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(57) ABSTRACT 

A display device capable of allowing a page to be turned to 
give a feeling as if a page is actually turned includes a 
memory for Storing information, a display for displaying 
information, a page turn instruction unit for detecting that 
the unit itself is tilted to output a detection signal indicating 
the direction of the tilt, and a display control unit for 
receiving an instruction from the page turn instruction unit 
to read information of the next or previous page from the 
memory according to the direction of the tilt and display the 
read information on the display. 
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DISPLAY DEVICE 

TECHNICAL FIELD 

0001. The present invention relates to display devices. In 
particular, the invention relates to a display device capable 
of displaying data by using openable display means like a 
book and allowing a user to turn a page in a feeling that the 
user actually turns a page. 

BACKGROUND ART 

0002 Conventional portable type display devices which 
display an electronic book and the like causes a page to be 
turned by pressing of a page forward or a page backward 
button. 

0003 Japanese Patent No. 2580760 (Japanese Patent 
Laying-Open No. 2-230313) discloses a browsing device 
which gives an instruction to cause a page to be turned by 
a user rotating a rotation Sensor. This Japanese Patent also 
discloses instruction for turning a page by using a pressure 
Sensor. According to this, the direction and Speed of brows 
ing are determined by a preSSure difference between a 
preSSure Sensor for positive browsing and a pressure Sensor 
for negative browsing. Above Japanese Patent further dis 
closes instruction for turning a page by using a curvature 
Sensor and a Switch. According to this, the Speed of browsing 
is calculated based on the magnitude of curvature detected 
by the curvature Sensor and the direction of browsing is 
determined based on the state of the Switch. 

0004 Japanese Patent Laying-Open No. 2-148257 dis 
closes a portable document processor having a display 
Screen corresponding to one page. This processor causes 
display data corresponding to one page to be read from a 
memory by pressing of a page forward key, and the read 
display data is Stored in a display buffer memory. The 
display data corresponding to one page is thus Stored in the 
display buffer memory So as to display the data of one page 
on the display Screen. In this way, a user can read documents 
as if the user reads a book by turning pages. 
0005) Japanese Patent Laying-Open No. 63-116287 dis 
closes a display device having two openable display Screens. 
A user can turn pages by operating an input key. 
0006 The browsing device mentioned above causes a 
page to be turned by pressing of a button or rotating of a 
roller, which is different from the usual turning of pages of 
a book or magazine. In this case, an electronic book cannot 
be read to give a Sense that a page of a book or magazine 
made of sheets of paper, plastics or the like is actually 
turned. 

0007. It would be convenient if pages can be turned 
without touching of a button or roller with a finger or the 
like. 

0008. The above browsing device and portable document 
processor have only one display Screen, which is not nec 
essarily convenient for use of the device. 
0009. Although the display device described above has 
two display Screens, the Screens as a whole cannot be folded 
back to back for use. As a result, the display device occupies 
a large area to make it difficult to hold the display device in 
one hand, causing a problem about portability. Even if the 
display device can be folded back to back, data is always 
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displayed on one of the Screens which is not watched by a 
user, resulting in a problem about leakage of information and 
power consumption. 

0010. In addition, since the above display device cannot 
be folded back to back, if the device is used for playing a 
competitive game, for example, in which preferably a player 
does not show the player's own cards, the player cannot 
keep the cards Secret from an opponent. 

DISCLOSURE OF THE INVENTION 

0011. One object of the present invention is accordingly 
to provide a display device capable of turning a page of an 
electronic book to give a feeling that a page of a book or 
magazine made of Sheets of paper, plastics or the like is 
actually turned. 
0012 Another object of the invention is to provide a 
display device capable of turning a page to give a feeling 
that a page is actually turned and further capable of turning 
pages one by one and turning pages Successively by the 
Same operation. 
0013 Still another object of the invention is to provide a 
display device capable of turning a page even if a user does 
not shift a pointer Such as hand and finger to a button. 
0014) A further object of the invention is to provide a 
display device capable of being folded back to back and held 
in one hand, which is Small in size, Superior in portability 
and consumes less power and is also appropriate for use to 
play a competitive game. 

0015. A further object of the invention is to provide a 
display device which is Superior in prevention of informa 
tion leakage and consumes less power. 
0016. According to one aspect of the invention, a display 
device includes a memory for Storing information, a display 
for displaying information, a page turn instruction unit for 
detecting that the instruction unit itself is tilted to output a 
detection signal indicating direction of the tilt, and a display 
control unit for receiving an instruction from the page turn 
instruction unit to read information of a next or previous 
page from the memory according to the direction of the tilt 
and display the read information on the display. 
0017. In response to sliding of a finger or hand of a user 
over the page turn instruction unit, the display control unit 
turns a page. In this way, the user can turn a page in a feeling 
as if the user actually turns a sheet of paper with a hand. 
0018. According to another aspect of the invention, a 
display device includes a memory for Storing information, a 
display for displaying information, a page turn instruction 
unit for detecting direction of movement of a pointer to 
output a detection signal indicating the direction of the 
movement, and a display control unit for receiving an 
instruction from the page turn instruction unit to read 
information of a next or previous page from the memory 
according to the direction of the movement of the pointer 
and display the read information on the display. 
0019. In response to movement of a pointer such as a 
finger and hand of a user over the page turn instruction unit, 
the display control unit turns a page. In this way, the user can 
turn a page in a feeling as if the user actually turns a sheet 
of paper with a hand. 
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0020 Preferably, the display control unit includes a unit 
for receiving an instruction from the page turn instruction 
unit to read from the memory information of a page deter 
mined according to the direction of movement of the pointer 
and a time period in which the pointer touches the page turn 
instruction unit and accordingly display the read information 
on the display. 

0021. The display control unit changes the number of 
pages to be turned according to the time period in which the 
pointer touches the page turn instruction unit. In this way, 
pages can be turned one by one and can be turned Succes 
Sively by the same operation. 

0022. According to a further aspect of the invention, a 
display device includes a display for displaying information, 
a page turn instruction unit for detecting a position touched 
by a pointer to output a detection Signal indicating the 
touched position, and a display control unit for receiving an 
instruction from the page turn instruction unit to read 
information of a next or previous page from a memory 
according to change of the position touched by the pointer 
and display the read information on the display. 

0023. A user can turn a page by touching twice the page 
turn instruction unit with a pointer. The direction of turning 
a page is determined according to change of the touched 
position. In this way, the user can turn a page in a feeling as 
if the user actually turns a sheet of paper with a hand. 

0024. According to a further aspect of the invention, a 
display device includes a memory for Storing information, a 
display formed of at least two openable and closable Screens 
for displaying information, a page turn instruction unit for 
detecting an open/close operation of the display to output a 
detection signal, and a display control unit for receiving an 
instruction from the page turn instruction unit to Switch 
information displayed on the display according to the 
detected open/close operation. 

0.025 A user can turn a page by an open/close operation 
of the display. In this way, the user can turn a page without 
moving a pointer Such as a hand and finger to a button while 
holding the display device. 

