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(57) Abstract: An interactive book (2), including a stiff backing panel (10) hinged along its center line to define front and back
covers; a plurality of flexible book pages mounted along the center line between the inner faces of said front and back covers (10a
and 10b); and a pressure-sensitive switching assembly carried on the inner face of one or both covers and defining a plurality of
electrical switches adapted to be selectively actuated by the application of localized pressure to one of the pages. The switching
assembly includes a pair of layers in overlying relation to each other, each layer carrying an electrically-conductive pattern normally
spaced from the other. One of the layers is deformable such that its electrically-conductive pattern is engageable with that of the other
layer at points thereof according to the localized pressure applied to one of the book pages and transmitted through the underlying

pages to the switch assembly.
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AN INTERACTIVE BOOK PARTICULARLY USEFUL WITH

COMPUTERS

FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to an interactive book, and particularly to
interactive books especially for use by children with computers for educational or
amusement purposes.

Many types of interactive books are described in the patent literature.
For example, Cummings U.S. Patent 4,990,092 describes a talking book which
includes a line of pressure-sensitive switches and a speaker actuated to
reproduce words or other sounds according to the switch depressed. A similar
interactive book is described in Billings, et al. U.S. Patent 5,453,013 which
includes a touch pad along one side of the book containing a plurality of electrical
switches, and a digital sound generator responsive to actuation by one of the
switches. McTaggart U.S. Patents 5,167,508, 5,417,575 and 5,609,488, disclose
electronic books in which the electrical circuits, including the electrical switches,
are formed in each leaf of the book. Jessop U.S. Patent 5,645,432 discloses a
book in which the covers carry the electrical switches in the form of capacitive

couplings such as to be responsive to the touch position of the user’s finger.
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OBJECTS AND BRIEF SUMMARY OF THE INVENTION

An object of the present invention is to provide an interactive book
having a number of advantages, as will be described more particularly below,
making the book especially useful with computers by children. Another object of
the invention is to provide the combination of an interactive book with a computer
to be used particularly by children.

According to a broad aspect of the present invention, there is provided
an interactive book comprising: a stiff backing panel hinged along a center line
thereof to define a front cover and a back cover for the book, with each cover
having an outer face and an inner face; a plurality of flexible book pages mounted
along the center line between the inner faces of the front and back covers, each
of the book pages containing printed information at various locations thereon; and
a pressure-sensitive switch assembly carried on the inner face of at least one
cover and defining a plurality of electrical switches adapted to be selectively
actuated by the application of localized pressure to one of the pages. The
switching assembly includes a pair of layers in overlying relation to each other
between the cover and the book pages, each layer carrying an
electrically-conductive pattern normally spaced from the other. The layer adjacent
the book pages is deformable such that its electrically-conductive pattern is
engageable with that of the other layer at points thereof according to the localized
pressure applied to one of the book pages and transmitted through the underlying

pages to the switch assembly carried on the inner face of said cover.
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According to further features in the described preferred embodiment, the
electrically-conductive patterns are normally spaced from each other by localized
deposits of an insulating material on one of the layers.

In the described preferred embodiment, the book pages contain printed
information on both faces, and therefore there are a pair of the layers defining a
pressure-sensitive switch assembly also on the inner face of the front cover.

As will be described more particularly below, such an interactive book is
particularly useful with a programmable computer having a display screen and a
speaker for producing displays and audio outputs according to the electrical
switch actuated by the localized pressure applied to a book page. Thus, the user,
such as a child, can apply pressure to a selected location on any of the pages,
e.g., by the use of the child’s finger, a pencil or stylus, whereupon a switch will be
actuated according to the location of the pressure. The switch will then actuate
the computer to display an animation clip or the like, and / or to produce an audio
output, corresponding to the location of the pressure applied to the page. Such
an interactive book could therefore include an electrical plug to be received in a
port of a programmable computer for producing the display and / or audio output
according to the selected program.

Further features and advantages of the invention will be apparent from

the description below.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with
reference to the accompanying drawings, wherein:

FIG. 1 is a block diagram illustrating one form of apparatus constructed
in accordance with the present invention;

FIG. 2 illustrates the interactive book included in the apparatus of FIG. 1;

FIGS. 3 and 4 illustrate the two layers of the pressure-sensitive switch
assembly included in the book of FIG. 2.

