Bl LL HANDLING MACHI NE BACKGROUND OF THE | NVENTI ON

The present invention relates to a bill handling machine and, in

particul arj to a bill handling machine which can align one end portions of
bills P whose sizes differ greatly and efficiently handle the
bitls. 5 DESCRI PTI ON OF THE PRI OR ART A

bi |l handllng machi ne such as a bill receiving nmachine, a bill receiving

and di spensing machine or the like is provided with a rotatable drum for
receiving bills froma transaction opening and feeding themout to the
transacti on
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DESCRIPTION OF THE PRIOR ART

A bill handling machine such as a bill receiving machine, a bill receiving
and dispensing machine or the like is provided with a rotatable drum for
receiving bills from a transaction opening and feeding them out to the transaction

10 opening and it is indispensable to separate the bills received in the drum one
by one for receiving the bills and counting the value of the bills. Therefore, a
conventional bill handlihg machine is normally provided with a bill take-out
device for stacking bills, taking them out from a bill stacking section utilizing a
frictional force produced between a take-out roller and the bills by rotating the

15 take-out roller in abutment against the leading edges of the stacked bills and
separating bills one by one.

However, in the case where the bills are separated one by one using
the take-out roller in this manner, there is considerable risk of two or more bills
being simultaneously taken out unless one end portions of the bills are aligned.

20 Therefore, a conventional bill handling machine normally requires the customer
to align one end portions of bills and deposit them into a transaction opening.

In the case where bills whose sizes do not differ greatly, such as
Japanese bills, are handled, there is a little risk of two or more bills being
simultaneously taken out by the take-out roller even if one end portions of the

25 bills are not aligned. Therefore, no great disadvantage arises if bills are handled
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In the case where bills whose sizes do not différ:greatly, such as
Japanese bills, are handled, there is a little r’ih§l$h¢9fHds\B@ethreil,£Ue&e bills

bei ng si mul t aneously taken out by the er even if
one end portions of the 25 bills are not a I

ore, no
great disadvantage arises if bills are handl ed SO
to be separated one by one by nerely requiring the custoner to align one
end portions of bills and deposit theminto the bill handling machi ne.
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m end portions of bills and deposit them into the bill handling machine.

To the contrary, in the case where foreign bills whose sizes differ

greatly, such as bills in European countries which range in size from 181 mm

5 X 85 mm to 120 mm X 61.5 mm, are transported so that the shorter edges
thereof are aligned with the bill transport direction, since the widths thereof in-
the direction perpendicular to the bill transport direction range from 120 mm to
181 mm, it is difficult to transport the bills of smaller size along a desired path
for discriminating them. Therefore, bill handling machines which transport bills

10 so that the longer edges thereof are aligned with the bill transport direction are
generally used in European countries.

However, in the bill handling machine which transports bills whose
sizes ranging greatly in size from 181 mm X 85 mmto 120 mm X 61.5 mm so
that the longer edges thereof are aligned with the bill transport direction, the

15 lengths of bills to be handled range from 120 mm to 181 mm, so that when the
customer fails to align one end portions of the bills upon depositing them into
the bill handling machine, two or more bills are often simultaneously taken out
by the take-out roller, whereby bill jamming may occur. Since it is necessary
to stop the operation of the bill handling machine and separate the two or more

20 - bills one by one each time bill jamming occurs, the bill handling efficiency of the

bill handling machine is inevitably degraded.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention to provide a bill

25 handling machine which can reliably align one end portions of bills-whose sizes
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X 85 mmto 120 nm X 61.5 nm are transported so that the sherter._edges
thereof are aligned with the bill transport di rection,nﬁsisrplce the widths
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transport the bills of smaller size along a desired pat for
discrimnating them Therefore, bill handling machi nes which transport
bills 10 so that the | onger edges thereof are aligned with the bill

transport dir ' iciently hag@iEpills! Y used in European countries.
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5 and movable between a transport position where it can hold bills in the bill
transporting passage so as to be able to transport them and a release position
where it releases the holding of the bills and a shutter which can open and close
one end portion of the bill tfransporting passage, and vibrating means for
applying slight vibration to the drum, while the one end portion of the bill
10 transporting passage is closed by the shutter, the bill transporting passage is
oriented vertically so that the shutter is directed downwardly as a result of the
rotation of the drum and the bill transport means has been moved to the release
position.
In a preferred aspect of the present invention, the vibrating means is
75 constituted by drum drive means for rotating the drum and the drum driving
means is adapted to apply slight vibration to the drum by slight and repeated
rotation of the drum in both forward and backward directions.
Inafurther preferred aspect of the present invention, the vibrating means
is constituted by a motor mounted on the drum and having an output shaft
20 whose center of gravity is eccentric with respect to a rotation center of the
output shaft.
In a further preferred aspect of the present invention, the vibrating
means includes a shaft eccentrically mounted with respect to the rotation center

of the rotation shaft of the drum and driving means for rotating the shaft.

25 The above and other objects and features of the present invention will
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the bill handling machine, two or nore bills are pfteﬂiﬁm@hgs@g& Laeqt aken

out by the take-out roller, whereby bill r.
Since it is necessary to stop the operatio mﬂm r
handl i ng machi ne and separate the two or nore 20 one
each tinme bill jamm ng occurs, the bill handling efficiency of the

bi Il handling machine is |neV|tany degr aded. SUWARY OF THE
| NVENTI ON It is therefore an object of the present

i nvention to Beg¥inétappatdrt fr&ﬁ the folloWivg!ldedgriftiohi adehith refereneki tebihe
align one end portions of bills whose sizeés

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
5 Figure 1 is a schematic longitudinal cross sectional view of a bill
receiving machine which is an embodiment of the present invention.
Figure 2 is a schematic longitudinal cross sectional view showing the
details of a transaction opening and a drum shown in Figure 1.
Figure 3 is a schematic front view of a shutter.
10 Figure 4 is a schematic left side view of a drum of a bill receiving
machine. |
Figure 5 is a schematic right side view of a drum of a bill receiving
machine.
Figure 6 is a schematic side view showing the structure of a first bill

stacking device.

5

Figure 7 is a schematic rear view of Figure 6.

Figure 8 is a schematic side view showing a first bill stacking device in
which stacked bills are held between a pair of endless driven belts and a pair
of endless drive belts.

2 Figure 9 is a schematic side view showing a bill stacking device of a
safe in which the leading end portion of a bill has just been fed into the safe.

Figure 10 is a schematic side view showing a bill stacking device of a
safe in which the leading end portion of a bill has been fed into the safe and
the bill is led along the lower surface of a bill press plate.

25 Figure 11 is a schematic side view showing a bill stacking device of a
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3 ~ differ greatly and efficiently handle bills. =
The above and ot her objects of the present inventioﬁmﬁ elfdas Been Replaced

acconplished by a bill handling nmachine conprising a
sporting

provi ded with bill transport nmeans in whi
passage is formed therein 5 and novabl e between a trans
position where it can hold bills in the bill transporting
passage so as to be able to transport them and a rel ease position

where it rel gateh wWhichhalbill has beehfarbier fied ame thesdufetand Yie edarcend gettioand

cl ose one end portion of the bill transporting passage, and

vi brating ne : ted b bg slight vibration to the drum
while the ongﬂgpl%cﬁg(l)‘rst(lj%tr?co?dt Kﬁ‘ﬁ?b? 10 transporting passage is

ori ented verti cal |y 19474 A2 aole TRRENibe VW RTE B ahcking, gvice of e sdlp,
of the showing the leading end portion of a bill press plate pressed toward a bill
5 stacking plate by driving a solenoid, thereby stopping a bill fed into the safe so
that the rear end portion of the bill can be scraped off downwardly by a vane
wheel.
Figure 13 is a schematic side view of a bill receiving section.
Figure 14 is a schematic plan view of a bill receiving section.
10 Figure 15 is a schematic front view of a bill receiving section.
Figure 16 is a schematic cross sectional view taken along line A-A in
Figure 15.
Figure 17 is a schematic side view of a bill taking out device for taking
out bills.
75 Figure 18 is a block diagram of a drive system and a control system of
a bill receiving machine which is an embodiment of the present invention.
Figure 19 is a block diagram of a detecting system and a control
system of a bill receiving machine which is an embodiment of the present'
invention.

20 Figure 20 is a schematic cross sectional view taken along line A-A in

Figure 15 with a motor stopped.

DESCRIPTION OF THE PREFERRED EMBODIMENT
As shown in Figure 1, a bill receiving machine includes a transaction

95 opening 1 used for receiving bills and returning unacceptable bills and the
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rotation of the drumand the bill transport means has been noved to the
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adapted to apply slight vibration to the drum by sl at ed

rotation of the drumin both forward and backward directions.
In a further preferred aspect of the present invention, the vibrating neans

i s constitut etﬁaﬁya@tidmbgégarﬁgumseéoﬁﬁeét@a 1o/ the iR 8V tHebilllreeeiving radehine

20 whose center o vity I's eccentric wth respect to a rotation

center of thegs g shutter 2. A Bﬂlé;ﬁ[‘al&eﬁ*@fttbase 3is gr%\ltiggg n the traﬂéh(ﬁiofnuéﬁér@g‘ﬁs

el s o St PG ALY UL B SR ATIER S NS SRRBO R SETRT

receiving machine and unacceptable bills are placed on the bill placement base

3 to be returned.

A hollow rotatable drum 4 is provided at a position adjacent to the
shutter 2 in the bill receiving machine. In the drum 4, a pair of endless drive
belts 5 and a pair of endless driven belts 6 are provided so as to face each
other and the pair of endless driven belts 6 are movable with respect to the pair
10 of endless drive belts 5. A first shutter 7 and a second shutter 8 are provided
at opposite end portions of a bill transport passage formed by the endless drive
belts 5 and the endless driven belts 6 for opening and closing the bill transport
passage and a third shutter 9 is provided at a substantially central port'ion of
the bill transport passage formed by the endless drive belts 5 and the endless
75 driven belts 6 so as to be able to project into and be retracted from the bill
transport passage. The length of the bill transport passage formed by the
endless drive belts 5 and the endless driven belts 6 is determined to be slightly
greater than the length of the longer edge of the bill whose longer edge is
greatest among bills to be handled and the length between the end portion.of
20 the bill placement base 3 in the transaction opening 1 on the side opposite
from the drum 4 and the central portion into which the third shutter 9 projects
is also determined to be slightly greater than the length of the longer edge of
the bill whose longer edge is greatest among bills to be handled. Further, the

length between the end portion of the bill placement base 3 in the transaction

25 opening 1 on the side opposite from the drum 4 and the end portion of the bill
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BRI EF DESCRI PTI ON OF THE DRAW NGS 5

schematic | ongitudinal cross sectional

recei ving machi ne which is an enbodi nent of the present invention.

Figure 2 is a schematic |ongitudinal cross sectional view show ng the
transport passage formed by the endless drive belts 5 and the endless driven

belts 6 on the side of the transaction opening 1 and the length between the end
portion of the bill placement base 3 on the side of the drum 4 and the third
shutter 9 are determined to be shorter than the length of the longer edge of bill
5 whose longer edge is shortest among bills to be handled. Bills are deposited
into the transaction opening 1, while the shutter 2 and the first shutter 7 of the
drum 4 facing the transaction opening 1 are opened and the third shutter 9 is
kept projecting into the bill transport passage. Therefore, bills whose longer
edges are greatest among bills to be handled are accommodated between the
10 end portion of the bill placement base 3 on the side opposite from the drum 4
and the third shutter 9 to substantially abut against the third shutter 9 and that
bills whose longer edges are shortest are accommodated between the end
portion of the bill placement base 3 on the side opposite from the drum 4 and
the third shutter 9 in such a manner that parts thereof are placed on the
75 endless drive belts 5. As a result, after the third shutter 9 has been retracted
from the bill transport passage and the endless driven belts 6 are lowered, bills
deposited into the transaction opening 1 can be held between the endless drive
belts 5 and the endless driven belts 6 and reliably taken into the drum 4 by
driving the endless drive belts 5. The drum 4 is rotatable by a motor (not shown)
20 mounted on the body of the bill receiving machine.
A bill receiving section 10 is provided immediately below the drum 4.
The bill receiving section 10 comprises a pair of fixed endless drive belts 11,
a pair of endless driven belts 12 movable between a holding position where
bills are held between the endless drive beits 11 and themselves and a

25 retracted position where bills are released, a bill press plate 13 supported
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details of a transaction opening and a drum Showmhié SheétiHgdiBeen Hep 1ace

Figure 3 is a schematic front view of a shutter Fi gure
4 is a schematic left side view of a drum of abilm HINHI

machi ne. Figure 5 is a schenat view of a
drumof a bill receiving machi ne. Figure 6
Is a schematic side view showing the structure of a first bill 15

st acki ng devi ce. Figure 7 is a schematic rear view of
Figure 6. integrally with the endldssaitiventoélts 132aﬂheﬁevablean(iiarailavsoihewurface

first bill

stacking device in whi ch stacked bills are held

between a paidg tﬁé AR5 ErivEn BeRs H’E'drﬁti‘@ﬁdé dlahé endless drive beR$ 140@l [Ba&r

drive belts.

Figure 9 is a schematic side view show ng

a bill st aCk'é]ﬂi BRYE 99 8kmfhg the lower portion of the bill receiving section 10, a shutter

10

20

25

15 capable of opening and closing a portion between the endiess drive belts
11 and the lower end plate 14, a take-out roller 16 provided in the vicinity of the
lower end plate 14 and the lower portion of the shutter 15 for taking out bills
from the bill receiving section 10, and a separation roller 17 for ensuring that
bills are taken out one by one by the take-out roller 16. The endless drive belts
11 are disposed so that the surfaces thereof on the side of the endless driven
belts 12 are flush with the surfaces of the corresponding endless drive belts 5
when the drum 4 is rotated counterclockwise from the position shown in Figure
1 by 90 degrees.

When bills taken into the drum 4 and held between the endless drive
belts 5 and the endless driven belts 6 are to be fed to the bill receiving section
10, the drum 4 is rotated counterclockwise from the position shown in Figure
1 by 90 degrees and the endless drive belts 5 and the endless drive belts 11
are driven. As a result, the-bills are fed into the space between the endless
drive belts 11 and the endless driven belts 12 and held therebetween. Further,
the bills are fed into the bill receiving section 10 by driving the endless drive
belts 11. Then, the endless driven belts 12 are retracted to the retracted position
and the bills are stored in the bill receiving section 10 as supported by the
endless drive belts 11, the bill press plate 13 and the lower end plate 14.

A first bill transporting section 23 is connected to the downstream side
of the take-out roller 16 of the bill receiving section 10. Bills received in the bill

receiving section 10 are taken out one by one by the take-out roller 16 and the
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safe in which the |eading end portion of a bill has just ‘been fed |nto t he
safe. Figure 10 is a schematic sqﬁggﬁaﬂnsswmﬁﬁ 43 bi |
st acki ng device of a safe in which the Ie on of a
bill has been fed into the safe and t he b g the

| ower surface of a bill press plate. 25 |gure 11 s a
schematic side view showi ng a bill stacking device of a

safe in which a bill has been further fed into the safe and the rear end

Froure 12 i s SSPEiarbialbRdy s sty S SmPe O pRsTmeen pounige by agersor
(not shown) provided immediately downstream of the take-out roller 16, they
are fed to the first bill transporting section 23.
The first bill transporting section 23 is constituted so as to transport a
5 bill toward the rear side of the bill receiving machine, while simultaneously
correcting the orientation of the bill if its longer edge form an angle with the bill
transporting direction so that the longer edge of the bill is aligned with the bill
transporting direction.
A second bill transporting section 25 extending upwardly is provided at
10 the terminal end portion of the first bill transporting section 23. A bill is
delivered from the first bill transporting section 23 to the second bill
transporting section 25 and transported upwardly and then toward the front
side of the bill receiving machine.
A bill discriminating section 24 is provided at the beginning end portion
. of the second bill transporting section 25 for discriminating whether or not bills
are acceptable and the denomination of the bills which are acceptable. A first
gate member 26 is provided at the terminal end portion of the second bill
transporting section 25. A bill discriminated to be unacceptable by the bill
discriminating section 24 is fed to a first bill stacking device 30 by the first gate
20 member 26. On the other hand, a bill discriminated to be acceptable is
delivered to a third bill transporting section 27 connected to the terminal end
portion of the second bill transporting section 25 and is transported upwardly.
Itis then stacked in a second bill stacking device 80 by a second gate member

28.

25 The first bill stacking device 30 is disposed behind and below the drum
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showi ng the | eading end portion of a bill press plate pressed toward a bill

5 stacking plate by driving a sof enoid, thefledShes Haymen®pRchi || fed
into the safe so that the rear end porti can be
scraped off downwardly by a vane wheel . (mln”lmmﬂ H,’a
schematic side view of a bill receiving section. Fi gure
14 is a schematic plan view of a bill receiving section. 10

Figure 15 is a schematic front view of a bill receiving section.

Figure 16 is4qnstlefBRiahner st igfiohgRdinay dReclick fhmad Qﬁ@hﬂc\ig|e€ofA¢5\degrees_

Fi gure 15. Figure 17 is a schematic side view of a bill

Lrhurd S5, SOMFRSlRSTiotRg g second il kgl ddvioe 80 s disposed befing the
drum 4 in such a manner that its longitudinal direction is substantially horizontal.
The first bill stacking device 30 and the second bill stacking device 80 have the
5 same structure. The first bill stacking device 30 communicates with the drum
4 so as to be able to deliver bills to the drum 4 when the drum 4 is rotated
clockwise from the position shown in Figure 1 by about 45 degrees and the
second bill stacking device 80 communicates with the drum 4 so as to be able
to deliver bills to the drum 4 when the drum 4 is located at the position shown
10 in Figure 1.

The bill receiving machine further comprises an unacceptable bill
collecting section 29 located on the front side of the bill receiving section 10 for
collecting any bill discriminated to be unacceptable by the bill discriminating
section 24 and not accepted by the customer although once returned to the
75 customer, and a safe 90 located on the rear side of the bill receiving machine

for storing received and acceptable bills.
When all received bills have been fed out from the bill receiving section
10, unacceptable bills stacked in the first bill stacking section 30 are fed to the
drum.4'and returned to the transaction opening 1. Unacceptable bills returned
20 to the transaction opening 1, but not accepted by the customer, are again fed
to the drum 4 and collected in the unacceptable bill collecting section 29.

The total value of the deposited bills is displayed on a display means

(not shown) based on the discrimination made by the bill discriminating section

24. When the customer confirms the amount of deposited bills and instructs the

25 machine to receive the bills, the acceptable bills stacked in the second bill
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a bill receiving machi ne which is an enbodi nent of the present i nvention.
Figure 19 is a block diagramof a detecting system artdis hq"'tm*Béb'nReplaced

systemof a bill receiving nachine which is an enbodi

i nvention. 20 Figure 20 is a schemati V|ew
taken along line A-Ain Figure 15 with a notor s

DESCRI PTI ON OF THE PREFERRED ENMBODI MENT As shomn in
Figure 1, a bill receiving machine includes a transaction openi ng

1 used for regaickiny devide 88ndre 640 fHe W@ﬁpﬂpéﬁ@ﬁlrMér'feoﬁf@ thethird bill
transporting section 27 via the bill receiving section 10, the first bill transporting
section 23, the bill discriminating section 24 and the second bill transporting
section 25. Then, they are stored in the safe 90 by the second gate member

5 28.
Figure 2 is a schematic longitudinal cross sectional view showing the
details of the transaction opening and the drum shown in Figure 1.
As shown in Figure 2, a motor 100 is provided above the shutter 2 and
the drum 4 for opening and closing the shutter 2. An arm 102 is fixed to the
10 output shaft 100a of the motor 100 and a roller 101 is rotatably mounted on the
tip end portion of the arm 102. The roller 101 abuts against the lower surface
of a bent portion 2a of the shutter 2 extending from the upper portion of the
shutter 2 toward the drum 4 in substantially the horizontal direction and
supports it. Therefore, when the motor 100 is driven and the arm 102 is swung
g5 counterclockwise in Figure 2, the roller 101 mounted on the tip end portion of
the arm 102 is lowered along an arcuate path and, therefore, the bent portion
2a of the shutter 2 is lowered, whereby the shutter 2 is moved from the open
position shown in Figure 2 to a closed position where it shuts off the
communication between the transaction opening 1 and the inside of the bill

receiving machine.

20

Figure 3 is a schematic front view of the shutter 2.

As shown in Figure 3, the lower edge of the shutter 2 is formed with a
plurality of projections 2b projecting downwardly at substantially regular
intervals. The end portion of the bill placement base 3 on the side of the drum

95 4 is formed with concave portions 3b whose size and shape are
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-6- transaction opening 1 is connect edm't'mcl)"fﬁ'éwimr_féi'demof t he
bill receiving machi ne via a shutter ZIhisShistHds Bednaegpest base 3

is provided in the transacti on opening e pl aced
on the bill placenent base 3 to be received by the
e

recei ving machi ne and unacceptable bills are placed on't | acenent
base 5 " 3 to be returned. A hol |l ow rotatabl e
drum4 is provided at a position adjacent to the shutter 2 in

the bill receiomhpleriBatir)to the g?@j%cﬁbh@?b oftHeAskuBér 2nTthegsrojiidtiohs 2b can
belts 5 and a pair of endless driven belts 6 are provided so as to face

R espect NSRSHpARE sl ereRoneheriions o begs e on siee
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projections 2b and the concave portions 3b do not completely engage with each

5 other and the shutter 2 cannot be closed. As a consequence, it is possible to

detect whether or not bills remain between the shutter 2 and the bill placement
base 3 by detecting whether or not the shutter 2 is closed.

As shown in Figure 2, the endless drive belts 5 fixed to the drum 4 are
wound around rollers 103, 104, 105 and a bill guide 106 is mounted on the
10 drum 4 slightly below the surface of the endless drive belts 5 on the side of the

| endless driven belts 6.
Further, the movable endless driven belts 6 are wound around rollers
108, 109, 110 and the rollers 108, 109, 110 are rotatably mounted on a
connecting member 107 mounted on the drum 4 to be movable in the direction
t5 perpendicular to the bill transporting direction. A bill guide 111 is mounted on
the side of the endless drive belts 5 to be movable in the direction perpendicular
to the surface of the endless driven belts 6. When the endless driven belts 6
are moved apart from the endless drive belts 5, the bill guide 111 engages with
- a stopper (not shown) and is located at a position closer to the endless drive
20 belts 5 than the surface of the endless driven belts 6 on the side of the endless
drive belts 5. On the other hand, when the endless driven belts 6 are moved
close to the endless drive belts 5 so as to be able to hold bills between the
endless drive belts 5 and themselves, the bill guide 111 is retracted to a
position more apart from the endless drive belts 5 than the surfaces of the

95 endless driven belts 6 on the side of the endless drive belts 5, thereby
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belts 5 and the endl ess driven belts 6 for openi n'g and closmgthebl |1
transport passage and a third shutter ThisiSkeeyias Beed@eplatd a

substantially central portion of t he bi assage
formed by the endl ess drive belts 5 and the endl ess en belts 6
so as to be able to project into and be retracted fromthe

transport passage. The length of the bill transport passage forned by the
endl ess drive belts 5 and the endless driven belts 6 is determned to be

slightly preventingd RN dulide the fitndhfiuehcingethe i hotdiog ahdtthe bill |

whose | onger edge 1Is greatest anong bills to be handl ed and the
| engt h betwe ortion of 20 the bill placenent base 3 in

t he transact?gﬁhg %ﬁ?ﬁ%ﬁi on the side opposite fromthe drum 4
and the central porj Wl | t : 1| { ' :

I's al so determ ned {\E%@g\n@" ?‘(ﬁ\rﬁi‘f’%r@}t@& %ﬂgﬂgfzg’%g@%ﬂogﬁé%g q B‘r’\%‘é’r” of
edge of

_ be handl ed. Hhe bl ,tl:atqr.]s,(agpti ;lJallss\Aakg];%sf%rrlngagoeyr th%dgr?dliegs%rﬁ/aet Bahs 3209 the endiided
5 driven belts 6 comprises an upper shutter member 7a and a lower shutter
member 7b and the second shutter 8 provided the other end portion of the bill
transport passage comprises an upper shutter member 8a and a lower shutter
member 8b. The first shutter 7 and the second shutter 8 are closed or opened
by moving the upper shutter members 7a, 8a and the lower shutter members
10 7b, 8b so as to be close to or apart from each other.

Further, the lower end portion of the third shutter 9 which can project
into or be retracted from the bill transport passage formed by the endless drive
belts 5 and the endless driven belts 6 at substantially the central portion thereof

“is connected to the tip end portion of a swing arm 114 swingable about a shaft

113 by a solenoid 112 in Figure 2. The third shutter 9 can be projected into the

fad
(W)}

bill transport passage between the pair of endless drive belts 5 by actuating the
solenoid 112 and swinging the swing arm 114 about the shaft 113 from a
retracted position indicated by a broken line in Figure 2 to a projected position
indicated by a solid line in Figure 2.
20 Figure 4 is a schematic left side view of the drum 4 of the bill receiving
machine.
As shown in Figure 4, roller shafts 108a, 110a of the rollers 108, 110
among the three rollers 108, 109, 110 around which the endless driven belts

6 are wound project the outside of the drum 4 through a pair of elongate slots

9% 115a, 115a formed on the left side plate 115 of the drum 4 with respect to the
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| ength between the end portion of the bill place ntg Q@ﬁnge R}plgég@
transaction 25 opening 1 on the side oppos n14 and
the end portion of the bill nﬁl i

-7- transport passage forned by the en ts 5 and
the endl ess driven belts 6 on the side of the transactlon
opening 1 and the |l ength between the end portion of the bil

pl acenent base 3 on the side of the drum4 and the third

shutter 9 ar %:lﬂ@a@fs@dﬂﬁﬁg idiretiophter Efteridhinthie direetioh perpenitkiculan e thedsik

of bill whose | onger edge is shortest anong bills to be

nandled, 511 ARt ASepHand ro conpogiedap B rOeR T ot
along a pair of slide rails 116, 116 in the direction perpendicular to the bill

transport passage. The pair of blocks 117, 117 are connected to the opposite

5 end portions of a connecting plate 118. In Figure 4, the opposite end portions
of a spring 120 provided along the lower sides of a pair of pulleys 119, 119 are
connected to the lower edge portions at the opposite end portions of the
connecting plate 118, whereby the connecting plate 118 is biased downwardly.

