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(54) PAPER SHEET ACCOMMODATING UNIT AND PAPER SHEET PROCESSING DEVICE

(57) To prevent erroneous transfer onto a paper
sheet loading platform and improve the operation stability
over the entire length of a long-edge direction of a press-
ing member by ensuring a long time during which the
pressing member continues to push in a paper sheet
alone. To include two rotating bodies 120 and 130 that
have recesses 120a and 130a and are rotatable in op-
posite directions to each other in synchronization with
each other, a pressing member 140 that is movable and

presses an intermediate portion of a back of a paper
sheet forward, a drive mechanism 180, and a paper sheet
loading platform 200. The drive mechanism rotates each
rotating body by an angle from 195 degrees to 270 de-
grees in a time period after the pressing member starts
to bring a center of the paper sheet into contact with the
paper sheet loading platform from an initial state until the
pressing member leaves the center of the paper sheet.
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Description

Field

[0001] The present invention relates to a paper sheet
processing device provided in a paper sheet handling
apparatus, such as an automatic vending machine, and
relates to improvement of a paper sheet accommodating
unit provided in a paper sheet processing device.

Background

[0002] As a banknote processing device provided in a
banknote handling apparatus that has a function of pro-
viding various types of goods or services by receiving an
inserted banknote, such as an automatic vending ma-
chine, a game medium lending machine in a game place,
a ticket-vending machine, a teller machine, and a money
changer, a circulation type is known which can receive,
accommodate, and dispense a plurality of denominations
of banknotes.
[0003] A circulation type banknote processing device
is provided with a banknote accommodating unit for stor-
ing banknotes prepared in advance for being dispensed
and/or banknotes inserted in operation for each denom-
ination or in a state where the denominations are mixed.
[0004] As the banknote accommodating unit, there are
known a circulation type banknote accommodating unit
and a collected banknote accommodating unit (a collec-
tion container). The circulation type banknote accommo-
dating unit accommodates banknotes that are accom-
modated therein in advance for change and also accom-
modates a banknote inserted by a user in operation of
the device once, and further has a function of discharging
these banknotes to outside as change. The collection
container collects all banknotes in the banknote process-
ing apparatus at closing time and the like.
[0005] The collection container is provided in the de-
vice separately from the circulation type banknote ac-
commodating unit provided for each denomination, and
collects all denominations from respective circulation
type banknote accommodating units at closing time and
the like, or collects large-denomination banknotes that
are not used as change.
[0006] In recent years, there has been known, as a
configuration of the circulation type banknote accommo-
dating unit, a type suitable for circulation that accommo-
dates a banknote between portions of a tape wound and
stacked spirally on an outer circumferential surface of a
circulation drum. However, as the collection container
that is for accommodation only and does not perform
circulation, another type is frequently used which trans-
fers and loads a transported banknote onto a banknote
loading platform biased with a spring.
[0007] Patent Literature 1 discloses a banknote ac-
commodating container including a banknote loading
platform movable up and down, a pair of push-in rotating
bodies that are arranged to be close to and parallel to

each other, have supporting concave portions in outer
circumferential surfaces which respectively support both
ends in the width direction of a transported banknote,
and are driven to rotate in opposite directions to each
other, and a push-in member that is driven to move up
and down by a drive mechanism of the push-in rotating
bodies and presses the center of the banknote supported
in the supporting concave portions and transfers it onto
the banknote loading platform. According to this disclo-
sure, it is said that it is possible to smoothly accommodate
a newly transported banknote while efficiently pressing
a banknote already loaded on the banknote loading plat-
form irrespective of the dimension in the width direction
of the banknote without increasing the number of com-
ponents and increasing the size.
[0008] In this type of banknote accommodating con-
tainer (the collection container), if the distance between
the push-in rotating bodies is set to be wide to match with
the width of a banknote with the maximum size, a ban-
knote with a narrower width can be easily displaced in
the width direction between the supporting concave por-
tions or drop from the supporting concave portions, and
it is therefore impossible to accommodate banknotes on
a loading member to be well aligned with each other by
using the push-in rotating bodies only. Therefore, by pro-
viding the push-in member and rotating the push-in ro-
tating bodies while the center in the width direction of the
banknote is pushed in irrespective of the dimension in
the width direction, it is possible to transfer the banknote
onto the loading member while maintaining a receiving
posture and a positional relation before the banknote is
pushed in.
[0009] However, in Patent Literature 1, a timing of a
reciprocating operation of the push-in member, particu-
larly a time (a time period) during which the push-in mem-
ber continues to press the banknote against the banknote
loading platform depends only on a rotation period of first
driven gears integrated with the push-in rotating bodies.
Therefore, a time during which the push-in member con-
tinues to stay at a push-in position at which the push-in
member protrudes most cannot be sufficiently ensured.
According to operation drawings in Patent Literature 1,
the time during which the push-in member continues to
stay at the push-in position is within a time period in which
each push-in rotating body rotates by about 45 degrees
(or an angle equal to or smaller than 45 degrees). There-
fore, in most of a time after the push-in member leaves
the banknote, pressing of the banknote by the push-in
rotating bodies only is continued. However, the push-in
rotating bodies are in contact with the banknote while
pressing the banknote and rotating in order to return to
their original positions. Therefore, the push-in rotating
bodies can easily displace the banknote on the loading
member in the width direction. That is, if pressing of the
banknote only by the outer circumferential surfaces of
the push-in rotating bodies that continue to rotate in a
time period during which the banknote is not sandwiched
and pressed between the push-in member and the ban-
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knote loading platform, is performed for a long time, the
banknote on the loading platform can be easily displaced
by being led by rotation of either one of the push-in ro-
tating bodies. In this manner, the push-in member that
has pressed the banknote once retreats in a short time,
and in most of a time after the retreat, the push-in rotating
bodies are in contact with the banknote while rotating.
Therefore, it is apparent that erroneous loading such as
displacement of the banknote or drop of the banknote
when the banknote is transferred can easily occur.
[0010] Further, because the push-in rotating bodies
are in contact with the banknote surface while pressing
the banknote surface and rotating, also during the period
during which the push-in member presses the banknote
against the loading platform, displacement or drop of the
banknote on the loading platform can easily occur.
[0011] Furthermore, the circumferential length of the
outer circumferential surface of each push-in rotating
body is configured to be as long as possible because it
is necessary to continue to press the banknote by the
push-in rotating bodies for a long time after the push-in
member leaves the banknote. Therefore, the push-in ro-
tating bodies become large. In addition, in order to ensure
a long time of pushing in the banknote by the circumfer-
ential surfaces of the push-in rotating bodies, it is neces-
sary to set the width in the circumferential direction (the
opening width) of the supporting concave portion provid-
ed in each outer circumferential surface to be as small
as possible. This is because the banknote cannot be
pressed by an opening of the supporting concave portion.
However, if the opening width of the supporting concave
portion is narrow, there is no room for design of a trans-
port unit or the like for surely setting both ends of the
banknote in the supporting concave portions located at
a standby position, so that erroneous reception of a
creased banknote or the like can easily occur.
[0012] In addition, the supporting concave portion be-
comes inevitably shallow because it is provided at a po-
sition of the push-in rotating body that is close to a cir-
cumferential surface and avoids contact with a rotation
axis of the push-in rotating body. Therefore, if the depth
of the supporting concave portion is increased in order
to handle banknotes having various width-direction di-
mensions, there are errors of further increase in size of
the push-in rotating bodies.
[0013] Further, in the above configuration, driving force
for ejecting or retracting the push-in member having a
long-edge length that matches with a banknote with the
maximum size is applied only from one end portion in the
long-edge direction of the push-in member. Therefore,
the stability of an operation on the other end portion side
during pressing is low, easily causing play or vibration in
an operation of the push-in member or lowering the du-
rability of a mechanism that guides the push-in member.
[0014] These problems occur not only in the banknote
collection container but also in a paper sheet collection
container of a paper sheet accommodating apparatus
that handles paper sheets other than banknotes, such

as tickets, cash vouchers, and securities.

Citation List

Patent Literature

[0015] Patent Literature 1: Japanese Patent Applica-
tion Laid-open No. 2016-212676

Summary

Technical Problem

[0016] The present invention has been achieved in
view of the above problems, and an object of the invention
is to provide a paper sheet accommodating unit config-
ured to press a center of a paper sheet such as a ban-
knote, by a pressing member arranged between a pair
of rotating bodies arranged in parallel to and to be close
to each other, and to transfer the paper sheet onto a
paper sheet loading platform while supporting both edges
of the paper sheet by recesses respectively formed by
cutting in circumferential surfaces of the rotating bodies,
and to prevent erroneous transfer onto the paper sheet
loading platform by ensuring a long time during which
the pressing member pushes in the paper sheet alone,
make receiving of a banknote stable by ensuring a suf-
ficiently large opening width of the recess, prevent the
rotating bodies from becoming large by increasing the
depth of the recess in accordance with the length of a
paper sheet with the maximum size, and improve the
operation stability over the entire length in the long-edge
direction of the pressing member.