0026. According to a further aspect of the invention, a 
display device includes a memory for Storing information, a 
display for displaying information, a speaker for outputting 
Sound, a page turn instruction unit for issuing an instruction 
to Switch information displayed on the display, a display 
control unit for receiving the instruction from the page turn 
instruction unit to Switch information displayed on the 
display, and a Sound output control unit connected to the 
display control unit for outputting a Sound of turning a sheet 
of paper from the Speaker according to Switching of infor 
mation displayed on the display. 

0027. The sound output control unit outputs the sound of 
turning a sheet of paper Simultaneously with turning of a 
page. In this way, a user can turn a page in a feeling as if the 
user turns a sheet of paper. 

0028 Preferably, the speaker is formed of at least two 
Speakers, and the Sound output control unit includes a circuit 
connected to the display control unit to output from the 
Speakers the Sound of turning a sheet of paper according to 
Switching of information displayed on the display and to 
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output the Sound while changing the Volume of the Sound 
output from at least two speakers according to direction of 
Switching information. 
0029. According to the direction of turning a page by a 
user, the Sound of turning a sheet of paper is generated with 
the center of Sound shifted. In this way, the user can turn a 
page in a feeling as if the user actually turns a sheet of paper. 
0030. According to a further aspect of the invention, a 
display device includes a memory for Storing information, a 
display formed of at least two openable and closable Screens 
for displaying information, a rotation angle detection unit 
for detecting an angle of rotation of the display, and a display 
control unit connected to the rotation angle detection unit for 
controlling, according to the angle of rotation of the display, 
whether the display provides display or not. 
0031. The display control unit can make a control to 
cause a Screen which is not watched by a user not to provide 
display, when the user folds the display back to back. Thus, 
it is possible to provide a display device which is Superior in 
prevention of information leakage. It is also possible to 
reduce power consumption of the display device. Further, it 
is possible to provide a display device Superior in portability, 
having a display which can be freely rotated by a user to 
enable the user to watch the display even if the area occupied 
by the display device is reduced. 
0032 Preferably, the display device further includes a 
fixing unit for fixing the display at an angle of rotation in a 
predetermined range. 

0033. The user can fix the display at an angle of rotation 
in a predetermined range. In this way, the user can play a 
competitive game without allowing the user's cards to be 
revealed to an opponent. 
0034. According to a further aspect of the invention, a 
display device includes a memory for Storing information, a 
display formed of at least two openable and closable display 
Screens for displaying information, a tablet unit formed of at 
least two components provided corresponding to respective 
display Screens for detecting an area where a pointer touches 
the display, and a display control unit connected to the tablet 
unit for controlling whether the display provides display or 
not according to the area where the pointer touches the tablet 
unit. 

0035. The display control unit determines which of the 
Screens of the display is watched by a user according to the 
area where a pointer Such as finger touches the tablet unit, 
So as not to provide display on a Screen which is not watched 
by the user. It is thus possible to provide a display device 
Superior in prevention of information leakage. Reduction of 
power consumption of the display device is also possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0036 FIG. 1 is a block diagram showing a structure of a 
display device according to a first embodiment. 
0037 FIG. 2 shows an exterior of the display device 
according to the first embodiment. 
0038 FIG. 3 is a cross sectional view of a page turn 
instruction unit. 

0039 FIG. 4 is an equivalent circuit diagram of the page 
turn instruction unit. 
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0040 FIG. 5 is a block diagram showing a structure of a 
display device according to a Second embodiment. 
0041 FIG. 6 shows an exterior of the display device 
according to the Second embodiment. 
0042 FIGS. 7 and 8 are flowcharts showing a page 
turning process. 

0043 FIG. 9 shows an exterior of a display device 
having a touch position Sensor. 
0044 FIG. 10 illustrates a page turn effective region of 
a touch panel. 
004.5 FIG. 11 is a block diagram showing a structure of 
a display device according to a third embodiment. 
0.046 FIG. 12 shows an exterior of the display device 
according to the third embodiment. 
0047 FIG. 13 shows a structure of a tilt sensor. 
0048) 
proceSS. 

0049 FIG. 15 is a block diagram showing a structure of 
a display device according to a fourth embodiment. 
0050 FIG. 16 shows an exterior of the display device 
according to the fourth embodiment. 
0051) 
proceSS. 

FIG. 14 is a flowchart showing a page turning 

FIG. 17 is a flowchart showing a sound output 

0.052 FIG. 18 is a block diagram showing a structure of 
a display device according to a fifth embodiment. 
0053 FIG. 19 shows an exterior of the display device 
according to the fifth embodiment. 
0054) 
0055 FIG. 21 shows a structure of a switch and a switch 
preSSer. 

0056 FIG. 22 shows pressure applied to the Switch in 
FIG. 21 and a state of the Switch. 

FIG. 20 laterally shows the display device. 

0057 FIG. 23 illustrates a page turn instruction unit. 
0.058 FIG. 24 shows a structure of a switch and a switch 
preSSer. 

0059 FIG. 25 shows pressure applied to the switch in 
FIG. 24 and a state of the Switch. 

0060 FIG. 26 shows a state of the switch generated by 
shaping the state of the Switch in FIG. 25. 
0061 
unit. 

FIGS. 27 and 28 illustrate a page turn instruction 

0.062 FIG. 29 is a block diagram showing a structure of 
a display device according to a sixth embodiment. 

0063 FIG. 30 shows a structure of a first switch and a 
first Switch presser. 

0064 FIG. 31A shows a state of the first switch. 
0065 FIG. 31B shows a state of a second switch. 
0.066 FIG. 32 illustrates a relation between states of the 

first and Second Switches and States of display on flat 
displays 4A and 4.B. 
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0067 FIG. 33 is a block diagram showing a structure of 
a display device according to a Seventh embodiment. 
0068 FIG.34 shows a structure of a switch and first and 
Second Switch pressers. 
0069 FIG. 35 is a block diagram showing a structure of 
a display device according to an eighth embodiment. 
0070 FIG. 36 shows an exterior of the display device 
according to the eighth embodiment. 
0071 FIG. 37A shows an exterior of the display device 
which is opened. 
0072 FIG.37B illustrates a region where fingers touch a 
flat display which is folded back to back. 
0073) 
closed. 

0074 FIG. 39 illustrates a relation between a state of a 
Switch, a State of contact between a pointer and flat displayS 
4A and 4B and a state of display on flat displays 4A and 4.B. 
0075 FIG. 40 is a block diagram showing a structure of 
a display device according to a tenth embodiment. 
0076) 
0.077 FIG. 42 illustrates a relation between states of first 
to third Switches and States of display on flat displayS 4A and 
4B. 

0078 FIG. 43 shows an exterior of flat displays 4A and 
4B being folded back to back. 
007.9 FIG. 44 shows a structure of a third switch and a 
third Switch presser. 
0080 FIG. 45 shows an exterior of a display device 
having one flat display provided with a pin and the other flat 
display provided with a hook. 
0081 FIG. 46 shows an exterior of a display device to 
which a coating is applied for the purpose of preventing slip. 
0082 FIG. 47 shows an exterior of a display device 
placed on a Seat for the purpose of preventing slip. 
0083 FIG. 48 is a block diagram showing a structure of 
a display device according to an eleventh embodiment. 
0084 FIG. 49 shows a structure of a switch and first to 
third Switch pressers. 

