DESCRI PTI ON BANK- NOTE PROCESSI NG DEVI CE
54 E . TECHNI CAL FI ELD The
present invention relates to a bank-note processing device used for e.g.

a vendi ng machi ne, a noney changi ng machi ne, a pachi nko ball dispenser and
a met al token di spenser. '

BACKGROUND ART . In a main unit of dispensers handling
bank-notes (including coupons), a bank- not e processi ng device for
j udgi ng the genui neness of an inserted bank-note

DESCRIPTION

BANK-NOTE PROCESSING DEVICE

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

metal token dispeﬁser.

10 | 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.
Fig. 20 is a conceptual cross-sectional side view of a major portion of a
15  conventional bank-note processing device 1. |
This bank-note processing device 1 comprises a main body 2, and a stacker
37 which is disposed on the rear face 2a of the main body 2.
_(;;' In the main body 2, an L-shaped bank-note transfer passage 4 connected to
a bank-note slot 3, bank-note transporting means 11 for guiding a bank-note
20 inserted from the bank-note slit 3 to the bank-note transfer passage 4, shutter -
means 18 for opening/closing the bank-note transfer passage 4, bank-note
identification means 19 comprised of a magnetic head which judges the
genuineness of the bank-note transported by the bank-note transporting means 11
after which the bank-note is passed through the shutter means 18, bank-note
25  shifting means 20 for shifting the bank-notes judged as genuine by the bank-note
identification means 19 to the stacker 37 side one by one, and a bank-note

reverse-flowing preventive lever 30 for preventing the bank-notes stored in the

1



and for storing only bank-notes regarded as genuine is normally equipped.
Fig. 20 is a conceptual cross-sectional side view of a major portion of a
15" conventional bank-note processing device 1. Thi s

bank- note processing device 1 conprises a nmain body 2, and a stacker

37 which is disposed on the rear face 2a of the main body 2. In the main
body 2, an L-shaped bank-note transfer passage 4 connected to a
bank-note slot 3, bank-note transporting nmeans 11 for guiding a bank-note
20 inserted fromthe bank-note slit 3 to the bank-note transfer passage 4,
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6 area of the horizontal portion 4a and upstream of the bottom chute 8 of the
vertical portion 4b are integrated by a roughly L-shaped box 9, as disclosed in the
description of Japanese Patent Application No. Hei 10-141350 which the present
applicant proposed in the past. The box 9 is removably attached to the main
body 2 in the arrow A direction as the dash and dotted lines in Fig. 21 show, via
the slide support means, which is not illustrated, formed on both side faces of tﬁe
box 9 and on both sides of the inner surface of the main body 2, which is for
example, guide grooves and guide protrusions to be guided into the guide grooves.
Fig. 21 is a conceptual plan view of a major portion depicting the operation of the

conventional bank-note processing device, where the identical parts as Fig. 20 are

_denoted by the same numerals.

The bank-note transporting means 11 is comprised of a looped bank-note
transporting belt 12, which is stretched along the horizontal portion 4a and the
vertical portion 4b of the bank-note transfer passage 4, and belt driving means 17,
which is further comprised of pulleys 13, 14, 15 and 16 for driving and rotating
the bank-note transporting belt 12, as shown in Fig. 20.

The bank-note shifting means 20 is disposed on both sides of the main
body 2 shown in Fig. 20 in the longitudinal direction, and is comprised of a pair
of bank-note guide drums 21 which are supported so as to rotate in one direction
with the top and bottom ends as shafts, as disclosed in the description of Japanese
Patent Application No. Hei 5-276592, which the present applicant proposed in the
past. On the cylindrical surface of the bank-note guide drum 21, a slit 22 for
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stackerx 37 by the bank-note shifting neans 20 sticking out into the

bank- not e- transfer passage 4, are disposed. The L-shaped
bahk-'note transfer passage 4 is conprised of a horizontal portion 4a
whi ch further conprises top and bottomchutes 5 and 6, and a vertical 5
portion 4b which further conprises chutes 7 and 8, where the entire bottom

chute 6 area of the horizontal portion 4a and upstream of the bottom
chute 8 of the vertical portion 4b are integrated by a roughly
L- shaped box 9, as disclosed in the description of Japanese Patent
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which is rotatably supported with the shaft 26 as a center, and the lever 25 further

10  comprises a long shaft 25a which is set to be a length shorter than the outer |
diameter 21a of the bank-note guide drums 21, and a short shaft 25b connected to
urging means 28, which is further comprised of a spring 27 supported by a spring
sﬁpport section 31 disposed on the main body 2.

In the case of the long shaft 25a, the front end area 25¢ can freely come out

15  of the hole 29 formed in the main body 2 toward the bank-note guide drum 21,
and force is always exerted on the front end 25¢ toward the bank-note transfer
passage 4 side by the urging means 28. For the short shaft 25b, a stop 32, for

(J controlling the lever not to rotate for more than a predetermined angle toward the
bank-note transfer passage 4 side, is formed at the front end 25d.

20 According to such a bank-note processing device 1, when a bank-note 101
(Fig. 22) is inserted into the bank-note slot 3, as shown in Fig. 20, the presence of
the bank-note 101 is detected by the bank-note detection sensor, and the inserted
bank-note 101 is horizontally transported to the right direction in the drawing
along the horizontal portion 4a of the bank-note transfer passage 4 by the

25  transporting force of the bank-note transporting belt 12 which rotates
counterclockwise, that is normal rotation, based on the detection signal. At the

same time, the shutter means 18 (Fig. 20) is driven, by which the shutter is moved
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t he banrk-note transporting belt 12, as shown in Fig. 20. The
bank-note shifting neans 20 is di sposed on both sides of the main body
2 shown in Fig. 20 in the longitudinal direction, and is conprised of a
pair of bank-note guide drunms 21 which are supported so as to rotate
in one direction 25 wth the top and bottom ends as shafts, as discl osed

I n the description of Japanese Pat ent Application No. Hei 5-276592,

whi ch the present applicant proposed in the past. On the cylindrical
surface of the bank-note guide drum?21, a slit 22 for

2, ~ to the left dirb&S&H in B BRsviagamdfheavdreinkl poitiod 4b Biehebdnk-note
direction is fornmed al ong the bank- note transfer passage 4, and
this slit 22&@3&@@&1@@@9@ i$ opemédh the bank-note transfer passage

4 at the initial position, as shown in Fig. 22, which is a
When the inserted bank-note 101 is horizontally transported to the right
direction in the drawing along the horizontal portion 4a of the bank-note transfer
5 passage 4 by the normal rotation of the bank-note transporting belt 12, and is then
transported upward at roughly a 90 degree angle along the vertical portion 4b of
the bank-note transfer passage 4, the genuineness of the inserted bank-note 101 is
judged by the bank-note identification means 19 disposed at the vertical portion
4b of the bank-note transfer passage 4.

10 If the bank-note identification means 19 judges the inserted bank-note 101

J

et

as counterfeit, the bank-note transporting belt 12 rotates in reverse (clockwise
rotation), so as to return the inserted bank-note 101 through the bank-note slot 3.
If the bank-note identification means 19 judges the inserted bank-note 101
as genuine, the bank-note transporting belt 12 continues normal rotation based on
15 the detection signal, so as to transport the inserted bank-note 101 downstream of
the bank-note transfer passage 4. . _
When the front end 101a of the inserted bank-note 101 is inserted into the
(3 bottom ends 22a of the slits 22 of the bank-note guide drums 21, the inserted
bank-note 101 is caught between the edge of the slits of the bank-note guide
20  drums 21 and the bank-note transporting belt 12 (Fig. 20), therefore the inserted
bank-note 101 is transported to the arrow B direction in Fig. 22 along the slits 22
by the transporting force of the bank-note transporting belt 12.
When a sensor, not_illustrated, detects that the bottom end 101b of the
bank-note 101 has reached a predetermined position in the slits 22 of the bank-
25 note guide drums 21, as shown in Fig. 23 where the identical parts as Fig. 22 are
denoted by the same numerals, normal rotation of the bank-note transporting belt
12 (Fig. 20) stops and the bank-note guide drums 21 rotate in directions opposite
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conceptual cross-sectional view of a major portion of the bank-note

processi ng 5 device. For details on the bank-note shifting neans 20,
refer  to the description i n Japanese Patent Application No. He
5-276592. The bank-note reverse-flow ng preventive |ever 30
I s di sposed between the pair of bank-note guide druns 21, and is
conprised of an L-shaped | ever 25 which is rotatably supported
with the shaft 26 as a center, and the |ever 25 further 10 conprises a

| ong shaft 25a which is set to be a length shorter than the outer
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ban@ote 101 is horizontally transported to the right’ direction in t

dr awi'ng parallel shifisgotthe stavkier 317t sitle byrthe aotationodf thecbadniotwoie derdinaisr
passage 4 by the 25 transporting force of the bank-note transporting
bel t 12 Mhi chl.rotates count ercl ockwi se, that is nornal rotatlon
based on the det e\%}hl onthglbg -notétl(gl parallel shifts to the stacker 37 side by the rotation
of the bank-note guide drums 21 and reaches the stacker 37, that is, when the slit
22 where the bank-note 101 is inserted, reaches the outer diameter 21a of the
bank-note guide drums 21 by the rotation of the bank-note guide drums 21, the
15 bank-note 101 is caught between the stacker plate, which is not illustrated, and the
external surface of the bank-note guide drums 21 via the stack spring, which is
not illustrated, and at the same time, the bank-note 101 is pushed by the chute 34
(- o (Fig. 28), which constitutes the bank-note transfer passage 4 and shifts toward the
stacker 37 side according to the rotation of the bank-note guide drums 21, and as
20 aresult, the bank-note 101 is released from the slits 22, and is stored in the
stacker 37 without fail.

Since the length of the long shaft 25a of the lever 25 is set to be shorter
than the outer diameter 2laof the bank-note guide drums 21, the bottom end 101b
of the bank-note 101 leaves from the front end 25¢ of the long shaft 25b before

25 the slit 22, where the bank-note 101 is inserted, reaches the outer diameter 21a of
the bank-note guide drums 21 by the rotation of the bank-note guide drums 21,

and the lever 25 returns to the initial position by the exerting force of the urging
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same tinme, the shutter nmeans 18 (Fig. 20) is driven, by which the 'shutter
I's noved -
to*the left direction in the drawing and the vertical portion 4b of the

bank- not

e

3

transfer passage 4 is opened. When t he

I nserted bank-note 101 is horizontally transported to the right
direction in the drawi ng along the horizontal portion 4a of the bank-note

transfer

5 passage 4 by the nornmal rotation of the bank-note

transporting belt 12, and is then transported upward at roughly a

90 degree angeanaD8nds shewreint Figah 5pWher® et cal parts as Fig. Eﬁgrggghpfséﬁtﬁy the

transfer passage 4, the genui neness of the iInserte

not

j udged by t hsamenknretks.i dentification nmeans 19 di sposed at the vertica

portion

10
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4b of the bank-note transfer passage 4.
As a consequence, the inserted bank-note 101 is stacked and stored in the

stacker 37 and the bottom end 101b engages with the bank-note reverse-flowing
preventive lever 30, as shown in Fig. 26, where the identical parts as Fig. 22 are
denoted by the same numerals, and this prevents the bank-note 101 stored in the
stacker 37 from sticking out into the bank-note transfer passage 4 blocking
transporting of the bank-note to be stored next.

Also in the conventional bank-note processing device 1, the stacker 37 is
removably attached to the rear face 2a of the main body 2, as shown in Fig. 20,
therefore the stacker 37 is separated from the main body 2 to collect the bank-
notes stored in the stacker 37. _

Also the box 9 of the bank-note processing device 1 is comprised of the
entire bottom chute 6 area constituting the horizontal portion 4a of the bank-note

. transfer passage 4 and upstream of the bottom chute 8 constituting the vertical

portion 4b, which are integrated, and is removably attached to the main body 2 in
the arrow A direction via the above mentioned slide support means as shown in
Fig. 20 and Fig. 21, so when a maintenance, inspection and cleaning of the bank-
note transporting means 11, shutter means 18 or bank-note identification means
19 1s performed, the operator slides the box 9 to the opposite side of the main
body 2 via the above slide support means while holding the box 9 so as to
separate the box 9 from the main body 2, after which maintenance, inspection and
cleaning are performed.

According to the above mentioned conventional bank-note processing
device 1, the length of the long shaft 25a of the lever 25 is set to be shorter than
the outer diameter 21a of the bank-note guide drums 21, as shown in Fig. 25,
however, the longitudinal dimension of the bank-notes vary, and if a bank-note
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10 "~ If the bank-note identification neans 19 judges the i nserted

bank-note 101 as counterfeit, the bank-note transporting belt 12
rotates in reverse (clockw se rotation), so as to return the
i nserted bank-note 101 through the bank-note slot 3. If the

bank-note identification neans 19 judges the inserted bank-note 101

as genui ne, the bank-note transporting belt 12 continues normal rotation
based on 15 the detection signal, so as to transport the inserted
bank-note 101 downstream of t he bank-note transfer passage 4.
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i nserted the stackeardZ, ithe dahiRindite 1O2uddes et eupmgetvaith ¢hig droaft etnidezﬁad of theof
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(Fig. 20), teravesse-flosvingipreventive levenrdd, andds poshed byrcsthsp anlediotes
¥ anscort Eg%m%@' G o7 otk e, ot sl o s
Wh : | | t d at tt 101 t

pank- not & 107ESHts BeuiRigBY Fefes e i sk HiourqBamirestianh Sk o o ghe Baak-
bank- |
parts as Fi Sn E3Ga ﬂﬁss%w o 5P DatR5H e o0 s L e Bk iy

rotation of J
and t he bank-note gwtg%ﬁ)r%r%lgg%sé% gtﬁte@ﬁinbgfstroggdlng%c% %%%@thén m 2} 888 in
4 Fig. 28, which is a conceptual top view of Fig, 27.

In particular, since the bank-notes 102 stored in the stacker 37 tend to swell
10 toward the bank-note transfer passage 4 side by air which enters into the center
area 102¢ in the width direction, the above concern is more serious.

