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The present invention relates to a bill handling machine such as a bil
rece|V|ng machine, a bill receiving and di spensing nachl gd %%5?9“1
and, particular, to a bill handling nachl h can
receive bills whose Iengths in the bill transportlng di rection
differ greatly and reliably separate them one by i one.
DESCRI PTI ON OF THE PRI OR ART It s indispensable in a
bill handling machine such as a bill receiving
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DESCRIPTION OF THE PRIOR ART
It is indispensable in a bill handling machine such as a bill receiving
10 machine to separate received bills one by one to handle them.
| Therefore, a bill handling machine is provided with a bill take-out device
for once stacking received bills, separate them one by one and take-out them
using a take-out roller. In this case, the circumferential surface of the take-out
roller is ordinarily formed with a high friction material over a length substantially
15 equal to the length of bills whose length is maximum among bills to be handled,
and the remaining circumferential surface thereof ordinarily has a length
substantially equal to the distance by which bills are successively taken out
and is formed with a low friction material.
Bills, such as Japanese bills, whose sizes do not differ so greatly can
20 be separated one by one in this manner either in the case of transporting them
| so that the shorter edges thereof are aligned with the bill transport direction or
in the case of transporting them so that the longer edges thereof are aligned
with the bill transport direction.
To the contrary, in the case where bills whose sizes differ greatly, such

25 as bills in European countries which range in size from 181 mm X 85 mm to
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al}'gr%emmithe 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 bills of smaHef size élong a desired path for discriminating
them. Therefore, bill handling machines which transport bills so that the longer
edges thereof are aligned with the bill transport direction are generally used in
European countries.

in the case where bills are transported so that the longer edges thereof
are aligned with the bill transport direction, the entire circumferential surface
of the take-out roller has to be formed with a high friction material. However,
if the entire circumferential surface of the take-out roller is formed with a high
friction material, two or more bills may be simultaneously taken out or two or
more bills may taken out as partly overiapped and, therefore, it is necessary
to provide a mechanism for detecting whether or not two or more bills have been
simultaneously taken out and separating bills one by one when two or more
bills have been simultaneously taken out.

Japanese Patent Publication No. 52-42306 discloses a sheet feeding
apparatus provided with such a mechanism. In this sheet feeding apparatus,
a sheet or sheets are fed into a gap formed between a feed roller and a return
roller and when a double feed detecting means provided immediately
downstream of the feed roller and the return roller detects that two or more
sheets have been simultaneously taken out, the feed roller is stopped. Then,
the sheet or sheets touching the return roller are returned by the return roller,
whereby sheets are separate and fed out one by one.

However, application of this sheet feeding apparatus to a bill handling
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SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a bill

handling machine which can reliably and efficiently separate and handle bills
10 whose lengths in the bill transporting direction differ greatly.

The above and other objects of the present invention can be
accomplished by a bill handling machine comprising take-out roller means
whose entire circumferential surface is formed with a high friction material and
which is adapted to engage with leading edge portions of stacked bills and can

15 take out the bills, separation rolier means for cooperating with the take-out
roller means and preventing two or more bills from being simultaneously taken
out, bill detecting means provided downstream of the take-out roller means and
the separation roller means for detecting whether or not any bill is present,
transporting roller means provided downstream of the bill detecting means and

20 rotated at higher speed than the take-out roller means, and control means for
temporarily stopping the take-out roller means when detection signals have
been continuously input from the bill detecting means for a time period longer
than a predetermined time period.

in a preferred aspect of the present invention, the predetermined time

25 period is determined to be equal to a time period required to detect bills whose
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5
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
10 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
15 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
20 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
25 safe in which the leading end portion of a bill has been fed into the safe and
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bil's - Figure 11 is a schematic side view showing a bill stacking device of a
safe in which a bill has been further fed into the safe and the rear end portion
of the bill is detected by a sensor.

5 Figure 12 is a schematic side view of a bill stacking device of a safe
showing the leading end portion of a bill press plate pressed toward a bill
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.

10 Figure 13 is a schematic side view of a bill receiving section.

Figure 14 is a schematic plan view of a bill receiving section.

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.

15 ' Figure 17 is a schematic side view of a bill taking out device for taking -
out 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.
Figure 19 is a block diagram of a detecting system and a control

20 system of a bill receiving machine which is an embodiment of the present
invention.

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

Figure 15 with a motor stopped.

25 DESCRIPTION OF THE PREFERRED EMBODIMENT
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5 1 and bills are placed on the bill placement base 3 to be received by the bill
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
10 belts 5 and a pair of endless driven belts 8 ére provided so as to face each .
other and the pair of endless driven belts 6 are movable with respect to the pair
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
15 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
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 thé
endless drive belts 5 and the endless driven belts 6 is determined to be slightly
20 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
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

25 the bill whose longer edge is greatest among bills to be handled. Further, the
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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 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
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
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BRIEF DESCRIPTICN OF . THE DRAWVNGS

acconpanyi ng draw ngs.

Flgure 1 is a schematic IongltuaW Fbhnal view of a bil

recei ving nachine which is an e I present invention.

Figure 2 is a schematic Iongltud i onal view showi ng the 10

details of a transaction opening and a drum shown in Figure 1. _
Figure 3 is a schematic front view of a shutter. Fi gure

rach "™ 1 S AL SRR B b4t S s a
drum of 2 511 EFREI Hheibh woere B 5HE tseastd s olress plale 4 Supired
integrally with the endless driven belts 12 and movable in parallel to the surface
of the endless driven belts 12 on the side of the endless drive belis 11, a lower
5 end plate 14 forming the lower portion of the bill receiving section 10, a shutter
15 capable of opening and closing a portion between the endless 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
10 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. |
15 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
20 drive beits 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.

25 A first bill transporting section 23 is connected to the downstream side
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st acki ng devi ce. Figure 7 is a schematic rear view of

Fi gure 6. Fi gui”tHS&eetsHaﬁBﬁﬁh c side view showing a
first "bill stacking device in ked bills are held between
a pair of endless driven belts and Jﬂjﬂ[ of endless drive

bel ts. Figure 9 |s asche side view showing a bill

st acki ng device of a safe in which the |eading end portion of a

Severas o oe 08 RTS8 B oo sston 10, GURetoked b e i
which the | eadi ngeﬁ?rgg ggcr:t%no? 0 C:;tfre ?ai?elrll Iouth gr?e %%eg]né g& trlxe? %aoket-gﬁt ?&Ier 16 and the
separation roller 17 and after the number of bills has been counted by a sensor
(not shown) provided immediately downstream of the take-out roller 16, they

5 are fed to the first bill transporting section 23.

The first bill transporting section 283 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 bill -
transporting direction so that the longer edge of the bill is aligned with the bill

10 transporting direction.

A second bill transporting section 25 extending upwardly is provided at
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

15 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

20 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
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 secohd bill transporting section 25 and is transported upwardly.

25 It is then stacked in a second bill stacking device 80 by a second gate member
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whedihe first bill stackmg dewce 30 is disposed behind and below the drum
4 in such a manner that its longitudinal direction forms an angle of 45 degrees
with the horizon and the second bill stacking device 80 is disposed behind 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
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 biils to the drum 4 when the drum 4 is located at the position shown
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
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 opehing 1. Unacceptable bills returned
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
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transporting section 27 via the bill receiving section 10, the first bill transporting
section 23, the bill discriminating section 24 and the second bill iransporting
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.

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
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
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
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EVBCODI MENT -6- .. .
As shown in Figure 1, a bill r #'Mﬂw”uﬂ, "te kncl.udes a transaction
opening 1 used for receiving bi'l i ng unacceptable bills and the

transaction opening 1 is connected to the inside of the bill receiving
machi ne via a shutter 2. A bill placenent base 3 is provided in

the transaction,eiGHk"he end portion of the bill placement base 3 on the side of the drum
4 is formed with concave portions 3b whose size and shape are
complementary to the projections 2b of the shutter 2. The projections 2b can
therefore engage with the concave portions 3b unless one or more bills remain

5 between the shutter 2 and the bill placement base 3, in which case the
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.

10 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
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

15 108, 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

20 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
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

25 endless drive belts 5 and themselves, the bill guide 111 is retracted to a
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on the bill placenent base ret ur ned.

