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(57) Abstract: Disclosed is an auto soundbook apparatus using CdS photoconductive cells installed in each page of the book, capa-
ble of automatically telling a story of a page or even pages a reader wants. The auto soundbook apparatus using CdS photoconductive
cells includes a cover, a plurality of pages inside the cover; a page detection part for outputting a page detection signal with the help
of CdS photoconductive cells installed in each of the pages for detecting an open state of respective pages, a voice data storage part
for storing voice or sound data corresponding to each of the pages, a voice output part for outputting the voice or sound data stored
in the voice data storage part, a control part for recognizing an opened page at a time of receiving the page detection signal from the
page detection part, reading voice or sound data corresponding to the opened page form the voice data storage part, and commanding
the voice output part to output part to output the voice and sound data; and a power supply part for supplying operational voltage to

each of the parts.
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AUTO SOUNDBOOK APPARATUS
USING THE CdS PHOTOCONDUCTIVE CELLS

BACKGROUND OF THE INVENTION

Field of the Invention
The present invention relates to an auto soundbook apparatus using CdS
photoconductive cells, and more particularly, to an auto soundbook apparatus with
CdS photoconductive cells installed in each page, thereby automatically telling a
10  story of any opened page when a reader turns over one page or pages of the

soundbook at once.

Description of the Related Art
In general, children’s books give illustrations or pictures, and sentences (in

15  diverse languages including English, Japanese, or Korean) so when parents read the
books, children associate pictures in the books with the words or sentences they hear
from their parents, and eventually they learn how to read.  To aid children’s learning,
new soundbooks have been published, through which children hear the story on each
page and its background music and thus engage in reading themselves.

20 This kind of soundbook is usually composed of a page-turning detection part
mounted on the cover of the book, to detect turning of the pages; a memory part for
storing voice data of sentences on each page; a voice output part for outputting the
voice data stored in the memory; and a control part for reading the voice data of each
page, in response to a page-turning detection signal received from the page-turning

25  detection part, and for providing the voice data to the voice output part.

1



10

15

20

25

WO 03/090180 PCT/KR03/00232

There are several methods for realizing the page-turning detection part of
the soundbook in the related art. For example, each page has a bar code and a bar
code reader for recognizing the page, and a s;eparate voice output device is
electrically connected to the bar code reader (Japanese Utility Model Application
Laid-Open No. P2-62464 (May 10, 1990), Korean Utility Model Publication No.
19993-3334 (Feb 26, 1993), and Korean Utility Model Publication No. 1994-25407
(Nov 18, 1994). Also Korean Utility Model Publication No. 1996-38427 (Dec 18,
1996) disclosed a method for recognizing pages by printing a detection unit
comprised of a plurality of dots in each page and installing a handset with a plurality
of built-in photo sensors in the detection unit. These methods, however, proved to
be ineffective in terms of learning because they require users, who are mostly
toddlers and children without much knowledge in reading, to get involved in page
recognition. In addition, high expense of manufacture was another problem since
the page recognizing devices were separately installed apart from the soundbooks.

To overcome the above problems, Korean Utility Model Publication No.
1999-21943 (June 25, 1999) disclosed another embodiment of the page-turning
detection unit. As shown in Figs. 1 and 2, a plurality of passing holes are formed
on each page and phototransistors for detecting light that passes though the passing
holes are mounted on the cover, or front base 12. Once the light passes through the
passing hole 20a and it flows in only one phototransistor Q1. When a reader turns
over a first page 22, the light gets exposed to two passing holes 20a and 20b and
eventually flows in two phototransistors Q1 and Q2. In like manner, as the reader
turns over more pages of the book, more passing holes are exposed to the light and
the number of phototransistors where the light flows in is increased proportionally.

Hence by the time the reader turns over the last page, every passing hole 20a ~ 20e
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formed on a rear base 14 gets exposed to the light and the light flows 1n all the
phototransistors Q1 ~Q5. Besides the above method for counting pages being
turned over, the same publication disclosed a method for recognizing the page
turning action. That is, a contact point switch is mounted on each page of the
soundbook, and every time the reader tums over the pages the pressure between
pages turns on/off the contact point switch.

The above Korean Utility Model Publication No. 1999-21943 (June 25,
1999), however, had several drawbacks. For example, when the light was shut out
by the user’s hand or head or passed through the holes in wrong directions because of
other objects placed on an upper direction of the cover, page counting was not done
properly. Also, sometimes the pressure between pages was not strong enough to
press the contact point switches installed in each page, so the contact point switch
often failed to operate.

