlngs of first conductive ink, phosphor, dielectric matrix material, and second
conductive ink. A combination of the coating and separate |ayer methods may be used to effectively combine
layers 259, 261 and 263, so that the conductive ink pattems are printed directly on layers 228 or 264 and only a
separate dielectric and phosphor layer is between them. This combination of layers is also applicable 10 the
conductive ink traces for the membrane switches, described below. Other types of EL material, such as those
utilizing foil electrodes ar phosphor-impregnated resins, may also be used,

By properly sequencing the illumination of the EL areas carresponding to steam vapors 254a-e,
an illusion of Mmotion may be achieved. Moreaver, steam vapors 254a-e may be printed on the inner surface of 1op
layer 228 in overlapping form, and the EL areas may be set at g rate designed to provide a smoother appearance of
motion. Sound generator 236 (Fies 13) produces aud|ble signals associated with jcons of several sets. When the
sequencing cireuitry is properly timed and ordered with the icons and audible signals, visual animation may be
achieved with corresponding sudio accompaniment. For example, upon illumination of vapor 254a, speaker 236
emits the sound of wind to produce the impression of a cloud moving through the sky. During the illumination of
vapor 254a-¢, sound generator 236 may produce the sounds of decreasing volume to provide the impression of the
steam vapors 254a-2 becoming mare distant. In this fashion, sound generator 236 may produce 2 sequence of
audible signals associated with the sequence of illumination of jzons of the first and second sets. Further, each
audible signal in a sequence may be uniquely associated with the illumination of a particular jcon of cither the first
or second sets.

Referring also to Figs. 124 and 12B, a nove! configuration of the EL material could include
overlapping EL areas such as vaper 254f and letter 249, Bath vapor 2541 and letter 249 may be disposed so that
they are not viewable until the EL area positioned undemeath the ssme illuminates, 3s discussed above with respect
to steam vapars 254a-e. n this fashion, vapors 254a-f may be illuminated sequentially, under contrel of
rﬁicroprocessor 240 (Fig. 13). to provide an illusion of mavement of one vapor traveling from cup 250 toward letter
249. To complete the phrase "GRAB A CUP OF COFFEE", letter 249 remains it during the sequential
illumination of vapors 254a-e. Upon illumination of vapor 254f, EL material corresponding to letrer 249
extinguishes, leaving only vapor 254f illuminated, By carefully overlapping a succession of similar imeges in this
manner, a relatively smooth appearance of motien may be achieved,

In addition, pattern 247 may be illuminated to cortespond o static images, i.e., images
illuminated that do not provide the illusion of movement. For example, letters 248 may be illuminated in any
manner desired to capture the attention of nearby individuals. In this manner, letters 248 may be illuminared
simultaneously or each of lemters may be illuminated individually in 2 random sequence, Sound generator 236 may
provide an audible signal, as discussed above. For example, sound gerterator 236 may include & voise synthesizer
that would emit an audible signal stating the phrase or slogan illuminated. In this case sound generator would
sound "GRAB A CUP OF COFFEE".
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The EL material of tier 226 may be activated by any suitable means known in the art, Preferably,
tier 226 would be activated in response to stimulj detected by sensor 238, For example, sensor 238 may bw adapred
to detect infrared radiation and could cause circuitry 234 to activate tier 226 and sound generator 236 in response ta

detecting heat emitted from a human bady. Alternatively, sensor 238 may include a microphone and filtering cit-
cuitry tuned to detect the comman frequencies produced by a human voice, Finally, sensor 238 may be adapted to
detect optical energy and thus activete tier 226 and sound generatar 236 upon dstecting certain wavelengths of
light, or in the absenee of the same, Moreaver, tier 226 and scund generator 236 may be activated in response to
signals produced by a clock 235, or timer, included in circuitry 234. This would enable the display panel 210 to
illuminate and produce sounds periodically or during preser times during the day.

Display pane| 210 may be activated in fespanse (o activating individual swirches 268 (Fig, 12A).
Switches 266 may be disposed either in the elongated member 216, hollow body 250 (Fig. 1) and/or flaxible web
212. Although any switch may be employed, it is prefarred thar switches 265 (Fig. 12A) are flexible membrane
switches as shown in Fig, 10, wh®h are lightweight and energy efficient.

