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Description
Background of the Invention
Field of the Invention;

[0001] The present invention relates to a banknote
processing apparatus which is capable of paying out sev-
eral kinds of banknotes in different widths.

Background Art:

[0002] As a banknote processing apparatus, the fol-
lowing configuration is known as disclosed, for example,
in Japanese  PatentLaid-OpenNo.  2002-2794-
87specification. Specifically, in this banknote processing
apparatus, when a banknote has been put in, the kind of
the banknote inserted from an insertion opening is iden-
tified. Then, this banknote is sentinto a banknote storage
portion specified according to the kind of the banknote.
On the other hand, when a banknote is taken out, the
banknote is fed from a banknote storage portion accord-
ing to a designated kind of banknote. Then, this banknote
is sent out to a paying-out opening.

[0003] Incidentally, there is a currency which has ban-
knotes in different widths according to their kinds, for ex-
ample, as is the case with a Eurocurrency.

[0004] In the apparatus disclosed in the above de-
scribed specification, in order to distinguish banknotes
stably, a mechanism is provided which allows the middle
in the width directions of a banknote to coincide with a
virtual reference line of a forwarding line when this ban-
knote has been put in. However, in this apparatus, no
such mechanism is provided on the paying-out side, thus
raising the following disadvantage. Specifically, in the
case where a temporarily holding portion for piling ban-
knotes is provided halfway through a paying-out line,
banknotes may not be correctly positioned in this tem-
porarily holding portion. This can cause those banknotes
to be placed one-sidedly with respect to the paying-out
line. As a result, a banknote may come into contact with
a paying-out opening and be bent, and such a defect can
hinder it from being normally paid out.

Summary of the Invention

[0005] Itis anobject of the presentinvention to provide
a banknote processing apparatus which is capable of
resolving the above described disadvantage.

[0006] It is another object of the present invention to
provide a banknote processing apparatus which is capa-
ble of paying out a banknote normally.

[0007] A banknote processing apparatus according to
an aspect of the present invention which includes a pay-
ing-out line for a banknote and a temporarily holding por-
tion for a banknote provided on the paying-out line, the
apparatus paying out, through a paying-out opening, a
plurality of kinds of banknotes in different widths held
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temporarily in the temporarily holding portion, character-
ized in that: the paying-out line has a first paying-out line
and a second paying-out line provided under the first pay-
ing-out line, the second paying-out line having the tem-
porarily holding portion and leading to the paying-out
opening; and the banknote processing apparatus in-
cludes an edge supporting means for supporting both
edges in the width directions of a banknote on the first
paying-out line so that no matter what kind of banknote
it is, a virtual line along the middle in the width directions
of the banknote coincides with a reference line located
along the middle in the width directions of the first paying-
outline, and a banknote pressing-down means for press-
ing down a part between both edges in the width direc-
tions of a banknote supported by the edge supporting
means, so that the banknote falls off from the edge sup-
porting means and moves to the temporarily holding por-
tion.

[0008] Inthis banknote processing apparatus, the ban-
knote pressing-down means presses down the middle
part of a banknote which is supported at both edges in
the width directions by the edge supporting means pro-
vided in the first paying-out line so that the banknote can
fall off. Thus, the banknote’s width-direction both edges
are pulled so that it falls off from the edge supporting
means. Thereby, the banknote is moved to the tempo-
rarily holding portion. According to such a mechanism, a
plurality of banknotes can be stacked in this temporarily
holding portion, and the plurality of banknotes with kept
piled can be paid out from the paying-out opening. Par-
ticularly, above this temporarily holding portion, no matter
whatkind of banknoteitis, the virtual line along the middle
in the width directions of the banknote is centered so as
to coincide with the reference line (hereinafter, referred
to as the "centering"). Thereafter, the banknote is pushed
down by the banknote pressing-down means, and thus,
it is moved to the temporarily holding portion. Therefore,
the virtual line along the middle in the width directions of
the banknote meets with the middle line of the paying-
out line. In this state, this banknote is piled on top of the
other banknotes and is temporarily stored. Thereby, the
banknote can be prevented from coming into contact with
the paying-out opening, thus helping pay out the ban-
knote normally.

[0009] Herein, the edge supporting means may also
have: a pair of edge support members, each of which
having a concave groove into which an edge in the width
directions of a banknote is inserted; a cam which rotates
on its vertical axis and positions the pair of edge support
members symmetrically with respect to the reference
line; and a force-giving means which gives the pair of
edge support members a force toward their mutually ap-
proaching directions.

[0010] According to this aspect, a force is applied to
the pair of edge support members so that they are
pressed against the peripheral surface of the cam. There-
by, both edge support members are positioned symmet-
rically with respect to the reference line. This makes it
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possible to realize the centering, using a simple mecha-
nism.

[0011] In this aspect: the cam may also be provided
with a plurality of pairs of regulation surfaces disposed
in accordance with the kind of a banknote to be paid out,
each pair of regulation surfaces being symmetrical with
respect to the rotational center; and the edge supporting
means may also have a servo motor which controls the
rotation of the cam so that the separation distance be-
tween the pair of edge support members is adjusted using
the regulation surfaces.

[0012] According to this aspect, the cam’s rotational
angle is controlled by the servo motor, and the separation
distance between the pair of edge support members is
adjusted using the regulation surfaces of the cam in ac-
cordance with the kind of a banknote. Therefore, their
interval can be controlled so as to be exactly the value
which corresponds to the kind of a banknote.

[0013] Furthermore: the cam may also have a sym-
metrical shape with respect to the rotational center and
be shaped so that its radius changes continuously; and
the edge supporting means may also have a servo motor
which controls the rotation of the cam so that the sepa-
ration distance between the pair of edge support mem-
bers is adjusted using any radius part of the cam.
[0014] According to this aspect, the cam’s rotational
angle is controlled by the servo motor, and the separation
distance between the pair of edge support members is
adjusted using the radius part of the cam in accordance
with the kind of a banknote. Therefore, their interval can
be controlled so as to be exactly the values according to
kinds of banknotes. Thereby, even if each country of the
world has banknotes which differ in width, this banknote
processing apparatus can handle banknotes of any coun-
try.

