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DESCRIPTION

BANK-NOTE PROCESSING DEVICE

TECHNICAL FIELD
The present invention relates to a bank-note processing device used for
€.g. a vending machine, a money changing machine, a pachinko ball dispenser

and a metal token dispenser.

BACKGROUND ART

In a main unit of dispensers handling bank-notes (including coupons), a
bank-note processing device for Judging the genuineness of an inserted bank-
note and for storing only bank-notes regarded as genuine is normally equipped.

The bank-note processing device is generally comprised of bank-note
transporting means, which guides a bank-note inserted from a bank-note slot to
the main body of the unit, bank-note identification means which judges the
genuineness of the transported bank-note, bank-note shifting means which
sequentially parallel shifts the inserted bank-notes judged as genuine, and a.
stacker which sequentially stacks and stores the bank-notes parallel shifted via
the bank-note transporting means.

Fig. 13 is a conceptual cross-sectional side yiew of a major portion of a
bank-note processing device 1, which the applicant of the present invention
proposed in the Japanese Patent Application No. 10-141350.

This bank-note processing device is comprised of a rectangular main
body 2, and a front mask 4, where a bank-note slot 3 is formed, is removably

attached at the lower part of the front face 2a of the main body 2.
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The front mask 4, where the bank-note slot 3 is formed, is attached sﬁéh
that the tip, that is, the bank-note slot 3, is exposed to the outside from a front
mask attachment hole formed on a door at the front face of such equipment as
a dispenser, which is not illustrated. ,

A bank-note detection sensor 5 for judging whether a bank-note 1S
inserted from the bank-note slot 3 is disposed directly behind the bank-note
slot 3 formed in the front mask 4, and a roughly L-shaped bank-note
transporting route 6, which is connected to the bank-note slot 3 and then rises
upwards, is disposed in the front mask 4 directly behind the bank-note
direction sensor 5 and in the main body of the unit 2.  And shutter means 7
for opem’ng/closing the bank-note transporting route 6 is disposed upstream of
the bank-note-transporting route 6.

The shutter means 7 is comprised of a motor, which is not illustrated,
and a shutter 7a which moves in the horizontal direction Shown by the arrow A
via the shutter driving means, such as a rack engaging with a pinion gear of the
motor.

The bank-note transporting route 6 connected to the bank-note slot 3 is
comprised of a horizontal portion 6a, which is roughly parallel with the bank-
note insertion direction, and a vertical portion 6b, which rises up roughly in the
vertical direction from the end of the horizontal portion 6a.

The bank-note transporting means 6 for transporting the inserted bank-
note upstream along with bank-note transporting route 6 is disposed on the L-
shaped bank-note transporting route 6.

This bank-note transporting means 8 is comprised of a looped bank-note
transporting belt 9, which is stretched along the horizontal portion 6a and the
vertical portion Eb of the bank-note transporting route 6, and belt driving

means 10, which is comprised of a motor 9° and other parts for driving and

2


epatent

epatent

epatent

epatent

epatent


10

15

20

25

2 9 DEC 2005

rotating of the bank-note transporting belt 9.
The belt driving means 10 is also comprised of pulleys 11 and 12 for
looping and stretching the bank-note transporting belt 9, and slave pulleys 13

- and 14, which are pressed against the cylindrical surface of the pulleys 11 and

12, and an idle pulley for adjusting the tension of the belt is pressed against a
part of the bank-note transporting belt 9.

The bank-note identification means 16 comprised of various sensors,
including magnetic sensors for judging the genuineness of an inserted bank-
note and photo sensors arranged facing each other, is disposed in the vertical
portion 6b, which is positioned upstream of the bank-note transporting route 6.

In accordance with this bank-note processing device 1, when a bank- -
note is inserted into the bank-note slot 3, the bank-note detection sensor 5,
which is disposed in the front mask 4, detects the presence of the inserted
bank-note, and the inserted bank-note is transported horizontally to the right as
shown in the drawing, along the horizontal portion 6a of the bank-note
transporting route 6, by the bank-note transporting belt 9 of the bank-note
transporting means 8, which rotates counterclockwise, which is the normal
rotation, based on the detection signal. When the inserted bank-note passes
through the vertical portion 6a of the bank-note-transporting route 6, the
genuineness of the inserted bank-note is judged by the bank-note identification
means 16 disposed therein.

If the bank-note identification means 16 judges the inserted bank-note as
counterfeit, the bank-note transporting belt 9 rotates in reverse (clockwise
rotation), so as to return the inserted bank-note back through the bank-note slot
3.

If the bzlx/ﬂ(-note identification means 16 judges the inserted bank-note as

genuine, the bank-note transporting belt 9 continues normal rotation based on
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the detection signal, and the inserted bank-note is transported to the upper part
of the main body 2 along the vertical portion 6b of the bank-note transporting
route 6.

In the main body 2, bank-note shifting means 21 temporarily houses the
bank-note transported via the bank-note transporting means 8, and then parallel
shifts the bank-note judged as genuine to the stacker 20.

Even though the details on the structure of the bank-note shifting means
21 are the same in the Japanese Patent Application No. 5-276592, the structure
will be briefly explained here. |

Fig. 14 is a conceptual plan view of the above mentioned bank-note
shifting means 21 viewed from the AA direction in Fig. 13.

This bank-note shifting means 21 is disposed with a predetermined
space (a space slightly wider than the width of the bank-notes to be handled)
and comprises a pair of rotary drums 22 and 23 which rotate in opposite
directions at a same phase, a pair of engaging protrusions 24a and 24b which
engage with the engaging concave portions 22a and 23a formed at the center
area of the pair of rotary drums 23 and 24, and a stacker chute 24 which rotates
at a predetermined angle in the vertical direction of the drawing with a shaft 25
as a center when the rotary drums 22 and 23 make one rotation.

On both sides of the shaft 25, which rotatably supports the stacker chute
24, a pair of pulleys 26 where a pair of bank-note transporting belts 9
constituting the bank-note transporting means 8 (Fig. 13) are looped, are
secured. On both sides of the shaft 25, another pair of pulleys 27,
constituting the bank-note transporting means 8, are also secured.