Also according to the above mentioned conventional bank-note processing
device 1, the stacker 37 is removably attached to the main body 2 and stores the
bank-note 101 transported from the main body 2 as shown o Fig. 20, therefore if

15 the stacker 37 is separated from the main body 2 to collect the bank-notes stored
in the stacker 37, the bank-notes 101 stored in the stacker 37 tend to drop through
the opening of the stacker 37 which is formed directly toward the rear face 2a of

Q ) the main body 2. '
Also according to the above mentioned conventional bank-note processing

20  device 1, the box 9 is comprised of the entire bottom chute 6 area constituting the
horizontal portion 4a of the bank-note transfer passage 4 and upstream of the
bottom chute 8 constituting the vertical portion 4b, which are integrated, and is
removably attached to the main body 2 in the arrow A direction via the slide
support means, as shown in Fig. 21. So in order to perform maintenance,

25 inspection and cleaning of the bank-note transporting means 11 or the bank-note
identification means 19, the operator slides the box 9 to the opposite side of the

main body 2 via the slide support means while holding the box 9, and after
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from each other at a same phase, by which the bank-note 101 inserted in the
slits + 22 parallel shifts to the stacker 37 side, as the arrow Cin
Fig. 23 shows. When t he bank-note 101 parallel shifts to the
stacker 37 side by the rotation of the bank-note guide druns 21, the
bottom end 101b of the bank-note 101, 5 which has a normal | ongitudi nal

di nensi on, contacts the |ong shaft 25a of the | ever 25 and rotates the
| ever 25 with the shaft 26 as the center, as shown in Fig. 24, where
the identical parts as Fig. 22 are denoted by the sane nuneral s,

therefore thgep &Mﬁﬁﬁ%ﬁe Boxdd fidny thewedn ibody 2 ketiis veay? naimbehdrve, mspectione

101 par al’l el ifts to the stacker 37 side by the rotation of the
bank- not e guank cltamisg 19 pefformed. Wien the bank-note 101 paralle
shifts to the stacker 37 S|de by the rotation . of the bank-note gquide

druns 21 and reaclss means thatkdiring maintenance, inspectionand icieaning opgr of
t he bank-note 101 is inserted, . reaches er di la of th

bank- not e guilifebanknote rapspeRing Means (1& fobQQi%n% HE}{%ré?a Gpdge%%ﬁ% the,
the 15 bank;note 10 t be ween t he st cker i ch

i || ustrat=d, bﬁﬁ F’ﬁ’(g%be%e‘ia?ﬁ rIPfé’ln CRANCS e PSHF 5 rﬁgbgrng% bey
via the stacke.spijid wil i hand, which makes the operauon tcoublesome.

With the foregoing in view, it is an object of the present invention to

) provide a bank-note processing device which can prevent a bank-note stored in
~ the stacker from sticking out into the bank-note transfer passage and interfering in
10 the processing of the bank-note to be transported next as much as possible.

It is a second object to provide a bank-note processing device which can
prevent-a bank-note stored in the stacker from sticking out into the bank-note
transfer passage and interfering in the processing of the bank-note to be
transported next as much as possible, and can prevent the drop of bank-notes

15 stored in the stacker during bank-note collection as much as possible. |
It is a third object to provide a bank-note processing device which

simplifies the maintenance, inspection and cleaning of various equipment

Fann

i disposed on the bank-note transfer passage, and improves the work efficiency.

20 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 transporting means for transporting
a bank-note inserted from a bank-note slot along a bank-note transfer passage;
bank-note shifting means having a pair of bank-note guide drums where slits for
25 inserting both ends in the width direction of the bank-note transported by the
bank-note transporting means along the longitudinal direction of the bank-note so
as to shift the bank-note inserted in the slits to a stacker side by rotating the pair



not iftlustrated, and at the sane tine, the bank-note 101 is pushed by the

chute 34 - (Fig. 28), which constitutes the bank-note transfer passage 4
and shifts toward the stacker 37 side according to the rotation of the
bank-note guide druns 21, and as 20 a result, the bank-note 101 is

rel eased fromthe slits 22, and is stored in the stacker 37 w thout
fail. Since the length of the Iong shaft 25a of the lever 25 is
set to be shorter than the outer dianmeter 2la of the bank-note guide
drunms 21, the bottomend 101b of the bank-note 101 | eaves fromthe

front end 25ef bdnk-neté guides nfrhs 2pdirbefione oppositdréromh icack 2therhatresarhe phase;
bank-note 101 is inserted, reaches the outer dianeter 2la of

bank- not e guantba danisnatt teyetrseeflowting iprevasttivenle vermhiob is dipposed breg;gemhe
fhe urei ne. “pair of bankonote guide drums for préventing the Sankenote. gtored ih the stacker
from sticking out into the bank-note transfer passage, characterized in that the
5 bank-note reverse-flowing preventive lever further comprises: a first lever which
is rotatably supported via a first shaft and is shorter than the outer diameter of the
bank-note guide drums; é first urging means for constantly exerting force on the

first lever toward the bank-note transfer passage side; a first stop for controlling

the first lever not to rotate the first lever more than at a predetermined rotation
10  angle toward the bank-note transfer passage side; a second lever which is
rotatably supported at the front end of the first lever via a second shaft; a second
stop for controlling the second lever not to rotate more than at a predetermined
rotation angle toward the bank-note transfer passage side; and a second urging
means for constantly exerting force on the second lever toward the bank-note
15 transfer passage side.
To achieve the second object, a second aspect of the present invention is a
bank-note processing device comprising: a main body comprised of a bank-note
— transporting means for transporting a bank-note inserted from a bank-note slot
© along a bank-note transfer passage, and bank-note shifting means having a pair of
20 Bank—note guide drums where slits for inserting both ends in the width direction of
the bank-note transported by the bank-note transporting means along the
longitudinal direction of the bank-note so as to shift the bank-note inserted in the
slots to the rear face by rotating the pair of bank-note guide drums in directions
opposite from each other ét a same phase; a stacker which is removably attached
25  to the rear face of the main body so as to store the bank-notes inside via the bank-
note shifting means; and a bank-note reverse-flowing preventive lever which is

disposed between the pair of bank-note guide drums for preventing the bank-note
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means- 28, as shown in Fig. 25, where identical parts as Fig. 22 are denoted

by the - sanme nunerals. As a consequence, the inserted

bamk-note 101 is stacked and stored in the stacker 37 and the bottom
end 101b engages with the bank-note reverse-flowng 5 preventive |ever 30,
as shown in Fig. 26, where the identical parts as Fig. 22 are denot ed

by the sanme nunerals, and this prevents the bank-note 101 stored in the
stacker 37 fromsticking out into the bank-note transfer passage 4 bl ocking
transporting of the bank-note to be stored next. Also in the

convent | onal sigaakin e stERGERBNRidEE St intd i Barekote @dnsfer plssagerwiioh ¥

attached to the rear face In body 2, as shown in F

therefore thgesdtachke isaftached Q@Qlﬁ@hﬁnftfogm cheravenizébitythat tee bahkaote t he

bank- notes stored in the stacker 37. Al so the box 9 of the

bank- not e prrvesss-figwieg prevéniise dowmis desposedtinghe stackentsor thabwhesrthenut e
6 area constituting the horizontal portion 4a of the bank-note 15 transfer

passage 4 anstacken isesepanited fromdhe snainrhady,dhe baskruoteirgyerspdlowing pegventive

portion 4b, which are integrated, and i.s renovably_attached. to th in
body 2 i lever @ée\@mé\th%% Jate stpredan %S@&g&&%%&%@@%@#@ pport

nmeans as shov% 'kn Fi.g. 20 and Fig. 21, so when a mai nt enance,
i nspection aP@€feani ng of the bank- note transporting neans 11,

shut er, moans 18,96 SR A ShbbA FARTARAF A pRRchPRRARATS bl

e oo, Pl PRRSEETRARS MPLA0L L  ecR rip s i nt

i nshietti on aggnsporting means for guiding a bank-note inserted from a bank-note slot to a

10  bank-note transfer passage, and bank-note identification means for judging the'
genuineness of the bank-note passes through the bank-note transporting means;
and a box which constitutes a part of the bank-note transfer passage and is
removably attached to the main body via attachment/removal means,
characterized in that the attachment/removal means further comprises: a guide

15 groove which is fdrmed on both sides of the inner surface of the main body; a
guide protrusion which is formed on both side faces of the box and is guided into
the guide groove; a guide protrusion escape hole which is formed just before the
end of the guide groove directed to the upper part of the guide groove; and a
guide protrusion support hole, which is formed on both side faces of the main

20 body and at the end of the guide groove, where the box is slidably attached to the
main body when the guide protrusions are inserted into the guide grooves via the
guide protrusion escape holes, and is rotatably supported from the main body
when the guide protrusions are inserted in the guide protrusion support holes, so
that the box can be separated from the main body by escaping the guide

25  protrusions from the guide grooves via the protrusion escape holes.

BRIEF DESCRIPTION OF THE DRAWINGS
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cl eaning are perforned. According to the above nentioned
canventional bank-note processing 25 device 1, the length of the |ong
shaft” 25a of the lever 25 is set to be shorter than t he outer dianeter
21 a of the bank-note guide drunms 21, as shown in Fig. 25, however ,

t he | ongi tudi nal di nension of the bank-notes vary, and if a bank-note

6 whose | ongitudi nal dinension is short is inserted
and this bank-note is stored in t he stacker 37, the bank-note
102 does not engage with the front end 25c of the bank- not e

“f1 ow ' ’ ! ' ]
reverse-flow ng ng%elﬂis A Roh8R1aBEros8 R ctiSnMEHE 4 &Y dﬁ&ﬁ%@aﬂﬁﬂ&gﬁ?ed,

already stored in e stacker 37 or by the stacker plate,

T S o PO BbRe A et actorsameratl ookt et
t he bank-note 102Fmmckissa cordeptnal perspeatrkevie3y offmymajor portion of the bank-note
processing device in accordance with the present invention;
5 Fig. 3 is a conceptual cross-sectional view of a major portion of the bank-
note processing device in accordance with the present invention;
Fig. 4 is a conceptual cross-sectional view of a major portion of the bank-
note processing device in accordance with the present invention;
= Fig. 5 is a conceptual cross-sectional view of a major portion of the bank-
10  note processing device in accordance with the present invention; |
Fig. 6 is a conceptual cross-sectional view of a major portion of the bank-
note processing device in accordance with the present invention;
Fig. 7 is a conceptual cross-sectional view of a major portion of the bank-
note processing device in accordance with the present invention;
15 Fig. 8 is a conceptual cross-sectional view of a major portion of the bank-
note processing device in accordance with the present invention;
Fig. 9 is a conceptual cross-sectional view of a major portion of the bank-
C\ note processing device in accordance with the present invention;
Fig. 10 is a conceptual cross-sectional view of a major portion of the bank-
20 note processing device in accordance with the present invention;
Fig. 11 is a conceptual cross-sectional side view of a major portion of the
bank-note ﬁrocessing device in accordance with the present invention depicting a
state where the stacker is separated from the main body;
Fig. 12isa conceptuai plan view of a major portion depicting the operation
25 of the stacker constituting the bank-note processing device in accordance with the
present invention;

Fig. 13 is a conceptual cross-sectional view of a major portion depicting the

11



interfere in transporting a bank-note to be stored next, as shown in Fi g.

27 and in Fig. 28, which is a conceptual top view of Fig. 27.

In particular, since the bank-notes 102 stored in the stacker 37 tend to
swel | 10 toward the bank-note transfer passage 4 side by air which
‘enters into the center area 102c in the width direction, the
above concern is nore serious. Al so according to the
above nentioned conventional bank-note processing device 1, the

stacker 37 is renovably attached to the main body 2 and stores the
bank- note 10AP¥TAHAB rtzil@dtaqmconstmﬁing thedyank-ast séifgfdeS8icefh
therefore if 15 élth stacker, 37 is separated fromthé nmain body 2 to
col l ect the H&ARIAAREWI @Peﬂiesent mventionj n the stacker 37, the bank-notes

101 stored in tc\ﬁ:%t T&k,er 37 te‘Et?qlto drop t hrough ] t he openi ng of
the stacker 37 whi ®h'1'dS AORETPHIA EEQSS7S¢ vigw ofeamajercportivmdepibtingahe
Eg%eﬁi i onalaﬂf;aacr]%gl%%t{reenb?%dgl@?%ﬁ%&ﬁ)%wg E@t < Céggqimabovfthp;mm I O;r;gg P@Cessmg.
conpri sed ofddstee ' g@ﬂf fituting the

hori zont al portiﬁ%%é%‘datﬁﬁée an@gnﬁﬁegeﬁﬁﬁgﬁggﬁpassage 4 and upstream of

t he bdigold dout@nd FA L d g ' ' 4b. -Whi c
are integrated, ang i's eﬁw?ﬁ%v%églﬁyhg%aygﬁgﬁqéaﬁ@ﬁgﬁ c@@d%g irt]lhe
the arrow A afiachmenttrenioval bperdtiateof the box constﬁﬁ%ggthe_ S ?t%garEBQ%!ﬁlé”

I'on "an

Fig. 21. So jn.order to perform nmaintenance, I nspec

cl eani ng of C{el’{éc%%%cmdanw witlpthetpresentaanentidnor t he bank- note

i defity fication m%ans é'Q, the operator slides the box 9 to the opposite side
18al 0 1H3

i Fpnoepiual erassssectionslipiesy of memapryprtien hﬁpﬁikbﬁil% the

of the
box 9, 359 AhhEhment/removal operation of the box constituting the bank-note processing
device in accordance with the present invention; |
Fig. 17 is a conceptual cross-sectional view of a major portion depicting the
attachment/removal operation of the box constituting the bank-note processing
device in accordance with the present invention;

15 Fig. 18 is a conceptual plan view of a major portion depicting the
attachment/removal operation of the box constituting the bank-note processing
device in accordance with the present invention;

Fig. 19 is a conceptual plaxi view of a major portion depicting the
attachment/removal operation of the box constituting the bank-note processing

20  device in accordance with the present invention;

Fig. 20 is a conceptual cross-sectional side view of a major portion of a
conventional bank-note processing device;
Fig.2lisa cbnceptugl plan view of a major portion depicting the
attachment/removal operation of a box constituting the conventional bank-note
25  processing device;
Fig. 22 is a conceptual cross-sectional view of a major portion depicting the

operation of the conventional bank-note processing device;

12



separating the box 9 fromthe main body 2 in this way, maintenance,

I nspection and cleaning is perforned. Thi s neans that during
mai nt enance, inspection and cl eani ng operati on of t he bank-note
transporting nmeans 11 or bank-note identification neans 19, the 5 box 9
nmust be hel d and mai ntenance, inspection and cl eani ng operation nust be
performed with one hand, which nakes the operation troubl esone.