[0015] Moreover: the edge supporting means may also
have a pair of edge support members, each of which
having a concave groove into which an edge in the width
directions of a banknote is inserted, racks which move
the pair of edge support members in the width directions
of a banknote, and a toothed gear which engages with
the racks; and the pair of edge support members may
also move along with the rotation of the toothed gear with
kept symmetrical with respect to the reference line.
[0016] According to this aspect, using the mechanism
formed by combining the racks and the toothed gear
which engages with this, the pair of edge support mem-
bers is positioned symmetrically with respect to the ref-
erence line. This makes it possible to omit a spring which
gives an elastic force.

[0017] In addition, each concave groove may also
have: a guide surface which slants so as to gradually
come close to the reference line along the direction in
which a banknote is inserted; and a positioning surface
which is connected to the guide surface and is parallel
to the reference line.

[0018] According to this aspect, a banknote is guided
by the oblique guide surfaces which are formed, respec-
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tively, in the concave grooves of the pair of edge support
members. This banknote is led to the parallel positioning
surfaces and is centered at these positioning surfaces.

[0019] In this aspect, it is preferable that the concave
grooves of the pair of edge support members be formed
so that the edges in the width directions of a banknote
come into contact with the positioning surfaces, respec-
tively and so that the depth of the concave groove in each
positioning surface becomes equal.

[0020] According to this aspect, when the banknote
pressing-down means pushes down the middle part of a
banknote which is supported at both edges in the width
directions by the edge supporting means so that the ban-
knote can fall off, the banknote’s width-direction both
edges can be pulled so that it falls off from the edge sup-
porting means, simultaneously or almost simultaneously.
Thereby, the banknote’s width-direction both edges can
be pulled out in the same timing, thus preventing either
edge from remaining without falling off.

[0021] Furthermore, it is preferable that the apparatus
comprises a storage portion disposed below the paying-
out opening and the temporarily holding portion, and a
money receipt portion disposed above the paying-out
opening and the temporarily holding portion.

[0022] According to this aspect, the paying-out open-
ing and the money receipt portion are disposed above
the storage portion. Therefore, the positions in which
money is paid in and out can be set at easily-operable
heights.

Brief Description of the Drawings
[0023]

Fig. 1 is a schematic front view of the whole of a
banknote processing apparatus according to an em-
bodiment of the present invention.

Fig. 2 is a front view of a paying-out unit provided in
the banknote processing apparatus of Fig. 1, show-
ing its configuration.

Fig. 3 is a plan view of the paying-out unit of Fig. 2.
Fig. 4 is a sectional view of the paying-out unit of Fig.
2, seen along the IV-IV line (herein, only its main part
is shown).

Figs. 5A and 5B are plan views of a pair of edge
support members provided in the banknote process-
ing apparatus of Fig. 1, showing their motions.

Fig. 6 is a plan view of springs which allow the pair
of edge support members of Fig. 5 to come close to
each other, and their vicinity.

Fig. 7 is a plan view of the pair of edge support mem-
bers of Fig. 5A and 5B, showing their motions to
come close to and go away from each other.

Fig. 8 is a plan view of a rise-and-fall driving means
which forms a part of a banknote pressing-down
means provided in the banknote processing appa-
ratus of Fig. 1.

Figs. 9A and 9B are plan views of a pusher, showing
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its drive by the rise-and-fall driving means of Fig. 8.
Figs. 10A and 10B are flow charts, showing a ban-
knote paying-out operation in a banknote processing
apparatus according to an embodiment of the
present invention.

Fig. 11 is a plan view of a cam used in another em-
bodiment of the present invention.

Fig. 12 is a plan view of a mechanism formed by
combining racks and a toothed gear which is used
in still another embodiment of the present invention.

Detailed Description of the Preferred Embodiments of
the Invention

[0024] Fig. 1 is a schematic front view of the whole of
a banknote processing apparatus according to an em-
bodiment of the present invention. This banknote
processing apparatus 1 includes: at its uppermost part,
a money receipt unit 2 as the money receipt portion; a
paying-out unit 3 provided under this; and further under
this, a storage unit 4 as the storage portion provided.
Hence, the paying-out unit 3 and the money receipt unit
2 are placed above the storage unit 4. This offers an
advantage in that the positions in which money is paid in
and out can be set at easily-operable heights.

[0025] The moneyreceiptunit2is provided withamon-
ey receipt opening 2a, and an identification portion (not
shown) which identifies the kind and authenticity of a ban-
knote A. The banknote A is inserted into the money re-
ceipt unit 2 and is identified with respect to its kind and
authenticity. Thereafter, it is carried to the storage unit
4, through a forwarding line 5 in the money receipt unit
2, a forwarding line 6 in the paying-out unit 3 and a for-
warding line 7 in the storage unit 4. In the storage unit 4,
it is stored according to the kind of the banknote A. The
storage unit 4 is provided with a plurality of (e.g., in this
embodiment, three) storage cases 41, 42, 43. Each stor-
age case 41, 42, 43 corresponds to several kinds of ban-
knotes in different widths, and thus, in each storage case
41, 42, 43, the banknote A of the corresponding kind is
stored. Incidentally, a signal such as the kind of a ban-
knote which is detected by the above described identifi-
cation portion is given from this identification portion to
an arithmetic and control unit (not shown) which is formed
by a CPU. If this arithmetic and control unit decides that
the banknote A should be paid out, it issues a paying-out
command. Thereby, it controls the drive of the banknote
processing apparatus 1, so that the banknote A can be
paid out. This paying-out command is outputted, for ex-
ample, if change is necessary or in another such case,
based on the inputted signal according to the kind of a
banknote.

