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(54) PAPER SHEET STORAGE DEVICE

(57) A paper sheet storing apparatus (5) includes: a
supply reel (11) that supplies a wound threadlike material
(16); a winding drum (12) around which a paper sheet
(2) is wound around together with the threadlike material
(16) supplied from the supply reel (11); and a guide mech-
anism (13) that guides the threadlike material (16)
through a conveyance path between the supply reel (11)
and the winding drum (12).
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Description

Technical Field

[0001] The present invention relates to a paper sheet
storing apparatus.

Background Art

[0002] A banknote handling apparatus included in an
ATM (Automated Teller Machine) includes a banknote
storing apparatus that temporarily stores received ban-
knote. This type of banknote storing apparatus has a
known configuration in which banknote together with a
tape supplied from a supply reel are wound around a
winding drum in its circumferential direction to store the
banknote. In the banknote storing apparatus, the axial
direction of the winding drum is arranged parallel to the
axial direction of the supply reel, and a predetermined
tensional force is applied in the length direction of the
tape conveyed between the supply reel and the winding
drum.

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Laid-open Patent
Publication No. 2016-3095

Summary of Invention

Technical Problem

[0004] And now, in the above-described banknote stor-
ing apparatus, the axial direction of the winding drum is
arranged parallel to the axial direction of the supply reel,
to apply a predetermined tensional force to the tape with-
out twisting the tape, and therefore there is a restriction
on the relative position between the winding drum and
the supply reel. For this reason, in the banknote storing
apparatus, the conveyance path of the tape wound
around the winding drum has low flexibility, and difficulty
arises in the efficient use of the space inside the banknote
storing apparatus.
[0005] The disclosed technology has been made in
consideration of the foregoing and has an object to pro-
vide a paper sheet storing apparatus that may improve
the flexibility in the arrangement of a supply reel relative
to a winding drum and reduce the size of the entire paper
sheet storing apparatus.

Solution to Problem

[0006] To solve the above problem and attain the ob-
ject, a paper sheet storing apparatus disclosed in this
application, according to an aspect, includes: a supply
reel that supplies a wound threadlike material; a winding

drum around which a paper sheet is wound together with
the threadlike material supplied from the supply reel; and
a guide mechanism that guides the threadlike material
along a conveyance path between the supply reel and
the winding drum.

Advantageous Effects of Invention

[0007] According to an aspect of the paper sheet stor-
ing apparatus disclosed in the subject application, it is
possible to improve the flexibility in the arrangement of
a supply reel relative to a winding drum and reduce the
size of the entire paper sheet storing apparatus.

Brief Description of Drawings

[0008]

FIG. 1 is a schematic diagram that schematically il-
lustrates an overall banknote handling apparatus in-
cluding a banknote storing apparatus according to
an embodiment.
FIG. 2 is an enlarged view that illustrates the ban-
knote storing apparatus in the banknote handling ap-
paratus according to the embodiment.
FIG. 3 is a perspective view that illustrates the ban-
knote storing apparatus according to the embodi-
ment.
FIG. 4 is a plan view that illustrates the banknote
storing apparatus according to the embodiment.
FIG. 5 is a front view that illustrates the banknote
storing apparatus according to the embodiment
when viewed from the side of a supply reel.
FIG. 6 is a side view that illustrates a conveyance
path of a threadlike material in the banknote storing
apparatus according to the embodiment.
FIG. 7A is a front view that illustrates a guide mech-
anism of the banknote storing apparatus according
to the embodiment.
FIG. 7B is a front view that illustrates the guide mech-
anism of the banknote storing apparatus according
to the embodiment.
FIG. 8A is a perspective view that schematically il-
lustrates a detector in the banknote storing appara-
tus according to the embodiment.
FIG. 8B is a perspective view that schematically il-
lustrates a modification of the detector in the ban-
knote storing apparatus according to the embodi-
ment.
FIG. 9 is a plan view that schematically illustrates a
modification of a conveyance path of threadlike ma-
terials in the banknote storing apparatus according
to the embodiment.
FIG. 10 is a schematic diagram that illustrates an
example of the structure in which the conveyance
path of the threadlike material is changed by using
a circular guide member in the banknote storing ap-
paratus according to the embodiment.
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Embodiments for Carrying Out the Invention

