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[DESCRIPTION]

[TITLE OF INVENTION]
READER/WRITER
[TECHNICAL FIELD]
[0001]

An embodiment of the present invention relates to a reader/writer.
[BACKGROUND ART]

[0002]

Conventionally, a stationary reader/writer that reads from and writes on a
contact type or non-contact type IC card is known. For example, a reader/writer
installed at a counter or the like of a store reads and writes information when an IC card
held in a person’s hand is inserted into or put over a predetermined portion thereof.

However, if a position and posture of the predetermined portion on the
reader/writer are inappropriate, it may be difficult for the person to move his or her wrist
naturally.

[PRIOR ART DOCUMENTS]
[PATENT DOCUMENTS]
[0003]
[Patent Document 1] Japanese Unexamined Patent Application, First Publication
No. 2017-117337
[SUMMARY OF INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]
[0004]
A problem to be solved by the present invention is to provide a reader/writer in

which unnaturalness of motions required for reading from and writing on an information
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storage medium can be suppressed.
[MEANS FOR SOLVING THE PROBLEMS]
[0005]

According to one embodiment, a reader/writer includes an insertion portion and
a support member. An information storage medium held by a person with fingers is
inserted into the insertion portion. The support member supports the insertion portion
on an installation surface by causing an insertion direction of the information storage
medium with respect to the insertion portion to be lowered to the front to intersect with a
horizontal plane. In the support member, an intersection angle between the insertion
direction and the horizontal plane is set to a predetermined acute angle at which the
fingers of the person do not interfere with the installation surface when the information
storage medium is inserted into the insertion portion.
[BRIEF DESCRIPTION OF THE DRAWINGS]
[0006]

FIG. 1 is a view schematically showing a disposition state of a reader/writer of
an embodiment.

FIG. 2 is a view showing an example of a first holding method of an IC card
inserted into the reader/writer of the embodiment.

FIG. 3 is a view showing an example of a second holding method of the IC card
inserted into the reader/writer of the embodiment.

FIG. 4 is a view showing an insertion direction of the IC card with respect to the
reader/writer of the embodiment.

FIG. 5 is a graph showing an example of a correspondence relationship between
a height of an installation surface on which a reader/writer of a first modified example of

the embodiment is installed and an intersection angle (first intersection angle) of the
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insertion direction of the IC card into the reader/writer with respect to a horizontal plane.

FIG. 6 is a view showing an example of a third holding method of the IC card
that is put over a reader/writer of a second modified example of the embodiment.

FIG. 7 is a graph showing an example of a correspondence relationship between
a height of the installation surface on which the reader/writer of the second modified
example of the embodiment is installed and an intersection angle (second intersection
angle) of a reading surface of the reader/writer with respect to the horizontal plane.

FIG. 8 is a view showing an example of a fourth holding method of the IC card
that is put over the reader/writer of a third modified example of the embodiment.

FIG. 9 is a graph showing an example of a correspondence relationship between
a height of the installation surface on which the reader/writer of the third modified
example of the embodiment is installed and an intersection angle (third intersection
angle) of the reading surface of the reader/writer with respect to the horizontal plane.

FIG. 10 is a perspective view schematically showing a configuration of a
reader/writer of a fourth modified example of the embodiment.

FIG. 11 is a graph showing an example of a correspondence relationship
between a height of the installation surface on which the reader/writer of a fifth modified
example of the embodiment is installed, a body height h of a person of the IC card, and
an intersection angle (first intersection angle) of the insertion direction of the IC card into
the reader/writer with respect to the horizontal plane.

FIG. 12 is a view schematically showing a disposition state of a reader/writer of
a sixth modified example of the embodiment.

FIG. 13 is a view showing an example of a fifth holding method of the IC card
inserted into the reader/writer of the sixth modified example of the embodiment.

FIG. 14 is a view showing an example of a sixth holding method of the IC card
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that is put over the reader/writer of the sixth modified example of the embodiment.

FIG. 15 is a graph showing an example of a correspondence relationship
between a height of an installation surface on which the reader/writer of the sixth
modified example of the embodiment is installed and an intersection angle (fourth
intersection angle) of the insertion direction of the IC card into the reader/writer or the
reading surface of the reader/writer with respect to the horizontal plane.
[EMBODIMENTS FOR CARRYING OUT THE INVENTION]

[0007]

Hereinafter, a reader/writer of an embodiment will be described with reference
to the drawings.
[0008]

FIG. 1 is a view schematically showing a disposition state of a reader/writer 10
of the embodiment.