[0026] The above described drive control so that the
banknote A can be paid out is executed on the basis of
the above described command in the following way. Spe-
cifically, from the corresponding one or more storage cas-
es 41, ..., the one or more banknotes A are paid out to
the paying-out unit 3, through the forwarding line 6 and
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the forwarding line 7. Through a paying-out line 8 of this
paying-out unit 3, they are paid out from a paying-out
opening 3a to the outside. Herein, the banknotes A are
stored in and paid out from each storage case 41, ...,
using a storage paying-out line 44, a flapper 45 and a
feeding motor (not shown) which are provided in each
storage case 41, - . The flapper 45 is disposed in the
two storage cases 41 , 42 on the upper side. When the
banknotes A are stored in and paid out from the corre-
sponding storage cases 41, ..., the flappers 45 are kept
swung state (i.e., inclined) as shown by the solid lines.
Otherwise, they are kept swung state (i.e., vertical) as
shown by the dashed lines.

[0027] The banknote forwarding mechanism through
the above described forwarding lines 5 to 7 is configured
in the following way. Specifically, the money receipt unit
2 is connected to the paying-out unit 3, and thereby, the
forwarding line 5 is linked to the forwarding line 6 so that
the banknote A can be carried. This linkage between
these lines is realized by engaging a lower gear in the
money receipt unit 2 and an upper gear in the paying-out
unit 3. In addition, the paying-out unit 3 is connected to
the storage unit 4, and thereby, the forwarding line 6 is
linked to the forwarding line 7 so that the banknote A can
be carried. This linkage between these lines is realized
by engaging a lower gear in the paying-out unit 3 and an
upper gear in the storage unit 4.

[0028] Then, for example, a forwarding motor 9 pro-
vided in the storage unit 4 is revolved in either of normal
and reverse directions, so that through the forwarding
lines 5, 6, 7, the banknote A can be carried from the
money receipt unit 2 to the storage unit 4. In other words,
the forwarding lines 5, 6, 7 come into the state where the
banknote A is carried in the storage direction. On the
other hand, if the forwarding motor 9 is revolved in the
other direction, then through the forwarding lines 6, 7,
the banknote A can be carried from the storage unit 4
toward the paying-out unit 3. In other words, the forward-
ing lines 6, 7 come into the state where the banknote A
is carried in the paying-out direction.

[0029] The above described paying-out line 8 is put
into operation by a motor (e.g., a paying-out reject motor)
30 which is separate from the forwarding motor 9. The
paying-out line 8 is a line for paying out the banknote A
carried to the paying-out unit 3 through the paying-out
opening 3a. In terms of the banknote A carried to the
paying-out unit 3, for example, if two or more banknotes
are placed on top of one another, or in another such case,
then these banknotes A can be rejected and sent into a
reject box 53, as described later.

[0030] Therefore, the above described forwarding
lines 6, 7 function as forwarding lines for storing and pay-
ing out the banknote A. In contrast, the forwarding line 5
functions as a forwarding line for storing it. A flapper 10
provided in the forwarding line 6 is switched to the state
(i.e., the vertical state) shown by the dashed line when
the banknote A is carried through the forwarding line 6
in the storage direction. On the other hand, when the
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banknote A is carried through the forwarding line 6 in the
paying-out direction, the flapper 10 is switched to the
state (i.e. , the inclination state) shown by the solid line.
Incidentally, the forwarding motor 9 may also be provided
in any one of the money receipt unit 2 and the paying-
out unit 3.

[0031] The above described paying-out line 8 in the
paying-out unit 3 is divided halfway. Specifically, the pay-
ing-out line 8 includes an upper line 8a on the side of the
forwarding line 6, and a lower line 8b on the side of the
paying-out opening 3a which is provided separately from
and independently of this upper line 8a. The upper line
8a represents the first paying-out line, and the lower line
8b represents the second paying-out line.

[0032] Fig. 2 is afront view of a paying-out unit, show-
ing its configuration. Fig. 3 is a plan view of it, and Fig. 4
is a sectional view of it, seen along the IV-1V line of Fig.
2 (herein, only its main part is shown).

[0033] The paying-out unit 3 is provided with the pay-
ing-out line 8, in other words, the upper line 8a and the
lower line 8b. In the paying-out unit 3, the paying-out
opening 3a is located in the paying-out direction (i.e., on
the right) of the lower line 8b. This paying-out opening
3a is placed at the tail-end portion of the lower line 8b.
The lower line 8b’s starting-end portion is apart down-
ward from a tail-end portion 12 of the upper line 8a. In
other words, the lower line 8b’s starting-end portion is
located right under the upper line 8a’s tail-end portion
12. If seen from above, the lower line 8b’s starting-end
portion looks to overlap with the upper line 8a’s tail-end
portion 12. That is to say, the lower line 8b is directly
below the upper line 8a, and thus, the lower line 8b’s
middle line (i.e., reference line) lies on the same vertical
plane with the upper line 8a’s middle line (i.e., reference
line). The lower line 8b’s starting-end portion makes up
a temporarily holding portion 11 for temporarily holding
the banknote A.

[0034] The paying-out unit 3 is provided with an edge
supporting means 13 and a banknote pressing-down
means 14. The edge supporting means 13 supports the
banknote A sothat a virtual middle line HL of the banknote
A coincides with a virtual reference line BL in the upper
line 8a’s tail-end portion 12 (i.e., in the centering state).
Each of the middle line HL and the reference line BL is
a straight line which extends in the direction where the
banknote A is carried. The middle line HL is the straight
line which halves the banknote A in the width directions.
The edge supporting means 13 is configured so as to
center the banknote A, no matter what kind of banknote
it is. At the same time, it supports the banknote A while
permitting the banknote A to be pulled and dropped off
by the banknote pressing-down means 14. Hereinafter,
a specific description will be given.