On this pair of drive pulleys 27, another pair of bank-note transporting
belts 28 are lqued respectively, and this pair of bank-note transporting belts
28 loop a pair of pulleys 30 respectively, which are rotatably supported on both
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sides of the shaft 29 disposed at the tip of the stacker chute 24. Therefore, if
the shaft 25 is rotated by the bank-note transporting belt 9, the bank-note
transporting belt 28 interlocking with the bank-note transporting belt 9 is
driven and rotated at the same time.

According to such a bank-note shifting means 21, a bank-note
transporting belts 9 and 28 constituting the bank-note transporting means 8 are
driven and rotated counterclockwise, as shown in Fig. 15, which is the
conceptual BB cross-sectional view in Fig. 14, and when the inserted bank-
note 31 is transported in the arrow C direction via the bank-note transporting
route 6 (Fig. 13), the bank-note 31 is inserted into the pair of bank-note guide
slits 22b and 23b formed along the longitudinal direction of the cylindrical
faces of the rotary drums 22 and 23 of the bank-note shifting means 21, and
then the longitudinal side of the inserted bank-note 31 is inserted to the above
pair of bank-note guide slits 22b and 23b formed on the rotary drums 22 and
23, as shown in Fig. 16, and is temporarily stored there.

As Fig. 15 shows, the width of the leading ends 22b’ and 23b’ of the
pair of bank-note guide slits 22b and 23b is formed slightly wider than the
other parts so that both ends of the inserted bank-note 31 in the width direction
can be easily guided into the bank-note guide slits 22b and 23b.

In Fig. 13 to Fig. 16, the numeral 32 is a bank-note reverse-flowing-
preventive lever, which is, disposed roughly at the center of the pair of rotary
drums 22 and 23.

As Fig. 16 shows, this bank-note reverse-flowing-preventive lever 32
prevents the bottom end 36a of the bank-note 36 stored in the stacker 20 via
the bank-note shifting means 21 from returning to the bank-note guide slits 22b
and 23b side clg the rotary drums 22 and 23, blocking the slits, and this bank-

note reverse-flowing-preventive lever 32 is comprised of a roughly L-shaped
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lever 34 supported with the shaft 33 as a center such that the lever can freely
rotate at a predetermined rotation angle, and a return spring 35 which
constantly exerts force on this lever 34 in the counterclockwise direction, as
shown in Fig. 15, and the bank-note reverse-flowing-preventive lever 34 is
secured at a position where the tip of the roughly L-shaped levér 34 does not
block the leading ends 22b' and 23b' of the bank-note guide slits 22b and 23b
at the initial position shown in Fig. 15. '

In Fig. 15 and Fig. 16, the numeral 37 is a presser bar which presses the
bank-note 36 stored in the stacker 20, and this presser bar 37 constantly exerts
force on the external surface of the rotary drums 22 and 23 by the exerting
force of the coil spring 38. | '

In Fig. 15 and Fig. 16, the numeral 40 is a return spring whereby one
end engages the rear face of the stacker chute 24 and the other end engages a
part of the main unit 2 (Fig. 13), and this return spring 40 constantly exerts
force on the stacker chute 24 in the counterclockwise direction with the shaft
25 at the center, whereby the pair of engaging protrusions 24a and 24b shown
in Fig. 14 are engaged with the corresponding engaging concave portions 22a
and 23a of each rotary drum 22 and 23. |

Now the operation of the above mentioned bank-note shifting means 21
will be explained.

As Fig. 16 shows, after the inserted bank-note 31, including its rear end
31a, is stored in the bank-note guide slits 22b and 23b of the pair of rotary
drums 22 and 23, the pair of rotary drums 22 and 23 start rotation in directions
which are opposite to each other at a same phase, shown by arrow marks, from
the initial positions shown in Fig. 16 via such driving means as a motor, which
is not illustrated, based on a detection signal of the detection means, not

illustrated, which detects the inserted bank-note 31, then the bank-note 31
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inserted in the bank-note guide slits 22b and 23b of the rotary drums 22 and 23
is parallel shifted to the stacker 20 side interlocking with the rotation
movement of each bank-note guide slit 22b and 23b.

As soon as the rotary drums 22 and 23 rotate, the engaging concave
portions 22a and 23a in Fig. 14 rotate as well, so the stacker chute 24 rotates
clockwise with the shaft 25 as the center as shown in Fig. 17 via the pair of
engaging protrusions 24a and 24b which engage with those engaging concave
portions 22a and 23a, so that the center area of the rear face of the bank-note
31 inserted in the bank-note guide slits 22a and 23b is pressed, and the inserted
bank-note 31 is pushed from the bank-note guide slits 22b and 23b to the
slacker 20 side in parallel so as to store the inserted bank-note 31 overlapping
the inserted bank-notes 36 stored in the stacker 20. |

At this time, that is, when the inserted bank-note 31 is pushed out of the
bank-note guide slits 22b and 23b by the stacker chute 24, the bottom end 31a
of the inserted bank-note 31 contacts the tip of the roughly L-shaped lever 34
constituting the bank-note reverse-flowing-preventive lever 32, and passes
through while rotating the lever 34 clockwise with the shaft 33 as the center.
Then the lever 34, which contact with the bottom end 31a of the inserted bank-
note is released, returns to the initial position (Fig. 15) by the exerting force of
the return spring 35.

The rotary drums 22 and 23, on the other hand, maintain rotation even
after the inserted bank-note 31 is parallel shifted into the stacker 20, and when
the engagement between the engaging concave portions 22a and 23a of the
rotary drums and the pair of the engaging protrusions 24a and 24b of the
stacker chute 24 (Fig. 14) are released by the rotation of the rotary drums 22
and 23, the stagl/ger chute 24 rotates.counterclockwise with the shaft 25 as the

center by the exerting force of the return spring 40, and returns to the initial

7


epatent

epatent

epatent

epatent

epatent

epatent

epatent


10

15

20

25

2 9 DEC 2005

position, as shown in Fig. 18. When the stacker chute 24 returns to the initia]
position in Fig. 18, the rotary drums 22 and 23 stop rotation and return to the
standby position where the next bank-note will be inserted into the bank-note
guide slits 22b and 23b.

According to the above mentioned bank-note processing device 1, if the
inserted bank-note 31 stored in the stacker 20 by the bank-note shifting means
21 returns toward the bank-note shifting means 21 for any reason, the bottom
end 31 of the inserted bank-note 31 contacts the roughly L-shaped lever 34
constituting the reverse-flowing-preventive lever 32 and the return is prevented
as shown in Fig. 18, therefore, the leading ends 22b’ and 23b’ of the bank-note
guide slits 22b and 23b formed on the rotary drums 22 and 23 are constantly

td

open. As a consequence, the next inserted bank-note can easily be inserted
into the bank-note guide slits 22b and 23b, by which collision of the bank-note
stored first and the bank-note to be stored next is avoided and bank-note
jamming can be prevented.