As shown in FIG. 1, the reader/writer 10 is installed on, for example, an
installation surface 11A of an installation table 11 such as a counter in a store. For
example, the installation surface 11A is an upper end surface of the installation table 11
in a vertical direction. The installation surface 11A is a horizontal plane parallel to a
horizontal direction. The installation table 11 is disposed on a horizontal reference
surface 12. A height H of the installation surface 11A from the reference surface 12 in
the vertical direction is a predetermined height.

[0009]

The reader/writer 10 reads information or reads and writes information on an
information storage medium 13. For example, the information storage medium 13 is an
integrated circuit (IC) card 14. The IC card 14 is held by a person 15 with fingers 16 to

be brought toward and away from the reader/writer 10.
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FIG. 2 is a view showing an example of a first holding method of the IC card 14
inserted into the reader/writer 10 of the embodiment. FIG. 3 is a view showing an
example of a second holding method of the IC card 14 inserted into the reader/writer 10
of the embodiment. FIG. 4 is a view showing an insertion direction D of the IC card 14
with respect to the reader/writer 10 of the embodiment.

[0010]

For example, the reader/writer 10 may handle the contact type IC card 14a (14).
As shown in FIGS. 2, 3, and 4, the contact type IC card 14a includes a support base 21,
and an IC module 22 and a biometric authentication sensor 23 provided on the support
base 21.

The support base 21 is formed of a resin material into a rectangular plate shape.

The IC module 22 includes an IC chip 22a disposed inside the support base 21,
and a contact 22b provided on a first surface 21 A of both sides (first surface 21A and
second surface 21B) of the support base 21 in a thickness direction. The IC chip 22a
includes a read-only memory (ROM), a random access memory (RAM), and a central
processing unit (CPU). The ROM is a non-volatile memory such as an electrically
erasable programmable read-only memory (EEPROM) or a flash ROM that holds
information in the absence of power supply.

[0011]

The biometric authentication sensor 23 is, for example, a fingerprint sensor.
The biometric authentication sensor 23 is exposed on the first surface 21A of both sides
(the first surface 21A and the second surface 21B) of the support base 21 in the thickness
direction. The biometric authentication sensor 23 detects a fingerprint of a thumb 16a,
an index finger 16b, or the like among the fingers 16 of the person 15. The biometric

authentication sensor 23 performs fingerprint authentication using detected data of
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fingerprints and fingerprint data stored in advance.
[0012]

For example, in the case of the first holding method shown in FIG. 2, the IC
card 14a is sandwiched by the thumb 16a and the index finger 16b from both sides in the
thickness direction, and the thumb 16a supports the IC card 14a from above in the
vertical direction. In the case of the first holding method, the biometric authentication
sensor 23 performs fingerprint authentication of the thumb 16a on the first surface 21A
side of the IC card 14a.

For example, in the case of the second holding method shown in FIG. 3, the IC
card 14a is sandwiched by the thumb 16a and the index finger 16b from both sides in the
thickness direction, and the thumb 16a supports the IC card 14a from below in the
vertical direction. In the second holding method, the biometric authentication sensor 23
performs fingerprint authentication of the index finger 16b on the first surface 21A side
of the IC card 14a.

[0013]

As shown in FIGS. 1 and 4, the reader/writer 10 includes an insertion portion 31
and a support member 32 that supports the insertion portion 31.

An outer shape of the insertion portion 31 may be, for example, a rectangular
plate shape. An insertion slot 31a into which the IC card 14a is inserted is formed in the
insertion portion 31.

The insertion portion 31 includes, for example, a control device 31b and a
terminal 31c that is brought into contact with the contact 22b of the contact type IC card
14a.

[0014]

The control device 31b is a software function unit that functions when a
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predetermined program is executed by a processor such as a CPU. The software
function unit is an electronic control unit (ECU) including a processor such as a CPU, a
ROM for storing a program, a RAM for temporarily storing data, and various electronic
circuits. At least a part of the control device 31b may include an integrated circuit such
as a large scale integration (LSI).

The control device 31b controls transfer of information and power supply via the
terminal 31c that comes into contact with the contact 22b of the contact type IC card 14a
inserted into the insertion slot 31a.

[0015]

An outer shape of the support member 32 is, for example, an inclined table
shape. The support member 32 is installed on the installation surface 11A of the
installation table 11. The support member 32 has a flat inclined surface 32A that
supports the insertion portion 31.  The inclined surface 32A intersects the horizontal
plane at an acute angle. The inclined surface 32A supports the insertion portion 31 with
the insertion slot 31a of the insertion portion 31 facing obliquely upward with respect to
the vertical direction. In the support member 32, the insertion direction D of the IC card
14a with respect to the insertion portion 31 disposed on the inclined surface 32A is set to
be lowered to the front.