FIG. 5 is a circuit diagram illustrating the electrical system included in the

book of FIGS. 2 — 4:

FIG. 6a - 6e illustrate different ways of connecting the interactive book

to a computer; and

FIG. 7 illustrates one program which the apparatus of FIG. 1 may

execute.
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DESCRIPTION OF A PREFERRED EMBODIMENT

The apparatus illustrated in FIG. 1 is designed particularly for children to
provide an interactive system for educational or amusement purposes.
It includes an interactive book, generally designated 2, adapted to be connected
by cable 3 to a computer 4 having a display screen 5, speakers 6, and a keyboard
7. The computer 4 is adapted to be programmed by a data input device, such as
a disc 8, for producing a visual output via screen 5, and / or an audio output via
speakers 6, according to the specific pictures or other information selected by the
child in the interactive book 2. The selection is made by the child applying the
child's finger, or a pressing implement, such as a pencil or stylus, to a selected
region on a selected page of the interactive book 2, which thereby actuates a
switching assembly within the book according to the location of the page pressed
by the child. The apparatus illustrated in FIG. 1 is particularly suitable for children
of 2 — 6 years in age, and allows them to be active participants in an interactive
story or game taking place on the screen.

The structure of the interactive book 2 is more particularly illustrated in
FIGS. 2 - 5. It includes a stiff backing panel 10 of stiff sheet material and of
rectangular configuration. Panel 10 is folded or hinged along its center line11, to
define a front cover 10a and a back cover 10b. Preferably, the panel 10 is
constituted of two rectangular cardboard sheets and a slim sheet spaced between
them all joined together by a plastic sheet to define the two covers and the spring
between them. The illustrated book further includes a plurality of flexible book
pages 12 (FIG. 2) mounted along the center line 11 between the inner faces of

the front cover 10a and back cover 10b. As shown in FIG. 2, each of the book
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pages 12 contains printed information 13, such as pictures, instructions, etc., at
various specific locations on both of its faces.

The interactive book 2 illustrated in FIG. 1 includes a housing 14
extending along one side of the back cover 10b, for housing the electrical
components of the book. As will be described below, these electrical components
are connected by cable 3 and plug 15 to the computer 4, and do not require a
battery since the book may be powered by the computer 4.

The interactive book further includes a pressure-sensitive switch
assembly carried on the inner face of both the front cover 10a and the back cover
10b. As shown in FIG. 2, the switch assembly includes an outer layer or
membrane, generally designated 20, applied to the inner face of both covers 103,
10b, and an inner layer or membrane 30 applied between membrane 20 and the
book pages 12. Each of the two layers 20, 30 carries an electrically-conductive
pattern which patterns are normally spaced from each other so as not to make
electrical contact with each other. However, layer 30, directly underlying the book
pages 12, is in the form a deformable membrane, or the portions thereof carrying
the electrically-conducting pattern, such that its electrically conductive pattern is
engageable with the electrically-conductive pattern of layer 20 at selected points
of the two layers according to the localized pressure applied to one of the faces of
the book page 12. It will thus be seen that when localized pressure is applied to
the front face of a page 12, the pressure is transmitted through the underlying
pages to the switch assembly carried by the back cover 10b; and when localized

pressure is applied to the obverse face of a book page 12, the pressure is
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transferred via the underlying pages to the switch assembly carried by the front
cover 10a.

FIG. 3 more particularly illustrates the construction of layer 20, and FIG.
4 more particularly illustrates the construction of layer 30.

As shown in FIG. 3, the electrically-conductive pattern on the bottom
layer 20 includes a plurality of fields 21 at different locations, corresponding to the
different locations on the book pages 12. Each field 21 defines spaced,
normally-open contacts of an electrical switch which contacts are bridgeable by
the electrically conductive pattern of layer 30 upon the application of pressure to
the respective location on a book page.