FIG.38 laterally shows the display device which is 

FIG. 41 shows a state of a third Switch. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

0085) First Embodiment 
0086 Referring to FIG. 1, a display device 1 according 
to the first embodiment includes a memory 3 constructed of 
a magnetic memory device Such as Semiconductor memory, 
hard disc and MO (Magneto-Optical) for Storing image 
information, character information and the like, a flat display 
4 constructed of a liquid crystal panel, a PDP (Plasma 
Display Panel) or the like for displaying image information, 
character information and the like, a display control unit 2 
for controlling reading of image information, character 
information and the like Stored in memory 3 and displaying 
of the read information on flat display 4, and a page turn 
instruction unit 5 for receiving a page turn instruction from 
a user to instruct display control unit 2 to turn a page. 
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0087. The user hereinafter referred to includes an artifi 
cial body Such as a robot and a Software agent in addition to 
animals Such as a human being. 
0088 Referring to FIG. 2, display device 1 employs two 
flat displayS 4 and two page turn instruction units 5. The 
number of flat displayS 4 and that of page turn instruction 
units 5 each are not limited to two, and may be one or may 
be at least three. If the number of flat displays 4 and that of 
page turn instruction units 5 are each three or more, they 
may be constructed Such that the displays and instruction 
units are folded when they are not used and opened in use. 
Although FIG. 2 shows flat displays 4 arranged to face each 
other, the arrangement is not limited thereto. 
0089 Page turn instruction unit 5 is arranged on one side 
of display device 1. Display control unit 2 and memory 3 are 
arranged within display device 1. 

0090 FIG.3 is a cross sectional view along line III-III of 
page turn instruction unit 5 in FIG. 2. Page turn instruction 
unit 5 is constructed of a support shaft 5d., a Switch 5c in the 
shape of a column rotating about Support Shaft 5d, and 
contacts 5a' and 5b'. Switch 5c has contacts. 5a and 5b on 
both edges. Switch 5c rotates anticlockwise in FIG.3 about 
support shaft 5d to allow contacts 5a and 5a' to be brought 
into contact with each other. Rotation of Switch 5c clockwise 
in FIG. 3 about support shaft 5d allows contacts 5b and 5b' 
to be in contact with each other. Switch 5c is supported by 
a spring (not shown) and stable when the contacts do not 
touch each other. The Surface of Switch 5c is covered with 
a film 5e of rubber, Silicon, plastics or the like. Accordingly, 
page turn instruction unit 5 is reinforced, any electrical 
damage is avoided, and foreign matterS Such as dust do not 
enter display device 1. 
0.091 FIG. 4 is an equivalent circuit diagram of page turn 
instruction unit 5. The instruction unit is structured Such that 
contacts 5b and 5b' do not touch each other when contacts 
5a and 5a' are in contact with each other. There is usually a 
Stable State when all contacts do not touch each other. 
Potential on a point 5a" changes when contacts 5a and 5a 
come into contact with each other. Potential on a point 5b" 
changes when contacts 5b and 5b' come into contact with 
each other. Display control unit 2 detects an instruction to 
turn a page by detecting a change of the potential on point 
5a" or point 5b". 
0092 Referring again to FIG. 3, a user slides the user's 
finger or hand on page turn instruction unit 5 in the direction 
of upper left or lower right. Switch 5c is accordingly rotated. 
The wording “slide” also refers to pressing of any location 
near contact 5a or 5b with a finger or hand. In other words, 
this wording means an operation Similar to turning of a page 
of a book made of paper with a hand. Rotation of Switch 5c 
causes change of the potential on point 5a" or 5b", so that 
display control unit 2 can detect the direction intended by the 
USC. 

0.093 For example, when the user slides a finger or hand 
on page turn instruction unit 5 on the left Side in the direction 
of upper right, display control unit 2 turns a page in the 
forward direction. When the user slides a finger or hand on 
the right Side page turn instruction unit 5 in the direction of 
upper left, display control unit 2 turns the page in the reverse 
direction. Thus, the user can perform page turning as if the 
user actually turns a sheet of paper with hand. 
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0094. When the user slides a finger or hand on the left 
Side page turn instruction unit 5 in the direction of lower left, 
display control unit 2 turns the page in the reverse direction. 
When the user Slides a finger or hand on the right Side page 
turn instruction unit 5 in the direction of lower right, display 
control unit 2 turns the page in the forward direction. Such 
a control by display control unit 2 enables the user to turn a 
page in the forward and reverse directions by using only one 
page turn instruction unit 5. The user can thus turn a page 
with one hand. 

0.095 Second Embodiment 
0096 Referring to FIG. 5, a display device 11 according 
to the Second embodiment includes a memory 3 Similar to 
that in the first embodiment, a flat display 4 similar to that 
in the first embodiment, a display control unit 12 for 
controlling reading of image information, character infor 
mation and the like Stored in memory 3 and displaying of the 
read information on flat display 4, and a touch panel 15 
arranged to entirely cover flat display 4 to receive a page 
turn instruction from a user and give an instruction to display 
control unit 2 So as to turn a page. 
0097. Referring to FIG. 6, display device 11 according to 
the second embodiment includes two flat displays 4 and two 
touch panels 15, and the two sets of flat displays 4 and touch 
panels 15 are arranged to face each other. The number of Sets 
of flat displays 4 and touch panels 15 is not limited to two, 
and the number may be one or at least three. Display control 
unit 12 and memory 3 are arranged within display device 11. 
0098 Touch panel 15 is a sensor detecting a position 
touched by a pointer Such as finger and pen. Display control 
unit 12 Switches information displayed on flat display 4 
according to the direction in which the pointer moves over 
touch panel 15. Display control unit 12 changes the number 
of pages to be turned according to the time period in which 
the pointer is in contact with the touch panel. 
0099 Referring to FIG. 7, a page turn control process 
performed by display control unit 12 is described. A book 
referred to here is Supposed to have a vertical writing with 
a page of a Smaller number displayed on the right Side flat 
display 4. If the book have a horizontal writing with a page 
of a smaller number displayed on the left side flat display 4, 
the forward and backward directions are interchanged. 
0100 Display control unit 12 determines if touch panel 
15 detects contact with a pointer Such as a finger and pen 
(S11). If touch panel 16 does not detect contact with the 
pointer (NO in S11), display control unit 12 repeats the 
process in S11 until touch panel 15 detects contact with the 
pointer. 

0101) When touch panel 15 detects contact with the 
pointer (YES in S11), display control unit 12 determines the 
direction in which the pointer moves over touch panel 15 
(S12). If the pointer moves from left to right (LEFT TO 
RIGHT in S12), display control unit 12 turns a page in the 
forward direction (S13). After this, display control unit 12 
determines if contact between the pointer and touch panel 15 
lasts for a predetermined time or more (S14). If the time of 
contact between the pointer and touch panel 15 is less than 
the predetermined time (NO in S14), display control unit 12 
repeats the process in S14. If the time of contact between the 
pointer and touch panel 15 is at least the predetermined time 
(YES in S14), display control unit 12 turns a page again in 
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the forward direction (S13). When the pointer leaves touch 
panel 15 (AWAY FROM TOUCH PANEL 15 in S14), the 
proceSS by display control unit 12 is completed. 