[0035] Specifically, the edge supporting means 13 in-
cludes: a pair of edge support members 15 which is apart
from each other and supports both edges in the width
directions of the banknote A on the upper line 8a; a pair
of tension springs 16 which gives an elastic force this

10

15

20

25

30

35

40

45

50

55

pair of edge support members 15 so that both edge sup-
port members 15 can approach each other; a cam 17
which drives the pair of edge support members 15 while
keeping both edge support members 15 symmetrical with
respect to the reference line BL; a cam driving motor 18
which can rotate the cam 17; and a rotary encoder 19
which is a rotational-angle detecting means for detecting
a rotational angle of the cam 17.

[0036] Each of the edge support members 15 has own
concave groove 20. These concave grooves 20 are pro-
vided on opposite side to each other with respect to the
upper line 8a’ s tail-end portion 12. Both concave grooves
20 are located mutually symmetrical with respect to the
reference line BL. In the concave grooves 20, the edges
in the width directions of the banknote A are inserted,
respectively. If seen from the side of the paying-out open-
ing 3a, a left-hand edge support member 15a and aright-
hand edge support member 15b are disposed so that the
concave grooves 20’s openings face each other. The in-
nermost surface 20a of each concave groove 20 is made
up of a positioning surface 20b and a guide surface 20c.
The positioning surface 20b is located on the tail-end
side of the upper line 8a, and this positioning surface 20b
is parallel to the virtual reference line BL. The guide sur-
face 20c is located on the banknote-insertion side with
respect to the positioning surface 20b. This guide surface
20c is at a slant so as to separate from the reference line
BL as it becomes away from the upper line 8a’s tail end.
In other words, the guide surface 20c slants so as to
come close gradually to the reference line BL along the
banknote-insertion direction. The positioning surface 20b
is a surface for the centering, and the guide surface 20c
is a surface for leading the banknote A to the positioning
surface 20b. In the positioning surfaces 20b for the
centering, each concave groove 20 is formed so that its
groove depth is unchanged along the direction where the
banknote A is carried. This helps prevent both edges in
the width directions of the banknote A from being pulled
and dropped off in different timing (or prevent either edge
from remaining without falling off).

[0037] Above the positioning surfaces 20b of the edge
support members 15a, 15b on both right-and-left sides,
guides 21a, 21b are provided which each have a long
shape in the direction where they are perpendicular to
the upper line 8a. These guides 21a, 21b move both edge
support members 15a, 15b in the perpendicular direc-
tions to the reference line BL. The guides 21a, 21b is
guided by two guide rollers 22 provided between both
guides 21a, 21b, and two guide rollers 23 provided on
the outside of both guides 21a, 21b. As shown in Figs.
5A and 5B, the guide 21a attached to the edge support
member 15a and the guide 21b attached to the edge
support member 15b move in the opposite direction to
each other. At this time, in parallel with the reference line
BL, both edge support members 15a, 15b move in the
width directions of the banknote A.

[0038] The above described cam 17 and the tension
springs 16 allow both edge support members 15a, 15b
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to approach and separate, with kept mutually symmetri-
cal with respect to the reference line BL. Hereinafter, a
mechanism will be described for allowing the edge sup-
port members 15a, 15b to come close to and go away
from each other.

[0039] As shown in Fig. 4 and Fig. 6 which is a plan
view showing the vicinity of a support plate 25, one end
of each tension spring 16 is attached to each of holes
25a of the support plate 25 which is horizontally placed
inside of a frame body 24 provided so as to surround the
cam 17. The other end of each tension spring 16 is at-
tached to each of attachment portions 26 disposed above
both edge support members 15a, 15b. Thereby, both
edge support members 15a, 15b are given an elastic
force in the mutually-approaching directions by the ten-
sion springs 16 (see Fig. 7).

[0040] As shown in Fig. 4, between both edge support
members 15a, 15b and the above described attachment
portions 26, contact portions 27 are provided each of
which has a circular sectional shape. The peripheral sur-
face of the cam 17 is in contact with these contact portions
27.

[0041] In the above described frame body 24, a pair
of upper and lower bearing portions 28a, 28b are provid-
ed, and to these bearing portions 28a, 28b, a vertical
shaft 29 is supported so as to rotate freely. The cam 17
is attached to this vertical shaft 29. In the cam 17, three
pairs of regulation surfaces 17a, 17b, 17c are formed at
its peripheral surface. Each pair of regulation surfaces
17a, 17b, 17¢c has a symmetrical shape with respect to
a center 17d of the cam 17, and the radius of each pair
of regulation surfaces 17a, 17b, 17cis different from each
other. With one pair of these pairs of regulation surfaces
17a, 17b, 17c¢, the above described contact portions 27
are designed to come into contact. Thereby, both edge
support members 15a, 15b separate from each other by
the distance which corresponds to the diameter of each
pair of regulation surfaces 17a, ... In both edge support
members 15a, 15b, a separation distance L1 between
the above described positioning surfaces 20b corre-
sponds to the width of the banknote A of a specific kind
(seeFig. 7) . This separation distance L1 can be adjusted
by controlling the rotational angle of the cam 17. Specif-
ically, a choice is made which pair of the regulation sur-
faces 17a to 17c should come into contact with the con-
tact portions 27, so that the separation distance L1 can
be adjusted. In this embodiment, the three kinds of reg-
ulation surfaces 17a to 17¢ are provided so that three
kinds of banknotes can be treated. Incidentally, each pair
of regulation surfaces 17ato 17cis set to have the same
radius at each part on the corresponding regulation sur-
faces, but each adjacent regulation surface 17a to 17¢
is linked via a tilted surface. Thereby, the contact portion
27 is designed to move smoothly from a specific regula-
tion surface to its adjacent regulation surface.