[0016]

An intersection angle (first intersection angle) 0 of the insertion direction D with
respect to the horizontal plane is the same as an intersection angle between the inclined
surface 32A and the horizontal plane. The first intersection angle 0 is a predetermined
acute angle at which the fingers 16 of the person 15 do not interfere with the installation
surface 11A when the IC card 14a is inserted into the insertion portion 31. The

predetermined acute angle may be, for example, a constant angle in a range of 20 degrees
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[0017]

As described above, in the above-described embodiment, the support member 32
in which the insertion portion 31 is inclined so that the fingers 16 of the person 15 do not
interfere with the installation surface 11A when the IC card 14a is inserted into the
insertion portion 31 is provided. Therefore, unnaturalness of a motion and posture of a
wrist 17 of the person 15 can be suppressed.

[0018]

The reader/writer 10 includes the support member 32 that handles the first
holding method and the second holding method. Therefore, even when insertion of the
IC card 14a is performed in parallel with the fingerprint authentication by the biometric
authentication sensor 23, unnaturalness of a motion and posture of the wrist 17 of the
person 15 can be suppressed.

The reader/writer 10 has the support member 32 that causes the intersection
angle 0 of the insertion direction D with respect to the horizontal plane to be 20 degrees
or more. Therefore, the IC card 14a can be inserted into the insertion portion 31 by a
natural motion and posture of the fingers 16 and the wrist 17 of the person 15.

[0019]

Hereinafter, modified examples will be described.
[0020]

In the above-described embodiment, the intersection angle (the first intersection
angle) 0 of the insertion direction D with respect to the horizontal plane has been
described as a constant predetermined acute angle, but the present invention is not
limited thereto. For example, the first intersection angle 6 may be changed according to

a predetermined parameter.
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FIG. 5 is a graph showing an example of a correspondence relationship between
the height H of the installation surface 11A on which the reader/writer 10 of a first
modified example of the embodiment is installed and the intersection angle (the first
intersection angle) 0 of the insertion direction D of the IC card 14a into the reader/writer
10 with respect to the horizontal plane.

As shown in FIG. 5, in the first modified example of the embodiment, the first
intersection angle 0 has a relationship in which the first intersection angle 0 decreases as
the height H of the installation surface 11A from the reference surface 12 in the vertical
direction increases. For example, the first intersection angle 0 has a relationship in
which the first intersection angle 6 gradually decreases from a second acute angle 02 to
the first acute angle 01 (< 02) as the height H increases from a first height H1 to a second
height H2 (> H1).

[0022]

As described above, the reader/writer 10 of the first modified example has the
support member 32 whose intersection angle 0 changes according to the height H of the
installation surface 11A. Therefore, the IC card 14a can be inserted into the insertion
portion 31 by a natural motion and posture of the fingers 16 and the wrist 17 of the
person 15 regardless of the height H of the installation surface 11A.

[0023]

In the above-described embodiment, the reader/writer 10 has been described as
handling the contact type IC card 14a, but the present invention is not limited thereto.
For example, the reader/writer 10 may handle a non-contact type IC card 14b.

FIG. 6 is a view showing an example of a third holding method of the IC card

14b that is put over a reader/writer 10a in a second modified example of the embodiment.
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FIG. 7 is a graph showing an example of a correspondence relationship between the
height H of the installation surface 11A on which the reader/writer 10a of the second
modified example of the embodiment is installed and an intersection angle (a second
intersection angle) ®a of a reading surface 51A of the reader/writer 10a with respect to
the horizontal plane.

[0024]

As shown in FIG. 6, the reader/writer 10a in the second modified example of the
embodiment handles the non-contact type IC card 14b. The non-contact type IC card
14b includes the support base 21, and an IC module 41 and the biometric authentication
sensor 23 provided on the support base 21.

The IC module 41 includes an IC chip 41a and an antenna (card-side antenna)
41b disposed inside the support base 21. The IC chip 41a includes a ROM, a RAM, and
aCPU. The ROM is a non-volatile memory such as an EEPROM or a flash ROM that
holds information in the absence of power supply. The antenna 41b is a metal wire
having a predetermined shape.

[0025]

For example, in the case of the third holding method shown in FIG. 7, the IC
card 14b is sandwiched by the thumb 16a and the index finger 16b from both sides in the
thickness direction, and the thumb 16a supports the IC card 14b from above in the
vertical direction. In the case of the third holding method, the biometric authentication
sensor 23 performs fingerprint authentication of the thumb 16a on the first surface 21A
side of the IC card 14b.