As an attempt to solve these problems, manufacturers put a magnet on the
opposite side to a read switch, to recognize the page-turning action. But two pieces
of conductive plates composing the read switch often failed to be magnetized and
thus, it was impossible to recognize pages being turned using magnetic force of the
magnet itself. Meanwhile, other manufacturers had inserted a magnet into each
page of the book and added a hole sensor on the top surface of the book support to
recognize the page-turning action. However this method was problematic in the
light of expense of manufacture because the separately-built book support, which is
the means for recognizing pages, had a very complicated construction.

To be short, it was difficult to realize and to commercialize the above
methods for recognizing pages of the related art in that they often failed to recognize

pages being turned over, users had difficult time to operate complicated devices, the
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devices often malfunctioned, and the complicated circuit built-in the cover of a book
made the book thicker than necessary, consequently increasing the expense of

manufacture.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to provide an auto
soundbook apparatus using CdS photoconductive cells installed in each page of the
soundbook, capable of automatically telling a story of any opened page when a
reader turns over one page or pages of the soundbook at once.

Another object of the present invention is to provide an auto soundbook
apparatus using CdS photoconductive cells with minimized power consumption by
installing a CdS cell for a power switch in a rear cover of the soundbook, so when
the soundbook is opened, a power supply part provides power to a control part and
the other parts, respectively.

Another object of the present invention is to provide an auto soundbook
apparatus using CdS photoconductive cells for helping users to change a battery
more easily by installing a power detection part for detecting the status of a power
supply part, so when the voltage of the power supply part falls below a
predetermined voltage, the power detection part transmits a low battery signal to a
control part and the control part informs this to users through a buzzer BZ1 or LED.

To achieve the above object, there is provided an auto soundbook apparatus
using CdS photoconductive cells includes a cover, a plurality of pages inside the
cover; a page detection part for outputting a page detection signal with the help of
CdS photoconductive cells installed in each of the pages for detecting an open state

of respective pages, a voice data storage part for storing voice or sound data
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corresponding to each of the pages, a voice output part for outputting the voice or
sound data stored in the voice data storage part, a control part for recognizing an
opened page at a time of receiving the page detection signal from the page detection
part, reading voice or sound data corresponding to the opened page from the voice
data storage part, and commanding the voice output part to output the voice and
sound data; and a power supply part for supplying operational voltage to each of the
parts.

Preferably, the apparatus further includes a power switching part for
supplying power from the power supply part to the parts by detecting an open state of
the cover or the plurality of pages.

Preferably, the power switching part further includes a CdS cell for the use
of power switch for detecting the open state of the cover or the plurality of pages, the
CdS cell being built in the cover at a position opposed to passing holes with the same
size being formed on the same positions of the plurality of pages, in order to pass
through light.

Preferably, the apparatus further includes a power detection part for
detecting a voltage state of the power supply part and informing the control part

about the voltage state.

BRIEF DESCRIPTION OF THE DRAWINGS
The above objects, features and advantages of the present mvention will
become more apparent from the following detailed description when taken in
conjunction with the accompanying drawings, in which:
Fig. 1 is a perspective view of a soundbook of the related art;

Fig. 2 is a longitudinal cross-sectional view of a front cover of the
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soundbook of Fig. 1 being closed, taken along line A-A’;

Fig. 3 is a perspective view of an auto soundbook apparatus in which CdS
photoconductive cells are inserted according to one embodiment of the present
invention;

Fig. 4 is a longitudinal cross-sectional view of a front cover of the
soundbook apparatus of Fig. 3 being closed, taken along line A-A’;

Fig. 5 is a perspective view of an auto soundbook apparatus using CdS
photoconductive cells where a circuit substrate is installed in a rear cover according
to one embodiment of the present invention;

Fig. 6 is a functional block diagram depicting an auto soundbook apparatus
using CdS photoconductive cells according to one embodiment of the present
invention;

Fig. 7 is a detailed circuit diagram showing a power supply part and power
switching part of an auto soundbook apparatus using CdS photoconductive cells
according to one embodiment of the present invention;

Fig. 8 is a detailed circuit diagram showing a page detection part of an auto
soundbook apparatus using CdS photoconductive cells according to one embodiment
of the present invention; and

Fig. 9 is a flow chart explaining a control procedure of an auto soundbook
apparatus using CdS photoconductive cells according to one embodiment of the

present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A preferred embodiment of the present invention will be described herein

below with reference to the accompanying drawings. In the following description,
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well-known functions or constructions are not described in detail since they would
obscure the invention in unnecessary detail.