According to the above mentioned conventional bank-note processing
device 1, the reverse-flowing-preventive lever 32 prevents the inserted bank-
note 31 stored in the stacker 20 from returning to the bank-note shifting means
21 side, therefore the leading ends 22b’ and 23b’ of the bank-note guide slits
22b and 23b formed on the rotary drums 22 and 23 are constantly open, so that
the_ next inserted bank-note can easily be inserted into the bank-note guide slits
22b and 23b and jamming of the bank-note at the bank-note shifting means 21
can be preven’ted as much as possible, but when a large number of bank-notes
36 are stored in the stacker 20, particularly when a large number of wrinkled
bank-notes are stored in the stacker 20, as shown in the cross-sectional view of |
the major portion of the bank-note processing device 1 in Fig. 19, air enters

among the stacked bank-notes 36, which causes a large swelling at the center
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area in the width direction of the stored bank-notes.

If a large number of wrinkled bank-notes are stored in the stacker 20 and
the center area in the width direction swells as just stated, the rotary drums 22
and 23 rotate as Fig. 20 shows, whereby the stacker chute 24 presses the rear
face of the center area of the inserted bank-note 3 1, and as a result, the bottom
end 31a of the inserted bank-note 31 to be parallel shifted to the stacker 20 side
does not move, being pressed by the rear ends 36a of the swelled bank-notes
36, and the bottom end 31a of the inserted bank-note 31 stops at a position
before the roughly L-shaped lever 34 constituting the bank-note reverse-
flowing-preventive lever 32.

If the bottom end 31a of the inserted bank-note 31 stops at a position
before the roughly L-shaped lever 34 constituting the bank-note reverse-
flowing-preventive lever 32, as shown in F ig. 20, the bottom end 31a of the
inserted bank-note 31 blocks the leading ends 22b’ and 23b’ of the bank-note
guide slits 22b and 23b of the rotary drums 22 and 23, as shown in Fig. 21, and
as a result, the bank-note transported next collides with the bottom end 31a of
the above bank-note 31, blocking the leading ends 22b’ and 23b’ of the bank-
note guide slits 22b and 23b, causing bank-note jamming.

Also according to the bank-note tranSporti’ng means 8 of the above
mentioned conventional bank-note processing device 1, the pair of pulleys 26
and 27, where the pair of bank-note transporting belts 9 are looped, are secured
on both sides of the shaft 25 which rotatably supports the stacker chute 24,
another pair of bank-note transporting belts 28 loop the pair of pulleys 27, and
the other ends of the pair of bank-note transporting belts 28 loop the pair of
pulleys 30 which are supported by both ends of the shaft 29 disposed at the tip
of the stacker chute 24, as shown in Fig. 14, and this complicated structure

with many parts becomes the cause of an increase cost in manufacturing.
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Also according to the shutter means 7 of the conventional bank-note
processing device 1, the pinion formed on the driving shaft of the motor, not
illustrated here, is engaged with the rack disposed at the rear end of the shutter
7a, and this pinion is driven and rotated by the motor, as shown in Fig. 13, so
that the shutter 7a is moved in the horizontal direction shown by the arrow
mark A in Fig. 13, whereby the bank-note transported route 6 is opened/closed.

In this way, the conventional bank-note processing device 1 uses the
pinion and the rack as a driving device for opening/closing the shutter 7a, that
is, the rotation direction of the pinion is the opposite when the shutter 7a is
moved to the right direction shown in Fig. 13 to close the bank-note
transporting route 6, and when the shutter 7a is moved to the left direction
shown in Fig. 13 to open the bank-note transporting route 6.

This means that the rotating direction of the motor for driving the pinion
must be changed as well, therefore the open/close control of the shutter 7a is
difficult, and if the sensor, not illustrated here, fails and the closing of the
bank-note transporting route 6 by the shutter 7a cannot be detected, then the
pinion keeps rotating in the shutter closing direction, and as a result, the shutter
7a and the chute constituting the bank-note transporting route 6 contact,
locking the shutter 7a, which will damage the shutter means 7b itself.

With the fore going in view, the present invention has been made.

It 1s a first object of the present invention to provide a bank-note-
processing unit where bank-note jamming will occur as infrequent as possible,
even If a large number of wrinkled bank-notes are stored in the stacker.

It is a second object to provide a bank-note-processing unit having a
bank-note transporting means which structure is simple, without using many
parts. |

It is a third object to provide a bank-note-processing unit where the
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open/close control of the shutter is easy, and the open/close operation of the

shutter is stable.

DISCLOSURE OF THE INVENTION

To achieve the first object, a first aspect of the present invention is a
bank-note processing device comprising: bank-note shifting means for
temporarily inserting a bank-note transported from a bank-note slot and then
parallel shifting the bank-note so as to store the bank-note in a stacker, having
a pair of rotary drums which rotate in directions opposite from each other at a
same phase, bank-note guide slits which are formed in the longitudinal
direction of each cylindrical surface of the pair of rotary drums for temporarily
inserting the above transported bank-note, and a stacker chute which interlocks
with the rotation of the above pair of rotary drums for pushing roughly the
center area of the bank-note inserted into the above bank-note guide slits
toward the above stacker side; and a bank-note reverse-ﬂowing-pfevéntive
lever which is disposed between the above pair of rotary drums and near the
leading ends of the bank-noté guide slits for engaging with the bottom end of
the bank-note parallel shifted from the bank-note guide slits to the stacker side,
SO as to prevent the return of the bank-note parallel shifted to the stacker side,
characterized in that a stacker lever for pushing a portion positioned at the
bank-note reverse-flowing-preventive lever side of the bank-note inserted in
the bank-note guide slits toward the stacker side is disposed between the above
pair of rotary drums.