A hollow rotatable drum4 is pr |tion adj‘acent to the
shutter 2 in the bill receiving machine. In the drum 4, a pair of endless
drive 10 belts 5 and a pair of endless driven belts 6 are provided

e ool o v ERSftion more gpast Aithe BRdleds BRVE Kt 8 thER e ket el e
oppos e ond pSRAIGHS diven BRfts 4 1amhdper sideaobate enless dyve rkelind dbsreby

drive belts 5 and the endl ess driven belts 6 for opening and
cl osing the bi preveaiirgdhe billiguide 1phdsemeindiuensingithe lslﬂulncoldtnga and the bill
provi ded at a substantially central portion of the bil

transport passégmsporiationby the endl ess drive belts 5 and the endl ess
5 As shown in Figure 2, the first shutter 7 provided at one end portion of
the bill transport passage formed by the endless drive belts 5 and the endless
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
10 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
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
15 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
20 retracted position indicated by a broken line in Figure 2 to a projected position
indicated by a solid line in Figure 2.
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

25 among the three rollers 108, 109, 110 around which the endless driven belts
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driven belts 6 so as to be able to project into and be retracted fromthe

bill transport passage TQﬁsﬁ&ﬂg calf the bill transport

passage fornmed by the belts 5 and the endl ess

driven belts 6 is determined to m greater than the
n

| ength of the |onger edge of the ger edge is
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whose | onger edge is greatest anong bills to be handl ed. Further, the
bill transporting direction to extend in the direction perpendtcular to the bill

transport passage and are connected o a pair of blocks 117, 117 movable

5 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 119, 118 are

connected to the lower edge portions at the opposite end portions of the

10 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 mpved upwardly in Figure 4,

the upper side surface of a bent portion 121a extending from the lower end

15 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

20 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 bf a motor 126 mounted on the body of the bill

25 receiving machine. The drum 4 is rotatable about a center shaft 4a thereof by
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-7- | engt h betmeen the end portlon of the bill placenent base 3

I n the transaction ° ®dhe side opposite fromthe drum
4 and*the end portion of the transport passage forned by
the endl ess drive belts 5 and |ven belts 6 on the
side of the transaction openi the | engt h bet weenithe end 5
portion of the bill placenent base 3 on the side of the drum 4 and t he

e Fonger e PR Hhofr s t%%ﬁ%&taqotmf o 8l
g:olelms néolbemﬂ?ﬁg aﬁﬁq "Elﬂf@t' t@ezniw@" " eo}dregtd gevmedlrecmns Ee ﬂa?é'rsr%ghtlgged
d;unt4 faci ng the t&&ﬂéﬁg&hsn opening 1 are opened and the third shutter 9

Figure 5 is a schematic right side view of the drum 4 of the bill receiving

5 machine.

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

10 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 puiley 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 beits
5 via the pulieys 129, 130 and rollers 103, 105.

15 | 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

20 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

25 formed on a slide plate 137 movably mounted on the drum 4 in the bill
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10 kept projecting into the bill transport pasgage. Therefore, bills

whose | onger edges are greatest anong bi'} Ha pled are
accomrodat ed bet ween t he end portion of . nt base
3 on the side opposite fromthe drum4 hutter 9

to substantially abut against the third shutter 9 and that
bills whose | onger edges are shortest are acconmopdat ed between the end 15

portion of the bill .acepent. base on the si opposije fro he ,dr.um4
nd thnspdtting Sttondrenstr At titiugh tha mibRaate sioks 168,366 Che
pl aced on the ) endl.ess drive belts 5. As a result, after the
third shutter ®neHRONERS of aRaitetaprings 138, 138 arepeRmeCtsd to the-snrg pertion of

passage and the endless driven belts 6 are |lowered, bills
deposi t ed i nt o théslide platadB7xioserdoi the secomd shutter|&l The skdenplate 187ds diased
drive 20 belts 5 and the endless driven belts 6 and reliably taken
i4nit g E Qfaf' ; gpebg;thg pnalirt c())fr s;zrri]rz)gts gﬁgwfl )88 tovare tidé setondi shutter 8 to holdltie dpper
5 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

10 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
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

15 a result, the upper shutter member 7a and the lower shutter member 7b are
swung about the pins 1353, 135b via the pins 137a, 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

20 4 so 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 the pin 143a is formed with an elongate slot 144a extending

25 in the direction perpendicular to the bill trénsportation direction and the portion
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nount ed on the body of the bill receiving machine. A
bill receiving section 10 is provided i mediately b&h eFﬂHBsH nﬁced

The bill receiving section 10 conprises a pair of f| ve belts
11, 25 a pair of endless driven belts 12 an holdlng
positi on where

bills are held between the endless drive belts 11 and thensel ves and a

(et acted P!ty e Wiab PRl inal et Bk RS 4 B4 B3RrBeAl it A plgnoate
novable in par %lkl)te*ll 4}18 ethSné.%b x% ﬁme direction perpendicular to the bill transportation
direction. Pins 145a, 145b formed on a slide plate 145 movably mounted in the
bill transporting direction on the drum 4 penetrate through the elongate slots
5 144a, 144b. The other end portions of the pair of springs 138, 138 one end
portions of which are connected on the slide plate 137 are connected to the
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

10 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
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

15 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
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

20 - 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.

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

25 wheel 32 below a roller pair 31 located adjacent to the first gate member 26
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of the endless driven belts 12 on the side of the endless drive belts 1 1,

a lower 5 end plate 14 formng the | ower port|®MSSkaﬁheB&mR.!mmd
recei ving section 10, a shutter 15 capab
closing a portion between the endless drive belts the

| ower end plate 14, a take-out roller 16 provided in the vicinity o
| ower end plate 14 and the |ower portion of the shutter 15 for taklng out

ol ler 17 tor ShOY 'ﬁaﬁbhﬁﬁet °% pgir Gt Tef “@8%9 Vgt 3 bRl afnaphest
(REE e Cortooel O ¥t fenatied skl G Whes 55 &
pel 13 5 - bl prossiplalerste an arasangstacked bilsds swihgabiy ehountedioroemsiipport
\%Zlnt Iblolnl :h? \gﬂsiﬁgﬂ% u;\(tag;odpm rollensi Sf%fegdd ggeﬁpﬁsha&é&&we@upp@rted by a
5 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
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
10 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
15 group of rollers 37 is fixed to a block 43 and the block 43 is supported by a
slide rail 44 exténding 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 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
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

25 mounted on the crank arm 51.
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belts 5 and the endless driven belts 6 are to be fed to the bill receiving

section 10, the drum4 is rotated counﬁggghgg&&haﬁ Qi t he

position shown in Figure 1 by 90 degrees ss drive
belts 5 and the endl ess drive belts 11 ?ﬁ“a result,
the bills are fed into the space between the endless ve belts

11 and the endl ess driven belts 12 and hel d therebetmeen Further

(e Dil s are fed | nto, LRI miARaE S ARA 72088 1 plPsRbxilg doiee HRFanebes
recel ving seot ?%hﬂé’ééééﬁ&w@emf@@atwngaﬁfe B&v%?dl%ﬁmuigbﬁé’ﬁ eay aﬁewgr
1, the bill press plate 13 and the | ower end plate 14.
first bill trargshdten mersber 56h swingaklendewnwardly abgutuampm faftmos the S|de
opposite from the vane wheel 32. The upper shutter member 56a and the lower
5 shutter member 56b are connected to each other by a pin 57 provided on the
lower shutter member 56b and an elongate slot 58 formed in the upper shutter
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

10 roller 60 is engaged with a guide slot 62 formed in a guide member 61 supported
by the block 43.

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

1S 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
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 62
formed in the crank arm 51 is biased downwardly by the spring 53, it is lowered
20 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
engaged with the notched portion 46 formed on the tip end portion of the swing
arm 45 is lowered, whereby the mounting unit 38 is lowered and the endless

driven belts 34 mounted on the mounting unit 38 is moved close to the endless

25 drive belts 33.
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- 9- of the take-out roller 16 of the bill rece|V|ng sectlon

10. Bills received in the bill recei vi ng §b€$ en
out one by one by the take-out roller 16 and the
roller 17 and after the nunber of bills has been counte

(not shown) provided i medi ately downstream of the take-out roller 16, they

5 are fed to the first bill transporting sectlon 23

The first bill trans section, 23 i 0 to ty ort a
bill toward the rear qﬁ? LE% ¢ﬂverb5%ﬁ$/5ﬁ ﬁ@’! Pmes' aputment
si nul t aneousl y correctlnﬁ the.orlengatlon of t he bill |f its

| onger edge fomithhills siackes inithedisstpillistacking device 30; ihe jowering rapyemenbof

so that the |onger edge.of the bill is aligned with the bil
the mounting unit 38 is stopped and the swinging movements of the swing arm

45 and the connecting arm 49 are aiso stopped. Although the crank arm 51

5 continues to be lowered, the movement of the pin 50 formed on the connecting
arm 48 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.

10 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
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

15 drive beits 33 and the endless driven beits 34, are provided a solenoid 65, a
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 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

25 presses the roller 63 to the left in Figure 6 and to the right in Figure 7, whereby
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10 transporting direction. A second bil |
transporting section 25 extending upwardly is provi deg:adheet Has Been Re lacedt he

terminal end portion of the first bill transporting se PG
delivered fromthe first bill transporting section 23 El“ l |II
transporting section 25 and transported upwardly and t front
15 side of the bill receiving machine. A bill

of "t he ‘second" il °t#e?%aé%sﬁﬁvﬁée@ﬁﬁ?qﬁ%t@%{"qe@?rﬂ%@@& Anagneh SaniBeres erges
AL br < accesdbeubil s SHSHST W 878 OBSSRIRGIIN Yihel 65 Bl cne
term nal end portion of the second bill 20 transporting section 25.
A bill discrindemieai300 be unacceptable by the bill
discrimnating section 24 is fed to a first bill stacking device 30 by the
first gate On the contrary, after the motor shaft 54 has been rotated, the
5 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,
10 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
i5 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
20 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

25 the first bill can be stacked in the first bill stacking device 30 in the desired
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menber 26. On the other hand, a bill discrimnated to be acceptabré“ié
delivered to a third bill transporting section 27 connected to tae“kavninal

end - portion of the second bill transporting segidb nd is
transported upwardly. 25 It is then stacked i Sei\

stacki ng device 80 by a second gate nenber
- 10 - 28. The first acki ng devi ce

30 is disposed behind and bel ow the drum 4 in such a manner
that its | ongi t'H8PA/I- direction forms an angle of 45 degrees

The second bill stacking device 80 has the same structure except that
it is disposed adjacent to the second gate member 28 and behind the drum 4
in such a manner that the longitudinal direction thereof is substantially

5 horizontal.