Wth the foregoing in view, it is an object of the present invention to
provide a bank-note processing device which can prevent a bank-note stored
in t he st ackEig.f2%in & tonééptyaberosiseotional visnkefiatmeajor posfies dep e
and interfering in 10 the processing of the bank-note to be transporte
next as nuchOBRerasi®ssebibe conventional bank-nicte proeassing deyiee; to provide a

bank-not e processing .devi ce which can .prevent a bank-note stored in
the stacker from E%ggc% W soncentual enpssisaationaliaew of a major portion depicting the

operation of the conventional bank-note processing device;

5 Fig. 25 is a conceptual cross-sectional view of a major portion depicting the
operation of the conventional bank-note processing device;

Fig. 26 is a conceptual cross-sectional view of a major portion depicting the
) operation of the conventional bank-note processing device;

‘n‘g’ Fig. 27 is a conceptual cross-sectional view of a major portion depicting the

10 operation of the conventional bank-note processing device; and
Fig. 28 is a conceptual top view of a major portion depicting a state where a
bank-note stored in the stacker sticks out into the bank-note transfer passage of

the conventional bank-note processing device.

15 BEST MODE FOR CARRYING OUT THE INVENTION

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

s Fig. 1 is a conceptual cross-sectional side view of a major portion of a
= bank-note processing device in accordance with the present invention, where
20  identical parts as Fig. 20 are denoted by the same numerals.

Compared with the conventional bank-note processing device, the structure
of this bank-note processing device in accordance with the present invention is
completely different in the following three aspects.

(1 Structure of the bank-note reverse-flowing preventiire lever (the

25  portion related to the first aspect of the present invention).

(2) Structure of the stored bank-note dropping prevention means for

preventing the bank-notes stored in the stacker from dropping from the lower part

13



transfer passage and interfering in the processing of the bank-note to be
transport-ed next as nuch as possible, and can prevent the drop of
bank-'notes 15 stored in the stacker during bank-note collection as nuch as

possi bl e. It is athird object to provide a bank-note processing
devi ce which sinmplifies the maintenance, inspection and cl eaning of
vari ous equi pnent di sposed on the bank-note transfer passage, and

i mproves the work efficiency. 20 DI SCLOSURE OF THE | NVENTI ON

To achieve the first object, a first aspect of the present invention is a
bank- nof thepstackerswhen dbe stackepipseparatgd fhemitheanaint wait {ther poripnmetated
for transporting a bank-note inserted froma bank-note slot along a
bank- not e t rtanthessecpadaspect of the presentimvention}.t i ng neans having a pair of

B e e G oo B A B o
'he bank- notEaElyetachedie thr Fiaintpdy che Deefod reBhe) &Y e birdSsncdt By
8 | 5 present invention). '
The structures stated in (1) to (3) will now be described in detail, beginning
with (1) structure of the bank-note reverse-flowing preventive lever in accordance

with the first aspect of the present invention.

This bank-note processing device 51 comprises a rectangular main body 52
10 and a stacker 71 which is removably attached to the rear face 52a of the main
body 52. |

In the main body 52, the L-shaped bank-note transfer passage 4 connected
to the bank-note slot 3, the bank-note transporting means 11 for guiding the bank-
note inserted from the bank-note slot 3 to the bank-note transfer passage 4, the

15  shutter means 18 for opening/closing the bank-note transfer passage 4, the bank-
note identification means 19 comprised of a magnetic head and other parts for
judging the genuineness of the bank-note after the bank-note is transported by the

- bank-note transporting means 11 and is passed through the shutter means 18, and

I the bank-note shifting means 20 for moving the bank-notes judged as genuine by

20 the bank-note identification means 19 to the stacker 71 side one by one, are
disposed.

Of this, the bank-note transporting means 11 comprises a looped bank-note
transporting belt 12 which is stretched along the horizontal portion 4a and the
vertical portion 4b of the baﬁk—note transfer passage 4, and the bank-note

25  transporting belt driving means 17 which further comprises pulleys 13, 14, 15 and

16 for driving and rotating the bank-note transporting belt 12, just like the prior
art.

14



of bahk-note guide drums in directions opposite fromeach other at a sane

phase; : and a bank-note reverse-flow ng preventive |ever which is
di sposed between the pai r of bank-note guide druns for preventing
t he bank-note stored in the stacker fromsticking out into the
bank-note transfer passage, characterized in that the 5 bank-note

reverse-fl ow ng preventive |ever further conprises: a first |ever which
is rotatably supported via a first shaft and is shorter than the outer
di aneter of the bank-note guide drums; a first urging neans for

constantly exer tiThefstacker 1, ohehe other hand, icosiprisssed bbdpasdedriespoadinges e

transfer passage side; a first stop for controlllng the tirst lever not to

rotate the fthamoﬂm:ﬁronaﬂ)lstadkbaﬁ%(ﬁ@. Zﬁ)aiﬂiﬁxerbalﬂdnowmveme-ﬂowmg angl e
toward the bank-note transfer passage side;, a second |ever which is
rotatably supfentizedeven80 mhich is dtSp@Bed i the bedy 3Svand prevesnts banodotésf t
a second p for co trolllng the,second | ever t torotate nore
than at a pr@BeR émaé@the stacker 71&%%&@9@ msadhe benk-natatmanstes passage
transfer :;f)as age side; and a second urging means for constantly
exerting e on the second | ever toward the bank-note transfer

O the present | ndBRbeB-Rate eV ersBe R, LR RFRIE APk ‘i%sls}@é?@i%eaﬁ%?f

conprising: @ 'féhﬂe&%%h&%t'ﬁ@éﬁ 94 of th@BtacRet 91, shown in Fig. 2, and is
comprised of a first lever 25 which corresponds to the above mentioned lever, a
O first urging means 28 which corresponds to the above mentioned urging means, a
10 first stop 32 which corresponds to the above mentioned stop a second lever 79, a
second urging means 77, and a second stop 76. Fig. 2 is a conceptual |
perspective view of a major portion of the bank-note processing device, where the
parts having the same functions as Fig. 1 are denoted by the same numerals. As
Fig. 2 shows, the notch 72 formed on the stacker 71 contacts the notch 53 formed
15  on the rear face 52a of the main body 52 and forms a hole 54 when the stacker 71
 is attached to the main body 52.
The first lever 25 is an L-shaped lever disposed between the pair of bank-
note guide drums 21 (Fig. 1), and this ﬁrst lever 25 is comprised of a long shaft
which length is set to be shorter than the outer diameter 21a of the bank-note
20  guide drums 21 (Fig. 1), and a short shaft 25b where a protruding section 25f,
which contacts the bottom face 72a of the notch 72 formed on the stacker 71, is
disposed. The bent part 25g of the first lever 25 is inserted into the first shaft 26
which is inserted into both ends of the notch 72. The protruding section 25f
formed on the short shaft 25b constitutes the first stop 32.
25 At the front end 25¢ of the long shaft 25a of the first lever 25, a notch 73
directed upward is formed and the second shaft 74 passes through roughly at the
center of the notch 73.  Also in the notch 73, the shaft 75 constituting the second

15



transporting means for transporting a bank-note inserted froma bank-note

slot - al ong a bank-note transfer passage, and bank-note shifting
means having a pair of 20 bank-note guide drums where slits for
inserting both ends in the width direction of t he bank-note

transported by the bank-note transporting neans al ong the

| ongi tudinal direction of the bank-note so as to shift the bank-note
inserted in the slots to the rear face by rotating the pair of
bank-note guide druns in directions opposite fromeach other at a

same phase; stoy 26 lpassedibebuph at 8oy Y siashithe belbw the 38coddshdte 7E%Wafréﬂtﬁe

of the main body sO as to store the bank-notes inside via the bank-
not e shi fti nhankarde teamdfer passhgadtsideever se-f1 owi ng preventive |ever which

S di sposed between the pair of bank-note guide druns for

preventing the badiberfstsé urging means 28 is comprised of a spring 27 where one end 27a is

? supported by a spring support section 84 disposed in the stacker 71 and the other
5 end 27b is connected to the short shaft 25b of the first lever 25.

The rear end 79b of the second lever 79 is comprised of a piece 79¢ which
1s formed at the bank-note trarisfer passage 4 (Fig. 1) side, and a shaft support
section 79b having a cross-section of roughly an arc shape, where the second

~r shaft 74 is inserted, and the entire rear end 79b is inserted into the notch 73 of the

10 first lever 25.

A
i

The second urging means 77 is comprised of a spring 78 where one end 78a
loops the second shaft 74 and is connected to the long shaft 25a of the first lever
25 and the other end 78D is connected to the second lever 79. |
In the bank-note reverse-flowing preventive lever 80 structured in this
15 manner, the first lever 25 is rotatably supported with the first shaft 26 as the
center, and force is constantly exerted on the first lever 25 to the bank-note
transfer passage 4 side by the first urging means 28. The rotation of the first
lever 25 toward the bank-note transfer passage 4 side is controlled to be less than
at a predetermined rotation angle by the protruding section 25f formed on the first
20  lever 25 contacting the bottom face 72a of the notch 72. © The second lever 79 is
rotatably supported with the second shaft 74 as the center and force is constantly
exerted on the second lever 79 to the bank-note transfer passage 4 side by the
second urging means 77.  The rotation of the secénd lever 79 is controlled to be
less than at a predetermined rotation angle by the piece 79¢ contacting the shaft
25 175,
Operation of the above mentioned bank-note processing device 51 will now

be explained.
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stored in the stacker fromsticking out into the bank-note transfer passage
when the stacker is attached to the main body, characterized in that

t he bank-note reverse-flowi ng preventive lever is disposed in the
stacker, so that when the stacker is separated fromthe main body, the
bank-note reverse-flowi ng preventive 5 |ever prevents the bank-note stored
I n the stacker from dropping out of the st acker. To achi eve
the third object, a third aspect of the present invention is a bank-

not e processing devi ce conprising: a nmain body conprised of bank-note

transporting meanditocerthglbiankagote trensfempassabede th@ﬂaxﬁk-@@t@trﬁﬁ%ﬂﬁffim%hﬂ%
to a 10 ban -qg;e transfer passage, and bank-note identification ans for
j udgi ng the 11, heghutterameans by and she hatk mote i dentifimation meghs 19eofthsiankt e
transportin (E%ans . nd a fox ich constitutes a part of the
bank- not e t?% fPeTPCB%S%%&éEW pertorm operatiens thesameasdhe pricrartmiperboty
Vi a attachngﬂﬁ al ns chajacterized in that the
attachmant/rené){/a = Oanngfﬁfﬁp?‘@f'n@ &8s ZETyune gt e@'ﬁ%@@ afithe hank-
formed o baj, ' ' rf: f the main body; a gui de
dieipige s P Wil He GitoliBed 12

protrusion which i1s 2% of the box and is gui ded into

t he gui de gr oove;Inathig! L QR I k ' r Lust .

bef o?e theg end of bfd%g%oﬁ gié@%érgglg?e gigee?:?ég.‘#\%h??g ﬁ%@%ﬁ%ﬂﬁm@‘faﬂﬁg

gui de gr oovedrumsi2 h are posiondd s & tomiatdh HePRK-nhRl ﬁa:tl#@f Esgséaagefli’&{‘ﬁfé on
e gul

both side faces of the main 20 body and at the end o gr oove,
wher e t he bdritial pasitdemy as shown e Fig 3 twkere the idahﬁcﬂﬂsbﬂmwg. _fz(ejaﬁudéi‘ﬁ)ted
gui de

progtrusions ,are inserted into the guide grooves via the
pr otrusi on @cﬁ}?@%‘l’ aymegals.i s rotatably supported fromthe main body
when the,gui de protrusions are inserted,in the guide protrusion support
hol es. 28 In the bank-ndte reverse- owing preventive lever 80, at the initial position,
. the front end 25e of the long shaft 25a of the first lever 25 sticks out through thé
hole 54 in the direction paralle] with the bank-note transfer passage 4 and toward
the bank-note guide drums 21 side, since the protruding section 25f is in contact
with the bottom face 72a of the notch section 72, and the entire second lever 79
15 sticks out through the hole 54 in the parallel direction as the bank-note transfer
passage 4 and toward the bank-note guide drums 21 side, since the piece 190 isin
contact with the shaft 75.
o When the bank-note 101, which is genuine, is transported along the bank-
' note transfer passage 4 by the bank-note transporting means 11, the front end is
20 inserted into the bottom end 22a of the slits 22 of the bank-note guide drums (Fig.
22), and the inserted bank-note 101 is caught between the edge of the slits 22 of
the bank-note guide drums 21 and the bank-note transporting belt 12 (Fig. 1),
therefore the inserted bank-note 101 is transported further upstream along the slits
22 by the transporting force of the bank-note transporting belt 12.
25 When a sensor, not illustrated, detects that the bottom end 101b of the
bank-note 101 reaches a predetermined position in the slits 22 of the bank-note

guide drums 21, as shown in Fig. 3, normal rotation of the bank-note transporting
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that the box can be separated fromthe main body by escaping the guide 25
protrusions fromthe gui de grooves via the protrusi on escape hol es.
BRI EF DESCRI PTI ON OF THE DRAW NGS

10 Fig. 1 is a conceptual cross-sectional side view
of a mpjor portion of a bank-note processing device in accordance with
the present invention; Fig. 2 is a conceptual perspective view
of a mmjor portion of the bank-note processi ng device in accordance

with the present invention; 5

Fig. 3 is a conceptual

cross-secti obelt 19 oS armd BRI sd4286 Hin®) tRE bahlR-RABKuide drums 21 rotate in

)

e

10

15

20

25

opposite directions at a same phase, and as a result, the bank-note 101 inserted
into the slits 22 parallel shifts toward the stacker 71 side.