To achieve the second object, a second aspect of the present invention is
a bank-note processing device comprising: bank-note shifting means for
temporarily insﬁ:;ting a bank-note inserted from a bank-note slot and then

parallel shifting the bank-note so as to store the bank-note in a stacker, having
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a pair of rotary drums which rotate in directions opposite from each other at a
same phase, bank-note guide slits which are formed in the longitudinal
direction of each cylindrical surface of the pair of rotary drums for temporarily
inserting the above inserted bank-note, and a stacker chute which interlocks
with the rotation of the above pair of rotary drums for pushing roughly the
center area of the bank-note inserted in the above bank-note guide slits toward
the above stacker side; and bank-note transporting means for transporting the
bank-note inserted from the bank-note slot along the bank-note guide slits of
the pair of rotary drums, characterized in that the above bank-note transporting
means further comprises a shaft disposed adjacent to the free end side of the
above stacker chute, a pair of pulleys supported by both ends of the shaft, and
a pair of bank-note transporting belts which loop the pair of pulleys
respectively, and the pair of bank-note transporting belts are stretched along
the above bank-note guide slits from the leading ends of the bank-note guide
slits so as to transport the inserted bank-note along the bank-note guide slits
from the leading ends of the bank-note guide slits when the bank-note
transporting belts are driven and rotated. B

To achieve the third object, a third aspect of the present invention is a
bank-note processing device éomprising shutter means for opening/closing a
bank-note transporting route, characterized in that the above shutter means
further comprises a shutter slidably disposed toward the above bank-note
transporting route, and a crank mechanism which converts the rotational
driving force of a motor in one direction to a reciprocating motion of the

shutter for the bank-note transporting route.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a conceptual cross-sectional side view of a major portion of a
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bank-note-processing unit in accordance with the present invention;

Fig. 2 is a conceptual front view of the bank-note shifting means in
accordance with the present invention;

Fig. 3 is a conceptual side view of the bank-note shifting means in
accordance with the present invention;

Fig. 4 is a conceptual side view depicting a function of the bank-note
shifting means in accordance with the present invention;

Fig. 5 is a conceptual side view depicting a function of the bank-note
shifting means in accordance with the present invention,

Fig. 6 a conceptual side view depicting a function of the bank-note
shifting means in accordance with the present invention;

Fig. 7 is a conceptual cross-sectional view depicting a function of the
bank-note shifting means in accordance with the present invention,

Fig. 8 is a cross-sectional view of a major portion of the bank-note-
processing unit in accordance with the present invention;

Fig.9isa cfoss-sectional view of a major portion of a driving device for
driving the rotary drums applied to the bank-note processing device in
accordance with the present invention;

Fig. 10 is an enlarged view of a major portion in Fig. 1, depicting the
shutter means applied to the bank-note processing device in accordance with
the present invention;

Fig. 11 is a conceptual plan view of the shutter means applied to the
bank-note processing device in accordance with the present invention;

Fig. 12 is a conceptual plan view of the shutter means applied to the
bank-note processing device in accordance with the present invention;

Fig. 13 is a conceptual cross-sectional side view of a conventional bank-

note-processing unit;
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Fig. 14 is a conceptual front view depicting the conventional bank-note
shifting means;

Fig. 15 is a conceptual side view depicting a function of the
conventional bank-note shifting means;

Fig. 16 is a conceptual side view depicting a function of the
conventional bank-note shifting means;

Fig. 17 is a conceptual side view depicting a function of the
conventional bank-note shifting means;

Fig. 18 is a conceptual side view depicting a function of the
conventional bank-note shifting means;

Fig. 19 is a conceptual cross-sectional view of a stacker depicting a
function of the conventional bank-note shifting means;

Fig. 20 is a conceptual side view depicting a function of the
conventional bank-note shifting means; and

Fig. 21 is a conceptual side view depicting a function of the

conventional bank-note shifting means.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of a bank-note-processing unit in accordance with the
present invention will now be described in detail.

~ Fig. 1is a conceptual cross-sectional side view of a major portion of a

bank-note processing device 50 in accordance with the present invention,
where identical parts as Fig. 13 are denoted by the same numerals.

Compared with the prior art in Fig. 13, the structure of this bank-note
processing device 50 is completely different in the following four aspects.
(1) The structure of bank-note shifting means 21, which temporarily stores a
bank-note transported via the bank-note transporting means 8 then parallel
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shifts the bank-note judged as genuine into the stacker 20 (the portion related
to the first aspect of the present invention).

(2)  The structure of the bank-note transporting means 8, which stores an
inserted bank-note in the bank-note in the bank-note guiding slots 22b and 23b
of the pair of rotary drums 22 and 23 along the L-shaped bank-note |
transporting route 6, then transfers the inserted bank-note upstream of the
bank-note guide slits 22b and 23b (the portion related to the second aspect of
the present invention).

(3)  The structure of a driving device for driving the pair of drums 22 and 23,
which are the major components of the bank-note shifting means 21.

(4)  The structure of the shutter means for opening/closing the bank-note
transporting route 6 (the portion related to the third aspect of the present
invention). ‘

The structure portions which differ from the above mentioned prior art
will now be described in detail, beginning with the portion related to the first
aspect of the present invention, that is, the structure of the bank-note shifting
means 21 stated in (1).

Fig. 2 is a plan view of the bank-note shifting means 21 in accordance
with the first aspect of the present invention viewed from the DD direction in
Fig. 1, where identical parts as Fig. 14 are denoted with the same numerals.

This bank-note shifting means 21 in accordance with the first aspect of
the present invention comprises a pair of rotary drums 22 and 23, which are
disposed at a predetermined space (space slightly wider than the width of the
bank-notes to be handled), a pair of engaging protrusions 51a and 51b, which
engage with the engaging concave portions 22a and 23a formed at the center
area of the pair of rotary drums 22 and 23, and a stacker chute 51, which

rotates at a predetermined angle to the vertical direction in the drawing with a

15


epatent

epatent

epatent

epatent

epatent

epatent

epatent


10

15

20

25

2 9 DEC 2005

shaft 25 as a center when the rotary drums 22 and 23 make one turn, just like
the prior art.

On both sides of the shaft 25, which rotatably supports the stacker chute
51, neither the pair of pulleys 26 where the pair of bank-note transporting belts
9 loop, nor the pair of the bank-note transporting belts 28, nor the pair of
pulleys 30 where this pair of bank-note supporting belts 28 loop, are disposed,
unlike the prior art in Fig. 14, and the shaft 29 which rotatably supports this
pair of pulleys 30 is not disposed on the stacker chute 51 either, making the
structure of the stacker chute 51 extfemely simple.