Figures 9 to 12 show the structure of the bill stacking device 91 of the
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

10 rear end portions of bills fed into the safe 90 by the vane wheel 92. Bills are
stacked on a movabile bill stacking plate 94. The movabile bill stacking plate 94
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

15 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
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 furthér fed into the safe 80 and that the rear

20 end portion of the bill is detected by the sensor 93 and when the solencid 96
has been driven to press the leading end portion of the bill press plate 95 toward
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

25 was fed into the safe 90 along the lower surface of the bill press plate 95 by the
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the 5 drum4 in such a manner that its longit laggd i s

substantially horizontal . The first bil |ce 30
and the second bill stacking device 80 have the

structure. The first bill stacking device 30 conmuni cates mnth the drum
4 so as to be able to deliver bills to the drum4 when the drum4 is

rot at ed I ] fromth oS ti S o in Figqure 1l about
45 degr ces and YA wher 52 4rifing! 88 b Aitlioh digha ol e aeleieg Bt seneer
wth the drum4 as to h bl e, . to deljver, bills to the drum4
when the drum 19§ 31" @@i@@&&% I{Srﬁiélvsssthershymmng tl”e bill ?ed intorthe;sgie £01and
The bill receiving machine further conprises an unacceptable bil

col | ecting sectthedeapnendqartion ohthenbilliis sarapsdieff dowriveardly by the wane wheel. As
section 10 for 15 collecting any bill discrimnated to be

unaccept abl e bya tésulbithe bilissareistaciad oy the bill stacking piaté 94in 84claadmanher that
accepted by the customer although once returned to the cust omer,

and a safe 90 Itheatarend portorietheréotiarealigrit’t Along théqﬁall/baﬁld?ﬁ@r'i‘tﬁ@entrance

with the horizon and the second bill stacking devi cgd E dlsposed behi nd

side of the safe 90.

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

10 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
side plate 150. A bill guide 151 is mounted on the unit side plate 150 to extend
vertically. The movable endless driven beits 12 are wound around rollers 154a,

15 154b, 154c¢ rotatably supported by shafts 153a, 153b, 153c supported by a_
support member 1562. The center shaft 153b is fixed to the support member
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
20 via a slide rail 156 that extends horizontally.

The bill press plate 13 is supported by the shaft 153a, 153¢ via
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

25 of the unit side plate 150 and an arm 163 is swingably supported by a link 162
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f.or storing received and acceptable bills. waﬂnHm
received bills have been fed out fromthe bill receivi
10, unacceptable bills stacked in the first bill stack

fed to the

drum 4 and returned to the tran |on openlng 1

Unacceptable bills returned . to the transacti on opening 1, but
not accepted by the custoner are again fed to the drun14 and

col I ected Lglhgﬁggﬂﬁﬁﬁggés @@éééjéfl Eéég ggﬁgn a display means 25

The t ot al

(not shown) based on the discrimnation nade by the bill dlscrlglnatln

section

10

15

20

25

One end portion of a connecting member 166 is swingably moun?ed on

a shaft 165 located in the vicinity of the upper end portion of the support member
152 and the other end portion of the connecting member 166 is engaged with
the bill press plate 13. A roller 167 rotatably mounted on.the arm 163 is
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 191.

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.
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in the second bill stacki ng device 80 are 4 and

further fed to the third bill transportiig
bill receiving section 10, the first bill transporting 5
the bill discrimnating section 24 and the second bill transportlng

section 25. Then, th are.stored jn the s fe,90 Ly e eco ate e
25, Fighigg ?@ g sohfmallc aide viow 2 il WkE-GUAENCE T
vi ew showi ng the etails of the transaction opening and the
drum shown i n FWbills from the bl!l fecelvmg sectio® thown in Figure 2, a notor 100
is provided above the shutter 2 and the drum 4 for opening and
cl osing the shutter As shownin E@Jriesﬂf j thedbilldakérout device compuises dbe $alké-out
100a of the notor 100 and a roller 101 is rotatably nmounted on the

roller 16 for making contact with the leading end portions of bills and taking out

24. \When the custoner confirnms the anmount of deposite bl||S and instructs
t-he machine to receive the bills, the acc téfabBéel,ﬁ@ arked
f

5 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
transporting roller 18a touching the circumference of the take-out roller 16, a
sensor 19 for detecting bills and outputting a detection signal and a
transporting rofler 20.

10 The take-out roller 16 has a circumferential surface formed of a high
friction 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
separation roller 17 is formed with a smali diameter portion, a large diameter
portion and a small diameter portion (not shown) that mesh with the large

15 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
being simultaneously taken out. |

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

20 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
disconnect the transporting roller 18a and the support shaft 18c when the torque
acting on the transporting roller 18a is greater than or equal to a predetermined

25 torque.

26



tip end portion of the arm 102. The roller 101 abuts against the |ower

surface of a bent portion 2a of the shutter 2 extending fromthe
upper-portion of the 15 shutter 2 toward tThisS BeprReplatedt ant i al |y
the horizontal direction and supports when t he
motor 100 is driven and the arm 102 is swing : | ockwi se in
Figure 2, the roller 101 nounted on the tip end portion of -

arm 102 is |l owered alo an arcuate path and, therefore, the bent portion
2a of the shutter 2 ilﬁrﬁ?Mr%,thWﬁ@mWQ Aimiaral Zaa desidnates tanspefingiollers

open 20 position shown in Figure 2 to a closed position where it
shuts of f the provided in henfirst bilk franspetting: sectiont 23 fordialding gebillngetween
the inside of the bill recei ving machi ne.

Figure 3 is a thbmsehies aindna bill guidé 23tz fermingethe lower surface of the first Al
shown in Figure 3, the | ower edge of the shutter 2 is forned wth a
transporting section 23. The transporting rollers 23a are rotated faster than the

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

Figure 18 is a block diagram of a drive system and a controi system of
a bill receiving machine which is an embodiment of the present invention and
Figure 19 is a block diagram of a detecting system and a control system
thereof.

10 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
122 tor 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

15 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
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

20 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
an electromagnetic clutch 400 and an electromagnetic brake 402, a motor 210

for driving the endless drive belts 33 in the first bill stacking device 30, a motor

25 211 for rotating the motor shaft 54 in the first bill stacking device 30 and the
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25 plurality of projections 2b projecting domq:h\g\éasrhggtﬁasat subst anti al | y

regul ar Replaced

intervals. The end portion of the bill placenent bag"m”my e of the
drum 4 is formed with concave portions [ and shape
are conplementary to the projections 2b of the shutter 2. The
projections 2b can therefore engage with the concave portions

bi 11" pl acenent GHUBSS, diteR /s 24 pamRly. the TOGRING Jif A &1s0lefP dnao e

t

£ 3p d | et el ' )
concave port! Onr%ovﬁag &engiﬁl pcr%rsrg p?atee 35 n the first bin s?ggking device 30, a motor 212

10

15

20

25

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
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 fhe shutter 15 in the bill i'ecéiving
section 10.

As shown in Figure 19, the detection system of the bill receiving
machine comprises a sensor 19 provided in the vicinity of the take-out roller
16, 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 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 edge of a bill taken out from the bill receiving section 10,
and a sensor 220 for detecting bills in the transaction opening 1.

As shown in Figures 18 and 19, the control system of the bill receiving

machine comprises a CPU 250 for outputting drive signals to the respective
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other and the shutter 2 cannot be closed. As a conse yence |s possi bl e
to detect whether or not bills remain bet&gﬂﬁa‘m ed2 and

the brll placenent base 3 by detecting wh

shutter 2 is closed. 10 As shown in Fi Iess
drive belts 5 fixed to the drum 4 are wound around roI ers 103,
104, 105 and a bill QUIde 106 is nmounted on the drum4 slightly
bel ow t he surface, of t ndl .ess dr ts 5 on he si de, of fhe .. .

endl ess dri ven /Beiars ag solenoids cons ’tU%” the Mﬁ’e?ys mdaraden é’teéﬁeﬁ'% signals
driven belts 6 are wound around rollers 15 108, 109, 110 and the

rol lers 108, 1demihe respectivesapsgrseonstitutiog the detection systegannect i ng
nmenber 107 nounted on the drum4 to be novable in the direction
per pendi cul ar to the THie thusrconstituted il rBcereing anachinkiwhichus dan émbodiment of

nount ed on the side of the endless drive belts 5 to be novable
in the directi Qhem@@mlnwémron hand!es b:llstdbﬁdﬁteﬁul'hia?émt@byt@@ugf&héﬁﬁw the
driven belts 6. Wien the endl ess driven belts arée noved apart

fromthe endleqéquhﬁfnﬁﬁhkg.S the bill gU|de 111 engages with

When a customer inputs a predetermined instruction signal through an

input means (not shown), the CPU 250 outpuis 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

10 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

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 and the length between the end portion

15 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 bilis to be handled, bills whose longer

20 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 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

25 shutter 9 in such a manner that a part thereof is placed on the endless drive
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a stopper: (not shown) and is |located at a position closer to the-endless

drive belts 5 than the surface of the endless driven belts 6 on
the stde of the endl ess drive belts 5. ﬁmsmha}nsn@mR when

t he endl ess driven belts 6 are noved ess drive
belts 5 so as to be able to hold bills between the jt ss drive
belts 5 and thenselves, the bill guide 111 is retrac

- 13 - position nore apart fromthe endless drlve belts 5 than
t he surfaces oqulh%5 endl ess driven belts 6 on the side of the
endl ess drive belts t her eby preventing the bill guide 111

frominfluencing the Them, wbeaithg customes pmes 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

5 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

10 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
6. Further, the CPU 250 outputs a drive sighal 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.

i5 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 126, thereby
rotating the drum 4 counterclockwise by 90 degrees from the position shown
in Figure 1.