_As shown in Figure 4, a substantially L-shaped release arm 121 is

10 mounted on the drum 4 to be movabile in the direction perpendicular to the bill
transport passage. When the release arm 121 is moved upwardly in Figure 4,

the upper side surface of a bent portion 121a extending from the lower end
portion of the release arm 121 in substantially the horizontal direction engages

with the lower edge portion at the center portion of the connecting plate 118,

15 whereby the connecting plate 118 is moved upwardly against the spring force
of the spring 120. The upper end portion of the release arm 121 in Figure 4 is
connected to a swing arm 123 fixed to the output shaft 122a of a motor 122
mounted on the side plate 115 of the drum 4 and is movable upwardly in Figure
4 by rotating the motor 122.

20 ~ Further, as shown in Figure 4, a pulley 124 is fixed to the side plate 115
of the drum 4 and a belt 127 is wound around the pulley 124 and a pulley 125
fixed to the output shaft 126a of a. motor 126 mounted on the body of the bill
receiving machine. The drum 4 is rotatable about a center shaft 4a thereof by
driving the motor 126. In this embodiment, the motor 126 can be repeatedly

25 rotated little by little in both forward and reverse directions by a later mentioned
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drum 4 facing the transaction opening 1 are opened and the thitd shutter

S kept projecting into the bill transport passage, TQ@égﬁ@re
‘bills whose | onger edges are greatest ano lstsh&etﬁa ndI ed
are accomodat ed between the 10 end portion of t

base 3 on the side opposite fromthe drum 4

shutter 9 to substantially abut against the third shutter and t hat

bills whose | onger edges are shortest are accommobdat ed between the end
portion of theplm Lﬁotp%] nt base 3 on the side opposite fromthe drum4
and thitd’shutter 9 in such a manner that parts thereof are

pl aced on the | t rd
shutter 9 has been |QFF%§'?€8%%T19%A’(}6 ”ém %'é%gﬁ\'ﬁ?f g’é ﬁ%én%@brbﬁd '%gé"g%{‘t’%
and the endl ess Frlven belts 6 are lowered, bills deposi ted
into the tra openlng 1 can be held between the endl ess drive

by T AR ShoN i Biaie Srpyer serfls 1938 108K arine faller 103305
> asrmt or nggno%gotm)three rollers 103, 104, 105 around which the endless drive belts 5
are wound project the outside of the drum 4 through the right side plate 128 of
the drum 4 and pulleys 129, 130 are mounted on the projecting roller shafts
103a, 105a. A driven pulley 132 mounted on the output shaft 131a of a motor
131 for driving the endless drive belts 5 and a driven pulley 133 are mounted
10 on the side plate 128. A belt 134 is wound around the pulleys 129, 130, 132,
133 and driving force of the motor 131 is transmitted to the endless drive belts
5 via the pulleys 129, 130 and rollers 103, 105.
Further, as shown in Figure 5, the upper shutter member 7a and the

lower shutter member 7b constituting the first shutter 7 are mounted on the

drum 4 so as to be swingable about pins 135a, 135b extending in the direction

s
(W71

perpendicular to the bill transporting direction between a closed position where
they close the bill transport passage and a open position where they open the
bill transport passage. In Figure 5, the portion of the upper shutter member 7a
below the pin 135a is formed with an elongate slot 136a extending in the
20 direction perpendicular to the bill transportation direction and the lower shutter
member 7b above the pin 135b is formed with an elongate slot 136b extending
in the direction perpendicular to the bill transportation direction. Pins 137a, 137b
formed on a slide plate 137 movably mounted on the drum 4 in the bill
transporting direction penetrate through the elongate slots 136a, 136b. One

25 end portions of a pair of springs 138, 138 are connected to the end portion of
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20 mount ed on the body of the bill receiving mmﬁ@mg

A bill receiving section 10 is provided tmediately

The bill receiving section 10 conprises a pair of fi ve belts
11, a pair of endless driven belts 12 no holdlng
posi tion where bills are held between the endless drive belts
11 and thenmselves and a 25 retracted position where bills are

rel eased, a bill press plate 13 supported

111 the slide gﬂaerﬁé? ¥lodbt tb teesessiskutter 8<Théelids platearBy isthiabbe
in parallel to the rface of the endless driven belts 12 on

the side of tanaNUiEdF sPrihys 138, 4B8ltbwatd tPSecond shutter 8 to hold the upper
shutter member 7a and the lower shutter member 7b via the pins 137a, 137b
at the closed position as shown in Figure 5.

5 Furthermore, a pin 141 provided at the tip end portion of a drive arm 140
mounted on the drum 4 to be swingable about a shaft 139 engages with the end
portion of the slide plate 137 closer to the second shutter 8. The tip end portion
of the plunger 142a of a solenoid 142 is connected to the drive arm 140
between the shaft 139 and the pin 141. Therefore, when the solenoid 142 is

10 actuated and the plunger 142a is retracted, the drive arm 140 is swung

clockwise in Figure 5 about the shaft 139 and the slide plate 137 is moved

toward the first shutter 7 against the spring force of the springs 138, 138. As

a result, the upper shutter member 7a and the lower shutter member 7b are

swung about the pins 135a, 135b via the pins 137a, 137b and are moved from

e the closed position indicated by a broken line in Figure 5 to the open position.
As shown in Figure 5, the upper shutter member 8a and the lower

shutter member 8b constituting the second shutter 8 are mounted on the drum

4 so as to be swingable about pins 143a, 143b extending in the direction
perpendicular to the bill transportation direction between a closed pbsition

20 where they close the bill transport passage and a open position where they
open the bill transport passage. In Figure 5, the portion of the upper shu_tter

member 8a below the pin 143a is formed with an elongate slot 144a extending

in the direction perpendicular to the bill transportation direction and the portion

of the lower shutter member 8b above the pin 143b is formed with an elongate

25 slot 144b extending in the direction perpendicular to the bill transportation
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end plate 14 formng the |ower portion of the bill rece|V|n sectlon 10, a
shutter 15 capabl e of opening and cﬁbsﬂﬁ ?P dhet ween t he
endl ess drive belts 5 11 and the | ower e

t ake- out
roller 16 provided in the vicinity of the plate 14
and the |ower portion of the shutter 15 for taklng out bi | _
fromthe bill receiving section 10, and a separation roIIer 17 for ensuring
t hat bills are taken out one by one by the take-out roller 16.

The endl ess diifyidiiMifs 1454, 145h forpldd Bh SR BRAS 128 hBRALH RoBHIdFTRe

t hereof on the si he ehdl ess eén ar e

the arum 4 1 <o dARHTRE HRRRPRCRA i B pEBeTEh Initan g elangat s

90 d S taken into the_dr 4 and
el 4 bet viean | #4314t Thg,gther end portions ot 2 of s &ﬁé 455‘ o ¢6d
belts 6 are to he fed to the bill recejving secti the drum 4

is rotated ¢ ians ekwhich-are sanpectagyan ﬁh%l’\i'lgﬁ(ﬂlﬁte ﬁ3¢|5§r@r@onnected to the 1
by 90 degrees and the endl ess drive belts 5 and the endless drive belts 11
are griven. A8nd pastantof thaslidel plateai 45talasemioothentirst shudten st Weenslide plate
endl ess drive belts 11 and the endl ess driven belts 12 and hel d

t her ebet ween. 14hiis biased by the pair of sphingbi138; 188:tdveard imecfirst shltter 7 to hold
receiving section 10 by driving the endl ess drive 20 belts 11. Then,

the endl ess dhieveppbeshatté2mgmberBaaaricithé fowse shattePMaAbBP B Vidthe pins
and the bills are stored in the bill receiving section 10 as supported by

Der ena p a9 44S 8! b Poshihiag sheWn i FREASSELaLe, 13 and Lhe
I's connected to thergqnestd BH™ 48%5%ovided at the tip end portion of a drive arm 147
10 mounted on the drum 4 to be swingable about a shaft 146 engages with the end
portion of the slide' plate 145 closer to the first shutter 7. The tip end portion of
a plunger 149a of a solenoid 149 is connected to the drive arm 147 between
the shaft 146 and the pin 148. Therefore, when the solenoid 149 is actuated
and the plunger 149a is retracted, the drive arm 147 is swung counterclockwise
15 in Figure 5 about the shaft 146 and the slide plate 145 is moved toward the
second shutter 8 against the spring force of the springs 138, 138. As a result,
the upper shutter member 8a and the lower shutter member 8b are swung
about the pins 143a, 143b via the pins 145a, 145b and are moved from the
closed position indicated by a broken line in Figure 5 to the open position.
20 Figure 6 is a schematic side view showing the structure of the first bill
stacking device 30. |
As shown in Figure 6, the first bill stacking device 30 comprises a vane
wheel 32 below a roller pair 31 located adjacent to the first gate member 26

shown in Figure 1, a pair of fixed endless drive belts 33 below the vane wheel

25 32 and a pair of movable endless driven belts 34 above the vane wheel 32. A
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of the take-out roller 16 of the bill receiving section 1 : BI||S recelved

in the bill 25 recei ving section 10 areTmQMEa
take-out roller 16 and the | IIer 17 and
after the nunber of bills has been counted by a E (not
shown) provided i medi ately downstream of the ta rol Ier 16, they

are fed to the first bill transporting section 23. The
first bill transporting section 23 is constituted so as to transport a 5

bil'l toward tRp 5raas pﬁt@%s)focrgd?ésé]h? Ista@aR] Mills % Sty mdtinted on a support

si mul t aneousl y ~correctfng the orientati‘on of the bill if
longer edge fgpanads aRY Bul éYdilBfs B7 dnd the support shaft 36 are supported by a

mounting unit 38. A sensor 39 for detecting the rear end portion of a bill is
provided on the side of the vane wheel 32 nearer the first gate member 26. The
5 center portion of a unit side plate 40 to which the endiess drive belts 33 are fixed
is formed with an opening 41 extending perpendicularly to the endless drive
belts 33, and a roller shaft 42 fixed to the mounting unit 38 for rotatably
supporting a central roller around which the endless driven belts 34 are wound
projects to the outside of the unit side plate 40 through the opening 41.
10 Figure 7 is a schematic rear view of Figure 6.
As shown in Figure 7, the roller shaft 42 for rotatably supporting the
central roller around which the endless driven belts 34 are wound among the
group of rollers 37 is fixed to a block 43 and the block 43 is supported by a
slide rail 44 extending perpendicularly to the endiess drive belts 33 formed on
15 the unit side plate 40. The roller shaft 42 is rotatably engaged with a notched
portion 46 formed in the tip end portion of a swing arm 45 and the swing arm
45 is swingably supported by a shaft 47. One end portion of a spring 48 is
connected to the swing arm 45 and the other end portion of the spring 48 is
connected to a connecting arm 49. The connecting arm 49 is swingably
20 supported by the shaft 47 and is formed with a pin 50. The pin 50 is fitted into
an elongate slot 52 formed in a crank arm 51 and biased by a spring 53
downwardly in Figure 7. A cam 55 to which a motor shaft 54 is fixed is rotatably
mounted on the crank arm 51.
As shown in Figures 6 and 7, the first bill stacking device 30 comprises

25 an upper shutter member 56a swingable upwardly about a pin 68a and a lower
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transporting direction so that the Ionger edge of t he b|II S allgned W th

the bill transporting direct Tm5$mﬁthBwanﬂ%ﬂi econd
bill transporting section 25 extending upvvardly |ﬁlmmntmﬂlﬁm

the termnal end portion of the first bill transp 23. Ab|||
S delivered fromthe first bill transporting section 23

t he second bilil transporting section 25 and transported
upwardly and then toward the front side of the bill receiving

machi ne. shutter member 56b“sW|héaﬁlb58PW?rHy;%bgﬁlgtﬁi Hin268h SorP thY ! Slad

at the beginning end portion transporting

2cceptabl o arsPRraedik ERe Wi, b.%‘ﬁ?bpé’&n%@egrf@e@@@é&%@ e vy,
ransport 1 ng QR EhESE Refiare Griidth o i 8es i Bin oY oS g pRdhe
. ol lower shutter member 56b and an elongate slot 58 formed in the upper shutter
5 member 56a.

The upper shutter member 56a is formed with a roller 60 projecting to
the outside through an opening 59 formed in the unit side plate 40 and the
roller 60 is engaged with a guide slot 62 formed in a guide member 61 supported
by the block 43.

10 In the thus constituted first bill stacking device 30, the endless driven
belts 34 can be moved with respect to the endless drive belts 33 by rotating the
motor shaft 54.

More specifically, when the motor shaft 54 is rotated while the endless

driven belts 34 shown in Figures 6 and 7 are apart from the endless drive belts

o 33, the cam rotates a half turn, whereby the crank arm 51 is lowered. Since the
pin 50 formed on the connecting arm 49 and fitted into the elongate slot 52
formed in the crank arm 51 is biased downwardly by the spring 53, it is lowered
and the connecting arm 49 is swung downwardly. Therefore, the swing arm 45
is also swung downwardly by the spring 48 and the roller shaft 42 rotatably

20 engaged with the notched portion 46 formed on the tip end portion of the swing
arm 45 is lowered, whereby the mbunting unit 38 is lowered and the endless
driven belts 34 mounted on the mounting unit 38 is moved close to the endless
drive belts 33.

When the endless driven belts 34 is lowered and comes into abutment

25 with bills stacked in the first bill stacking device 30, the lowering movement of
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discrimnating section 24 is fed to a first bill stacking device 30 by the

first gate 20 menber 26. On the other hand, a bill discr&ninated
to be acceptable is delivered to a tyjiskhkettias Becp Porting
section 27 connected to the termnal end t he second
bill transporting section 25 and is transported upgw“ It
Is then stacked in a second bill stacking device 8 a second gate nenber
28. 25 The first bill stacking device 30 is disposed

behind and betigunidimtitig it 38 is stopped and the swinging movements of the swing arm
45 and the connecting arm 49 are also stopped. Although the crank arm 51
continues to be lowered, the movement of the pin 50 formed on the connecting
arm 49 and fitted into the elongate slot 52 formed in the crank arm 51 is
5 stopped. As a result, bills stacked in the first bill stacking device 30 are held
between the endless driven belts 34 and the endless drive belts 33 by the spring
force of the spring 53.
Further, as shown in Figures 6 and 7, the bill press plate 35 comprises
a roller 63 projecting to the outside through an opening 64 formed in the unit
10 side plate 40 at a position apart from the support shaft 36 for swingably
supporting the bill press plate 35. On the other hand, as shown in Figure 7, on
the wall portion of the unit side plate 40 on the opposite side from the endless
drive belts 33 and the endless driven belts 34, are provided a solenoid 65, a
link 67 connected to a plunger 66 of the solenoid 65 and an actuating plate 69
15 one end portion of which is swingably supported by the shaft 47 formed on the
unit side plate 40, tﬁe other end portion of which is connected to the tip end
portion of the link 67 and the side surface of which abuts against the roller 63.
As shown in Figures 6 and 7, when bills are stacked in the first bill
stacking device 30, the endless driven belts 34 are kept at a position apart from
20 the endless drive belts 33 and at this time, the actuating plate 69 abuts against
the rolier 63. After the bills have been fed into the first bill stacking device 30,
the solenoid 65 is driven at appropriate timing and the actuating plate 69
presses the roller 63 to the left in Figure 6 and to the right in Figure 7, whereby
bills are stacked by the bill press plate 35 in such a manner that the rear edges

25 of the bills are aligned with one of the wall portions of the first bill stacking
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4 in such a manner that its longitudinal direction fornms an_angle-of--45

degrees - with the horizon and the second biTl stacking device
80 is disposed behind the drum4 in S%lpsh%etwlﬁképhﬁd its

| ongi tudi nal direction is substantially horizontal: he fi rst
bill stacking device 30 and the second bill stackin \m e the
sane structure. The first bill stacking device 30 co h the

drum 4 so as to be able to deliver bills to the drum 4 when
the drum 4 i sgagcatxy cl ockwi se fromthe position shown in
Figure 1 by about 45 degrees and the second bill stacking

devi ce 80 cormuni Ca@ﬁst%tébwr#@r‘ltﬁé’ rﬁﬁt&ro Hﬁftaggeh s, been rotﬁegt,lothe

del i ver b|IIs to the drum drum 4 ocate e posi _
U R Sy oAk i S v e o sk B PEE
| oent o0, on L e LRl bl e AGaSs briver s aR8 40 Bhotbe’Fiva bt 33, e
d Scrsi m nati rllgoller 63 is moved downwardly along the opening 64 formed in the unit side
plate 40 and, as shown in Figure 8, the bill press plate 35 is located above the
surface of the endless driven belts 34 on the side of the endless drive belts 33,
thereby preventing the bill press plate 35 from influencing the feed-out operation
of the bills from the first bill stacking device 30.
10 The first bill stacking device 30 is further provided with a bill stacking
plate 70 on the upper surface of which bills are stacked when stacking bills.
The bill stacking plate 70 is connected to a slide plate 71 engaged with the roller
shaft 42 and is movable together with thé mounting unit 38 and the endless
driven belts 34. During bill stacking, therefore, the bill stacking plate 70 is located
5 above the upper surface of the endless drive belts 33 through the space
between the pair of endless drive belts 33 and bills are received on the upper
| su_rfacé thereof. On the other hand, when the stacked bills are held between
the endless driven belts 34 and the endless drive belts 33 for feeding out the
bills from the first bill stacking device 30, the bill stacking plate 70 is retracted
20 below the upper surfaces of the endless driven belts 34. Since bills are stacked
on the bill stacking plate 70 in this manner, the first bill stacked is not subjected
to a frictional force from the endless drive belts 33. Therefore, it is ensured that
the first bill can be stacked in the first bill stacking device 30 in the desired

manner.

25 The second bill stacking device 80 has the same structure except that
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section 24 and not accepted by the custoner although once.returned to the

15 custoner, and a safe 90 | ocated -on the rear side of the bil

recei ving machi ne for storing rectmwmﬂaamdk ackeplhtedbl e bill s.
When all received bills have been fed out from ving section
10, unacceptable bills stacked in the first bil tion 30 are
fed to the ] drum4 and returned to opening 1
Unacceptable bills returned 20 to the transaction opening 1, but not

iéffﬁéfgﬁb%f e 5eRRE pEPEn TN seffond oate merpbe! 28,4t BEHMARrum 4
(ot shown) blEeticsh % KBERREL 1A She @ngﬁaﬁﬁaﬁﬁ%‘%‘% 3 Petp i Rl
section 334 When the customer confirnms the anbunt of deposited

bills and i nsPPrizest 25 machi ne to receive the bills, the

acceptable bills stacked in the second bill
Figures 9 to 12 show the structure of the bill stacking device 91 of the

5 safe 90 and the process for stacking bills in the safe 90.

As shown in Figures 9 to 12, the bill stacking device 91 of the safe 90
comprises a vane wheel 92 at its entrance and a sensor 93 for detecting the
rear end portions of bills fed into the safe 90 by the vane wheel 92. Bills are
stacked on a movable bill stacking plate 94. The movable bill stacking plate 94

10 is movable vertically in accordance with the number of bills stacked thereon
and a bill press plate 95 is provided for pressing bills stacked on the movable
stacking plate 94. The bill press plate 95 is fixed to the tip end portion of a link
98 connected to the plunger 97 of a solenoid 96.

Figures 9, 10, 11 and 12 respectively show the state when a bill has

just been fed into the safe 90, when the leading end portion of the bill has been

=3
L

fed into the safe 90 and the bill is led along the lower surface of the bill press
plate 95, when the bill has been further fed into the safe 90 and that the rear
end portion of the bill is detected by the sensor 93 and when the solenoid 96
has been driven. to press the leading end portion of the bill press plate 95 toward
20 the bill stacking plate 94, thereby stopping the bill fed into the safe 90, and the
rear end portion of the bill has been scraped off downwardly by the vane wheel
92. More specifically, when a predetermined time period has passed after a bill
was fed into the safe 90 along the lower surface of the bill press plate 95 by the
vane wheel 92 and the rear end portion of the bill was detected by the sensor

25 93, the solenoid 96 is driven, thereby stopping the bill fed into the safe 90 and
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-1 - stacking device 80 are fed to the drum-4-and further fed

to the third bill transporting sSection 27 via the bill
receiving section 10, the first bill transpOﬂ{lggiygetHasBeenReplace section 23,
the bill discrimnating section 24 and the se port| ng
section 25. Then, they are stored in the safe “ﬁm‘“‘\ ‘\ nd gate menber
5 28. Figure 2 is a ongi tudi nal cross

sectional view show ng the details of the transacti on opening
and the drum gheoear ieddmaHios of the bill is scraped off downwardly by the vane wheel. As

a result, the bills are stacked on the bill stacking plate 94 in such a manner that
the rear end portions thereof are aligned along the wall portion on the entrance
side of the safe 90.

5 Figures 13, 14, 15 and 16 respectively show a schematic side view of
the bill receiving section 10, a schematic plan view thereof, a schematic front
view thereof and a schematic cross sectional view taken along line A-A in
Figure 15.

As shown in Figures 13 to 15, the bill receiving section 10 comprises

a unit side plate 150 and the pair of endless drive belts 11 are fixed to the unit

o

side plate 150. A bill guide 151 is mounted on the unit side plate 150 to extend
vertically. The movable endless driven belts 12 are wound around rollers 154a,
154b, 154c rotatably supported by shafts 153a, 153b, 153c supported by a
support member 152. The center shaift 153b is fixed to the support member
5 152 and further projects to the outside of the unit side plate 150, as shown in
Figures 14 and 15. A mounting block 155 is fixed to the projecting portion of
the shaft 153b. The mounting block 155 is supported by the unit side plate 150
via a slide rail 156 that extends horizontally.
The bill press plate 13 is supported by the shaft 153a, 153c via
20 supporting members 157a, 157b and is biased by a spring 158 toward the
endless drive belts 11.
A solenoid 160 is supported by the shaft 153b projecting to the outside
of the unit side plate 150 and an arm 163 is swingably supported by a link 162
mounted on the plunger 161 of the solenoid 160.

25 One end portion of a connecting member 166 is swingably mounted on
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As shown in Figure 2, a nmotor 100 is provi ded above 't"ﬁ_é“s;ﬁuu'tter 2 and
the drum 4 for opening and closing the shut {fL gt HBRhRepldded i s fixed to

the 10 out put shaft 100a of the notor : er 101 is
~rotatably nounted on the tip end | arm 102. The
roller 101 abuts against the | ower surface bent portion 2a

of the shutter 2 extending fromthe upper portion of the . .
shutter 2 toward the drum4 in substantially the horizontal direction and

supports it. ZFkphaf1@HocHRIInthE vieHis oftRe ip%e@'éhdgll'blrﬁéﬁo’fﬂfé élipgpdrf)ﬁ'nérﬁb%r

u
swng 15 countercl ockwi se in Fi'gure 2, the r er 101 nounted on the

., Tt o 25236 s e end geortoN 0 onhsk Y B 18E38 Gfages e
o, e a8t T2, PR B RIR B ppthe arPTes
comuni cati oneReL UES il fhe CSRRESHNG tRBat 18g! and the inside of the bill
5 The bill press plate 13 is formed with a sensor actuating plate 170 and
a sensor 171 actuated by the sensor actuating plate 170 is provided on the
support member 152 for detecting the position of the bill press plate 13.
As shown in Figures 15 and 16, a cam 182 fixed to the output shaft 181
of a motor 180 is provided on the outside of the unit side plate 150 and a
10 sensor 183 and a sensor 184 are provided in the vicinity of the cam 182. A
sensor actuating plate 185 is mounted on the cam 182 for actuating the sensor
183 and the sensor 184.
A swing arm 190 which supports a cam follower 186 abutting égainst
the cam 182 is provided in the vicinity of the cam 182. The swing arm 190 is
15 swingably supported by a shaft 187 via a spring 189 and swingably supported
by a shaft 187 at one énd portion thereof and is connected to a drive arm 188.
The other end portion of the swing arm 190 is formed with a notched portion
191 and the shaft 153b projecting from an opening 192 formed in the unit side
plate 150 is engaged with the notched portion 191.
20 Further, as shown in Figure 13, a sensor 195 is provided for
discriminating whether or not a bill is present in the bill receiving section 10 and
a sensor 196 is provided for detecting the rear end portions of bills taken out
from the bill receiving section 10.
Figure 17 is a schematic side view of a bill take-out device for taking

25 out bills from the bill receiving section 10.
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20 recei ving machi ne. Figure 3 isa schematic front

view of the shutter 2. As sthl\l/m ! i urﬁeﬁedt he | ower
edge of the shutter 2 is formed with a e 2 proj ections
2b projecting dowwardly at substantially regul arm l nterval s.

The end portion of the bill placenent base 3 on t t
4 is formed with concave portions 3b whose size and shape are

drum 25

-12- conpl ementary to the projections 2b of the shutter 2. The

projections 2b can pgg
3b unl ess one or nore E?lens

in@%ﬁéﬁwt SR bRNERESDUM dEviEE ToRhisREtHROIakE O\t

bet ween the shutter 2 and

the bill placgepyelarmaking BoMBcEWithaRE 1é4ding end portions of bills and taking out

the bills, the separation roller 17 which cooperates the take-out roller 16 to

prevent two or more bills from being simultaneously taken out, a driven

5 transporting roller 18a touching the circumference of the take-out roller 16, and

a bill thickness sensor 22 comprising a reference roller 19, a driven roller 20

and a rotary encoder 21 for detecting the thickness of a bill based on the

amount of the movement of the driven roller 20 when a bill passes through the

gap between the reference roller 19 and the driven roller 20, detecting the time

10 period of bill detection by the rotary encoder 21 and outputting a detection

signal.

The take-out roller 16 has a circumferential surface formed of a high

frictional material and is formed along the shaft thereof with a large diameter

portion, a small diameter portion and a large diameter portion (not shown). The

5 separation roller 17 is formed with a small diameter portion, a large diameter

portion and a small diameter portion (not shown) that mesh with the large

diameter portion, the small diameter portion and the large diameter portion of

the take-out roller 16. Thus, a first bill separation section is formed by the take-

out roller 16 and the séparation roller 17 for preventing two or more bills from

20 being simultaneously taken out.