At the lower part of the stacker chute 51, a stacker lever 53, which
rotates for a predetermined angle in the vertical direction in tﬁe drawing with
the shaft 52 supported at a part of the main body 2 as a center, interlocking
with the movement of the stacker chute 5 1, is disposed.

In this embodiment, a pair of pulleys 54 are supported at both ends of
the above mentioned shaft 52, which rotatably supports the stacker lever 53,
and one end of the bank-note transporting belts 9, which are major components
of the bank-note transporting means, loop the pulleys 54 respectively.

This stacker lever 53 and the above stacker chute 51 are formed on the
shaft-shaped cam 55 supported at the center area of the stacker chute 51 and
the stacker lever 53 at a positioxi facing the cam 55, and are engaged w1th each
other via the link mechanism 56 comprised of a cam groove 53a for inserting
the cam 55, as shown in the EE conceptual cross-sectional view shown in Fig.
2.

The bottom end 53b of the stacker lever 53 reaches the position which
exceeds the tip of the bank-note reverse-flowing-preventive lever 32, as shown
in Fig. 2, and a notch 53¢ is formed at a position facing the bank-note reverse-

flowing-preventive lever 32, so that the bottom end 53b of the stacker lever 53
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does not contact with the bank-note reverse-flowing-preventive lever 32,

At the tip of the stacker chute 51, a pair of rollers 60, made of such
synthetic resin as rubber with a relatively large coefficient of friction, are
rotatably supported via shafts 61. The function of these rollers 60 will be
described later. |

Now the function of the above mentioned stacker lever 53 will be
explained.

Fig. 4 is a conceptual side view of the bank-note shifting means 21
depicting the function of the stacker lever 53, where identical parts as Fig. 3
are denoted by the same numerals, and particularly shows a state when a large
number of wrinkled bank-notes 36 are stored by which the center area of the
stored bank-notes 36 considerably swell in the width direction toward the pair
of rotary drums 22 and 23.

In the state shown in Fig. 4, when an inserted bank-note 31, including
the rear end 31a, is inserted in the bank-note guide slits 22b and 23b of the pair
of rotary drmhs 22 and 23 via the bank-note transporting belt 9 of the bank-
note transporting means 8, the pair of rotary drums 22 and 23 start rotation in
directions opposite from each other at a same phase as shown in the arrow
direction from the initial positions shown in Fig. 4 via the later mentioned
driving means, such as a motor, based on the detection signal of the detection
means, not illustrated here, which detects the inserted bank-note. Then the
inserted bank-note 31 inserted in the bank-note guide slits 22b and 23b of the
rotary drums 22 and 23 parallel shifts to the stacker 20 side, interlocking with
the rotational movement of each bank-note guide slits 22b and 23b.

At the same time, with the rotation of the pair of drums 22 and 23, the
engaging concaye portions 22a and 23a (Fig. 2) of the pair of rotary drums
(Fig. 2) also rotate, so the stacker chute 51 also rotates clockwise with the shaft
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25 at the center, as shown in Fig. 5, via the pair of engaging protrusions 51a
and 51b (Fig. 2) engaged with the engaging concave portions 22a and 23a.
When the stacker chute 51 rotates clockwise with the shaft 25 as the
center like this, a pair of rollers 60 disposed at the tip of the stacker chute 51
press the rear face of the center area of the inserted bank-note 31, which is

stored in the bank-note guide slits 22b and 23b, and pushes the inserted bank-

note 31 out of the bank-note guide slits 22b and 23b toward the stacker 20 in

parallel.

The above mentioned pair of rollers 60 press the rear face at the center
area of the inserted bank-note 31, and block the bank-note 31 from moving in
the width direction. | |

When the stacker chute 51 rotates clockwise with the shaft 25 as the
center, the stacker lever 53 also rotates counterclockwise with the shaft 52 as
the center, as shown in Fig. 5, strongly pressing the bottom end 3 la of the
inserted bank-note 31, and pushes the bank-note 31 toward the stacker 20 side
in parallel by the function of the link mechanism 56 comprised of the cam 55
and the cam groove 53a for engaging this stacker chute 51, and the stacker
lever 53.  When the stacker lever 53 rotates counterclockwise, the tip 53b
reaches the position which exceeds the outer surfaces of the pair of rotary
drums 22 and 23, so during this time, the bottom end 31a of the inserted bank-
note 31 contacts the tip of the roughly L-shaped lever 34 constituting the bank-
note reverse-flowing-preventive lever 32, then reaches a position which
exceeds the tip of the roughly L-shaped lever 34, that is, a position which
exceeds the outer surfaces of the pair of rotary drums 22 and 23 without fail.

Then the lever 34 of the bank-note reverse-flowing-preventive lever 32,
which contacts with the bottom end 31a of the inserted bank-note is cleared,

quickly returns to the initial position by the exerted force of the return spring

18


epatent

epatent

epatent

epatent

epatent

epatent

epatent

epatent


10

15

20

25

2 9 DEC 2005

35.

When the rotary drums 22 and 23 make one turn and return to the initial
positions shown in Fig. 6, on the other hand, the stacker chute 51 as well
rotates counterclockwise with the shaft 25 as the center and returns to the
initial position by the exerting force of the return spring 35.

When this stacker chute 51 returns to the initial position in Fig. 6, the
stacker lever 53 also rotates clockwise with the shaft 52 as the center, and
returns to the initial position by the function of the link mechanism 56,
therefore the entire bank-note shifting means 21 returns to the standby position
where the next bank-note is inserted to the bank-note guide slits 22b and 23b.

When the stacker lever 53 returns to the initial position, the large
number of bank-notes 36, where the center area in the width direction is
swelled, and the bank-note 31, which is parallel shifted, are pushed back to the
area between the pair of rotary drums 22 and 23 by resilience, but the bottom
ends 36a and 31a.of the bank-notes 36 and 31 have been moved to a position
which exceeds the tip of the roughly L-shaped lever 34 cdnstituting the bank-
note reverse-flowing-preventive lever 32 by the tip 53b of the stacker lever 53
rotated counterclockwise as shown in Fig. 5, therefore even if the bottom ends
36a and 31a of the bank-notes 36 and 31 are pushed back toward the area
between the pair of rotary drums 22 and 23, the pushed back bank-notes 31
and 36 are engaged in the rear face of the roughly L-shaped lever 34
constituting the bank-note reverse-flowing-preventive lever 32 without fail,
and stop there as shown in Fig. 6 and the cross-sectional view of the major
portion of the bank-note processing device 1 in Fig. 7, and do not enter the
leading ends 22b’ and 23b’ side (Fig. 6) of the bank-note guide slits 22b and
23b formed on the rotary drums from there.