20 - 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
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

25 and drives the solenoid 160. As a resuit, the plunger 161 is retracted and the
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transportation. 5 As shown in Figure 2, the first shutter
7 provided at one end portion of t he b|||1&£§ﬁ§93£ﬁ

formed by the endl ess drive belts 5 and the endl ess 0 “
belts 6 conprises an upper shutter nmenber 7a and a Iowim Il, I‘
nmenber 7b and the second shutter 8 provided the other It he

bi |l transport passage conprises an upper shutter nmenber 8a and

L 3l TR ol he s LSRRG 0

nmenbers 7a, 8a and the |l ower shutte 7b, 8b so as to be
close to or apafd the link d62nthe: aran 163 the roller 167 at the tiprand pestion;ofdhe arey 163

end portion of the third shutter 9 which can project into or be

retracted fromaritths connedingmembendSéds retractatl bghinddherstirface afrtheeendléss

belts 5 and the endl ess driven belts 6 at substantially the central portion

t her eof driven belts 12 on the side of the endless drive beits 11 against the spring force
= of the spring 158.

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
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

10 250 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

15 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
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
20 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

25 190 is prevented by the bills held between the endless drive belts 11 and the
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I's connected to the tip end portion of a sw ng arntlimsgw&mgahkﬁ
shaft 113 by a solenoid 112 in Figure 2. er
can be projected into the bill transport the

pair of endless drive belts 5 by actuating the 112 and
SW nging the swing arm 114 about the shaft 113 froma 20 retracted
position indicated by a broken line in Figure 2 to a projected position

i ndi cated by a sol,id l,i.ne Fi,gure 2. . . Figure 4 is a ,.

schemati ¢ I oft egﬁt%ssmewrabettﬁé%iltﬁrsm aTRd 9 isistpRpeg At @, Position dépehding
machi ne. own in Figure 4, roller shafts 1 08a, 110a
of the rollers apthe numbepof the bv"§pra$ga result, thecendess dsivepsbelt 3 2 areijased

around whi ch the endl ess driven belts
by the spring force of the spring 189 toward the endless drive belts 11 and the
bills are reliably held between the endless driven beits 12 and the endless
5 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 held between the endless drive belts 5 and the endless
driven belts 6 and between the endless drive belts 11 and the endless driven
10 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
15 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
20 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

25 the sensor 171 is actuated by the sensor actuating plate 170 provided on the

32



-14 - - 6 are wound project the outside of the drum4 through a
pair of elongate slots 11 5a, 115a formed n&sb&@H;sgegnﬁe de,plate

115 of the drum4 with respect to the
direction to extend in the direction perpendicul ar to Mgmﬂ l
transport passage and are connected to a pair of block abI e

along a pair of slide rails 116, 116 in the direction perpendicular to the

connect ed to ¢ HillpEESEpRle 1375 98w roeﬁgrbé}aﬁrm%%&h %@bhméﬁm GPY 250
érlgw BQdFQPgLS guieh{] >RSI0 é);llgtagf tort gprgra{qr 180 tostopyike ﬂﬂge oﬂbean@tor 180. Figure
20 shows the state when the motor 180 is stopped as a result of outputting the
actuating signal from the sensor 171 to the CPU 250. In this state, the force

5 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.

10 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.1 4 are again held between the bill press plate 13 and the endless drive

15 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

20 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 belts

25 11 and the releasing operation of bills, whereby the leading edges of the bills
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connected to the | ower edge portions at the opposite end portions of the
10 connecting plate 118, whereby the connecting plhitSbeel B} Been iRpaSd

downwar dl y. As shown in Figure 4, a

L- shaped rel ease arm 121 is nmounted on the d ﬂﬁvable
in the direction perpendicular to the bill t ranspor ge.
Whien the rel ease arm 121 is noved upwardly in Figure 4, t he
upper side surface .of ben ortion 1 a extending fromt | ower end 15
portion of the arrﬁlaé'gg'@%a‘@’ﬁ‘i “pRe§§Hé‘%§ﬁtqf§ﬁP§°Wéw P%%B - direction
engages wi_.th the | ower edge portigon at the center portio f the
connecting pl ate 118, The received bl”&h@&h&{/mﬁ]bf"&fﬁﬁéd}lﬁtﬁé%Itaﬁég‘ﬁ@éeng et
upwar dly agai nst the spring force of the spring 120. The upper

end portion of anddhesngiass drive beltsiid areghen taken out from the billuesaivinggectiom
swing arm 123 fixed to the output shaft 122a of a notor 122 20

E}DS m :d on t he 19 gite bl one. Fobiids, tie CRU RS0 cutgutssadrivabsignaptathi ymotor 208,
5 thereby driving the first bil transporting section 23, the second bill transporting
section 25 and the third bill transporting section 27 and rotating the vane wheel
32 in the first bill stacking device 30, the vane wheel 832 in the second bill
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
10 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.
Synchronously with the feeding out of the bills, the electromagnetic
brake 402 is released and the electromagnetic clutch 400 is driven, whereby
15 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
! high friction material and the take-out roller 16 is formed with the large
diameter portion, the small diameter portion and the large diameter portion (not
shown) which mesh with the small diameter portion, the large diameter portion
20 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
taken out simultaneously.

When two or more bills pass nevertheless through the first bill separation

25 section, these bills are fed to the space between the take-out roller 16 and the
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4 by rotating the notor 122. Further, as shown in Flgure
4, a pulley 124 is fixed to the side plate This Sheet Hfs BelreR heed 4

a belt 127 is wound around the pulley 124 and a pulle fixed
to the output shaft 1 26a of a nmotor 126 nounted on t N B bill

25 recei ving machine. The drum4 is rotatable about a center shaft 4a
t her eof by

REPLACEMENT SH

Briving the md@nspeging roller 158%M%%msm%wm%wnﬂéO@sn%OéfW%E‘e%?‘gv g

rotated little by little in both for revers ection
ment i oned adjacent bills is lower than the Wf?'nctlo Pf rce pro uce betwes sthe)fransportmg

roller 18a and a bill when one bill is held between the take-out roller 16 and the
transporting roller 18a, the torque acting on the torque limiter 18b is less than
5 the predetermined torque and, therefore, the transporting roller 18a and the
support shaft 18¢ 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
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
10 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
or more bills may be fed when parts thereof overlap. In this embodiment,
therefore, when detection signals have been input from the sensor 19 for a time
15 period longer than that required to detect a bill whose length is greatest among
bills to be handled, 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 electromagnetic brake 402 to temporarily stop the take-
20 out roller 16. As a result, since the rear end portion of the preceding bill has
already passed through the gap between the take-out 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 reliably separated one by one.

25 When the sensor no longer detects any bill taken out one by one from
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CPU (not shown). Figure 5 is a schematic right side
view of the drum4 of the bill receiving 5 machi ne.

As shown in Figure 5, roller shafts 1 03a, 105a of t hBui h@éS

anong the three rollers 103, 104, 105 around which th belts
5 are wound project the outside of the dru rlght
side plate 128 of the drum 4 and pul l eys 129, 130 are nnunte

on the projecti ol ler shafts A.drjven | |

mount ed on t het fﬁbﬂmecgwm SQ@lochfgf the 9&%[8%%0 fhrt?'ler outpu@q dfr@lté %i‘sy’ﬂlﬁbthe
the endl ess drive belts 5 and a driven pulley 133 are nounte

on the side pl maior2607 i rotate ﬂt@endlessafr e beltsuht, thﬁéel?ujfﬁ%'lﬁg opib billsdogated

133 and driving force of the notor 131 is transmitted to the endl ess drive
bel ts on the side oftike endiesssdrive beliso!l hitavard the takesaut maler 1615
Further, as shown in Figure 5, the upper shutter nenber 7a and the

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 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

15 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 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 stacking device 30. when the sensor 39 provided at an entrance detects the
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| ower shutter nmenber 7b constituting the first shutter 7 are nnuntedﬁgn t he

drum4 so as to be swi ngabl e about pins 135a, 135b exte

direction per pendi cular to the bill trans

bet ween a cl osed position where t hey close port
passage and a open position where they open the ransport

passage. In Figure 5, the portron of the upper shutter nenber 7a
directi on per pdRaT SALPOTN RE U5 HPBcPsREHIP il B reiorit Sl auiut Btre
ot T 36b ext GRLEH0and Jh%naé’ PredethEmMacdime eriotk IAmBRsAbateberPb 250
|tolr 2? Zpiégaﬁ 2trg!mre;g:ilrtggdieli:]eé]tisdfésrgggh&émst{ngtsé?sarlag tl'];eO rCnF"el(.]lI 2%% gut%lttltg % drive
signal to the solenoid 65, thereby pressing the tip end portion of the bill press
5 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 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
15 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, the CPU 250
outputs a drive signal to the second gate member 28 to drive the second gate
member 28, thereby feeding the acceptabile 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 sécond 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
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transporting direction penetrate through the el ongate slots 1 36a, 1 36b.