Solution to Problem

[0017] In order to achieve the above object, a paper
sheet accommodating unit according to the invention of
claim 1 comprises: a paper sheet setting portion that
stops a transported paper sheet at a setting position; two
rotating bodies that have recesses respectively holding
both edges of one paper sheet located at the setting po-
sition when being in initial rotating postures, and that are
rotatable in opposite directions to each other in synchro-
nization with each other; a pressing member that is ar-
ranged between the two rotating bodies, is located on a
back side of the paper sheet located at the setting position
in an initial state, comes into contact with an intermediate
portion of a back of the paper sheet and pushes the paper
sheet forward when protruding forward beyond the set-
ting position, and can be ejected or retracted; a drive
mechanism that drives the rotating bodies and the press-
ing member to cause the rotating bodies and the pressing
member to work together; and a paper sheet loading plat-
form that is located in a paper sheet accommodating
space ahead of the two rotating bodies, is elastically bi-
ased toward outer circumferential surfaces of the rotating
bodies to be pressed against and be in contact therewith,
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and can be ejected or retracted in a direction away from
the rotating bodies, wherein in conjunction with an oper-
ation in which the pressing member protrudes and press-
es a center of the banknote forward, the rotating bodies
start rotating in such directions that the edges of the paper
sheet accommodated in the respective recesses are de-
formed to a back direction and leave from the recesses,
in synchronization with each other, the pressing member
stops a protruding operation in an appropriate stage after
pressing of the paper sheet by the pressing member
progresses and a front surface of the center of the paper
sheet comes into contact with the paper sheet loading
platform, the rotating bodies continue the rotating also
after the pressing member stops a protruding operation,
to cause both the edges of the paper sheet to leave the
recesses and transfer the entire paper sheet onto the
paper sheet loading platform, the rotating bodies contin-
ue to rotate in the directions also after both the edges of
the paper sheet leave the recesses, to return to the initial
rotating postures, the pressing member returns to the
retreat position before or after the rotating bodies return
to the initial rotating postures, and the drive mechanism
rotates each of the rotating bodies by an angle from 195
degrees to 270 degrees in a period after the pressing
member starts to bring the center of the paper sheet into
contact with the paper sheet loading platform from the
initial state until the pressing member leaves the center
of the paper sheet.

Advantageous Effects of Invention

[0018] According to the present invention, it is possible
to prevent erroneous transfer onto a paper sheet loading
platform by ensuring a long time during which a pressing
member pushes in a paper sheet alone, make receiving
of a banknote stable by ensuring a sufficiently large open-
ing width of a recess, prevent rotating bodies from be-
coming large by increasing the depth of the recess in
accordance with the length of a paper sheet with the max-
imum size, and the improve operation stability over the
entire length in the long-edge direction of the pressing
member.

Brief Description of Drawings

[0019]

[FIGS. 1] FIGS. 1(a) and (b) are a front view and an
A-A cross-sectional view of a paper sheet (banknote)
processing device according to an embodiment of
the present invention.
[FIGS. 2] FIGS. 2(a) and (b) are perspective views
of a back-side appearance and a front-side appear-
ance of a paper sheet (banknote) accommodating
unit according to the embodiment of the present in-
vention.
[FIG. 3] FIG. 3 is a side cross-sectional view taken
along a line B-B in FIG. 2(a).

[FIG. 4] FIG. 4 is a back-side perspective cross-sec-
tional view taken along the line B-B.
[FIG. 5] FIG. 5 is a front-side perspective cross-sec-
tional view taken along the line B-B.
[FIG. 6] FIG. 6 is a plan cross-sectional view taken
along a line C-C in FIG. 2(b).
[FIG. 7] FIG. 7 is a plan-side perspective cross-sec-
tional view taken along the line C-C.
[FIG. 8] FIG. 8 is a perspective view illustrating a
configuration example of a drive mechanism that
causes a rotating body and a pressing member to
work together.
[FIG. 9] FIG. 9 is a partially omitted diagram illustrat-
ing a state of attachment of a cam member in the
drive mechanism in FIG. 8.
[FIGS. 10] FIGS. 10(a) to (e) are diagrams that ex-
plain a procedure in which a pantograph mechanism
and rotating bodies operate in accordance with
progress of rotation of a cam in order.
[FIGS. 11] FIGS. 11(f) to (k) are diagrams that ex-
plain a procedure in which a pantograph mechanism
and rotating bodies operate in accordance with
progress of rotation of the cam in order.
[FIGS. 12] FIGS. 12(a) and (b) are explanatory dia-
grams of a depositing operation and a confirming
operation of the banknote processing device.
[FIGS. 13] FIGS. 13(a) and (b) are explanatory dia-
grams of a dispensing operation and a collecting op-
eration of the banknote processing device.

Description of Embodiments

[0020] The present invention will be described below
in detail with an embodiment illustrated in the drawings.
[0021] FIGS. 1(a) and (b) are a front view and an A-A
cross-sectional view of a paper sheet (banknote)
processing device according to an embodiment of the
present invention. FIGS. 2(a) and (b) are perspective
views of a back-side appearance and a front-side ap-
pearance of a paper sheet (banknote) accommodating
unit according to the embodiment of the present inven-
tion. FIG. 3 is a side cross-sectional view taken along a
line B-B in FIG. 2(a). FIG. 4 is a back-side perspective
cross-sectional view taken along the line B-B. FIG. 5 is
a front-side perspective cross-sectional view taken along
the line B-B. FIG. 6 is a plan cross-sectional view taken
along a line C-C in FIG. 2(b). FIG. 7 is a plan-side per-
spective cross-sectional view taken along the line C-C.
FIG. 8 is a perspective view illustrating a configuration
example of a drive mechanism that causes a rotating
body and a pressing member to work together. FIG. 9 is
a partially omitted diagram illustrating a state of attach-
ment of a cam member in the drive mechanism in FIG. 8.
[0022] Although the present embodiment describes a
device that processes a banknote as an example of a
paper sheet, a banknote accommodating unit and a ban-
knote processing device of the present invention can be
applied to general paper sheets other than a banknote,

5 6 



EP 3 722 235 A1

5

5

10

15

20

25

30

35

40

45

50

55

such as cash vouchers, tickets, and securities.
[0023] A circulation type banknote processing device
(hereinafter, "banknote processing device") 1 illustrated
in FIG. 1 is provided in or together with a banknote han-
dling apparatus such as a vending machine, a game me-
dium lending machine in a game place, a ticket-vending
machine, a teller machine, and a money changer, and
performs a process of receiving banknotes and a process
of dispensing banknotes as change or the like.
[0024] The banknote processing device 1 generally in-
cludes a case 3 that configures an outer case, a depos-
iting/dispensing slot (depositing/dispensing unit) 5 that
receives a batch of banknotes up to 30 sheets including
different denominations at once and serves as a return
slot when an inserted banknote is returned, a return slot
(depositing/dispensing unit) 7 that serves as a dispensing
slot for banknotes up to 30 sheets and as a deposit-re-
jected banknote return slot, a collective depositing unit
(depositing/dispensing unit) 11 that separates a batch of
banknotes inserted and set through the depositing/dis-
pensing slot 5 into each banknote and introduces the
separated banknote into a device main body along a de-
posited banknote transport path 9a, a centering unit (de-
positing/dispensing unit) 13 that is arranged on a down-
stream side of the collective depositing unit 11 and aligns
the width-direction position of a transported banknote
with a center of a transport path, a recognizing unit (de-
positing/dispensing unit) 15 that is arranged on a down-
stream side of the centering unit and determines the de-
nomination of the inserted banknote, whether the insert-
ed banknote is genuine, and the like using an optical
sensor and/or a magnetic sensor, an escrow unit (tem-
porarily reserving unit, depositing/dispensing unit) 20
that temporarily reserves the inserted banknote after
passing through the recognizing unit up to 30 sheets,
feeds the banknote to each of accommodating units and
a collection container described later when deposit is
confirmed, and feeds the banknote to a payout accumu-
lating unit 22 in a cancelling and returning operation in
response to a return request or the like, the payout ac-
cumulating unit (depositing/dispensing unit) 22 that ac-
cumulates a rejected banknote and/or a banknote for re-
turn and pays out the banknote to the return slot 7, a
forgotten banknote accommodating unit (depositing/dis-
pensing unit) 24 that, in a case where a returned ban-
knote paid out from the payout accumulating unit 22 to
the return slot 7 has not been taken out for a predeter-
mined time, accommodates the returned banknote sent
back by the payout accumulating unit as a forgotten ban-
knote, first and second circulation type accommodating
units 30 and 32 each of which, when receiving of an in-
serted banknote is confirmed, accommodates a ban-
knote that is fed one by one from the escrow unit 20 and
is transported on an accommodated banknote transport
path 9b, for each denomination to be freely dispensable,
a collection container (a collected banknote accommo-
dating unit) 40 that is attached in an accommodating
space 3a provided below the second circulation type ac-