Referring again to Figs. 12A, 13 and 15, each of the flexible membrane switches 266 is coupled
ta cireuitry 234 via traces 280 that terminate in an edge connector 282 positioned proximate 1o snd 281. The edge
connector is inserted in an edge connector receptacle 284 that is incarporated within circuitry 234. With this
design, the flexible web may be easily replaced without undue cost while maintaining the wtility of cireuitry 234,
slongated member 216 and hollow bedy 290, The sounds generated in response to activation of the EL material
226 may be easily and inexpensively changed by simply replacing memory 242, This allows a portable

inexpensive flexible display device that is easily changed to provide the edvertising, or display message desired.
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CLAIMS

B A display comprising,

a layer bearing a first set of a plurality of icons,

a tier of electroluminescent material disposed adjacent to said layer forming a pattern corresponding to
said first set of icons, said pattern disposed to show a series of illuminated images corres.ponding to said plurality of
icons of said first set, with said plurality of icons and said pattern arranged to provide an illusion of movement of
said first set of icons upon said pattern being illuminated in accord with a perdetermined sequence.
and
means, electronically coupled to said electroluminescent material, for activating said first pattern in accord with

said predetermined sequence, with each of said plurality of icons of said first set adapted to be selectively viewable

with an unaided eye upon said activating meuns illuminating said pattern.

2. The display of claim | wherein said pattern includes a plurality of electroluminescent lamps, with the

activating means having

a plurality of membrane switches disposed in the tier. each switch previding contact of two conductive
traces upon depression of an activation region, the contact causing switching of electric circuitry associated with at
least one of the lamps,

a power supply means for causing luminescence of each lamp operably connected to the contact within

each switch.

3. The display of claim 2 wherein the layer includes a second set of a plurality of icons, with said second set
adapted to be viewable with said unaided eye on a continuous basis, whereby said first set is arranged to provide an
illusion of movement of one of said second set of icons upon said pattern being illuminated in accord with said

predetermined sequence.

4. The display of claim 2 wherein at least a portion of the paitern of EL lamps is printed on a surface of the
layer.

5. The display of claim | wherein the character-bearing layer, lamps, and membrane switch are flexible.

6. An interactive book comprising,

(A) a plurality of display sheets. each sheet comprising,

(n two printable layers, each Jayer having an inner face and an outer face, the
layers printed with characters,

2) at least one film of electroluminescent lamps disposed between the two inner

faces of the printable layers. each lamp positioned to underlie at least one of the characters and having associated

electric circnitry,

SUBSTITUTE SHEET (RULE 26)
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3) a series of flexible membrane switches disposed in each sheet, each membrane
switch connected to the electrical circuitry of at least one of the lamps and having a top activation region disposed
in the outer face of one of the printable fayers, two sets of conductive traces printed on two facing membrane layers
below the activation region, and a spacer layer defining a hole, the spacer layer disposed between the two
membrane layers with the hole positioned between the traces and below the activation region so that depression of
the activation region allows contact of the traces through the hole of the spacer layer, the contact causing
luminescence of at least one of the lamps, and in turn causing illumination of at least one of the characters,

(B} a power supply associated with the film of lamps, and

©) means for connecting the display sheets into a book format

7. The book of claim 6 further comprising a sequencing circuit associated with a series comprising at least

two of the lamps causing variabie timing and ordering of the luminescence of the series.

8. The book of claim 7 wherein the sequencing circuit causes timing and ordering of the series such that the

characters overlying the series appear to be animated.

9. The book of claim 6 wherein the printable layers are made of a flexible material in the range of 0.003 to
0.020 inch in thickness.

10. The book of claim 6 further comprising lamination coverings for the printable layers.

1. A display sheet with motion effects comprising,

afilm of electroluminescent lamps, the lamps spatially arranged in a display pattern,

a first printable layer having characters thereon disposed over some of the lamps, whereby the characters
may be backlighted by the lamps,

asecond printable layer having characters thereon disposed over some of the lamps with the characters
facing away from the film of lamps on a side distal to the first printable layer,

an electrical sequencing circuit for applyingbenergy to the lamps in a predetermined timed order, and

a power supply connected to the sequencing circuit whereby motion effects may be produced by activating

the lamps with the sequencing citcuit.