[0026]
The reader/writer 10a of the second modified example of the embodiment

includes a main body 51 having the reading surface 51A and a support member 52 for
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supporting the main body 51.

An outer shape of the main body 51 may be, for example, a rectangular plate
shape. The main body 51 includes the reading surface 51A over which the IC card 14b
is put, a control device 51a, and an antenna (reader-side antenna) 51b.

[0027]

The control device S1a is a software function unit that functions when a
predetermined program is executed by a processor such as a CPU. The software
function unit is an ECU including a processor such as a CPU, a ROM for storing a
program, a RAM for temporarily storing data, and various electronic circuits. At least a
part of the control device 51a may include an integrated circuit such as an LSI. The
antenna 51b is a metal wire having a predetermined shape.

The control device 51a controls transfer of information and power supply via the
antenna (reader-side antenna) 51b that performs transmission and reception with the
antenna (card-side antenna) 41b of the non-contact type IC card 14b that is put over the
reading surface 5S1A.

[0028]

An outer shape of the support member 52 is, for example, an inclined table
shape. The support member 52 is installed on the installation surface 11A of the
installation table 11. The support member 52 has a flat inclined surface 52A for
supporting the main body 51. The inclined surface 52A intersects the horizontal plane
at an acute angle. In the support member 52, the reading surface 51A of the main body
51 disposed on the inclined surface 52A is set to be inclined upward to the front.

[0029]
The intersection angle (the second intersection angle) ®a between the reading

surface 51A and the horizontal plane is the same as an intersection angle between the
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inclined surface 52A and the horizontal plane. The second intersection angle ®a is a
predetermined acute angle which is configured so that an angle change from an angle of
the wrist 17 of the person 15 at the time of a reference posture in a relaxed state to an
angle of the wrist 17 when the IC card 14b is put over the reading surface S1A is within a
predetermined angle range. The reference posture in a relaxed state refers to a natural
posture of the body in which strength in arms and the wrists 17 is made to leave (in a
relaxed state) and the arms are hung down. The predetermined angle range is, for
example, in a range of £5 degrees in posture change corresponding to a motion such as
bending and stretching from the reference posture of the wrist 17 in the relaxed state.
The predetermined acute angle is a constant angle in a range of, for example, 20 degrees
or more and less than 90 degrees, or changes according to a predetermined parameter.
[0030]

For example, as shown in FIG. 7, in the second modified example of the
embodiment, the second intersection angle ®a increases as the height H of the
installation surface 11A from the reference surface 12 in the vertical direction increases.
For example, the second intersection angle ®a gradually increases from the first acute
angle ®al to the second acute angle ®a2 (> ®al) as the height H increases from the first
height H1 to the second height H2 (> H1).

[0031]

As described above, the reader/writer 10a of the second modified example has
the support member 52 in which the main body 51 is inclined so that an angle change
from an angle of the wrist 17 of the person 15 at the time of the reference posture in the
relaxed state to an angle of the wrist 17 when the IC card 14b is put over the reading
surface 51A is within the predetermined angle range. Therefore, unnaturalness of a

motion and posture of the wrist 17 of the person 15 can be suppressed.
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The reader/writer 10a of the second modified example has the support member
52 in which the predetermined angle range is set in a range of £5 degrees in posture
change corresponding to a motion such as bending and stretching from the reference
posture of the wrist 17 in the relaxed state. Therefore, the IC card 14b can be put over
the reading surface 51A by a natural motion and posture of the fingers 16 and the wrist
17 of the person 15.

[0032]

The reader/writer 10a of the second modified example has a support member 52
that handles the third holding method. Therefore, even when putting-over of the IC
card 14b is performed in parallel with the fingerprint authentication by the biometric
authentication sensor 23, unnaturalness of a motion and posture of the wrist 17 of the
person 15 can be suppressed.

The reader/writer 10a of the second modified example has the support member
52 whose intersection angle ®a changes according to the height H of the installation
surface 11A. Therefore, the IC card 14b can be put over the reading surface 51A by a
natural motion and posture of the fingers 16 and the wrist 17 of the person 15 regardless
of the height H of the installation surface 11A.

[0033]

In the second modified example of the above-described embodiment, the
reader/writer 10a has been described as corresponding to the third holding method of the
non-contact type IC card 14b, but the present invention is not limited thereto. For
example, the reader/writer 10a may handle a fourth holding method of the non-contact
type IC card 14b.