commodating unit 32 to be detachable from a front side,
collects all denominations from the circulation type ac-
commodating units at closing time and the like, and col-
lects a large-denomination banknote not used as change
and an extra banknote that cannot be accommodated in
each circulation type accommodating unit, a transport
mechanism configured by, for example, a motor, a sole-
noid, and a roller, a belt, and/or a gate for generating and
transmitting driving force for transporting a banknote
along the transport paths 9a and 9b and other transport
paths, and a control unit (not illustrated) that controls
each object of control.
[0025] The maximum number of sheets of banknotes
that can be handled by the dispensing slot (the deposit-
ing/dispensing unit) 5 and the return slot (the deposit-
ing/dispensing unit) 7 are merely an example.
[0026] The first and second circulation type accommo-
dating units 30 and 32 in the present embodiment each
include two circulation drums 30a or 32a each of which
can accommodate up to 60 sheets. Each of the circulation
drums 30a and 32a is configured to accommodate a ban-
knote between overlapping portions of a single long tape
spirally wound around an outer circumferential surface
of that circulation drum, and is a type suitable for circu-
lation. However, this type is merely an example.
[0027] Further, all the configurations of the deposit-
ing/dispensing units described above are merely an ex-
ample.
[0028] The collection container (the collected ban-
knote accommodating unit) 40 is described in detail be-
low.
[0029] As illustrated in FIG. 2, FIG. 3, and the like, the
collection container 40 generally includes a substantially
box-shaped casing 100, a receiving inlet 102 that is
formed in a back-side top surface of the casing 100 to
be open and receives a banknote B one by one which is
transported from the accommodated banknote transport
path 9b in the long-edge direction, a pair of receiving
rollers 104a and 104b that rotate in receiving directions
to nip and introduce the banknote B introduced through
the receiving inlet, a banknote setting portion (a banknote
setting space) 108 that receives the banknote introduced
through the receiving inlet 102 along an introduction path
106 and stops it at a setting position, two rotating bodies
120 and 130 that have recesses 120a and 130a respec-
tively holding both edges in the width direction of one
banknote received in the banknote setting portion 108
when the rotating bodies 120 and 130 are in initial rotating
postures (at receiving-standby positions) illustrated in
FIG. 6 and the right portion of FIG. 10(a), the rotating
bodies 120 and 130 capable of rotating in opposite di-
rections (banknote accommodating directions, inward di-
rections) to each other in synchronization with each oth-
er, a pressing member 140 that is arranged between the
two rotating bodies (at an intermediate position), is locat-
ed on the back side of the banknote B in the banknote
setting portion 108 in its initial state (a retreat state), and
comes into contact with an intermediate portion in the
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width direction of the back of the banknote and pushes
it forward when protruding forward beyond the banknote
setting position, and can be ejected or retracted, a drive
mechanism 160 that drives each rotating body and the
pressing member to cause them to work together, and a
banknote loading platform 200 that is located in a ban-
knote accommodating space 100a ahead of the two ro-
tating bodies 120 and 130, is elastically biased toward
an outer circumferential surface of each rotating body to
be pressed against and be in contact with the outer cir-
cumferential surface, and can be ejected or retracted in
a direction away from the rotating bodies.
[0030] In conjunction with an operation in which the
pressing member 140 located behind the banknote set-
ting position in the banknote setting portion 108, that is,
located at a retreat position protrudes and pushes the
center of a banknote forward, and during this pressing
operation, the two rotating bodies 120 and 130 start ro-
tating in synchronization with each other in such direc-
tions that edges of the banknote respectively accommo-
dated in the recesses 120a and 130a are deformed to
the back direction and leave the respective recesses.
The pressing member stops a protruding operation in an
appropriate stage after pressing of the banknote by the
pressing member 140 progresses and a front surface of
the center of the banknote comes into contact with the
banknote loading platform 200 (an already loaded ban-
knote on the banknote loading platform).
[0031] Further, also after the pressing member 140
stops a protruding operation, each of the rotating bodies
120 and 130 continues to rotate at a constant peripheral
velocity, thereby causing both edges of the banknote to
leave the recesses 120a and 130a and transferring the
entire banknote onto the banknote loading platform.
[0032] Also after both the edges of the banknote leave
the respective recesses, each rotating body continues to
rotate in the same direction. After rotation by 360 de-
grees, each rotating body returns to its initial rotating pos-
ture and stands by for receiving a subsequent banknote.
[0033] The pressing member 140 returns to a retreat
position at an appropriate timing before or after each ro-
tating body returns to the initial rotating posture.
[0034] The drive mechanism 160 rotates each rotating
body by, for example, at least 90 degrees in a period after
the pressing member 140 presses the center of the ban-
knote and brings it into contact with a banknote loading
platform surface 200a until the pressing member retreats
and leaves the center of the banknote. That is, the press-
ing member continues to press the center of the banknote
against the banknote loading platform surface until each
rotating body finishes rotating by at least 90 degrees.
Accordingly, it is possible to shorten a time during which
the outer circumferential surfaces of the rotating bodies
press the banknote against the banknote loading plat-
form surface alone as much as possible and to prevent
displacement and/or drop of the banknote caused by con-
tact with each rotating body.
[0035] Even if the aforementioned angle of rotation of

the rotating body is 90 degrees, it is possible for the press-
ing member to continue to press the banknote for a much
longer time as compared with the technique of Patent
Literature 1 in which a push-in member can stay at a
push-in position for a time period in which push-in rotating
bodies rotate by about 45 degrees. Accordingly, it is pos-
sible to shorten the time in which the rotating bodies press
the banknote correspondingly.
[0036] The descriptions of an operation in FIGS. 10
and 11 described later refer to an example in which each
rotating body rotates by about 195 degrees in a period
after the pressing member 140 brings the center of the
banknote into contact with the banknote loading platform
surface 200a until the pressing member leaves the center
of the banknote. As the time during which the pressing
member continues to press the banknote is longer, the
time period during which the rotating body is in contact
with the banknote is shorter. Therefore, displacement of
the banknote (a newly transferred and loaded banknote
and an already loaded banknote) caused by rotation of
the rotating body can hardly occur. Further, as described
later, errors such as displacement of a banknote are fur-
ther eliminated by setting the maximum protruding length
of the pressing member in such a manner that a periph-
eral edge of the rotating body is not in contact with the
banknote or is in very light contact in most of the time
period during which the pressing member presses the
banknote against the loading surface 200a.
[0037] Each of the rotating bodies 120 and 130 has a
substantially roller shape that is symmetrical, and a por-
tion thereof that is to be in contact with a banknote is
formed of a resin material having a small frictional resist-
ance. The dimension in the long-edge direction of each
rotating body is set to match with the long-edge length
of a banknote with the maximum size. Each of the rotating
bodies 120 and 130 is axially supported to be rotatable
by a bearing unit provided in the casing 100.
[0038] In the present embodiment, the respective ro-
tating bodies 120 and 130 include core portions 122 and
132 that form the recesses 120a and 130a each having
a substantially square U-shaped cross-section and are
each formed by a plate member, and contact pieces 124
and 134 in the form of a thin plate, which are fixed with
a predetermined pitch on outer surfaces of the respective
core portions along the long-edge direction and have arc-
shaped outer peripheral edges (outer circumferential sur-
faces) 124a and 134a. The contact pieces 124 and 134
are not present on portions of the outer circumferences
which correspond to the recesses 120a and 130a. The
core portions 122 and 132 have axial lengths extending
over the almost entire lengths of the rotating bodies 120
and 130, respectively.
[0039] The recesses 120a and 130a are each config-
ured to extend in a diameter direction of the correspond-
ing rotating body 120 or 130 to include a rotation center
axis c of the respective rotating bodies 120 and 130, and
have a banknote-edge accommodating width and a
depth that are sufficient for accommodating and holding
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banknote ends with room. The recesses 120a and 130a
are aligned linearly with openings thereof opposed to
each other when the respective rotating bodies are in the
initial rotating postures illustrated in FIG. 6, the right por-
tion of FIG. 10(a), and the like, thereby forming the ban-
knote setting portion 108 in the form of a rectangle with
a wide width. The shapes of the recesses 120a and 130a
themselves and the distance between the recesses are
set in such a manner that the banknote setting portion
108 formed between the recesses can accommodate a
banknote of a denomination having the largest width-di-
rection dimension.
[0040] Front-side edges 120b and 130b of the recess-
es 120a and 130a are longer than back-side edges 120c
and 130c. Because the front-side edges 120b and 130b
are longer, both edges of a banknote can hardly leave
the inside of the respective recesses toward a front side
when the respective rotating bodies are in the initial ro-
tating postures. Further, because the back-side edges
120c and 130c are shorter, both the edges of the ban-
knote can easily leave the respective recesses when the
respective rotating bodies rotate from the initial rotating
postures in banknote leaving directions indicated by ar-
rows in FIG. 6.
[0041] As illustrated in FIG. 8, FIG. 9, and the like, the
drive mechanism 160 generally includes rotating-body
side driven gears 162 and 163 (163 is not illustrated)
arranged at one end portions of the respective rotating
bodies 120 and 130, at lower ends in the present em-
bodiment (in bottom contact pieces 124b and 134b), a
rotation-shaft member 170 that is axially supported by a
bearing unit (not illustrated) to be rotatable and is ar-
ranged to cross the rotation center axis c of the respective
rotating bodies, two rotating-body driving gears 172 and
173 that are arranged to be fixed onto the rotation-shaft
member and engage with the driven gears 162 and 163,
respectively, a pair of pressing-member driving gears
175 and 175 fixed on the rotation-shaft member 170 be-
tween the rotating-body driving gears, a shaft-member
driving gear 176 that is fixed to one end of the rotation-
shaft member 170 at an axis center and transmits driving
force from a motor (not illustrated) to the rotation-shaft
member, and a pantograph mechanism 180 that is driven
by the pressing-member driving gears 175 and 175 to
eject or retract the pressing member.
[0042] In the present embodiment, by using helical
gears as the rotating-body side driven gears 162 and 163
and the rotating-body driving gears 172 and 173, trans-
mission of the driving force to each rotating body of which
the rotation axis crosses the rotation-shaft member 170
at right angles can be made smooth.
[0043] The pantograph mechanism 180 generally in-
cludes a pair of driven gears 184 and 184 that are fixed
at axis centers by a rotation shaft 182 that is arranged in
parallel to the rotation-shaft member 170 and is axially
supported by a bearing unit (not illustrated) to be rotata-
ble, the driven gears 184 and 184 engaging with the
pressing-member driving gears 175 and 175, respective-