[0042] The above described rotary encoder 19 is used
for controlling the cam driving motor 18 so that the rota-
tional angle of the cam 17 can be precisely adjusted to
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a predetermined angle. Specifically, the rotary encoder
19 includes: a disk 19a which has a large number of slits
19b1, 19b2 around it; a standby-angle detection sensor
19¢ which is provided around the disk 19a; and a rota-
tional-angle detection sensor 19d. In terms of the slit
19b1, one slitis formed on the periphery while many slits
19b2 are formed at regular intervals along the peripheral
directions. The standby-angle detection sensor 19c is a
sensor for stopping the cam 17 at a predetermined stand-
by angle on the basis of the light which passes through
the slit 19b1. The rotational-angle detection sensor 19d
is a sensor for detecting a rotational angle of the cam 17
on the basis of the light which passes through the slits
19b2. The disk 19a is attached to the above described
vertical shaft 29, and a pulley 29a is attached to this ver-
tical shaft 29. To this pulley 29a, the cam driving motor
18’s revolving force is transmitted via a belt 18a.

[0043] As described above, the rotary encoder 19 de-
tects arotational angle of the cam 17 continuously. Then,
it gives the detection signal to the above described arith-
metic and control unit (not shown). On the basis of this
signal, the arithmetic and control unit controls the revo-
lution of the cam driving motor 18. Through this revolution
control, any one is chosen from among the pairs of reg-
ulation surfaces 17a to 17c. With this pair of regulation
surfaces, the contact portions 27 come into contact, so
that the above described separation distance L1 can be
adjusted. Thereby, the banknote A is supported at both
width-direction edges by the concave grooves 20 of the
edge support members 15a, 15b. Thus, the banknote A’s
both width-direction edges come into contact with the
innermost surfaces 20a of the concave grooves 20. As
a result, the banknote A is subjected to the centering. In
other words, the banknote A is moved in the width direc-
tions so that the banknote A’s virtual middle line HL co-
incides with the virtual reference line BL which corre-
sponds to the middle in the width directions of the above
described tail-end portion 12.

[0044] The above described banknote pressing-down
means 14 pushes down the middle part of the banknote
A supported at both width-direction edges, using the pair
of edge support members 15 . Thereby, the banknote
A’s both edges are pulled and dropped off from the edge
support members 15, and thus, the banknote A is moved
to the temporarily holding portion 11. In this embodiment,
the banknote pressing-down means 14 is configured in
the following way.

[0045] Specifically, the banknote pressing-down
means 14 includes: a rise-and-fall member 32 which is
made up of a pair of X-shaped members 31 formed by
crossing two bars 31a, 31b like the letter of X; a pusher
33 which is provided under this rise-and-fall member 32;
and arise-and-fall driving means 34 shown in Fig. 8 which
raises and drops the pusher 33 while keeping them hor-
izontal by changing the X shape of the rise-and-fall mem-
ber 32. Fig. 8 is a rear view of a part of the banknote
pressing-down means 14 shown in Fig. 2.

[0046] Both X-shaped members 31 of the rise-and-fall
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member 32 connect mutually via shafts 35a, 35b, 35c,
35d, 35e at the total five places of the cross part of the
two bars 31a, 31b and both ends of each bar 31a, 31b.
The shafts 35a, 35b, 35¢, 35d, 35e support, at both ends,
the bars 31a, 31b so that they can make a swing motion.
As shown in Fig. 2: the shaft 35a is disposed at the above
described cross part; the shaft 35b is disposed on the
side of the paying-out opening 3a at the upper end (i.e.,
on the upper-end side of the bar 31a); the shaft 35c is
disposed on the opposite side to the paying-out opening
3a at the upper end (i.e. , on the upper-end side of the
bar 31b); the shaft 35d is disposed on the side of the
paying-out opening 3a at the lower end (i.e., on the lower-
end side of the bar 31b); and the shaft 35e is disposed
on the opposite side to the paying-out opening 3a at the
lower end (i.e., on the lower-end side of the bar 31a).
[0047] The rise-and-fall member 32 is supported, via
the two shafts 35a, 35b on the upper side, by both right-
and-left side plates 3b of the paying-out unit 3. In further
detail, in each of both side plates 3b are formed a long
hole 3c which has a long shape in the horizontal direc-
tions and a circular hole 3d. The shaft 35b is inserted
through the long holes 3c, and the shaft 35c is inserted
through the circular holes 3d. To the circular hole 3d lo-
cated in one side plate 3b (on the left side if seen from
the side of the paying-out opening 3a), the corresponding
end of the shaft 35c is attached so that it cannot rotate.
To the circular hole 3d located in the other side plate 3b
(on the right side if seen from the side of the paying-out
opening 3a), a halfway part of the shaft 35c is attached
so that it cannot rotate. On the other hand, to the long
holes 3c of both side plates 3b, the ends of the shaft 35b,
respectively, are attached so that it can move horizontally
along the long hole 3¢ without slipping off.

[0048] The pusher 33 is held in a horizontal posture
by the two shaft 35d and shaft 35e on the lower side. In
further detail, in a halfway part in the longitudinal direction
of the pusher 33, a long hole 33a is formed which has a
long shape in the horizontal directions. Then, a circular
hole 33b is formed on the side of the pusher 33 which is
opposite to the paying-out opening 3a. Through the cir-
cular hole 33b, the shaft 35e is inserted so as to rotate,
and through the long hole 33a, the shaft 35d is inserted
so as to move horizontally along the long hole 33a.
[0049] On the side of the other end of the shaft 35c is
provided the above described rise-and-fall driving means
34. This rise-and-fall driving means 34 rotates the shaft
35c within a specific angular range in its forward and
reverse directions. Thereby, the pusher 33 is moved up
and down. The rise-and-fall driving means 34 includes:
a swing member 36 which is attached at its middle part
to the other end of the shaft 35c; a plurality of (in the
figure, three) toothed gears 37, 38 , 39 which are used
for swinging this swing member 36 on the shaft 35c; a
driving motor 40 for pressing down a banknote; and an
upper position sensor 46a and a lower position sensor
46b which are disposed so as to face the swing range of
a detection portion 36b of the swing member 36. The
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toothed gear 38 is formed by placing a large-diameter
toothed gear 38a and a small-diameter toothed gear 38b
concentrically.