Fig. 3 is a perspective view of an auto soundbook apparatus in which CdS
photoconductive cells are inserted according to one embodiment of the present
invention; Fig. 4 is a longitudinal cross-sectional view of a front cover of the
soundbook apparatus of Fig. 3 being closed, taken along line A-A’; and Fig. 5 is a
perspective view of an auto soundbook apparatus using CdS photoconductive cells
where a circuit substrate is installed in a rear cover according to one embodiment of
the present invention,

As depicted in Figs. 3 through 5, the auto soundbook apparatus 10 using CdS
photoconductive cells (hereinafter it is abbreviated as “book™) of the present
invention is composed of a front cover 10a, a rear cover 10b and a plurality of pages
P1 ~ P16 between the front cover 10a and the rear cover 10b.

The rear cover 10b includes built-in a CdS cell 350 for the use of power
switch for controlling the entire operation of the book 10, power supply part 200,
speaker SP, connector 400a and PCT (Printed Circuit Board) mounted with other
electronic components. Preferably, a plurality of passing holes (not shown) is
formed on one side of the rear cover 10b, more specifically on the opposite side of
the rear cover, to facilitate voice output from the speaker SP.

Each of the pages P1 ~ P6 is illustrated with sentences and pictures, and thin
film-like CdS photoconductive cells C1 ~ C16 are installed in the pages. To be
more specific, a first CdS photoconductive cell C1 is inserted into a first page P1, a
second CdS photoconductive cell C2 is inserted into a second page P2, a third CdS
photoconductive cell C3 is inserted into a third page P3,..., and a sixteenth CdS

photoconductive cell C16 is inserted into a sixteenth page P16. In addition, on one
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side of each of the pages P1 ~ P6 is a same-sized passing hole 350a at the exactly
same position of each page, and a CdS cell 350 for the use of a power switch is built
in the rear cover 10b opposite to the passing hole 350a.

The top surface of each of the CdS photoconductive cells C1 ~ C16 is taped.
This is because when toddlers or children might touch out of curiosity or detach the
cells, the CdS photoconductive cells C1 ~ C16 are easily malfunctioned or damaged.
Meanwhile the conducting lines from the plural CdS photoconductive cells C1 ~ C6
are connected, through a connector 400a, onto the circuit substrate built in the rear
cover 10b.

Fig. 6 is a functional block diagram depicting an auto soundbook apparatus
using CdS photoconductive cells according to one embodiment of the present
invention; Fig. 7 is a detailed circuit diagram showing a péwer supply part amd power
switching part of an auto soundbook apparatus using CdS photoconductive cells
according to one embodiment of the present invention; and Fig. 8 is a detailed circuit
diagram showing a page detection part of an auto soundbook apparatus using CdS
photoconductive cells according to one embodiment of the present invention.

As illustrated in Figs. 6 through 8, the book 10 includes a control part 100
for controlling the entire operation of the book 100 according to the internal program,
a power supply part 200 for supplying power to each part of the book 100, a power
switching part 300 for applying (not shown) the power from the power supply part
200 to each part of the book 100, a power detection part 400 for detecting power
state of the power supply part 200, a page detection part 500 mounted with a
plurality of CdS photoconductive cells C1 ~ C6 for detecting state of the book
whether it is opened, a voice data storage part 600 for storing voice or sound data

corresponding to each of the pages P1 ~ P16, and a voice output part 700 for

8



10

15

20

WO 03/090180 PCT/KR03/00232

outputting voice or sound data having stored in the voice data storage part 600.

To be more specific, the conirol part 100 receives a detection signal of an
opened page (hereinafter referred to as “page detection signal”) from the pagé
detection part 500, recognizing that the opened page, and reads the voice or sound
data in connection with the opened page from the voice data storage part 6004, and
commands the voice output part 700 to output the read voice or sound data.
Preferably, a microprocessor being typically used in the related art is used as the
control part 100.

The power supply part 200 uses direct voltage Vcc. An independent
voltage source, namely four of 1.5V batteries that are available in the market also can
be used for the power supply part. Moreover, a rectified alternating current source,

now it being direct voltage, can be used for the power supply part.