The transporting roller 18a is connected to a support shaft 18¢ via a

torque limiter 18b and a second bill separation section is formed by the take-out

roller 16 and the transporting roller 18a for preventing two or more bills from

being simultaneously taken out. The torque limiter 18b is constituted so as to

25 disconnect the transporting roller 18a and the support shaft 18c when the torque
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proj ections 2b and the concave portions 3b-do- nOt "Co'r'r'b'lnétﬂé_l-y engage with

each 5 other and the shutter 2 cannot as J.PR&McedAs a consequence,
it is possible to det ect mhetﬂ@* remai n bet ween
the shutter 2 and the bill placenent “H‘ﬁy det ecti ng

whet her or not the shutter 2 is closed. As shown in

Figure 2, the endless drive belts 5 fixed to the drun14 are
mound around rollers 103, 104, 105 and a bill guide 106 is nounted on the

dru lnﬂ ol khe Maﬁ§b@’£fgp*}8llém é@i%egf%t%lgﬁgm E§Fal 46 12/ Sreré minedn

the side of t ess driven
Furt her, thedggwggle endl ess driven belts 6 are wound around roll ers
108, 109 11 the rollers 108, 109, 110 are rotatably nmounted on a

CmeCt g e B A Rl hale el 235 RORAB Pt IS
's mounted Onprowded in the first bill transporting section 23 for holding a bill between
5 themselves and a bill guide 23b forming the lower surface of the first bill
transporting section 23. The transporting rollers 23a are rotated faster than the

take-out roller 16 to promote the separation of bills.

Figure 18 is a block diagram of a drive system and a control system of
a bill receiving machine which is an embodiment of the present invention and

109 Figure 19 is a block diagram of a detecting system and a control system
thereof.

As shown in Figure 18, the drive system of the bill receiving machine
comprises a motor 100 for opening and closing the shutter 2, a motor 126 for
rotating the drum 4, a motor 131 for driving the endless drive belts 5, a motor

a3 122 for moving the endless driven belts 6, a solenoid 142 for opening and
closing the first shutter 7, a solenoid 149 for opening and closing the second
shutter 8, a solenoid 112 for projecting the third shutter 9 into the bill transport
passage and retracting it therefrom, a motor 207 for driving the endless drive
belts 11 in the bill receiving section 10, a motor 180 for moving the endless
20 driven belts 12, a solenoid 160 for moving the bill press plate 13, a motor 208
for driving the first bill transporting section 23, the second bill transporting
section 25 and the third bill transporting section 27, rotating the vane wheel 32
in the first bill stacking device 30, the vane wheel 832 in the bill stacking device

80 and the vane wheel 92 in the safe 90 and rotating the take-out roller 16 via

25 an electromagnetic clutch 400 and an electromagnetic brake 402,-a motor 210
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the side of the endless drive belts 5 to be novable iin the direction
per pendi cul ar to the surface of the endless driven belts 6
When the endl ess driven belts 6 pis S Bpt'naéﬁlacécr omt he

endl ess drive belts 5, the bill guide 111 eng# a
stopper (not shown) and is |ocated at a positi ,&ﬁe endl ess
drive 20 " belts 5 than the surface of the endless en belts 6 on
t he side of the endl ess drive belts 5. On the other hand, when

the endl di i i irst®i i b€
e endl ess Tc?ﬁé&‘@éﬁggtﬁéeﬁdﬁ]sgldjﬁ)ﬁ%ltss 33 in the fnt'sﬁyth&%ckﬁ\gtJi'év@g@(?sémb'tbwe_

belts 5 so as eto et ween ndl’ess

OO, e e, SR T ciprSbily AP s R0 ek 0 ang e
t2 ﬁer eby end %?\%lgsrsi, \fﬁlrbe?\e lbteﬁsesatﬁnntaﬂweelf,i ﬁmee %oﬁrrﬁ?nge rfﬂ\lite 38, dar iS%Fel‘P(ﬁht§5 Sor
moving the bill press plate 35 in the first bill stacking device 30, a motor 212
5 for driving the endliess drive belts 833 fixed in the second bill stacking device
80, a motor 213 for moving the movable endless driven belts 834 provided in
the second bill stacking device 80, a solenoid 214 for driving the bill press plate
835 provided in the second bill stacking device 80, a solenoid 96 for driving the
bill press plate 95 in the safe 90, a gate driving means 215 for driving the first
10 gate member 26, a gate driving means 216 for driving the second gate
member 28, a motor 217 for moving the bill stacking plate 94 in the safe 90,
and a solenoid 218 for opening and closing the shutter 15 in the bill receiving
section 10.
As shown in Figure 19, the detection system of the bill receiving
- machine comprises a bill thickness sensor 22 provided in the bill take-out
device for taking out bills from the bill receiving section 10, a bill discriminating
section 24 for discfiminating whether or not a bill is acceptable and the
denomination of the bill when the bill is acceptable, a sensor 39 provided at the
entrance of the first bill stacking device 30, a sensor 839 provided at the
20 entrance of the second bill stacking device 80, a sensor 93 provided at the
entrance of the safe 90, a sensor 171 for detecting the position of the bill press
plate 13, a sensor 183 and a sensor 184 for respectively detecting the position
of the endless driven belts 12, a sensor 195 for detecting whether or not any

bill is present in the bill receiving section 10, a sensor 196 for detecting the rear

25 edge of a bill taken out from the bill receiving section 10, and a sensor 220 for
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preventing the bill guide 111 fron1inf|uencing the bill- holding"éhdwthe

bi |l transportation. As sho i gure 2,
the first shutter 7 provided at one end portion OfThm$md}hSB%“ bi |
transport passage forned by the endl ess drive belts ess
driven belts 6 conprises an upper shutter nmenber 7a utter
menber 7b and the second shutter 8 provi ded the ot her end portlon of the

bill transport passage conprises an upper shutter nenber 8a
and a | ower s@gtédting bills in the trans%ﬂbﬁropféhmghe first shutter 7 and the
second shutter 8 are cl osed or opened by novi ng the upper

shutter nenbers 7a, A33sHHh WFQL@@%?%Z@HQQ! tHEESHMES sykfem of the7till r8BeR@s

to be close to or apart frome
machine comprises a CPU 250 for outputting drive signals to the respective

motors and solenoids constituting the drive system based on detection signals
5 from the respective sensors constituting the detection system.

The thus constituted bill receiving machine which is an embodiment of
the preseht invention handles bills deposited thereinto by a customer in the
following manner.

When a customer inputs a predetermined instruction signal through an

10 input means (not shown), the CPU 250 outputs drive signals to the motor 100,
the solenoid 142 and the solenoid 112, thereby opening the shutter 2 and the
first shutter 7 and projecting the third shutter 9 into the bill transport passage
in the drum 4. Since the length between the end portion of the bill placement
base 3 in the transaction opening 1 on the side opposite from the drum 4 and

5 the central portion into which the third shutter 9 projects is determined to be
slightly greater than the length of the longer e.dge of a bill whose longer edge
is greatest among bills to be handled and the length between the end portion
of the bill placement base 3 in the transaction opening 1 on the side opposite
from the drum 4 and the end portion of the bill transport passage formed by the

20 endless drive belts 5 and the endless driven belts 6 on the side of the transaction
opening 1 is determined to be shorter than the length of the longer edge of a
bill whose longer edge is shortest among bills to be handied, bills whose longer
edges are greatest among bills to be handled are accommodated between the
end portion of the bill placement base 3 on the side opposite from the drum 4

25 and the third shutter 9 to substantially abut against the third shutter 9 and bills
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Further, the | ower end portion of the third shutter 9- \ml'cH"c'éﬁ""BFoJ ect

into or be retracted fromthe bill transport passa e fo fHecRefidtad endl ess
drive belts 5 and the endl ess driven tantlally
the central portion thereof IS connect WMM end
portion of a swing arm 114 sw ngabl e about a shaft

solenoid 112 in Figure 2. The third shutter 9 can be prOJected |nto the
bill transport passage between the pair of endless drive belts 5 by

actuating thewhose longer edges gRrosiioridet srgiceaniabdatddbetwesan thée Bnbilgomionut
the shaft 113 froma retracted position indicated by a broken

line in Figurgs féﬁé ﬁ&@;léﬁé?héﬁf Sé’sé’S%rHr@nSIde opposite fro rhHE eRuR4 %ﬂgﬁgﬂgll@

line in Figure schematic |e

A ohoun 1 Eetir §'in/sifots Madfietngt Bnart fhersof is HFRGSY Bfi the endjgss griye

anong t he thrgeung |l ers 108, 109, 1 10 around which the endl ess driven
bel ts :

5 Then, when the customer places bills on the bill placement base 3 in
the transaction opening 1 and the endiess drive belts 5 and inputs an instruction
signal for receiving the bills through the input means, the CPU 250 outputs a
drive signal to the solenoid 112, thereby retracting the third shutter 9 held at
a position where it projects into the bill transporting passage and outputs a drive
10 signal to the motor 122, thereby lowering the endless driven belts 6. Since bills
whose longer edges are shortest are accommodated between the end portion
of the bill placement base 3 opposite from the drum 4 and the third shutter 9
in such a manner that a part thereof is placed on the endless drive belts 5, all
bills are held between the endless drive belts 5 and the endless driven belts
5 6. Further, the CPU 250 outputs a drive signal to the motor 131 to drive the
endless drive belts 5, whereby the bills held between the endless drive belts
5 and the endless driven belts 6 are taken in the drum 4.
When the bills have been taken in the drum 4, the CPU 250 outputs
drive signals to the motor 100 and the solenocid 142, thereby closing the shutter
20 2 and the first shutter 7 and outputs a drive signal to the motor 122 to move the
endless driven belts 6 away from the endless drive belts 5, thereby releasing
the holding of the bills by the endless drive belts 5 and the endless driven belts
6. Further, the CPU 250 outputs a drive signal to the motor 126, thereby
rotating the drum 4 counterclockwise by 90 degrees from the position shown

25 in Figure 1. As a result, the bill transport passage formed by the endless drive
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6 are wound project the outside of the drum4 through a palr of eI ongate

slots 25 . 11 5a, 11 5a fornmed on the |eft %‘ggmalmmenml # the drum
4 with respect to the

- 14- bill transporting direction to ex “!\u Trect i on

per pendi cular to the bill transport- pa are connected
to a pair of Blocks 1 17, 117 novabl e al ong a pair of slide

rails 116, 116 in the dlrectlon per pendi cular to the bill

coooer o 2*°BoHSS Bt oA B A et e, g

opposite end e Elllg %te no longer held between the endless drive belts 5 and the end|ess

driven belts 6, the bills whose one end portions did not abut against the first

shutter 7 fall onto the first shutter 7 by their dead load. Then, the CPU 250

5 outputs a drive signal to the motor 126 to repeatedly rotate the motor slightly

in both the forward and backward directions, thereby applying slight vibration

to the drum 4. As a result, one end portions of bills which fell toward the first

shutter 7 but whose one end portions have not abutted against the first shutter

7 due to frictional engagement with other bills come into abutment against the

10 first shutter 7, whereby one end portions of all bills in the drum are reliably

aligned.

After the CPU 250 has repeatedly rotated the motor 126 slightly in both

the forward and backward directions for a predetermined time period, it oUtputs

a drive signal to the motor 122 to move the endless driven belts 6, thereby

25 holding the bills whose end portions on the side of the first shutter 7 have been
aligned between the ehdless drive belts 5 and the endless driven belts 6.

Then, the CPU 250 outputs a drive signal to the motor 180 and drives

the motor 180 until the sensor 183 is actuated by the sensor actuating plate 185

and an actuating signal is input to the CPU 250, thereby moving the endless

20 driven belts 12 away from the endless drive belts 11 as shown in Figures 13

and 14. Simultaneously, the CPU 250 outputs a drive éignal to the solenoid 160

and drives the solenoid 160. As a result, the plunger 161 is retracted and the

bill press plate 13 biased toward the endless drive belts 11 by the spring 158

via the link 162, the arm 163, the roller 167 at the tip end portion of the arm 163

25 and the connecting member 166 is retracted behind the surface of the endless
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of a spring 120 provided al ong the | ower sides of "a"pa"i r of putteys 119,

119 are connected to the | ower edgernp@y {ﬁn at the opposite
end portions of the connecting pl at e ros ackhe
connecting plate 118 is biased downwardly. I ”’ As shown in
Figure 4, a substantially L-shaped release arm1Z nount ed on
the drum4 to be novable in the direction perpendicular to the bill

transport passage. Wen the release arm 121 is noved upwardly in Figure 4,

t he upper sidgq.. f e G, d : i i d
port i onof t naryeh BBES 12 o eieR the BAGESE v bERA Tbgel TG SpriRgITONGE
engages wi tl e | ower edge portion at the center portion of

t he connecti an H?%?Qr"ﬂggl,éghﬁ wher eby the connecting plate 118 is

noved upwardly agai st the ring.f . . f.th J ,

upper eP\d por%/i o% oft ﬁen}%ég)ggggﬂ%é;&?qgr'\t?élgr@ugitgé S%lgﬁé'a%i%geré@}’e

connected to a swing arm 123 fixed to the output shaft 22a of 1a31mg(hoF t5LyZZ
, there

opening the first shutter 7 and outputs a drive signal tolthe motor
5 driving the endless drive belts 5, thereby feeding out the bills held between the
endless drive belts 5 and the endless driven belts 6 from the drum 4. The CPU
250 outputs a stop signal to the motor 131 at the time a predetermined length
of the bills has been fed out, thereby stopping the motor 131.
Further, the CPU 250 outputs a drive signal to the motor 180 and drives
10 the motor 180 reversely until the sensor 184 is actuated by the sensor actuating
plate 185 and an actuating signal is input to the CPU 250. Therefore, the cam
follower 186 is pushed to the right in Figure 16 by the cam 182, thereby
swinging the drive arm 188 clockwise about the shaft 187 and the swing arm
190 connected to the drive arm 188 via the spring 189 is swung clockwise
s about the shaft 187. As a result, the shaft 153b engaged with the notched portion
191 formed in the tip end portion of the swing arm 190 is moved horizontally
along the opening 192 of the unit side plate 150 and, therefore, the endless
driven belts 12 is moved toward the endless drive belts 11. Although the drive
arm 188 is swung clockwise about the shaft 187 by the motor 180 until the
20 sensor 184 is actuated by the sensor actuating plate 185 and an actuating
signal is input to the CPU 250, since the swinging movement of the swing arm
190 is brevented by the bills held between the endless drive belts 11 and the
endless driven belts 12, the swing arm 190 is stopped at a position depending

on the number of the bills. As a result, the endless driven belts 12 are biased

25 by the spring force of the spring 189 toward the endless drive belts 11 and the
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mounted on the side plate 115 of the drum4 and is novable upwardly in

Fi gure 4 by rotating the motor 122. 20 ypiSheetHa am%&&&@ r, as
shown in Figure 4, a pulley 124 is fixed to the side p

of the drum4 and a belt 127 is wound around the puIIe IIey
125 fixed to the out put shaft 1 26a of a ed on

t he body of the bill recei ving machi ne. The drun14 |s rotatable
about a center shaft 4a thereof by driving the notor 126. In

this enmbodi meng,; lls #Fe 1Ze] %@d GRtwBEn' ﬁ@eé‘ﬁ&%ié do@‘%an belts 1253 Ethd ghmeess

by little in bo

10

20

25

or war reverse I rections er nentl one

drive belts 11.

Then, the CPU 250 outputs drive signals to the motor 131 and the
motor 207 to drive the endless drive belts 5 and the endless drive belts 11,
thereby feeding the bills heid between the endless drive belts 5 and the endless
driven belts 6 and between the endless drive belts 11 and the endless driven
belts 12 into the bill receiving section 10.

When the bills are detected by the sensor 196 and a detection signal
is input to the CPU 250, the CPU 250 outputs stop signals to the motor 131
and the motor 207, thereby stopping the endless drive belts 5 and the endless
driven belts 6 and simultaneously outputs a stop signal to the solenoid 160 to
stop the solenoid 160. As a result, the bill press plate 13 presses the bills by
the spring force of the spring 158. Then, the CPU 250 outputs a drive signal
to the motor 180 to drive the motor 180 in the forward direction. As the motor
180 is driven in the forward direction, the endless driven belts 12 begins to move
apart from the endless drive belts 11 and the bill press plate 13 projects away
from the endless driven belts 12 toward the endless drive belts 11 to hold the
bills between the endless drive belts 11 and itself.

As the motor 180 is further rotated forwardly and the endless driven
belts 12 are moved away from the endless drive belts 11, the bill press plate
13 is gradually moved away from the endless drive belts 11. As a result, when
the sensor 171 is actuated by the sensor actuating plate 170 provided on the
bill press plate 13, an actuation signal is input to the CPU 250 and the CPU 250
outputs a stop signal to the motor 180 to stop the drive of the motor 180. Figure

20 shows the state when the motor 180 is stopped as a result of outputting the
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CPU (not shown). " " Figure 5 is a schematic right side

view of the drum 4 Jhsﬂhafhkb&nk g2lq/1 ng machi ne.
- As shown in Figure 5 W 103a 105a of the rollers 103, 105

anong the three roII 5 around which the endl ess drive belts 5
are wound proj ect the ou e drum 4 through the right side plate
128 of the drum 4 and pul l eys 129,130 are nounted on the
projecting roller shafts 103a, 105a. A driven pulley 132

mount ed on t tGHflﬁg @H@'fﬁ@ﬁ"%e?ﬁﬁsg’m?%thel CPU 250. ln]tﬁi’s §t‘é'iedt'h'evfdPSe |

the endl ess drive and a are nount ed

the side platgy ﬂ.@on"}hgeﬂnﬂ frdtn e ‘ﬁ?gﬁ férl]g 1’3*‘@@3&‘1%@@]&635294@%5%2' Ve

133 and driving rce of not or ransm
bel ts becomgs sugstta i aI u' Ir%yand1 %Fguere‘qurearfﬁe bc”s fall on}g ’?héL %wer end plate .

14 by their dead load. When the bills fall, the leading edges of the bills are
5 substantially aligned with the upper surface of the lower end plate 14 dueto a
force acting on the bills from the lower end plate 14.

When a predetermined time period has passed after the CPU 250
outputted the stop signal to the motor 180, the CPU 250 outputs a drive signal
to the motor 180 to drive the motor 180 reversely for a predetermined time

10 period. As a result, the bills whose leading edges are located on the lower end
plate 14 are again held between the bill press plate 13 and the endless drive
belts 11. Then, the CPU 250 outputs a drive signal to the motor 180 to drive
the motor 180 forwardly and when the sensor 171 is actuated by the sensor
actuated plate 170 and an actuating signal is input to the CPU 250, the CPU

5 250 outputs a stop signal to the motor 180. Further, after a predetermined time
period has passed, the CPU 250 outputs a drive signal to the motor 180 to
drive the motor 180 reversely for a predetermined time period and outputs a
stop signal to the motor 180 to stop the motor 180 while the bills are held
between the bill press plate 13 and the endless drive belts 11.

20 : In this manner, vibration is applied to the bills by repeating the holding
operation of the bills between the bill press plate 13 and the endiess drive belts
11 and the releasing operation of bills, whereby the leading edges of the bilis
are aligned with the upper surface of the lower end plate 14.

The received biils held by the bill press plate 13, the lower end plate 14

75 and the endless drive belts 11 are then taken out from the bill receiving section
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Further, as shown in Figure 5, thé 'up_per"'é'HUtter menber 7a and the
| ower shutter nenber 7b C%ﬁ§hdeu‘%i35¥§il§§]§”}ci rst shutter 7 are nounted on the

15 drum 4 so as to be f pins 135a, 135b extending in the
di rection per ’ﬂ m
bet ween a cl osed position er . they close the bill transport

he bill transporting direction
passage and a open position where they open the bill transport
passage. In Figure 5 the portion of the upper shutter nenber 7a

20 ol o g Yo T e R P A e S G o tor R,
el ongat e st ooy difing dh fretB FandBofti ecreR 23 dnp Sebdnt bAIFHANRGT"
L1 e SR, 20k S5 B et Bnct B g et td PR
25 " ond Feih tonditsl il packing deyicbna teavand wheslcia 2 168 sesondkbilng
port _!3 on of stacking device 80 and the vane wheel 92 in the safe 90. Then, the CPU 250

outputs a drive signal to the solenoid 218 to open the shutter 15 and outputs

a drive signal to the motor 207 to drive the endless drive belts 11. As a result,

" a predetermined number of bills located on the side of the endless drive belts

11 are féd out toward the take-out roller 16.

10 Synchronously with the feeding out of the bills, the electromagnetic
brake 402 is released and the electromagnetic clutch 400 is driven, whereby
the take-out roller 16 is rotated and the bills are taken out one by one.

Since the circumferential surface of the take-out roller 16 is formed of
a high friction material and the take-out roller 16 is formed with the large

5 diameter portion, the small diameter portion and the large diameter portion (not
shown) which mesh with the small diameter portion, the large diameter portion
and the small diameter portion of the separation roller 17, a separation force
acts on the bills from the first bill separation section constituted by the take-out
roller 16 and the separation roller 17 to prevent two or more bills from being

20 taken out simultaneously.

When two or more bills pass nevertheless through the first bill separation
section, these bills are fed to the space between the take-out roller 16 and the
transporting roller 18a. However, since the frictional force produced between

adjacent bills is lower than the frictional force produced between the transporting

25 roller 18a and a bill when one bill is held between the take-out roller 16 and the
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t he slide platé 137 closer to the second shutter 8. The slide plate 137 is

bi ased This Sh¢pyHasse cff springs 138, 138 toward the second
shutter 8 to hol shutter nenber 7a and the | ower
shutter nenber 7*“\%‘“@“ 1 37a, 1 37b at the closed
position as showmn in Figure 5. 5 Furthermore, a pin 141
provided at the tip end portion of a drive arm 140 nmount ed on

the drum4 to be sw ngabl e about a shaft 139 engages with the end

portion of theyEnoindtSiie? 183 ti5é WRfuet Actitlf oRtREErq iR lififer 8r8b 28ek5Rh&AT

portion
the predetermined torque and, therefore, the transporting roller 18a and the

support shaft 18c are connected by the torque limiter 18b. As a result, the

transporting roller 18a is stopped by an inertial force and only the bill touching

5 the rotating take-out roller 16 is transported downstream, whereby the bills are

separated one by one and two or more bills are prevented from being
simultaneously taken out.

Since the circumferential surface of the take-out roller 16 is formed of

a high friction material, bills are normally separated one by one. However, two

10 or more bills may be fed when parts thereof overlap. This embodiment is,

theretore, provided with the bill thickness sensor 22 comprising the reference

roller 19, the driven roller 20 and the rotary encoder 21. The bill thickness

sensor 22 detects the bill thickness by detecting the amount of the movement

of the driven roller 20 when a bill or bills pass through the space between the

5 refefence roller 19 and the driven roller 20 and outputs a detection signal to the

CPU 250. When the CPU 250 judges based on the input detection signal that

the bill thickness is double or more the thickness of bills to be handled and

judges based on the amount of rotation of the driven roller 20 detected by the

rotary encoder 21 that the time period for which the bill thickness sensor 22

20 detects the bill or bills whose thickness is greater than double the thickness of

bills to be handled is longer than or equal to a predetermined time period, the

CPU 250 judges that two or more bills are being fed with considerable overlap.

Since it is difficult to separate such bills one by one, the CPU 250 releases the

electromagnetic clutch 400 for a predetermined time period and drives the

25 electromagnetic brake 402 to temporarily stop the take-out roller 16. As a
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of the plunger 142a of a sol enoi d 142 i's connected to the drive arm 140
bet ween the shaft 139 ESIEHélapmdanﬁe%;a Therefore when the solenoid 142 is

10 actuated and the pl retracted, the drive arm 140 i s swung
clockwise in Figure 5 a m,139 and the slide plate 137 is noved
toward the first shutter 7 ag e spring force of the springs 138,

138. As a result, the upper shutter nmenber 7a and the | ower
shutter nenber 7b are swung about the pins 1 35a, 1 35b via the

pins 1 37a, 1rggilit,aliethe réBVaH héRitn ofthe prededing billie® diRsddy ﬁHSsle@lCthﬁng‘q‘ﬂ

by a broken Iine in Figure 5 to the open position:.

h F t
shown in 'guiﬁ‘eg goﬂnég\t/v}égﬁﬁllielgékt}]bﬁf rcgf%‘ri]"ﬁ%r r‘?&tr?é‘ﬁ h&SortiPEroller 18a, .on eym -

shutter nmenber 8 e se utter are unted on 't

per pondi cul ar PLECERL b A & BRedeAf, bé"‘ﬁ%ﬁ?hﬁ&gﬁﬁ%e Il Gk dre

posi tion rotated at higher speed than the take-out roller 16, whereby the bills can be
5 reliably separated one by one.

To the contrary, when a bill or bills whose thickness is than double or
more the thickness of bills to be handled are detected but the detection time
period is shorter than the predetermined time period, it can be considered that
the bills overlap slightly ahd the bills can be separated one by one by

10 transporting the preceding bill by the transporting rollers 23a rotated at higher -
speed than the take-out roller 16. In this case, therefore, the CPU 250 outputs
no signal and continues the bill handling.

Therefore, the predetermined time period based on which the CPU 250
determines whether or not the electromagnetic clutch 400 should be released

5 and the electromagnetic brake 402 should be driven is determined depending
on whether or not twe or more bills overlap enough to separate them by the
transporting rollers 23a rotated at higher speed. Accordingly, although the
predetermined time period depends on the rotation speed of the take-out roller
16, the rotation speed of the transporting rollers 23a, the longest length, the

20 shortest length and the material of bills to be handled and like, it may be
determined to be a time period for which a half length of the longest bills to be
handled can be detected.

The rear end portions of bills taken out from the bill receiving section
10 one by one are detected by the sensor 196 and detection signals are input

25 to the CPU 250 to count the number of the bills. The CPU 250 further outputs
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20 wher e they close the b|II transport passage and a open position
wher e t hey ‘ﬁbﬂﬁah&ebktﬂlacgdr ansport passage. In Figure 5 the

portion of the upper menber 8a below the pin 1 43a is
Mﬂ, xt endi ng _ in the direction

formed with an el onga ”
per pendi cular to the bil t|on direction and the portion

of the lower shutter nenber 8b above the pin 1 43b is forned with an

el ongate 25 sl ot 144b extending in the direction perpendicular to
the bill t ra”é%ﬁ&@%igﬁhl to the motor 207 to rotate the endless drive belts 11, thereby
-17- direction. Pins 5a, forned on a slide plate 14

nmovabl y nount ﬁéigdlﬂﬂtc?ﬁ bills (l)oncgaetl d on ’g{ﬂsgfdet SPIRPEhkIE dHiveEBbIte™ PibwaR fHe“m

4 penetrate throug
take-out roller 16.

In the first bill transporting section 23, each bill is fed toward the rear
5 side on the bill receiving machine while its orientation is corrected so that the
longer edge thereof .Iies parallel to the bill transporting direction, and is

delivered to the second bill transporting section 25.