[0050] The toothed gear 39 is attached to the revolving
shaft of the driving motor 40. With this toothed gear 39,
the large-diameter toothed gear 38a of the toothed gear
38 engages, and the toothed gear 37 on the lowermost
side engages with the small-diameter toothed gear 38b
of the toothed gear 38. In this toothed gear 37, an eccen-
tric protrusion 37a is provided at a biased position from
its center. This eccentric protrusion 37a is inserted into
a long hole 36a formed in the swing member 36. If the
toothed gear 37 is rotated by the driving motor40, the
eccentric protrusion 37 ais also rotated together . This
motion interlocks the swing member 36, so that it turns
around the shaft 35c. Along with this, the shaft 35c rotates
within the specific angular range, thus causing the bar
31b of the rise-and-fall member 32 to make a pivotal mo-
tion. At this time, as shown in Fig. 2, if the bar 31b shifts
from a near-horizontal posture shown by the solid line to
an inclining posture shown by the dashed line, then as
shown in Figs. 9A and 9B, the pusher 33 moves down.
Then, the pusher 33 pushes down the middle part of the
banknote A which is supported so as to fall off by the pair
of edge support members 15a, 15b. Thereby, it is moved
to the temporarily holding portion (i.e., the lower line 8b’s
starting-end portion) 11. On the other hand, if the shaft
35c rotates reversely, the pusher 33 moves up and re-
turns to its standby state. This operation is repeated, so
that several such banknotes A are stacked one after an-
other on the temporarily holding portion 11. Incidentally,
when the detection portion 36b is detected through the
upper position sensor 46a, the pusher 33 lies at the up-
permost position. In contrast, when the detection portion
36b is detected through the lower position sensor 46b,
the pusher 33 lies at the lowermost position.

[0051] Inthe temporarily holding portion 11 is provided
an endless paying-out belt 47. In this paying-out belt 47,
a projection 47a is provided individually at two places.
This projection 47a pushes the banknote A’s rear end,
so that the banknote A can be paid out from the paying-
out opening 3a. Herein, the paying-out belt 47 is locates
atthe middle part in the width directions of the temporarily
holding portion 11. It is driven by the paying-out reject
motor 30.

[0052] Between the temporarily holding portion 11 and
the paying-out opening 3a, a paying-out means 51 is pro-
vided which includes a paying-out roller 51a and a pay-
ing-out belt 51b. A paying-out opening shutter 52 is pro-
vided closer to the paying-out opening 3a than to the
paying-out means 51.

[0053] Below the temporarily holding portion 11, the
reject box 53 is disposed which holds the banknote A on
the temporarily holding portion 11 without paying it out.
In the temporarily holding portion 11 , in a position oppo-
site to the paying-out opening 3a, a roller 54 for rejection
and a belt 55 for rejection are provided which are both
driven by the paying-out reject motor 30. The banknote
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A to be rejected on the temporarily holding portion 11 is
pushed at its front end by the projection 47a when the
paying-out belt 47 runs reversely to the banknote paying-
out direction. Thereby, it is moved back reversely to the
paying-out direction. Thereafter, the banknote A is sent
to the reject box 53 by the above described roller 54 and
belt 55.

[0054] Herein, a passage sensor 61 is provided near
the flapper 10 of the forwarding line 6. On the side of the
pair of edge support members 15 where the banknote A
is carried in, a stack-in sensor 62 is provided for detecting
it being sent in. In addition, in the temporarily holding
portion 11, a stacker residual sensor 63 is provided for
detecting the banknote A lying or not in the temporarily
holding portion 11. In the paying-out opening 3a, a pay-
ing-out opening sensor 64 is provided for detecting the
banknote A paid out to the paying-out opening 3a being
extracted or not from the paying-out opening 3a. Besides,
in the reject box 53, a reject-empty sensor 65 is provided
for detecting it being empty or not. On the side of the
reject box 53 which is opposite to the paying-out opening
3a, a paying-out belthome sensor 66 is provided for stop-
ping the paying-out belt 47 at its standby position. Near
the paying-out opening shutter 52, a shutter detection
sensor 67 is provided for detecting the paying-out open-
ing shutter 52 opening or closing. All detection signals
from these sensors 61 to 67 and the above described
upper position sensor 46a, lower position sensor 46b,
standby-angle detection sensor 19¢ and rotational-angle
detection sensor 19d are given to the above described
arithmetic and control unit. Based on those detection sig-
nals, the arithmetic and control unit is configured to con-
trol the drive of each portion.

[0055] Next, a paying-out operation for the banknote
A will be described based on the flow chart of Figs. 10A
and 10B. This paying-out operation is executed when the
arithmetic and control unit decides that the banknote A
needs paying out.

[0056] First, the forwarding motor 9 is driven and re-
volved in the paying-out direction (in a step S1).

[0057] Next, based on the cam 17’s rotational angle,
in other words, the rotary encoder 19’s detection signal,
adecision is made whether or not the separation distance
L1 between the positioning surfaces 20b of the pair of
edge support members 15 is equal to the width of the
banknote A to be paid out (in a step S3). If the separation
distance L1 is different from the width of the banknote A
to be paid out, the cam driving motor 18 is driven (in a
step S5).

[0058] Then, on the basis of the rotary encoder 19’s
detection signal, the separation distance L1 is detected
being equivalent or not to the width of the banknote A to
be paid out (in a step S7). If the former is equal to the
latter, a stop is put to the cam driving motor 18 (in a step
S9).