FIG. 8 is a view showing an example of the fourth holding method of the IC

card 14b that is put over the reader/writer 10b of the third modified example of the
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embodiment. FIG. 9 is a graph showing an example of a correspondence relationship
between the height H of the installation surface 11A on which the reader/writer 10b of
the third modified example of the embodiment is installed and an intersection angle (a
third intersection angle) @b of the reading surface S1A of the reader/writer 10b with
respect to the horizontal plane.

[0034]

For example, in the case of the fourth holding method shown in FIG. 8, the IC
card 14b is sandwiched by the thumb 16a and the index finger 16b from both sides in the
thickness direction, and the thumb 16a supports the IC card 14b from below in the
vertical direction. In the fourth holding method, the biometric authentication sensor 23
performs fingerprint authentication of the index finger 16b on the first surface 21A side
of the IC card 14b.

[0035]

In the third modified example of the embodiment, in the support member 52 of
the reader/writer 10b, the reading surface 51A of the main body 51 disposed on the
inclined surface 52A 1is set to be lowered to the front.

The intersection angle (the third intersection angle) @b between the reading
surface 51A and the horizontal plane is the same as the intersection angle between the
inclined surface 52A and the horizontal plane. The third intersection angle @b is a
predetermined acute angle which is configured so that an angle change from an angle of
the wrist 17 of the person 15 at the time of the reference posture in the relaxed state to an
angle of the wrist 17 when the IC card 14b is put over the reading surface S1A is within a
predetermined angle range. The predetermined angle range is, for example, in a range
of +5 degrees in posture change corresponding to a motion such as bending and

stretching from the reference posture of the wrist 17 in the relaxed state. The
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predetermined acute angle is a constant angle in a range of, for example, 20 degrees or
more and less than 90 degrees, or changes according to a predetermined parameter.
[0036]

For example, as shown in FIG. 9, in the third modified example of the
embodiment, the third intersection angle ®b decreases as the height H of the installation
surface 11A from the reference surface 12 in the vertical direction increases. For
example, the third intersection angle ®b gradually decreases from the second acute angle
®b2 to the first acute angle Ob1 (< Ob2) as the height H increases from the first height
HI1 to the second height H2 (> H1).

[0037]

As described above, the reader/writer 10b of the third modified example has the
support member 52 that handles the fourth holding method. Therefore, even when
putting-over of the IC card 14b is performed in parallel with the fingerprint
authentication by the biometric authentication sensor 23, unnaturalness of a motion and
posture of the wrist 17 of the person 15 can be suppressed.

Also, the reader/writer 10b of the third modified example has the support
member 52 in which the main body 51 is inclined so that an angle change at the time of
putting the IC card 14b over the reading surface 51A from the reference posture of the
wrist 17 of the person 15 in the relaxed state is within the predetermined angle range.
Therefore, a natural motion and posture of the wrist 17 of the person 15 can be promoted.
[0038]

Also, the reader/writer 10b has the support member 52 whose intersection angle
@b changes according to the height H of the installation surface 11A. Therefore, the IC
card 14b can be put over the reading surface 51A by a natural motion and posture of the

fingers 16 and the wrist 17 of the person 15 regardless of the height H of the installation
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[0039]

In the above-described embodiment and modified examples, the reader/writer 10
has been described as having the support member 32 or 52 in which the intersection
angle 0, ®@a, or Ob of the inclined surface 32A or 52A with respect to the horizontal plane
is constant, but the present invention is not limited thereto. For example, the
reader/writer 10 may include an angle changing mechanism for changing the intersection
angle 0, ®a, or ®b. For example, the angle changing mechanism may be a ball joint
mechanism, a ratchet mechanism, or the like.

[0040]

FIG. 10 is a perspective view schematically showing a configuration of the
reader/writer 10b of a fourth modified example of the embodiment.

As shown in FIG. 10, in the fourth modified example of the embodiment, the
reader/writer 10b includes the insertion portion 31, a support member 61 that supports
the insertion portion 31, and an angle changing mechanism 62 that changes an
intersection angle (inclination) of the support member 61 with respect to the horizontal
plane.

An outer shape of the support member 61 is, for example, a rectangular plate.
The support member 61 has a flat inclined surface 61A that supports the insertion portion
31. The inclined surface 61A intersects the horizontal plane at an acute angle by the
angle changing mechanism 62. The inclined surface 61A supports the insertion portion
31 with the insertion slot 31a of the insertion portion 31 facing obliquely upward with
respect to the vertical direction.

[0041]

The angle changing mechanism 62 includes a bottom portion 63 and a stand
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member 64 that is engaged with the bottom portion 63.