0102) If the pointer moves from right to left (RIGHT TO 
LEFT in S12), display control unit 12 turns a page in the 
backward direction (S15). After this, display control unit 12 
determines if contact between the pointer and touch panel 15 
lasts for a predetermined time or more (S16). If the time of 
contact between the pointer and touch panel 15 is less than 
the predetermined time (NO in S16), display control unit 12 
repeats the process in S16. If the time of contact between the 
pointer and touch panel 15 is at least the predetermined time 
(YES in S16), display control unit 12 turns a page again in 
the backward direction (S15). When the pointer leaves touch 
panel 15 (AWAY FROM TOUCH PANEL 15 in S16), the 
proceSS by display control unit 12 is completed. 

0103) Referring to FIG. 8, display control unit 12 may 
control turning of a page as described below. According to 
the example of the process illustrated in FIG. 7, the user 
designates the forward or backward direction by touching 
panel 15 with a pointer and moving the pointer being in 
contact with the touch panel 15. According to an example of 
the process illustrated in FIG. 8, the forward or backward 
direction is designated by moving a pointer without making 
the pointer contact the touch panel 15. 

0104 Display control unit 12 determines if touch panel 
15 detects contact with a pointer (S40). If touch panel 15 
does not detect contact with the pointer (NO in S40), display 
control unit 12 repeats the process in S40 until touch panel 
15 detects contact with the pointer. 

0105. When touch panel 15 detects contact with the 
pointer (YES in S40), display control unit 12 records the 
position of the contact and determines if there is the Second 
contact between touch panel 15 and the pointer (S41). If 
there is no Second contact in a predetermined time or more 
(NO IN A PREDETERMINED TIME in S41), the process 
by display control unit 12 is completed. 

0106 When touch panel 15 detects the second contact 
with the pointer (YES in S41), display control unit 12 
calculates the direction in which the pointer moves, based on 
the difference between the first and Second contact positions 
to determine the direction of movement (S42). If the pointer 
moves from left to right (LEFT TO RIGHT in S42), display 
control unit 12 turns a page in the forward direction (S43). 
After this, display control unit 12 determines if the contact 
between the pointer and touch panel 15 lasts for a prede 
termined time or more (S44). If the time of contact between 
the pointer and touch panel 15 is less than the predetermined 
time (NO in S44), display control unit 12 again performs the 
process in S44. If the contact between the pointer and touch 
panel 15 lasts for at least the predetermined time (YES in 
S44), display control unit 12 turns a page again in the 
forward direction (S43). When the pointer leaves touch 
panel 15 (AWAY FROM TOUCH PANEL 15 in S44), the 
proceSS by display control unit 12 is completed. 

0107) If the pointer moves from right to left (RIGHT TO 
LEFT in S42), display control unit 12 turns a page in the 
backward direction (S45). After this, display control unit 12 
determines if the contact between the pointer and touch 
panel 15 lasts for a predetermined time or more (S46). If the 
time of contact between the pointer and touch panel 15 is 
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less than the predetermined time (NO in S46), display 
control unit 12 again performs the process in S46. If the time 
of contact between the pointer and touch panel 15 lasts for 
at least the predetermined time (YES in S46), display control 
unit 12 turns a page again in the backward direction (S45). 
When the pointer leaves touch panel 15 (AWAY FROM 
TOUCH PANEL 15 in S46), the process by display control 
unit 12 is completed. 

0108. When display device 11 having the two-screen 
structure as shown in FIG. 6 is employed, the first and 
Second contacts between the pointer and touch panel 15 may 
be effected on the same touch panel 15. Alternatively, the 
pointer may be in the first contact with the left touch panel 
15 and then be in the second contact with the right touch 
panel 15. By Such an operation, a user can turn a page in a 
feeling as if the user turns a page of a book made of Sheets 
of paper. 

0109) If the position of the first contact is extremely close 
to the position of the Second contact, Specifically the dis 
tance between the two contact positions is 10 mm or less, for 
example, display control unit 12 may determine that the user 
moves the pointer while allowing the pointer to be in contact 
with touch panel 15, and perform the page turn proceSS 
according to the flowchart shown in FIG. 7. 
0110 Referring to FIG. 9, instead of touch panel 15, a 
contact position Sensor 16 may be used which is employed 
these days as a pointing device for a notebook-sized per 
Sonal computer. In this case, contact position sensor 16 is 
arranged Separately from a flat display 14. 

0111 Referring to FIG. 10, a touch panel 15 may have a 
part thereof as a page turn effective region 15a and a user 
may give a page turn instruction by page turn effective 
region 15a only. In this way, an erroneous operation due to 
an accidental contact by a finger can be prevented. Although 
the shape of page turn effective region 15a is a triangle in 
FIG. 10, the shape is not limited thereto and may be another 
polygon, arc, circle or the like. In addition, the location of 
page turn effective region 15a is not limited to the lower left 
corner and the lower right corner, and may be in the 
band-shaped region corresponding to one-third at the bottom 
of the touch panel. 

0112 AS heretofore described, the user can change a page 
by the touch with the pointer or moving the pointer. The user 
can thus turn a page in a feeling as if the user actually turns 
a page of a book made of sheets of paper. 

0113. The number of pages to be turned varies depending 
on the time period of contact between the pointer and touch 
panel 15. Accordingly, the same operation allows pages to be 
turned one by one and turned Successively. 

0114. Further, arrangement of page turn effective region 
15a can prevent an erroneous operation caused by an 
accidental contact by the pointer. 

0115) Third Embodiment 
0116 Referring to FIG. 11, a display device 21 according 
to the third embodiment includes a memory 3 similar to that 
in the first embodiment, a flat display 4 similar to that in the 
first embodiment, a display control unit 22 for controlling 
reading of image information, character information and the 
like Stored in memory 3 and displaying of the read infor 
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mation on flat display 4, and a tilt Sensor 25 for issuing an 
instruction to turn a page to display control unit 22. 
0117 Referring to FIG. 12, display device 21 according 
to the third embodiment includes two flat displays 4 and two 
tilt sensors 25, and the two sets of flat displays 4 and tilt 
Sensors 25 are arranged to face each other. Display control 
unit 22 and memory 3 are arranged within the display 
device. The position of tilt sensor 25 is not limited to the one 
shown in FIG. 12. However, in consideration of character 
istics of tilt Sensor 25, the Sensor may be placed as far as 
possible from the axis of rotation of flat display 4. 
0118 Referring to FIG. 13, tilt sensor 25 includes a 
hollow cylinder 25d., a conductive ball 25c housed within 
cylinder 25d, and electrodes 25a and 25b arranged on the 
upper part of cylinder 25d. When tilt sensor 25 is in a normal 
state (OFF state), ball 25c is located in the lower part of 
cylinder 25d, and ball 25c and electrodes 25a and 25b are 
not in contact as shown in FIG. 13. Rotation or tilt of the 
entire sensor causes ball 25c to move in cylinder 25d and 
touch electrodes 25a and 25b arranged on the upper part of 
cylinder 25d. Consequently, current flows between elec 
trodes 25a and 25b and tilt of tilt sensor 25 is thus detected 
(ON state). 
0119) It is supposed here that tilt sensors 25 on the right 
and left sides are in the OFF state when display device 21 is 
being opened as shown in FIG. 12. If one of flat displays 4 
is fixed while the other flat display 4 is closed and then 
opened again, one of tilt sensors 25 enters ON State. Then, 
display control unit 22 can detect which of the right and left 
flat displayS 4 is opened and closed. 
0120 Referring to FIG. 14, a page turn control process 
by display control unit 22 is described. It is Supposed in the 
process shown in FIG. 14 that a book referred to here has 
a vertical writing with a page of a Smaller number displayed 
on the right flat display 4. 
0121 Display control unit 22 waits until tilt sensor 25 
enters the ON state (S21). When the state of tilt sensor 25 
becomes ON (ON in S21), display control unit 22 deter 
mines which of the right and left tiltsensors 25 is ON (S22). 
If the left tiltsensor 25 is ON (LEFT in S22), display control 
unit 22 waits until the left tilt sensor 25 becomes OFF (S23). 
When the left tilt sensor 25 becomes OFF (OFF in S23), 
display control unit 22 controls to turn a page in the forward 
direction. 