When the bank-note 101 parallel shifts toward the stacker 71 side by the
rotation of the bank-note guide drums 21, the bottom end 101b of the bank-note
101 having a normal longitudinal dimension contacts the long shaft 25a of the
first lever 25, presses the first lever resisting the force exerted by the first urging
means 28, and rotates the first lever 25 in the clockwise direction with the first
shaft 26 as the center, as shown in Fig. 4, where the identical parts as Fig. 3 are
denoted by the same numerals, therefore the first lever 25 gradually moves back
into the hole 54 from the rear end side of the long shaft 25a, and the bank-note
101 parallel shifts more toward the stacker 71 side by the rotation of the bank-
note guide drums 21.  When the bank-note 101 parallel shifts toward the stacker
71 side by the rotation of the bank-note guide drums 21, the position, where the
bottom end 101b of the bank-note 101 contacts the first lever 25, gradually shifts
toward the front end 25e of the first lever 25 side. The second lever 79 rotates
together with the first lever 25 while maintaining the initial position where the
piece 79¢ is in contact with the shaft 75.

When the bank-note 101 parallel shifts more toward the stacker 71 side by
the rotation of the bank-note guide drums 21, the bottom end 101b of the bank-
note 101 leaves from the first lever 25 and contacts the second lever 79, as shown
in Fig. 5, where the identical parts as Fig. 3 are denoted by the same numerals.
Then the first lever 25 gradually rotates counterclockwise with the first shaft 26 as
the center by the force exerted by the first urging means 28. The second lever 79
on the other hand, rotates clockwise with the second shaft 74 as the center
resisting the force exerted by the second urging means 77 by the force pressing
the bottom end 101b of the bank-note 101, and the front end 79a gradually moves

18
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note processing device in accordance with the present invention;

Fig. 4 is a conceptual cross-sectional view of a major portion of the bank-
not e processing device in accordance with the present invention;

Fig. 5 is a conceptual cross-sectional view of a major portion of the bank-
10 note processing device in accordance with the present invention;

Fig. 6 is a conceptual cross-sectional view of a major portion of the bank-
not e processing device in accordance with the present invention;

Fig. 7 is a conceptual cross-sectional view of a major portion of the bank-

ROLe B Pgessbad iy the Hdle S HARAGE the bank!ifore A Bral BY AR Roward the

Fig. 8 is a conceptual cross-section I po

note processstagkeley1 ¢ild Byaheé eotanacofthe 'bankendteqnfal dritR1 ONWhe

. . I}]the baxt(k-
Fig. 9 is a conceptual cross-sectional view of a major portion of the bank-
note processhaty Helparallel shafto tataackthel stickerd psideetite position] whiere the bottom

Fig. 10 is a C?Bce tual cross-sectional view of a major portion of the

bank- 20 no Pdbexfsthepankrnets 10l contactsthesenond levar ‘b ezradually shifts on;
bani- not ¢ pr BREEY the et ead 7aa acPHECERoRRANeTeie pr osent | nvention
AR LTI TR . R e L T
oper ot on 25tk B SRRt By 001 BVBRL, BETAS J0pdeguke
conceptual  chersTOPRavedton thY Pnt%en®I 94 oP e SQbiPRVE 79924 Bown in Fig. 6,
o where the identical parts as Fig. 3 are denoted by the same numerals. When the
10  bottom end 101b of the bank-note 101 leaves from the front end 79a of the second
lever 79, the second lever 79 rotates counterclockwise with the second shaft 74 as
the center by the force exerted by the second urging means 77, and the first lever
25 rotates counterclockwise with the first shaft 26 as the center by the force
exerted by the first urging means 28.  And finally, the first and second levérs 25
15 and 79 return to respective initial positions. .
When the bank-note 101 then parallel shifts even more toward the stacker
71 side by the rotation of the bank-note guide drums 21 and reaches the stacker 71
- the bank-note 101 is caught between the stacker plate, not illustrated, and the
" external surface of the bank-note guide drums by the stack spring, not illustrated,
20  and at the same time, the bank-note 101 is pressed by the chute 34 (Fig. 28) which
constitutes the bank-note transfer passage 4 and moves to the stacker 71 side
according to the rotation of the bank-note guide drums 21, therefore the bank-note
101 1s released from the slits 22, and as a result, the bank-note 101 is loaded and
stored in the stacker 71 without fail, as shown in Fig. 7, where the identical parts
25 as Fig. 3 are denoted by the same numerals. When the bank-note 101 in the slits
22 reaches the stacker 71, the slits 22 of the bank-note guide drums 21 reach the

position at the outer diameter 21a of the bank-note guide drums 21.

3
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operation of the stacker constituting the bank-note processing device in
accordance with the present invention; Fig. 14 is a conceptual
cross-sectional view of a nmmjor portion depicting the

attachnment/renoval operation of the box constituting the bank-note

processi ng 5 device in accordance with the present invention; o
Fig. 15 is a conceptual cross-sectional view of a major portion depicting

t he attachnment/renoval operation of the box constituting the

bank- not e processing device in accordance with the present invention;

Fig. 16 is a COWS&thé'inﬁr@&ﬁbéﬁ@-&io@é‘@bl‘Ha%%é n%rﬁil%n%%dihﬁpﬂﬁﬁé‘ﬁsﬁ h1g

the 10 attachnent/renoval operation of the box constituting the bank-note

processing stackedantdatored mctherstackes M, Ak shbwmrineBien 7, andehé bottom end 101b

Fig. 17 is a conceptual cross-sectional view of a major portion depicting

t he at ohtheank-note 18l engages with tife bank-hote mvessd-flowing preventive lever

bank-note pr 88:3 ?iwnl%ch the pootlgr\lltiigl%riogle?ﬁ %s%e%% r]cﬁee b%fct]nétg(alopirs(atgferg 111I trlll\éesr’z;cl:lgenr;

5 71 1s pressed by another bank-note stored in the stacker 71 before or by the
stacker plate, not illustrated, and roughly the center 101¢ in the width direction of
the bank-note 101 sticks out into the bank-note transfer passage 4, interfering in
transporting the bank-note to be stored next can be prevented as much as possible.
If a bank-note inserted in the slits 22 and to be parallel shifted toward the

10 stacker 71 side is a bank-note 102 which has a short longitudinal dimension, when
the bank-note 102 parallel shifts toward the stacker 71 side by the rotation of the
bank-note guide drums 21, the bottom end 102b of the bank-note 102 contacts the
second lever 79, as shown in Fig. 8, where the identical parts as Fig. 3 are denoted

by the same numerals, and at the same time, the bottom end 102b of the bank-note

—
oo

15 102 presses the second lever 79 resisting the force exerted by the second urging
means 77, and rotates the second lever 79 clockwise with the second shaft 74 as
the center, by which the second lever 79 gradually moves back from the moving

I direction of the bank-note 102, and the bank-note 102 parallel shifts more toward
the stacker 71 side by the rotation of the bank-note guide drums 21. 'When the

20  bank-note 102 parallel shifts toward the stacker 71 side by the rotation of the
bank-note guide drums 21, the position, where the bottom end 102b of the bank-
note 102 contacts the second lever 79, gradually shifts toward the front end 79a of
the second lever 79 side. ~Since the second lever 79 rotates resisting the force
exerted by the second urging means 77, the first lever 25 slightly rotates

25 clockwise with the first shaft 26 as the center by the resilience of the second
urging means 77, resisting the force exerted by the first urging means 28.

When the bank-note 102 parallel shifts more toward the stacker 71 side by

20



15 * Fig. 18 is a conceptual plan view of a nmej or portion depicting the
attachment/renmpval operation of the box constituting the bank-note

processi ng device in accordance with the present invention;

Fig. 19 is a conceptual plan view of a major portion depicting the
attachment/renmoval operation of the box constituting the bank-note
processing 20 device in accordance with the present invention;

Fig. 20 is a conceptual cross-sectional side view of a major portion of a
conventi onal bank-note processing device; Fig. 21 is a

concept ual ptherrotation of the bankimaepuidndeans 01 B bb€om end 102b oftfle bank-

attachnent/renoval operation of a box constituting the conventiona
bank- not e 2500t H¥kleavey fremithe front end 79a of Hicgsecdhd lever F9nge B in Fig. %,
cross-sectional view of a major portion depicting the operation of "t he
convent i onal WBSFkthsoidengicat paes ag Fig\3 ere denoted by the same numerals. Then the
12 second lever 79 rotates counterclockwise with the second shaft 74 as the center by
5  the force exerted by the second urging means 77, and the first lever 25 also rotates
counterclockwise with the first shaft 26 as the center by the force exerted by the
first urging means 28.  And finally, both the first and second levers 25 and 79
return to the respective initial positions.
b When the bank-note 102 then parallel shifts even more toward the stacker
10 71 side by the rotation of the bank-note guide drums 21, and the bank-note 102 in
the slits 22 reaches the stacker 71, the bank-note 102 is caught between the
stacker plate, not illustrated, and the external surface of the bank-note guide
drums by the stack spring, not iltustrated, and at the same time, the bank-note 102
is pressed by the chute 34 (Fig. 28) which constitutes the bank-note transfer
15 passage 4 and moves to the stacker 71 side according to the rotation of the bank-
note guide drums 21, therefore the bank-note 102 is released from the slits 22, and
as aresult, the bank-note 102 is loaded and stored in the stacker 71 without fail,
-~ as shown in Fig. 10, where the identical parts as Fig. 3 are denoted by the same
numerals. When the bank-note 102 in the slits 22 reaches the stacker 71, the
20 slits 22 of the bank-note guide drum 21 reach the position at the outer diameter
21a of the bank-note guide drums 21 shown in the drawing.

This means that even a bank-note 102 which has a short longitudinal
dimension can be stacked and stored in the stacker 71 and the bottom end 102b of
the bank-note 102 engages with the front end 79a of the second lever 79 of the

25  bank-note reverse-flowing preventive lever 80, as shown in Fig. 10, therefore the
potential problem that the bank-note 102 once stored in the stacker 71 is pressed

by another bank-note stored in the stacker 71 before or by the stacker plate, not
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Fig. 23 is a conceptual cross-sectional view of a major portion depicting

t he : operation of the conventional bank-note processing device;
Fig. 24 is a conceptual cross-sectional view of a major portion depicting
t he operation of the conventional bank-note processing device;

5 Fig. 25 is a conceptual cross-sectional view of a nmajor portion
depicting the operation of the conventional bank-note processing
devi ce; Fig. 26 is a conceptual cross-sectional view of a
maj or portion depicting the operation of the conventiona

bank-note pr | R : h Chri ' g
Cross-secti pﬁgil%ﬁ\?:t%tgv %@’%&%ﬂlﬁl%ﬁh%gﬁtlegr%ogg&l&f? ggdﬁgﬁCﬁoﬁmgtg@#i%oﬁwof
the convent i b02stitke buniito the ®aakshots teimsfSiepasiage 4, interfering in trandfictingihe

is a conceptual top view of a mmjor portion depicCting a state
bank- not e st bamktniote tdhbe steredarexticanke preventedoas meichaskpamilsiet r ansf er
passage of t he conventional bank-note processing device. 15
BEST MODE FOR CARRvihuswayT imite banknmitogrocessing device 51, the bankanbteeeversé- a
bank- not e prﬂcessi ng device in cordance with the

Wi

i nvent i o’ wi FPVABG/PEEVEIELYS leves s J@'ﬁaéﬁ‘-bly supported; waghe ﬁfé’@mﬁgf and is

b 0cess! ng. dROrRBIsEY of B8 i ReER 3 ice s sbotsr Then tha o et 21a of the
bank-note guide drums 21, the first energy exerting means 28 which constantly
exerts force on the first lever 25 toward the bank-note transfer passage 4 side, the
first stop 32 which controls the first lever 25 not to rotate more than at a

—
i)
!

10  predetermined rotation angle toward the bank-note transfer passage 4 side, the |
second lever 79 which is rotatably supported at the front end 25¢ of the first lever
25 via the second shatft 74, the second stop 76 which controls the second lever 79
not to rotate more than at a predetermined angle toward the bank-note transfer
passage 4, and the second urging means 77 which constantly exerts force on the

15 second lever 79 toward the bank-note transfer passage 4 side, therefore at the
initial position where the bank-note reverse-flowing preventive lever 80 returns
after storing the bank-note in the stacker 71, the length of the portion sticking out

(7 through the hole 54 toward the bank-note guide drums 21 is longer compared with
- the prior art, and as a result, the bank-note stored in the stacker 71 engages with

20  the bank-note reverse-flowing preventive lever 80 without fail, even if the
inserted bank-note is a bank-note 102 having a short longitudinal dimension.

Also 1n this bank-note processing device 51, the second lever 79 is
rotatably supported, via the second shaft 74, at the front end 25¢ of the rotatable
first lever, which is shorter than the outer diameter 21a of the bank-note guide

25  drums 21 and on which force is constantly exerted toward the bank-note transfer
passage 4 side by the first urging means 28, and force is constantly exerted on the
second lever 79 toward the bank-note transfer passage 4 side by the second urging
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20 identical parts as Fig. 20 are denoted by the sane nunerals.

Conpared wth the conventi onal bank-note processing device, the structure
of this bank-note processing device in accordance with the present

i nvention is conpletely different in the follow ng three aspects.
(1) Structure of the bank-note reverse-flow ng preventive |ever (the 25
portion related to the first aspect of the present invention).