An outer shape of the bottom portion 63 is, for example, a plate shape. The
bottom portion 63 is installed on the installation surface 11A of the installation table 11.
The bottom portion 63 includes a connection member 63a. The connection member 63a
may be, for example, a hinge or the like. The connection member 63a is connected to
an end portion 61a of the support member 61. The support member 61 rotates around
the end portion 61a connected to the connection member 63a.

[0042]

A plurality of positioning portions 63b are formed on a surface of the bottom
portion 63. An outer shape of the positioning portions 63b is, for example, a recessed
shape or a protruding shape. The positioning portion 63b each fix a distal end portion
64a of the stand member 64 by coming into contact with the distal end portion 64a.

An outer shape of the stand member 64 is, for example, a rectangular plate
shape. A base end portion (not shown) of the stand member 64 is connected to a
surface 61B on a side of both sides of the support member 61 in the thickness direction
opposite to the inclined surface 61A by, for example, a connection member (not shown)
such as a hinge. The stand member 64 rotates around the base end portion (not shown)
connected to the connection member (not shown).

[0043]

The angle changing mechanism 62 changes an intersection angle of the inclined
surface 61A of the support member 61 with respect to the horizontal plane by changing
the positioning portion 63b in contact with the distal end portion 64a of the stand
member 64. In the angle changing mechanism 62, the insertion direction D of the IC
card 14a with respect to the insertion portion 31 disposed on the inclined surface 61A of

the support member 61 is set to be lowered to the front.
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An intersection angle (first intersection angle) 0 of the insertion direction D with
respect to the horizontal plane is the same as the intersection angle between the inclined
surface 61A and the horizontal plane. The first intersection angle 6 is a predetermined
acute angle at which the fingers 16 of the person 15 do not interfere with the installation
surface 11A when the IC card 14a is inserted into the insertion portion 31.

[0044]

As described above, the reader/writer 10b of the fourth modified example has
the angle changing mechanism 62 that changes the intersection angle between the
inclined surface 61A and the horizontal plane. Therefore, a natural motion and posture
of the fingers 16 and the wrist 17 holding the IC card 14a can be easily promoted.

[0045]

In the first modified example of the above-described embodiment, the first
intersection angle 0 has been described as being changed according to the height H of the
installation surface 11A from the reference surface 12 in the vertical direction, but the
present invention is not limited thereto. For example, the intersection angles between
the inclined surfaces 32A, 52A, and 61A and the horizontal plane in the above-described
embodiment and modified examples may be changed according to a plurality of
predetermined parameters.

[0046]

FIG. 11 is a graph showing an example of a correspondence relationship
between the height H of the installation surface 11A on which the reader/writer 10 of a
fifth modified example of the embodiment is installed, a body height h of the person 15
of the IC card 14, and an intersection angle (first intersection angle) 0 of the insertion
direction D of the IC card 14 into the reader/writer 10 with respect to the horizontal

plane.
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As shown in FIG. 11, in the fifth modified example of the embodiment, the first
intersection angle 0 increases as a difference AH (= h—H) between the body height h of
the person 15 and the height H of the installation surface 11A from the reference surface
12 in the vertical direction increases. The body height h is, for example, an average
body height or the like of a plurality of persons 15. For example, the first intersection
angle 0 gradually increases from a first acute angle 01 to a second acute angle 62 (> 01)
as the difference AH increases from a first predetermined value AH1 to a second
predetermined value AH2 (> AH1).

[0047]

The reader/writer 10b in the fifth modified example has the support member 32
whose intersection angle 0 changes according to the body height h of the person 15 and
the height H of the installation surface 11A. Therefore, a natural motion and posture of
the fingers 16 and the wrist 17 of the person 15 can be promoted regardless of the body
height h of the person 15 and the height H of the installation surface 11A.

[0048]

In the above-described embodiment, the reader/writer 10 has been described as
being installed on the installation surface 11A of the installation table 11, but the present
invention is not limited thereto. For example, the reader/writer 10 may be installed on a
surface of a support portion provided on the installation table 11.

[0049]

FIG. 12 is a view schematically showing a disposition state of a reader/writer
10c of a sixth modified example of the embodiment. FIG. 13 is a view showing an
example of a fifth holding method of the IC card 14 inserted into the reader/writer 10c of
the sixth modified example of the embodiment. FIG. 14 is a view showing an example

of the fifth holding method of the IC card 14 that is put over the reader/writer 10c of the
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sixth modified example of the embodiment. FIG. 15 is a graph showing an example of
a correspondence relationship between a height U of an installation surface 71A on
which the reader/writer 10c of the sixth modified example of the embodiment is installed
and an intersection angle (fourth intersection angle) ®c of the insertion direction D of the
IC card 14 into the reader/writer 10c or the reading surface 51A of the reader/writer 10c
with respect to the horizontal plane.