0122) If the right tilt sensor 25 becomes ON (RIGHT in 
S23), display control unit 22 waits until the right tilt sensor 
25 becomes OFF (S25). When the right tilt sensor 25 
becomes OFF (OFF in S25), display control unit 22 controls 
to turn a page in the backward direction. 
0123 The user can accordingly turn a page by opening 
and closing display device 21. Thus, the user can turn a page 
while holding display device 21 without shifting a hand or 
finger to a button. 
0124 Fourth Embodiment 
0125 Referring to FIG. 15, a display device 31 accord 
ing to the fourth embodiment includes a memory 33 con 
Structed of a magnetic memory device Such as hard disk and 
MO for Storing image information, character information, 
Sound information and the like, a flat display 4 Similar to that 
in the first embodiment, a display control unit 32 for 
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controlling reading of image information, character infor 
mation and the like Stored in memory 33 and displaying 
thereof on flat display 4, a touch panel 15 similar to that in 
the Second embodiment, and a Sound control unit 36 reading 
sound information from memory 33 to output a sound of 
turning a sheet of paper through a speaker 37 when display 
control unit 32 turns a page having information displayed on 
flat display 4. Sound control unit 36 outputs different sounds 
depending on the Speed of turning a page. 
0.126 Referring to FIG. 16, display device 31 according 
to the fourth embodiment includes two flat displays 4 and 
two touch panels 15. The two sets of flat displays 4 and 
touch panels 15 are arranged to face each other. Further, two 
Speakers 37 are arranged respectively on the right and left 
sides of display device 31. Display control unit 32, Sound 
control unit 36 and memory 33 are arranged within display 
device 31. Instead of touch panel 15, a usual switch or the 
like may be used. 
0127 Display control unit 32 controls turning of a page 
in a similar manner to that of display control unit 12 of 
display device 11 according to the Second embodiment 
described in conjunction with FIGS. 7 and 8. Therefore, 
description of the control is not repeated here. Display 
control unit 32 supplies to sound control unit 36, information 
from touch panel 15 regarding contact between a pointer and 
touch panel 15. 
0128 Referring to FIG. 17, a process of Sound output 
control by sound control unit 36 is described. Sound control 
unit 36 determines if an instruction by touch panel 15 to turn 
a page means a normal turn or a high-speed turn (S31). The 
normal turn refers to turning of one page only and the 
high-speed turn refers to turning of pages Successively or 
turning of Several pages as a unit at a time. If the page turn 
instruction refers to the normal turn (NORMAL in S31), 
Sound control unit 36 reads a Sound pattern A from memory 
33 (S32). If the page turn instruction refers to the high-speed 
turn (HIGH-SPEED in S31), sound control unit 36 reads a 
sound pattern B from memory 33 (S33). The sound pattern 
A generates a Sound of turning a sheet of paper slowly and 
the Sound pattern B generates a Sound of flicking and 
Skipping through pages. 
0129. After the process in S32 or S33, Sound control unit 
36 determines in which direction a page is to be turned 
(S34). If the direction of turning a page is from left to right 
(LEFT TO RIGHT in S34), the sound data read in the 
process of S32 or S33 is output with the center of the sound 
being shifted from left to right (S35). If the direction of 
turning a page is from right to left (RIGHT TO LEFT in 
S34), the sound data read in the process of S32 or S33 is 
output with the center of the Sound being shifted from right 
to left (S36). Here, to shift the center of sound from left to 
right refers to an operation of outputting the Sound Such that 
the volume of the sound from the left speaker 37 is made 
greater at first and then the volume of the left speaker 37 is 
gradually decreased while the volume of the right speaker 37 
is increased. To shift the center of Sound from right to left 
refers to an operation in an adverse manner. 
0.130. As heretofore discussed, display device 31 outputs 
the Sound of turning a sheet of paper Simultaneously with the 
page turning operation and outputs different Sounds accord 
ing to the number of pages to be turned. In this way, a user 
can turn a page in a feeling as if the user turns a sheet of 
paper. 
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0131 Further, display device 31 changes the balance of 
the output Sounds according to the direction of turning a 
page. Accordingly, the user can turn a page in a feeling as if 
the user actually turn a page. 
0132) Fifth Embodiment 
0.133 Referring to FIG. 18, a display device according to 
the fifth embodiment includes a memory 3, a flat display 4, 
a Switch 46 for detecting the degree of opening (angle of 
rotation) of flat display 4, a Switch presser 47 serving to 
preSS Switch 46, a display control unit 42 for controlling 
reading of image information, character information and the 
like Stored in memory 3 and displaying thereof on flat 
display 4 and controlling display/non-display of flat display 
4 according to the State of Switch 46, and a page turn 
instruction unit 45 for receiving an instruction to turn a page 
from a user to issue a page turn instruction to display control 
unit 42. The display device further includes a display buffer 
(not shown) for holding data to be displayed on flat display 
4. 

0134) Referring to FIG. 19, the display device has two 
flat displays 4A and 4.B. Two flat displays 4A and 4B are 
connected via a joint 51 such that displays 4A and 4B can 
rotate about an axis of rotation 53 corresponding to the 
portion of a book where pages are bound. If no particular 
notice is given here, flat displayS 4A and 4B are powered to 
display page data thereon. 
0135 Referring to FIG. 20, flat display 4A includes a 
base plate 56A and a display Surface 54A formed on base 
plate 56A. Flat display 4B includes a base plate 56B and a 
display surface 54B formed on base plate 56B. Switch 46 is 
provided on base plate 56B. Base plate 56A is connected to 
joint 51 to be rotatable about axis of rotation 53. The top of 
Switch 46 is pressed to cause ON state of Switch 46 and the 
Switch 46 is in OFF state if no pressure is applied to the 
Switch. In FIG. 20, the angle of rotation of flat display 4 
shown is 0. 

0136. Referring to FIG. 21, switch presser 47 is formed 
around joint 51. When joint 51 rotates (clockwise) in the 
direction of the arrow in FIG. 21, Switch presser 47 and 
Switch 46 are brought into contact with each other when the 
angle ranges from 200 to 360 so that switch presser 47 
presses switch 46. It is noted that the angle of 200 allows 
flat display 4A to be confirmed as being turned toward the 
back of flat display 4B. The angle of 360 means that flat 
displayS 4A and 4B are arranged back to back. 
0.137 Although flat displays 4A and 4B can rotate rela 
tively to each other, flat display 4B is described here as being 
placed horizontally while flat display 4A is rotated for the 
purpose of convenience. 
0138 Referring to FIG. 22, a relation between the angle 
of rotation of joint 51 and pressure applied to Switch 46 is 
shown by the solid line. The pressure can be digitized based 
on a predetermined threshold to obtain the relation repre 
sented by the broken line. Then, the state of Switch 46 (ON 
or OFF state) can be determined. 
0139 Display control unit 42 causes one of flat displays 
4A and 4B not to provide display when Switch 46 is in the 
ON State. 