[0009] With reference to the drawings, an embodiment
of a paper sheet storing apparatus disclosed in the sub-
ject application is described below in detail. Furthermore,
the paper sheet storing apparatus disclosed in the sub-
ject application is not limited to the embodiment below.
Embodiment

[Configuration of Banknote Handling Apparatus]

[0010] FIG. 1 is a schematic diagram that illustrates an
overall banknote handling apparatus including a ban-
knote storing apparatus according to the embodiment.
FIG. 2 is an enlarged view of the banknote storing appa-
ratus in the banknote handling apparatus according to
the embodiment. As illustrated in FIG. 1, a banknote han-
dling apparatus 1 according to the embodiment includes:
a banknote insertion/drawing unit 3 which banknote 2,
which is a paper sheet, is inserted into or drawn from; a
differentiation unit 4 that differentiates the banknote 2
inserted into the banknote insertion/drawing unit 3; and
a temporary storing unit 5 that temporarily stores the ban-
knote 2 conveyed from the differentiation unit 4. Further-
more, the banknote handling apparatus 1 includes: a
banknote drawing unit 6 that stores the banknote 2 to be
drawn; and a storage unit 7 that stores the banknote 2
delivered from the temporary storing unit 5 in a storage
7a. Moreover, the banknote handling apparatus 1 in-
cludes: a conveying mechanism 8 that conveys the ban-
knote 2 along a conveyance path 8a among the units 3,
4, 5, 6, and 7; and a controller (not illustrated) that controls
the units 3, 4, 5, 6, 7, and 8.
[0011] As illustrated in FIG. 1 and FIG. 2, the temporary
storing unit 5 installed in the banknote handling appara-
tus 1 corresponds to the banknote storing apparatus ac-
cording to the embodiment. Hereinafter, the temporary
storing unit 5 is referred to as the banknote storing ap-
paratus 5 in the description. For the convenience of de-
scription, in FIG. 1, the direction in which the banknote
2 is inserted into or drawn from the banknote inser-
tion/drawing unit 3 (the front-back direction of the ban-
knote handling apparatus 1) is an X-direction, the axial
direction of a winding drum 12, described later, included
in the banknote storing apparatus 5 (the width direction
of the banknote handling apparatus 1) is a Y-direction,
and the vertical direction of the banknote storing appa-
ratus 5 is a Z-direction. In the figures subsequent to FIG.
1, the X-, Y-, and Z-directions are illustrated in the same
manner as in FIG. 1.
[0012] As illustrated in FIG. 2, the two banknote storing
apparatuses 5 are arranged side by side in the X-direction
inside the banknote handling apparatuses 1. Here, ac-
cording to the present embodiment, the banknote 2 is
used as an example of the paper sheet; however, ban-
knote is not a limitation. Examples of the paper sheet
include a bill, a check, a coupon, various types of secu-
rities, and valuable securities such as a stock certificate.

[Configuration of Banknote Storing Apparatus]