12. The display sheet of claim 11 wherein the film of lamps and the printable layers are nonporous, flexible
polymers.

13. The display sheet of claim 11 wherein the printable layers are paper.

14. The display sheet of claim 11 further comprising a contact switch formed by electrically conductive traces

disposed below the first printable tayer, the switch interposed between the sequencing circuit and the power supply.

SUBSTITUTE SHEET (RULE 26)
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15. The display sheet of claim 14 wherein the contact switch comprises a set of spiral traces on opposite sides

of a spacer layer, with an aperture in the spacer layer allowing contact by opposed traces.

16. The display sheet of claim 15 wherein each set of spiral traces is further defined by a parallel pair of spiral

traces and a first pole associated with the sequencing circuit and a second pole associated with the power supply.

17. The display sheet of claim 1] wherein the power supply comprises a cylindrical battery and an elongated

inverter package housed in a hollow tubular spine, the display shect having an edge joined to the spine.
18. The display sheet of claim 17 wherein the battery supplies voltage in the range of 1-1/2 to 12 volts,

19. The display sheet of claim 17 wherein the inverter package has an output in the range of 80 to 160 volts
and 400 to 2000 hertz.

20. An interactive display panel comprising;

a layer bearing a plurality of icons, each of said plurality of icons being associated with one of a
first set and a second set of icons; '

a tier of electroluminescent material forming a pattern corresponding to said second sct of icons,
said pattern disposed to show a series of images corresponding to said first set of icons, providing an illusion of
movement of one of said first set of icons upon said second set of icons being illuminated in accord with a
predetermined sequence;

a generator means for producing a predetermined audible response; and

means, electronically coupled to both said pattern of electroluminescent material and said
generator, for simulianeously activating both said generator means and said paitern, with said generator means

producing said predetermined audible response upon said second set of icons being illuminated in accord with said

predetermined sequence.
21. The display panel of claim 20 wherein said first set of icons is adapted to be viewable with an unaided eye
on a continuous basis, and said second set of icons is selectively viewable with said unaided eye, whereby said

second set of icons is viewable upon said activating means illuminating said pattern.

22. The dispiay panel of claim 20 wherein said first set of icons is adapted to reflect and absorb light

impinging thereon. with said second set of icons adapted to be translucent.

23. The display panel of claim 20 wherein said second sct of icons comprises of a plurality of
electroluminescent regions and said activating means includes a sequencing circuit associated with said plurality of

electroluminescent regions to selectively illuminate cach of said plurality of regions in accord with said

predetermined sequence.
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24, The display panel of claim 20 wherein said generator means produces an audible response uniquely

associated with one of said second set of icons.

25. The display panel of claim 20 wherein said generator means produces a succession of audible responses

corresponding to said predetermined sequence.

26. The display panel of claim 20 wherein said generator means produces a succession of audible responses
corresponding to said predetermined sequence, with each of said audible response of said succession being

uniquely associated with one of said icons of said second set.
27. The display of claim 20 wherein said panern is disposed between said layer and said activating means.

28. The display page of claim 20 wherein said activating means includes a flexible membrane having a first
conductive element and a contact layer having a second conductive element, with said flexible membrane being
spaced apart from said contact layer, placing said first and second conductive elements in opposing relation with an
insulative layer disposed therebetween, said insulative layer having an aperture aligned with said first and second

conductive clements.

20. The dispiay page of claim 20 wherein said pattern comprises a plurality of electroluminescent regions
disposed in said tier with each of said plurality of regions including a pair aof spaced apart electrodes with

clectroluminescent phosphor disposed therebetween. |

30. The display page of claim 20 wherein said pattern includes a plurality of electroluminescent regions and
said activating means includes a sequencing circuit associated with said plurality of electroluminescent regions to

selectively illuminate each of said plurality of regions in accord with said predetermined sequence

31. The display page of ciaim 20 wherein said icon bearing layer is disposed proximate to said tier.
32, The display page of claim 20 wherein said activating means includes a flexible membrane having a first
conductive element and a contact layer having a second conductive element. with said flexible membrane being
spaced apart from said contact layer, placing said first and second conductive clements in opposing relation with an

insulative layer disposed therebetween, said insulative layer having an apertre aligned with said conductive first

and second conductive elements.