[0059] Next, the feeding motor (not shown) of the stor-
age case 41, ... which corresponds to the paying out of
the banknote A is driven in the paying-out direction (in a
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step S11). This step S11 is executed after the step S3,
if the decision is made that the separation distance L1 is
equal to the width of the banknote A to be paid out in the
step S3.

[0060] Then, the passage sensor 61 detects the ban-
knote A being fed from the corresponding storage case
41, -+, and thereafter, the feeding motor is stopped (in
a step S13). Next, a decision is repeated whether or not
the banknote A has passed through the stack-in sensor
62’s detection position, until the stack-in sensor 62 de-
tects its passage (in a step S15). If the banknote A’s
passage is detected, the pusher 33 is moved down and
up by one cycle (in a step S17).

[0061] Sequentially, a decision is made whether or not
the banknote A on the temporarily holding portion 11
should be rejected (in a step S19). Ifit should be rejected,
the paying-out operation by the forwarding motor 9 is
brought to a halt (in a step S21). Simultaneously, the
pusher 33 is moved down (in a step S23), and in the
rejection direction (i.e. , reversely to the paying-out di-
rection), the paying-out reject motor 30 is driven (in a
step S25). Then, the banknote A’s rear end passes
through the stacker residual sensor 63, and thereafter,
the paying-out reject motor 30 is stopped (in a step S27) .
Next, the pusher 33 is lifted and the paying-out reject
motor 30 is driven until the paying-out belt 47 comes to
its standby position (in a step S29). Thereafter, the
processing returns to the step S1.

[0062] Inthe step S19, if the decision is made that the
banknote A should not be rejected, a decision is made
whether or not a required number of such banknotes A
have been delivered from the corresponding storage cas-
es 41, ... (in astep S31) . Unless they have been deliv-
ered, the steps S11 to S31 are repeated. On the other
hand, if they have been delivered, a decision is made
whether or not there is a request to pay out another kind
of such banknote A from another storage case 41, ... (in
a step S33). If there is a request to pay out another kind
of such banknote A, the processing returns to the step
S3. In contrast, if no such request is made to pay out
another kind of such banknote A, the processing goes
ahead to a step S35 and the pusher 33 is moved down-
ward.

[0063] Next, the paying-out reject motor 30 is driven
in the paying-out direction (in a step S37). Then, the ban-
knote A’s rear end passes through the stacker residual
sensor 63, and thereafter, the paying-out reject motor 30
comes to a stop (in a step S39).

[0064] Sequentially, on the basis of the detection of
the paying-out opening sensor 64, a decision is repeated
whether or not the banknote A has been extracted
through the paying-out opening 3a, until such an extrac-
tion is completed (in a step S41). If the extraction is com-
pleted, the pusher 33 is moved upward. Then, the paying-
out reject motor 30 is driven until the paying-out belt 47
reaches its standby position (in a step S43). Thereby,
this control comes to an end.

[0065] As described so far, in this embodiment, the
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banknote pressing-down means 14 presses down the
middle part of the banknote A which is supported at both
edges in the width directions by the edge supporting
means 13 provided in the tail-end portion 12 of the upper
line 8a so that the banknote can fall off. Thus, the ban-
knote A’s width-direction both edges are pulled so that it
falls off from the edge supporting means 13. Thereby,
the banknote A is moved to the temporarily holding por-
tion 11. Therefore, a plurality of such banknotes A can
be stacked in this temporarily holding portion 11, and the
plurality of banknotes A with kept piled can be paid out
through the paying-out opening 3a. Particularly, above
this temporarily holding portion 11 , the banknote A is
subjected to the centering, no matter what kind of ban-
knote it is. Afterward, the banknote A is moved to the
temporarily holding portion 11. Hence, the virtual middle
line HL of each such banknote A meets with the middle
line of the lower line 8b. In this state, the banknotes A
can be stacked and temporarily stored. Thereby, the ban-
knote A can be prevented from coming into contact with
the paying-out opening 3a, thus helping pay out the ban-
knote A normally.

[0066] Furthermore, in this embodiment, an elastic
force is applied to the pair of edge support members 15
so that they are pressed against the peripheral surface
of the cam 17. Thereby, the pair of edge support mem-
bers 15 can be positioned symmetrically with respect to
the reference line BL. This makes it possible to realize
the centering, using a simple mechanism. Besides, in
this embodiment, the revolution of the cam driving motor
18 is controlled by the rotary encoder 19. Thereby, the
contact portions 27 of the pair of edge support members
15 come into contact with the regulation surfaces 17a, ...
of the cam 17 in accordance with the kind of a banknote.
Therefore, the distance between the pair of edge support
members 15 can be controlled so as to be exactly the
value which corresponds to the kind of a banknote.
[0067] Incidentally, in the above described embodi-
ment, a rotary encoder controls the revolution of such a
motor, so that the rotational angle of such a cam can be
adjusted. However, the application of the present inven-
tion is not limited to this configuration in which the cam’s
rotational angle is adjusted by such a servo motor. For
example, a servo motor may also be used which controls
the revolution of a pulse motor using a pulse number so
that the cam'’s rotational angle is adjusted. Or, the cam’s
rotational angle may also be adjusted using another type
of servo motor.

[0068] Moreover, inthe above described embodiment,
three pairs of such regulation surfaces are formed in the
peripheral surface of such a cam, so that three kinds of
banknotes in different widths can be handled. However,
the application of the present invention is not limited to
this. Specifically, it can be applied to an apparatus which
pays out two or more kinds of banknotes whose widths
are different from each other. In this case, the number of
regulation-surface pairs and the number of storage cases
are also adjusted.