One . end portions of a pair of springs 138, are connected to
the end portion of the slide plate 137 clos
shutter 8. The slide plate 137 is biased ‘, rlngs
138, 138 toward the second shutter 8 to hold the upper

menber 7a and the | ower shutter nenber 7b via the pins 1373, 137b

Bt her e ecd Peeha i shomby nrbsting the il aresspiaie,835 downardly. Asa tassilt

Furt her nor e,

mount ed on the drun14 to be swi ngable about a shaft 139 engages with the

end

thecaceptable hilhis siopﬂed sodhat therleadingend porhien fhereod is lncated

8. The tip end portion

10

15

20

25

at a predetermined posmon and the rear end portion of the acceptable bill is
scraped off by the vane wheel 832 rotated 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
195 and the sensor 196 and a detection signal input from the bill discriminating
section 24 that the last bill fed out from the bill receiving section 10 has been
transported into the first bill stacking device 30, the second bill stacking device
80 or the safe 90, 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
beits 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. Simuitaneously, the CPU 250
outputs a drive signal to the motor 126, thereby 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 beits 33 and the endless drive belts

5, thereby taking the unacceptable bills in the drum 4.

38



10 of the plunger 142a of a solenoid 142 is connected to the drive arm
140 - bet ween the shaft 139 and the pin 14mis§h@f1ﬁs%@,kﬁﬁ&m t he

solenoid 142 is actuated and the plunger 1 i ed, the
drive arm 140 i s swing cl ockwi se in Figure haf t
139 and the slide plate 137 is noved t owar utter 7
agai nst the spring force of the springs 138, 138. As 15 a result, the
upper shutter nenber and the | ower .s ter nmber, 7b _ar SN
about the pins 1355 VWheBdfeiuiacraPie bilsyvave beghiaksn thite dvad e PL

the cl osed position indicated by a broken line,in Figure 5 to the open

posi ti on. 250 outputs a drivasignahie the $olgneid 549ttaé:l@§ﬁbéhe §I$@9ﬂdr3hﬁﬂ%&
8a and the | ower shutter nenber 8b constituting the second

shutter 8 are @ndhioslpuls anhdrive signaldto the motor 126t therebywiotatiing dhebdrum 4
pi ns 143a, 143b extending in the direction per pendicul ar to the

bi Il transport gourertlockwiserbyaboatdsadegreesd Furthidr, the CPU 250 outputs drive
5 signals to the solenoid 142 and the motor 100 to open the first shutter 7 and
the shutter 2 of the transaction opening 1 and outputs a drive signal to the motor

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

10 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

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

15 | 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 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

20 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

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

25 locating the shutter 2 on the bills returned onto the bill placement base 3 in the
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where they close the bill transport passage and a OWQSIQ&%mé@ﬁ‘RﬁEﬁe t hey

open the bill transport passage. In Figure 5, the pontp per
shut t.er menber 8a below the pin 1 43a is ilglﬂ%}lmlwmﬂﬂ

_ el ongat e
slot 1 44a extending 25 in the direction perpe bill

transportation direction and the portion of the | ower
shutter nenber 8b above the pin 1 43b is forned wth an el ongate

oot 1440 ext ol e S ST o R B et Rhob e stpitar
plate 145 movably ”Duc?rtl ?l'?e i)?hetrrt]:%nd, after all deposited bills have been fed out from the
bill receiving section 10 and the bill discriminéting section 24 has discriminated
whether or not the bills are acceptable and the denominations of the
5 acceptable bills, the CPU 250 displays the results of the discrimination on the
display means (not shown). When the customer confirms the value of
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
10 position shown in Figure 1 in accordance with a signal from the CPU 250 in the
same manner as that of the unacceptable bills.

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 ﬁwember 28 via the first bill transporting section 23, the

15 second bill transporting section 25, the first gate member 26 and the third bill

transporting section 27. Then, they afe fed toward to the safe 90 by the second

gate member 28.

As shown in Figures 9 to 12, each of the acceptable bills fed toward the

safe 90 is guided along the lower surface of the bill press plate 95 and fed into

20 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

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

25 portion thereof is scraped off by the vane wheel 92 rotated by the motor 208
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138, 138 one end portions of which are conne |de

pl ate 137 are connected to the end portion o tat e
145 closer to the first shutter 7. The slide plate 145 I s biased
by the pair of springs 138, 138 tomard the first shutter 7 to hold

h hut t nb 8 t 8b via the pins 10
Lia”pﬁigbs a? aseqr: gfefg rggggp agﬁeﬂf [(qaa?ﬁtt o 5?)% such a manner that the
Further, a pin 148 provided at the tip end portlon of a drive arm 147
mount ed on t he rgaaend pertian tharaghis @llgmﬂmm heawall mn@mgégbe safe 90 or the

bill transporting direction on the drum4 penetrate thro h eI Qngaj e
slots 5 1l44a, 144b. The other end portions of fﬁ’ f rings

end portion of the slide plate 145 closer to the first shutter
7. The tip end side of dihe oane wheel 92. a plunger 1 49a of a solenoid 149 is
connected to the drive arm 147 between 15 t he shaft 146 and the pin

b a5 75 YT aereIESasisnad b ot bustp o wncosplabatl e to
5 the transaction opening 1, even after a predetermined time period has passed
from the return of the unacceptable bills the transaction opening 1, the shutter

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

10 counterclockwise 1o a position where it faces the entrance of the unacceptable
bill collecting section 29 and the endless drive belts 5 is driven, whereby the
unacceptable bills are collected in the unacceptabile bill collecting section 29.

According to the above described embodiment, bills are held between

the endless drive befts 11 and the endless driven belts 12, while they are held

15 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 can be

fed into the bill receiving section 10 without disturbing the positional

20 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 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

belts 12 are moved to a predetermined position apart from the endless driven

25 belts 11, thereby releasing the bills held by the bill press plate 13 and the
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in Figure 5 about the shaft 146 and the slide plate 145 is noved tomard t he

second-ishutter 8 against the spring force of the spri s$ﬁ88hs3£8Re

resul-t, t he upper shutter nmenber 8a and the nenber
8b are swung 20 about the pins 1 43a, 1 43b via 145b
and are noved fromthe cl osed position |nd|ca ed

line in Figure 5 to the open position. Flgure 6 S a

schemati c side vi MlSh he structure of the first hill
st acki ng devi c@n Cﬁé’%%@hﬁ 1han W@PB‘"gtm,eih”h%tcrb 19 lewesgnd) Rite 14

23 j 223’3{ ! tS gst ﬁ&%gbreghe&lﬂmamg:gezgngp%r?evé go rtﬁalttl tﬁg;rﬁghge? tledlgce)gainteegarallel to
the bill transporting direction and even in the case of bills whose lengths in the
bill transporting direction differ greatly, the leading edges thereof can be reliably

5 aligned with the upper surface 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
the endless drive belts 11, released and agaiﬁ held between the bill press plate

10 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 atigh the leading edges of the bills with the upper
surface of the lower end plate 14 and separate the bills one by one.

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

15 fed out by the endless drive belts 11 from the bill receiving section 10 toward
the take-out roller 186, 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.

Furthermore, the first bill stacking device 30 for stacking unacceptable

20 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
the bill when a predetermined time period has passed after the rear end portion

25 of the bill was detected, thereby stopping the bill so that the leading edge of the
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-18-. . shown in Figure 1, a pair of fixed endless drive belts

33 bel ow t he vane wheel 32 and a pair of anabIe endl ess
driven belts 34 above the vane wheel 32. A Hﬁskmnk angS
for pressing stacked bills is sw ngably nmounted on a supp

shaft 36. A group of rollers 37 and the support shaft 36

5 nounti ng unit 38 A sensor 39 for detecting the rear en h
abill is vided on the side of the_vane wheel 32 nearer t e
first gate menddf '§6’°°¢ at a Pregetermlﬁéﬂtm&b@ﬁt ilhergforg, @ven & bilspwhese

40 to which the endless drive belts 33 are fixed is forned

wi th an openi ndengthsxdndheibilbirpaspetiog ditestion differ igreatlyl aea framsipoeted in such a
belts 33, and a roller shaft 42 fixed to the nounting unit 38 for rotatably
10 suppor tmagner that theit longer edgasaredonénield intthedsifl tegspdriing direetioa, it

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

5 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

10 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

15 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

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

25 portion of the bill transport passage into which the third shutter 9 projects is
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projects-to the outside of the unit side plate 40 through the opening 41.
Figure.*7 is a schematic rear view of Figure 6. This Sh gﬂHaSB&nRﬁkﬁhom

in Frgure 7, the roller shaft 42 for rotatably supporti
mgﬁ“l& Qo the
§ 4 M S

central roller around which the endl ess driven belts 34}
15 group of rollers 37 is fixed to a bl ock 43 and
supported by a slide rail 44 extending perpendicularly to the

dl dri ts .33 t.h it si | at.e 40. Th
Coit et 9ok SRal SRS ofen essnaing e der 5436 O b ifincifaer
formed in the tip end portion of a swng arm45 and the swing arm

45 is sw ngabl ¢dgepjsoshedest amengrbillato baehandledo\When sinagceptablg bl ake

20 connected to the swing arm 45 and the other end portion of the
spring 48 is returned, theretorsebillsotwhose longeretgesg arenshi@testramongnkilsito be
arm49 is sw ngably supported by the shaft 47 and is forned

1hes Pir %, b eyttt ik e it s bostmabod e
5 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
arrangements but changes and modifications may be made without departing
10 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
machines other than the bill receiving machine such as a bill receiving and
15 dispensing machine and a bill counting machine.
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
20 the vane wheels 32, 832, 92, the vane wheels 32, 832, 92 are not absolutely
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, 832, 92.