[0050]

As shown in FIG. 12, in the sixth modified example of the embodiment, the
reader/writer 10c is installed on the installation surface 71A of a support portion 71
provided on the installation table 11.

An outer shape of the support portion 71 is, for example, a rod shape bent in an
L shape. The installation surface 71A of the support portion 71 is, for example, a
surface facing downward at a distal end portion of an arm portion 71b that protrudes in a
horizontal direction from an upper end portion of a leg portion 71a extending in the
vertical direction. The height U of the installation surface 71A from the reference
surface 12 in the vertical direction is a predetermined height.

[0051]

As shown in FIGS. 13 and 14, the reader/writer 10c of the sixth modified
example of the embodiment includes the insertion portion 31 or the main body 51, and
the support member 32.

The support member 32 is installed on the installation surface 71A of the
support portion 71.  The support member 32 includes the flat inclined surface 32A that
supports the insertion portion 31 or the main body 51. The inclined surface 32A
intersects the horizontal plane at an acute angle. The inclined surface 32A supports the

insertion portion 31 with the insertion slot 31a of the insertion portion 31 facing
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obliquely upward with respect to the vertical direction. In the support member 32, the
insertion direction D of the IC card 14a with respect to the insertion portion 31 disposed
on the inclined surface 32A is set to be lowered to the front. The inclined surface 32A
supports the main body 51 by setting the reading surface 51A of the main body 51 to be
lowered to the front.

[0052]

For example, in a case of the fifth holding method shown in FIGS. 13 and 14,
the IC card 14 (14a and 14b) is sandwiched by the thumb 16a and the index finger 16b
from both sides in the thickness direction, and the thumb 16a supports the IC card 14
from below in the vertical direction. In the fifth holding method, the biometric
authentication sensor 23 performs fingerprint authentication of the index finger 16b on
the first surface 21A side of the IC card 14.

With respect to the insertion portion 31, the intersection angle (fourth
intersection angle) ®c of the insertion direction D of the IC card 14a with respect to the
horizontal plane is the same as an intersection angle between the inclined surface 32A
and the horizontal plane. The fourth intersection angle ®c is a predetermined acute
angle at which the fingers 16 of the person 15 do not interfere with the installation
surface 71 A when the IC card 14a is inserted into the insertion portion 31.

[0053]

With respect to the main body 51, the intersection angle (fourth intersection
angle) @c between the reading surface 51A and the horizontal plane is the same as the
intersection angle between the inclined surface 32A and the horizontal plane. The
fourth intersection angle ®c is a predetermined acute angle configured so that an angle
change at the time of putting the IC card 14b over the reading surface 51A from the

reference posture of the wrist 17 of the person 15 in the relaxed state is within a
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predetermined angle range. The predetermined angle range is, for example, in a range
of +5 degrees in posture change corresponding to a motion such as bending and
stretching from the reference posture of the wrist 17 in the relaxed state.

[0054]

For example, as shown in FIG. 15, in the sixth modified example of the
embodiment, the fourth intersection angle ®@c has a relationship in which the fourth
intersection angle ®c decreases as the height U of the installation surface 71A from the
reference surface 12 in the vertical direction increases. For example, the fourth
intersection angle ®c gradually decreases from a second acute angle @c2 to a first acute
angle @cl (< ®c2) as the height U increases from a first height U1 to a second height U2
(> Ul).

[0055]

As described above, the reader/writer 10c in the sixth modified example has the
support member 32 in which the insertion portion 31 is inclined so that the fingers 16 of
the person 15 do not interfere with the installation surface 11A when the IC card 14a is
inserted into the insertion portion 31. Therefore, unnaturalness of a motion and posture
of the wrist 17 of the person 15 can be suppressed.

[0056]

The reader/writer 10c has the support member 32 in which the main body 51 is
inclined so that an angle change from an angle of the wrist 17 of the person 15 at the time
of the reference posture in the relaxed state to an angle of the wrist 17 when the 1C card
14b is put over the reading surface 51A is within the predetermined angle range.
Therefore, unnaturalness of a motion and posture of the wrist 17 of the person 15 can be
suppressed.