ly, a first link piece 186 that is axially supported by a shaft
portion 185 fixed to a fixing portion in the casing 100 to
be pivotable in a shaft supported portion (a shaft hole)
186a, and a second link piece 190 that is axially support-
ed to be pivotable by a shaft portion 186b provided in the
first link piece.
[0044] A pin 186c arranged at a tip of the first link piece
186 is loosely fitted into an elongated hole (or a long
groove) 140a that is formed in a side surface of the press-
ing member 140 and extends linearly, and can be ejected
or retracted within the elongated hole. Further, one sur-
face of the other end portion 186d of the first link piece
186 functions as a cam follower that moves while sliding
(performs sliding movement) on a peripheral edge (a con-
cave portion (an inner peripheral edge) 187a, an outer
peripheral edge 187b) of a substantially crescent-shaped
cam member 187 in the form of a plate arranged integrally
with the rotation shaft 182 between the pair of the driven
gears 184.
[0045] As illustrated in FIG. 9 in which one driven gear
184 is removed, the cam member 187 is fixed to one
surface of one or both the driven gears 184 in the present
embodiment.
[0046] One end portion of the second link piece 190 is
axially supported by a shaft supporting portion 191 pro-
vided in the pressing member 140 to be pivotable.
[0047] Further, as illustrated in FIGS. 8 and 9, the first
and second link pieces 186 and 190 are biased by a
torsion spring 195 assembled around the shaft portion
185 in a retreat direction (a pantograph contracting di-
rection).
[0048] With this configuration, when the rotation-shaft
member 170 is rotated by the shaft-member driving gear
176 in an operating direction indicated by an arrow a in
FIG. 8, all the gears 172, 173, and 175 fixed to the rota-
tion-shaft member 170 are rotated in the same direction
a. The rotating-body side driven gears 162 and 163 are
driven by the rotating-body driving gears 172 and 173 in
the operating direction a, so that the respective rotating
bodies 120 and 130 are rotated in the same direction a.
Further, the pair of driven gears 184 are driven by the
pair of pressing-member driving gears 175 in the oper-
ating direction a, so that the cam member 187 integrated
with the driven gear 184 is rotated in the same direction
to cause the other end portion 186d of the first link piece
to operate. Movement of the other end portion 186d of
the first link piece along the peripheral edge of the cam
member 187 causes the first link piece 186 to swing
around the shaft portion 185 and start an operation of
causing the pressing member 140 to protrude forward.
[0049] The banknote loading platform 200 is supported
by a loading-platform ejecting/retracting mechanism 201
to be ejectable or retractable in the banknote accommo-
dating space 100a.
[0050] As illustrated in FIGS. 3 to 7, the loading-plat-
form ejecting/retracting mechanism 210 generally in-
cludes two rack gear pairs 211 and 212 arranged on inner
surfaces of both side plates of the casing 100 to be par-

11 12 



EP 3 722 235 A1

8

5

10

15

20

25

30

35

40

45

50

55

allel to and be opposed to each other with a predeter-
mined vertical interval, pinion gears 215 and 216 that are
arranged on the back of the banknote loading platform
200 and engage with respective gears of each rack gear
pair, and a coil spring 218 that elastically biases a rotation
shaft 216a of one pinion gear 216 in one direction. The
rack gear pairs 211 and 212 extend from positions near
the rotating bodies 120 and 130 to positions near a front
end portion of the banknote accommodating space 100a,
and the gears are opposed to each other, as illustrated
in FIGS. 3 to 7. The pinion gears 215 and 216 are axially
supported by a gear supporting portion 214 arranged on
the back of the banknote loading platform 200 to be ro-
tatable. The coil spring 218 biases the one pinion gear
216 in such a manner that the pinion gear 216 rotates in
a direction (indicated by an arrow) to move the banknote
loading platform toward the back side on which the ro-
tating bodies are located. The other pinion gear 215 is
driven by movement of the banknote loading platform,
thereby rotating while engaging with the rack gear pair
211. Therefore, when the rotating bodies are at initial
rotating positions illustrated in the right portion of FIG.
10(a), the loading surface 200a of the banknote loading
platform is located at the backmost portion at which the
loading surface 200a is in contact with the outer periph-
eral edges 124a and 134a of the rotating bodies as illus-
trated in FIG. 10(a), by force applied by the coil spring,
unless pressing outer force in a front-surface direction is
applied to the loading platform. Furthermore, also in each
of a stage in FIG. 10(b) and subsequent stages in which
the pressing member protrudes and is retracted, the load-
ing platform surface is always in contact with at least one
of or both the outer peripheral edges 124a and 134a of
the rotating bodies and the pressing surface 140b of the
pressing member.
[0051] The illustrated configuration for elastically bias-
ing the banknote loading platform in one direction is
merely an example.
[0052] Further, in the illustrated example, the collection
container 40 is placed horizontally. However, it is need-
less to mention that the collection container 40 can be
operated in an identical manner even when it is placed
vertically.

[Banknote accommodating operation]

[0053] Next, an example of a banknote accommodat-
ing operation is described, referring to FIGS. 10 and 11.
[0054] FIGS. 10(a) to (e) and FIGS. 11(f) to (k) are
diagrams that explain a procedure in which the panto-
graph mechanism 180 (the pressing member 140) and
the rotating bodies 120 and 130 operate in accordance
with progress of rotation of a cam member in order. A left
portion of each drawing illustrates the pantograph mech-
anism, and a right portion illustrates the rotating bodies
and the pressing member.
[0055] FIG. 10(a) illustrates an initial state that waits
for introduction of the banknote B from the accommodat-