(2) Structure of the stored bank-note dropping prevention neans for
preventing the bank-notes stored in the stacker fromdropping fromthe

| ower part means 77, therefore the bottom end of the bank-note leaves froni the front end 79a

of the stacker when the stacker is separated fromthe main unit (the .
portion rel aoBthe lever 79 before the banlondtemgwerse-tiowing prewveantive ieves 80, svhich is
(3) The str us?ﬁi%tré% i(rjxfpa}rrz}lelef1 wi&c&rée&n/kr_ggltévggmr%gg Bgssoafgew gy ?1(1)33( rct)t%ti%enal driving
of the bank-note guide drum 21, reaches the outer diameter 21a of the bank-note
5 guide drums, that is, before the bank-note reaches the stacker 71, and as a result,
the bank-note reverse-flowing preventive lever 80 returns to the initial position
without fail when the bank-note is stored in the stacker 71.  As a consequence,
the potential problem where the bank-note reverse-flowing preventive lever 80
engages with the bottom end of the bank-note pressed by another bank-note
10  stored in the stacker 71 before and cannot return to the initial position can be
prevented as much as possible. | |
Even when the inserted bank-note is a bank-note 102 having a short
longitudinal dimension, the bank-note 102 can be engaged with the bank-note
reverse-flowing preventive lever 80 without fail when the bank-note 102 is stored
15  inthe stacker 71, and the potential problem where the bank-note 102 once stored
in the stacker 71 is pressed by another bank-note stored in the stacker 71 before or
by the stacker plate, not illustrated, and roughly the center 102¢ in the width
;o direction of the bank-note sticks out into the bank-note transfer passage 4,
' interfering in transporting the bank-note to be stored next can be prevented as
20 much as possible. |
In other words, when the bank-notes of which longitudinal dimensions vary
are stored in the stacker 71, the bank-note processing device 51 can engage the
bank-notes with the bank-note reverse-flowing preventive lever 80 without fail,
and the potential problem .where the bank-note once stored in the stacker 71 sticks
25  outinto the bank-note transfer passage 4 interfering in transporting the bank-note
to be stored next can be prevented as much as possible.
Particularly, the bank-notes stored in the stacker 71 tend to swell toward
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renovably attached to the main body (the portion related to the third
aspect of. the 5 present invention). The structures
stated in (1) to (3) will now be described in detail, beginning

with (1) structure of the bank-note reverse-flow ng preventive |lever in
accor dance with the first aspect of the present invention. This
bank- note processing device 51 conprises a rectangul ar main body 52 10
and a stacker 71 which is renovably attached to the rear face 52a of the
mai n body 52. In the main body 52, the L-shaped

bank:not e ! I st ailc-A8RsAdRstlr PR £dide by air which érfterdians thebentet afedlof

t he bank-note transporting ne or guiding the bank- not e

i nserted frofid henitables @l theshitith Hiteetione thsreforediaring dnsftankeasteageerbe-t he

15 shutter neans 18 for opening/closing the bank-note transfer _passagie 4,
the bank-  flowing preventiviebevelri8aisi affectiverts preveninthei ataveqpotanitapratilems.
head and ot her parts for j udgi ng the genui neness of the bank-note
after the bank-nofdso in thexbapkomote prycessi@g device 51, adbtt@eftﬁa BOtedS
means 11 and is, passed thr Olégh t.he shutter,

bank- not &5 shPPsiticgeae spreg Wﬂﬁ@ iHQQW%%rT&%%jﬁ%&gsgﬂg‘&d@@ké%m&e%@ﬁﬁms
23 e i, LSRR i, b B e
bei 12 whi ol 0, it e R Aote A RERIIARE SR the predeteriiARd BeSiididus
vertical porg ﬁrgtm‘égﬁﬁig?%&a%dﬁ%ﬁ)réﬂiﬁ%ﬁ@ staeRes dWdn4hisadiskel figerofionie-thet e

25 ¢(Txansportin i ving means 17 which further conprises pulleys 13,
14, “35 and Potential Gblepn whidreithe bankl-niote atored inftke stavken il ds mobeagaged ng

belt 12, just like the prior .

10  with the bank-note reverse-flowing preventive lever 80 and sticks out into the
bank-note transfer passage 4 interfering in transporting the bank-note to be stored
next can be prevented as much as possible.

Now the structure of the stored bank-note drop prevention means which |
prevents the bank-note stored in the stacker from drbpping through the lower part

15  of the stacker when the stacker is separated from the main body stated in (2)
related to the second aspect of the present invention will be explained.

The stored bank-note drop prevention means 91 is comprised of the above
(7 mentioned bank-note reverse-flowing preventive lever 80, as shown in Fig. 11,
which is a conceptual cross-sectional view of a major portion depicting the state

20 where the stacker is separated from the main body. The bank-note reverse-
flowing preventive lever 80 is disposed at the protruding section 92 which is on
the front face 71a of the stacker 71, roughly at the center of the lower part of the
body 35 of the stacker 71, as shown in Fig. 11 and Fig. 12, which depicts the front
face of the stacker. On the front face 71a of the stacker 71, the protruding

25  section 93 is also disposed, roughly at the center of the upper part of the body 35.

In the bank-note processing device 51 comprising this stored bank-note

drop prevention means 91, as shown in Fig. 11, when the protruding section 92
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art.

14

The stécker 71, on the other hand, conprises a body 35 corresponding to
t he conventional stacker 37 (Fig. 20) and the bank-note reverse-fl ow ng
preventive | ever 80 which is disposed in the body 35 and prevents

bank- not es
bank-note transfer passage 5 4.

once stored in the stacker 71 fromsticking out into the
The bank-note reverse-flow ng

preventive | ever 80 is disposed in the notch 72 forned in the front
face 7la of the stacker 71, shown in Fig gﬁrlsed of a
first |ever dpasedmatthe lowpopart of she mckbb% 1srmﬁerwﬁtwi méa interfit groovest

urgi ng neans 28 ich corre poq%%me (;hﬁmﬁ%g¥%mgfgiég?ed ur gi ng .negns, a

REA
o
47

10

15

20

25

not illustrated, whic n the main body 52, not
llustrated, roughly at the center in the longitudinal direction, the notch 72 is
positioned at the position of the notch 53 of the main body 52, as shown in Fig. 2,
so as to form a hole 54. Also when the protruding section 93 formed at the
upper part of the stacker 71 shown in Fig. 11 is inter-fitted with the attachment
groove, which is formed on the rear face 52a of the main body 52 and at the upper
part in the longitudinal direction, the stacker 71 can be attached to the main body
52, as shown in Fig. 1.

Fig. 13 is a conceptual plan view depicting the front face of the stacker
when the separated stacker is attached to the main body. '

The stacker 71 can be separated from the main body 52 as shown in Fig. 11
if the operation in reverse of the above procedure is performed, and in the stacker
71 separated from the main body 52 in this way, the bank-note 101 stored in the
stacker 71 is confined roughly at the center 101¢ and at the lower parts of the side
faces of the bank-note 101 and the bottom end of the bank-note 101 by the first
lever 25 and the second lever 79 of the bank-note reverse-flowing preventive
lever 80, therefore the potential problem where the bank-note 101 stored in the
stacker 71 drops from the stacker 71 when the stacker 71 is separated from the
main body is prevented as much as possible, which further improves safety in
bank-note collection operation.

Now the structure of the box attachment/removal means stated in 3)
related to the third aspect of the present invention will be explained.

The box 9 shown in Fig. 1 is a box 9 comprised of an I-shape in the cross-
section where the entire bottom chute 6 area of the horizontal portion 4a
constituting the L-shaped bank-note transfer passage 4 and the upstream part of
the bottom chute 8 of the vertical portion 4b, which are integrated, just like the
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10 first stop 32 which corresponds to the above mentioned stop a second

| ever 79,- a second urging neans 77, and a second stop 76. Fig. 2 is a
concept ual perspective view of a mgjor portion of the bank-note
processi ng device, where the parts having the sanme functions as Fig. 1
are denoted by the sane nunerals. As Fig. 2 shows, the notch 72 formed
on the stacker 71 contacts the notch 53 forned 15 on the rear face 52a of
the main body 52 and forns a hole 54 when the stacker 71 is attached
to the main body 52. The first lever 25 is an L-shaped | ever

di sposed bet pgigpatthe PRé L—@ﬁaﬂ&i‘ﬂf&nk—no}:e ﬁﬁﬁf;ﬁﬁg 't'a§'§ag‘ér4J \;\U%rix:\g%isl% ItHe E@a_ﬁzoﬁfﬁ

this first lever 25 is conpri'sed of a |ong ength Is set

to be short epottimn4 twikichuisefiritien geigirised of cHuteh6 ddnk andtike 2erticilipdetidh Ul
21 (Fig. 1), and a short shaft 25b where a protrudi ng section 25f,

whi ch cont actdiches futhemedmaprisé® af chutdse8 and & 72 formed on the stacker
71, is di sposed.. The bent part 25g of the first lever 25 is inserted

into the first shahe twe 9 is remavebly attackedrtodhe imain hadsh52Miysthef the notch
Lot 52, e Erbn g Eaenns 61, A RS R os il vt
haft 25a of first 25 tch 73 di rect ed s formed
and the secotCal o deRBALY (el Sl and s FERDSRartZiRld By Che”
notch 73. Al §npdrtdd Gt AR flid Bodl ™. SPRd 1435 Sfbdebtld ol e ctisi¥l Yiew of a

15

.~ main portion of the bank-note processing device 51, where the pulleys 15 and 16
(e

and other parts disposed in the box 9 are not illustrated.

10 This attachment/removal means 61 comprises a guide groove 62 which is
formed on both sides of the inner surface of the main body 52, a guide protrusion
65 which is formed on both sides of the box 9 and is guided into the guide groove
62, a guide protrusion escape hole 66, which is formed at the end of the guide
groove 62 directed upward, and a guide protrusion support hole 67 which is

15 formed on both sides of the main body 52 and at the end 62b of the guide groove
62. |

In the bank-note processing device 51 having this attachment/removal

iy means 61, the guide protrusion 65 is inserted in one end 62a of the guide groove
62 in the initial state where the box 9 is attached to the main body 52 shown in

20 Fig. 14.

To separate the box 9 from the main body 52, the guide protrusion 65 in the
guide groove 62 is guided into the rear face 52a side of the main body 52 along
the guide groove 62, and the guide protrusion 65 is contacted to the end 62b of the
guide groove 62 as shown in Fig. 15, where the identical parts as Fig. 14 are

25 denoted by the same numerals. At this time, the guide protrusion 65 is inserted
in the guide protrusion support hole 67, but the guide protrusion 65 cannot be
guided upward since the guide groove 62 is positioned at the upper part.
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stop 76 passes through at a location slightly below the second shaft 74
toward the bank-note transfer passage 4 side. The first
urging neans 28 is conprised of a spring 27 where one end 27a is

supported by a spring support section 84 disposed in the stacker 71 and the
other 5 end 27b is connected to the short shaft 25b of the first |ever 25.
The rear end 79b of the second lever 79 is conprised of a piece 79c which
is formed at the bank-note transfer passage 4 (Fig. 1) side, and a shaft
support section 79b having a cross-section of roughly an arc shape,
where the second When theaguidespriotrustome65 esl guided] toveardrthiefeomteface $2b st off's
inserted intg the.notch 73 of the 10 first |ever 25, ) The second
urgi ng nmeansWE7EEL g@ﬁﬁrﬁ%wnﬁwﬁ snde groow Bcthe prdearatrusmn 65 cohtactsa

over o 285174 ot wideHaDouins bOlsuharicat the Sukis DRIDHION 65ds nserted

|0 e ark BELRORANEA eyl SREHRBHCAob 54 I8, P MRS i

as the s fficpals, 30 viiRdthe Suid@babon 63 bifhed Fublhr Uik SYEE 058
shape of the guide supporting hole 67, the guide protrusion 65 passes through the
guide protrusion escape hole 66 as shown in Fig. 17, where the identical parts as

. Fig. 14 are denoted by the same numerals, and the engagement between the guide
protrusion 65 and the guide groove 62 is cleared, therefore the box 9 can be

16 separated from the main body 52 as shown in Fig. 18, where the identical parts as
Fig. 14 are denoted by the same numerals. |

The separated box 9 shown in Fig. 18 can be attached to the main body 52
if the above operation is executed in reverse.
In a state where the guide protrusion 65 is in contact with the end 62b of

15 the guide groove 62 as shown in Fig. 15, the guide protrusion 65 is inserted in the
guide protrusion supporting hole 67, by which the box 9 is supported at the main
body 52, therefore if the operator supporting the box 9 by hand releases the box 9,
the box 9 rotates downward with the guide protrusion 65 as the center due to its
own weight.

20 When the box 9 rotates for a predetermined angle, the base of the body of
the box 9 disposed between the guide protrusion 65 contacts a notch, not
llustrated, formed in the base of the main body 52, so as to control the rotation of
the box 9, so the entire box 9 is supported at the main body 52 via the guide
protrusion 65 and the guidé support hole 67 as shown in Fig. 19, where the

25 identical parts as Fig. 14 are denoted by the same numerals,.