25 Furthermore, in the above described embodiment, although the bill
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downwardly in Figure 7. A cam55 to which a notor shaft 54 is fixed is

rotatakly 25

19-. _ As shown in Figures 6 and T?IS aSBeeatRe adeJi
stacki ng device 30 conprises . an upper sh
swi ngabl e upwardly about a pin 68a and a | ower

= =

nounted on the crank arm 51.

nenber

56b swi ngabl e downwardly about a pin 68b on the side opp05|te

Shut ter - menber PESS PRS- 3r B3P a5 HR¥aN BY1Bs 56as§ t#\ %@8%‘??9{%

10

15

20

25

plates 35, 835, 95 may be driven by other drive means than the solenoids 85,
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 recei\(ing
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.

| Further, in the above described embodiment, although the take-out
roller 16 is temporarily stopped when bill detection signals have been input from
the sensor 19 to the CPU 250 for a time period longer than a predetermined
time period required to detect a bill whose length is greatest among bills to be
handled, the predetermined time period is not limited to the time period
required to detect a bill whose length is greatest among bills to be handled and
may be arbitrarily determined depending on the maximum length and the
minimum length of bills to be handled, the rotation speed of the take-out roller
16, the rotation speed of the transporting rollers 23a, material of the bills to be
handled and the like.

According to the present invention, it is possible to provide a bill
handling machine which can reliably and efficiently separate and handle bills

whose lengths in the bill transporting direction differ greatly.
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| ower shutter nmenber 56b and an el ongate slot 58 formed in the upper

st Forrma wen o rort e COMORAIIRMIN o b, ™
t hrough an opening 59 formed in the ‘unft 8&ide plate ;ﬂm %{\61
RN TR us

roller 60 is engaged with a guide slot 62 fornmed in

supported by the bl ock 43.

constituted firgt.bill stacking device 30, the endless driven
belts 34 can béﬁﬁﬁvﬁd with respect to the endl ess drive belts 33 by
rotating the notor shaft 54. 15 Mor e

speci fical ly, when t Hebihdandlinganachineicomprising dakerout relier meansskhose entire
driven belts 34 shown in Figures 6 and 7 are apart fromthe endl ess drive
belts circuterential surface & éormed avith taihigh fiieticrbynatesiat raandk which 3
Is lowered. Since the
adapted to engage with leading edge portions of stacked bills and can take out
5 the bills, separation roller means for cooperating with the take-out roller means
and preventing two or more bills from being simultaneously taken out, bill
detecting means provided downstream of the take-out roller means and the
separation roller means for detecting whether or not any bill is present,
transporting roller means provided downstream of the bill detecting means and
10 rotated at higher speed than the take-out roller means, and control means for
temporarily stopping the take-out roller means when detection signals have
been continuously input from the bill detecting means for a time period longer
than a predetermined time period.
2. A bill handling machine in accordance with Claim 1 wherein the
15 predetermined time period is determined to be equal to a time period required

to detect bills whose length is maximum among bills to be handled.

20

25
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pin 50 formed o
formed-fin the c
| owered’ 20

the swing arm4
the roller shaf
46 formed on th
wher eby the nou
belts 34 nounte
drive belts 33.

10

15

20

25

n the connecting arm49 and fitted into the elongate slot 52
rank arm 51 is biased downwardly by the spring 53, it is
and the connecting arm49 is swing ﬂrdly _Therefore,

5 is al so swung downwardly prbHas B&gand
t 42 rotatably engaged wi th [[REEiINER rt|on
1l | omered
' ' is. 10 and the endl ess ' rlven
g%%ﬁﬂ'é@ﬁb% is nmoved close to the endl ess

e tip end portion of the sw ng
A bill handling machine includes a take-out roller whose entire

circumferential surface is formed with a high friction material and which is
adapted to engage with leading edge portions of stacked bills and can take out
the bills, a separation roller for cooperating with the take-out roller and
preventing two or more bills from being simultaneously taken out, a bill sensor
provided downstream of the take-out roller and the separation roller for
detecting whether or not any bill is present, transporting rollers provided
downstream of the bill sensor and rotated at higher speed than the take-out
roller, and a controller for temporarily stopping the take-out roller when
detection signals have been continuously input from the bill sensor for a time
period longer than a predetermined time period. According to the thus
constituted bill handling machine, it is possible to reliably and efficiently
separate and handle bills whose lengths in the bill transporting direction differ

greatly.
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When the endl ess driven belts 34 is | owered and cones into abutnent
with bills stacked in the first bill stacking device 30, the |owering
novenent of the nounting unit 38 is stopped and the sw ngi ng
novenents of the swing arm 45 and the connecting arm49 are
al so stopped. Although the crank arm51 5 continues to be | owered,
the novenent of the pin 50 fornmed on the connecting arm 49 and
fitted into the elongate slot 52 forned ig/yﬁq%crank armb51l is
stopped. As a result, bills stacked in th i'rst bill stacking device 30
are held bet ween the endl ess driven belts 34 and the endl ess
drive belts 33 by the spring force of the spring 53. 10
Further, as shown in Figures 6 and 7, the bill press plate 35 conprises
a roller 63 projecting to the outsidggthrough an opening 64 fornmed in the
uni t
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side plate 40 at a position apart fromthe support shaft 36 for sw ngably
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 fromthe endless 15 drive belts 33 and the endless driven belts
34, are provided a solenoid 65, a ' link 67 connected to a

pl unger 66 of the solenoid 65 and an actuating plate 69 one end
portion of which is sw ngably supported Eﬁ/xfgmshaft 47 fornmed on the

unit side plate 40, the other end porti of-0f ich is connected to the tip
end portion of the link 67 and the side surface of which abuts
against the roller 63. 20 As shown in Figures 6 and 7, when
bills are stacked in the first bill st acki ng device 30, the

endl ess driven belts 34 are kept at a position apart from t he
endl ess drive belts 33 and at this tinme, the actuating plate 69 abuts

agai nst the roller 63. &fter the bills havgpbeen fed into the
first bill stacking device 308 o a e
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the solenoid 65 is driven at appropriate timng and the actuating plate 69

25 presses the roller 63 to the left in Figure 6 and to the right in
Figure 7, whereby -21 -
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 d3V| 30. On
the contrary, after the notor shaft 54 has“b rotated, the 5

mounting unit 38 |lowered and the bills stacked in the first bill stacking
devi ce '

FIG. 3
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30 held between the endless driven belts 34 and the endl ess drive belts 33,
t he roller 63 is noved downwardly al ong the opening 64 forned
in the unit side plate 40 and, as shown in Figure 8, the bil
press plate 35 is | ocated above the surface of the endl ess
driven belts 34 on the side of the endless drive belts 33, 10 t her eby
preventing the bill press plate 35 frominfluencing the feed-out operation
of the bills fromthe first bill stackinq/déygce 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 15 shaft 42 and j-s-nmovabl e together with
the mounting unit 38 and the endl ess drﬂven belts 34. During
bill stacking, therefore, the bill stae |ng/p is |located
above the upper surface of the endless d e beIt# 3 through the space

~ Q -

FIG. 4
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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 20 the endl ess driven belts 34 and the endl ess
drive belts 33 for feeding out the bills fromthe first bill

stacking device 30, the bill stacking plate 70 is retracted
bel ow t he upper surfaces of the endless driven belts 34. Since bills are

st acked on the bill stacking glg8e 70 in this manner, the first
bill stacked is not subjected to a frictional force fromthe
endl ess drive belts 33. Therefore, it is ensured that 25 the first
bill can be stacked in the first bill stacking device 30 in the desired
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manner . The second bill stacking device 80 has the same
structure except that It is disposed adjacent to the second
gate nenber 28 and behind the drum 4 in such a manner that the
| ongi tudi nal direction thereof is substantially 5 hori zont al .
Figures 9 to 12 show the structure of the bill stacking device 91 of the

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

As shown in Figures 9 to 12, the bill st 9kh3§ device 91 of the safe 90
conprises a vane wheel 92 at its entrancé”and a sensor 93 for detecting the

rear end portions of bills fed into the safe 90 by the vane wheel

10
92. Bills are stacked on a novable bill stacking plate 94. The
novabl e bill stacking plate 94
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I's novabl e vertically in accordance with the nunber of bills stacked

t hereon and a bill press plate 95 is provided for pressing
bills stacked on the novabl e stacking plate 94. The bill press
plate 95 is fixed to the tip end portion of a |link 15 98 connected to
t he plunger 97 of a sol enoid 96. Figures 9, 1 0, 11 and
12 respectively show the state when a bill has just been fed
into the safe 90, when the |eading end pgrif¢g@ of the bill has been

fed into the safe 90 and the bill is led along the | ower surface of the
bill press pl ate 95, when the bill has been further fed into
the safe 90 and that the rear 20 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

the bill stacking plate 94, thereby s&gpplgg t he buDI fed into the safe 90,
' thesbill been scraped off

and the rear end portion
downwardly by the vane wheel : [/
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92. More specifically, when a predetermined tinme period has passed after a

bill 25 was fed into the safe 90 along the | ower surface of the bil
press plate 95 by the -
23 - vane wheel 92 and the rear end portion of the bill was
detected by the sensor 93, the solenoid 96 is driven, thereby
stopping the bill fed into the safe 90 and the rear end portion
of the bill is scraped off downwardly by gp,e gne wheel . As a
result, the bills are stacked on the bill ; ing plate 94 in such a

manner that 5 the rear end portions thereof are aligned al ong the
wal | portion on the entrance

FIG. 8
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side of the safe 90. Figures 13, 14, 15 and 16
respectively show a schenmati c 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-Ain

10 Fi gure 15. As shown in Figures 13 to 15, the bil
recei ving section 10 conprises éi(ygEL side plate 150 and the
pair of endless drive belts 11 are fixed t h nit side plate

150. A bill guide 151 is nmounted on the unit side plate 150 to extend
vertically. The novable endless driven belts 12 are wound around rollers 1

54a, 15 1 54b, 1 54c rotatably supported by shafts 153a, 1 53b, 1 53c
supported by a support nenberEngi'ﬂmﬁrenter shaft 1 53b is
fixed to the support nemnber 152 d" fu¥ther projects to the
outside of the unit side plate 150, as shown in Fi gures 14 and
15. A nounting block 155 is fixed to the projecting portion of
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the shaft 153b. The nounting bl ock 155 is supported by the unit side plate
150 20 via a slide rail 156 that extends horizontally.