ed banknote transport path 9b. The respective rotating
bodies 120 and 130 are in a state where openings of the
recesses 120a and 130a are opposed to each other, and
the banknote setting portion (the banknote setting space)
108 formed between both the recesses is substantially
rectangular. Because the banknote loading platform 200
is always biased by the coil spring 218 to the back side
on which the rotating bodies are located, the banknote
loading platform 200 maintains a state where the loading
surface 200a is pressed against the outer peripheral edg-
es 124a and 134a of the contact pieces 124 and 134 of
the respective rotating bodies to be in contact therewith.
[0056] In this standby state, a front surface (the press-
ing surface 140b) of the pressing member 140 retreats
behind the banknote setting portion 108 not to obstruct
entrance of a banknote into the banknote setting portion.
In this state, no driving force is transmitted from a motor
to the shaft-member driving gear 176. Therefore, the ro-
tation-shaft member 170 and all the gears 172, 173, and
175 fixed thereto, the respective driven gears 162 and
163, and the driven gear 184 are also stopped.
[0057] In this standby stage, the first and second link
pieces 186 and 190 are biased in a retreat direction (a
pantograph contracting direction) by an action of the tor-
sion spring 195, and are stopped. Further, the other end
portion 186d of the first link piece which functions as a
cam follower fits into the concave portion 187a of the cam
member 187 having a substantially crescent shape. In
the state where the other end portion 186d of the first link
piece fits into the concave portion of the cam member
187 as illustrated in the left portion in FIG. 10(a), the first
link piece 186 that swings around the shaft portion 186b
and the second link piece 190 maintain such postures
that they are located to be close to the back of the press-
ing member 140 in a folded state. At this time, the pin
186c of the first link piece is located near a right end
portion of the elongated hole 140a provided in the press-
ing member. Therefore, the pressing member 140 main-
tains a state where it retreats at the backmost position.
[0058] In the initial state in (a), the banknote B that has
been transported on the accommodated banknote trans-
port path 9b while facing down is introduced into the re-
ceiving inlet 102 along the introduction path 106 by rota-
tion of the pair of receiving rollers 104a and 104b, falls
into the banknote setting portion 108, and is stopped. At
this time, both edges in the width direction of the banknote
are in a state of being supported in the recesses 120a
and 130a of the respective rotating bodies.
[0059] Because each recess passes through the rota-
tion center axis c of the corresponding rotating body, it
is possible to form a banknote holding space that has a
wide opening width and a deep depth. Accordingly, it is
possible to surely accommodate and hold even a ban-
knote having a deformed portion.
[0060] Each rotating body starts rotation from the initial
state in (a) and ends one revolution of 360 degrees at
the last stage in (k).
[0061] (b) illustrates a state where the cam member
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187 is caused to pivot from the initial state in (a) by 45
degrees in a counterclockwise direction by rotation of the
pressing-member driving gear 175. In all stages after (b),
the driving force continues to be transmitted to the shaft-
member driving gear 176, so that the rotation-shaft mem-
ber 170 and all the gears 172, 173, and 175 fixed thereto
are caused to pivot by required angles. In accordance
with the pivotal movement, the driven gears 162 and 163
fixed to the respective rotating bodies and the driven gear
184 that drives the pantograph mechanism are also
caused to pivot by required angles. In the stage in (b),
the other end portion 186d of the first link piece leaves
the inside of the concave portion 187a of the cam member
187 having a substantially crescent shape against bias-
ing by the torsion spring 195 and starts to be pressed
backward by a right end portion of a cam with a pointed
shape. Therefore, the first link piece 186 pivots around
the shaft portion 185 in a clockwise direction, and the pin
186c at one end pushes the pressing member 140 for-
ward while moving in the elongated hole 140a to left. At
this time, the shaft supporting portion 191 at one end of
the second link piece 190 presses a left portion of the
pressing member forward. Therefore, the pressing mem-
ber protrudes forward with the same posture by a prede-
termined length while maintaining left and right balance,
comes into contact with the center of the back of a ban-
knote, and starts to press the center forward. That is, the
pressing member can always move parallel in a stable
manner while maintaining the same posture.
[0062] In this stage, the rotating bodies 120 and 130
pivot by approximately 45 degrees in such directions that
the front-side edges 120b and 130b are inclined forward
as illustrated in the right portion of (b) (the banknote leav-
ing directions). Therefore, together with an operation of
pressing the center in the width direction of a banknote
by the pressing member 140 that starts to protrude, the
banknote is entirely bent and deformed symmetrically
with both edges thereof are deformed backward.
[0063] Subsequently, in FIGS. 10(c) to (e) and
FIGS.11(f) to (j), the other end portion 186d of the first
link piece relatively passes beyond the right end portion
of the cam member 187 with a pointed shape and is trans-
ferred to the arc-shaped outer peripheral edge 187b of
the cam member, and continues to relatively move along
the outer peripheral edge.
[0064] First, in (c), the cam member further pivots more
than in the state in (b) by 15 degrees, that is, by 60 de-
grees in total from the initial state in the counterclockwise
direction, and the respective rotating bodies 120 and 130
also further pivot by 15 degrees in the banknote leaving
directions. By the further pivotal movement of the cam
member by 15 degrees, the first link piece and the second
link piece protrude (extend) forward by distances corre-
sponding to that pivotal movement, thereby causing the
pressing member 140 to further protrude. In this stage,
the pressing member 140 does not bring the banknote
B into contact with the loading surface 200a of the ban-
knote loading platform 200. The outer peripheral edges

124a and 134a of the respective rotating bodies maintain
contact with the pressing surface 140b of the pressing
member. Because the postures of the recesses 120a and
130a of the respective rotating bodies come close to per-
pendicular postures, both ends of the banknote can leave
easily.
[0065] In (d), the cam member further pivots more than
in the state in (c) by 15 degrees, that is, by 75 degrees
in total in the counterclockwise direction, and the respec-
tive rotating bodies 120 and 130 also further pivot by 15
degrees in the banknote leaving directions. By the further
pivotal movement of the cam member by 15 degrees,
the first link piece and the second link piece protrude
(extend) forward by distances corresponding to that piv-
otal movement, thereby causing the pressing member
140 to further protrude. In this stage, the pressing mem-
ber 140 starts to come into contact with the loading sur-
face 200a of the banknote loading platform 200 via the
banknote B. However, the end portions of the outer pe-
ripheral edges 124a and 134a of the contact pieces 124
and 134 of the respective rotating bodies still maintains
a state of being pressed against the loading surface 200a
of the banknote loading platform 200 to be in contact
therewith. Because the postures of the recesses 120a
and 130a of the respective rotating bodies come further
close to the perpendicular postures, both ends of the ban-
knote can leave further easily.
[0066] After (e), each rotating body continues to rotate
and the outer peripheral edge of each of the contact piec-
es 124 and 134 is separated from the loading surface,
so that the opening of each of the recesses 120a and
130a face the loading surface. Therefore, only the press-
ing member 140 continues to be in contact with the load-
ing surface 200a. Further, because the pressing member
protrudes forward more in the stages in FIG. 10(e) and
FIG. 11(f) to FIG. 11(i) than in the stage in (d) in the
present embodiment, the circumferential surface of each
rotating body is not contact with or is in light contact with
the pressing surface 140b in FIGS. 11(g) to (i). In each
of the stages in FIG. 10(e) and FIG. 11(f) to FIG. 11(i),
the protruding position of the pressing member is not
changed because the arc shape of the arc-shaped outer
peripheral edge 187b of the cam member 187, with which
the other end portion 186d of the link piece comes into
contact, is set to be equidistant from the center of rotation
of the cam member.
[0067] In FIG. 10(e), the cam member further pivots
more than in the state in (d) by 15 degrees, that is, by 90
degrees in total in the counterclockwise direction, and
the respective rotating bodies 120 and 130 also further
pivot by 15 degrees in the banknote leaving directions.
Therefore, the postures of the recesses 120a and 130 of
the respective rotating bodies become perpendicular to
the loading surface 200a, so that both ends of the ban-
knote can leave further easily. Although the other end
portion 186d of the first link piece is located to be close
to a leading end portion of the arc-shaped outer periph-
eral edge 187b of the cam member in (d), it further rides
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on the outer peripheral edge in (e). By the further pivotal
movement of the cam member by 15 degrees, the first
link piece and the second link piece protrude (extend)
forward slightly, so that the pressing surface 140b of the
pressing member slightly protrudes more than in the state
in (d). In other words, it is possible to finely adjust the
protrusion length of the pressing member by adjusting
the shape of the outer peripheral edge 187b of the cam
member as appropriate. In the present embodiment, the
protrusion length in the stage in (e) and the subsequent
stages is set to be larger than the protrusion length in the
stage in (d). In the stage in (e) and the subsequent stages,
the outer peripheral edges 124a and 134a of the contact
pieces of the respective rotating bodies are separated
from the loading surface. Therefore, the pressing mem-
ber 140 maintains a state where it presses the banknote
loading platform 200 alone via the banknote B.
[0068] The above descriptions related to the shape of
the outer peripheral edge 187b of the cam member are
merely examples. The shape of the outer peripheral edge
187b may be set in such a manner that the protrusion
length of the pressing member in the stage in (d) be-
comes the maximum similarly to that in (e). Alternatively,
the shape of the outer peripheral edge 187b may be con-
figured in such a manner that the circumferential surface
of the contact piece is in light contact with the loading
surface 200a of the loading platform in each of the stages
in FIGS. 11(g) to (i).
[0069] In FIG. 10(e) and FIGS. 11(f) to (i), even if the
cam member 187 rotates, the first link piece is stopped
without swinging around the shaft portion 186b, and the
pressing member continues to maintain the same pro-
truding position.
[0070] In (e) to (i), a non-contact state between the
outer peripheral edges of the rotating bodies and the
loading surface 200a (or a banknote surface on the load-
ing surface) is supposed to be able to be ensured, if the
distance between the pressing surface 140b of the press-
ing member and the outer peripheral edges 124a and
134a of the rotating bodies when the pressing surface
140b is located at the most protruding position, in other
words, a value of a gap G between the outer peripheral
edges of the rotating bodies and the loading surface 200a
(or the banknote surface on the loading surface) is about
0.1 mm numerically, for example. However, because
there is actually a possibility of contact caused by local
protrusion because of a crease, a wrinkle, or the like, and
a difference of a banknote condition such as undulation,
it is preferable to set the gap to a large value with room.
Therefore, a value of the gap G can be set to about 0.1
to 3 mm, for example, and more specifically a range from
1 to 2 mm is preferable. However, this setting is merely
an example. The value of the gap G can be changed in
various ways in accordance with various banknote con-
ditions such as the material of the banknote to be proc-
essed or the degree of damage. Further, it is unnecessary
that the outer peripheral edge of the rotating body and a
banknote surface on the loading surface are not in con-