[0013] FIG. 3 is a perspective view that illustrates the
banknote storing apparatus 5 according to the embodi-
ment. FIG. 4 is a plan view that illustrates the banknote
storing apparatus 5 according to the embodiment. FIG.
5 is a front view that illustrates the banknote storing ap-
paratus 5 according to the embodiment when viewed
from the side of a supply reel. FIG. 6 is a side view that
illustrates a conveyance path of a threadlike material in
the banknote storing apparatus 5 according to the em-
bodiment.
[0014] As illustrated in FIG. 3, FIG. 4, and FIG. 5, the
banknote storing apparatus 5 according to the embodi-
ment includes a supply reel 11, the winding drum 12, a
guide mechanism 13, and a detector 14. The supply reel
11 has two threadlike materials 16 wound therearound
and supplies the wound threadlike material 16. The sup-
ply reel 11 supplies the two threadlike materials 16 in
parallel with a predetermined space between each other.
The banknote 2 together with the threadlike materials 16
supplied from the supply reel 11 are wound around the
winding drum 12. The guide mechanism 13 guides the
threadlike material 16 along the conveyance path be-
tween the supply reel 11 and the winding drum 12.
[0015] As the threadlike material 16, for example, a
cotton thread, what is called a kite string, is used. Fur-
thermore, as the threadlike material 16, other thread ma-
terials, such as a resin fishing line or a rubber thread,
may be used. In a case where a kite string is used, it may
be coated with a cover film to adjust the friction force of
the kite string to the desired level. Moreover, the diameter
of the threadlike material 16 may be partially enlarged to
form enlarged diameter sections at a predetermined in-
terval in the longitudinal direction of the threadlike mate-
rial 16 as appropriate to, for example, strengthen the
winding state of the banknote 2 around the winding drum
12.
[0016] The number of the threadlike materials 16 sup-
plied from the supply reel 11 is not limited to two, and a
configuration may be such that the two or more threadlike
materials 16 are supplied. Furthermore, although the two
threadlike materials 16 are supplied from the single sup-
ply reel 11 according to the present embodiment, the two
supply reels 11 supplying the single threadlike material
16 may be provided. In this case, there is no limitation
on the configuration that the two supply reels 11 are pro-
vided around the same rotary shaft, and each of the two
supply reels 11 may be provided at a different position
around an independent rotary shaft. The use of the
threadlike material 16 may improve the degree of free-
dom of the supplying structure described above.
[0017] As illustrated in FIG. 3 and FIG. 6, the supply
reel 11 is supported by a rotary shaft 11a and is rotation-
ally driven by a driving mechanism (not illustrated). The
winding drum 12 is supported by a rotary shaft 12a and
is rotationally driven by a driving mechanism (not illus-
trated). Although the rotary shaft 11a of the supply reel
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11 is arranged parallel to the rotary shaft 12a of the wind-
ing drum 12 according to the embodiment, the rotary shaft
11a of the supply reel 11 may be arranged in any direction
with respect to the rotary shaft 12a of the winding drum
12 in accordance with a space within the banknote storing
apparatus 5.

[Configuration of Guide Mechanism]

[0018] As illustrated in FIG. 6, the guide mechanism
13 includes a guide roller 17, a pair of an upper convey-
ance roller 18, and a lower conveyance roller 19, along
the conveyance path of the threadlike material 16. The
guide roller 17 is supported by a support shaft 17a and
has the threadlike materials 16, which are supplied from
the supply reel 11 placed thereon. As illustrated in FIG.
3 and FIG. 4, the outer circumference of the guide roller
17 is provided with a guide groove 17b extending in a
circumferential direction to guide the threadlike material
16. The guide grooves 17b are formed at both ends of
the outer circumference of the guide roller 17 in the axial
direction. The two threadlike materials 16 are supported
at the inside of the guide grooves 17b of the guide roller
17 and are guided by the guide grooves 17b in a desired
conveying direction.
[0019] Thus, the conveying direction of the threadlike
material 16 may be optionally adjusted in accordance
with the extending direction of the guide groove 17b,
which is formed on the outer circumference of the guide
roller 17, the attitude of the guide roller 17, e.g., the di-
rection of the guide roller 17 in the axial direction. In other
words, depending on the state of the threadlike material
16 placed on the guide roller 17, the extending direction
of the threadlike material 16 supplied from the supply reel
11 (the extending direction of the threadlike material 16
wound around the supply reel 11) may be different from
the extending direction of the threadlike material 16
wound around the winding drum 12 (the extending direc-
tion of the threadlike material 16 returning from the wind-
ing drum 12). That is, the conveying direction of the
threadlike material 16 may be optionally set through the
guide roller 17 so that the degree of freedom of the con-
veyance path of the threadlike material 16 may be im-
proved.
[0020] The upper conveyance roller 18 is supported
by a support shaft 18a. The lower conveyance roller 19
is supported by a support shaft 19a, which is arranged
parallel to the support shaft 18a. The upper conveyance
roller 18 and the lower conveyance roller 19 are rotation-
ally driven by the driving mechanism (not illustrated) to
convey the banknote 2. The threadlike materials 16,
which are supplied from the supply reel 11 through the
guide rollers 17, are placed on the upper conveyance
roller 18. The threadlike materials 16, which are placed
on the upper conveyance roller 18, are extended toward
the winding drum 12 and wound around the winding drum
12 in the circumferential direction thereof.
[0021] The upper conveyance roller 18 and the lower