The bill press plate 13 is supported by the shaft 153a, 153c via
supporting nmenbers 157a, 157b and is biased by a spring 158 toward the
endl ess drive belts 11. A sol enoid 160 is supported by
the shaft 1 53b projecting to the outside 5 of the unit side plate
150 and an arm 163 i s sw ngably supported‘gi/a1ﬁ nk 162 '

- 24 -

FIG. 11
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nmount ed on the plunger 161 of the sol enoid 160. One end

portion of a connecting nmenber 166 is sw ngably nounted on a
shaft 165 located in the vicinity of the upper end portion of the support
menber 152 and the other end portion of the connecting nmenber
166 is engaged with 5 the bill press plate 13. Aroller 167
rotatably nmounted on the arm 163 is gaged with the connecting
menber 166. The bill prégé/a%gte 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. 10 As
shown in Figures 15 and 16, a cam 182 f to t e output shaft 181

of a notor 180 is provided on the outside l"the u |t side plate 150 and a
sensor 183 and a sensor 184fg£%FNOVIded in the vicinity of the cam182. A
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sensor actuating plate 185 is nounted on the cam 182 for actuating the
sensor 183 and the sensor 184. 15 A swing arm 190
whi ch supports a cam foll ower 186 abutting agai nst t he cam 182
is provided in the vicinity of the cam 182. The swing arm 190 is
swi ngably supported by a shaft 187 via a spring 189 and sw ngably supported
by a shaft 187 at one end portion thereoflagg/hvI connected to a drive arm

t SW

188. The ot her end portion of g arm190 is forned with a
not ched portion 20 191 and the shaft 1 53b projecting froman opening
192 fornmed in the unit side plate 150 is engaged with the

not ched portion 191. Further, as shown in Figure 13, a
sensor 195 is provided for di scri m nati ng whet her or not a bil
is present in the bill receiving section 10 and a sensor 196 is
provi ded for detecting the rear end portions of bills taken out 25
fromthe bill receiving section 10.

FIG. 14
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-25 - Figure 17 is a schematic side view of a bil

t ake- out device for taking out bills fromthe bill receiving
section 10. As shown in Figure 17, the bill take-out

devi ce conprises the take-out roller 16 for making contact with
the | eading end portions of bills and taking out 5 the bills, the

separation roller 17 which cooperates the é;}ggﬁut roller 16 to
prevent two or nore bills from being si mul 30 sly taken out, a driven

transporting roller 1 8a touching the circunference of the take-out roller
16, a

FIG. 15
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sensor 19 for detecting bills and outputting a detection signal and a
transporting roller 20. 10 The take-out roller 16 has a
circunferential surface forned of a high friction material and
is formed along the shaft thereof with a | arge di aneter

portion, a small dianeter portion and a |arge di aneter portion (not shown).

The separation roller 17 is ffaquéiﬁth a small dianeter
portion, a |large dianeter portrFén d a snall dianmeter portion
(not shown) that nmesh with the large 15 di aneter portion, the snal

di aneter portion and the |arge di aneter portion of t he take-out
roller 16. Thus, a first bill separation section is forned by the take-

out roller 16 and the separation roller 17 for preventing two or nore bills
from bei ng sinmul taneously taken out.

FIG. 16




The transporting roller 1 8a is connected to a support shaft 18c via a 20

torque limter 1 8b and a second bill separation section is fornmed by the

t ake- out roller 16 and the transporting roller 1 8a for
preventing two or nore bills from bei ng si nmul taneously taken
out. The torque limter 1 8b is constituted so as to di sconnect

the transporting roller 18a and the support shaft 18c when the torque
acting on the transporting roller 18a is]ggeatgr than or equal to a
predeterm ned 25 t or que.

©
o
N o)
o
N
&S
N &
N
N~
P
|
— o
" or©)
0 AR
et
fe 2]
.”“ \(7
‘.ﬁ ﬁ-—--.---- ---------- 'l:ll
e 7 ;:;:;:r;’;\ ': .
= (:) N

_____

17
18¢
18a



In Figure 17, the reference nuneral 23a designates transporting rollers

provided in the first bill transporting section 23 for holding a bill
bet ween - thensel ves and a bill guide 23b form ng the | ower
surface of the first bill transporting section 23. The
transporting rollers 23a are rotated faster than the 5 t ake- out
roller 16 to pronote the separation of bills, Figure 18
is a block diagramof a drive systen1and16,66h8rol syst em of a
bi Il receiving machine which is an enbodiment of the present ipyention agd
Figure 19 is a block diagramof a detecting systém arsl a contjr Syst em—
t hereof. 10 As HhoW i n i guf 181& h dr%vegy em thk
bill receiving machine o o ot B £90 Hor “dyemn )
closing the shuttes 2, a&motor [126 Sl | w 1S a8 atPngENesdrum B 2
notor 131 for driviNOe S el 53, Lot (Il 2| | heEar
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closing the first sh S 1Z9 1 op:qgi:_ﬂ]gg@agm:l dsi npﬁ ¢ T
second o glielis] | 21222322 el | @
o T118li aljm g @ =yl | &
5 g ligl 2l § 2 2l =L 4
o | = QO = Tl =1 )
@ ¥ 2 fan] o]l o T | o
7 N ool ““ L Foo
- L 3
v A A oo o ~—
m~ o o o L o™~
N \“ S 12 | &| |BoE N
] Ia) o '—} N =8S=x
- = o) \ ra) GG = T
5 o =z = e ol o =
T | < i 0@ o O 14 =202 O
753 w —Hliollo =Z1l10O oEQ< OllZ
3 olEIIELTlIEHHEIES ~ I
77 (@] Bliollo dl1o Hcoo® ol B
c| | P SiisSIi9113] B3 3 2{ 9
= r y 4 D m ,\/\/ wn
jn A [ A [ — ) A
© N ~ N
- | -
A 1 o~
fsa]
o =| Mz
—  |zHgk 2 g
. sIf o S N
o &2
a4
L | & B 3 o)L
L S_llielzl g o[ C="a & 8] 8 &
™M 'u.::; (‘_ } NI IR RN v~ Ny ! 14 %
@ : cl 2l le]llx]|21[2]Z]|Z
wl e rliocl|dliollo]llolle]|u]llw
= O O = = Ell=ll2]l1211=1]=
S = = O w (o] O Ll w o o
ol |2 2113 1allZ2]|1=2]|aliallZ2||2
2l [= = 2] alia]llz]|]| &
a O sl S
= N w 7]
= %8 =zl <
q_\/\ - (4] [&)
2|10 L 1 j \ Y 1 —L'\
o
2[5 - == = | &
o) ol el el |sllal|l2lielalls
= m| L] [=]|> izl 8]
S = T a. A= 3; all =1 w
M oc 5 o e o o <C o
ELig AEIAIEEIRIRIEIE
srtel— |2 {1zl 1211212l 2]|2]||2]l 5
| |2 AR IE E I
§ 5 53 55
M N I M T w0 0 W 99
N
o <t ™ 83 gg 33 oy



15 shutter 8, a solenoid 112 for projecting the third shutter 9 into

the bill transport passage and retracting it therefrom a notor
207 for driving the endl ess drive belts 11 in the bil
receiving section 10, a notor 180 for noving the endl ess driven
belts 12, a solenoid 160 for noving the bill press plate 13, a notor 208
for driving the first bill transporting section 23, the second bil
transporting 20 section 25 and thp7yh?rg bill transporting section
27, rotating the vane wheel 32 inthe 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
Vi a an el ectromagnetic clutch 400 and an el ectromagnetic brake
402, a notor 210 for driving the endless drive belts 33 in the
first bill stacking device 30, a nmotor 25 211 for rotatkgg t he not or
shaft 54 in the first bill stacking device 30 and the gﬂ
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-27 - endl ess driven belts 34, nanely, the nounting unit 38, a

sol enoid 65 for nmoving the bill press plate 35 in the first
bill stacking device 30, a notor 212 for driving the endl ess
drive belts 833 fixed in the second bill stacking device 80, a
nmot or 213 for noving the novabl e ‘endl ess driven belts 834 provided in 5
the second bill stacking device 80, a solenojd 214 for driving the bil
press plate 835 provided in 18¢”kBond bill st acki ng devi ce 80,
a solenoid 96 for driving the bill press plate 95 in the safe
90, a gate driving neans 215 for driving the first gate nmenber
26, a gate driving neans 216 for driving the second gate menber

28, a motor 217 for noving the bill stacking plate 94 in the safe 90,

FIG. 20
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: —— ) FEFLACITMENT SHEETS SG
10. - prRfPa softMoSEIBME for opening and cl osi higetie- shu»ttehil;& lnot;{stgcpd‘ﬁr
bil'l reckiymg section 1 0. T i AS. SROWRSH pa
Fi gure 19,.t@g,theTgﬂon system of the bill receijvjng, . -',utt, .nathn&ﬂ ,,,,,
conpri ses Sensor 19 prpvjded in the vicinity of ke 1ake-out IQWKGL, ‘J."”
16, a bi [l Ldi A rmy gection 24 fof ﬂlscrlntnatlng mhethEr or oh ?
bill is {15 , accept abl g and the denonihationjof the mllmmhei aé ﬁlﬁﬁﬂ
I s accept 'le SEMSOL AN DNG Aesl: L AT RAcR S At by
first bill 839 provi ded at the

entrance of t
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position of t
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in the bill
det ecti ng t hepadioulan)te adbill amdiin

%&ng’%ﬁ 5&'5@!5@5‘?@@'9@‘ 80, ; sensor

he ent ce of the safe 90, a sensgr 171 for detectin the

he bi | fﬁ\srrér%eat mventrgn relatesdera bilthandling machine seichras a bill
20 detecting the position of the endless driven belts
regeivieg mackioe; adill receiving and dispensing machineror thiel like, and, in
recei ving section 10, a sensor 196 for

?tmhehmwtvhkrmoan lrecivid bitle aehosen lerrgtias i
and a sensor 220 for detecting bills in the transaction

the bill transporting difectidredifférgreatlyrasd téligtig sbparakeethernionel by

recel vi ng
one.