0140 Referring to FIG. 23, page turn instruction unit 45 
consists of page turn instruction units 45A and 45B embed 
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ded respectively in flat displays 4A and 4.B. Page turn 
instruction units 45A and 45B are formed of tablet devices 
(touch panels). Page turn instruction units 45A and 45B each 
corresponding to a triangular region formed at the location 
corresponding to the home position of a finger for turning a 
page of a pocketbook held in hand. 
0141 When a user moves the user's finger from left to 
right in this region while allowing the finger to touch the 
region, page turn instruction unit 45 outputs a Signal for 
turning a page in the forward direction. Display control unit 
42 receives this signal to read page data of the next page 
from memory 3 So as to accomplish the forward page turning 
and updates displays on flat displays 4A and 4.B. When the 
user moves the finger in the reverse direction, page turn 
instruction unit 45 outputs a Signal for turning a page in the 
backward direction. Display control unit 42 receives this 
Signal to read page data of the previous page from memory 
3 to accomplish the backward page turning and updates 
displays on flat displays 4A and 4.B. 
0142. The direction in which the finger moves can be 
detected by tracking the position of contact with respect to 
time. Page turn instruction unit 45 may be formed over the 
entire Surface of flat displayS 4A and 4.B. However, page turn 
instruction unit 45 can be formed in a specified region of flat 
displays 4A and 4B as shown in FIG. 23 in order to avoid 
an erroneous operation due to touch by a finger or the like. 
0.143 Display control unit 42 may turn two pages at a 
time when both of the flat displays 4A and 4B are in the 
display State and turn one page at a time when only one of 
the flat displays 4A and 4B is in the display state. In this 
case, if the display buffer mentioned above can Store data 
corresponding to two pages, display control unit 42 reads 
from memory 3 data of two pages at a time and writes the 
data into the display buffer. If the above display buffer can 
Store data corresponding to one page only, display control 
unit 42 reads from memory 3 data of one page at a time and 
writes the data into the display buffer. 
0144. If one of flat displays 4A and 4B which have given 
displayS ceases to provide its display, display control unit 42 
may compress data corresponding to two pages being dis 
played currently into data of one page, and rewrite contents 
of the display buffer in order to display the compressed page 
data on flat display 4A or 4B which is in the display state. 
Page compression is a well-known technique. For example, 
if the display information is text information only, page 
compression can be achieved by decreasing the Size of 
character font. If the display information is image data, page 
compression can be implemented by thinning out the data. 
0145 The compression of page data to be displayed may 
be done only when one of the flat displays 4A and 4B which 
have given displayS Stops providing display. After this, when 
a page turn instruction is issued, display control unit 42 does 
not compress data and turns pages one by one. 
0146). As shown in FIG. 23, since page turn instruction 
units 45A and 45B are arranged symmetrically, a page can 
be turned conveniently whether the display device is held in 
right hand or in left hand, or held by a right-handed perSon 
or left-handed perSon. 
0147 Variation of Switch Presser 47 
0.148 Referring to FIG. 24, Switch presser 47 may be 
provided only at a location corresponding to the angle of 
rotation of approximately 200 of joint 51. 
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0149 Referring to FIG. 25, a relation is shown by the 
solid line between an angle of rotation of joint 51 and 
preSSure applied to Switch 46. This pressure can be digitized 
based on a predetermined threshold to obtain the relation 
represented by the broken line and thus the state of Switch 
46 (ON state or OFF state) can be determined. Referring to 
FIG. 26, Switch 46 further includes a circuit for shaping the 
signal represented by the broken line in FIG. 25 and 
accordingly outputs a Signal which becomes ON State when 
Switch 46 is at an angle ranging from 200 to 360. This 
circuit provides an ON output when the rotational angle of 
joint 51 changes from an angle Smaller than 200 to an angle 
greater than 200, which corresponds to rise of the signal 
represented by the broken line in FIG. 25 and provides an 
OFF output when the rotational angle of joint 51 changes 
from an angle greater than 200 to an angle Smaller than 
200, which corresponds to fall of the signal represented by 
the broken line in FIG. 25. Such a circuit can easily be 
constructed by a well-known flip-flop circuit. 

0150. First Variation of Page Turn Instruction Unit 45 

0151 Referring to FIG. 27, a page turn instruction unit 
45 may be provided in a region corresponding to approxi 
mately one-fourth at the bottom of flat displays 4A and 4.B. 

0152 Second Variation of Page Turn Instruction Unit 45 

0153. Referring to FIG. 28, a page turn instruction unit 
45 may be provided in regions on both sides of flat displays 
4A and 4B and triangular regions similar to those in FIG. 23. 

0154) The display device as described above has flat 
displays 4A and 4B which can be opened freely by a user at 
an angle ranging from 0 to 360. The user can thus watch 
flat displays 4A and 4B even if the area occupied by the 
display device is decreased. In this way, a display device 
Superior in portability can be provided. 

O155 In addition, this display device has flat displays 4A 
and 4B which can be folded back to back. A resultant 
advantage is that the user can Support the display device in 
one hand even if flat displayS 4A and 4B have a large display 
aca. 

0156 Further, this display device having flat displays 4A 
and 4B folded back to back allows only one of the flat 
displayS 4A and 4B to give display and the other display 4A 
or 4B not to give display. Consequently, page data is never 
glanced furtively by others even in the crowd in a railroad 
car, for example. Accordingly, a display device Superior in 
prevention of information leakage can be provided. There is 
also an effect in reduction of power consumption. 

O157. Further, page turn instruction units 45A and 45B 
are arranged at locations corresponding to the home position 
of a finger when the display device is held in one hand. The 
user can thus turn a page of the display device with one 
hand. 

0158 Page turn instruction units 45A and 45B are 
arranged Symmetrically. Therefore, the user can turn a page 
conveniently whether the user holds the display device in 
right hand or left hand. In addition, whether the user is 
right-handed or left-handed, the user can Similarly turn a 
page conveniently. 
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0159 Sixth Embodiment 
0160 Referring to FIG. 29, a display device according to 
the Sixth embodiment includes a memory 3, a flat display 4, 
first and second switches 76A and 76B for detecting the 
degree of opening (angle of rotation) of flat display 4, first 
and second Switch pressers 77A and 77B serving to press the 
first and second Switches 76A and 76B respectively, a 
display control unit 72 for controlling reading of image 
information, character information and the like Stored in 
memory 3 and controlling whether flat display 4 gives 
display or not, and a page turn instruction unit 45. 
0161 Referring to FIG. 30, the first switch presser 77A 
is provided at an angle of rotation of approximately 0 of 
joint 51 in FIG. 19. Referring to FIG.31A, the first switch 
76A changes to ON state when the rotational angle of joint 
51 exceeds 0. 