As a consequence, even in a state where a large number of wrinkled
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bank-notes 36 are stored by which the center area of the stored bank-notes in
the width direction is swelled, the bottom ends 31a and 36b are completely
prevented from moving into the leading ends 22b’ and 23b’ of the bank-note
guide slits 22b and 23b by the roughly L-shaped lever 34 constituting the
bank-note reverse-flowing-preventive lever 36, therefore the leading ends 22b’
and 23b’ of the bank-note guide slits 22b and 23b formed on the rotary drums
22 and 23 are constantly open (Fig. 6), which makes it easy to smoothly insert
the next inserted bank-note into the bank-note guide slits 22b and 23b of the
rotary drums 22 and 23, and as a result, collision of the stored bank-notes and
the bank-note to be stored in the bank-note guide slits 22b and 23b can be
avoided, and bank-note jamming can be prevented as much as possible.

Regarding the bank-note transporting means which transports an
inserted bank-note along the L-shaped bank-note transporting route 6 upstream
thereof via the bank-note guide slits 22b and 23b of the pair of rotary drums 22
and 23 in accordance with a second aspect of the present invention pointed out
in (2) above, the difference in structure between the conventional bank-note
processing device 1 and the bank-note processing device 50 of the present
embodiment will now be described. |

In the case of the bank-note transporting means 8 of the prior art shown
in Fig. 14, a pair of pulleys 26 and 27, where a pair of bank-note transporting
belts 9 are looped, are secured on both sides of the shaft 25 which rotatably
supports the stacker chute 24, another pair of bank-note transporting belts 28
loop the pair of pulleys 27, and the other ends of the pair of bank-note
transporting belts 28 loop a pair of pulleys 30, which are supported by both
ends of the shaft 29 disposed at the tip of the stacker chute 24, and this
complicated structure with numerous parts becomes the cause of a cost

increase in manufacturing.
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The reasons why the pair of pulleys 26 and 27 are secured on both sides
of the shaft 25 which supports the stacker chute 24 and the pair of bank-note
transporting belts 28 loop the pair of pulleys 27, as in the prior art shown in
Fig. 14, is that an inserted bank-note 31 is transported upstream of the bank-
note guide slits 22b and 23b by this pair of bank-note transporting belts 28, and
also that the pair of bank-note transporting belts 28 are pressed against the rear
face of the inserted bank-note 31 when the stacker chute 24 is rotated
counterclockwise with the shaft 25 as the center, so that moving the inserted
bank-note 31 to the width direction is prevented when the inserted bank-note
31 is parallel shifted to the stacker 20 side, and the inserted bank-note 31 in the
stacker 20 is loaded and stored accurately.

Unlike this bank-note transporting means 8 of the prior art, the bank-
note transporting means 8 applied to the bank-note processing device 50 of the
embodiment in accordance with the second aspect of the present invention has
only a pair of bank-note transporting belts 9, as shown in F ig. 1 and Fig. 2, and
one end of the bank-note transporting belts 9 merely loop the pair of pulleys 54
Supported by the shaft 52 at the tip of the stacker chute 5 1, therefore ‘the |
structure is extremely simple compared with the prior art shown in Fig. 14.
Since the pulleys 54 shown in Fig. 1 and Fig. 2 are disposed at the tip of the
stacker chute 51, an inserted bank-note 31 can be transported upstream of the
bank-note guide slits 22b and 23b, just like the case of the prior art.

In the bank-note processing device 50 of the present invention, a pair of
rollers 60 are disposed at the tip of the stacker chute 51, as mentioned above,
and this pair of rollers 60 press the rear face at the center area of the inserted
bank-note 31 stored in the bank-note guide slits 22a and 23b so that the
movement of inserted bank-notes 31 to the width direction of the bank-note 31

is prevented when the inserted bank-note 31 parallel shifts from the bank-note
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guide slits 22b and 23b to the stacker 20 side, therefore the inserted bank-note
31 can be loaded and stored in the stacker 20 accurately, just like the prior art.

Also compared with the prior art, the bank-note transporting means with a
much simpler structure using few number of parts can be provided, so with the
bank-note processing device 50 of the present invention, the manufacturing
steps and manufacturmg cost can be decreased considerably. Here one pair
of rollers 60 were disposed at the tip of the stacker chute 5 1, as shown in Fig. 2,
but the number of rollers 60 may be only one, the number is not restricted.

Now regarding the structure of the driving device for driving the pair of
rotary drums 22 and 23 which are the major components of the bank-note
shifting means 21, as pointed out in (3) above, the difference between the
conventional bank-note processing device 1 and the bank-note processing
device 50 of the present embodiment will be described.

As Fig. 1 shows, in this bank-note processing device 50, the drive dévicé
65 for driving the rotation of the pair of rotary drums 22 and 23, which are the
major components of the bank-note shifting means 21, are disposed at the
upper part inside the main body 2.

On the other hand, in this bank-note processing device 50, the inserted
bank-note 31 is transported upstream of the bank-note guide slits 22b and 23b
along the bank-note guide slits 22b and 23b formed on the cylindrical surfaces
of the pair of rotary drums 22 and 23 using the transporting force of the pair of
bank-note transporting belts 9 of the bank-note transporting means 8 as
mentioned above, and in order to transport the bank-note 31 inserted in the
bank-note guide slits 22b and 23b upstream of the bank-note guide slits 22b
and 23b along the bank-note guide slits 22b and 23b, as shown in Fig. 8, which
is the conceptual enlarged HH cross-sectional view in F 1g. 2, both ends 31b

and 31c of the bank-note 31 inserted into the bank-note guide slits 22b and 23b
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must be pressed against the pair of bank-note transporting belt 9 side by the
bank-note guide slits 22b and 23b, so as to secure a friction force between the
inserted bank-note 31 and the bank-note transporting belt 9.  For this, the pair
of rotary drums 22 and 23 must be positioned and stopped so that the bank-
note guide slits 22b and 23b come to the position shown in F ig. 8, that is, both
ends 31b and 31c of the inserted bank-note 31 comes to the position where
both ends 31b and 31¢ of the inserted bank-note 31 are pressed against the pair
of bank-note transporting belt 9 sides.