Since an open space is created in the upper part 9a of the box 9 supported at

. the main body 52, the maintenance, inspection and cleaning of the bank-note
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transfer passage 4 side by the first urging neans 28. The rotation of the
first - lever 25 toward the bank-note transfer passage 4 side is
controlled to be |less than at a predeterm ned rotation angle by the
protrudi ng section 25f formed on the first 20 |ever 25 contacting the
bottom face 72a of the notch 72. The second lever 79 is rotatably
supported with the second shaft 74 as the center and force is constantly
exerted on the second |lever 79 to the bank-note transfer passage 4 side by

t he second urg! ng means 77. The rotation of the second |lever 79 is
control | ed t traheporting treaastlatheshataredanel Siorate banktnate identificatyon meeans
pi ece 79c contacting the shaft 25 75. Qperation of the above

Tént i oned badR-cantle performedrusinig this spaae,vand atrthat time, apeopstptaginesd. not hold
the box 9, which improves work efficiency.
If the above operation is performed after the box 9 is returned from the
5  state where the box 9 is supported at the main body 52 to the state shown in Fig.
15 by rotating the box 9 counterclockwise with the guide protrusion 65 as the
center, then the box 9 can be separated from the main body 52.
As described above, in the bank-note processing device in accordance with
e the first aspect of the present invention, the bank-note reverse-flowing preventive
10 lever comprises the first lever which is rotatably supported via the first shaft and
is shorter than the outer diameter of the bank-note guide drum, the first u:rging.
means which constantly exerts force on the first lever toward the bank-note
transfer passage side, the first stop which controls the first lever not to rotate more
than at a predetermined rotation angle toward the bank-note transfer passage side,
15  the second lever which is rotatably supported at the front end of the first lever via
the second shaft, the second stop which controls the second lever not to rotate
more than at a predetermined rotation angle toward the bank-note transfer passage
side, and the second urging means which constantly exerts force on the second
Jever toward the bank-note transfer passage side, therefore at the initial position
20  where the bank-note reverse-flowing preventive lever returns when the bank-note
is stored in the stacker, the length of the portion sticking out through the hole
toward the drums is longer compare with the prior art, and as a result, the bank-
note stored in the stacker engages with the bank-note reverse-flowing preventive
lever without fail, even if .th'e inserted bank-note is a bank-note having a short
25 longitudinal dimension. Also in the bank-note processing device in accordance
with the first aspect of the present invention, the second lever is rotatably
supported, via the second shaft, at the front end of the rotatable first lever, which
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Since the bank-note transfer passage 4, the bank-note transporti ng means
11, the shutter neans 18 and the bank-note identification nmeans 19 of the

bank- not e processi ng device 51 perform operations the sane as the
prior art, operation after insertion of the bank-note judged as
genuine into the slits 22 of the bank- 5 note guide drunms 21 will be
descri bed here. In this bank-note processing device 51, the
slits 22 of the bank-note guide druns 21 are positioned so as to

mat ch t he bank-note transfer passage 4 at the initial position, as
shown in Fi gis Shortbethan the outendiamétepaf tlse banlEinpte Zuideddansaad on whictvy

t he sanme nunerals. 10 In the bank-note reverse-f|low ng preventive

| ever 80, at fore ismanstanthpexertedtoward thetbank-note transfep pessagerside pyiige first

shaft 25a of the first l|ever 25 sticks qut thraough the hole 54 in the
direct | on patHERE RS, AME foisHs onsanty avested i thesecondlgvenairard the

Lhe. bank-not G, 0 U2 L SL0e s SHSG L B LG BREILE0 7okl
ortire sesondeuantnds Joaldbnptle LS SRk Gk ilEn R IR i

gui de druns M&ﬂ%tﬁhﬂgeg) @ﬂe%s?@f%&l‘%gg& reache$ fi¥ 8fer Widdetdr@rIhaf t

75. en t ank-note 101, IS genuine, 1Is transported

al ong the barjank-note fdide druaishytheorsanoérididyyof the banlknots guideadramey that s,

nmeans 11, the front end is 20 inserted into the bottomend 22a of the
slits 22 of theforestlie barilengte reacHesithe §tRcker, and as2Pjesultnthe bettomsend ofithe
bank-note 101 i s caught between the edge of the slits 22 of . the

bank-~hot e guihwekdnoiesleavesithe seconddavenand the barlesote myass-flomingmprgventive
therefore the inserted bank-n 101.is transport fyrther, upstream aj on
the slitd0 Tever returns to the mftiai pos%uon without a1l v$€en the Qank—n% e 1S sa{oread i the

stacker. As a consequence, the potential problem where the bank-note reverse-

flowing preventive lever engages with the bottom end of the bank-note pressed by
another bank-note stored in the stacker before and cannot return to the initial
position can be prevented as much as possible.

15 Therefore, even when the inserted bank-note is a bank-note having a short
longitudinal dimension, the bank-note can be engaged with the bank-note reverse-
flowing preventive lever without fail when the bank-note is stored in the stacker,
and the potential problem where the bank-note once stored in the stacker is
pressed by another bank-note stored in the stacker before or by the stacker plate,

20  not illustrated, and roughly the center in the width direction of the bank-note
sticks out into the bank-note transfer passage interfering in transporting the bank-
note to be stored next can be prevented as much as possible.

In other words, in the bank-note processing device in accordance with the
first aspect of the present 'inifention, when the bank-notes which longitudinal

25 dimensions vary are stored in the stacker, the bank-note can be engaged with the
bank-note reverse-flowing preventive lever without fail, and the potential problem

where the bank-note once stored in the stacker sticks out into the bank-note
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22 by the transporting force of the bank-note transporting belt 12. 25

Wien a sensor, not illustrated, detects that the bottomend 101b of the
bank-note 101 reaches a predeterm ned position in the slits 22 of the
bank- not e gui de drunms 21, as shown in Fig. 3, normal rotation of the
bank-note transporting 17

belt 12 stops, and at the sane tinme, the bank-note guide druns 21 rotate in
opposite directions at a sane phase, and as a result, the bank-note 101
I nserted into the slits 22 parallel shifts toward the stacker
71 si de. transfer passage intefferinghin thensponting thobapknmate to betstoned naximan be
the stacker 71 side by the 5 rotation of the bank-note guide druns
21, the bott prexanded ashnuch ap@ossibie.not e 101 havi ng a nor nal
ongi tudinal di ne%%irﬁ)gulcélqlgft, Cct: gaxtlﬁ-%olteosns o?eh Int th%SSataazertﬂetend to swell toward
the bank-note transfer passage side by air which enters into the center area in the
5  width direction of the bank-notes therefore having this bank-note reverse-flowing
preventive lever is effective to prevent the potential problems described above.
Also in the bank-note processing device in accordance with the second
aspect of the present invention, the bank-note reverse-flowing preventive lever,
D) which is disposed between the pair of bank-note guide drums when the stacker is
10  attached to the main body so as to prevent the bank-notes stored in the stacker
from sticking out into the bank-note transfer passage, is disposed in the stacker, so
when the stacker is separated from the main body, this lever can prevent the bank-
notes stored in the stacker from dropping, and as a result, a bank-note processing
device which can prevent potential problems where the bank-notes stored in the
15 stacker stick out into the bank-note transfer passage interfering in processing the
bank-note to be transported next and can prevent bank-notes stored in the stacker
from dropping when collecting bank-notes as much as possible.
In the bank-note processing device in accordance with the third aspect of
- the present invention, the attachment/removal means comprises a guide groove
20  which is formed on both sides of the inner surface of the main body, a guide
protrusion which is formed on both sides of the box and is guided into the guide
groove, a guide protrusion escape hole which is formed just before the end of the
guide groove directed upward of the guide groove, and a guide protrusion support
hole which is formed on both sides of the main body and at the end of the guide
25  groove, therefore the box is slidably attached to the main body when the guide
protrusion is inserted in the guide groove via the guide protrusion escape hole,

and is rotatably supported at the main body and the box is separated from the
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first lever 25, presses the first lever resisting the force exerted by the

first urging nmeans 28, and rotates the first lever 25 in the
cl-ockwi se direction with the first shaft 26 as the center, as shown in Fig.
4, where the identical parts as Fig. 3 are 10 denoted by the sane

nunerals, therefore the first |ever 25 gradually noves back
into the hole 54 fromthe rear end side of the long shaft 25a, and the

bank- not e 101 parallel shifts nore toward the stacker 71 side
by the rotation of the bank- note gui de druns 21. \Wen the
bank- not e 10fpatRldyeby oibing eagsideljoatisidefrom the guide grodvesiia ehd guides
rotation of the ban -n%te gul age druns 35}‘ the positi on,gmvvnegrre the - 15

bot tom end 1 idiratiohclpe hotwtibehthe gaidaptotrision is imsterteebviarthesuide adual | y

shifts toward the front end 25e of the first |lever 25 side. The
second | ever prétrusivatsapport hole, as a congequanceyifi thethnx rotatas dosvewapd with the
mai ntaining the initial position where the piece .%%g.is in cogtac w t.h the
shaft 75.  guide protrusion as the centengusdartsowa weghan 3 state Where e gpge
toward the stacker, 71 side by . 20 .t rotajion of the bank-not.e gui
drums 21,5t hPTeEesiom isan coptastoyith Hee Gachiof thé Buitie EfbcRie, ol opsd il ofhtF
the first Iev?r 25 and ézlgnttz% ti’Pt he second | ever 79, as shown in
Fig. 5 wher& the UpREmPAL 4 ﬁ% & as Fig. 3 are denoted by the sane
nunerals. T ReSnteRgndd i [ ariP cRLAMALE Yhe BAfE-8dte transportin
count ercl ockw se \;\Afflhe e T rﬁgééﬁéﬁ%&%@ as R bt tﬁe center bQ)theg

force exer t eqndind dtebdi-Hote (dbuiificiEEmaths Hecpatonned sitay thi9 space, the 25

on the other , rotates c wise with the second shaft 74 as the center
resisting thepepitee cangrerfuinbthdsbopeeattond usigg bpthihands Bimdeyit ihaot necsssary to
pressi ng the bottomend 101b of the bank-note 101, and the front
end 79a goadbmld yherberswhile performing these operations, which makes the operation

18

simpler and improves work efficiency, and as a result, 2 bank-note processing |

device which simplifies maintenance, inspection and cleaning operations of

various devices disposed on the bank-note transfer passage and improves work

efficiency can be provided.

15
INDUSTRIAL APPLICABILITY
The present invention is suitable for a bank-note processing device used for

-~ an automatic vending machine, a money changing machine, a pachinko ball

s

dispenser and a metal token dispenser.
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back into the hole 54, therefore the bank-note 101 parallel shifts nore
toward the stacker 71 side by the rotation ofthe bank-note guide
druns 21. \Wen the bank- note 101 parallel shifts to

stacker 71 side, the position, where the bottom end \mi{mﬁﬁﬁu!ﬂﬂmi"lm
bank-note 101 contacts the second | ever 71, gradually shifts

the front end 79a side of the second | ever 79. When the
bank-note 101 parallel shifts nore toward the stacker 71 side by

the rotation of the bank-note guide druns 21, the bottomend 101b of the
bank- note 101 |eaves from the fro@LARMS9a of the second |ever
79, as shown in Fig. 6, where the identical parts as Fig. 3 are denoted by
t he sane nuneral s. \Wen the 10 bottomend 101b of the bank-note 101

| eaves fromthe front 'end 79a of the second | ever 79, the second
lever 79 rotates counterclockwi se with the second shaft 74 as t he

center by the force exerited by the second, ur means 77, and the first
| ever Y f & baxﬂ(-ngte processmg device cc()]mprlsmg

bank-note transporting means for transporting a bank-note inserted from a

bank-note slot along a bank-note transfer passage;

bank-note shifting means having a pair of bank-note guide drums where
slits for inserting both ends in the width direction of the bank-note transported by
the bank-note transporting means along the longitudinal direction of the bank-
note so as to shift the bank-note inserted in the slit to a stacker side by rotating the

pair of bank-note guide drums in directions opposite from each other at a same
phase; and

a bank-note reverse-flowing preventive lever which is disposed between the
pair of bank-note guide drums for preventing the bank-note stored in the stacker
from sticking out into the bank-note transfer passage,

characterized in that the bank-note reverse-flowing preventive lever
comprises:

a first lever which is rotatably supported via a first shaft and is shorter than
the outer diameter of the bank-note guide drums;

a first urging means for constantly exerting force on the first lever toward
the bank-note transfer passage side;

a first stop for controlling the first lever not to rotate the first lever more
than at a predetermined rotation angle toward the bank-note transfer passage side;

a second lever whiclﬁ is rotatably supported at a front end of the first lever
via a second shaft;

a second stop for controlling the second lever not to rotate more than at a

predetermined rotation angle toward the bank-note transfer passage side; and
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25 rotates counterclockwise with the first shaft 26 as the center by the
force exerted by the first urging neans 28. And finall the first

. Y,
and second | evers 25 15 and 79 return to respective :Ag:lmu”mgmﬂllﬂm“,
Wien the bank-note 101 then parallel shifts even nore towahk !
71 side by the rotation of the bank-note guide druns 21 and réaches"thd *

st acker 71, t he bank-note 101 is caught between the stacker plate,
not illustrated, and the external surface of the bank-note guide
druns by the stack spring, not illustrated, 20 and at the sane tine,

t he bank-note 10laisecpndssgihgmeans fohcomstuly Exertisforabionithe second lever
constitutes the bank-note transfer passage 4 and noves to the stacker 71

si de tewanst thengank-note transteripassage sidle. bank- not e gui de druns 21,
therefore the bank-note 101 is released fromthe slits 22, and as a
result, the bank-note 101 is | oaded and stored in the stacker 71

w thout fail, as gshown ,in Fg. .7, where the . dentical. E_arts 25 as Fig.

3 are denoted by éhe sﬁgaﬂf&'ﬁ@tﬁﬁchw ddcE SARMIEBE101 in the slits

22 reaches the st o t skits - Nt e ' :

reach the %;lggh Péﬂy ggﬁ{wegu?fgbg‘hﬁ%@?%ﬁ%%p% S ﬁ}é@ﬁ%gﬁ{(&%@é&mw

gui de drums Zkank-note inserted from a bank-note slot along a bank-note transferfassage, and
bank-note shifting means having a pair of bank-note guide drums where slits for
inserting both ends in the width direction of the bank-note transported by the

R bank-note transporting means along the longitudinal direction of the bank-note so

as to shift the bank-note inserted in the slots to the rear face of the main body by

rotating the pair of bank-note guide drums in directions opposite from each other
at a same phase;

a stacker which is removably attached to the rear face of the main body so
as to store the bank-note inside via the bank-note shifting means; and

a bank-note reverse-flowing preventive lever which is disposed between the
pair of bank-note guide drums for preventing the bank-note stored in the stacker
from sticking out into the bank-note transfer passage when the stacker is attached

. to the main body,
: characterized in that the bank-note reverse-flowing preventive lever is

disposed in the stacker, so that when the stacker is separated from the main body,
the bank-note reverse-flowing preventive lever prevents the bank-note stored in

the stacker from dropping out of the stacker.