When a bill is delivered to the second bill transporting section 25, the
bill discriminating section 24 provided at the beginning end portion of the

10 second bill transporting section 25 discriminates whether or not it is acceptable
and outputs a detection signal to the CPU 250.

The bill delivered to the second bill transporting section 25 is
transported upwardly and then toward the rear side of the bill receiving
machine. When a bill discriminated to be unacceptable by the bill discriminating

75 section 24 reaches the first gate member 26 provided at the terminal end portion
of the second bill transporting section 25, the CPU 250 outputs a drive signal
to the first gate member 26 to drive the first gate member 26, thereby feeding
the unacceptable bill into the first bill stacking device 30.

At this time, as shown in Figures 6 and 7, the mounting unit 38 is kept

26 at an upper position, the endless driven belts 34 is positioned above the upper
surface of the endless drive belts 33 and the bill press plate 35 is in abutment
with the upper surface of the bill stacking plate 70. Therefore, the bill
discriminated to be unacceptable by the bill discriminating section 24 is guided
.along the lower surface of the bill press plate 35 and fed into the first bill

25 statcking device 30. when the sensor 39 provided at an entrance detects the
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144a, 144b. The other end portions-of the pair of springs 138, 138 one end
portions of which arenﬁs(yggpﬁt ed on the slide plate 137 are connected to the
5 end portion o BReglhcat € 145 closer to the first shutter 7.
The slide plate /yﬂwﬂw bi ased by the pair of springs 138,138
toward the first shutt / t he upper shutter nenber 8a
i

and the | ower shutter nmenber 8b v t he pins 1l44a, 144b at a
cl osed position as shown in Figure 5. Further, a pin

148 provi ded ted i ti hie i f i NdoeitheO N
the drum 4.t oy S HB oA bR ptADIY, DS 22GBteEtn, S8naLis, oyfFuitothed

Tt 146 engages with™the en

porti on of | or 288 dicfiert Gbredeféiinihay e ppfiod S g it 16 AU 0
Thor of or o, -whETLaYEY L Gasetion sianal rorp YAE sBH8G a8, the’CPU 280Rlpbfs drve
149 ts retragiaie the stlencid B4, thereby preseiig he Hip end Portion of the bill press

plate 35 toward the bill stacking plate 70. As a result, the unacceptable bill is

(W)

stopped so that the leading end portion thereof is located at a predetermined

position and the rear end portion of the unacceptabile bill is scraped off by the

vane wheel 32 rotated by the motor 208, whereby the unacceptable bill is

stacked in the first bill stacking device 30 in such a manner that the rear end

10 thereof is aligned with the wall portion of the first bill stacking device 30 on the
side of the vane wheel 32.

On the other hand, when a bill discriminated to be acceptable by the bill

discriminating section 24 has reached the first gate member 26, the CPU 250

outputs a reverse drive signal to the first gate member 26 to drive the first gate

i member reversely, thereby delivering the acceptable bill to the third bill

transporting section 27 and transporting it upwardly. When the bill discriminated

to be acceptable has reached the second gate member 28, thé CPU 250

outputs a drive signal to the second gate member 28 to drive the second gate

member 28, thereby feeding the acceptable bill into the second bill stacking

20 device 80. The acceptable bill is guided along the lower surface of the bill

press plate 835 and fed into the second bill stacking device 80. When the rear

end portion of the acceptable bill is detected by the sensor 839 provided at the

entrance of the second bill stacking device 80, a detection signal is output to

the CPU 250 and when a predetermined time period has passed after the CPU

25 | 250 received the detection signal, the CPU 250 outputs a drive signal to the

39



15 in Figure 5 about the shaft 146 and the slide plate 145 is noved
toward the Thi second shutter 8 against the spring force of the
springs 138, 138. As Eﬁ § Been Replaced t he upper shutter menber 8a and

the | ower shutter ne ng about the pins 143a, 143b
ed fromthe cl osed position
n ki

via the pins 145a, 1
I ndi cated by a broken line i re 5 to the open position. 20

Figure 6 is a schematic side view showing the structure of the first bil

stacki ng devigferkid 214, thereby pressing the tiPpRIs3 Platd'855 diduviardlyd arésutt

bill stacking device 30 conpri'ses a“vane

Shown i b Fi gule AeepaniP B Hnbdd sHnat i iedol e B 2800 thereqis 'oapled
\\’,\Qﬁgl \mig 34t a\\?bzregg%r?niﬁgé rpo%fltionrrlogﬁg ltﬁeergglr end ;(%Icgri’ti\cla%no;3 t?\let gcgé'ptaa%?é/ %illtige
scraped off by the vane wheel 832 rotated by the motor 208, whereby the
5 acceptable bill is stacked in the second bill stacking device 80 in such a
manner that the rear end thereof is aligned with the wall portion of the first bill
stacking device 80 on the side of the vane wheel 832.
When the CPU 250 judges based on a detection signal from the sensor
196 that all deposited bills have been fed out from the bill receiving section 10,
10 the CPU 250 outputs a drive signal to the motor 211 and rotates the motor
shaft 54 to move the mounting unit 38 and the endless driven belts 34
downwardly. As a result, unacceptable bills stacked in the first bill stacking
device 30 are held between the endless driven belts 34 and the endless drive
belts 33. At this time, the bill press plate 35 is located above the upper surface
15 of the endless drive belts 33. Simultaneously, the CPU 250 outputs a drive
signal to the motor 126, thereby fotating the drum 4 clockwise by about 45
degrees from the position shown in Figure 1 and outputs a drive signal to the
solenoid 149 to open the second shutter 8, whereby the leading end portions
of the unacceptable bills held by the endless driven belts 34 and the endless
20  drive belts 33 are held by the endless drive belts 5 and the endless driven belts
6. Then, the CPU 250 outputs drive signals to the motor 210 and the motor 131
to drive the endless drive belts 33 and the endless drive belts 5, thereby taking
the unacceptable bills in the drum 4.

When the unacceptable bills have been taken in the drum 4, the CPU

25 250 outputs a drive signal to the solenoid 149 to close the second shutter 8
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- 18- bill press plate 35 for pressing stacked bills is
swi ngably nounted on qhﬁgﬁggﬁt shaft 36. A group of rollers 37

and the support shaft trlaeall by a nmounting unit 38. A
sensor 39 for detectin portion of a bill is

provi ded on the side o | 32 nearer the first gate nenber 26.
The 5 center portion of a unit side plate 40 to which the endl ess
drive belts 33 are fixed is formed with an opening 41 extending

per pendi cul argydteutplies endrieessidhal ¢ the motor 1260&héfelfB romtithgatheldrem 4
shaft 42 fixed to the nounting unit 38 for rotatal’oly supporting

b oet s (o"\AQIBERAS B s\ gregt Farbe e SRUPSMMALS dive

10 signald iPHE sélendid 1 82 ETIRHE miGtBF 19078 Gbef 19 ffstBshutter 7 and

the shutter 2 of the transaction opening 1 and outputs a drive signal to the motor

5 131 to drive the endless drive belts 5, thereby returning the unacceptable bills

onto the bill placement base 3 in the transaction opening 1. Then, the CPU 250

outputs a drive signal to the solenoid 112 to project the third shutter 9 into the

bill transport passage, thereby closing the bill transport passage in the drum

4 and outputs a drive signal to the motor 122 to retract the endless driven belts

10 6 to its retracted position. In this embodiment, since the length between the end

portion of the bill placement base 3 in the transaction opening 1 on the side

opposite from the drum 4 and the portion into which the third shutter 9 projects

is determined to be slightly greater than the length of the longer edge of a bill

whose longer edge is greatest among bills to be handled and the length

5 between the end portion of the bill placement base 3 on the side of the drum

4 and the portion into which the third shutter 9 projects is determined to be

shorter than the length of the longer edge of a bill whose longer edge is shortest

among bills to be handled, the bills whose longer edges are greatest among

the bills to be handled are placed over the entire portion of the bill placement

20 base 3 and parts of the bills whose longer edges are shortest are placed on the

bill placement base 3 and both of them are returned to the transaction opening

1. Further, the CPU 250 outputs a drive signal to the motor 100, thereby

locating the shutter 2 on the bills returned onto the bill placement base 3 in the
transaction opening 1 to press the bills by the dead load of the shutter 2.

25 On the other hand, after all deposited bills have been fed out from the
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As shown in Fi gure 7, the roller shaft 42 for rotatabl yrhggﬁggg;atsh
central roller around whi ch the endless driven belts 34 &ithe

group of rollers 37 is fixed to a block 43 and the bIoc ed by
a slide rail 44 extending perpendicularly t rive
belts 33 fornmed on the unit side plate 40. The roIIer shaft 42
Is rotatably engaged with a notched portion 46 fornmed in the
tip end portion of a swing arm 45 and the swing arm 45 is

swi ngably supsiprécsiviby sectibAf 10 4rd tﬁ@@umécmmatmg SéctivroP4 hag discriminated
connected to the swng arm45 and the other end portion of the spring 48 is

Cuppor ted by THENHICEN' 18t dng Bils, AR SORARADIS MRS dhE°dRRoRThaBARof 3ﬁng
2 spring 53 acceRibB UGS chizstrol %ﬁ@#e%xﬁ%iﬁ‘aéﬁ‘%é&mﬂ’i%@ AR

shaft 54 is f&iéﬁ%y' ?néé)rtxs? t("léllcj')l’tyshown). When the customer confirms the value of

5 deposited bills and instructs the input means (not shown) to receive the bills,
the bills which were discriminated to be acceptable and were stacked in the
second bill stacking device 80 are fed back into the drum 4 located at a
position shown in Figure 1 in accordance with a signal from the CPU 250 in the
same manner as that of the unacceptable bills.

10 The acceptable bills fed back into the drum 4 are fed into the bill
receiving section 10 in the same manner as when first deposited and are further
fed to the second gate member 28 via the first bill transporting section 23, the
second bill transporting section 25, the first gate member 26 and the third bill
transporting section 27. Then, they are fed toward to the safe 90 by the second

5 gate member 28.

As shdwn in Figures 9 to 12, each of the accéptable bills fed toward the
safe 90 is guided along the lower surface of the bill press plate 95 and fed into
the safe 90. When a predetermined time period has passed after the sensor’
93 detected the rear end portion of an acceptabile bill and a detection signal

20 was output to the CPU 250, the CPU 250 outputs a drive signal to the solenoid
96 to drive the solenoid 96, whereby the acceptable bill is stopped so that the
leading edge thereof is located at a predetermined position and the rear end
portion thereof is scraped off by the vane wheel 92 rotated by the motor 208
so that the acceptable bill is stacked in the safe 90 in such a manner that the

25 rear end portion thereof is aligned with the wall portion of the safe 90 on the
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mounted on the crank arm 51. As shown in Figures 6 and
7, the first bill stacking device 30 conprises an upper. shutter
menber 56a swi.ngabl e upwardly about a pin 68a and a | owner

shutter nenber 56b swi ngabl e downwardly about ahﬁsmmﬁﬁbB&HRL Si de
opposite fromthe vane wheel 32. The upper shutt and t he | ower
shutter nenber 56b are connected to each other V|ded on the
| ower shutter nmenber 56b and an el ongate sl ot 5 upper

shutter 5 gide of TRERAINSRMeel 92.

When the customer does not accept the unacceptable bills returned to
the transaction opening 1, even after a predetermined time period has passed
from the return of the unacceptable bills to the transaction opening 1, the shutter

5 2 of the transaction opening 1 and the first shutter 7 are opened and the
unacceptable bills on the bill placement base 3 are taken in the drum 4 in the
same manner as when depositing bills. Then, the drum 4 is rotated
counterclockwise to a position where it faces the entrance of the unacceptable
bill collecting section 29 and the endless drive belts 5 is driven, whereby the

10 unacceptable bills are collected in the unacceptable bill collecting section 29.

According to the above described embodiment, when bills have been
taken in the drum 4, the holding of the bills by the endless drive belts 5 and the
endless driven belts 6 is released while the first shutter 7 is closed. Furthe'r, the
drum 4 is rotated counterclockwise by 90 degrees so that the bill transport

15 passage is directed vertically, thereby dropping the bills which are no longer
held between the endléss drive belts 5 and the endless driven belts 6 toward
the first shutter 7. Then, the motor 126 is repeatedly rotated slightly in both the

_forward and backward directions, thereby applying slight vibration to the drum
4. Therefore, when the bills fall onto the first shutter 7, one end portions of

20 most of the bills come into abutment against the upper surface of the first
shutter 7 and one end portions of bills which fell toward the first shutter 7 but
have not abutted against the first shutter 7 are brought into abutment against
the surface of the first shutter 7 by applying slight vibration to the drum 4. As
a result, one end portions of all bills in the drum 4 can be reliably aligned with

25 the upper surface of the first shutter 7. Therefore, even if the lengths of bills
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The upper shutter nmenber 56a is foq Qw h aroller 60 projecting to
t he outside through an opening 59 f m’?ﬁ‘,ﬁ&mmdt side plate 40 and the

roller 60 is engaged with a guide s n a gui de menber 61

supported by the bl ock In the thus
constituted first bill stacking deV|ce 30, the endless driven

belts 34 can be noved with respect to the endless drive belts 33 by
rotating the not or shaft 54. Mor e

speci fically, QW%% li_rPfhes&"éé oﬁég@nééﬁ BliIsdoMB iy nf:@ﬁloﬁ’i%ﬁﬁ}% bills can

driven belts lgures 6 an are apart fro e endl ess drive

bel ts 15 be?fﬁllaf)l@ealfg"ﬂ@o( Qh&tsﬁpa l@?éné Ae] %"@ "% akBEG e al?%rr’ﬂ'l S

| owered. Since’t orne connecting arm
fitted into the el ongate sl ot 52 formed in the crank armb5l is
bi ased downwar'dr'y by the spring 53, it is |owered

Further, according to the above described embodiment, since the length

5 between the end portion of the bill placement base 3 in the transaction opening

1 on the side opposite from the drum 4 and the central portion into which the

third shutter 9 projects is determined to be slightly greater than the length of the

longer edge of a bill whose longer edge is greatest among bills to be handled,

all bills deposited by a customer can be accommodated between the end

10 portion of the bill placement base 3 in the transaction opening 1 opposite from
the drum 4 and the third shutter 9.

Furthermore, according to the above described embodiment, the length

between the end portion of the bill placement base 3 in the transaction opening

1 on the side opposite from the drum 4 and the central bortion into which the

5 third shutter 9 projects is determined to be slightly greater than the length of the

longer edge of a bill whose longer edge is greatest among bills to be handled

and the length between the end portion of the bill placement base 3 in the

transaction opening 1 on the side opposite from the drum 4 and the end portion

of the bill transport passage formed by the endless drive belts 5 and the endless

20 driven belts 6 on the side of the transaction opening 1 is determined to be

shorter than the length of the longer edge of a bill whose longer edge is

shorteét among bills to be handled. Therefore, since when depositing bills, the

bills whose longer edges are greatest among bills to be handled are

accommodated between the end portion of the bill placement base 3 on the

25 side opposite from the drum 4 and the third shutter 9 so as to abut against the
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and the connecting arm49 is swng downwardly. Therefore the Swi ng arm 45
Is al so swng downwardly by the spring 48 and the rof} H%m&whﬁﬂatably
20 engaged with the notched portion 46 forned o ortlon
of the sw ng arm45 is | owered, whereby t t 38 is
| owered and t he endl ess driven belts 34 nounted on the mount i ng
unit 38 is noved close to the endl ess drive belts 33.

Wien the endl ess driven belts 34 is |owered and cones into abutnment 25

with bills stggkedshittebeof igrkf thiel Ibié a@Wrode deMpee é&geéhﬁréo‘éﬁbh%t are

novement of

accommodated between the end portion of the bill placement base 3 on the

side opposite from the drum 4 and the third shutter 9 in such a manner that

parts thereof are placed on the endless drive belts 5, the bills deposited in the

5 transaction opening 1 can be reliably taken into the bill receiving machine,

irrespective of the sizes of the bills. Further, since the length between the end

portion of the bill placement base 3 on the side of the drum 4 and the portion

of the bill transport passage into which the third shutter 9 projects is

determined to be shorter than the length of the longer edge of a bill whose

10 longer edge is shortest among bills to be handled, when unacceptable bills are

returned, parts of bills whose longer edge is shortest are returned onto the bill

placement base 3 and, therefore, the customer can easily collect the
unacceptable bills.

Further, according to the above described embodiment, bills are held

75 between the endless drive belts 11 and the endless driven belts 12, while they

are held between the endless drive belts 5 and the endless driven belts 6 and

are delivered to the bill receiving section 10. The bills can therefore be

transported so that their longer edges lie parallel to the bill transporting direction

and even bills whose lengths in the bill transporting direction are much different

20 can be fed into the bill receiving section 10 without disturbing the positional

relationship therebetween. Further, after the bills were transported to a

predetermined position by the endless drive belts 11 and the endless driven

belts 12, the bitl press plate 13 is projected and the bills are held between the

bill press plate 13 and the endless drive belts 11. Then, the endless driven

25 belts 12 are moved to a predetermined position apart from the endless driven
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the nounting unit 38 is stopped and the sw ngi ng movenent s ofthesvmng arm

45 and the connecting arm 49 are al so stopped. Al t houls ShegsH G951
continues to be | owered, the novenent of the pin 50 fo
connecti ng arm49 and fitted into the elon r med

in the crank arm51 is 5 stopped. As a result, bills stacked in the
first bill stacking device 30 are held bet ween the endl ess
driven belts 34 and the endl ess drive belts 33 by the spring

L0571 "5 5814,19, erelpy efasing th pils e b e it rE4 e 15 e aheo
G el ate 4B UBVE TR T AnB U RRERNE IR oh" AR Ank gk, AL platg 14,
2UPEOT 10 S P iR s Poes o AL 5 o GRS
opposite si dethferlgilrlntrtarﬁespgptﬂ'llgedsi?ection and even in the case of bills whose lengths in the

5 bill transporting direction differ greatly, the leading edges thereof can be reliably
aligned with the upper suriace of the lower end plate 14 and the bills can be
separated one by one and handled.

Moreover, according to the above described embodiment, the bills
dropped on the lower end plate 14 are held between the bill press plate 13 and

10 the endless drive belts 11, released and again held between the bill press plate
13 and the endless drive belts 11, whereafter the bills are fed out from the bill
receiving section 10. Therefore, since vibration is applied to the bills, it is
possible to more reliably align the leading edges of the bills with the upper
surface of the lower end plate 14 and separate the bills one by one.

15 Further, according to the above described embodiment, since bills are
fed out by the endless drive belts 11 from the bill receiving section 10 toward
the take-out roller 16, it is possible to take out the bills from the bill receiving
section 10 without the feed roller which is normally provided and, therefore, the
structure of the bill receiving section can be simplified.

20 Furthermore, the first bill stacking device 30 for stacking unacceptable
bills therein, the second stacking device 80 for stacking acceptable bills therein
and the bill stacking device 91 of the safe 90 for stacking received bills therein
are respectively provided with the bill press plates 35, 835, 95 which guide each

bill along the lower surface thereof into the bill stacking devices and press onto

25 the bill when a predetérmined time period has passed after the rear end portion
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drive belts 33 and the endless driven belts 34, are provided-a- solen0|d 65,
a link 67 connected to a plunger 66 of the solen0| Qd an

actuating plate 69 one end portion of thm¢S¢
supported by the shaft 47 formed on the “ “ t he
ot her end portion of which is connected to the tip en ortlon

of the link 67 and the side surface of which abuts against the roller 63
As shown in Figures 6 and 7, when bills are stacked |n the first bill

;Ito acking devi gethdbill W 68 gfe%g Rerebst8abing 1 i Lo iR étlegd@@%%é)af the
et 154 VAR5, 508 it gosUbHE PR o P
S e OO | BB B bR b o AR S LA S b Sov
}Arhaﬁagfyt hat tﬁ@qn@gﬂh@@bggacr)ﬁgesl} eac?gkeasdapel o}'lgﬁtebdl H ther glsllstrglltg;t)grﬂ%g c!llpegi:ecnh lta

5 is possible to stack the bills so that one end portions thereof are aligned.

Moreover, the length between the end portion of the bill placement base

3 in the transaction opening 1 on the side opposite from the drum 4 and the

portion into which the third shutter 9 projects is determined to be slightly

greater than the length of the longer edge of a bill whose longer edge is greatest

10 among bills to be handled and the length between the end portion of the bill

placement base 3 in the transaction opening 1 on the side opposite from the

drum 4 and the end portion of the bill transport passage formed by the endless

drive belts 5 and the endless driven belts 6 on the side of the transaction opening

1 is determined to be shorter than the length of the longer edge of a bill whose

5 longer edge is shortest among bills to be handled. Therefore, bills can be

deposited into the transaction opening 1 so that bills whose longer edges are

greatest among bills to be handled are accommodated between the end

portion of the bill placement base 3 opposite from the drum 4 and the third

shutter 9 to substantially abut against the third shutter 9 and that bills whose

20 Ienger edges are shortest are accommodated between the end portion of the

bill placement base 3 opposite from the drum 4 and the third shutter 9 in such

a manner that parts thereof are placed on the endless drive belts 5, whereby

the bills deposited into the transaction opening 1 can be reliably taken into the

bill receiving machine irrespective of their lengths. Further, the length between

25 the end portion of the bill placement base 3 on the side of the drum 4 and the
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25 of the bills are aligned with one of the walmsgﬂrtﬂons of the
a5 Been Replaced

first bill stacking
-21- devi ce 30. Nﬂlﬂﬂ,’# fter
the notor shaft 54 has been rotated, the

| owered and the bills stacked in the first bill stacking device
30 hel d between the endless driven belts 34 and the endl ess drive belts 33,
t he 5 roller 63 is noved downwardly al ong the openlng 64 fornmed

in the unit Sggﬁlo of the bill gangbﬁﬁia%%a@édmtd@‘%vrﬁ@ﬁ“tﬁ tleE 8?49 jRck |d

press plate 3 N8LE OVe Surrace o €SS

driven belts 3&MhindftobeEnSftef thanihd'digtn Ut S IonYer 2age ofabm whose longer

edge is shortest among bills to be handled. When unacceptable bill are
returned, therefore, bills whose longer edges are shortest among bills to be
5 handled can be returned in such a manner that parts thereof are placed on the
bill placement base 3 so that the customer can easily collect unacceptable bills.

The present invention has thus been shown and described with
reference to specific embodiments. However, it should be noted that the
present invention is in no way limited to the details of the described

10 arrangements but changes and modifications may be made without departing
from the scope of the appended claims.

For example, in the above described embodiment, although the
explanation is made with respect to the case where a bill handling machine is
a bill receiving machine, the present invention is applicable to bill handling

15 machines other than the bill receiving machine such as a bill receiving and
dispensing machine and a bill counting machine.

Further, in the above described embodiment, although the CPU 250
repeatedly rotates the motor 126 slightly in both the forward and backward
directions, thereby applying slight vibration to the drum 4, the means for applying

20 slight vibration to the drum 4 is not limited to such means. For example, slight
vibration may be applied to the drum 4 by mounting a motor whose center of
gravity is eccentric to the rotation center of the output shaft thereof on the drum
4 and driving the motor or by mounting the drum so that the rotation shaft thereof
is eccentric to a shatt rotated by a motor for applying vibration and rotating the

25 latter shaft by the motor.
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thereby preventing the bill press plate 35 frominfluencing the feed-out

operation of the bills fromthe first b|IIHa m@ddeV|ce 30.
The first bill stacking device 30 is further proW¥h st acki ng
plate 70 on the upper surface of which bills are s E‘ acki ng

bills. ) The bill stacking plate 70 is slide
plate 71 engaged with the roller shaft 42 and is novabl e
together with the nmounting unit 38 and the endl ess drlven

belts 34. During blﬁdn@rﬁ-@g{;ﬁggg& %%b@%cae%crip% e@hbbdlﬁﬁé}ﬂktﬁégcpwz tg%tﬁs

| ocated 15 I surtface or the endless drive be
005t 1 SPBBFe sl o RS e oRRGSRSLTR G A6 e
endi ess dr vaiesndEssaNa Betns anuAbes e hogal ST pytge andisss§is bele
lrjielt lr ZCI reSm t h5e a]:'uldrt?lte grlwcllllesg td?l(\:/lélnnl:?elgse\él has ?Sgentrré eabsleI tﬁtea(gbquSBlozﬂtSut?soai >
5 drive signal to the motor 126, thereby rotating the drum 4 counterclockwise by
90 degrees from the position shown in Figure 1. Instead, however, after the
first shutter 7 has been closed, the CPU 250 can output a drive signal to the
motor 126, thereby rotating the drum 4 counterclockwise by 90 degrees from
the position shown in Figure 1 and then output a drive signal to the motor 122
10 to move the endless driven belts 6 away from the endless drive belts 5, thereby
releasing the holding of bills by the endless drive belts 5 and the endless
driven belts 6.
Moreover, in the above described embodiment, although slight vibration
is applied to the drum 4 to align one end portions of bilis only when the bills
15 have been taken in the drum 4 from the transaction opening 1, the present
invention is not Iimited to such an arrangement. When bills have been taken
in the drum 4, the second shutter 8 may be closed as occasion demands, the
holding of bills by the endless drive belts 5 and the endless driven belts 6 may
be released, the drum 4 may be rotated and slight vibration may be applied to
20 the drum 4.
Further, in the above described embodiment, although the first bill
stacking device 30 for stacking unacceptable bills therein, the second stacking
device 80 for stacking acceptable bills therein and the bill stacking device 91

of the safe 90 for stacking received bills therein are respectively provided with

25 the vane wheels 32, 832, 92, the vane wheels 32, 832, 92 are not absolutely
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20 bel ow the upper surfaces of the endless driven belts 34. Since
bills are stacked on the bill stacking plgf@nel BechREgiacBRNNET
the first bill stacked is not subjected to force
fromthe endl ess drive belts 33. Therefore, it is ensuu Jm mﬂlﬂl

the first bill can be stacked in the first bill stacki n the
desired ' manner. 25 The second bill stacking

device 80 has the same structure except that

-22-

behi nd the or JIFGPSSary SifE B StehERRbs oh, 538, R PR Bl R B

direction thereo

15

20

25

SO {hailtsthgll'gaséiﬁatédaglels%hereof are located at a predetermined position and

the bills can therefore be stacked with their rear end portions are aligned
without using the vane wheels 32, 832, 92.