33. An interactive display panel comprising;

a layer bearing a plurality of icons, each of said plurality of icons being associated with one of a
first set and a second set of icons, with said first set being adapted to be viewable with an unaided eye on a

continuous basis. and said second set is selectively viewable with said unaided eye;
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a tier of electroluminescent material forming a pattern corresponding to said second set of icons,
said pattern disposed to show a series of images corresponding to said first set of icons, providing an illusion of
movement of said first set of icons upon said second set of icons being illuminated in accord with a predetermined
sequence;

means, electronically coupled to said electroluminescent material, for selectively illuminating
said second set of icons in accord with said predetermined sequence, whereby each icon of said second set of icons

selectively becomes viewable with said unaided eye.

34. The display panel of claim 33 wherein said activating means includes a flexible membrane having a first
conductive element and a contact layer having a second conductive element, with said flexible membrane being
spaced apart from said contact layer, placing said first and second conductive elements in opposing relation with an
insulative layer disposed therebetween, said insulative layer having an aperture aligned with said conductive first
and sccond conductive elements and said pattern comprises a plurality of electroluminescent regions disposed in

said tier with each of said plurality of regions including a pair of spaced apart electrodes with electroluminescent

phosphor disposed therebetween.

35. The display panel of claim 34 further including a generator means for producing a predetermined audible
response, whercin said activating means is electronically coupled to both said pattern of electroluminescent material
and said generator, for simultancously activating both said generator means and said pattern, with said generator

means producing said predetermined audible response upon said second set of icons being illuminated in accord

with said predetermined sequence.

36. The display panel of claim 35 wherein said activating means includes a sequencing circuit associated with
said plurality of electroluminescent regions to selectively illuminate each of said plurality of regions in accord with
said predetermined sequence, wherein said generator means produces a succession of audible responses

corresponding to said predetermined sequence.

37. The display panel of claim 36 wherein each of said audible response of said succession are uniquely

associated with one of said icons of said second set of icons.

38. An interactive display panel comprising;

a layer bearing a pluralily of icons, each of said plurality of icons being associated with one of a

first set and second set of icons;

atier of electroluminescent material forming a pattern corresponding to said second set of icons,
said pattern disposed to show a series of images corresponding to said first set of icons, providing an illusion of

movement of said first set of icons upon said second set of icons being illuminated in accord with a predetermined
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sequence said pattern comprising of a plurality of electroluminescent regions
disposed in said tier with each of said plurality of regions including a pair of
spaced apart electrodes with electroluminescent phosphor disposed
therebetween;

a generator means for producing a predetermined audible response;
and

means. electronically coupled to both said pattern of
electroluminescent material and said generator. for simultaneously activating
both said generator means and said pattern, with said generator means
producing said predetermined audible response upon said second set of icons
being illuminated in accord with said predetermined sequence. said
activating means including a flexible membrane having a first conductive
element and a contact layer having a second conductive element. with said
flexible membrane being spaced apart from said contact laver, placing said
first and second conductive elements in opposing relation with an insulative
layer disposed therebetween. said insulative layer having an aperture aligned
with said conductive first and second conductive elenents.

39.  The display panel of claim 38 wherein said activating means includes a
sequencing circuit associated with said plurality of electroluminescent
regions to selectively illuminate each of said plurality of regions in accord
with said predetermined sequence. wherein said generator means produces a
succession of audible responses corresponding to said predetermined
sequence, with each of said audible response of said succession are uniquely
associated with one of said figures of said second set.