The power switching part 300, as shown in Fig. 7, is the collection of
electrical connections. That is, CdS cell 350 for the use of the power switch is
separately built in the rear cover 10b of the book 10, and other elements, i.e.
resistances R20 ~ R23, condensers Q20 and Q30, and transistors TR1 ~ 'TR3, are
electrically connected to each other. When the user opens the front cover 10a of the
book 10, the resistance value of the CdS cell 350 for the use of power switch is
minimized (very close to 0Q) under the influence of an incident light through the
passing hole 350a. As a result, the transistor TR1 is turned off, and the transistor
TR2 and transistor TR3 are turned on one by one. In this manner, the operational
voltage Vce from the power supply part 200 is supplied to the control part 100 and
the other parts of the book through a power supply terminal Vout. This power

supply mechanism is equally applied when one of the pages P1 ~ P16 is opened. In
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other words, the CdS cell 350 for the use of power switch is influence of the incident
light through the passing hole 350a, and the power supply part 200 supplies
operational voltage Vcc to the control part 100 and the other parts of the book
through the power supply terminal Vout. In the meantime, if the book 10 is closed,
that is, if no light is incidented upon the CdS cell 350 for the use of power switch, its
resistance value reaches the maximum (very close to Q). As a result, the transistor
TR1 is turned on, and the transistor TR2 and transistor TR3 are turned off one by one,
cutting off the operational voltage Vcc of the power supply part 200 to be supplied to
the control part 100 and the other parts of the book. In this manner, it becomes
possible to minimize power consumption at the power supply part 200.

When the voltage Vcc of the power supply part 200 goes below the
predetermined voltage, the power detection part 400 transmits a low battery signal to
the control part 100. Upon receiving the low battery signal, the control part 100
informs the user about this through the buzzer BZ1 or LED. Hence the user can
change the battery more conveniently.

The page detection part 500 detects if any of the pages P1 ~ P16 is being
opened, and if so, transmits a page detection signal to the control part 100.
Particularly, the page detection part 500 of the present invention is distinguished by
its usage of CdS photoconductive cells C1 ~ C16 inserted into respective pages P1 ~
P16, where resistance values of the cells vary in response to the incident light upon
the opened page and the page detection signal is output accordingly.

The construction of the page detection part 500 is same for all the pages.
That is, as depicted in Fig. 8, the resistance R1 and the CdS photoconductive cell C1
are serially connected between the power supply terminal Vout and an earth terminal,

and a condenser Q1 is connected to both ends of the CdS photoconductive cell C1.
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Also, the contact point of the resistance R1 and the CdS photoconductive cell C1 is
connected to an input terminal IN1 of the control part 100.

As such, when the user opens the first page P1 of the book 10, the resistance
value of the CdS photoconductive cell C1 becomes the minimum (very close to 0€2)
under the influence of the incident light, and the electrical potential of the input
terminal IN1 of the control part 100 falls to a low level. This low level signal is
sent to the control part 100 in the form of the page detection signal. On the other
hand, if the first page P1 of the book 10 is not opened, that is, if no light is incidented
upon the CdS photoconductive cell Cl, the resistance value of the cell reaches the
maximum (very close to Q), and the electrical potential of the input terminal IN1 of
the control part 100 continues to be at a high level.

The voice data storage part 600 is composed of semiconductor IC (Integrated
Circuit). In general, voice or sound data corresponding to stories (or sentences) of
each page P1 ~ P16 is stored respectively in a memory. Because some pages could
have more sentences, different time should be assighed proportionally to the amount
of sentences. The memory is divided in accordance with the amounts of time
assigned to pages, and voice or sound data is stored in the corresponding memory
only in proportional to t};e time required. Thanks to the remarkable development of
semiconductor IC memory technologies, a single IC memory being currently used
for the soundbook can store data longer than 1 hour. For example, the first page P1
can store data for 2 minutes and 30 seconds, the second page P2 can store data for 3
minutes and 50 seconds, the third page P3 can store data for 5 minutes and 25
seconds,..., and the sixteenth page P4 can store data for 45 seconds. Shortly
speaking, the voice data storage part 600 composed of one semiconductor IC is

divided into different memory areas according to the time required of each page, and
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voice or sound data of a page is stored in a corresponding memory area of the page.

The voice output part 700, being controlled by the control part 100, outputs
the voice or sound data that is stored in the voice data storage part 600 through the
speaker SP via a volume adjustment part 720 and amplification part 740. Here, the
user can adjust the volume or voice output up to 1 Watt as he/she wants, using the
volume adjustment part 720.

The following describes how the auto soundbook using CdS
photoconductive cells is operated. Unless otherwise indicated, every step of the
procedure is conducted by the control part 100.

Fig. 9 is a flow chart explaining a control procedure of the auto soundbook
apparatus using CdS photoconductive cells according to one embodiment of the
present invention.

As shown in Fig. 9, when the power of the book 100 is turned on (S10), the
control part 100 decides whether a page detection signal has been detected from a
plurality of CdS photoconductive cells C1 ~ C16 being inserted into respective pages
P1~P16(S12).