3.  Abank-note ‘pr'ocessing device comprising:

a main body comprised of bank-note transporting means for guiding a
bank-note inserted from a bank-note slot to a bank-note transfer passage, and
bank-note identification means for judging the genuineness of the bank-note
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So the inserted bank-note 101 having a normal |ongitudi naI di mension is

stacked and stored in the stacker 71, as shown in_Fig. 7, and the bottom
end 101b of the bank-note 101 engages with the bank-no .
reverse-flowi ng preventive |ever 80, by which t“ﬂ, lgﬁll ;MH | em
where the bank-note 101 stored in the stacker 5 71 t her
bank-note stored in the stacker 71 before or by the stacker pl ate, not

illustrated, and roughly the center 101 ¢ in the width direction of

t he bank-note 101 sticks out into the bank note transfer passage 4,
interfering passed thrétigh siobaniogmotd trah mehos;bendt ored next can be
prevented as much as possible. I'f a bank-note inserted in t he
slits 22 and to be boxrwhich comstitttes apmmmmbamh-n@emfeﬁgassag@ané 1%
bank-note 102 which has a short |ongitudi nal dinensiagn, wh t he

bank- not e 10ze1pavablyeattathed to thewaain hody viasattashmentéiearo fflﬁ%nsr,ot ation of
t he bank- note gw de.drums_ 21, the bottomend 102b of t.he bank-note 102
contacts the @m@th%@%%m?%nqzﬂgh’@,C%EF%est-he i denti cal

[, the bott imaé?al‘i'@%%‘sgwe piiclt s Rt s BOUT Bl Tt BB e S8R b

79 resisti nggyggrﬂ(q' e exerted by the second urging nmeans 77, and
rotates the F%ever 79 clockwise with the second shaft 74 as t he

center, by which Eﬁﬂ?ﬁ@?@ﬁl&%@%ﬁ%ﬁtiﬁg@ﬁﬂeﬂldﬁ HEheside Fades sfometts amd iNg

direction of the ank-note 102 parallel shifts nore

t owar d gnedet Al ehe glude grodwe;t he rotation of the bank-note guide
dru[nfg 21. \Wen the

a guide protrusion escape hole which is formed just before the end of the

guide groove directed to the upper part of the guide groove; and

a guide protrusion support hole, which is formed on both side faces of the
main body and at the end of the guide groove,

where the box is slidably attached to the main body when the guide
protrusions are inserted into the guide grooves via the guide protrusion escape
holes, and is rotatably supported from the main body when the guide protrusions
are inserted into the guide protrusion support holes, so that the box can be
separated from the main body by escaping the guide protrusions from the guide

grooves via the protrusion escape holes.

34



20 bank-note 102 parallel shifts toward the stacker 71 side by the
rotation .of the bank-note gui de druns 21, the position, where the
bottom end 102b of the bank- note 102 contacts the second |ever 79,
gradually shifts toward the front end 79a of the second | ever 79 side.
Since the second lever 79 rotates resisting the force exerted by the
second urging neans 77, the first lever 25 slightly rotates 25 cl ockw se
with the first shaft 26 as the center by the resilience of the second
urging neans 77, resisting the force exerted by the first urgi ng neans 28.
When the bank-note 102 parallel shifts noABSTReXOTt he stacker 71 side by

20 the rotation of the bank-note guide druns 21, the bottom
end 102b of the bank- note 102 | eaves fromthe front end 79a of the
second |l ever 79, as shown in Fig. 9, where the identical parts as

Fig. 3 are denoted by the sanme nunerals, Then the
A bank-note processing device (51), which prevents bank-notes received in

a stacker from projecting into a bank-note transfer passage interfering with the
next processing and which has a bank-note reverse-flowing preventive lever (80)
that comprises, at least, a first lever (25) turnably supported through a first shaft
(26) and having a length smaller than the outer diameter (21a) of a bank-note

= guide drum (21), a first urging means (28) for constantly urging the first lever
(25) toward a bank-note transfer passage (4), a first stop (32) for preventing the
first lever (25) from rotating toward the bank-note transfer passage (4) through
more than at a predetermined angel of rotation, a second lever (79) turnably
supported on the front end (25¢) of the first lever (25) througn a second shaft (74),
a second stop (76) for preventing the second lever (79) from rotating toward the
bank-note transfer passage (4) through more than a predetermined angle of
rotation, and a second urging means (77) for constantly urging the second lever
(79) toward the bank-note transfer passage (4).



~second | ever
center by 5
first 1ever 25 also rotates
as the center by the force

countercl ockwi se with the fi
exerted by the

79 rotates counterclockwi se with the second shaft 74 as the
the force exerted by the second urging neans 77,

and t he
rst shaft 26

first urging neans 28. And

finally, both the first and second Igyars 25 and 79 return to the
respective initial positiogfs: T t he bank-npte 102 then
paral l el shifts even nore toWhrd he\stack 10 71 shﬁ y the rotation of
t he bank-note guide druns (2], and qh bank; note2402 | zgthe slits 22
reaches the stacker 71, the\bank-n 24 ne

st acker plate, not |IIustrated* d[ he external surface of the bank-note
gui de druns by the stan"s mot{illustrated, and at |the sane
tinme, the bank-note 102 is ¢$$ed by the chute 34 (Fig.|28) which
constitutes the bank-note ﬂransfp 1% Ipassage 4 and noves tojthe stacker
71 side according to the 1 tation t he bank- note gui de¢ drunms 21,
therefore the bank-note 103 i's reL ed fromthe slits 22, and as a
result, the bank-note 102(ijs | oad ngd stored in the st acker | 71 wi t hout
fail, as shown in Fi .ri©4—w% i hel i dentical parts as Fig. 3 are
denoted by the sane unera 8 When the bank-note 102 in the slits 22
reaches the stacker 71, t e 20 hﬂ 2 of the bank-note guide drum 21

reach the position at the
druns 21 shown in the draw
102 which has a short |on

n e stacker 71 and the
K

e front end 79&%0
reverse-flow ng preve

potenti al problenltha?éi
pressed

l
|kud|nﬂ

e
the's

out er pia

ttmnb*

€ secp F I¢ve

# é 2l1a of -t he bank
This neans that ev

' di mension can be stac
1¢2b of t he bank-no
r 79 of the 25 bank
shown in Fig. 10,
once stored in the s

t hey

not e gui de

bn a bank-not e
ked and stored

e 102 engages
not e

efore the
acker 71 is

AL VA {

AVAYAY

NSNS SAS

YA 1L

AN B R AN I ANY]




by anot her bank-note stored in the stacker 71 before or by the stacker

pl ate, not 21

ilfustrated, and roughly the center 102c in the width direction of the
bank- not e 102 sticks out into the bank-note transfer passage 4,
interfering in transporting the bank-note to be stored next can be
prevented as nuch as possi bl e. In this way, in the bank-note
processi ng device 51, the bank-note reverse- 5 flow ng preventive |ever
80 is rotatably supported viahe first shaft 26, and is conpri sed of
the first lever 25 which is gharter then the outer dianmeter 2la of the
bank- not e gui de druns 28, energy exerting nmeans 28 which
constantly exerts fO first lever 25 toward the bank-note
trasfer passage 4 sident}l irst stop 32 which controls the first

| ever 25 not to

r
\
.

53
254
784

FIG. 2



10 predeterm ned rotation angle toward the bank-note transfer passage 4
side, the second lever 79 which is rotatably supported at the front
end 25c of the first |ever 25 via the second shaft 74, the second stop
76 which controls the second | ever 79 not to rotate nore than at a
predeterm ned angle toward the bank-note transfer passage 4, and the-
second urging nmeans 77 which constantly exerts force on the 15 second

| ever 79 toward the bank-note transfer passage 4 side, therefore at the
initial position where the bank-note reverse-flow ng preventive | ever 80

returns after storing the bank-note in the stacker 71, the | ength of
the portion sticking out t hrough the hole 54 _toward the bank-note
gui de drums 21 is | onger conpared with theNrior art, and as a result,

h 20 the bank-note
even if the i nserted
Nudi nal di nensi on.

t he bank-note stored in the stacker 71 engages
reverse-flow ng preventive | ever 80 without fai
bank-note is a bank-note 102 having a short |on
Al so in this bank-note processing device 51, ﬁﬁl gecond lever 79 is
rotatably supported, via the second shaft 74,'zat/fhé&front end 25c¢ of the
rotatabl e first lever, which is shorter thani|t outer dianmeter 21 a
of the bank-note guide 25 drunms 21 and on mhﬁ§ florce is constantly
exerted toward the bank-note transfer pass#@ge 4,side by the first
urgi ng neans 28, and force is constantly exert&x,AnT*Jhe second | ever
79 toward the bank-note transfer passage 4 side|by the second urging
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means “77, therefore the bottomend of the bank-note |eaves fromthe front
end 79a of the lever 79 before the bank-note reverse-flow ng
preventive | ever 80, which is shifted in parallel with the bank-note
transfer passage 4 by the rotational driving of the bank-note guide
drum 21, reaches the outer dianeter 21 a of the bank-note 5 guide druns,
that is, before the bank-note reaches the stacker 71, and as a result,

t he bank-note reverse-flow ng preventive |ever 80 returns to the initial
position wi thout fail when the bank-note is stored in the stacker 71.
As a consequence, the potential problemwhere the bank-note

reverse-fl ow ng preventive | ever 80
bank-note pressed by anot her bank-note 10

and cannot

engages with the bottom end of the
stored in the stacker 71 before

possi bl e.
havi ng a short

return to the initial position can
Even when the inserted b3

prevented as nuch as
-note is a bank-note 102

| ongi t udi nal

di nensi on,

t he ibank-note 102 can be

engaged with the bank-note reverse-fl ow n

pgggentive | ever 80 wit hout
t'acker 71, and t he

fail when the bank-note 102 is stored 15 i

potential probl emwhere the bank-note 102 ohce gt ored
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in the stacker 71 is pressed by another bank-note stored in the stacker 71

before or by the stacker plate, not illustrated, and roughly the
center 102c in the width direction of the bank-note sticks out into
t he bank-note transfer passage 4, interfering in transporting the

bank-note to be stored next can be prevented as 20 nuch as possible.
I n other words, when the bank-notes of which |ongitudinal dinensions vary
are stored in the stacker 71, the bank-note processing device 51 can engage

t he bank-notes with the bank-note reverse-flow ng preventive | ever 80
w thout fail, and the potential problemwhere the bank-note once
stored in the stacker 71 sticks 25 out into the bank-note transfer passage
4 interfering in transporting the bank-note ~to be stored next can be
prevented as nmuch as possible. Parﬂ*gularly, t he bank-notes
stored in the stacker 71 tend to swell toward l\
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t he bank-note transfer passage 4 side by air which enters into the center
area of the bank-notes in the wdth direction, therefore having this
bank- note reverse- flow ng preventive |ever 80 is effective to prevent
t he above potential problens. Al'so in the bank-note processing
device 51, when an inserted bank-note is 5 positioned at a predeterm ned
position in the slits 22 of the bank-note guide druns 21, the
bank-note can be engaged with the bank-note reverse-flow ng preventive

| ever 80 even if the bank-note is positioned t he predeterm ned .
position due to a positioning error, and {5{ stored in the stacker 71
inthis state, therefore the potential prios wher e t he bank-note
stored in the stacker 71 is not engaged 10 w e bank-note
reverse-flowi ng preventive lever 80 and stickéNgut into the bank- not e
transfer passage 4 interfering in transpoﬁ%ingléh bank-note to be stored
next can be prevented as nmuch as possi bl e. = Now t he structure of
t he stored bank-note drop prevention neans\Mhich prevents the
bank-note stored in the stacker from dropping tthﬁbh the |l ower part 15 of
t he stacker when the stacker is separated from theMNmain body stated in (2)

related to the second aspect of the present¥invengion will be explained.
The storedflank-note drop prevention neans i s{@onprised of the above
ment i oned nk-note reverse-fl ow ng preventive I§Ver 0, as shown in Fig.
11, whi is a conceptual cross-sectiongl| yiew qf, a major portion
depi cting the statgy20 where the stacker is inat:n fromthe main body.
The:Bank- not e re\éeNs]e-N flow ng prevent2vg |l Sy (.bf di sposed at the
rotrudi ng seeti 92 ichis oo : ) (N
orm e R 28w RllsE—
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the front face 71la of the stacker 71, roughly at the center of the | ower

part of the body 35 of the stacker 71, as shown in"Fig. 11 and Fig.
12, which depicts the front face of the stacker. On the front face 71
a of the stacker 71, the protruding 25 section 93 is al so disposed,
roughly at the center of the upper part of the body 35. In the
bank-note processing device 51 conprising this stored bank-note dr op
prevention nmeans 91, as shown in Fig. 11, when fYQe protrudi ng section 92
24 di sposed at the | ower part of\&he stacker 71 is
inter-fitted into the interfit groove, not\N lustrated, which is
fornmed on the rear face 52a of the main body SQENnéf illustrated,

roughly at the center in the [ongitudinal difNeci pn, the notch 72 is
positioned at the position of the notch 53 ok;L mai n body 52, as shown in
Fig. 2, 5 so as to forma hole 54. Al so mhgp thecprotruding section 93