tact with each other. There is no problem if the rotating
body always or sometimes comes into light contact or
partial contact with a banknote to such an extent the ro-
tating body does not affect the position and posture of
the banknote.
[0071] In FIG. 11(f), the cam member further pivots
more than in the state in FIG. 10(e) by 45 degrees, that
is, by 135 degrees in total in the counterclockwise direc-
tion, and the respective rotating bodies 120 and 130 also
further pivot by 45 degrees in the banknote leaving di-
rections. Therefore, the postures of the recesses 120a
and 130a of the respective rotating bodies have an in-
verted V shape, which are open to the loading surface
200a, so that both the ends of the banknote completely
leave and are transferred onto the loading platform.
[0072] In FIG. 10(d) to FIG. 11(f), displacement of the
banknote is prevented by pushing out the center of the
banknote by the pressing member and pressing the cent-
er against the loading surface of the loading platform to
be in contact therewith, and thereafter the rotating bodies
are caused to retreat so as to release pressure applica-
tion on the banknote by the rotating bodies. Therefore,
the banknote can be transferred onto the loading surface
200a while maintaining the posture and the positional
relation when the banknote is set in the banknote setting
portion (the banknote setting space) 108. By repeating
this accommodating operation for subsequent ban-
knotes, it is possible to transfer and load the banknotes
onto the loading surface stably without causing occur-
rence of displacement or drop of a banknote (a newly
loaded banknote and an already loaded banknote).
[0073] In the present invention, a time during which a
pressing member presses a banknote against a loading
surface is made as long as possible by devising the shape
of a cam member that determines operation timings of a
pantograph mechanism and rotating bodies. Meanwhile,
a time during which the rotating bodies rotate while being
in contact with the banknote B transferred onto the load-
ing surface 200a is shortened. In a period during which
the pressing member presses the banknote against the
loading surface, it is less likely that displacement or the
like occurs even if the rotating body that is rotating comes
into light contact with the banknote on the loading sur-
face. Further, by adjusting the protrusion length of the
pressing member in such a manner that the rotating body
does not come into contact with the banknote as in the
present embodiment, the rotating body does not adverse-
ly affect the banknote.
[0074] Further, the pantograph mechanism has a small
number of components and can be made compact, and
is suitable for quick and parallel movement in an accom-
modating operation without causing the posture of the
pressing member to be biased or causing vibration.
Therefore, it is possible to achieve the stable accommo-
dating operation continuously in a short time.
[0075] In each of the stages in FIGS. 11(g), (h), and
(i), the cam member 187 continues to rotate. However,
during this time period, the other end portion 186d of the
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first link piece continues to slide on the arc-shaped outer
peripheral edge 187b of the cam member. Therefore, the
pantograph mechanism 180 including the first link piece
186 does not expand and contract, so that the protruding
position of the pressing member 140 is not also changed.
In this period, each rotating body only continues to rotate
in order to return to its initial position. Because the ban-
knote is pressed against the loading surface by the press-
ing member and displacement of the banknote is pre-
vented, the rotating bodies can rotate while the outer pe-
ripheral edges 124a and 134a of the contact pieces of
the rotating bodies are kept in a non-contact state with
respect to the banknote. There is no problem if the outer
peripheral edge of the contact piece comes into light con-
tact with the banknote.
[0076] In (g), the cam member further pivots more than
in the state in (f) by 45 degrees, that is, by 180 degrees
in total in the counterclockwise direction, and the respec-
tive rotating bodies 120 and 130 also further pivot by 45
degrees in the banknote leaving directions.
[0077] In (h), the cam member further pivots more than
in the state in (g) by 45 degrees, that is, by 225 degrees
in total in the counterclockwise direction, and the respec-
tive rotating bodies 120 and 130 also further pivot by 45
degrees in the banknote leaving directions.
[0078] In (i), the cam member further pivots more than
in the state in (h) by 45 degrees, that is, by 270 degrees
in total in the counterclockwise direction, and the respec-
tive rotating bodies 120 and 130 also further pivot by 45
degrees in the banknote leaving directions. In this stage,
the rotating bodies have not completed a revolution of
360 degrees.
[0079] As described above, in each of the stages in
FIG. 10(e) and FIG. 11(f) to FIG. 11(i), the protruding
position of the pressing member is not changed because
the arc shape of the arc-shaped outer peripheral edge
187b of the cam member 187 with which the other end
portion 186d of the link piece comes into contact is set
to be equidistant from the center of rotation of the cam
member. However, in the stage in (j), the other end por-
tion 186d of the link piece has left an end portion of the
arc-shaped outer peripheral edge 187b of the cam mem-
ber and starts to be transferred to the concave portion
187a. Therefore, the first and second link pieces each
start to operate in the retreat direction. Accordingly, the
pressing member is transferred to a position that retreats
slightly behind the most-protruding position in (i). With
this retreat operation of the pressing member, the outer
peripheral edge of each rotating body comes into contact
with the banknote B on the loading platform in place of
the pressing member, and starts to press down the ban-
knote.
[0080] (k) illustrates a state where the rotating bodies
have completed a revolution of 360 degrees and the
pressing member returns to its initial position illustrated
in FIG. 10(a) because of a returning operation of a pan-
tograph, so that a banknote accommodating work has
been finished.

[0081] In the present embodiment, the rotating bodies
120 and 130 rotate by about 195 degrees in a time period
from the stage in (d) in which the pressing member 140
starts to press the center of a banknote against the load-
ing surface 200a (the rotation angle of each rotating body
is 75 degrees) to the stage in (i) immediately before the
pressing member 140 finishes pressing and retreats (the
rotation angle of each rotating body is 270 degrees).
Therefore, in most of a time of a work of transferring the
banknote onto the loading surface, the pressing member
presses the banknote against the loading surface alone
to bring it into contact therewith. During this time period,
the outer peripheral edges 124a and 134a of the rotating
bodies are not in contact with the banknote. That is, a
time period during which the rotating bodies press the
banknote against the loading surface to bring it into con-
tact therewith while rotating in a state where the pressing
member has left the banknote is limited to a significantly
short time period illustrated in (j) to (k) (the rotation angle
of the rotating bodies is 45 degrees), and it is possible
to minimize the opportunity for the rotating bodies to ad-
versely affect the banknote on the loading platform.
[0082] In this manner, in the present embodiment, the
drive mechanism 160 rotates each rotating body by 75
degrees by the time when the pressing member 140
starts to bring the center of a banknote into contact with
a banknote loading platform from an initial state, and fur-
ther rotates each rotating body by 195 degrees at a max-
imum (270 degrees from the initial state of the pressing
member) in a time period until the pressing member
leaves the center of the banknote.
[0083] 75 degrees described as the rotation angle of
each rotating body until the operation reaches the state
in the right portion in (d) and 270 degrees described as
the rotation angle of each rotating body until the operation
reaches the state in the right portion in (i) are merely an
example. For example, each rotating body may rotate by
45 degrees by the time when the operation reaches the
state in the right portion in (d) where the pressing member
starts to press a banknote against a loading surface to
bring it into contact therewith, and the rotation angle of
each rotating body until the operation reaches the state
in the right portion in (j) where the pressing is released
may be about 315 degrees at a maximum. In this case,
the pressing member continues to press the banknote
against the loading surface alone during a time period of
270-degree rotation of each rotating body.
[0084] Therefore, in the present embodiment, each ro-
tating body rotates by an angle from 195 degrees to 270
degrees in a time period after the pressing member starts
to bring the center of the paper sheet into contact with a
paper sheet loading platform from an initial state until the
pressing member leaves the center of the paper sheet.
[0085] Accordingly, a time period during which the
pressing member continues to press a banknote against
the loading platform alone is increased, so that a time
period during which the rotating bodies press the ban-
knote against the loading platform alone can be short-
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ened correspondingly. In the example of FIG. 11, the
rotating bodies continue to press down the banknote
alone only for a time period of 45 degree rotation from (j)
to (k).
[0086] Further, during the time period during which the
pressing member presses the center of the banknote
against the banknote loading platform, the outer periph-
eral edges (the outer circumferential surfaces) 124a and
134a of the respective rotating bodies maintain a non-
contact state with respect to the banknote or only come
into light contact that is close to non-contact (such a con-
tact that adverse effects on the banknote such as dis-
placement, do not occur).
[0087] Therefore, there is almost no time period during
which, while the pressing member presses down the ban-
knote on the loading surface to bring it into contact there-
with, the rotating bodies continue to be in contact with
the banknote while rotating. Further, a time period during
which the rotating bodies continue to be in contact with
the banknote while rotating, in a state where the pressing
member leaves the loading surface is very short. There-
fore, there is no room for occurrence of errors that the
rotating bodies vary the position of the banknote on the
loading surface.
[0088] As described in connection with Patent Litera-
ture 1, if a banknote is pressed only by the outer periph-
eral edges of the rotating bodies when the banknote is
not being sandwiched and pressed between the pressing
member and the loading platform, the banknote on the
loading platform can be easily displaced by being led by
rotation of the rotating bodies. However, according to the
present invention, pressing of the banknote by the press-
ing member is performed for a long period, and there is
almost no opportunity that the rotating bodies come into
contact with the banknote while rotating in that period.
Therefore, there is no room for occurrence of erroneous
loading such as displacement of a banknote or drop of
the banknote when the banknote is transferred.