10

15

20

25

30

35

40

45

50

55

[0069] In addition, in the case where the rotational an-
gle of such a cam is adjusted using such a servo motor
as described above, the cam 17 is used which includes
regulation surfaces that each have the same radius within
a specificangularrange. Instead of the cam 17, as shown
in Fig. 11, a cam 17A may also be used whose radius
(or diameter) changes continuously. In this case, the
maximum radius (or diameter) of the cam 17A can be set
to be larger than the maximum banknote measurement
in all states and regions of the world, as well as its min-
imum radius (or diameter) can be set to be smaller than
the minimum banknote measurement in all states and
regions of the world. This makes it possible to treat any
banknotes whichever nation they belong to. In Fig. 11,
component elements are given the same reference char-
acters and numerals as those of Fig. 7, as long as the
former are identical to the latter.

[0070] Still further, instead of the configuration where
the distance between such edge support members is ad-
justed using the above described cams 17, 17A, as
shown in Fig. 12, a rack and pinion may also be used so
that the distance between the edge support members
can be adjusted. Specifically, such aninterval adjustment
mechanism includes racks 56 which are provided in the
guide 21a attached to the edge support member 15a and
the guide 21b attached to the edge support member 15b,
as well as an outside toothed gear 57 which engages
with both racks 56. Itis preferable that the outside toothed
gear 57 be configured to be sandwiched between by both
racks 56. In the case of this rack and pinion, the above
described tension spring 16 can be omitted.

[0071] Moreover, inthe above described embodiment,
as the banknote pressing-down means 14, the driving
motor 40 rotates the shaft 35¢ which connects the ends
of some of the bars that make up such X-shaped mem-
bers. This configuration helps move the pusher 33 up
and down. However, the application of the presentinven-
tion is not limited to this. For example, in terms of the two
shafts which connects the ends of the two upper parts of
a pair of such X-shaped members, one shaft may also
be configured to come close to and go away from the
other. Or, in terms of the two shafts which connects the
two upper and lower ends of the pair of X-shaped mem-
bers on the paying-out direction side or on its opposite
side, one shaft may also be configured to come close to
and go away from the other. Or, another such configu-
ration may also be adopted. Besides, as such arise-and-
fall member, a pair of such X-shaped members may also
be replaced with a single X-shaped member, orarhombic
member such as a pantograph.

[0072] In addition, in the above described embodi-
ment, such a money receipt unit, a paying-out unit and
a storage unit which are each formed originally as a sep-
arate body are placed on top of each other. However,
the application of the present invention is not limited to
this. For example, a money receipt portion, a paying-out
portion and a storage portion may also be united. In the
same way, the present invention can be applied to these
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three members as a single unit.

Claims

A banknote processing apparatus which includes a
paying-out line for a banknote and a temporarily
holding portion for a banknote provided on the pay-
ing-out line, the apparatus paying out, through a pay-
ing-out opening, a plurality of kinds of banknotes in
different widths held temporarily in the temporarily
holding portion, characterized in that:

the paying-out line has a first paying-out line and
a second paying-out line provided under the first
paying-out line, the second paying-out line hav-
ing the temporarily holding portion and leading
to the paying-out opening; and

the banknote processing apparatus includes,
an edge supporting means for supporting both
edges in the width directions of a banknote on
the first paying-out line, so that no matter what
kind of banknote itis, a virtual line along the mid-
dle in the width directions of the banknote coin-
cides with areference line located along the mid-
dle in the width directions of the first paying-out
line, and

a banknote pressing-down means for pressing
down a part between both edges in the width
directions of the banknote supported by the
edge supporting means, so that the banknote
falls off from the edge supporting means and
moves to the temporarily holding portion.

2. The banknote processing apparatus according to

claim 1, characterized in that the edge supporting
means has:

a pair of edge support members, each of which
having a concave groove into which an edge in
the width directions of a banknote is inserted;
a cam which rotates on its vertical axis and po-
sitions the pair of edge support members sym-
metrically with respect to the reference line; and
a force-giving means which gives the pair of
edge support members a force toward their mu-
tually approaching directions.

3. The banknote processing apparatus according to

claim 2, characterized in that:

the cam is provided with a plurality of pairs of
regulation surfaces disposed in accordance with
the kind of a banknote to be paid out, each pair
of regulation surfaces being symmetrical with re-
spect to the rotational center; and

the edge supporting means has a servo motor
which controls the rotation of the cam so that
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10

the separation distance between the pair of edge
support members is adjusted using the regula-
tion surfaces.

4. The banknote processing apparatus according to

claim 2 or 3, characterized in that:

the cam has a symmetrical shape with respect
to the rotational center and is shaped so that its
radius changes continuously; and

the edge supporting means has a servo motor
which controls the rotation of the cam so that
the separation distance between the pair of edge
support members is adjusted using any radius
part of the cam.

5. The banknote processing apparatus according to

any one of the preceding claims, characterized in
that:

the edge supporting means has a pair of edge
support members, each of which having a con-
cave groove into which an edge in the width di-
rections of a banknote is inserted, racks which
move the pair of edge support members in the
width directions of a banknote, and a toothed
gear which engages with the racks; and

the pair of edge support members moves, along
with the rotation of the toothed gear, with kept
symmetrical with respect to the reference line.

6. The banknote processing apparatus according to

any one of claims 2 to 5, characterized in that each
concave groove has:

a guide surface which slants so as to gradually
come close to the reference line along the direc-
tion in which a banknote is inserted; and

a positioning surface which is connected to the
guide surface and is parallel to the reference
line.

The banknote processing apparatus according to
claim 6, characterized in that the concave grooves
of the pair of edge support members are formed so
that the edges in the width directions of a banknote
come into contact with the positioning surfaces, re-
spectively and so that the depth of the concave
groove in each positioning surface becomes equal.

The banknote processing apparatus according to
any one of the preceding claims, characterized by
comprising a storage portion disposed below the
paying-out opening and the temporarily holding por-
tion, and a money receipt portion disposed above
the paying-out opening and the temporarily holding
portion.
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