40. A roll-up display panel comprising:

a flexible web having first and second opposed ends, said web
including a tier of electroluminescent material forming an electroluminescent
arrangement and a translucent top laver positioned with respect to said tier to
cover said electroluminescent arrangement. wherein said top layer includes a
plurality of icons. each of which is associated with one of a first set and a
second set of icons, with said electroluminescent arrangement corresponding
to said second set of icons. said first set of icons being adapted to be viewable
with an unaided eye on a continuous basis, and said second set of icons being

selectively viewable with said unaided eve, whereby said second set of icons
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is viewable upon said activating means illuminating said electroluminescent
arrangement;

an elongated member defining an axis, said first end of the flexible
web attached to said elongated member, with said flexible web being adapted
to roll between extended and closed positions, with said second end of the
flexible web being distally positioned with respect to said first end in said
extended position and said flexible web being coiled around said axis in said
second position;

means, electronically coupled to said electroluminescent arrangement,
for energizing said electroluminescent material to produce light thereby
producing a viewable pattern on said flexible web: and

means. electronically coupled to said activating means, for illuminating

said second set of icons in accord with a predetermined sequence.

41 The display panel of claim 40 wherein said energizing nmeans is
disposed within said elongated member.

42, The display panel of claim 40 further including a hollow body with
said elongated member disposed within said body to rotate about said axis,
with said body adapted to encase said flexible web upon reaching said second
position.

43 The display panel of claim 40 further including a sensor means for
activating said energizing means in response to said sensor detecting a
predetermined stimuli.

44, The display panel of claim 40 further including a means. coupled to
said energizing means, for generating a predetermined audible response upon

said electroluminescent arrangement producing light.

45. The display panel of claim 40 further including means. attached to said

second end. for mounting said system to a vertical surface.

46.  The display panel of claim 40 wherein said electroluminescent
arrangement is disposed to provide an illusion of movement associated with
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one of said first set of icons upon said second set of icons being illuminated
in accord with a predetermined sequence.

47.  The display panel of claim 40 wherein said top layer has an inner face
and an outer face and includes a plurality of icans which form said pattern,
said tier including electroluminescent lamps disposed with each lamp
positioned to underlie at least one of said plurality of icons and having
associated electronic circuitry and a series of flexible membrane switches
disposed therein, each membrane switch connected to said electrical circuitry
of at least one of said lamps and having a top activation region disposed
proximate one of said plurality of icons.

48.  Avoll-up display panel comprising:

a flexible web having first and second opposed ends, said web
including a film of electroluminescent lamps spatially arranged in a pattern, a
top laver having icons thereon disposed over some of said lamps. whereby
said icons may be backlighted by said lamps:

an elongated member defining an axis, said first end attached to said
elongated member. with said flexible web being adapted to roll between
extended and closed positions, with said second end being distally positioned
with respect to said first end in said extended position and said flexible web
being coiled around said axis in said second position; and

means, disposed within said elongated member and electronically
coupled to said electroluminescent lamps. for energizing said
electroluminescent lanips to produce light in response to predetermined
stimuli, said stimuli selected from the group consisting essentially of sound,
motion and radiation. thereby forming a viewable illuminated pattern.

49, The display panel of claim 48 further including a sensor means for
activating said energizing means in response to said sensor detecting said
predetermined stimuli.

50.  The display panel of claim 49 wherein said predetermined stimuli
includes motion.
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51.  The display panel of claim 49 wherein said predetermined stimuli is
sound.

52.  The display panel of claim 49 wherein said sensor is an infra-red
detector adapted to sense thermal energy and said predetermined stimuli is a
change in thermal radiation.

53.  The display panel of claim 48 further including a hollow body with
said elongated member disposed within said body to rotate about said axis.
with said body adapted to encase said flexible web upon reaching said second
position.

54, The display panel of claim 53 further including a motor means,
disposed within said body to move said flexible web between said extended
and closed positions.

55. A roll-up display panel comprising:

a flexible web having first and second opposed ends. said web
including a tier of electroluminescent material forming an electroluminescent
arrangement and a top layer positioned with respect to said tier to cover said
electroluminescent arrangement;

an elongated member defining an axis. said first end attached to said
elongated member, with said flexible web being adapted to roll between
extended and closed positions. with said second end being distally positioned
with respect to said first end in said extended position and said flexible web
being coiled around said axis in said second position:

means. electronically coupled to said tier for energizing said
electroluminescent arrangement to produce light;

sensor means for activating said energizing means in response to said
sensor detecting a predetermined stimuli, said stimuli selected from the
group consisting essentially of motion, sound and radiation: and

motor means. disposed within said body to move said flexible web
between said extended and closed positions.