Needless to say, the conventiona] bank-note processing device 1 also
controls the rotation stop position of driving means, such as a motor, for
driving the pair of rotary drums 22 and 23, so that the bank-note guide slits 22b
and 23b are positioned at the position shown in Fig. 8.

However, the conventional driving means for driving the pair of rotary
drums 22 and 23 is comprised of a motor and power transfer means, such as a
gear, for transferring the drive force of the motor to the pair of rotary drums 22
and 23, therefore an error easily occurs to the stopping position of the pair of
rotary drums 22 and 23 due to such environmental conditions as temperature
and the dispersion of machine load.

If an error occurs to the stopping position of the pair of rotary drums 22
and 23, the force pressing the inserted bank-note 31 against the bank-note
transporting belt 9 become unstable, which decreases the friction force
between the inserted bank-note 31 and the bank-note transporting belt 9,
causing such problems as bank-note transporting failure.

In Fig. 8 in particular, if one rotary drum 22 of the pair of rotary drums
22 and 23 slightly turns clockwise from the position in Fig. 8 and the other
rotary drum 23 slightly turns counterclockwise, then pressing on both ends 31b
and 31c¢ of thé inserted bank-note 31 by the bank-note guide slits 22b and 23b
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cannot function, which causes the inserted bank-notes 31 to float from the
bank-note transporting belt 9, which considerably drops the transporting force
of the bank-note transporting belt 9 for the inserted bank-note 31, causing
bank-note transporting errors.

So in the bank-note processing device 50 of the present invention, to
minimize the above mentioned bank-note transporting errors, a brake meané is
included in the driving means 65 (Fig. 1) for driving the pair of rotary drums
22 and 23, so that the pair of rotary drums 22 and 23, stopped at the
predetermined positions, will not rotate in one direction respectively (direction
where the pressing on both ends 31b and 31¢ of the inserted bank-note 31 by
the bank-note guide slits 22b and 23b does not function).

Fig. 9 is a conceptual enlarged plan view of the driving means 65 for
driving the pair of rotary drums 22 and 23 to be used for the bank-note-
processing unit 50 of the embodiment. |

This driving means 65 comprises a gear deceleration device 68

comprised of a plurality of gears which decelerates the rotation of the pinion

67, which is secured on the driving shaft of the motor 66 of the driving means

65, and transfers the driving force to the pair of rotary drums 22 and 23.

In this gear deceleration device 68, brake means 71 is disposed on the
gears 69 and 70 at the final step respectively, which‘are directly connected to
the pair of rotary drums 22 and 23 and directly drive the rotation of the rotary
drilms 22 and 23, so that when the rotation driving of each gear 69 and 70 by
the motor 66 stops, the brake means 71 prevents each rotary drum 22 and 23
from rotating in one direction from these stop positions.

This brake means 71 is secured to the top face of the gears 69 and 70 at
the final step respectively, rotates along with the gears 69 and 70, and is |

comprised of a rotation cam 72 which has a large step difference 72 on the
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surface, and a spring 73 having a stopper latch 73a which is pressed against the
cylindrical surface of the rotation cam 72. The spring 73 is formed by
synthetic resin to be roughly L-shaped when seen in the cross-section, and one
end 73b of the spring 73 is inserted into the protrusion 2¢ formed at a part of
the main body 2, and the other end 73b engages with a pin 2¢ which sticks out
from the cylindrical surface of the main body 2, and is supported at this
position.

According to such brake means 71, the step difference 72a of each
rotation cam 72 engages with the stopper latch 73a of each spring 73 when the
rotation of each gear 69 and 70 stops, therefore one rotary drum 22 of the pair.
of rotary drums 22 and 23 is prevented from rotating to the clockwise direction,
and the other rotary drum 23 is prevented from rotating to the
counterclockwise direction.

Because of this, the pair of rotary drums 22 and 23 stop at the position
where both ends 31a and 31b of the inserted bank-note 31 inserted into the
bank-note guide slits 22b and 23b are pressed against the pair of bank-note
transporting belts 9 by the bank-note guide slits 22b and 23b without fail, as
shown in Fig. 8, and by this, contact between the inserted bank-note 31 and the
bank-note transporting belt 9 is insured while maintaining the state where the
friction force is received from the bank-note transporting belt 9.

As a consequence, the inserted bank-note 31 is pressed against the pair
of bank-note transporting belts 9 of the bank-note transporting means 8 by the
bank-note guide slits 22b and 23b, by which the inserted bank-note 31 is stably
transported upstream of the bank-note guide slits 22b and 23b with an
appropriate friction force.

Now regarding the structure of the shutter means 8 for opening/closing

the bank-note transporting route 6 in accordance with the third aspect of the
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present invention pointed out in (4) above, the difference of the structure
between the conventional bank-note processing device 1 and the bank-note
processing device 50 of this embodiment will be described.

In the shutter means 7 of the conventional bank-note processing device 1,
the pinion formed on the driving.shaft of the motor, not illustrated here, is
engaged with the rack disposed at the rear end of the shutter 7a, and this pinion
1s driven and rotated by the motor, as described above, so that the shutter 7a is -
moved in the horizontal direction shown by the arrow mark A, by which the
bank-note transporting route 6 is opened/closed.

Since the conventional bank-note processing device 1 uses the pinion
and rack as a driving device for opening/closing the shutter 7a, the rotation
direction of the pinion is the opposite when the shutter 7a is moved to the right
direction, as shown in Fig. 13, to close the bank-note transporting route 6, and
when the shutter 7a is moved to the left direction, as shown in Fig. 13, to open
the bank-note transporting route 6.

This means that the rotation direction of the motor for driving the pinion
must be changed as well, therefore the open/close control of the shutter 7a is
difficult, and if the sensor, not illustrated here, for detecting the closing of the
bank-note transporting route 6 by the shutter 7a fails, the closing of the bank-
note transporting route 6 by the shutter 7a cannot be detected, the pinion
continues rotating in the shutter closing direction, and as a result, the shutter 7a
and the chute constituting the bank-note transporting route 6 contact, locking
the shutter 7a, which will damage the shutter means 7 itself.