N
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upper .part of the stacker 71 shown in Fig. 11 is inter-fitted with the

at t achnent groove, which is forned on the rear face 52a of the nmain
body 52 and at the upper part in the longitudinal direction, the
stacker 71 can be attached to the main body 52, as shown in Fig. 1. 10
Fig. 13°is a conceptwal plan view depicting the front face of the stacker
when the separated stacker is attached to the main body. The
stacker 71 can be separated fromthe main body 52 as shown in Fig. 11

if the operation in reverse of the above procedure is perforned, and in the

st acker 71 separated fromthe main body 52 in this way, the bank-note
101 stored in the 15 stacker 71 is confined roughly at the center 10l1c and
at the |l ower parts of the side faces of therbank-note 101 and the '

| ever 25 and the second
[ive | ever 80,

pte 101 stored in the

gtider 71 is separated from
e, which further inproves
N Now t he structure
er related to the third
aspect of the present invention will be ex#RgL . The box 9
shown in Fig. 1 is a box 9 conprised of an L-shapg,in the cross- 25

section where the entire bottomchute 6 area of tde horizontal portion 4a
constituting the L-shaped bank-note transf p: ss&@e 4 and the upstream
par@ﬁpf the bottomchute 8 of the vert{caj portign 4b, which are

i nt &gyr at ed, j%r li ke the ©

bottom end of the bank-note 101 by the first

| ever 79 of the bank-note reverse-flow ng prey
therefore the potential problemwhere the bank
stacker 71 drops fromthe stacker 71 when the
the 20 main body is prevented as nuch as pqs§
safety in bank-note col |l ecti on operation.
of the box attachnment/renoval neans stated in
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25 " prior art. The L-shaped bank-note transfer paséage 4

conpri ses the horizontal portion 4 which is further conprised of
chutes 6 and 7 and the vertical portion 4b, which is further conprised
of chutes 8 and 9. The box 9 is renovably attached to the main
body 52 by the 5 attachnent/renoval neans 61, as shown in Fig. 14, where
the identical portions as Fig. 1 are denoted by the sanme nunerals, and
is tenporarily rotatably supported at the main body 52. Fig. 14 is a
conceptual cross-sectional view of a mai n portion of the bank-note
processi ng device 51, where the pulleys 15 andgAp and ot her parts

Thi s attachnment/renbva
F_fofned on both sides of
't rusion

di sposed in the box 9 are not illustrated. 10
means 61 conprises a guide groove 62 which is
the inner surface of the main body 52, a guide

p
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65 which is formed on both sides of the box 9 and is guided into the guide
gr.oove 62, a guide protrusion escape hole 66, which is fornmed at the
end of the guide groove 62 directed upward, and a gui de protrusion
support hole 67 which is 15 forned on both sides of the main body 52 and
at the end 62b of the guide groove 62. I n the bank-note
processi ng device 51 having this attachnent/renoval nmeans 61, the

gui de protrusion 65 is inserted in one end 62a of the guide groove 62
inthe initial state where the box 9 is attached to the main body 52 shown
in 20 Fig. 14. To separate the box 9 fromthe main body 52, the
gui de protrusion 65 in the gui de groove 62 is guided into the rear
face 52a side of the main body 52 along t he gui de groove 62, and the
gui de protrusion 65 is contacted to the end 62@;bf t he gui de groove 62
as shown in Fig. 15, where the identical partg as Fig. 14 are 25 denoted
by the sane nunerals. At this tinme, the guide [pgotrusion 65 is inserted

in the guide protrusion support hole 67, but th\ gqide,protrusion 65 cannot

e
be gui ded upward since the gui de groove 23S ‘positioned at the upper
part. 26 )
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When the guide protrusion 65 is guided toward the front face 52b side of

the main body 52
contacts a

protrusion 65 is
parts as Fig. 14
protrusion 65 is

al ong the gui de groove 62,

i nserted as shown in Fig.
are denoted by the same 5 nunerals,

\;;axsﬂal ong the
u

shape

t he gui de protrusion 65

part 67a of the guide supporting hole 67 where the guide
16, where the identical
and when the guide

of the guide

supporting hole 67, /fhe gui de proti#usi on 65 passegit hroughithe gui de
protrusi on escape mole 66 ‘as sho ;wﬁfsaq g. 9@y wﬁ%%é th& i dentical parts as
Fig. 14 are denoted by thg%saﬂe z g bet ween t he
gui de protruys Q 65 tihe gui el grioove 62 is cleared, [therefore the
box 9 can be 10 sgp g |frdn1t aLA'Ibody 52 as shown in jFig. 18, where
the identical part ] Filg. 14 el genot ed by the same nunerals.
The separated box shoﬁmlln Rig| 18 hhy [be attached to the ngin body 52
if the above operation |§[%xecuted i nlj|t eMer se. Inja state where
t he guide protrusipn 65, q in contactiiimtlh the end 62b of 15 | the guide .
groove 62 as showniin Fu% {15,, t he gujlidellprotrusion 65 is inserted in the
gui de protrusion wpﬁékﬁlgg hoi 67, i ‘ICh the box 9 is supported at the
mai n body 52| [ther¢ﬂ rle i f tthe ofetat or supporting the bpx 9 by hand
rel eases the box 9, L] H (! '
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the box 9 rotates downward with the guide protrusion 65 as the center due
to its own wei ght. 20 When the box 9 rotates for a predeterm ned
angl e, the base of the body of the box 9 di sposed between the guide
protrusion 65 contacts a notch, not illustrated, forned in the base of
the main body 52, so as to control the rotation of the box 9, so the
entire box 9 is supported at the main body 52 via the guide protrusion
65 and t he gui de support hole 67 as shown in Fig. 19, where the 25
identical parts as Fig. 14 are denoted by the same nunerals.

Since an open space is created in the upper part 9a of the box 9 supported
at the main body 52, the nmaintenance, inspection and cleaning of the
bank- not e 27
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transporting neans 11,

nmeans

oper at or need not hol

the shutter

d

means 18 or the bank-note identification
19 can be perfornmed using this space,

and at that tine, an

the box 9, which inproves work efficiency.

| f the above operation is performed after the box 9 is returned fromthe

5
shown in Fig.

gui de protrusion 65 as the

fromthe main body 52.

state where the box 9 is supported at the main body 52 to the state

15 by rotating the box 9 countercl ockwi se with the

cente

As descri bed above,

r,

then the box 9 can be separated
in the bank-note

processi ng device in accordance with the first aspect of the present
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even if the inserted bank-note is a bank-note having a
di nensi on. Also in the bank-note processing
with the first aspect of the present

| ever ‘without fail,
short 25 | ongi t udi nal
devi ce in accordance

i nvention, the second lever is rotatably supported, via the second
shaft, at the front end of the rotatable first Iever, which
28 [Shorter than the odferSHlanEter of t he bank-note QUIde
druns and on wh force is cp&stan%lé/exerted toward the bank-note
transfer passag elby the first ur §i ng neans, and force is
constantly exerted agn{ft he second | ever_tioward the bank-note transfer
passage by the pecordjurgi ng neang, ftherefore the bottomend 5 of the
bank- not e frgnthe second |evier before the slits, which are shifted
in wi t|h| t he bank-note jtrafsPer passage, reaches the outer
di anet er [of the bank- not e guld druns by the rotary driving of the
bank-note guide drumithat is, ,
} 67
// 66
Voo 1 61
;{} TR SSS S S SY Y S NN .—-62b
Li AN X\\\\f\\\\\\\\\\\;\ \
Y — = 1| 324
= 62 67a
65’ 1 |h 52
Sl
B /
SEN
£ 67 .
~ 66 -
/ /62b J '
T
L,J
\\\\\\\\\\\l'}D / !
) ]\\\\\\{\\\\\%(\\\ 1
J & o = A\\sza
65 6]
2 T
62a T
52b

FIG. 15



before the bank-note reaches the stacker, and as a result the bot t om end of

t he bank-note | eaves the second | ever and the bank-note
reverse-flowi ng preventive 10 |ever returns to the initial position
wi thout fail when the bank-note is stored in the stacker. As a

consequence, the potential problem where the bank-note reverse-

fl ow ng preventive ngages with the bgtto Ihd of the bank-note
pressed by anof her jbapk-note stored in |t he stacke and cannot
return to the initial position can be pgrevented as nuch [as possi bl e.
15 Therefore, jever] when the inserted Pank-noteqi § a bank-note having *
a short | ongi t udi nal | di mensi on, theg bank-note cdnpbe engaged with the
bank- note rey, fiow ng preventijve | ever w thout fail} when the
bank-note is {stored in tihe} stacker, and the potential priobl em where

t he bank-notg once storead|{jn the stacker ©F d by gnot her
bank-note stqred in the|stpcker before by r platfe, 20 not
illustrated, (and roughly the center int i on off the bank-note
sticks out irto the bank-ppte transfer SS ring in transporting
t he bank- note to Befstored next ea# b4 d as mugh as possible.
In other words, in the t%p -note device in accordance with the
first aspect pr egeft—tvrettion; t he bank-notes which

| ongi tudi nal 25 di frensi :¥§+ﬁe—s%aekeﬁhﬁyhe bank- not e
can be engaged w thfthe ank- notd Qggekfe 6R&wi ng preventive |ever
without fail, and the goten 2pr ol ere the bank-note once
stoégﬁ in the stack i tlgs out into the b -not e
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transfer passage interfering in transporting the bank-note to be stored
prevented as nuch as possi bl e.

next can be
Particul arly,

t he bank-notes stored in the stacker

71 tend to swell

toward

t he bank-note transfer passage side by air which entefS intg the center
area in the 5 wdth direction of the bank-notes;jtherefiore having this
bank-note reverse-fl ow ng preventive lever i effeqgtive to prevent
the potential problems described above. Al so|in the
bank=note processing device in accordance with the second aspect
of the present i PR, the bank-note Tleverse-fl g preventive |ever,
whi ch is disposefd betiween the pair of barnk-note guidg druns|when the
stacker is 1 atft ached to the nmain hQody so as tq prevent the
bank-notes stored inf{the stacker grpm sti ckijng out {into the
bank-note transfer pgsgpge, is dispog r, so when
t he stacke parated fromthe ; ody, this |ever can]prevent 't he
bank- notes [stfpred in the ilacker from dropping, ahd as a result,
a bank-note processing devis hich can prevent pofential problens
where the{bank-notes |stfpred in the :

g
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processing the
bank-notes stored in the stacker

bank-notes as nuch as possi bl e.

stacker stick out into the bank-note transfer passage interfefing in

bank-note to be transported next and can prevent

from droppi ng when col |l ecting
In the bank-note processing

device in accordancemith the thir pect of t he present -
i nvention, the attachment/reqoval nea Zzéénprises jgui de groove 20
which is formed on bonﬁ sideé\of t he ner surfacg of jthe mai n body, a
gui de protrusjon whith is fgpre 9on_bot i <i¢§ of the box and is
gui ded into the guide \\ ,i T grboe, a guide protrusidn escape hol e which
is formed just beforg pﬁg'éﬂd[pf hg gui de grogve directed upward
of the gui de groove, ﬁhd éWQUjpe rqtrusi on support hol e which is
formed on both sides} of thd i n Eody and at the end of {the guide 25
groove, therefore thelbox ﬂ §ﬂid blly attached to the nmgin body when the
gui de protrusion i jpse tgd in the guide groove via the guide
protrusion escape hoj e, l and is rotatably supporfted at the main
body and the box is L caﬂ%dlkrop1the
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CLAI V5 1. A bank-note processing device conprising:

bank-note transporting neans for transporting a bank-note inserted froma
bank-note sl ot al ong a bank-note transfer passage; bank-note shifting
means having a pair of\ bank-note guide druns where slits for inserting both
ends in the width direction of the bank-note transported by the bank-note
transporting neans along the |ongitudinal direction of the bank- note so as
to shift the bank-note inserted in the slit to a stacker side by rotating

t he pair of bank-note guide druns in directions opposite fromeach other at
a sane phase; and a bank-note reverse-fl ow ng preventive |ever which
i s disposed between the pair of bank-note guide druns for preventing the
bank-note stored in the stacker fromsticking out into the bank-note

transfer passage, characterized in that the bank-note reverse-fl ow ng
preventive | ever conprises: a first lever which is rotatably
supported via a first shaft and is shorter thap4he outer dianeter of the
bank- not e gui de druns; a first urging meprs for constantly exerting
force on the first |ever toward the bank-note Eﬁansfer passage si de;
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a first stop for controlling the first

|l ever not to rotate the first |ever

nore than at a predeterm ned rotation angle toward the bank-note transfer

passage si de;
end of the first
controlling the second | ever

rotation angle toward the bank-note transfer
a second urging neans for constantly exerting force on

32

t he second | ever toward the bank-note transfer passage side.

bank-not e processing device conpri sing:

a second |l ever which is rotatably supported at a front
| ever via a second shaft;
not to rotate nore than at a predeterm ned

a second stop for
passage side; and
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a.main body conprised of a bank-note transporting neans for transporting a
bank-note inserted froma bank-note slot al ong a bank-note transfer
passage, and bank-note shifting means having a pair of bank-note guide
druns where slits for inserting both ends in the width direction of the
bank-note transported by the bank-note transporting neans along the .

| ongi tudinal direction of the bank-note so as to shift the bank-note
inserted in the slots to the rear face of the main body by rotating the
pai r of bank-note guide drunms in directions opposite fromeach other at a

sanme phase; a stacker which is renovably attached to the rear face of
the main body so as to store the bank-note inside via the bank-note
shifting means; and a bank-note reverse-flow ng preventive | ever

whi ch is di sposed between the pair of bank-note guide druns for preventing
t he bank-note stored in the stacker fromsticking out into the bank-note
transfer passage when the stacker is attached to the nmain body,
characterized in that the bank-note reverse-flow ng preventive |ever is

di sposed in the stacker, so that when the stacﬁgr is separated fromthe
mai n body, the bank-note reverse-flow ng prevefitive |ever prevents the
bank-note stored in the stacker fromdroppi'ng put of the stacker.
3. A bank-note processing device conprising:// _ a mai n body conprised
of bank-note transporting neans for guiding a [fahkwnot e inserted from a
bank-note slot to a bank-note transfer passage//@ﬂa
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bank-note identification neans for judging the genui neness of the bank-note
33 passed t hrough the bank-note transporting neans; and a
box which constitutes a part of the bank-note transfer passage and is
removably attached to the main body via attachnment/renoval neans,
characterized in that the renoval neans further conprises: a guide
groove which is fornmed on both sides of the inner surface of the nmain body;
a guide protrusion which is formed on both side faces of the box and is

gui ded into the guide groove; a guide protrusion escape hole which is
formed just before the end of the
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gui de-groove directed to the upper part of the guide groove;
gui de protrusion support hole,

mai n body and at the end of the guide groove,
slidably attached to the nmain body when the guide protrusions are
into the guide grooves via the guide protrusion escape hol es,
rotatably supported fromthe main body when the gui de protrusions
inserted into the guide protrusion support holes,
separated fromthe main body by escaping the guide protrusions fromthe
gui de grooves via the protrusion escape hol es.

where the

and
which is forned on both side faces

box

and
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