Furthermore, in the above described embodiment, although the bill
press plates 35, 835, 95 are driven by the solenoids 65, 214, 96, the bill press
plates 35, 835, 95 may be driven by other drive means than the solenoids 65,
214, 96.

Moreover, in the above described embodiment, bills dropped on the
lower end plate 14 are held between the bill press plate 13 and the endless
drive belts 11, released and again held between the bill press plate 13 and the
endless drive belts 11, whereafter the bills are fed out of the bill receiving
section 10. However. bills dropped on the lower end plate 14 and held between
the bill press plate 13 and the endless drive belts 11 can be fed out without
releasing them or be fed out after the holding and releasing of the bills has
been repeated several times.

According to the present invention, it is possible to provide a bill
handling machine which can reliably align one end portions of bills whose sizes

differ greatly and efficiently handle bills.
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hori zont al . Figures 9 to 12 show the structure of the
bill stacking device 91 of the 5 safe 90 and the process for
stacking bills in the safe 90. ~As shown in Figures 9 to
12, the bill stacking device 91 of the conprises a

vane wheel 92 at its entrance and a seimﬂﬁjﬂg Jmt ﬂlk/l ng the
rear end portlons of bills fed into th ane wheel 92. Bills

are stacked on a novable bill stacklng plate 94. The novabl e
bil'l stacki ngoplimke 94 is novabl e vertically in accordance
with the nunber of bills stacked thereon and a bill press

St acking platl oo & "ﬂﬁ?ﬁélﬁ@f@@ghﬁ%@"ﬁiﬁ@ﬁ% Hiatabfe BRUADBvides pith bil,
Figures s, 1072A3p a3 &8 JIEENTA o wadSoBrIRE PsstaRds Tred tiargin and
movable between a transport position where it can hold bills in the bill
| 5 transporting passage so as to be able to transport them and a release position
where it releases the holding of the bills and a shutter which can open and close
one end portion of the bill transporting passage, and vibrating means for
applying slight vibration to the drum, while the one end portion of the bill
transporting passage is closed by the shutter, the bill transporting passage is
10 oriented vertically so that the shutter is directed downwardly as a result of the
rotation of the drum and the bill transport means has been moved to the release
position. '
2. A bill handling machine in accordance with Claim 1 wherein the
vibrating means is constituted by drum drive means for rotating the drum and
15 the drum driving means is adapted to apply slight vibration to the drum by slight
and repeated rotation of the drum in both forward and backward directions.
3. A bill handling machine in accordance with Claim 1 wherein the
vibrating means is constituted by a motor mounted on the drum and having an
output shaft whose center of gravity is eccentric with respect to a rotation
20 center of the output shaft.
4. A bill handling machine in accordance with Claim 1 wherein the
vibrating means includes a shatft eccentrically mounted with respect to the
rotation center of the rotation shaft of the drum and driving means for rotating
the shaft.

25 This Sheet Has Been Rep
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15 just been fed into the safe 90, when the |eading end portion of the

bill has been fed into the safe 90 and the bill is I ed along
the lower surface of the bill press pl ate 95, when the bill has
been further fed into the safe 90 and that the rear end portion
of the bill is detected by the sensor 93 and when the sol enoid 96

has been driven to press the | eading end portion of the bill press plate 95
toward 20 the bill stacking plate 94, thereby stopping the bill fed
into the safe SIR‘!QC*I'“G DSCLOSURE rear end portion of the bill has
been scraped 5?? omnmardf& y the vane wheel 92 Mor e
specifically, when

was fed into the sa?%%lgﬂsf‘&ﬁg@the E%?e@ﬁrgace o é)@%e bril S%gggt\wt ablg

ALy T T R et D e
stopping the bInd nflg\gatl)lgt t?etﬁlvheeensgft(raar?gpgrrt] position where it can hold bills in the bill
5 transporting passage so as to be able to transport them and a release position
where it releases the holding of the bills and a shutter which can open and

close one end portion of the bill transporting passage, and a vibrating mechanism

for applying slight vibration to the drum, while the one end portion of the bill

transporting passage is closed by the shutter, the bill transporting passage is

10 oriented vertically so that the shutter is directed downwardly as a result of the
rotation of the drum and the bill transport arrangement has been moved to the

release position. According to the thus constituted bill handling machine, it is

possible to reliably align one end portions of bills whose sizes differ greatly and

efficiently handle bills.

e
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the rear end portion of the bil

wheel . As

plate 94 in such a manner that

are aligned along the wall

safe 90.

schematic side view of

5

I's scraped of f downwardly by the vane

aresult, the bills are stacked on the bill stacking

the rear end portions thereof
side of the
Figures 13, -14,15 and 16 respectively show a
recei ving section 10, a
vi ew t hereof and

the bill

portion on the entrance

schematic plan view thereof, a schematig¢ front
a schematic cross sectional view taken Véﬂdyline A-Ain

15.
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As shown in Figures 13 to 15, the bill receiving section 10 conprises 10
a unit side plate 150 and the pair of endless drive belts 11 are fixed to

the unit side plate 150. A bill guide 151 is nounted on the unit
side plate 150 to extend vertically. The novabl e endl ess driven
belts 12 are wound around rollers 1 54a, 1 54b, 1 54c rotatably
supported by shafts 1 53a, 1 53b, 1 53c supported by a support
menber 152. The center shaft 1 53b is ftéﬁd to the support nenber 15
152 and further projects to the outsi d@6f18he unit side plate 150, as
shown in Figures 14 and 15. A nounting block 155 is fixed to
the projecting portion of the shaft 1 53b. The nounting bl ock
155 is supported by the unit side plate 150 via a slide rai
156 that extends horizontally. The bill press plate 13
IS supported by the shaft 153a, 153c via 20 supporting nenbers 157a,
157b and is biased by a spring 158 toward the 0 endl ess drive
belts 11. T S w S
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A sol enoid 160 is supported by the shaft 1 53b projecting to the outside.
of the unit side plate 150 and an .arm 163 is sw ngably supported by a link

162 nount ed on the plunger 161 of the solenoid 160. 25

One end portion of a connecting nenber 166 is sw ngably nounted on

-24- a shaft 165 located in the vicinity of the upper end
portion of the support nenber 152 and the other end portion of
the connecting member 166 is engaged w3l 18 the bill press plate
13. Aroller 167 rotatably nmounted on the arm 163 is engaged

wi th the connecting nenber 166.

FIG. 3
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5 The bill press plate 13 is forned with a sensor actuating
plate 170 and a sensor 171 actuated by the sensor actuating
plate 170 is provided on the support nenber 152 for detecting
the position of the bill press plate 13. As shown in
Figures 15 and 16, a cam 182 fixed to the output shaft 181 of a
notor 180 is provided on the outside of the unit side plate 150 and a 10
sensor 183 and a sensor 184 are provided in the vicinity of the cam 182. A
sensor actuating plate 185 is nounted by i@ cam 182 for actuating the
sensor 183 and the sensor 184. A swing arm
190 whi ch supports a camfollower 186 abutting agai nst t he cam
182 i's provided in the vicinity of the cam 182. The swing arm 190 is

swi ngably supported by a shaft 187 via a spripg—in and sw ngably supported
by a shaft 187 at one end portion thereof apg is fonnected to a drive arm
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The other end portion of the swing arm 190 is formed with a notched portion
191 and the shaft 1 53b projecting froman opening 192 fornmed in the unit

si de plate 150 is engaged with the notched portion 191. 20
Further, as shown in Figure 13, a sensor 195 is provided for

di scrim nating whether or not a bill is present in the bill receiving
section 10 and a sensor 196 is provided for detecting the rear
end portions of bills taken out fromthe bill receiving section
10. Figure 17 is @<cAmtic side view of a bill

t ake-out device for taking 25 out bills fromthe bill receiving
section 10.
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-25-

conpri ses the take-out

As shown in Figure 17, the bill take-out device

roller

16

| eadi ng end portions of bills and taking out

separation roller
prevent two or

transporting roller

16, and

17 which cooperates the take-out roller 16 to
nore bills from being sinultaneously taken out,

for making contact with the
the bills, the

a driven 5

1 8a touching the circunference of the take-out roller

a bill thickness %gpsqg%

22 conprising a reference
d a rotary encoder 21 for

roller 19, a driven roller 20
detecting the thickness of a bill based on the anount of the
novenment of the driven roller 20 when a bill passes through the
gap between the reference roller 19 and the driven roller 20, detecting the
tinme period of bill detection by the rotary encoder 21 and
outputting a detection gg si gnal .
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The take-out roller 16 has a circunferential surface fornmed of a high
frictional material and is fornmed along the shaft thereof wth a | arge

di anet er portion, a small dianeter portion and a | arge di aneter
portion (not shown). The 15 separation roller 17 is fornmed with a
smal | diameter portion, a large dianeter portion and a snmall dianeter
portion (not shown) that nesh with the | arge di aneter portion,
the smal| dianeter portion and the Iarge/dligmater portion of

the take-out roller 16. Thus, a first bill Separation section is fornmed by
t he take- out roller 16 and the separation roller 17 for
preventing two or nore bills from 20 bei ng si mul taneously taken
out . ~The transporting roller 1 8a is connected to a
support shaft 1 8c via a torque limter 1 8b and a second bil
separation section is forned by the take-out 0 roller 16 and the

transporting roller 1 8a for prevenégngr$mo or r@%e bills from
o
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bei ng sinmul taneously taken out. The torque limter 1 8b is constituted so

as to 25 di sconnect the transporting roller 1 8a and the support
shaft 1 8c when the torque

- 26- acting on the transporting roller 1 8a is greater than or
equal to a predeterm ned t or que. In Figure
17, the reference nuneral 23a designates transporting rollers

provided in the first bill transporting section 23 for holding a bill
between 5 t hensel ves and a bi l /6dﬁhe 23b formng the | ower surface
of the first bill transporting section 23. The transporting

rollers 23a are rotated faster than the

FIG. 8
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take-out roller 16 to pronote the separation of bills. _

Figure 18 is a block diagramof a drive systemand a control system of

a bill receiving machi ne which is an enbodi nent of the present invention
and 10 Figure 19 is a block diagramof a detecting systemand a
control system t her eof . As shown in Figure
18, the drive systemof the bill receiving machine conprises a
not or 100 for opening and cl osing the shdifdr82, a notor 126 for

rotating the drum4, a notor 131 for driving the endless drive belts 5, a

notor 15 122 for noving the endl ess driven belts 6, a solenoid 142
for openi ng and closing the first shutter 7, a solenoid 149 for
openi ng and cl osing the second hgsshu er 8, a solenoid 112 for
projecting the third shutter 9 into tRelb» ¢ t~aNsport passage

and retracting it therefrom a notor 207 for driving the endl ess drive
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belts 11 in the bill receiving section 10, a notor 180 for noving the

endl ess 20 driven belts 12, a solenoid 160 for noving the bil
press plate 13, a notor 208 . for driving the first bil
transporting section 23, the second bill transporting section

25 and the third bill transporting section 27, rotating the vane wheel- 32
in the first bill stacking device 30, the vane wheel 832 in the bil

st acki ng device 80 and the Mdwé Wheel 92 in the safe 90 and
rotating the take-out roller 16 via 25 an el ectromagnetic clutch
400 and an el ectromagnetic brake 402, a notor 210

-27- for driving the endless drive belts 33 in the first bill

st acki ng device 30, a notor 11 foreorotating the notor shaft 54
“nthe first bill stacking device 3oFah@the 11
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endl ess dri-ven belts 34, nanely, the nmounting unit 38, a solenoid 65 for
noving the bill press plate 35 in the first bill stacking device 30, a
notor 212 5 for driving the endl ess drive belts 833 fixed in the
second bill stacking device ° 80, a notor 213 for noving the
novabl e endl ess driven belts 834 provided in ' the second bill
stacki ng device 80, a solenoid 214 for driving the bill press plate

835 provided in the second bill stackiﬁb]déﬂﬁge 80, a solenoid 96 for
driving the bill press plate 95 in the safe 90, a gate driving
means 215 for driving the first 10 gate nenber 26, a gate driving
nmeans 216 for driving the second gate menber 28, a notor 217
for noving the bill stacking plate 9¢= jp=the 90, and a
sol enoid 218 for opening and cl osi ngﬁ LB&hutjzseﬁ in the bill receiving
section 1 0. As shown in Figure 19, the detection
system of the bill receivifda
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machi ne conprises a bill thickness sensor 22 provided in the bill take-out
device for taking out bills fromthe bill receiving section 10, a bil

di scrim nating section 24 for discrimnating whether or not a
bill is acceptable and the . denom nation of the bill when the
bill is acceptable, a sensor 39 provided at the entrance of
the first bill stacking device 30, a sensor 839 provided at the 20
entrance of the second bill stacking déM2g€1®, a sensor 93 provided at the
entrance of the safe 90, a sensor 171 for detecting the position of the
bill press plate 13, a sensor 183 and a sensor 184 for
respectively detecting the position of the endless driven belts
1 2, a sensor 195 for detecting whether or not any bill is
present in the bill receiving section 10, a sensor 196 for detecting the
rear 25 edge of a bill taken out fromthe bill receiving section 10,
and a sensor 220 for
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- 28- detecting bills in the transaction opening 1

As shown in Figures 18 and 19, the control systemof the bill receiving
machi ne conprises a CPU 250 for outputting drive signals to the respective
notors and sol enoids constituting the drive system based on detection

signals 5 fromthe respective sensors constituting the detection
system The thus constituted bill receiving machi ne
whi ch is an enbodi nent of the Arl&ent invention handles bills
deposited thereinto by a custoner in the fol | owi ng manner.

When a custonmer inputs a predeterm ned instruction signal through an

FIG. 15
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10 i nput nmeans (not shown), the CPU 250 outputs drive signals to the
not or 100, the solenoid 142 and the solenoid 112, thereby
opening the shutter 2 and the first shutter 7 and projecting
the third shutter 9 into the bill transport passage in the drum
4. Since the length between the end portion of the bill placenent

base 3 in the transaction opening 1 on the side opposite fromthe drum4
and the central portion intldyfiig the third shutter 9 projects
is determned to be slightly greater than the length of the

| onger edge of a bill whose | onger edge is greatest anong bills
to be handl ed and the | ength between the end portion of the
bill placenment base 3 in the transaction opening 1 on the side opposite
fromthe drum4 and the end portion of the bill transport passage formed by
the 20 endl ess drive belts 5 and the endl ess driven belts 6 on the
side of the transaction opening 1 is determned to be shorter

than the length of the | onger edge olElaG 16

191 192




bill whose | onger edge is shortest anong bills to be handl ed, bills whose

| onger edges are greatest anong bills to be handl ed are
accommodat ed bet ween t he end portion of the bill placenent base
3 on the side opposite fromthe drum4 25 and the third shutter 9 to
substantially abut against the third shutter 9 and bills

- 29- whose | onger edges are shortest are accommpdat ed between
the end portion of the mll5ﬁy?%Fnent base 3 on the side
opposite fromthe drum4 and the thira shutter 9 in such a
manner that a part thereof is placed on the endless drive belts
5.
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5 Then, when the custoner places bills on the bill

pl acenment base 3 in the transaction opening 1 and the endl ess
drive belts 5 and inputs an instruction signal for receiving
the bills through the input neans, the CPU 250 outputs a drive
signal to the solenoid 112, thereby retracting the third shutter 9 held at
a position where it projects into the bill transporting passage and out puts
a drive 10 signal to the notor 1]62% gereby | owering the endl ess
driven belts 6. Since bills (1 | onger edges are shortest are
accomodat ed between the end portion —of_the hillcopl acggneni base
3 opposite fromthe drum 4 and the tchjrdos,hutt% 2 © ~ i fsuclT a
manner that a part thereof £3 piaced-on t"Qe\.e esls dE== vesy )epts 5> all>
bills are held betwee@the e S \ﬂg' bett % agd gmecmdkses:;:ﬂriven
belts 15 -%ugner, t hegS GRUZ2BPabyit pﬂsg&%i%ﬁg;ﬁ%m_,  Sifje arof or
131 to drive the |[w| = én(l|e®s| B o Be| 1S B BB | OF Bk ]! [s=he! d
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5 and the endl ess driven belts 6 are taken in the drum 4.
When the bills have been taken in the drum 4, the CPU 250 outputs
drive signals to the notor 100 and the sol enoid 142, thereby closing the

shutter 20 2 and the first shutter 7 and outputs a drive signal to
the notor 122 to nove the : endl ess driven belts 6 away fromthe
endl ess drive belts 5, thereby rel easing the hol di ng of the

bills by the endl ess drive belts 5 anﬂ qu ndl ess driven belts

6. Further, the CPU 250 outputs a dri Z si&ﬁal to the notor 126, thereby
rotating the drum 4 countercl ockwi se by 90 degrees fromthe position shown
25 in Figure 1. As a result, the bill transport passage forned by the
endl ess drive
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- 30- belts 5 and the endl ess driven belts 6 is directed
vertically. At this tinme, since the bills are no | onger held
bet ween the endl ess drive belts 5 and the endl ess driven belts
6, the bills whose one end portions did not abut against the first

shutter 7 fall onto the first shutter 7 by their dead | oad. Then, the CPU

250 5 outputs a drive signal to the notor 126 to repeatedly rotate
the notor slightly in both18he T8rward and backward directions,
t her eby applying slight vibration to the drum4. As a result,

one end portions of bills which fell toward the first shutter 7

but whose one end portions have not abutted against the first shutter

7 due to frictional engagenment with other bills conme into abutnent agai nst
the 10 first shutter 7, whereb end tions of all bills in the
drumare reliably aligan. 2c0
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ey,
.

out puts a drive signal to the notor 122 e.men,_vl es‘k
driven belts 6, thereby 15 hol ding the bills ose.and. porthn bn
the side of the first shutter 7 have_jpeen Ilg‘ned betiween | he

endl ess drive belts 5 and the endl ess—triven belts §.
Then, the GR{4.R23ANBEING MACHINEE signal to the motgr 180 and drives

t he not or CKG IRYENTRONUAt ed by the
pl ate 185 BA Hogmmm%tﬁatl% signal is input to the CPU 250

thereby moving t hg, gm dseht_f¥ention 5&5@@%%' bif F\ég@lﬁﬁé Fsda‘?:'"l'ﬁiﬁ@ea rPSS

drive belts 11 as s Ih Figares 1 taneously

i et t ho RATGHEr o Bl néf"?@mqh"m% hig I 6”0999_%%91%89&9058935oml% he

?51; press v%zoiég s;ltzsesbld eerdgrte0 yandtgﬁumentlyeﬁang{e the blﬁl ts 11 by the spring

5

DESCRIPTION OF THE PRIOR ART
A bill handling machine such as a bill receiving machine, a bill receiving
) and dispensing machine or the like is provided with a rotatable drum for
receiving bills from a transaction opening and feeding them out to the transaction
10 opening and it is indispensable to separate the bills received in the drum one
" by one for receiving the bills and counting the value of the bills. Therefore, a
conventional bill handling machine is normally provided with a bill take-out
_device for stacking bills, taking them out from a bill stacking section utilizing a
frictional force produced between a take-out roller and the bills by rotating the
15 take-out rolier in abutment against the leading edges of the stacked bills and

separating biils one by one.

However, in the case where the bills are separated one by one using
the take-out roller in this manner, there is considerable risk of two or more bills
being simultaneously taken out unless one end portions of the bills are aligned.

20 Therefore, a conventional bill handling machine normally requires the customer
to align one end portions of bills and deposit them into a transaction opening.

In the case where bills whose sizes do not differ greatly, such as
Japanese bills, are handled, there is a little risk of two or more bills being
simultaneously taken out by the take-out roller even if one end portions of the

25 bills are not aligned. Therefore, no great disadvantage arises if bills are handled



via the link 162, the arm 163, the roller 167 at the M&w&m@ péwtlan Qf
arm 163 25 and the connecting nenber 166 is refragcted-behtnd-the
surface of the endl ess 0
-31- driven belts 12 on the side of the endijess” drlve'bel1s
agai nst the spring force 20f the spring 15
Then, the CPU 250 outputs a drive sigmal to the solengid 142,

t her eby

opening the first shutter 7 and outputs a drive sign

thereby 5 g0 as to bélsepanded beeaibdbre bydhe Gifing thé leersedvef kedigroongt
the bills held betweeﬁt he eb'yj y @}éggdldrlge belts 5 and tgﬂg

endl ess drigtRpdRions & Elflé’@nhrt?eﬂéélmtf’emmﬁ {H2bill handling machme.
To the contrary, in the case where foreign bills whose sizes differ
greatly, such as bills in European countries which range in size from 181 mm
5 X 85 mmto 120 mm X 61.5 mm, are transported so that the shorter edges
thereof are aligned with the bill transport direction, since the widths thereof in
the direction perpendicular to the bill transport direction range from 120 mm to
'...'-" | 181 mm, it is difficult to transport the bills of smaller size along a desired path
for discriminating them. Therefore, bill handling machines which transport bills
10 so that the longer edges thereof are aligned with the bill transport direction are
generally used in European countries.
However, in the bill handling machine which transports bills whose
_sizes ranging greatly in size from 181 mm X 85 mmto 120 mm X 61.5 mm so
that the longer edges thereof are aligned with the bill transport direction, the
5 lengths of bills to be handled range from 120 mm to 181 mm, so that when the
customer fails to align one end portions of the bills upon depositing them into
 the bil handling machine, two or more bills are often simultaneously taken out
.by the take-out roller, whereby bill jamming may occur. Since it is necessary
to stop the operation of the bill handling machine and separate the two or more
20 ~ bills one by one each time bill jamming occurs, the bill handling efficiency of the

bill handling machine is inevitably degraded.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention to provide a bill

25 handling machine which can reliably align one end portions of bills whose sizes

ithe

11



250 outputs a stop signal to the notor 131 at the tinme a predeterm ned

| engt h of the bills has been fed out, thereby-stoppimy T

not or 131. Further, the CPU 250 oétbﬁﬁsﬂaﬁﬁﬁ$vé”§Pg‘a
to the notor 180 and drives t he notor 180Er.egverse1“y"“"'i'j'ﬁ‘t“|'"l'"‘;the
sensor 184 is actuated by the sensor _actuating ' 1 .plate 185 and an

actuating signal is input to the CPU<250. Therefore, the cam B

follower 186 is pushed to the right in Figure 16 by the cam™82 thereby

Swi ngi ng thﬁg‘f’éﬂdr‘éa@l&?ri’@éff@iéﬁt%éﬁd%bﬁmk.the shaft 187 and the swing arm
to thedr '

190 connecte Ive arm 188 via the spring 189 is swing ¢l ockw se

5 20, 1,1 ket GOt 1 IR

not ched portion ornme ortion e SW ng

S de plat o PebomRIShed B bithandioo maehie BoHBrtiG SREgIHe Mg boided !

noved toward .t he endl ess drive,bel 11.. Al thou the drive .
with bill transport means in whti<§1 anI" transpoﬂpng passage is formed therein
5 and movable between a transport position where it can hold bills in the bill

transporting passage so as to be able to transport them and a release position
where it releases the holding of the bills and a shutter which can open and close
. one end portion of the bill transporting passage, and vibrating means for
applying slight vibration to the drum, while the one end portion of the bill
10 transporting passage is closed by the shutter, the bill transporting passage is
oriented vertically so that the shutter is directed downwardly as a result of the
rotation of the drum and the bill transport means has been moved to the release
. position.
In a preferred aspect of the present invention, the vibraﬁng means is
15 constituted by drum drive means for rotating the drum and the drum driving
means is adapted to apply slight vibration to the drum by slight and repeated
' rotation of the drum in both forward and backward directions.
| Inafurther preferred aspect of the present invention, the vibrating means
is constituted by a motor mounted on the drum and having an output shaft
20 whose center of gravity is eccentric with respect to a rotation center of the
output shaft.
In a further preferred aspect of the present invention, the vibrating
means includes a shaft eccentrically mounted with respect to the rotation center
of the rotation shaft of the drum and driving means for rotating the shaft.

25 The above and other objects and features of the present invention will
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arm 188 is swung cl ockwi se about the shaft 187 by the
20 sensor 184 is actuated by the sensor actuati
actuating signal is input to the CPU 250, 5
novenent of the swing arm 190 i s preventeqg
bet ween the endl ess drive belts 11 and, the

12, the swng arm 190 is stopped at aﬁbgsition dependi

nunmber of the bills. As a result, the endl ess driven Helts 12 are bi ased
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic longitudinal cross sectional view of a bill
receiving machine which is an embodiment of the present invention.

Figure 2 is a schematic longitudinal cross sectional view showing the
details of a transaction opening and a drum shown in Figure 1.

Figure 3 is a schematic front view of a shutter.

Figure 4 is a schematic left side view of a drum of a bill receiving
machine.

Figure 5 is a schematic right side view of a drum of a bill receiving

_ machine.

Figure 6 is a schematic side view showing the structure of a first bill
stacking device.
Figure 7 is a schematic rear view of Figure 6.

Figure 8 is a schematic side view showing a first bill stacking device in

which stacked bills are held between a pair of endless driven belts and a pair

of endless drive belts.
Figure 9 is a schematic side view showing a bill stacking device of a
safe in which the leading end portion of a bill has just been fed into the safe.
Figure 10 is a schematic side view showing a bill stacking device of a
safe in which the leading end portion of a bill has been fed into the safe and
the bill is led along the lower surface of a bill press plate.

Figure 11 is a schematic side view showing a bill stacking device of a
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drive belts .11. Then, the CPU 250 ougput-s dru)e sagnal S

to the notor 131 and the nmot or 207 to drlve t he. endl ess: drlve
belts 5 and the endl ess drive belts 11, 5 theréby feedlng 't he bllls
hel d between the endl ess drive belts 5 and the endless, B gl ven
belts 6 and between the endless drivecbelts 11 and th endless drlven '
belts 12 into the bill receiving sect+en 10. e -~ \When the
bills are detected by the sensor 196 and a detection S|gnal S
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showing the leading end portion of a bill press plate pressed toward a bill

5 stacking plate by driving a solenocid, thereby stopping a bill fed into the safe so

that the rear end portion of the bill can be scraped off downwardly by a vane

wheel.
Figure 13 is a schematic side view of a bill receiving section.
Figure 14 is a schematic plan view of a bill receiving section.
10 Figure 15 is a schematic front view of a bill receiving section.
Figure 16 is a schematic cross sectional view taken along line A-A in
Figure 15.
Figure 17 is a schematic side view of a bill taking out device for taking
out bills.
75 Figure 18 is a block diagram of a drive system and a control system of
a bill receiving machine which is an embodiment of the present invention.
Figure 19 is a block diagram of a detecting system and a control
.system of a bill receiving machine which is an embodiment of the present
invention.
20 Figure 20 is a schematic cross sectional view taken along line A-A in

Figure 15 with a motor stopped.