In the bank-note processing device 50 of the present invention, on the
other hand, the shutter 7a constituting the shutter means 7 comprises the motor
80 disposed at the rear end of the shutter 7a, and the crank mechanism 81

which converts the rotational driving force of the motor 80 in one direction to a
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reciprocating motion of the shutter 7a in the left and right directions, as shown
in Fig. 10, which is a cross-sectional enlarged view of the major portion in Fig.
1.

This crank mechanism 81 comprises a worm gear 83 secured at the tip of
the driving shaft 82 of the motor 80, a pair of worm wheels 84 and 85 which
are rotatably disposed on both sides of the worm gear 83 and which engage
with the worm gear 83; and guide pins 84a and 85a protruding from the upper
surface of the pair of worm :wheels 84 and 85 respectively, as shown in Fig. 11,
which is a top view of Fig. 10.

These guide pins 84a and 85a are inserted into the corresponding guidé
holes 86a and 86b formed on a slider piece 86. This slider piece 86 is
disposed at the rear end of the shutter 7a, and the guide holes 86a and 86b are
formed at symmetrical positions along the width direction of the slider piece
86.

Now the function of the shutter means 7 in accordance with the third
aspect of the present invention will be explained.

As Fig. 10 shows, when a driving shaft 82 of the motor 80 rotates in one
direction, the pair of worm wheels 84 and 85 engaging with the worm gear 83
rotate in directions which are opposite from each other, as shown by the arrow
marks, via the worm gear 83. |

Then each guide pin 84a and 85a disposed on the top face of the pair of
worm wheels 84 and 85 also rotate in opposite directions interlocking with the
rotation of the pair of worm wheels 84 and 85, and by the guide holes 86a and
86b engaging with the rotating guide pins 84a and 85a, the shutter 7a performs
reciprocating motions to the left and right via the slider piece 86a, moving
from the initial position in Fig. 11, that is, the right end position in Fig. 11
closing the bank-note transporting route 6, to the left end position in Fig. 12,
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that is, the position opening the bank-note transporting route 6, and then back
to the initial position in F 1g. 11 again.

According to the above mentioned shutter means 7, when the driving
shaft 82 of the motor 80 shown in F ig. 11 is rotated to one direction, the shutter
7a performs a reciprocating motion to the left and right for a predetermined
distance to open/close the bank-note transporting route 6, which means that the
control for the changing rotation direction of the motor for opening/closing the
bank-note transporting route 6, required for the prior art, is unnecessary. )
Therefore the open/close control of the bank-note transporting route 6 is
simple, and also even if the sensor for detecting the closing of the bank-note
transporting route 6 by the shutter 7a fails and the motor continues moving, the
shutter 7a merely performs the reciprocating motion to the left and right fora
predetermined distance, so contact of the shutter 7a and the chute constituting
the bank-note transporting route 6, causing the shutter 7a to lock and damage
the shutter means 7 itself can be prevented as much as possible.

As explained above, according to the first aspect of the present invention,
the stacker lever, which presses the portion positioned at the bank-note
reverse-flowing-preventive lever side of the bank-note inserted into the bank-
note guide slits and is pressed against the stacker side interlocking with the
movement of the stacker chute, is disposed between the pair of rotary drums,
so that the portion positioned at the bank-note reverse-flowing-preventive lever
side of the bank-note inserted into the bank-note guide slits is parallel shifted
into the stacker without fail, and the portion positioned at the bank-note
reverse-flowing-preventive lever side of the bank-note is surely engaged with
the bank-note reverse-flowing-preventive lever without returning to the bank-
note guide slits side, therefore even if a large number of wrinkled bank-notes

are stored in the stacker, the portion positioned at the bank-note reverse-
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flowing-preventive lever side of the bank-note will not stick out toward the
bank-note guide slits side, because the next bank-note to be guided into the
bank-note guide slits is smoothly guided, and as a result, a bank-note
processing device which performs stable bank-note storing processing by
avoiding the collision of bank-notes stored in the stacker and the bank-note to
be stored next minimizing the occurrence of the j amming of bank-notes can be
provided.

According to the second aspect of the invention, in the bank-note
processing device comprised of the pair of rotary drums where the bank-note
guide slits are formed on the cylindrical surfaces in a longitudinal direction,
and the stacker chute for pushing the bank-note inserted into these bank-note
guide slits toward the stacker side, the pair of pulleys are supported by the
shaft disposed adjacent to the free end side of this stacker chute, and the pair of
bank-note transporting belts stretched along the bank-note guide slits loop this
pair of pulleys so that the inserted bank-note is transported along the bank-note
guide slits, therefore the structure of the bank-note transporting means is
simple with few parts, and the bank-note processing device for transporting a
bank-note along the bank-note guide slits of the pair of rotary drums can be
provided at low cost.

According to the third aspect of the present invention, the shutter means
for opening/closing the bank-note transporting route is comprised of the
slidable shutter and the crank mechanism for converting the rotational driving
force of the motor in one direction to the reciprocating motion of the shutter,
therefore the control for changing the rotational direction of the motor is not
required at all for opening/closing the shutter, which makes the open/close
control of the bank-note transporting route simple, and also even if the sensor

for detecting the open/close of the shutter fails and the motor continues moving,
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the shutter merely performs the reciprocating motion to the left and right for a
predetermined distance, so contact of the shutter and the bank-note
transporting route, causing the shutter to lock, and damage the shutter means
itself, can be prevented as much as possible, and as a result, the bank-note
processing device performing stable shutter open/close operation with less

failure can be provided.

INDUSTRIAL APPLICABILITY
As described above, the bank-note-processing unit of the present
invention is suitable for an automatic vending machine, a money changing

machine, a pachinko ball dispenser and a metal token dispenser.
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CLAIMS

1. A bank-note processing device comprising shutter means for
opening/closing a bank-note transporting route, characterized in that the shutter
means further comprises:

a shutter slidably disposed toward the bank-note transporting route; and

a crank mechanism which converts the rotational driving force of a

motor in one direction to a reciprocating motion of the shutter for the bank-

note transporting route.

2. The bank-note-processing unit according to Claim 1,
characterized in that the crank mechanism further comprises:

a worm gear which is secured on the driving shaft of the motor;

a pair of worm wheels which are rotatably disposed on both side of the
worm gear and engage with the worm gear;

a guide pin which protrudes from each top face of the pair of worm
wheels; and

a slider piece which is disposed at the rear end of the shutter and has

guide holes where the corresponding guide pins are inserted.
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