0162 The second Switch presser 77B and the second 
Switch 7B are structured similarly to Switch presser 47 and 
Switch 46 described in conjunction with FIG. 24. Therefore, 
the description of these components is not repeated here. 
Referring to FIG.31B, the second switch 76B becomes ON 
State when the rotational angle of joint 51 is in the range 
from 200 to 3600. 

0163) Referring to FIG. 32, display control unit 72 
receives outputs of the first and second Switches 76A and 
76B to control display/non-display of flat displays 4A and 
4B. When both of the first and Second Switches 76A and 76B 
are in the ON state, that is, the rotational angle of joint 51 
is 200 to 360, display control unit 72 causes flat display 4A 
not to give display and causes flat display 4B to give display. 
When the first Switch 76A is in the ON state and the second 
Switch 76B is in the OFF state, that is, the rotational angle 
of joint 51 is 0° to 200, display control unit 72 allows both 
of the flat displays 4A and 4B to provide display. When the 
first Switch 76A is in the OFF state, that is, flat display 4 is 
closed, display control unit 72 causes both of the flat 
displays 4A and 4B not to provide display. 
0164. The display device as heretofore described can be 
effective similarly to the display device of the fifth embodi 
ment. 

0165. Seventh Embodiment 
0166 Referring to FIG.33, a display device according to 
the Seventh embodiment includes a memory 3, a flat display 
4, a Switch 46, first and second switch pressers 77A and 77B, 
and a page turn instruction unit 45. 
0167 Referring to FIG. 34, the first and second switch 
pressers 77A and 77B are provided respectively at the 
rotational angles of approximately 0 and 200 of a joint 51. 
Switch 46 provides outputs as shown in FIGS. 31A and 
31B. Thus, display control unit 82 controls display/non 
display of flat displays 4A and 4B similarly to display 
control unit 72 of the display device according to the sixth 
embodiment described in conjunction with FIG. 32. 
0.168. The display device as described above can be 
effective similarly to the display device of the fifth embodi 
ment. 

0169. Eighth Embodiment 
0170 Referring to FIG. 35, a display device according to 
the eighth embodiment includes a memory 3, a flat display 
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4, a display control unit 83 for controlling reading of image 
information, character information and the like Stored in 
memory 3 and controlling display/non-display of flat display 
4, and a page turn instruction unit 45. A tablet device (not 
shown) of electrostatic coupling type, pressure Sensitive 
type or display-integrated type is embedded in flat display 4. 
When a pointer Such as finger touches the Surface of flat 
display 4, a signal indicating the touched position is Supplied 
to display control unit 83. 
0171 Referring to FIG. 36, flat displays 4A and 4B are 
rotatably coupled by a hinge 52. 

0172 FIG. 37A shows the display device being opened, 
with the thumb 86A of left hand touching flat display 4A and 
the thumb 86B of right hand touching flat display 4B. The 
display device is Supported by the palm of the hand or other 
fingers. In this State, the areas of the fingers touching flat 
displayS 4A and 4B are approximately equal to each other. 
0173 FIG. 37B shows regions 88A and 88B of flat 
displays 4A and 4B touched by fingers when one of flat 
displays 4A and 4B is rotated to be folded back to back and 
the display device is Supported by one hand. Usually, a user 
Supports the display device Such that flat display 4A being 
Supported has a greater area of region 88A touched by finger 
than the area of region 88B touched by finger of flat display 
4B being currently watched. This is because the user tries to 
Support flat display 4B in a manner to obtain a display area 
as large as possible and Support the display device Stably by 
Securing the greater area of region 88A touched by finger of 
flat display 4A being Supported. 

0.174. If one of flat displays 4A and 4B has an area of a 
touched region greater by at least 20% than that of the other 
flat display and the touched State lasts for a predetermined 
time (e.g. three Seconds) or more, display control unit 83 
causes the one of the flat displayS having the greater touched 
area not to provide display and the other flat display having 
the smaller touched area to provide display. Further, if flat 
display 4A has an area of a region touched by a pointer 
which is almost equal to an area of a region of flat display 
4B touched by a pointer and the touched state lasts for at 
least a predetermined time, display control unit 83 allows 
flat displays 4A and 4B to give display. 

0.175. A tablet device for detecting the touched position 
may be located in any region except the region inside or over 
the surface of flat displays 4A and 4.B. 
0176) The display device as described above determines 
which of the flat displays 4A and 4B is watched by a user 
based on the areas of regions of flat displays 4A and 4B 
touched by pointerS Such as fingers. Then, it is possible to 
allow only the flat display 4A or 4B watched by the user to 
provide display and the flat display 4A or 4B not watched by 
the user not to provide display. Advantages regarding pre 
vention of information leakage and reduction of power 
consumption can be obtained accordingly. Other advantages 
are similar to those of the display device in the fifth 
embodiment. 

0177 Ninth Embodiment. 
0.178 A display device according to the ninth embodi 
ment has a functional block Structure Similar to that of the 
display device described in conjunction with FIG. 18 
according to the fifth embodiment. Therefore, description 
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thereof is not repeated here. A tablet device similar to that 
described in conjunction with the eighth embodiment is 
embedded in a flat display 4. 
0179 Referring to FIG. 38, flat displays 4A and 4B are 
coupled via a joint 51 as shown in FIG. 19. A Switch presser 
47 is formed at joint 51 at a position which causes presser 
47 to press a Switch 46 when flat displays 4A and 4B form 
an angle of 200. 
0180 Switch 46 is in OFF state when the angle formed by 
flat displays 4A and 4B is less than 200 and ON state when 
the angle is 200 or more. 
0181. A display control unit 42 controls display/non 
display of flat displays 4A and 4B according to FIG. 39. 
When switch 46 is in the ON state (the angle formed by flat 
displays 4A and 4B is at least 200) and the difference 
between areas of respective regions of flat displayS 4A and 
4B touched by a pointer is equal to or less than a predeter 
mined value, display control unit 42 decides that a user 
watches both of display surfaces 54A and 54B of flat 
displayS 4A and 4B and accordingly allows flat displayS 4A 
and 4B to provide display. If Switch 46 is in the ON state and 
the difference between areas of respective regions of flat 
displayS 4A and 4B touched by a pointer is greater than a 
predetermined value, display control unit 42 decides that the 
user watches display Surface 54B of only flat display 4B, and 
causes flat display 4A not to provide display and display 4B 
only to provide display. If Switch 46 is in the OFF state, 
display control unit 42 decides that the user watches both of 
display surfaces 54A and 54B of respective flat displays 4A 
and 4B and causes both of flat displays 4A and 4B to provide 
display regardless of the magnitude of the difference of 
touched areas. 

0182. The display device described above is accordingly 
effective similarly to the display device according to the 
eighth embodiment. 

0183 Tenth Embodiment 
0.184 Referring to FIG. 40, a display device according to 
the tenth embodiment includes a memory 3, a flat display 4, 
first, second and third Switches 76A, 76B and 76C for 
detecting the degree of opening (angle of rotation) of flat 
display 4, first, second and third Switch pressers 77A, 77B 
and 77C serving to press the first, second and third Switches 
76A, 76B and 76C, a display control unit 102 for controlling 
reading of image information, character information and the 
like Stored in memory 3 and controlling display/non-display 
of flat display 4, a page turn instruction unit 45, and an 
information input unit 103 formed of a keyboard, a function 
key, a joystick, a tablet device and the like for inputting 
information to the display device. 