More particularly, as shown in FIG. 3, the electrically conductive pattern
in each field 21 on layer 20 includes a plurality of electrically interconnected
segments 22 defining the contacts on one side of an electrical circuit, and another
plurality of electrically interconnected segments 23 spaced from segments 22 and
defining the contacts on the opposite side of the electrical circuit. Since segments
23 are spaced from segments 22, the electrical switches defined by each of the
fields 21 is normally open. The contacts of a selected field, however, are closed
by the electrically-conductive pattern in the overlying layer 30 upon the application
of localized pressure to a back page 12, as will be described more particularly
below.

In the example illustrated in FIG. 3, there are 14 fields 21 on the front
cover 10a, and 14 fields on the back cover 10b. Accordingly, such an
arrangement is capable of selecting 14 different locations on each face of the

book pages 12, or a total of 28 locations. Conductive pathways 24 extending
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across the center hinge line or spine 11 interconnect the conductive fields 21 of
the two covers 10a, 10b. Further conductive pathways 25 are provided at one
side of the back cover 10b to serve as the input and output connections to the
switch assembly defined by the conductive pathways in the two layers 20 and 30.

As shown in FIG. 4, layer 30 includes a plurality of conductive deposits
31, one for and overlying each of the fields 21 in layer 20. Conductive deposits 31
are configured to electrically bridge a segment 22 with an adjoining segment 23
wherever local pressure is applied to an overlying book page 12, to thereby
actuate the switch corresponding to the location at which the pressure was
applied. Thus, as shown in FIG. 4, since there are 14 fields 21 in each of the front
and back covers 10a, 10b, layer 30 would be provided with 14 conductive
deposits 31 for both covers, or a total of 28 such conductive deposits.

Layer 20 is preferably in the form a plastic membrane or sheet bonded
to the inner face of back cover 10b. Layer 30 is also preferably in the form of a
plastic membrane or sheet and is adhesively bonded to layer 20 at selected
points in the spaces between the fields 21, so that the adhesive does not prevent
the actuation of any of the switches defined by the fields. Preferably, the
electrically-conductive patterns are normally spaced from each other by localized
deposits of an insulating material, as shown at 26, on one of the two layers,
preferably the outer layer 20 carrying the spaced contacts. That layer may also
include an adhesive, such as shown at 27 in FIG. 3, in some of the spaces
between the contact fields 21 for holding the two layers together.

FIG. 5 illustrates the electrical circuitry that may be included in housing

14 of the book 2. The switch assembly described above, defined by the
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conductive segments in the two layers 20, 30, is schematically indicated by

reference numeral 41 in FIG. 5. This switch assembly controls a microprocessor
42 within housing 14. The microprocessor is designed to perform cyclic scans of
the switch assembly 41 and to transmit an electrical signal to the computer 4 to
indicate the specific field 21 of the switch assembly 41 which has been actuated,
and thereby to indicate to the computer which location of a book page 12 has
been pressed by the user.

As indicated earlier, the interactive book 10 does not require a battery or
other power supply. Rather, it includes an in circuit adapter, shown as 43 in FIG.
5. which is connected by the plug 15 to receive the power from the computer.

FIGS. 6a — 6¢ illustrate various ways in which the interactive book 2 may
be connected to a computer via cables 3 and plug 15. Thus, it may be connected
to the parallel port of a printer 50 (FIG. 6a), to one of the serial ports 51 of the
computer (FIG. 6b), to the game / midi port 52 of the computer (FIG 6c¢), directly to
the computer keyboard port 53 (FIG 6d), or to the computer keyboard port 53 via
a keyboard input adapter 54 (FIG. 6e), which allows simultaneous and
uninterrupted operation of the interactive book 2 and the keyboard 7.

FIG. 7 is a flow chart illustrating one example of a program for operating
the interactive book 2 when plugged into the computer 4. In this example, the
book is plugged into the exit port of the computer's sound card,
Midi / Joy stick (block 60).

Disc 8 (FIG.1) is inserted into the CD-ROM drive of the computer 4

(block 61), whereupon the software incorporated in that disc installs the game
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(block 62). The user may then select one of three game levels (box 63), and
enables the book for play at the selected level (box 64).