[Banknote processing device]

[0089] Next, the outline of a depositing operation, a
confirming operation, a dispensing operation, and a col-
lecting operation in the banknote processing device 1
illustrated in FIG. 1 that has the collection container (the
collected banknote accommodating unit) 40 according
to the present invention is described referring to FIGS.
12 and 13.
[0090] FIGS. 12(a) and (b) are explanatory diagrams
of a depositing operation and a confirming operation of
a banknote processing device, and FIGS. 13(a) and (b)
are explanatory diagrams of a dispensing operation and
a collecting operation thereof.
[0091] First, in the depositing operation in FIG. 12(a),
when one banknote or a plurality of banknotes is/are in-
serted through the depositing/dispensing slot (the depos-
iting/dispensing unit) 5, a control unit 300 that receives
a signal from a sensor that has detected the banknote(s)

causes a transport mechanism to operate, and takes in
the banknote(s) by using the collective depositing unit 11
and the deposited banknote transport path 9a. The col-
lective depositing unit 11 picks up the uppermost ban-
knote from a batch of banknotes set in the depositing/dis-
pensing slot 5 and transports it to the centering unit 13.
The banknote transported to the centering unit is sub-
jected to centering, is then moved to the recognizing unit
15, and is subjected to recognition. A banknote that is
determined by the recognizing unit 15 as being accept-
able is transported to the escrow unit 20, is wound around
an outer circumference of a drum one by one to be tem-
porarily reserved, and waits for confirming of deposit. A
rejected banknote that is determined by the recognizing
unit as being not acceptable is accumulated in the payout
accumulating unit 22 once, and is then returned through
the return slot 7.
[0092] In the confirming operation in FIG. 12(b), in a
stage where deposit of the inserted banknote that is tem-
porarily reserved in the escrow unit 20 is confirmed, the
escrow unit sends out the banknote one by one. A ban-
knote used as change is accommodated in any of the
circulation type accommodating units 30 and 32 for each
domination via the accommodated banknote transport
path 9b. A banknote not used as change is accommo-
dated in the collection container 40.
[0093] In the dispensing operation in FIG. 13(a), when
a banknote is paid out as change, a banknote accommo-
dated in the circulation type accommodating unit 30 or
32 is taken out and is paid out through the return slot 7
via the accommodated banknote transport path 9b.
[0094] In the collecting operation in FIG. 13(b), ban-
knotes accommodated in the circulation type accommo-
dating units 30 and 32 are accumulated in the escrow
unit 20 once at closing time and the like, and are then
accommodated in the collection container 40.

[Summary of configurations, actions, and effects of 
present invention]

[0095] The paper sheet accommodating unit 40 ac-
cording to the first invention is characterized by including
the paper sheet setting portion 108 that stops a trans-
ported paper sheet at a setting position, the two rotating
bodies 120 and 130 that have recesses 120a and 130a
respectively holding both edges in the width direction of
one paper sheet located at the setting position when the
rotating bodies 120 and 130 are in initial rotating pos-
tures, and that are rotatable in opposite directions to each
other in synchronization with each other, the pressing
member 140 that is arranged between the two rotating
bodies and is located on the back side of the paper sheet
located at the setting position in an initial state, comes
into contact with an intermediate portion in the width di-
rection of the back of the paper sheet and pushes it for-
ward when protruding forward beyond the setting posi-
tion, and can be ejected or retracted, the drive mecha-
nism 160 that drives each rotating body and the pressing
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member to cause them to work together, and the paper
sheet loading platform 200 that is located in a paper sheet
accommodating space ahead of the two rotating bodies,
is elastically biased toward an outer circumferential sur-
face of each rotating body to be pressed against and
come in contact with the outer circumferential surface,
and can be ejected or retracted in a direction away from
each rotating body. The paper sheet accommodating unit
40 according to the first invention is also characterized
in that, in conjunction with an operation in which the
pressing member protrudes to press the center of the
paper sheet forward, the rotating bodies start to rotate in
synchronization with each other in such directions that
the edges of the paper sheet accommodated in the re-
cesses are deformed to the back direction and leave the
recesses, in an appropriate stage after pressing of the
paper sheet by the pressing member progresses and the
front surface of the center of the paper sheet comes into
contact with the paper sheet loading platform, the press-
ing member stops a protruding operation, also after the
pressing member stops a protruding operation, the ro-
tating bodies continue to rotate, thereby causing both the
edges of the paper sheet to leave the respective recesses
and transferring the entire paper sheet onto the paper
sheet loading platform, also after both the edges of the
paper sheet leave the recesses, the rotating bodies con-
tinue to rotate in the same directions and return to the
initial rotating postures, the pressing member returns to
a retreat position before or after the rotating bodies return
to the initial rotating postures, and the drive mechanism
160 rotate each rotating body by an angle from 195 to
270 degrees in a time period after the pressing member
starts to bring the center of the paper sheet into contact
with the paper sheet loading platform from the initial state
until the pressing member leaves the center of the paper
sheet.
[0096] Further, the paper sheet accommodating unit
40 according to the second invention is characterized in
that the drive mechanism rotates each rotating body by
an angle exceeding 45 degrees by the time when the
pressing member starts to bring the center of the paper
sheet into contact with the paper sheet loading platform
from the initial state, and further rotates each rotating
body by 315 degrees at a maximum in a time period until
the pressing member leaves the center of the paper
sheet.
[0097] According to this configuration, there is almost
no time period during which, when the pressing member
is pressing the paper sheet against the loading surface
200a of the paper sheet loading platform, the rotating
bodies continues to be in contact with the paper sheet
while rotating. Therefore, there is no room for occurrence
of errors that the rotating bodies displace the position of
the paper sheet on the loading surface and vary the po-
sition.
[0098] That is, when the rotating bodies start to rotate
before the pressing member starts to sandwich and hold
the paper sheet between the loading surface and the