DESCRIPTION OF THE PREFERRED EMBODIMENT
As shown in Figure 1, a bill receiving machine includes a transaction

25 opening 1 used for receiving bills and returning unacceptable bills and the



to the notor 180 to drive the motor 180 in the forward-direction. As the

nmot or 15 180 is driven in the forward direction, jtperemghess glg;;éy.er
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the notor 180 is further rotated forwardly and the eni:il ess driven 20
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5 3 to be returned.

A hollow rotatable drum 4 is provided at a position adjacent to the
shutter 2 in the bill receiving machine. In the drum 4, a pair of endless drive
belts 5 and a pair of endless driven belts 6 are provided so as to face each
other and the pair of endless driven belts 6 are movable with respect to the pair
10 of endless drive belts 5. A first shutter 7 and a second shutter 8 are provided

at opposite end portions of a bill transport passage formed by the endless drive

belts 5 and the endless driven belts 6 for opening and closing the bill transport

passage and a third shutter 9 is provided at a substantially central portion of

the bill transport passage formed by the endless drive belts 5 and the endless
25 driven belts 6 so as to be able to project into and be retracted from the bill
transport passage. The length of the bill transport passage formed by the
endless drive belts 5 and the endless driven belts 6 is determined to be slightly
'greater than the length of the longer edge of the bill whose longer edge is
greatest among bills to be handled and the length between the end portion'of
20 the bill placement base 3 in the transaction opening 1 on the side opposite
from the drum 4 and the central portion into which the third shutter 9 projects
is also determined to be slightly greater than the length of the longer edge of
the bill whose longer edge is greatest among bills to be handled. Further, the
length between the end portion of the bill placement base 3 in the transaction

25 opening 1 on the side opposite from the drum 4 and the end portion of the bill
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portion of the bill placement base 3 on the side of the drum 4 and the third
shutter 9 are determined to be shorter than the length of the longer edge of bill
whose longer edge is shortest among bills to be handled. Bills are deposited
into the transaction opening 1, while the shutter 2 and the first shutter 7 of the
drum 4 facing the transaction opening 1 are opened and the third shutter 9 is
kept projecting into the bill transport passage. Therefore, bills whose longer
edges are greatest among bills to be handled are accommodated between the
end portion of the bill placement base 3 on the side opposite from the drum 4
and the third shutter 9 to substantially abut against the third shutter 9 and that

bills whose longer edges are shortest are accommodated between the end

_portion of the bill placement base 3 on the side opposite from the drum 4 and

the third shutter 9 in such a manner that parts thereof are placed on the
endless drive belts 5. As a result, after the third shutter 9 has been retracted
from the bill transport passage and the endless driven belts 6 are lowered, bills

deposited into the transaction opening 1 can be held between the endless drive

belts 5 and the endless driven belts 6 and reliably taken into the drum 4 by

driving the endless drive belts 5. The drum 4 is rotatable by a motor (not shown)
mounted on the body of the bill receiving machine.

A bill receiving section 10 is provided immediately below the drum 4.
The bill receiving section 10 comprises a pair of fixed endless drive belts 11,
a pair of endless driven belts 12 movable between a holding position where
bills are held between the endless drive belts 11 and themselves and a

retracted position where bills are released, a bill press plate 13 supported

force acting on the billsifrom.the. lower. end
transport passage formed¥gtha dHARESS arivertssitd 6 Ehd e eddless drbased
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11 and the lower end plate 14, a take-out roller 16 provided in the vicinity of the
lower end plate 14 and the lower portion of the shutter 15 for taking out bills
from the bill receiving section 10, and a separation roller 17 for ensuring that
bills are taken out one by one by the take-out roller 16. The endless drive belts
11 are disposed so that the surfaces thereof on the side of the endless driven
belts 12 are flush with the surfaces of the corresponding endless drive belts 5
when the drum 4 is rotated counterclockwise from the position shown in Figure
1 by 90 degrees.

When bills taken into the drum 4 and held between the endless drive
belts 5 and the endless driven belts 6 are to be fed to the bill receiving section

10, the drum 4 is rotated counterclockwise from the position shown in Figure

-1 by 90 degrees and the endless drive belts 5 and the endless drive belts 11

20

25

are driven. As a result, the bills are fed into the space between the endless

.drive belts 11 and the endless driven belts 12 and held therebetween. Further,

the bills are fed into the bill receiving section 10 by driving the endless drive
belts 11. Then, the endless driven belts 12 are retracted to the retracted position
and the bills are stored in the bill receiving section 10 as supported by the
endless drive belts 11, the bill press plate 13 and the lower end plate 14.

A first bill transporting section 23 is connected to the downstream side
of the take-out roller 16 of the bill receiving section 10. Bills received in the bill

receiving section 10 are taken out one by one by the take-out roller 16 and the



e -

11 and the rel easing operation of bills, whereby the |eading Royestafutherer
bills are aligned with the upper surface of the;l Gywefﬁa—endmplqs.te.t' :
14. The received bills held by the bill pfess. plate-13,; .
the lower end plate 14 25 and the endless drive belts 11 are ‘then* i °
taken out fromthe bill receiving seciyon T
- 34- 10 one by one. For this, the CPU 250 outputs a drive ;
signal to the notor 208, t hereby driving the fitst-titl= v

transporti nﬁerf?.g E(?’r:i‘(&%r 1778h @ 8REPEhPhlinbler ¥ HRR hdd'Been counted by a §&8dron

25 and the t transporting section 27 and rotating the vane wheel

gizl : n the T4k shoWn) PraGidedfinthbuffeRPdoiStrbane oMt talidut folider 6. 4haYHd

1
¥
i

— e §

are fed to the first bill transporting section 23.

The first bill transporting section 23 is constituted so as to transport a
bill toward the rear side of the bill receiving machine, while simultaneously
correcting the orientation of the bill if its longer edge form an angle with the biil
transporting direction so that the longer edge of the bill is aligned with the bill
transporting direction.

A second bill transporting section 25 extending upwardly is provided at
10 the terminal end portion of the first bill transporting section 23. A bill is

delivered from the first bill transporting section 23 to the second bill .
transporting section 25 and transported upwardly and then toward the front
_ side of the bill receiving machine.

A bill discriminating section 24 is provided at the beginning end portion
of the second bill transporting section 25 for discriminating whether or not bills
are acceptable and the denomination of the bills which are acceptable. A first
gate member 26 is provided at the terminal end portion of the second bill

.transporting section 25. A bill discriminated to be unacceptable by the bill
discriminating section 24 is fed to a first bill stacking device 30 by the first gate
20 member 26. On the other hand, a bill discriminated to be acceptable is
delivered to a third bill transporting section 27 connected to the terminal end
portion of the second bill transporting section 25 and is transported upwardly.
It is then stacked in a second bill stacking device 80 by a second gate member

28.

25 The first bill stacking device 30 is disposed behind and below the drum



5 stacki ng device 80 and t-he vane wheel 92 in the safe 90. Then, the
CPU 250 outputs a drive signal to the sol enoifd,2}8 40, -0ReR &4
shutter 15 and outputs a drive signal to the n%%%fi;8$gﬁoaﬁ$$€e
the endl ess drive belts 11. As a result, a predeterm ngd jnumber of Dbillls
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toward the take-out roller 16. |0 —— Synchrgnqusly with the
feeding out of the bills, the electromgnetic brake 402 is

rel eased ang iﬁr ?ﬁ?@ rherﬁéﬁﬁgﬁﬂf&?hb%f@%ﬂéﬁﬁ%@gﬁt’lﬁn%irﬁé”an W -

t he t ake-out IS rotate s are taken~out one one.

2 hioh fri W EPBRY Bngife Bl it SRAGET eV e IS Hishbs® biTRnS
o7 er o1 6 o A8HA et STl RbED BB Bl s,
portfon. h'icl-: %Fs%ebilfjlst%%ﬁn%rdg\ﬂéé I3(())nand the second bill stacking device 80 have the

same structure. The first bi-II stacking device 30 communicates with the drum
4 so as to be able to deliver bills to the drum 4 when the drum 4 is rotated
clockwise from the position shown in Figure 1 by about 45 degrees and the
second bill stacking device 80 communicates with the drum 4 so as to be able
to deliver bills to the drum 4 when the drum 4 is located at the position shown
10 in Figure 1.
The bill receiving machine further comprises an unacceptable bill
collecting section 29 located on the front side of the bill receiving section 10 for
_collecting any bill discriminated to be unacceptable by the bill discriminating
section 24 and not accepted by the customer although once returned to the
25 customer, and a safe 90 located on the rear side of the bill receiving machine
for storing received and acceptable bills.
When all received bills have been fed out from the bill receiving section
.1 0, unacceptable bills stacked in the first bill stacking section 30 are fed to the
drum 4 and returned to the transaction opening 1. Unacceptable bills returned
20 to the transaction opening 1, but not accepted by the customer, are again fed
to the drum 4 and collected in the unacceptable bill collecting section 29.
The total value of the deposited bills is displayed on a display means
(not shown) based on the discrimination made by the bill discriminating section

24. When the customer confirms the amount of deposited bills and instructs the

25 machine to receive the bills, the acceptable bills stacked in the second bill
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section 23, the bill discriminating section 24 and the second bill transporting
section 25. Then, they are stored in the safe 90 by the second gate member
28.

Figure 2 is a schematic longitudinal cross sectional view showing the
details of the transaction opening and the drum shown in Figure 1.
: i As shown in Figure 2, a motor 100 .is provided above the shutter 2 and

the drum 4 for opening and closing the shutter 2. An arm 102 is fixed to the

10 output shaft 100a of the motor 100 and a roller 101 is rotatably mounted on the
tip end portion of the arm 102. The roller 101 abuts against the lower surface
of a bent portion 2a of the shutter 2 extending from the upper portion of the
~shutter 2 toward the drum 4 in substantially the horizontal direction and
supports it. Therefore, when the motor 100 is driven and the arm 102 is swung
counterclockwise in Figure 2, the roller 101 mounted on the tip end portion of
the arm 102 is lowered along an arcuate path and, therefore, the bent portion
2a of the shutter 2 is lowered, whereby the shutter 2 is moved from the open
| position shown in Figure 2 to a closed position where it shuts off the
communication between the transaction opening 1 and the inside of the bill
20 receiving machine.

Figure 3 is a schematic front view of the shutter 2.

As shown in Figure 3, the lower edge of the shutter 2 is formed with a
plurality of projections 2b projecting downwardly at substantially regular

intervals. The end portion of the bill placement base 3 on the side of the drum

25 4 is formed with concave portions 3b whose size and shape are
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projections 2b and the concave portions 3b do not completely engage with each

other and the shutter 2 cannot be closed. As a consequence, it is possible to
detect whether or not bills remain between the shutter 2 and the bill placement
base 3 by detecting whether or not the shutter 2 is closed.

As shown in Figure 2, the endless drive belts 5 fixed to the drum 4 are
wound around rollers 103, 104, 105 and a bill guide 106 is mounted on the
10 drum 4 slightly below the surface of the endless drive belts 5 on the side of the

endless driven belts 6.
Further, the movable endless driven belts 6 are wound around rollers
108, 109, 110 and the rollers 108, 109, 110 are rotatably mounted on a
connecting member 107 mounted on the drum 4 to be movable in the direction
perpendicular to the bill transporting direction. A bill guide 111 is mounted on
the side of the endless drive belts 5 to be movable in the direction perpendicular
to the surface of the endless driven belts 6. When the endless driven belts 6
.are moved apart from the endless drive belts 5, the bill guide 111 engages with
a stopper (not shown) and is located at a position closer to the endless drive
20 beits 5 than the surface of the endless driven belts 6 on the side of the endless
drive belts 5. On the other hand, when the endless driven belts 6 are moved
close to the endless drive belts 5 so as to be able to hold bills between the
endless drive belts 5 and themselves, the bill guide 111 is retracted to a

position more apart from the endless drive belts 5 than the surfaces of the

25 endless driven belts 6 on the side of the endless drive belts 5, thereby



rol ler 19, the driven roller 20 and the rotary encoder 21.7 The bidlc.v corer |
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predeterm ned tinme period and drives the
5 driven belts 6 comprises an upper shutter member 7a and a lower shutter

member 7b and the second shutter 8 provided the other end portion of the bill
transport passage comprises an upper shutter member 8a and a lower shutter
member 8b. The first shutter 7 and the second shutter 8 are closed or opened
by moving the upper shutter members 7a, 8a and the lower shutter members
10 7b, 8b so as to be close to or apart from each other.
Further, the lower end portion of the third shutter © which can project
into or be retracted from the bill transport passage formed by the endless drive
. belts 5 and the endless driven belts 6 at substantially the central portion thereof
is connected to the tip end portion of a swing arm 114 swingable about a shaft
113 by a solenoid 112 in Figure 2. The third shutter 9 can be projected into the
bill transport passage between the pair of endless drive belts 5 by actuating the
solenoid 112 and swinging the swing arm 114 about the shaft 113 from a
.retracted position indicated by a broken line in Figure 2 to a projected position
indicated by a solid line in Figure 2.
20 Figure 4 is a schematic left side view of the drum 4 of the bill receiving
machine.
As shown in Figure 4, roller shafts 108a, 110a of the rollers 108, 110
among the three rollers 108, 109, 110 around which the endless driven belts

6 are wound project the outside of the drum 4 through a pair of elongate slots

25 1153, 115a formed on the left side plate 115 of the drum 4 with respect to the
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along a pair of slide rails 116, 116 in the direction perpendicular to the bill
transport passage. The pair of blocks 117, 117 are connected to the opposite
end portions of a connecting plate 118. In Figure 4, the opposite end portions
of a spring 120 provided along the lower sides of a pair of pulleys 118, 119 are
connected to the lower edge portions at the opposite end portions of the
connecting plate 118, whereby the connecting plate 118 is biased downwardly.

As shown in Figure 4, a substantially L-shaped release arm 121 is
mounted on the drum 4 to be movable in the direction perpendicular to the bill
transport passage. When the release arm 121 is moved upwardly in Figure 4,
the upper side surface of a bent portion 121a extending from the lower end
portion of the release arm 121 in substantially the horizontal direction engages
with the lower edge portion at the center portion of the connecting plate 118,
whereby the connecting plate 118 is moved upwardly against the spring force
of the spring 120. The upper end portion of the release arm 121 in Figure 4 is

connected to a swing arm 123 fixed to the output shaft 122a of a motor 122

mounted on the side plate 115 of the drum 4 and is movable upwardly in Figure

4 by rotating the motor 122.

Further, as shown in Figure 4, a pulley 124 is fixed to the side plate 115
of the drum 4 and a belt 127 is wound around the pulley 124 and a pulley 125
fixed to the output shaft 126a of a motor 126 mounted on the body of the bill
receiving machine. The drum 4 is rotatable about a center shaft 4a thereof by
driving the motor 128. In this embodiment, the motor 126 can be repeatedly

rotated little by little in both forward and reverse directions by a later mentioned

asised
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machine. 16, the rotation speed of the transporting rollers 23

| ength, the
As shown in Figure 5, roller shafts 103a, 105a of the rollers 103, 105

among the three rollers 103, 104, 105 around which the endless drive belts 5
are wound project the outside of the drum 4 through the right side plate 128 of
the drum 4 and pulleys 129, 130 are mounted on the projecting roller shafts
103a, 105a. A driven pulley 132 mounted on the output shaft 131a of a motor
131 for driving the endless drive belts 5 and a driven pulley 133 are mounted
on the side plate 128. A belt 134 is wound around the pulleys 129, 130, 132,
133 and driving force of the motor 131 is transmitted to the endless drive belts
5 via the pulleys 129, 130 and rollers 103, 105.

Further, as shown in Figure 5, the upper shutter member 7a and the
lower shutter member 7b constituting the first shutter 7 are mounted on the
drum 4 so as to be swingable about pins 135a, 135b extending in the direction

perpendicular to the bill transporting direction between a closed position where

they close the bill transport passage and a open position where they open the

bill transport passage. In Figure 5, the portion of the upper shutter member 7a
below the pin 135a is formed with an elongate slot 136a extending in the
direction perpendicular to the bill transportation direction and the lower shutter
member 7b above the pin 135b is formed with an elongate slot 136b extending
in the direction perpendicular to the bill transportation direction. Pins 137a, 137b
formed on a slide plate 137 movably mounted on the drum 4 in the bill
transporting direction penetrate through the elongate slots 136a, 136b. One

end portions of a pair of springs 138, 138 are connected to the end portion of
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by the pair of springs 138, 138 toward the second shutter 8 to hold the upper
shutter member 7a and the lower shutter member 7b via the pins 137a, 137b
at the closed position as shown in Figure 5.

Furthermore, a pin 141 provided at the tip end portion of a drive arm 140
mounted on the drum 4 to be swingable about a shaft 139 engages with the end
portion of the slide plate 137 closer to the second shutter 8. The tip end portion
of the plunger 142a of a solenoid 142 is connected to the drive arm 140 -
between the shaﬁ 139 and the pin 141. Therefore, when the solenoid 142 is
actuated and the plunger 142a is retracted, the drive arm 140 is swung
clockwise in Figure 5 about the shaft 139 and the slide blate 137 is moved

toward the first shutter 7 against the spring force of the springs 138, 138. As

~a result, the upper shutter member 7a and the lower shutter member 7b are

swung about the pins 135a, 135b via the pins 1372, 137b and are moved from
the closed position indicated by a broken line in Figure 5 to the open position.
As shown in Figure 5, the upper shutter member 8a and the lower

shutter member 8b constituting the second shutter 8 are mounted on the drum

4 s0 as to be swingable about pins 143a, 143b extending in the direction

perpendicular to the bill transportation direction between a closed position
where they close the bill transport passage and a open position where they
open the bill transport passage. In Figure 5, the portion of the upper shutter
member 8a below thé pin 143a is formed with an elongate slot 144a extending
in the direction perpendicular to the bill transportation direction and the portion
of the lower shutter member 8b above the pin 143b is formed with an elongate

slot 144b extending in the direction perpendicular to the bill transportation
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second bill "transporting séction Iscrimn not

secept abl &bl upaspning PR R S BT AS P Bobn HE A s
transported 14 ma’?ﬁ%%.aﬂge ggweenr ér(\) progtiér?se of ?ﬁé p?aiird Sf g{)riﬁag 1@&,'13{868ﬁieveinn
portions of which are connected on the slide plate 137 are connected to the
5 end portion of the slide plate 145 closer to the first shutter 7. The slide plate
145 is biased by the pair of springs 138, 138 toward the first shutter 7 to hold
the upper shutter member 8a and the lower shutter member 8b via the pins
144a, 144b at a closed position as shown in Figure 5.
Further, a pin 148 provided at the tip end portion of a drive arm 147
10 mounted on the drum 4 to be swingable about a shaft 146 engages with the end
portion of the slide plate 145 closer to the first shutter 7. The tip end portion of
a plunger 149a of a solenoid 149 is connected to the drive arm 147 between
the shaft 146 and the pin 148. Therefore, when the solenoid 149 is actuated
and the plunger 149a is retracted, the drive arm 147 is swung counterclockwise
5 in Figure 5 about the shaft 146 and the slide plate 145 is moved toward the
second shutter-8 against the spring force of the springs 138, 138. As a result,
the upper shutter member 8a and the lower shutter member 8b are swung
'about the pins 143a, 143b via the pins 145a, 145b and are moved from the
closed position indicated by a broken line in Figure 5 to the open position.
20 Figure 6 is a schematic side view showing the structure of the first bill
stacking device 30.
As shown in Figure 6, the first bill stacking device 30 comprises a vane
wheel 32 below a roller pair 31 located adjacent to the first gate member 26
- shown in Figure 1, a pair of fixed endless drive belts 33 below the vane wheel

25 32 and a pair of movable endless driven belts 34 above the vane wheel 32. A
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center portion of a unit side plate 40 to which the endless drive belts 33 are fixed
is formed with an opening 41 extending perpendicularly to the endless drive
belts 33, and a roller shaft 42 fixed to the mounting unit 38 for rotatably
supporting a central roller around which the endless driven belts 34 are wound
projects to the outside of the unit side plate 40 through the opening 41.

Figure 7 is a schematic rear view of Figure 6.

As shown in Figure 7, the roller shaft 42 for rotatably supporting the
central roller around which the endless driven belts 34 are wound among the
group of rollers 37 is fixed to a block 43 and the block 43 is supported by a
slide rail 44 extending perpendicularly to the endless drive belts 33 formed on
the unit side plate 40. The roller shaft 42 is rotatably engaged with a notched

portion 46 formed in the tip end portion of a swing arm 45 and the swing arm

45 is swingably supported by a shaft 47. One end portion of a spring 48 is

20

25

connected to the swing arm 45 and the other end portion of the spring 48 is
connected to a connecting arm 49. The connecting arm 49 is swingably
supported by the shaft 47 and is formed with a pin 50. The pin 50 is fitted into
aﬁ elongate slot 52 formed in a crank arm 51 and biased by a spring 53
downwardly in Figure 7. A cam 55 to which a motor shaft 54 is fixed is rotatably
mounted on the crank arm 51.

As shown in Figures 6 and 7, the first bill stacking device 30 comprises

an upper shutter member 56a swingable upwardly about a pin 68a and a lower
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- 38- rear end portion of the unacceptable b+IL¢ha detectlon
signal is output to the CPU 250 and when' a; predetern1ned tinme
peri od has passed after the CPU 250 recelvéd the ‘detection:
signal fromthe sensor 39, the CPU 250 outputs a driye’—-m. ... sngna
to the solenoid 65, thereby pressing ne tip end portlon of the b||| pf ess
5 plate 35 toward the bill s ing plate 70+-As -a fest-tr-the:
unacceptable bill is stopped so that the | eading end portion

thereof is %ﬁﬁﬁé?%é‘{n pfF%S'gsfvﬁf\G‘anésj grogvnv&arqu %bélﬂﬁétbﬂ”%ﬂdoﬁht‘ﬁer Sife end

portion of e unaccep
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shutter member 56b are connected to each other by a pin 57 provided on the
lower shutter member 56b and an elongate slot 58 forméd in the upper shutter
5 member 56a.

The upper shutter member 56a is formed with a roller 60 projecting to
the outside through an opening 59 formed in the unit side plate 40 and the
roller 60 is engaged with a guide slot 62 formed in a guide member 61 supported
by the block 43.

10 In the thus constituted first bill stacking device 30, the endless driven
belts 34 can be moved with respect to the endless drive belts 33 by rotating the
motor shaft 54.
More specifically, when the motor shaft 54 is rotated while the endless
driven belts 34 shown in Figures 6 and 7 are apart from the endless drive belts
w5 33, the cam rotates a half turn, whereby the crank arm 51 is lowered. Since the
pin 50 formed on the connecting arm 49 and fitted into the elongate slot 52
formed in the crank arm 51 is biased downwardly by the spring 53, it is lowered
| and the connecting arm 49 is swung downwardly. Therefore, the swing arm 45
is also swung downwardly by the spring 48 and the roller shaft 42 rotatably
20 engaged with the notched portion 46 formed on the tip end portion of the swing
arm 45 is lowered, whereby the méunting unit 38 is lowered and the endless
driven belts 34 mounted on the mounting unit 38 is moved close to the endless
drive belts 33.
When the endless driven belts 34 is lowered and comes into abutment

25 with bills stacked in the first bill stacking device 30, the lowering movement of
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arm 49 and fitted into the elongate slot 52 formed in the crank arm 51 is

stopped. As a result, bills stacked in the first bill stacking device 30 are held
between the endless driven belts 34 and the endless drive belts 33 by the spring
force of the spring 53.

Further, as shown in Figures 6 and 7, the bili press plate 35 comprises
a roller 83 projecting to the outside through an opening 64 formed in the unit
side plate 40 at a position apart from the support shaft 36 for swingably
supporting the bill press plate 35. On the other hand, as shown in Figure 7, on

the wall portion of the unit side plate 40 on the opposite side from the endless

_drive belts 33 and the endless driven belts 34, are provided a solenoid 65, a

15

link 67 connected to a plunger 66 of the solenoid 65 and an actuating plate 69
one end portion of which is swingably supported by the shaft 47 formed on the

unit side plate 40, the other end portion of which is connected to the tip end

| portion of the link 67 and the side surface of which abuts against the roller 63.

20
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As shown in Figures 6 and 7, when bills are stacked in the first bill
stacking device 30, the endless driven belts 34 are kept at a position apart from
the endless drive belts 33 and at this time, the actuating plate 69 abuts against
the roller 63. After the bills have been fed into the first bill stacking device 30,
the solenoid 65 is driven at appropriate timing and the actuating plate 69
presses the roller 63 to the left in Figure 6 and to the right in Figure 7, whereby
bills are stacked by the bill press plate 35 in such a manner that the rear edges

of the bills are aligned with one of the wall portions of the first bill stacking
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mounting unit 38 lowered and the bills stacked in the first bill stacking device
30 held between the endless driven belts 34 and the endless drive belts 33, the
roller 63 is moved downwardly along the opening 64 formed in the unit side
plate 40 and, as shown in Figure 8, the bill press plate 35 is located above the
surface of the endless driven belts 34 on the side of the endless drive belts 33,
thereby preventing the bill press plate 35 from influencing the feed-out operation
of the bills from the first bill stacking device 30.

The first bill stacking device 30 is further provided with a bill stacking
plate 70 on the upper surface of which bills are stacked when stacking bills.

The bill stacking plate 70 is connected to a slide plate 71 engaged with the roller

.shaft 42 and is movable together with the mounting unit 38 and the endless

driven belts 34. During bill stacking, therefore, the bill stacking plate 70 is located
above the upper surface of the endless drive belts 33 through the space
between the pair of endless drive belts 33 and bills are received on the upper

surface thereof. On the other hand, when the stacked bills are held between

'the endless driven belts 34 and the endless drive belts 33 for feeding out the

bills from the first bill stacking device 30, the bill stacking plate 70 is retracted
below the upper surfaces of the endless driven belts 34. Since bills are stacked
on the bill stacking plate 70 in this manner, the first bill stacked is not subjected
to a frictional force from the endless drive belts 33. Therefore, it is ensured that
the first bill can be stacked in the first bill stacking device 30 in the desired
manner.

The second bill'stacking device 80 has the same structure except that
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34 and the ﬁndless drive belts 33. At this tine, the bill
press plate Qgzorta focat ed above the upper surface 15 of the endl ess

drive belts 33. Sll-flgldlrctasa 8@(814% g/how W‘Ie Cs:tPrHthuSl% gfuﬁwe%ﬁ s?agl(mg device 91 of the

5 safe 90 and the process for stacking bills in the safe 90.