If the page detection signal is detected from the plural CdS photoconductive
cells C1 ~ C16 at step 12, the control part 100 reads voice or sound data of the
opened page from the voice data storage part 600 (S14). Then, the control part 100
transmits the read voice or sound data from the voice data storage part 600 to the
voice output part 700 (S16). Then the voice output part 700 outputs the voice or
sound data through the speaker SP via the volume adjustment part 720 and
amplification part 740. In short, the control part 100 recognizes an opened page
with the help of the CdS photoconductive cells C1 ~ C16 inserted into each page P1

~ P16, and reads voice or sound data corresponding to the story (or sentences) in the
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opened page from the voice data storage part 600. Later this voice or sound data is
output through the speaker SP.

Further, the control part 100 decides whether there has been a response from
the plural CdS photoconductive cells C1 ~ C16 for the predetermined time (S18). If
there has been no response from the CdS photoconductive cells C1 ~ C16 for the
predetermined time, that is, if the state of the page detection signal is not changed for
the predetermined time, the voice or sound data from the voice data storage part 600
is repeatedly reproduced for a predetermined number of times and then the apparatus
is automatically turned off. Therefore, even though the book 10 is opened for an
extended period of time, the battery is not wasted unnecessarily, consequently
extending the lifespan of the battery.

However, if there has been a response from the CdS photoconductive cells
C1 ~ C16 for the predetermined time, that is, if the state of the page detection signal
is changed for the predetermined time, the procedure goes back to the step 12,
wherein the control part 100 decides whether the page detection signal was detected
from the plural CdS photoconductive cells C1 ~ C6 inserted into each of the pages
P1~Po6.

While the invention has been shown and described with reference to certain
preferred embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the
spirit and scope of the invention as defined by the appended claims.

For example, the present invention can be applied not .only to soundbooks
but also to diverse fields including household appliances for reading a user’s manual
or caution, wireless terminals, menus, digital watches, marketing and so on.

In conclusion, the auto soundbook apparatus using CdS photoconductive
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cells of the present invention, unlike the soundbook apparatuses of the related art
using optical sensors, read switches, hole sensors and the like, can be advantageously
used in that it has a very low possibility to fail to recognize the pages and to operate,
and users can easily operate, and it solved the problems in connection with the
thickness of the soundbook caused by the complicated circuit built in the cover of the
soundbook of the related art and high expense of manufacture thereby.

In addition, users can change the battery of the soundbook apparatus much
more conveniently with the help of the power detection part that detects the state of
the power supply part. For instance, when the voltage of the power supply part falls
below the predetermined voltage, the power detection part sends a low battery signal
to the control part, and the control part informs users about this through a buzzer
BZ1 or LED.

Further, the auto soundbook apparatus of the present invention is beneficial
to minimize power consumption of the power supply part, by forming same-sized
passing holes on the same positions of the pages of the book and by building the CdS
cell for the use of power switch into the rear cover, namely on the opposite side of
the passing holes, so when the book is opened, the CdS cell detects it and makes
power from the power supply part be supplied to the control part and the other parts

of the book.
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What Is Claimed Is:

1. An auto soundbook apparatus using CdS photoconductive cells, the
apparatus comprising:
5 a cover;
a plurality of pages inside the cover,
a page detection part for outputting a page detection signal with the help of
CdS photoconductive cells installed in each of the pages for detecting an open state
of respective pages;
10 a voice data storage part for storing voice or sound data corresponding to
each of the pages;
a voice output part for outputting the voice or sound data stored in the voice
data storage part;
a control part for recognizing an opened page at a time of receiving the page
15  detection signal from the page detection part, reading voice or sound data
corresponding to the opened page from the voice data storage part, and commanding
the voice output part to output the voice and sound data; and

a power supply part for supplying operational voltage to each of the parts.

20 2. The apparatus according to claim 1, further comprising:
a power switching part for supplying power from the power supply part to

the parts by detecting an open state of the cover or the plurality of pages.

3. The apparatus according to claim 2, wherein the power switching part

25  further comprises a CdS cell for the use of power switch for detecting the open state

15
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of the cover or the plurality of pages, the CdS cell being built in the cover at a
position opposed to passing holes with the same size being formed on the same

positions of the plurality of pages, in order to pass through light.

4. The apparatus according to one of claims 1 through 3, further

comprising a power detection part for detecting a voltage state of the power supply

part and informing the control part about the voltage state.
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[FIG. 3]
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[FIG. 5]
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[FIG. 8]
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[FIG. 9]
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