conveyance roller 19 are provided such that the outer
circumferences are in contact with each other, so as to
form a carry-in/out section 20 that carries the banknote
2 to/out of the winding drum 12, as illustrated in FIG. 2
and FIG. 6. Near the upper conveyance roller 18 and the
lower conveyance roller 19, an upper guide member 21
and a lower guide member 22 are provided to guide the
banknote 2 carried from the carry-in/out section 20. The
space, in which the banknote 2 is delivered toward the
winding drum 12, is ensured between the lower guide
member 22 and the threadlike materials 16, which are
placed on the upper conveyance roller 18 and extending
toward the winding drum 12. Furthermore, on the outer
circumference side of the winding drum 12, a detection
member 23 is provided to detect the outer diameter of
the winding drum 12 that changes due to the winding of
the banknote 2 together with the threadlike materials 16.
[0022] In the banknote storing apparatus 5, a prede-
termined tensional force is applied to the threadlike ma-
terials 16 coming from the supply reel 11 and wound
around the winding drum 12 via the guide roller 17 and
the upper conveyance roller 18 provided on the convey-
ance path of the threadlike materials 16.
[0023] FIG. 7A and FIG. 7B are front views that illus-
trate the guide mechanism 13 of the banknote storing
apparatus 5 according to the embodiment. As illustrated
in FIG. 7A and FIG. 7B, the guide mechanism 13 includes
a slide member 25 and a cam member 26. The slide
member 25 changes the position of the threadlike mate-
rials 16 wound around the outer circumference of the
supply reel 11 in the axial direction of the supply reel 11.
The cam member 26 moves the slide member 25 back
and forth in the axial direction (the Y-direction) of the
supply reel 11.
[0024] The slide member 25 is formed in a rod-like
shape extending along the axial direction of the supply
reel 11, and is supported by an undepicted support mem-
ber so as to be movable in the axial direction (the Y-
direction) of the supply reel 11. The slide member 25
includes a pair of the holding parts 25a that hold the
threadlike materials 16, and a follower part 25b that fol-
lows the cam member 26. The holding part 25a is formed
in a circular shape to have guide holes, through which
the threadlike materials 16 are passed. Furthermore, the
holding parts 25a may be configured to have a form like,
for example, flanges instead of the guide hole so that the
threadlike materials 16 are supported between the flang-
es in a pair.
[0025] The cam member 26 is a cylindrical cam pro-
vided around the rotary shaft 11a of the supply reel 11.
As the cam member 26 is provided around the rotary
shaft 11a of the supply reel 11, the cam member 26
moves the slide member 25 in conjunction with the rota-
tion of the supply reel 11. The outer circumference of the
cam member 26 is provided with a cam groove 26a that
is engaged with the follower part 25b. The cam groove
26a is formed along the circumferential direction of the
cam member 26 such that the position thereof in the axial
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direction (the Y-direction) of the cam member 26 gradu-
ally changes. As the follower part 25b engaged with the
cam groove 26a moves along the cam groove 26a in
accordance with the rotation of the cam member 26, the
slide member 25 moves back and forth in the Y-direction.
Furthermore, the cam member 26 is not limited to a cy-
lindrical cam, and other cam structures, such as a plate
cam, may be used.

[Configuration of Detector]