56.  The display panel of claim 55 further including a timing means.
electronically coupled to said energizing means. for periodically activating
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said energizing means, whereby said electroluminescent arrangement is
illuminated periodically in accordance with said activating means.

57. The display panel of claim 56 wherein said motor means activates in
5 response to said detector sensing said predetermined stimuli, whereby said
display panel moves between said closed and extended position.

58.  The display panel of claim 57 further including a hollow body with
said elongated member disposed within said body to rotate about said axis.

10 with said body adapted to encase said flexible web upon reaching said second
position.

59. A display substantially as described herein with reference to the
accompanving drawings.

60. An interactive book substantially as described herein with reference to
the accompanving drawings.

61 Adisplay sheet with motion effects substantially as described herein
20 with reference to the accompanying drawings.

62.  Aninteractive display panel substantially as described herein with
reference to the accompanying drawings.

25 63. A roll-up display panel substantially as described herein with
reference to the accompanying drawings.

e Dated this seventh day of March 2001

XS Energy International, Inc.
S Patent Attorneys for the Applicant:

FB RICE & CO




PCT/USY7/12814 -

WO 98/03962

-

1/13

>12

L 116

34b

1
{0
L

39

il
\

34a

N A AN
!

14

46

44

H T

N

28 36

18

22

24—

FIG. 1




PCT/US97/12814 -

2/13

WO 98/03962

T — 1 — 1 — 11—
—_— 9% | z¢ o< o
gEEEE] Joosce| |0dD00| G000
\/\.\ ‘/.\
¥ ¢ o # ¥ =
£ 3 Bl 5] £ £
E3 ] =
4 88 ~0 2 oM
e Ihee TPl TIL
Ty \ ) !
01 %01 001 o8 6 901 86




WO 98/03962 3/13 co PCT/US97/12814 -

> FIG. 3

/

A " 46 .

; 52 54

10 ZFZ WA)’A}’/\)’MA)&(AY > pLois

86 00"/ K1 so

_ 90 88 // /88‘ .

2= gi % il - (| s
10 R R R R o B TS =
183 86 54 486‘

\_ | /o

—

FIG. 6




WO 98/03962

A

4/13 PCT/USI712814 -

B 46

o ]

,(9’,(9,{9/ HN&/NNNH@/

100— TN \\\ >?\\\\)\\\\\
86 88, x 86/ 52

92 ~¥ 507

106 ™~

e //// //// // ///

106~ N NN NN Ny

92" ~4s 88
ot /86% // M // 52 2
B G A VA AN U AN
10 t ‘Y‘)\\")\S\%\\O\‘O\WW\’;}\W W\’\\O\\Q\‘;\/\
C D 46'
N 5 Y
FIG. 4

A

B 46

) . )
10 N IR ET K Y B BT BT AT AT I EEY

92 ~¥

L

86 /1
50 op—

v

7

92' ’\
86'

WDV,
LAY

50—

g

10'
C

N

o MS\"A ‘O\‘O\Y)Q(‘AV%\ SOTON KN OO,

)
D 46'

/

~~

FIG.




PCTNUS97/12814 -

5/13

WO 98/03962

R DRI w%
SN m_w BN S

| MLW% <) o] RaiulE
1R L)l e L

R

vTNl 2 g

%lm V_lluicm\U N

i i

FIG. 7




J10 -

6/13

180

FIG. 8

)
i34

"*“r*——"

}uz




PCT/US97/12814 -

7/13

WO 98/03962

otz

qzzl

Cad| R

vm_

& DId

—0

LV

@-I

— 19l

@I

99|

O

0Ll

Q00




WO 98/03962 8/13 T PCT/US97/12814 -

> FIG. {0




PCT/US97/12814 -

9/13

WO 98/03962




10/13




11/13

. .
.........
. a

« o« o o

FIG.13




12/13

FIG.15




13/13

335507 892

oSz BLe
w < iy
982
"
« R psz \% ;
092

o +
¢

.wwu ¥

822 (3]
6¢
: £o b




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