pressing member, the paper sheet is led by either one
of the rotating bodies to be displaced. Therefore, while
a state where the pressing member is caused to protrude
and sandwich the paper sheet between the loading plat-
form surface and the pressing member is maintained,
the rotating bodies are caused to rotate. Accordingly, it
is possible to efficiently perform an accommodating proc-
ess for various types of paper sheets having various
width-direction dimensions without causing displace-
ment or drop thereof.
[0099] Even if the rotating bodies rotate while being in
contact with a portion near both ends of the paper sheet
that is pressed against the loading surface at its center,
a time period of the contact is very short. Therefore, there
is almost no risk of occurrence of errors that the rotating
bodies vary the position of the banknote on the loading
surface.
[0100] Further, because it is unnecessary to continue
to press the paper sheet by the rotating bodies for a long
time after the pressing member leaves the paper sheet,
it is possible to shorten the circumferential length of the
outer circumferential surface of each rotating body and
to downsize each rotating body.
[0101] The phrase "rotate(s) each rotating body by an
angle from 195 to 270 degrees" means that a range of
rotation of each rotating body can be set to any value as
long as the value is within a range from 195 to 270 de-
grees.
[0102] The paper sheet accommodating unit 40 ac-
cording to the third invention is characterized in that, dur-
ing a time period during which the pressing member
presses the center of the paper sheet against the paper
sheet loading platform, the outer circumferential surface
of each rotating body maintains a non-contact state with
respect to the paper sheet or comes into light contact
that is close to non-contact.
[0103] According to this configuration, during the time
period during which the pressing member continues to
press the paper sheet against the paper sheet loading
platform surface, the rotating bodies that continue to ro-
tate in order to return to the initial rotating postures and
the paper sheet are not in contact with each other or
merely come into light contact that is equivalent to non-
contact. Therefore, there is no room for occurrence of
errors that the rotating bodies vary the position of the
paper sheet on the loading surface.
[0104] The paper sheet accommodating unit 40 ac-
cording to the fourth invention is characterized in that the
recesses 120a and 130a each extend in the diameter
direction of the corresponding rotating body to include
the rotation center axis of the corresponding rotating
body.
[0105] According to this configuration, it is possible to
ensure a large opening width of the recess and to ensure
a large depth of the recess. Therefore, it is possible to
introduce and hold both end portions of a paper sheet
having the maximum size with room without making the
diameter of each rotating body large. Further, it is possi-
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ble to accommodate a deformed paper sheet such as a
creased paper sheet in the paper sheet setting portion
formed between the recesses with room.
[0106] Further, pressing of the paper sheet against the
loading surface is performed mainly by the pressing
member, and it is unnecessary to ensure a long time of
pressing the paper sheet by the circumferential surface
of each rotating body. Therefore, it is possible to make
the width in the circumferential direction (the opening
width) of the recess provided in the outer circumferential
surface of the rotating body as large as possible. That is,
because a time of pressing the paper sheet by the cir-
cumferential surfaces of the rotating bodies is originally
short in this configuration, an effect of pressing down the
paper sheet is not adversely affected even if the opening
width of the supporting recess is large.
[0107] The paper sheet accommodating unit 40 ac-
cording to the fifth invention is characterized in that the
drive mechanism 160 includes the driven gears 162 and
163 arranged at one axial end portions of the respective
rotating bodies, the rotation-shaft member 170 arranged
to cross a rotation axis of the rotating bodies, the two
rotating-body driving gears 172 and 173 that are ar-
ranged to be fixed onto the rotation-shaft member and
drive the rotating bodies via the driven gears, respective-
ly, the pressing-member driving gear 175 fixed on the
rotation-shaft member between the rotating-body driving
gears, and the pantograph mechanism 180 that is driven
by the pressing-member driving gear to eject or retract
the pressing member.
[0108] Differently from Patent Literature 1, according
to the present invention, a timing of a reciprocating op-
eration of the pressing member, particularly a time (a
time period) during which the pressing member continues
to press a banknote against the banknote loading plat-
form does not depend on a rotation period of the rotating
bodies, but relies on the separate pantograph mecha-
nism. Therefore, it is possible to set a peripheral velocity
of the rotating bodies to any speed separately from the
time during which the pressing member continues to
press the banknote against the loading platform. Accord-
ingly, it is possible to set the rotation angle of the rotating
bodies in the time during which the pressing member
continues to press the banknote against the loading plat-
form, to a large angle, so that the possibility that the ro-
tating bodies adversely affect the banknote can be largely
reduced.
[0109] According to the pantograph mechanism, oper-
ation variations such as inclination or vibration when the
pushing member is being ejected or retracted are elimi-
nated, and it is possible to perform parallel movement
stably. Further, because a movable range of the pressing
member is narrow, it is possible not only to improve the
durability and reduce vibration, but also to achieve a small
number of components and downsizing.
[0110] The paper sheet processing device 1 according
to the sixth invention is characterized by including the
paper sheet accommodating unit 40 according to any

one of the first to fifth inventions.
[0111] The paper sheet processing device can obtain
actions and effects according to the respective embodi-
ments by including a collected paper sheet accommo-
dating unit according to the respective embodiments.

Reference Signs List

[0112] 1 banknote processing device, 3 case, 3a ac-
commodating space, 5 depositing/dispensing slot, 7 re-
turn slot, 9a deposited banknote transport path, 9b ac-
commodated banknote transport path, 11 collective de-
positing unit, 13 centering unit, 15 recognizing unit, 20
escrow unit, 22 accumulating unit, 30 circulation type ac-
commodating unit, 30a circulation drum, 32 circulation
type accommodating unit, 40 banknote accommodating
unit (collection container), 100 casing, 100a banknote
accommodating space, 102 receiving inlet, 104a pair of
receiving rollers, 106 introduction path, 108 setting posi-
tion (banknote setting portion), 120 rotating body, 120a
recess, 120b front-side edge, 120c back-side edge, 122,
132 core portion, 124, 134 contact piece, 124a, 134a
outer peripheral edge, 124b bottom contact piece, 140
pressing member, 140a elongated hole, 140b pressing
surface, 160 drive mechanism, 162, 163 rotating-body
side driven gear, 170 rotation-shaft member, 172, 173
rotating-body driving gear, 175 pressing-member driving
gear, 176 shaft-member driving gear, 180 pantograph
mechanism, 182 rotation shaft, 184 driven gear, 185
shaft portion, 186 first link piece, 186a shaft supported
portion, 186b shaft portion, 186c pin, 186d other end por-
tion, 187 cam member, 187a concave portion, 187b outer
peripheral edge, 190 second link piece, 191 shaft sup-
porting portion, 195 torsion spring, 200 banknote loading
platform, 200a banknote loading platform surface, 200a
loading surface, 201 loading-platform ejecting/retracting
mechanism, 210 loading-platform ejecting/retracting
mechanism, 211 rack gear pair, 214 gear supporting por-
tion, 215 pinion gear, 216 pinion gear, 216a rotation shaft,
218 coil spring, 300 control unit

Claims

1. A paper sheet accommodating unit comprising:

a paper sheet setting portion that stops a trans-
ported paper sheet at a setting position;
two rotating bodies that have recesses respec-
tively holding both edges of one paper sheet lo-
cated at the setting position when being in initial
rotating postures, and they are rotatable in op-
posite directions to each other in synchroniza-
tion with each other;
a pressing member that is arranged between
the two rotating bodies, is located on a back side
of the paper sheet located at the setting position
in an initial state, and is movable and, when pro-
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truding forward beyond the setting position,
comes into contact with an intermediate portion
of a back of the paper sheet and pushes the
paper sheet forward;
a drive mechanism that drives the rotating bod-
ies and the pressing member to cause the ro-
tating bodies and the pressing member to work
together; and
a paper sheet loading platform that is located in
a paper sheet accommodating space ahead of
the two rotating bodies, is elastically biased to-
ward outer circumferential surfaces of the rotat-
ing bodies to be pressed against and be in con-
tact therewith, and can be ejected or retracted
in a direction away from the rotating bodies,
wherein
in conjunction with an operation in which the
pressing member protrudes and presses a cent-
er of the banknote forward, the rotating bodies
start rotating in such directions that the edges
of the paper sheet accommodated in the respec-
tive recesses are deformed to a back direction
and leave from the recesses, in synchronization
with each other,
the pressing member stops a protruding opera-
tion in an appropriate stage after pressing of the
paper sheet by the pressing member progress-
es and a front surface of the paper sheet comes
into contact with the paper sheet loading plat-
form,
the rotating bodies continue the rotating also af-
ter the pressing member stops a protruding op-
eration, to cause both the edges of the paper
sheet to leave the recesses and transfer an en-
tire paper sheet onto the paper sheet loading
platform,
the rotating bodies continue rotating in the same
directions also after both the edges of the paper
sheet leave the recesses, to return to the initial
rotating postures,
the pressing member returns to retreat position
before or after the rotating bodies return to the
initial rotating postures, and
the drive mechanism rotates each of the rotating
bodies by an angle from 195 degrees to 270
degrees in a time period after the pressing mem-
ber starts to bring the paper sheet into contact
with the paper sheet loading platform from the
initial state until the pressing member leaves the
paper sheet.

2. The paper sheet accommodating unit according to
claim 1, wherein the drive mechanism rotates each
of the rotating bodies by an angle exceeding 45 de-
grees by a time until the pressing member starts to
bring the paper sheet into contact with the paper
sheet loading platform from the initial state, and fur-
ther rotates each of the rotating bodies by 315 de-

grees at a maximum in a time period until the press-
ing member leaves the paper sheet.

3. The paper sheet accommodating unit according to
claim 1 or 2, wherein the outer circumferential sur-
faces of the respective rotating bodies are kept in a
non-contact state with respect to the paper sheet or
come into light contact that is close to non-contact,
during a time period during which the pressing mem-
ber presses the paper sheet against the paper sheet
loading platform.

4. The paper sheet accommodating unit according to
any one of claims 1 to 3, wherein each of the recess-
es extends in a diameter direction of one of the ro-
tating bodies to include a rotation center axis of the
corresponding rotating body.

5. The paper sheet accommodating unit according to
any one of claims 1 to 4, wherein the drive mecha-
nism includes driven gears respectively arranged at
one axial end portions of the rotating bodies, a rota-
tion-shaft member arranged to cross a rotation axis
of the rotating bodies, two rotating-body driving
gears that are arranged to be fixed on the rotation-
shaft member and drive the rotating bodies via the
driven gears, respectively, a pressing-member driv-
ing gear fixed onto the rotation-shaft member be-
tween the rotating-body driving gears, and a panto-
graph mechanism driven by the pressing-member
driving gear to eject or retract the pressing member.

6. A paper sheet processing device comprising the pa-
per sheet accommodating unit according to any one
of claims 1 to 5.
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