[0026] FIG. 8A is a perspective view that schematically
illustrates the detector 14 in the banknote storing appa-
ratus 5 according to the embodiment. As illustrated in
FIG. 3, FIG. 6, and FIG. 8, the detector 14 is provided
near the conveyance path of the threadlike material 16
drawn from the supply reel 11, and an optical sensor is
used. As illustrated in FIG. 8A, the optical sensor as the
detector 14 includes: a light emitting unit 14a that emits
a detection light; and a light receiving unit 14b that re-
ceives the detection light emitted by the light emitting unit
14a. The light emitting unit 14a and the light receiving
unit 14b are provided such that they are opposed to each
other with the conveyance path of the threadlike material
16 interposed therebetween and with the space allowing
the passage of the threadlike material 16.
[0027] The detector 14 detects the end part of the
threadlike material 16 to detect the supply amount of the
threadlike material 16 supplied from the supply reel 11.
The end part of the threadlike material 16 is provided with
a nodular light shielding member that bulges in the radial
direction of the threadlike material 16. A light shielding
member 28 is formed so as to pass through the guide
hole of the holding part 25a of the slide member 25. The
detector 14 emits the detection light to the outer circum-
ference side of the light shielding member 28 shifted in
the radial direction of the threadlike material 16, and de-
tects the end part of the threadlike material 16 when the
light shielding member 28 blocks the detection light.
[0028] FIG. 8B is a perspective view that schematically
illustrates a modification of the detector 14 in the ban-
knote storing apparatus 5 according to the embodiment.
Furthermore, as illustrated in FIG. 8B, the end part of the
threadlike material 16 may be provided with, for example,
a light shielding film 29 that crosses the end parts of the
two threadlike materials 16. In this case, the pair of the
holding parts 25a of the slide member 25 is configured
such that they are formed to have, for example, a hook-
like shape, and they hold the threadlike materials 16 at
two sides in the array direction of the two threadlike ma-
terials 16, so as not to prevent the light shielding film 29
from passing by the slide member 25. Moreover, in this
case, the interval between the two threadlike materials
16 does not change over the conveyance path of the
threadlike materials 16.
[0029] Although the light emitting unit 14a and the light
receiving unit 14b are provided such that they are op-
posed to each other via the threadlike material 16 inter-

posed therebetween, this configuration is not a limitation.
For example, the light emitting unit 14a and the light re-
ceiving unit 14b may be provided on one side with respect
to the conveyance path of the threadlike material 16. In
the case of this configuration, an optical member (not
illustrated) may be provided on the other side with respect
to the threadlike material 16 such that it is opposed to
the light emitting unit 14a and the light receiving unit 14b
provided on one side with respect to the threadlike ma-
terial 16, and the optical member may be configured to
reflect and guide the detection light emitted by the light
emitting unit 14a, so that the detection light is reflected
to the light receiving unit 14b.
[0030] Furthermore, in a case where a light-transmis-
sive fishing line, e.g., a transparent nylon line, is used as
the threadlike material 16, the end part of the nylon line
may be covered with a light shielding film, so that the
detector 14 is configured to detect the end part. In this
case, the detector 14 detects the end part as the light
shielding film at the end part of the threadlike material 16
blocks the detection light. Moreover, the end part of the
threadlike material 16 may be provided with a reflection
section that reflects the detection light, so that the detec-
tor 14 may detect the detection light reflected by the re-
flection section to detect the end part of the threadlike
material 16.

[Storing Operation of Banknote]