The reader/writer 10c has the support member 32 whose intersection angle 0
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changes according to the height U of the installation surface 71A. Therefore, a natural
motion and posture of the fingers 16 and the wrist 17 of the person 15 can be promoted
regardless of the height U of the installation surface 71A.

[0057]

In the above-described embodiment, the insertion portion 31 of the reader/writer
10 has been described as handling the contact type IC card 14a, but the present invention
is not limited thereto. For example, the insertion portion 31 of the reader/writer 10 may
handle the non-contact type IC card 14b.

The insertion portion 31 handling the non-contact type IC card 14b includes an
antenna (reader-side antenna) that performs transmission and reception with an antenna
(card-side antenna) of the IC card 14b. The control device 31b of the insertion portion
31 controls transfer of information and power supply via the antenna (reader-side
antenna) that performs transmission and reception with the antenna (card-side antenna) of
the non-contact type IC card 14b that is inserted into the insertion slot 31a.

[0058]

In the above-described embodiment and modified examples, the IC chips 22a
and 41a of the IC card 14 have been described as including a CPU, but the present
invention is not limited thereto, and the CPU may be omitted.

[0059]

According to at least one embodiment described above, when the support
members 32, 52, and 61 having the inclined surfaces 32A, 52A, and 61A intersecting the
horizontal plane at a predetermined acute angle are provided, a natural motion and
posture of the fingers 16 and the wrist 17 of the person 15 can be promoted when the IC
card 14 is inserted or put over.

[0060]
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While certain embodiments have been described, these embodiments have been
presented by way of example only, and are not intended to limit the scope of the
inventions. Indeed, the novel embodiments described herein may be embodied in a
variety of other forms; furthermore, various omissions, substitutions and changes in the
form of the embodiments described herein may be made without departing from the spirit
of the inventions. The accompanying claims and their equivalents are intended to cover
such forms or modifications as would fall within the scope and spirit of the inventions.
[DESCRIPTION OF REFERENCE NUMERALS]

[0061]

10, 10a, 10b, 10c Reader/writer
11 Installation table

11A Installation surface

12 Reference surface

14, 14a, 14b IC card

15 Person

16 Finger

16a Thumb

16b Index finger

17 Wrist

21 Support member

23 Biometric authentication sensor
31 Insertion portion

32 Support member

32A Inclined surface

51 Main body



51A Reading surface

52 Support member

52A Inclined surface

61 Support member

61A Inclined surface

62 Angle changing mechanism
71 Support portion

71A Installation surface

25
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[CLAIMS]

[Claim 1]

A reader/writer comprising:

an insertion portion into which an information storage medium held by a person
with fingers is inserted; and

a support member which supports the insertion portion on an installation surface
by causing an insertion direction of the information storage medium with respect to the
insertion portion to be lowered to the front to intersect with a horizontal plane, and in
which an intersection angle between the insertion direction and the horizontal plane is set
to a predetermined acute angle at which the fingers of the person do not interfere with the
installation surface when the information storage medium is inserted into the insertion
portion.
[Claim 2]

The reader/writer according to claim 1, wherein

the predetermined acute angle is 20 degrees or more.
[Claim 3]

The reader/writer according to claim 1 or 2, wherein

the intersection angle has a relationship in which the intersection angle decreases
as a height of the installation surface from a reference surface in a vertical direction
increases.
[Claim 4]

A reader/writer comprising:

a main body having a reading surface over which an information storage
medium held by a person with fingers is put; and

a support member which supports the main body on an installation surface by
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causing the reading surface to intersect with a horizontal plane, and in which an
intersection angle between the reading surface and the horizontal plane is set to be a
predetermined acute angle which is configured so that an angle change from an angle of a
wrist of the person at the time of a reference posture in a relaxed state to an angle of the
wrist when the information storage medium is put over the reading surface is within a
predetermined angle range.
[Claim 5]

The reader/writer according to claim 4, wherein

the predetermined angle range is a range of £5 degrees from the reference
posture.
[Claim 6]

The reader/writer according to claim 4 or 5, wherein

the support member is configured so that:

the reading surface is made to be inclined upward to the front to intersect with
the horizontal plane and the intersection angle is increased as a height of the installation
surface from a reference surface in a vertical direction increases to correspond to a case
in which a thumb among the fingers supports the information storage medium from
above; and

the reading surface is made to be lowered to the front to intersect with the
horizontal plane and the intersection angle is decreased as a height of the installation
surface from the reference surface in the vertical direction increases to correspond to a
case in which the thumb among the fingers supports the information storage medium
from below.
[Claim 7]

The reader/writer according to any one of claims 1 to 6, comprising an angle
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changing mechanism which changes the intersection angle.