As shown in Figures 9 to 12, the bill stacking device 91 of the safe 90
comprises a vane wheel 92 at its entrance and a sensor 93 for detecting the
rear end portions of bills fed into the safe 90 by the vane wheel 92. Bills are
stacked on a movable bill stacking plate 94. The movable bill stacking plate 94

10 is movable vertically in accordance with the number of bills stacked thereon
and a bill press plate 95 is provided for pressing bills stacked on the movabie
stacking plate 94. The bill press plate 95 is fixed to the tip end portion of a link
98 connected to the plunger 97 of a solenoid 96.

Figures 9, 10, 11 and 12 respectively show the state when a bill has

5 ‘just been fed into the safe 90, when the leading end portion of the bill has been

fed into the safe 90 and the bill is led along the lower surface of the bill press
plate 95, when the bill has been further fed into the safe 90 and that the rear

.end portion of the bill is detected by the sensor 93 and when the solenoid 96

has been driven to press the leading end portion of the bill press plate 95 toward

20 the bill stacking plate 94, thereby stopping the bill fed into the safe 90, and the
rear end portion of the bill has been scraped off downwardly by the vane wheel
92. More specifically, when a predetermined time period has passed after a bill
was fed into the safe 90 along the lower surface of the bill press plate 95 by the
vane wheel 92 and the rear end portion of the bill was detected by the sensor

25 93, the solenoid 96 is driven, thereby stopping the bill fed into the safe 90 and



signal to the nmotor 126, thereby rotating the drum 4 cl ockvm se by about 45
degrees fromthe position shown in Figure 1 and outputs a drive signal }o:
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t he sol enoi d 149 to open the second shutter: 8, wherehy .the :
| eadi ng end portions of the unacceptable b|IIs hel d-by ‘the *
endl ess driven belts 34 and the endle 20 drive} belts.33.ace. held
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Then, the CPU 250 outputs drive signals to the notor 210 .and. the- notor.- 131
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t aki ng he unacceptable bills in the drum 4

When the unggegnt ambemﬁg hiesstaeNed bRaRe! il Sfaddnd PRt 94 ThAuCHE ridiherdfat

250 out puts a dri've ghal e sol enol close the second shutter

8 the rear end portions thereof are aligned along the wall portion on the entrance

side of the safe 90.

5 Figures 13, 14, 15 and 16 respectively show a schematic side view of
the bill receiving section 10, a schematic plan view thereof, a schematic front
view thereof and a schematic cross sectional view taken along line _A-A in
Figure 15.

As shown in Figures 13 to 15, the bill receiving section 10 comprises

10 | a unit side plate 150 and the pair of endless drive belts 11 are fixed to the unit
side plate 150. A bill guide 151 is mounted on the unit side plate 150 to extend
vertically. The movable endless driven belts 12 are wound around rollers 154a,

- 154b, 154c¢ rotatably supported by shafts 153a, 153b, 153c supported by é
support member 152. The center shaft 153b is fixed to the support member

5 152 and further projects to the outside of the unit side plate 150, as shown in
Figures 14 and 15. A mounting block 155 is fixed to the projecting portion of
the shaft 153b. The mounting block 155 is supported by the unit side plate 150

viaa slide rail 156 that extends horizontally.
The bill press plate 13 is supported by the shaft 153a, 153c via

20 supporting members 157a, 157b and is biased by a spring 158 toward the
endless drive belts 11.

A solenoid 160 is supported by the shaft 153b projecting to the outside.
of the unit side plate 150 and an arm 163 is swingably supported by a link 162
mounted on the plunger 161 of the solenoid 160.

75 ' One end portion of a connecting member 166 is swingably mounted on
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engaged with the connecting member 166.

The bill press plate 13 is formed with a sensor actuating plate 170 and
a sensor 171 actuated by the sensor actuating plate 170 is provided on the
support member 152 for detecting the position of the bill press plate 13.

As shown in Figures 15 and 16, a cam 182 fixed to the output shaft 181
of a motor 180 is provided on the outside of the unit side plate 150 and a
sensor 183 and a sensor 184 are provided in the vicinity of the cam 182. A
sensor actuating plate 185 is mounted on the cam 182 for actuating the sensor
183 and the sensor 184.

A swing arm 190 which supports a cam follower 186 abutting against
the cam 182 is provided in the vicinity of the cam 182. The swing arm 190 is
swingably supported by a shaft 187 via a spring 189 and swingably supported
by a shaft 187 at one end portion thereof and is connected to a drive arm 188.

The other end portion of the swing arm 190 is formed with a notched portion

'191 and the shaft 153b projecting from an opening 192 formed in the unit side

plate 150 is engaged with the notched portion 121.

Further, as shown in Figure 13, a sensor 195 is provided for
discriminating whether or not a bill is present in the bill receiving section 10 and
a sensor 196 is provided for detecting the rear end portions of bills taken out
from the bill receiving section 10.

Figure 17 is a schematic side view of a bill take-out device for taking

out bills from the bill receiving section 10.
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portion of the bill placenent base 3 in the transactiongopening-l-on;hhey]
si de opposite fromthe drum4 and the porti.on into-whhehwtqe,
third shutter 9 projects is determned to be sljghtly greatleri
than the length of the |longer edge of a bill é mhose 't dnger edge
Is greatest -anong bills to be handle nd the length 15 ‘--—between-the
end portion of the bill placement bas®"3 on the side ofiithe drum ]
4 and the portion into which the third shutter 9 projects-i-s-deteri-ned t0

Fg nger edge is : Pf% %géwhq%%'é&% { f?gi%ﬂga%ﬁ"}é O@%ﬁég %ﬁmec?a”‘?ﬁék&mﬁi ©

whose | onger , ed are,greatest, a . he bill.s to. be .handl ed
are placed 'GUEF ?gﬁgr ﬂ}%C%PPt wﬁ%ﬁﬂ%&dlagﬁndpmé@né,ﬂf b@%and?akmg%g 3
and parts of the bills whose | onger edges are shortest are pl ace& on_the "
bi Il pl acentiét Ditlgs they sgparatiam reffer: he whiel Ganaratas ihe fake-ouhnaber i Brio
openi ng 1. Further, the CPU 250 outputs a drive signal to the
not or 100, preveabytwo or more bills from being simultaneously taken out, a driven

5 transporting roller 18a touching the circumference of the take-out roller 16, and
a bill thickness sensor 22 comprising a reference roller 19, a driven roller 20
and a rotary encoder 21 for detecting the thickness of a bill based on the

‘ J amount of the movement of the driven roller 20 when a bill passes through the
gap between the reference roller 19 and the driven roller 20, detecting the time

10 period of bill detection by the rotary encoder 21 and outputting a detection
signal.

The take-out roller 16 has a circumfere.ntial surface formed of a high

frictional material and is formed along the shaft thereof with a large diameter
portion, a small diameter portion and a large diameter portion (not shown). The

15 separation roller 17 is formed with a small diameter portion, a large diameter

portion and a small diameter portion (not shown) that mesh with the large
| diameter portion, the small diameter portion and the large diameter portion of
.the take-out roller 16. Thus, a first bill separation section is formed by the take-

out roller 16 and the separation roller 17 for preventing two or more bills from

20 being simultaneously taken out.

The transporting roller 18a is connected to a support shaft 18c via a
torque limiter 18b and a second bill separation section is formed by the take-out
roller 16 and the transporting roller 18a for preventing two or more bills from
being simultaneously taken out. The torque limiter 18b is constituted so as to

25 disconnect the transporting roller 18a and the support shaft 18c when the torque



| ocating the shutter 2 on the bills returned onto thge®itt FoplacerreiitTbase 3
in the transaction opening 1 to press the bit+ts by tF af

| oad of the shutter 2. 25 On the othe h@qﬁ-gaf@@r I
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deposi ted Qi |1s and instructs the input neans (not shown) to receive the
bills, orque.

In Figure 17, the reference numeral 23a designates transporting rollers
provided in the first bill transporting section 23 for holding a bill between
5 themselves and a bill guide 23b forming the lower surface of the first bill
transporting section 23. The transporting rollers 23a are rotated faster than the
take-out roller 16 to promote the separation of bills.
Figure 18 is a block diagram of a drive system and a control system of
a bill receiving machine which is an embodiment of the present invention and
10 Figure 19 is a block diagram of a detecting system and a control system
thereof.
As shown in Figure 18, the drive system of the bill receiving machine
. comprises a motor 100 for opening and closing the shutter 2, a motor 126 for
rotating the drum 4, a motor 131 for driving the endless drive belts 5, a motor
5 122 for moving the endless driven belts 6, a solenoid 142 for opening and
closing the first shutter 7, a solenoid 149 for opening and closing the second
shutter 8, a solenoid 112 for projecting the third shutter 9 into the bill transport
~passage and retracting it therefrom, a motor 207 for driving the endless drive
belts 11 in the bill receiving section 10, a motor 180 for moving the endless
20 driven belts 12, a solenoid 160 for moving the bill press plate 13, a motor 208
for driving the first bill transporting section 23, the second bill transporting
section 25 and the third bill transporting section 27, rotating the vane wheel 32
in the first bill stacking device 30, the vane wheel 832 in the bill stacking device
80 and the vane wheel 92 in the safe 90 and rotating the take-out roller 16 via

25 an electromagnetic clutch 400 and an electromagnetic brake 402, a motor 210



the 'bills which were discrimnated to be acceptabl e and weré' stackéd it he

second bill stacking device 80 are fed back into the drum 4 tocated—atra |
position shown in Figure 1 in accordance with a signal from the €PU{2Z50 xn;
t he same nmanner as that of the unacceptable pifls. 10 by

The acceptable bills fed back into thpnglrum 4 are fed into the npiTT™ = |
recei ving section 10 in the same manner—as when first deposited and are
further fed to the second gate nmember 28 via "the fTist bil

transporti “g?ﬁgg{iggﬁhééndi% drive belts 33.in ¥%¢ At B Slackiriaedice! 3 2 At
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moving the bill press plate 35 in the first bill stacking device 30, a motor 212
5 for driving the endless drive belts 833 fixed in the second bill stacking device
80, a motor 213 for moving the movable endless driven belts 834 provided in
the second bill stacking device 80, a solenoid 214 for driving the bill press plate
835 provided in the second bill stacking device 80, a solenoid 96 for driving the
bill press plate 95 in the safe 90, a gate driving means 215 for driving the first
10 gate member 26, a gate driving means 216 for driving the second gate
member 28, a motor 217 for moving the bill stacking plate 94 in the safe 90,
and a solenoid 218 for opening and closing the shutter 15 in the bill receiving

. section 10.

As shown in Figure 19, the detection system of the bill receiving
75 | machine comprises a bill thickness sensor 22 provided in the bill take-out
device for taking out bills from the bill receiving section 10, a bill discriminating
section 24 for discriminating whether or not a bill is acceptable and the
'denomination of the bill when the bill is acceptable, a sensor 39 provided at the
entrance of the first bill stacking device 30, a sensor 839 provided at the
20 entrance of the second bill stacking device 80, a sensor 93 provided at the
entrance of the safe 90, a sensor 171 for detecting the position of the bill press
plate 13, a sensor 183 and a sensor 184 for respectively detecting the position
of the endless driven belts 12, a sensor 195 for detecting whether or not any
bill is present in the bill receiving section 10, a sensor 196 for detecting the rear

25 edge of a bill taken out from the bill receiving section 10, and a sensor 220 for



the safe 90. Wen a predéterm’ ned tine period hasjpassed-af-t-er—t-Re—gensor
93 detected the rear end portion of an acceptable bR AGRE A dBiEET ij on

signal 20 was out put to the CPU 250, the CPUI250-out puts-aydii ve
signal to the solenoid 96 to drive the solemoigy96a7 vvltuer eby the
acceptable bill is stopped so that t%‘ f eadi ng edge t hejeof is
| ocated at a predeterm ned position 3 the rear :gnd oftion

thereof is scraped off by the vane wheel 92 rotatfd by the notor 208
SO that thedé‘l@%ﬁﬁ?%ﬁl’l@lrptﬂé traﬁsééﬁé}ﬂf ?ehﬂ—\g he saf € 90 T SuUCh—=aTarmher t hat

t he rea portion thereof is aligned with the wall portion of
the Saf e 90 on tNgs shown in Figures 18 and 19, the control system of the bill receiving®2-

machine comprises a CPU 250 for outputting drive signals to the respective
motors and solenocids constituting the drive system based on detection signals
5 from the respective sensors constituting the detection system.

The thus constituted bill receiving machine which is an embodiment of

the present invention handles bills deposited thereinto by a customer in the

0 following manner.

When a customer inputs a predetermined instruction signal through an

10 input means (not shown), the CPU 250 outputs drive signals to the motor 100,
the solenoid 142 and the solenoia 112, thereby opening the shutter 2 and the
first shutter 7 and projecting the third shutter 9 into the bill transport passage -

.in the drum 4. Since the length between the end portion of the bill placement

base 3 in the transaction opening 1 on the side opposite from the drum 4 and

5 the central portion into which the third shutter 9 projects is determined to be
slightly greater than the length of the longer e.dge of a bill whose longer edge

is greatest among bills to be handled and the length between the end portion

of the bill placement base 3 in the transaction opening 1 on the side opposite

from the drum 4 and the end portion of the bill transport passage formed by the

20 endless drive belts 5 and the endless driven belts 6 on the side of the transaction
opening 1 is determined to be shorter than the length of the longer edge of a

bill whose longer edge is shortest among bills to be handled, bills whose longer

edges are greatest among bills to be handled are accommodated between the

end portion of the bill placement base 3 on the side opposite from the drum 4

25 and the third shutter 9 to substantially abut against the third shutter 9 and bills
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Then, when the customer places bills on the bill placement base 3 in
the transaction opening 1 and the endless drive belts 5 and inputs an instruction
signal for receiving the bills through the input means, the CPU 250 outputs a
drive signal to the solenoid 112, thereby retracting the third shutter 9 held at
a position where it projects into the bill transporting passage and outputs a drive
signal to the motor 122, thereby lowering the endless driven belts 6. Since bills
whose longer edges are shortest are accommodated between the end portion

of the bill placement base 3 opposite from the drum 4 and the third shutter 9

_in such a manner that a part thereof is placed on the endless drive belts 5, all

20

25

bills are held between the endless drive belts 5 and the endless driven belts
6. Further, the CPU 250 outputs a drive signal to the motor 131 to drive the

endless drive belts 5, whereby the bills held between the endless drive belts

5 and the endless driven belts 6 are taken in the drum 4.

When the bills have been taken in the drum 4, the CPU 250 outputs
drive signals to the motor 100 and the solenoid 142, thereby closing the shutter
2 and the first shutter 7 and outputs a drive signal to the motor 122 to move the
endless driven belts 6 away from the endless drive belts 5, thereby releasing
the holding of the bills by the endless drive belts 5 and the endless driven belts
6. Further, the CPU 250 outputs a drive signal to the motor 126, thereby
rotating the drum 4 counterclockwise by 90 degrees from the position shown

in Figure 1. As a result, the bill transport passage formed by the endless drive
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outputs a drive signal to the motor 126 to repeatedly rotate the motor slightly

in both the forward and backward directions, thereby applying slight vibration

to the drum 4. As a result, one end portions of bills which fell toward the first
shutter 7 but whose one end portions have not abutted against the first shutter

7 due to frictional engagement with other bills come into abutment against the
first shutter 7, whereby one end portions of all bills in the drum are reliably

aligned.

After the CPU 250 has repeatedly rotated the motor 126 slightly in both

-the forward and backward directions for a predetermined time period, it outputs

a drive signal to the motor 122 to move the endless driven belts 8, thereby
holding the bills whose end portions on the side of the first shutter 7 have been
aligned between the endless drive belts 5 and the endless driven belts 6.

Then, the CPU 250 outputs a drive signal to the motor 1_80 and drives

the motor 180 until the sensor 183 is actuated by the sensor actuating plate 185
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and an actuating signal is input to the CPU 250, thereby moving the endless
driven belts 12 away from the endless drive belts 11 as shown in Figures 13
and 14. Simultaneously, the CPU 250 outputs a drive signal to the solenoid 160
and drives the solenocid 160. As a result, the plunger 161 is retracted and the
bill press plate 13 biased toward the endless drive belts 11 by the spring 158
via the link 162, the arm 163, the roller 167 at the tip end portion of the arm 163

and the connecting member 166 is retracted behind the surface of the endless



25 t he upper surface of the first shutter 7 Therefor,a evenj

| engt hs of

th
bills LCENENT SHET 43

differ greatly as in the case of European bills, one enmpmtl@ns ~qf %the

bills can be reliably aligned and separ, at ed one By :one by th
take-out roller 16 or the ike. Furt’her
according to the above descri bed enba nt, since ’t he |+ engt-h---5- ;
bet ween the end portion of the bill pl acenent base i3 in the transactlon

openi ng
portion int

dryen e 200 1 sib S RERAPIACS bl S ering PR S

to be sligh'g)jr¥he(;reater1éélan the length of the

10

spring
Then, the CPU 250 outputs a drive signal to the solenoid 142, thereby

opening the first shutter 7 and outputs a drive signal to the motor 131, thereby

e

e

driving the endless drive belts 5, thereby feeding out the bills held between the

endless drive belts 5 and the endless driven belts 6 from the drum 4. The CPU
250 outputs a stop signal to the motor 131 at the time a predetermined length
of the bills has been fed out, thereby stopping the motor 131.

Further, the CPU 250 outputs a drive signal to the motor 180 and drives
the motor 180 reversely until the sensor 184 is actuated by the sensor actuating
plate 185 and an actuating signal is input to the CPU 250. Therefore, the cam
follower 186 is pushed to the right in Figure 16 by the cam 182, thereby

, swinging the drive arm 188 clockwise about the shaft 187 and the swing arm

)
(¥}
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190 connected to the drive arm 188 via the spring 189 is swung clockwise
about the shaft 187. As a result, the shaft 153b engaged with the notched portion
191 formed in the tip end portion of the swing arm 190 is moved horizontally

along the opening 192 of the unit side plate 150 and, therefore, the endless

driven belts 12 is moved toward the endless drive belts 11. Although the drive

arm 188 is swung clockwise about the shaft 187 by the motor 180 until the
sensor 184 is actuated by the sensor actuating plate 185 and an actuating
signal is input to the CPU 250, since the swinging movement of the swing arm
190 is prevented by the bills held between the endless drive belts 11 and the
endless driven belts 12, the swing arm 190 is stopped at a position depending
on the number of the bills. As a result, the endless driven belts 12 are biased

by the spring force of the spring 189 toward the endless drive belts 11 and the
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transBort passage fornmed by the endless drive belts 5 and the
motor 207 to drive the endless drive belts 5 and the endless drive belts 11,

thereby feeding the bills held between the endless drive belts 5 and the endless
driven belts 6 and between the endless drive belts 11 and the endless driven
belts 12 into the bill receiving section 10.

When the bills are detected by the sensor 196 and a detection signal
is input to the CPU 250, the CPU 250 outputs stop signals to the motor 131
and the motor 207, thereby stopping the endless drive belts 5 and the endleés
driven belts 6 and simultaneously outputs a stop signal to the solenoid 160 to

stop the solenoid 160. As a result, the bill press plate 13 presses the bills by

. the spring force of the spring 158. Then, the CPU 250 outputs a drive signal

]
w

to the motor 180 to drive the motor 180 in the forward direction. As the motor
180 is driven in the forward direction, the endless driven belts 12 begins to move
apart from the endless drive belts 11 and the bill press plate 13 projects away

from the endless driven belts 12 toward the endless drive belts 11 to hold the

bills between the endless drive belts 11 and itself.

20
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As the motor 180 is further rotated forwardly and the endless driven
belts 12 are moved away from the endless drive belts 11, the bill press plate
13 is gradually moved away from the endless drive belts 11. As a result, when
the sensor 171 is actuated by the sensor actuating plate 170 provided on the
bill press plate 13, an actuation signal is input to the CPU 250 and the CPU 250
outputs a stop signal to the motor 180 to stop the drive of the motor 180. Figure

20 shows the state when the motor 180 is stopped as a result of outputting the
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acting on the bills from the bill press plate 13 and the endless drive belts 11
becomes substantially zero and, therefore, the bills fall onto the lower end plate . |
14 by their dead load. When the bills fall, the leading edges of the bills are
substantially aligned with the upper surface of the lower end plate 14 due to a
force acting on the bills from the lower end plate 14.

When a predetermined time period has passed after the CPU 250
outputted the stop signal to the motor 180, the CPU 250 outputs a drive signal
to the motor 180 to drive the motor 180 reversely for a predetermined time
period. As a result, the bills whose leading edges are located on the lower end
plate 14 are again held between the bill press plate 13 and the endless drive

belts 11. Then, the CPU 250 outputs a drive signal to the motor 180 to drive

“the motor 180 forwardly and when the sensor 171 is actuated by the sensor

actuated plate 170 and an actuating signal is input to the CPU 250, the CPU
250 outputs a stop signal to the motor 180. Further,. after a predetermined time

period has passed, the CPU 250 outputs a drive signal to the motor 180 to

drive the motor 180 reversely for a predetermined time period and outputs a

stop signal to the motor 180 to stop the motor 180 while the bills are held
between the bill press plate 13 and the endless drive belts 11.

In this manner, vibration is applied to the bills by repeating the holding
operation of the bills between the bill press plate 13 and the endless drive beits
11 and the releasing operation of bills, whereby the leading edges of the bills
are aligned with the upper surface of the lower end plate 14.

The received bills held by the bill press plate 13, the lower end plate 14

and the endless drive belts 11 are then taken out from the bill receiving section
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32 in the first bill stacking device 30, the vane wheel 832 in the second bill

5 stacking device 80 and the vane wheel 92 in the safe 90. Then, the CPU 250

outputs a drive signal to the solenoid 218 to open the shutter 15 and outputs

a drive signal to the motor 207 to drive the endless drive belts 11. As a result,

~ a predetermined number of bills located on the side of the endless drive belts
11 are fed out toward the take-out roller 16.

10 Synchronously with the feeding out of the bills, the electromagnetic
brake 402 is released and the electromagnetic clutch 400 is driven, whereby
the take-out roller 16 is rotated and the bills are taken out one by one.

Since the circumferential surface of the take-out roller 18 is formed of
a high friction material and the take-out roller 16 is formed with the large

%5 diameter portion, the small diameter portion and the large diameter portion (not
shown) which mesh with the small diameter portion, the large diameter portion
and the small diameter portion of the separation roller 17, a separation force
.acts on the bills from the first bill separation section constituted by the take-out
roller 16 and the separation roller 17 to prevent two or more bills from being

20 taken out simultaneously.

When two or more bills pass nevertheless through the first bill separation
section, these bills are fed to the space between the take-out roller 16 and the
transporting roller 18a. However, since the frictional force produced between
adjacent bills is lower than the frictional force produced between the transporting

25 roller 18a and a bill when one bill is held between the take-out roller 16 and the
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from the erftansporting velter 18a is stopped by an inertial force and only the bill touching

5 the rotating take-out roller 16 is transported downstream, whereby the bills are

separated one by one and two or more bills are prevented from being
simultaneously taken out.

Since the circumferential surface of the take-out roller 16 is formed of

a high friction material, bills are normally separated one by one. However, two

10 or more bills may be fed when parts thereof overlap. This embodiment is,

therefore, provided with the bill thickness sensor 22 comprising the reference

roller 19, -the driven roller 20 and the rotary encoder 21. The bill thickness

. sensor 22 detects the bill thickness by detecting the amount of the movement

of the driven roller 20 when a bill or bills pass through the space between the

5 ~ reference roller 19 and the driven roller 20 and outputs a detection signal to the

CPU 250. When the CPU 250 judges based on the input detection signal that

the bill thickness is double or more the thickness of bills to be handled and

.judges based on the amount of rotation of the driven roller 20 detected by the

rotary encoder 21 that the time period for which the bill thickness sensor 22

20 detects the bill or bills whose thickness is greater than double the thickness of

bills to be handled is longer than or equal to a predetermined time period, the

CPU 250 judges that two or more bills are being fed with considerable overlap.

Since it is difficult to separate such bills one by one, the CPU 250 releases the

electromagnetic clutch 400 for a predetermined time period and drives the

25 electromagnetic brake 402 to temporarily stop the take-out roller 16. As a
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descri bed engoga'pngeﬁweetnhﬁ'\e akeSout roller 16 and the transporting roller 18a, only the

preceding bill is fed downstream by the transporting rollers 23a, which are
rotated at higher speed than the take-out roller 16, whereby the bills can be
5 reliably separated one by one.

To the contrary, when a bill or bills whose thickness is than double or
more the thickness of bills to be handled are detected but the detection time
period is shorter than the predetermined time period, it can be considered that
the bills overlap slightly and the bills can be separated one by one by

10 transporting the preceding bill by the transporting rollers 23a rotated at higher
speed than the take-out roller 16. In this case, therefore, the CPU 250 outputs
no signal and continues the bill héndling.

Therefore, the predetermined time period based on which the CPU 250
determines whether or not the electromagnetic clutch 400 should be released

23 and the electromagnetic brake 402 should be driven is determined depending
on whether or not two or more bills overlap enough to separate them by the
transporting rollers 23a rotated at higher speed. Accordingly, although the

| predetermined time period depends on the rotation speed of the take-out roller
16, the rotation speed of the transporting rollers 23a, the longest length, the

20 shortest length and the material of bills to be handled and like, it may be
determined to be a time period for which a half length of the longest bills to be
handled can be detected.