[0031] A storing operation to wind the banknote 2
around the winding drum 12 in the banknote storing ap-
paratus 5 having the above-described configuration is
described. In the banknote storing apparatus 5, the
threadlike materials 16, which are supplied from the sup-
ply reel 11, are conveyed to the upper conveyance roller
18 through the guide rollers 17 and, together with the
threadlike materials 16 returned at the upper conveyance
roller 18, the banknote 2, which is carried into the carry-
in/out section 20, is wound around the winding drum 12.
In the banknote storing apparatus 5, the threadlike ma-
terials 16, which are supplied from the supply reel 11,
causes the banknote 2, which is carried into the carry-
in/out section 20, to be wound and stored along the cir-
cumferential direction of the winding drum 12. In the ban-
knote storing apparatus 5, the predetermined amount of
the threadlike material 16 is supplied from the supply reel
11 and, when the detector 14 detects the end part of the
threadlike material 16, the rotational driving of the supply
reel 11 and the winding drum 12 is stopped.
[0032] Conversely, in the banknote storing apparatus
5, the rotation direction of the winding drum 12 and the
supply reel 11 is reversed with respect to the rotation
direction during the above-described storing operation
so that the banknote 2 wound around the winding drum
12 is carried through the carry-in/out section 20, and the
threadlike materials 16 wound around the winding drum
12 are wound around the supply reel 11 again through
the guide mechanism 13. At this point, as the guide mech-
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anism 13 causes the cam member 26 to slide the slide
member 25, the winding positions of the threadlike ma-
terials 16 in the axial direction of the supply reel 11 are
smoothly changed. This allows the threadlike materials
16 to be wound equally with respect to the axial direction
of the supply reel 11, which results in a stable winding
state of the threadlike materials 16 around the supply
reel 11 and a reduction in the space occupied by the
entire supply reel 11 around which the threadlike mate-
rials 16 are wound.
[0033] Furthermore, according to the present embod-
iment, a configuration is such that the banknote 2 is
wound around the winding drum 12 with the two thread-
like materials 16; however, a configuration may be such
that a supply reel (not illustrated) that supplies the two
threadlike materials 16 is further provided to hold the ban-
knote 2, so that the banknote 2 carried into the carry-
in/out section 20 is wound around the winding drum 12
while it is sandwiched between the upper and lower
threadlike materials 16. In this case, the two threadlike
materials 16 holding the banknote 2 from above and the
two threadlike materials 16 holding the banknote 2 from
beneath may be provided at different positions from each
other in the axial direction of the winding drum 12 as
appropriate. That is, a configuration may be such that
the banknote 2 is wound around the winding drum 12
while it is sandwiched between the four threadlike mate-
rials 16 from above and from beneath alternately in the
axial direction of the winding drum 12.
[0034] FIG. 9 is a plan view that schematically illus-
trates a modification of the conveyance path of the
threadlike materials 16 in the banknote storing apparatus
5 according to the embodiment. As illustrated in FIG. 9,
the conveying direction of the threadlike materials 16 are
bent to extend in any direction through the guide roller
17, whereby the axial direction of the supply reel 11 may
be set as appropriate with respect to the axial direction
of the winding drum 12. For example, the axial direction
(the X-direction) of the supply reel 11 is set to be perpen-
dicular to the axial direction (the Y-direction) of the wind-
ing drum 12, whereby the space inside the banknote stor-
ing apparatus 5 may be efficiently used.
[0035] FIG. 10 is a schematic diagram that illustrates
an example in which the conveyance path of the thread-
like material 16 is changed by using a circular guide mem-
ber in the banknote storing apparatus 5 according to the
embodiment. As illustrated in FIG. 10, the guide mech-
anism 13 may include a circular guide member 31 that
changes the conveying direction of the threadlike mate-
rial 16. The circular guide member 31 is formed in a cy-
lindrical shape and is provided on the conveyance path
of the threadlike material 16. The circular guide member
31 has the threadlike material 16 inserted through an
inner circumference 31a thereof, so as to smoothly and
easily change the direction of the threadlike material 16
extending toward the winding drum 12 and the direction
of the threadlike material 16 extending toward the supply
reel 11.

[0036] The banknote storing apparatus 5 according to
the embodiment includes: the winding drum 12 around
which the banknote 2 together with the threadlike mate-
rials 16, which are supplied from the supply reel 11, are
wound; and the guide mechanism 13 that guides the
threadlike materials 16 through the conveyance path.
Thus, as the threadlike materials 16 have no restrictions
in the bending direction thereof in the conveyance path
as compared with a tape used for winding the banknote
2 around the winding drum 12, the conveyance path of
the threadlike materials 16 between the supply reel 11
and the winding drum 12 may have more degree of free-
dom. Thus, according to the embodiment, higher degree
of freedom in the arraignment of the supply reel 11 rela-
tive to the winding drum 12 allows the efficient use of the
space inside the banknote storing apparatus 5 and a re-
duction in the size of the entire banknote storing appa-
ratus 5.
[0037] Furthermore, with the use of the threadlike ma-
terial 16, the force for applying a certain tensional force
to the threadlike material 16 may be small as compared
with a tape; thus, the size of a motor included in the driving
mechanism for the winding drum 12 and the supply reel
11 may be reduced, and the size of the entire banknote
storing apparatus 5 may be reduced.
[0038] Furthermore, the guide mechanism 13 in the
banknote storing apparatus 5 according to the embodi-
ment includes the guide roller 17 whose outer circumfer-
ence is provided with the guide grooves 17b that guide
the threadlike materials 16. This enables the appropriate
guiding of the threadlike materials 16, the setting of the
conveying direction of the threadlike materials 16 as ap-
propriate, and higher degree of freedom in the convey-
ance path of the threadlike materials 16.
[0039] Furthermore, the guide mechanism 13 in the
banknote storing apparatus 5 according to the embodi-
ment includes the slide member 25 that changes the po-
sitions of the threadlike materials 16 wound around the
outer circumference of the supply reel 11 in the axial di-
rection of the supply reel 11. This makes it possible to
equally wind the threadlike materials 16 in the axial di-
rection of the supply reel 11 and obtain the stable winding
state of the threadlike materials 16 around the supply
reel 11. Furthermore, as the space occupied by the entire
supply reel 11 having the threadlike materials 16 wound
therearound is reduced so that the size of the entire ban-
knote storing apparatus 5 may be further reduced.
[0040] Furthermore, the guide mechanism 13 in the
banknote storing apparatus 5 according to the embodi-
ment includes the cam member 26 that moves the slide
member 25 back and forth in the axial direction of the
supply reel 11. The outer circumference of the cam mem-
ber 26 is provided with the cam groove 26a that is en-
gaged with the follower part 25b of the slide member 25.
Thus, it is possible to appropriately change the winding
positions of the threadlike materials 16 wound around
the supply reel 11.
[0041] Furthermore, the cam member 26 of the guide