In the example illustrated in FIG. 7, the book pages 12 include 23
pictures, instructions, etc. at various specific pages and locations, each of which
may be selected by pressing the location of the respective picture or instruction.
Pressing “PAUSE” (block 65) causes a game to be stopped in the middle of the
current scene, until “PAUSE” is again pressed to restart the game.

Pressing a selected figure or number causes a short animation clip
relating to the figure or number to be screened on the screen 5, and also to be
explained via the speaker 6 (block 66). Pressing another location of a book page
may cause a scene to be screened requiring some reaction or interactivity on the
part of the viewer (block 67). Another possibility is to cause the pressing of a
figure to move a scene to the scene of the selected figure (block 68). A further
possibility is to press an arrow, which causes the scene to move forwards or
backwards, according to the direction of the arrow, in the context of the story
being screened.

In order to exit from the game, the user presses “ESC” (block 70).

Following is an example of an interactive application of the illustrated
apparatus. After the book is connected to the computer and the software is made
operational, a short clip is shown to the child, and the child may be asked
questions with respect to what is shown on the screen. The child may answer the
questions by pressing one of the digits in the book, and may also choose the

display on the screen by pressing the appropriate picture in the book.

10
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The book may be connected to a pre-programmed general purpose
computer, to a dedicated computer, or to the internet for one-way or two-way
communication with the internet. Pressing a spot on a book page to actuate a
switch may be effective to produce a response from the computer or from an
external device, e.g., a projector, a television set, etc. The book pages may be of
paper, plastic or any other suitable material, preferably of non-tearable material.

Also, the circuitry or part of the circuitry within housing 14 may be placed
externally of the book. Further, the communication between the book and the
computer may be wireless, such as by IR, RF or acoustical. The cable connection
may be detachable from the book so that the book will have the external
appearance of a regular book; also the book pages could be detachable to permit
the use of the cover with other book pages, in which case it would be preferable to
have the conductive deposits of FIG. 4 printed on the book pages. Further, a

family of books, each including its own covers, pages and switching assembly,

~could be individually connectable to a common controller and a common

computer servicing each book as connected by the user. A sounding device
could be included in the book actuated by the closing of a switch to inform the
user that a switch has been closed.

Further, the electrically-conductive pattern shown in FIG. 3 may be in the
form of a rectangular matrix of dots which, when bridged by the application of
pressure, will inform the computer of the exact location of the pressure point.

It will be appreciated that the present invention is therefore described
above merely for purposes of example, and that many variations, modifications,

and other applications of the invention may be made.

11
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1.

2.

CLAIMS

An interactive book, comprising:

a stiff backing panel hinged along a center line thereof to define a
front cover and a back cover for the book, with each cover having an
outer face and an inner face;

a plurality of flexible book pages mounted along said center line
between the inner faces of said front and back covers, each of said
book pages containing printed information at various locations thereon;
and

a pressure-sensitive switch assembly carried on the inner face of
at least one cover and defining a plurality of electrical switches adapted
to be selectively actuated by the application of localized pressure to one
of said pages;

said switch assembly including a pair of layers in overlying relation
to each other between said cover and said book pages, each layer
carrying an electrically-conductive pattern normally spaced from the
other, the layer adjacent said book pages being deformable such that its
electrically-conductive pattern is engageable with that of the other layer
at points thereof according to the localized pressure applied to one of
said book pages and transmitted through the underlying pages to the

switch assembly carried on the inner face of said cover.

The book according to claim 1, wherein the electrically-conductive
pattern on one of said layers includes a plurality of fields at different

locations corresponding to the different locations on the book pages,

12
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each field defining spaced, normally open contacts of an electrical

switch which contacts are bridgeable by the electrically-conductive
pattern of the other of said layers upon the application of pressure to

the respective location on a book page.

3. The book according to claim 2, wherein the electrically-conductive
pattern of said one layer includes, for each field, a first plurality of
electrically interconnected segments defining one side of an electrical
circuit, and a second plurality of electrically interconnected segments
spaced from said first plurality of segments defining the opposite side of
the electrical circuit; and

wherein the other of said layers includes a plurality of conductive
deposits, one for each field, electrically separated from each other and
configured to electrically bridge a segment of said first plurality with a
segment of said second plurality when pressure is transferred to said
switch assembly by the application of localized pressure to one of said

book pages.