The rear end portions of bills taken out from the bill receiving section
10 one by one are detected by the sensor 196 and detection signals are input'

25 to the CPU 250 to count the number of the bills. The CPU 250 further outputs



dropped on the |l ower end plate 14 are held between the bhill press_plate 13
and 10 the endl ess drive belts 11, released and. agai-n.hetd:bet-ween
the bill press plate 13 and the endl ess drivé belts. 1.1, |
whereafter the bills are fed out fromthe bill r_,e_ce_j,r_y.iﬂng
section 10. Therefore, since vi bratio_gzi_s applied to'tHe bill€ T/ i 1
possible to nore reliably align the | +ng edges oﬂ?the“bLLLs”mLLhwﬂhq
upper surface of the lower end plate 14 iand separate the bills
one by one. 5 dfve signal to the Frighdno07 técr%‘?étgz {he RdIAQ -Gy DetesrT. hefeby

i
enbodi nent, since d out by the endless drive belts

ol ler 16, reeo Do SIEH5 1eaRH Tt ide BRI endjess, drive beiie\ ] 288l tne

section 10 \[;[vithou t|r|1e {ged roller which is normally provided and,
therefore, tREEOUITONEIIS. — otyycture of the bill receivi ng section can be

simplified. 20 ) . Furt.her nor.e, e first bill, stacki devi ce
3onfor st acki ng uiadlefirgpill transporting section éf? each bill i$ 1Jed towaré the rear
5 side on the bill receiving machine while its orientation is corrected so that the

longer edge thereof lies parallel to the bill transporting direction, and is
delivered to the second bill transporting section 25.
) When a bill is delivered to the second bill transporting section 25, the
bill discriminating section 24 provided at the beginning end portion of the
10 second bill transporting section 25 discriminates whether or not it is acceptable
and outputs a detection signal to the CPU 250.
The bill delivered to the second bill transporting section 25 is
. transported upwardly and then toward the rear side of the bill receiving
machine. When a bill discriminated to be unacceptable by the bill discriminating
5 section 24 reaches the first gate member 26 provided at the terminal end portion
of the second bill transporting section 25, the CPU 250 outputs a drive signal
to the first gate member 26 to drive the first gate member 26, thereby feeding
.the unacceptable bill into the first bill stacking device 30.
At this time, as shown in Figures 6 and 7, the mounting unit 38 is kept
20 at an upper paosition, the endless driven belts 34 is positioned above the upper
surface of the endless drive belts 33 and the bill press plate 35 is in abutment
with the upper surface of the bill stacking plate 70. Therefore, the bill
discriminated to be unacceptable by the bill discriminating section 24 is guided
along the lower surface of the bill press plate 35 and fed into the first bill

25 stacking device 30. when the sensor 39 provided at an entrance detects the
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received the detection signal from the sensor 39, the CPU 250 outputs a drive
signal to the solenoid 65, thereby pressing the tip end portion of the bill press
plate 35 toward the bill stacking plate 70. As a result, the unacceptable bill is
stopped so that the leading end portion thereof is located at a predetermined
position and the rear end portion of the unacceptable bill is scraped off by the
vane wheel 32 rotated by the motor 208, whereby the unacceptable bill is
stacked in the firét bill stacking device 30 in such a manner that the rear end
thereof is aligned with the wall portion of the first bill stacking device 30 on the
side of the vane wheel 32.

On the other hand, when a bill discriminated to be acceptable by the bill
discriminating section 24 has reached the first gate member 26, the CPU 250
outputs a reverse drive signal to the first gate member 26 to drive the first gate
member reversely, thereby delivering the acceptable bill to the third bill
transporting section 27 and transporting if upwardly. When the bill discriminated
to be acceptable has reached the second gate member 28, the CPU 250
outputs a drive signal to the second gate member 28 to drive the second gate
member 28, thereby feeding the acceptable bill into the second bill stacking
device 80. The acceptable bill is guided along the lower surface of the bill
press plate 835 and fed into the second bill stacking device 80. When the rear
end portion of the acceptable bill is detected by the sensor 839 provided at the
entrance of the second bill stacking device 80, a detection signal is output to
the CPU 250 and when a predetermined time period .has passed after the CPU

250 received the detection signal, the CPU 250 outputs a drive signal to the
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by the motor 208, whereby the
acceptable bill is stacked in the second bill stacking device 80 in such a
manner that the rear end thereof is aligned with the wall portion of the first bill
stacking device 80 on the side of the vane wheel 832.

When the CPU 250 judges based on a detection signal from the sensor
196 that all deposited bills have been fed out from the bill receiving section 10,
the CPU 250 outputs a drive signal to the motor 211 and rotates the motor
shaft 54 to move the mounting unit 38 and the endless driven belts 34

downwardly. As a result, unacceptable bills stacked in the first bill stacking

. device 30 are held between the endless driven belts 34 and the endless drive

belts 33. At this time, the bill press plate 35 is located above the upper surface
of the endless drive belts 33. Simultaneously, the CPU 250 outputs a drive
signal to the motor 126, th_ereby. rotating the drum 4 clockwise by about 45
degrees from the position shown in Figure 1 and outputs a drive signal to the
solenoid 149 to open the second shutter 8, whereby the leading end portions
of the unacceptable bills held by the endless driven belts 34 and the endless
drive belts 33 are held by the endless drive belts 5 and the endless driven belts
6. Then, the CPU 250 outputs drive signals to the motor 210 and the motor 131
to drive the endless drive belts 33 and the endless drive belts 5, thereby taking
the unacceptable bills in the drum 4.

When the unacceptable bills have been taken in the drum 4, the CPU

250 outputs a drive signal to the solenoid 149 to close the second shutter 8

n
4

to
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the shutter 2 of the transaction opening 1 and outputs a drive signal to the motor
5 131 to drive the endless drive belts 5, thereby returning the unacceptable bills
onto the bill placement base 3 in the transaction opening 1. Then, the CPU 250
outputs a drive signal to the solenoid 112 to project the third shutter 9 into the
R bill transport passage, thereby closing the bill transport passage in the drum
4 and outputs a drive signal to the motor 122 to retract the endless driven belts
10 6 to its retracted position. in this embodiment, since the length between the end
portion of the bill placement base 3 in the transaction opening 1 on the side
opposite from the drum 4 and the portion into which the third shuttér 9 projects
.is determined to be slightly greater than the length of the longer edge of a bill
whose longer edge is greatest among bills to be handled and the length
15 between the end portion of the bill placement base 3 on the side of the drum
4 and the portion into which the third shutter 9 projects is determined to be
shorter than the length of the longer edge of a bill whose longer edge is shortest
‘among bills to be handled, the bills whose longer edges are greatest among
the bills to be handled are placed over the entire portion of the bill placement
20 base 3 and parts of the bills whose longer edges are shortest are placed on the
bill placement base 3 and both of them are returned to the transaction opening
1. Further, the CPU 250 outputs a drive signal to the motor 100, thereby
locating the shutter 2 on the bills returned onto the bill placement base 3 in the

transaction opening 1 to press the bills by the dead load of the shutter 2.

25 On the other hand, after all deposited bills have been fed out from the



-47- portion of the bill transport passage .. lntq..,m/mf\cfhat he “tihird

shutter 9 projects is deternmined to be shorter-tHan the rength
of the longer edge of a bill whose |onger ! nge |s shorte§t7
anong bills to be handled. Wien unacceptable bill arg ; = "l et dr ned,

therefore, bills whose |onger edges gje shortest anorig bills to be 5! :
handl ed can be returned in such a nenfrer that parts tthereof are placed on
t he bill placement base 3 so that the custoner..can_easily..

col | ect un ﬁ‘?@éé}w g dﬁéctl'oﬁ 10,and the bil dlscnmnnatlng‘ée@t'id??Qﬂthds”d“geﬁhﬂ'i‘at%s

t hus been s omn and ribed w erence to specif
enbos e MR oot BICHIE, U BEGE S 408 e serpmipgBRECE! e
e AR o AL ARG P USRS,
t he above descrlbed enbodi nent, although the Xp Ianatlon I S made
with respeciSP@yt Feeans o NEh esROWN) Whﬂanﬂﬁ rﬁ}‘%@ﬂrnﬁoﬂgrms the value ki | |
recei ving machine, the present invention is applicable to bill handling 15
maghi nes otmposnmbdlaearm instruste the inputeoeans (sot Bhawn) toireceivedbievhilg, and
di spensi ng machine and a bill counting machi ne. Furt her,
i n the abovihedbiilsrwhieth wetmdistriminatdd ko bghacdeptable a6d were stacked in the
second bill stacking device 80 are fed back into the drum 4 located at a
position shown in Figure 1 in accordance with a signal from the CPU 250 in the
same manner as that of the unacceptable bills.
10 The acceptable bills fed back into the drum 4 are fed into the bill
receiving section 10 in the same manner as when first deposited and are further
fed to the second gate member 28 via the first bill transporting section 23, the
.second bill transporting section 25, the first gate member 26 and the third bill
transporting section 27. Then, they are fed toward to the safe 90 by the second
PS5 - gate member 28.
As shéwn in Figures 9 to 12, each of the accéptable bills fed toward the
safe 90 is guided along the lower surface of the bill press plate 95 and fed into
'the safe 90. When a predetermined time period has passed after the sensor
93 detected the rear end portion of an acceptable bill and a detection signal
20 was output to the CPU 250, the CPU 250 outputs a drive signal to the solenoid
96 to drive the solenoid 96, whereby the acceptable bill is stopped so that the
leading edge thereof is located at a predetermined paosition and the rear end
portion thereof is scraped off by the vane wheel 92 rotated by the motor 208

so that the acceptable bill is stacked in the safe 90 in such a manner that the

25 rear end portion thereof is aligned with the wall portion of the safe 90 on the



repeatedly rotates the notor 126 slightly in both the forward and backward
directions, thereby applying slight vibration to thgwd+t-4—t-He-treans for
appl yi ng 20 slight vibration to the drum 4 is| REFUACEVENE SRERHu¢h
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and driving the nmotor or by mounting the drum so that *fe—rotattTomsShdft

t her eof : ' iy t0o a shaft rotated a notor for appliyin
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t he CPU 250 out puyghen the customeradca¢§ pat @‘F?ﬁpjlqﬁ?éﬂaﬁgeﬂtﬂqg? bilgpqum%@got he
endl ess driven belts 6 away, from t he end| ess dri.vg belts 5§1nd
after the hl@itragsaction ppening t.veshaitesa peedetermingd time period has passe

from the return of the unacceptable bills to the transaction opening 1, the shutter

5 2 of the transactioh opening 1 and the first shutter 7 are opened and the
unacceptable bills on the bill placement base 3 are taken in the drum 4 in the
same manner as when depositing bills. Then, the drum 4 is rotated
counterclockwise to a position where it faces the entrance of the unacceptable
bill collecting section 29 and the endless drive beits 5 is driven, whereby the
10 unacceptable bills are collected in the unacceptable bill collecting section 29.
According to the above described embodiment, when bills have been

taken in the drum 4, the holding of the bills by the endless drive belts 5 and the

endless driven belts 6 is released while the first shutter 7 is closed. Further, the

drum 4 is rotated counterclockwise by 90 degrees so that the bill transport

15 passage is directed vertically, thereby dropping the bills which are no longer
held between the endless drive belts 5 and the endless driven belts 6 toward

the first shutter 7. Then, the motor 126 is repeatedly rotated slightly in both the

'forward and backward directions, thereby applying slight vibration to the drum

4. Therefore, when the bills fall onto the first shutter 7, one end portions of

20 most of the bills come into abutment against the upper surface of the first
shutter 7 and one end portions of bills which fell toward the first shutter 7 but

have not abutted against the first shutter 7 are brought into abutment against

the surface of the first shutter 7 by applying slight vibration to the drum 4. As

a result, one end portions of all bills in the drum 4 can be reliably aligned with

25 the upper surface of the first shutter 7. Therefore, even if the lengths of bills



S and the endless driven belts 6 has been rel eased, the CPU 2;50 putput.s™a

5 drive signal to the notor 126, thereby rotating ‘the dru'm’i‘Lki
countercl ockwi se by 90 degrees fromthe pasition shown ThH
Figure 1. Instead, however, after the first shuttef’:7idias jbeen
closed, the CPU 250 can output a drive,signal to the ; -; rmtor4 126
thereby rotating the drum 4 countercbgékmnse by 90 degrees from 7

t he p05|t|on shown in Figure 1 and then output a drivel signal to the nDtor

éfft 5, h%'i%ﬁgf’?éﬁﬁ/ 4% A oRELKTFRAIEBI, Bnd ey PERI'S, FhmShar e'sle

Woreover. | hErlSb iR sepatatssoRe sy 0%?%{35&&85?. krallen 15 9%

S applied to the drum4 to align one end portions of b|IIs only when the
bills ike. have been taken in the drum4 fromthe transaction
opening 1, the present

Further, according to the above described embodiment, since the length

5 ~ between the end portion of the bill placement base 3 in the transaction opening

1 on the side opposite from the drum 4 and the central portion into which the

third shutter 9 projects is determined to be slightly greater than the length of the

longer edge of a bill whose longer edge is greatest among bills to be handled,

all bills deposited by a customer can be accommodated between the end

10 portion of the bill placement base 3 in the transaction opening 1 opposite from
the drum 4 and the third shutter 9.

Furthermore, according to the above described embodiment, the length

. between the end portion of the bill placement base 3 in the transaction opening

1 on the side opposite from the drum 4 and the central bortion into which the

15 third shutter 9 projects is determined to be slightly greater than the length of the

longer edge of a bill whose longer edge is greatest among bills to be handled

and the length between the end portion of the bill placement base 3 in the

~transaction opening 1 on the side opposite from the drum 4 and the end portion

of the bill transport passage formed by the endless drive belts 5 and the endless

20 driven belts 6 on the side of the transaction opening 1 is determined to be

shorter than the length of the longer edge of a bill whose longer edge is

shortest among bills to be handled. Therefore, since when depositing bills, the

bills whose longer edges are greatest among bills to be handled are

accommodated between the end portion of the bill placement base 3 on the

25 side opposite from the drum 4 and the third shutter 9 so as to abut against the



invention is not limted to such an arrangenent. VWgn DI TT s~ have peemit aken
in the drum 4, the second shutter 8 may be closed ad BEZ&si'6n defubdk,| t he

hol ding of bills by the endless drive belts 5 and tHe [Endl'ess diiVen Helts

6 may be rel eased, the drum 4 nmay be rotjatjed- §nffiig1 Rt
vibration nmay be applied to 20 ﬁdrum4. :
Further, in the above descri bed enbo&" nt, although the Trrst brll ;
stacki ng device 30 for stacking unacceptable bills ftherein, the second
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stacking third shutterd®y! 46d8hd Obills! AL t alledhi AreS dHEHéstT aad

t he bilg Epacklng evice 9 el he safe for stacking
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side opposite from the drum 4 and the third shutter 9 in such a manner that

—+

parts thereof are placed on the endless drive belts 5, the bills deposited in the

5 transaction opening 1 can be reliably taken into the bill receiving machine,
irrespective of the sizes of the bills. Further, since the length between the end

portion of the bill placement base 3 on the side of the drum 4 and the portion

of the bill transport passage into which the third shutter 9 projects is
determined to be shorter than the length of the longer edge of a bill whose

10 longer edge is shortest among bills to be handled, when unacceptable bills are
returned, parts of bills whose longer edge is shortest are returned onto the bill

placement base 3 and, therefore, the customer can easily collect the

. unacceptable bills.

Further, according to the above described embodiment, bills are held

5 bétween tﬁe endless drive belts 11 and the endless driven belts 12, while they
are held between the endless drive belts 5 and the endless driven belts 6 and

are delivered to the bill receiving section 10. The bills can therefore be
.transported so that their longer edges lie parallel to the bill transporting direction

and even bills whose lengths in the bill transporting direction are much different

20 can be fed into the bill receiving section 10 without disturbing the positional
relationship therebetween. Further, after the bills were transported to a
predetermined position by the endless drive belts 11 and the endless driven

beits 12, the bill press plate 13 is projected and the bills are held between the

bill press plate 13 and the endless drive belts 11. Then, the endless driven

25 belts 12 are moved to a predetermined position apart from the endless driven



49 necessary, since the bill press plates:- 35 8'3’5”@’@‘5 é"~ =

provi ded for stopping bills so that the |eadi ng €dges “theregf
are located at a predetern ned position and 't He bkl [<g:ican;
therefore be stacked with their rear end portlons are ahlgned

wi t hout using the vane wheels 32, 832,_92 ; FurthernDre
I n the above descri bed enbodlnent Lfiough the bi |l press

pl ates 35, 835, 95 are driven by the sol enoi ds 65, 214; 96, the bill préss

B2 °5 95 s 5, Yoty rdloktify e RS held by SHEEAM kR bl S3CH 5308 e

et aaen e Leerﬁél'rslsgpgé@g el 3119nanérqnmngﬁaﬁe§@§ on thePlowsr end”plate 34

Therefore, the bills can be transported so that their longer edges lie parallel to
the bill transporting direction and even in the case of bills whose lengths in the

5 bill transporting direction differ greatly, the leading edges thereof can be reliably

aligned with the upper surface of the llower end plate 14 and the bills can be

separated one by one and handled.

Moreover, according to the above described embodiment, the bills
dropped on the lower end plate 14 are held between the bill press plate 13 and
10 the endless drive belts 11, released and again held between the bill press plate

13 and the endless drive belts 11, whereafter the bills are fed out from the bill
receiving section 10. Therefore, since vibration is applied to the bills, it is

- possible to more reliably align the leading edges of the bills with the upper
surface of the lower end plate 14 and separate the bills one by one.

15 Further, according to the above described embodiment, since bills are
fed out by the endless drive belts 11 from the bill receiving section 10 toward

.the take-out roller 16, it is possible to take out the bills from the bill receiving
section 10 without the feed roller which is normally provided and, therefore, the
structure of the bill receiving section can be simplified.

20 Furthermore, the first bill stacking device 30 for stacking unacceptable
bills therein, the second stacking device 80 for stacking acceptable bills therein
and the bill stacking device 91 of the safe 90 for stacking received bills therein
are respectively provided with the bill press blates 35, 835, 95 which guide each
bill along the lower surface thereof into the bill stacking devices and press onto

25 the bill when a predetermined time period has passed after the rear end portion
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lengths in the bill transporting direction differ greatly are transported in such a
manner that their longer edges are oriented in the bill transporting direction, it
is possible to stack the bills so that one end portions thereof are aligned.
Moreover, the length between the end portion of the bill placement base
3 in the transaction opening 1 on the side opposite from the drum 4 and the

portion into which the third shutter 9 projects is determined to be slightly

* greater than the length of the longer edge of a bill whose longer edge is greatest

among bills to be handled and the length between the end portion of the bill
placement base 3 in the transaction opening 1 on the side opposite from the

drum 4 and the end portion of the bill transport passage formed by the endless

- drive belts 5 and the endless driven belts 6 on the side of the transaction opening

1 is determined to be shorter than the length of the longer edge of a bill whose

~ longer edge is shortest among bills to be handled. Therefore, bills can be

deposited into the transaction opening 1 so that bills whose longer edges are

greatest among bills to be handled are accommodated between the end

portion of the bill 'placement base 3 opposite from the drum 4 and the third
shutter 9 to substantially abut against the third shutter 9 and that bills whose
longer edges are shortest are accommodated between the end portion of the
bill placement base 3 opposite from the drum 4 and the third shutter 9 in such
a manner that parts thereof are placed on the endless drivé belts 5, whereby
the bills deposited into the transaction opening 1 can be reliably taken into the
bill receiving machine irrespective of their lengths. Further, the length between

the end portion of the bill placement base 3 on the side of the drum 4 and the

=



[ Attt e e

25 : ﬁﬁ@;dt, ﬂ:“""“““CJalns
1. A bill handling machi ne conprising a rotatabl dLunlprovlééd.

bi |l transport neans in which a bill §r ngpgrg;ng gas a e |s
formed therein and novabl e between a |r nspbrfﬂﬁos n{where
it can hold bills in the bill transpojt e_sof ap to be

able to transport themand a rel easezbasition r“‘“—-~—~__--_mj

portion of the bill transport passage into which the third shutter 9 projects is

determined to be shorter than the length of the longer edge of a bill whose longer
edge is shortest among bills to be handled. When unacceptable bill are
returned, therefore, bills whose longer edges are shortest among bills to be
5 handled can be .returned in such a manner that parts thereof are placed on the
bill placement base 3 so that the customer can easily collect unacceptable bills.
The present invention has thus been shown and described with
reference to specific embodiments. However, it should be noted that the
present invention is in no way limited to the details of the described
10 arrangements but changes and modifications may be made without departing
- from the scope of the appended claims.

For example, in the above described embodiment, although the
-explanation is made with respect to the case where a bill handling machine is
a bill receiving machine, the present invention is applicable to bill handling
15 machines other than the bill receiving machine such as a bill receiving and

7 dispensing machine and a bill counting machine.
| Further, in the above described embodiment, although the CPU 250
repeatedly rotates the motor 126 slightly in both the forward and backward
directions, thereby applying slight vibration to the drum 4, the means for applying
20 slight vibration to the drum 4 ié not limited to such means. For example, slight
vibration may be applied to the drum 4 by mbunting a motor whose center of
gravity iS eccentric to the rotation center of the output shaft thereof on the drum
4 and driving the motor or by mounting the drum so that the rotation shaft thereof
is eccentric to a shaft rotéted by a motor for applying vibration and rotating the

25 latter shaft by the motor.



where it releases the holding of the bills and a shutter which can ~open. and

cl ose one end portion of the bill transportlngmpassage vand

vi brating neans for applying slight vibration to the dromy
while the one end portion of the bill transport|ng pas%age |s
closed by the shutter, the bill transporting passageits: 10

oriented vertically so that the shutf&f is directed éomnmardly as’a" result
of the rotation of the drumand the bill itransport neans has

b d h bi]
ol iog e no Y ﬁé%@ﬁg@aHb@%%vqﬁ%qﬁbf%@.b@ﬂm?ﬂa the CPU 250 SliPuls

vibrating nmeans is constituted by drumdrive ne s r ro the drum
and a driversignat ieniher mptorg! 22 dagnove Q&%Qﬂ %wn iaei i AWaY Pt i on
to the drum by slight and repeated rotatlon of the drumin both
forward andthesendlass dive deltsdnand after the holding of bills by the aadless slgiveegiisne
in accordance with Claim 1 wherein the
5 and the endless driven belts 6 has been released, the CPU 250 outputs a
5 drive signal to the motor 126, thereby rotating the drum 4 counterclockwise by
90 degrees from the position shown in Figure 1. Instead, however, after the
first shutter 7 has been closed, the CPU 250 can output a drive signal to the
motor 1286, thereby rotating the drum 4 counterclockwise by 90 degrees from
the position shown in Figure 1 and then output a drive signal to the motor 122
10 to move the endless driven belts 6 away from the endless drive belts 5, thereby
releasing the holding of bills by the endless drive belts 5 and the endless
driven belts 6. |
Moreover, in the above described embodiment, although slight vibration
is applied to the drum 4 to align one end portions of bills only when the bills
15 have been taken in the drum 4 from the transaction opening 1, the present
' invention is not limited to such an arrangement. When bills have been taken
_ in the drum 4, the second shutter 8 may be closed as occasion demands, the
holding of bills by the endless drive belts 5 and the endless driven belts 6 may
be released, the drum 4 may be rotated and slight vibration may be applied to
20 the drum 4.
Further, in the above described embodiment, although the first bill
stacking device 30 for stacking unacceptable bills therein, the second stacking
device 80 for stacking acceptable bills therein and the bill stacking device 91

of the safe 90 for stacking received bills therein are respectively provided with

25 the vane wheels 32, 832, 92, the vane wheels 32, 832, 92 are not absolutely



vibrating means is constituted by a notor nounted off LAE ArHM amd-havhng an
out put shaft whose center of gravity is eccentric wift H=rdspect~t §HBET
rotation 20 center of the output shaft. T4, ""“ﬁt‘”rril
handl i ng machine in accordance with Caim1 whereinjtHe -§ MAY 1257

vi brating neans includes a shaft eccentrically nmoungjeq with respect{tq the
rotation center of the rotation shaf.’ff_bf the drum gpd driving nea fqr

rotating the shaft. 25
necessary, since the bill press plates 35, 835, 95 are provided for stopping bills

so that the leading edges thereof are located at a predetermined position and
the bills can therefore be stacked with their rear end portions are aligned
without using the vane wheels 32, 83?, 92.
5 Furthermore, in the above described embodiment, although the bill
press plates 35, 835, 95 are driven by the solenoids 65, 214, 96, the bill press
plates 35, 835, 95 may be driven by other drive means than the solenoids 65,
214, 96.
Moreover, in the above described embodiment, bills dropped on the
10 lower end plate 14 are held between the bill press plate 13 and the endless
drive belts 11, released and again held between the bill press plate 13 and the
endless drive belts 11, whereafter the bills are fed out of the bill receiving
-section 10. However. bills dropped on the lower end plate 14 and held between
the bill press plate 13 and the endless drive belts 11 can be fed out without
15 releasing them or be fed out after the holding and releasing of the bills has
0 been repeated several times.
) According to the present invention, it is possible to provide a bill
handling machine which can reliably align one end portions of bills whose sizes

differ greatly and efficiently handle bills.
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Claims:

1. A bill handling machine comprising a rotatable drum provided with bill
transport means in which a bill transporting passage is formed therein and
movable between a transport position where it can hold bills in the bill
transporting passage so as to be able to transport them and a release position
where it releases the holding of the bills and a shutter which can open and close -
one end portion of the bill transporting passage, and vibrating means for
applying slight vibration to the drum, while the one end portion of the bill
transporting passage is closed by the shutter, the bill transporting passage is
oriented vertically so that the shutter is directed downwardly as a result of the
rotation of the drum and the bill transport.means has been mdved to the release

position.

2. A bill handling machine in accordance with Claim 1 wherein the

vibrating means is constituted by drum drive means for rotating the drum and
the drum driving means is adapted to apply slight vibration to the drum by slight

and repeated rotation of the drum in both forward and backward directions.

3. A bill handling machine in accordance with Claim 1 wherein the

vibrating means is constituted by a motor mounted on the drum and having an
output shaft whose center of gravity is eccentric with respect to a rotation
center of the output shaft. |

4, A bill handling machine in accordance with Claim 1 wherein the
vibrating means includes a shaft eccentrically mounted with respect to the
rotation center of the rotation shaft of the drum and driving means for rotating

the shaft. / m. :;;E;-:_:‘.u.\n_%_m
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BILL HANDLING MACHINE

ABSTRACT OF DISCLOSURE

A bill handling machine includes a rotatable drum provided with a bill
transport arrangement in which a bill transporting passage is formed therein
and movable between a transport position where it can hold bills in the bill
transporting passage so as to be able to transport tHem and a release position
where it releases the holding of the bills and a shutter which can open and -
close one end portion of the bill transporting passage, and a vibrating mechanism
for applying slighf vibration to the drum, while the one end portion of the bill
transporting passage is closed by the shutter, the bill transporting passage is
oriented vertically so that the shutter is directed downwardly as a result of the

rotation of the drum and the bill transport arrangement has been moved to the

‘release position. According to the thus constituted bill handling machine, it is

possible to reliably align one end portions of bills whose sizes differ greatly and

efficiently handle bills.

FIG. 1