0185. The first and second switches 76A and 76B have a 
Structure Similar to that described in conjunction with the 
sixth embodiment, and the first Switch 76A becomes ON 
State when the angle of rotation of flat display 4 is greater 
than 0 and equal to or less than 360. The second Switch 
76B becomes ON state when the rotational angle of flat 
display 4 ranges from 200 to 360°. Referring to FIG. 41, 
the third Switch presser 77C is formed around a joint 51 
similarly to Switch presser 47 described in conjunction with 
FIG. 21 Such that the third Switch 76C is made ON when the 
rotational angle of flat display 4 ranges from 300 to 350. 
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0186 Display control unit 102 controls whether flat dis 
plays 4A and 4B provide display or not according to FIG. 
42. Specifically, if the angle formed by flat displays 4A and 
4B is greater than 0 and equal to or less than 200, the first 
Switch 76A is made ON while the second and third Switches 
76B and 76C are made OFF. Then, display control unit 102 
decides that a user watches both of the flat displays 4A and 
4B and allows both of the flat displays 4A and 4B to provide 
display. 

0187. If the angle formed by flat displays 4A and 4B is 
greater than 200 and equal to or less than 300, the first and 
Second Switches 76A and 76B become ON state while the 
third switch 76C becomes OFF state. Then display control 
unit 102 decides that the user watches only flat display 4B 
and causes flat display 4A not to provide display and flat 
display 4B only to provide display. 

0188 Referring to FIG. 43, if the angle formed by flat 
displays 4A and 4B exceeds 300 and is equal to or less than 
350, all of the first, second and third Switches 76A to 76C 
become ON. Then, display control unit 102 decides that 
users play a competitive game or the like and fold the 
display device So as not to show the users cards to the 
opponent, and accordingly allows both of the flat displayS 
4A and 4B to provide display. 
0189 If the angle formed by flat displays 4A and 4B is 0, 
all of the first, second and third Switches 76A to 76C are in 
OFF state. Then, display control unit 102 decides that the 
user closes the display device and causes both of flat 
displays 4A and 4B not to provide display. 

0190. Referring to FIG. 44, the third switch 76C is 
formed to have a shape allowing the third Switch presser 77C 
to fit therein. Accordingly, when the third Switch 76C is in 
ON state, that is, the angle formed by flat displays 4A and 
4B is in a specific range from 300° to 350, both of the flat 
displays 4A and 4B can be fixed. In this way, the user can 
conveniently enjoy a competitive game or the like. In order 
to cancel this fixed State, the user may rotate flat displayS 4A 
and 4B with a force greater than usual. 
0191 Referring to FIG. 45, flat display 4A may have a 
pin 116 and flat display 4B may have a hook 118. By 
appropriately defining the length of hook 118 and the 
position of pin 116, the angle formed by flat displays 4A and 
4B when hook 118 is engaged with pin 116 can be set at a 
specific angle in a range from 300 to 350. 
0192 Referring to FIG. 46, when flat displays 4A and 4B 
are stood on a flat Surface for use, one side of each of flat 
displays 4A and 4B, which is in contact with the flat surface, 
is coated with a material having a great friction coefficient 
Such as a rubber 120 for preventing Slipping of the display 
device. 

0193 Referring to FIG. 47, flat displays 4A and 4B may 
be fit in a seat 122 for use in order to prevent the display 
device from Slipping. Seat 122 is coated with a material 
having a great friction coefficient Such as a rubber 124 for 
preventing slipping of Seat 122. 

0194 If the angle formed by flat displays 4A and 4B is 
greater than 350 and equal to or less than 360, the first and 
Second Switches 76A and 76B are in ON state while the third 
Switch 76C is in OFF state. Then, display control unit 102 
decides that a user makes flat displayS 4A and 4B back to 
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back to watch only the flat display 4B, and accordingly 
causes flat display 4A not to provide display and flat display 
4B only to provide display. 
0.195 The display device as described above enables a 
user to enjoy a competitive game with cards of the user not 
revealed to the opponent. 
0.196 Flat displays 4A and 4B undergo a process for 
preventing Slipping. Then, the user can perform operations 
of a game and the like comfortably. 
0.197 Other effects are similar to those of the display 
device in the fifth embodiment. 

0198 Eleventh Embodiment 
0199 Referring to FIG. 48, a display device according to 
the eleventh embodiment includes a memory 3, a flat display 
4, a Switch 46 for detecting the degree of opening (angle of 
rotation) of flat display 4, first, second and third switch 
pressers 77A, 77B and 77C serving to press Switch 46, a 
display control unit 112 for controlling reading of image 
information, character information and the like Stored in 
memory 3 and controlling display/non-display of flat display 
4, a page turn instruction unit 45, and an information input 
unit 103 formed of a keyboard, a function key, a joystick, a 
tablet device and the like for inputting information to the 
display device. 
0200 Referring to FIG. 49, the first and second switch 
pressers 77A and 77B are formed on the periphery of a joint 
51 so as to press Switch 46 when the angle of rotation of joint 
51 is 0° and 200 respectively. The third switch presser 77C 
is formed on the periphery of joint 51 so as to press Switch 
46 when the rotational angle of joint 51 is 300° to 350°. 
Switch 46 provides outputs as shown in FIGS. 31A, 31B 
and 41. Accordingly, display control unit 112 controls dis 
play/non-display of flat displays 4A and 4B similarly to 
display control unit 102 of the display device according to 
the tenth embodiment described in conjunction with FIG. 
42. 

0201 This display device can achieve effects similar to 
those in the tenth embodiment. 

INDUSTRIAL APPLICABILITY 

0202 As heretofore described, the display device accord 
ing to the present invention allows a page to be turned as if 
a paper page is actually turned, being Superior in prevention 
of information leakage and having a Small power consump 
tion. Therefore, this display device is appropriate for making 
an access to information to give the same feeling as that in 
a normal reading of a book. 
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26. A display device comprising: 
information Storage means for Storing information; 
information display means for displaying information; 
Sound output means for Outputting Sound; 
page turn instruction means for issuing an instruction to 

Switch information displayed on Said information dis 
play means, 

display control means for receiving the instruction from 
Said page turn instruction means to Switch information 
displayed on Said information display means, and 

Sound output control means connected to Said display 
control means for outputting Sound of turning a sheet of 
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paper from Said Sound output means according to 
Switch of information displayed on Said information 
display means and outputting different Sounds depend 
ing on Speed of Switching information displayed on 
Said information display means. 

27. A display device comprising: 
information Storage means for Storing information; 
information display means for displaying information; 
a plurality of Sound output means for outputting Sound; 
page turn instruction means for issuing an instruction to 

Switch information displayed on Said information dis 
play means, 

display control means for receiving the instruction from 
Said page turn instruction means to Switch information 
displayed on Said information display means, and 

Sound output control means connected to Said display 
control means for Outputting Sound of turning a sheet of 
paper from Said Sound output means according to 
Switch of information displayed on Said information 
display means and varying a center of the Sound 
outputted from Said plurality of Sound output means 
depending on direction of Switching information. 
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