4. The book according to claim 3, wherein said one layer is carried by the
inner face of said at least one cover, and said other layer is carried by a

flexible diaphragm facing said one layer.

5. The book according to claim 4, wherein said flexible diaphragm is

bonded to said one layer.

13
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6.

10.

11.

The book according to claim 1, wherein said electrically-conductive
patterns are normally spaced from each other by localized deposits of

an insulating material on one of said layers.

The book according to claim 1, wherein said book pages contain
printed information on both of their faces, and wherein the pair of layers
defining a pressure-sensitive switch assembly are also carried on the

inner face of said front cover.

The book according to claim 1, wherein said switch assembly is
connected to an electrical plug adapted to be received in a port of a
programmable computer having a display screen for producing a
display according to the electrical switch actuated by the localized

pressure applied to a book page.

The combination of a book according to claim 8, with a programmable
computer having a display screen for producing a display according to
the electrical switch actuated by the localized pressure applied to a

book page.

The combination according to claim 8, wherein said computer also
includes a speaker for also producing an audio output according to the

electrical switch actuated by the localized pressure applied to a book
page.

An interactive book, comprising:

14
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a stiff backing panel hinged along a center line thereof to define a
front cover and a back cover for the book, with each cover having an
outer face and an inner face;

a plurality of flexible book pages mounted along said center line

5 between the inner faces of said front and back covers, each of said
book pages containing printed information at various locations on both
faces thereof; and

a pressure-sensitive switch assembly carried on the inner face of
said front and back covers and defining a plurality of electrical switches

10 adapted to be selectively actuated by the application of localized
pressure to one of said pages;

said switch assembly including a pair of layers in overlying relation
to each other between the book pages and the respective cover, each
layer carrying an electrically-conductive pattern normally spaced from

15 the other, the layers adjacent said book pages being deformable such
that its electrically-conductive pattern is engageable with that of the
other layer at points thereof according to the localized pressure applied
to one of said book pages and transmitted through the underlying pages

to the switch assembly carried on the inner face of the respective cover.

20 12. The book according to claim 11, wherein the electrically-conductive
pattern on one of said layers includes a plurality of fields at different
locations corresponding to the different locations on the book pages,
each field defining spaced, normally open contacts of an electrical

switch which contacts are bridgeable by the electrically-conductive

15
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pattern of the other of said layers upon the application of pressure to

the respective location on a book page.

13. The book according to claim 12, wherein the electrically-conductive

14.

195.

16.

pattern of said one layer includes for each field, a first plurality of
electrically interconnected segments defining one side of an electrical
circuit, and a second plurality of electrically interconnected segments
spaced from said first plurality of segments defining the opposite side of
the electrical circuit; and

wherein the other of said layers includes a plurality of conductive
deposits, one for each field, electrically separated from each other and
configured to electrically bridge a segment of said first plurality with a
segment of said second plurality when pressure is transferred to said
switch assembly by the application of localized pressure to one of said

book pages.

The book according to claim 13, wherein said one layer is carried by
the inner face of the back cover, and said other layer is carried by a

flexible diaphragm facing said one layer.

The book according to claim 14, wherein said flexible diaphragm is

bonded to said one layer.

The book according to claim 11, wherein said electrically-conductive
patterns are normally spaced from each other by localized deposits of

an insulating material on one of said layers.

16
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17. The book according to claim 11, wherein said switch assembly is

18.

19.

connected to an electrical plug adapted to be received in a port of a
programmable computer having a display screen for producing a
display according to the electrical switch actuated by the localized

pressure applied to a book page.

The combination of a book according to claim 17, with a programmable
computer having a display screen for producing a display according to
the electrical switch actuated by the localized pressure applied to a

book page.

The combination according to claim 18, wherein said computer also
includes a speaker for also producing an audio output according to the

electrical switch actuated by the localized pressure applied to a book

page.

17
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CONNECTING THE PLUG OF THE COMPUTERIZED
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