9 10 



EP 3 663 244 A1

7

5

10

15

20

25

30

35

40

45

50

55

mechanism 13 in the banknote storing apparatus 5 ac-
cording to the embodiment is a cylindrical cam provided
around the rotary shaft 11a of the supply reel 11. Thus,
the structure that moves the slide member 25 in conjunc-
tion with the rotation of the supply reel 11 may be a simple
structure, and the size of the guide mechanism 13 may
be reduced.
[0042] Moreover, the guide mechanism 13 in the ban-
knote storing apparatus 5 according to the embodiment
includes the circular guide member 31 that has the
threadlike material 16 inserted through the inner circum-
ference 31a to change the conveying direction of the
threadlike material 16. This makes it possible to smoothly
and easily change the direction of the threadlike material
16 extending toward the winding drum 12 and the direc-
tion of the threadlike material 16 extending toward the
supply reel 11, and therefore the conveyance path of the
threadlike material 16 may be easily formed.

Explanation of Reference

[0043]

1 BANKNOTE HANDLING APPARATUS
2 BANKNOTE
5 BANKNOTE STORING APPARATUS (TEMPO-
RARY STORING SECTION)
11 SUPPLY REEL
12 WINDING DRUM
13 GUIDE MECHANISM
14 DETECTOR
16 THREADLIKE MATERIAL
17 GUIDE ROLLER
17b GUIDE GROOVE
25 SLIDE MEMBER
25a HOLDING PART
25b FOLLOWER PART
26 CAM MEMBER (CYLINDRICAL CAM)
26a CAM GROOVE
31 CIRCULAR GUIDE MEMBER
31a INNER CIRCUMFERENCE

Claims

1. A paper sheet storing apparatus comprising:

a supply reel that supplies a wound threadlike
material;
a winding drum around which a paper sheet is
wound together with the threadlike material sup-
plied from the supply reel; and
a guide mechanism that guides the threadlike
material along a conveyance path between the
supply reel and the winding drum.

2. The paper sheet storing apparatus according to
claim 1, wherein the guide mechanism includes a

guide roller having an outer circumference provided
with a guide groove to guide the threadlike material.

3. The paper sheet storing apparatus according to
claim 1, wherein the guide mechanism includes a
slide member that changes a position of the thread-
like material wound around the outer circumference
of the supply reel in an axial direction of the supply
reel.

4. The paper sheet storing apparatus according to
claim 3, wherein
the guide mechanism includes a cam member that
moves the slide member back and forth in the axial
direction of the supply reel,
the slide member comprising:

a holding part that holds the threadlike material;
and
a follower part that follows the cam member, and

an outer circumference of the cam member is pro-
vided with a cam groove engaged with the follower
part.

5. The paper sheet storing apparatus according to
claim 4, wherein the cam member is a cylindrical
cam provided around a rotary shaft of the supply reel.

6. The paper sheet storing apparatus according to
claim 1, wherein the guide mechanism includes a
circular guide member that has the threadlike mate-
rial passed through an inner circumference to
change a conveying direction of the threadlike ma-
terial.
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