DESCRIPTION OF THE PRIOR ART

Itis indispeneable in a bill handling machine such as a bill receiving
machine to separate received bills one by one to handle them.

Therefore, a bill handling machine is provided with a bill take-out device
for once stacking received bills, separate them one by one and take-out them
using a take-out roller. In this case, the circumferential surface of the take-out
roller is ordinarily formed with a high friction material over a length substantially
equal to the length of bills whose length is maximum among bills to be handled,

and the remaining circumferential surface thereof ordinarily has a length

'substantially equal to the distance by which bilis are successively taken out

and is formed with a low friction material.

Bills, such as Japanese bills, whose sizes do not differ so greatly can
be separated one by one in this manner eithet' in the case of transporting them
so that the shorter edges thereof are aligned with the bill transport direction or
in the case of transporting them so that the longer edges thereof are aligned
with the bill transport direction.

To the contrary, in the case where bills whose sizes differ greatly, such

as bills in European countries which range in size from 181 mm X 85 mm to

n




25 machi ne conprises a CPU 250 for outputting dRE%C&N@NEI%‘EE_B he
réspective 7728 ]

notors and sol enoids constituting the drive system Haded gnuget99?i ¢n
signal s fromthe respective sensors constjituting the ddtdction
system The thus condtttuted bil v i rle

whi ch is an enbodi nent of ' the present inyention handl es ijI | s
deposited thereinto by a custoner in the 5 bt-t-oWrAg nanner .

f
Vhen a custongy, 1 1RUSed PraChRs Tarehortbd 58 Gha the ' sHoHer 8494 thdof 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 bills of smaller size along a desired path for discriminating
5 them. Therefore, bill handling machines which transport bills so that the longer
edges thereof are aligned with the bill transport direction are generally used in
European countries. _
In the case where bills are transported so that the longer edges thereot
are aligned with the bill transport direction, the entire circumferential surface
10 of the take-out roller has to be formed with a high friction material. However,
if the entire circumferential surface of the take-out roller is formed with a high
friction material, two or more bills may be simultaneously taken out or two or
more bills may taken out as partly overlapped and, therefore, it is necessary
to provide a mechanism for detecting whether or not two or more bills have been
15 simultaneously taken out and separating bills one by one when two or more
bills have been simuitaneously taken out.
Japanese Patent Publication No. 52-42306 discloses a sheet feeding
apparatus provided with such~ a mechanism. In this sheet feeding apparatus,
_a sheet or sheets are fed into a gap formed between a feed roller and a return
20 roller and when a double feed detectiné- means provided immediately
downstream of the feed roller and the return roller detects that two or more
sheets have been simultaneously taken out, the feed roller is stopped. Then,
the sheet or sheets touching the refurn roller are returned by the return roller,
whereby sheets are separate and fed out one by one.

25 | However, application of this sheet feeding apparatus to a bill handling



i nput means (not shown), the CPU 250 outputs drive Shgpuﬂ sMENT tSWEETo} or
100, the solenoid 142 and the sol enoi d}1 4t2~t+trere0Y Opehi ng
the shutter 2 and the first shutter 7 and}|proj i he {hird
shutter 9 into the bill transport passage 10 itn tﬁ%bﬁﬁhﬂfﬁ?jsﬁn(e t he
| engt h between the end portion of the bil3 —placene bds¢ 3 in
the transaction opening 1 on the side opposite frompthe drum 4 and

the central portion into which the third shutter 9 ' s—s—aet er m ned

to be .S | reater thap,the. length of the |onger edge of a
bill whose | oﬂ&‘é’h'@%é‘gmé@/ the eﬁ“"‘*"%"ﬂﬂ?@%ﬁﬂ@?a ﬁi’ﬂ’fﬂg"!ﬂq ine TR tha b Bgre
and the | ength,between the;en ortion 15 f the bill placenent base
3inthet ranggéﬁ?% 6%%“ i%uﬁagﬁoﬂﬁg G Q)‘Hgﬁﬂ‘f the feedb roller is stpppad; adill
drum 4 and the end portion of the bill transport passage fornmed by the

endl ess dri veWhigh wilk nghget netumned issalsor stoppedeisosthat dhe idistasicecbetwaernthe
transaction opening 1 is determned to be shorter than the
| engt h of t hepteseding bill enditself increases to deureasatibe umbegeof billgethias can be
shortest anong bills to be handled, bills whose | onger

5 handied in a given time.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a bill

handling machine which can reliably and efficiently separate and handle bills
10 whose lengths in the bill transporting direction differ greatly.

The above and other objects of the present invention can be
accomplished by a bill handling machine comprising take-out roller means
whose entire circumferential surface is formed with a high friction material and
which is adapted to engage with leading edge portions of stacked bills and can

15 take out the bills, separation roller means for cooperating with the take-out
roller means and preventing two or more bills from being simultaneously taken
out, bill detecting means provided downstream of the take-out roller means and
the separation roller means f_m detecting whether or not any bill is present,

_transporting roller means provided downstream of the bill detecting means and

20 rotated at higher speed than the take-out roliér means, and control means for
temporarily stopping the take-out roller means when detection signals have
been continuously input from fhe bill detecting means for a time period longer
than a predetermined time period.

in a preferred aspect of the present invention, the predetermined time

25 period is determined to be equal to a time period required to detect bills whose



20 . edges are greatest anong bills to be handl ed |aREPIACEMEND dsHEET

bet ween the end portion of the bill plac hg

si de. opposite fromthe drum 4 and the thifrd s o]
substaﬁfi ally abut against the third shutter 9 and byl smwﬁ %f whose
| onger edges are shortest are accommodat edl bet ween t helerd—portiion

of the bill placenment base 3 on the side oOpposite frpmthe drum 4 and } he
third 25 shutter 9 in such a manner that a part thereof—Ts—ptae on

belts 5.

he endl ess did@h i« mavi i e
the endl ess didpydih is maximum,among bills 19.8e Nandigd: 11 aces bills on the bill

placement base 3 | Nyhe ahove and other objects and features of the present invention will

10

15

20

25

become apparent from the following description made with reference to the

accompanying drawings.

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 oi‘ 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 transaction opening 1 and the endless drive belts 5 apdT] @ SHEET

i nstruction signal for receiving the bills threu STVl Sy |
nmeans, the CPU 250 outputs a 5 drive signal to thelsélenoid 112,
thereby retracting the third shutter 9 held at a po‘;s‘atﬁAYlWerg
it projects into the bill transporting-passage and out put s drive 4
signal to the notor 122, thereby lowering the endl ess driVenmBelts 6. Since
bills whose | onger edges are shortest are acco date

the end portigpn, ... of the hill plac n e pposite fromthe
drum 4 and thtgettmI isledhalang the lower surf#)p%aﬁgendﬁ RE%?%P%‘ﬁat a part thereof
is placed on the endl ess drive belts 5, all, , hj,lls .are held

bet ween the endl esﬁﬁpfﬁly B RSENSMANC §K§ wiewy sBewing 9691“ §§qlgng d&¥ice of a
6. Further, the CPU 250 outputs a drive signal to the notor 131 to drive
the safe i mehich arbill gaaéuetem mnhﬂfefegbptq e sala anddhe rgar gedpartien

endl ess drive belts 5 and the endless driven belts 6 are taken
in the drum 4f the bill is detected by a sensor.

5 Figure 12 is a schematic side view of a bill stacking device of a safe

showing the leading end portion of a bill press plate pressed toward a bill

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.
10 - Figure 13 is a schematic side view of a bill receiving section.
Figure 14 is a schematic plan view of a bill receiving section.
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.
15 Figure 17 is a schematic side view of a bill taking out device for taking
outbils.

Figure 18 is a block diagram of a drive system and a control system of
a bill receiving machine whicr_1 is an embodiment of the present invention.
Figure 19 is a block diagram of a detecting -system and a control
20 system of a bill receiving machine which is- an embodiment of the present
invention.
Figure 20 is a schematic cross sectional view taken along line A-A in

Figure 15 with a motor stopped.

25 DESCRIPTION OF THE PREFERRED EMBODIMENT




15 When the bills have been taken in th iy 250
out put s drive signals to the notor 100 andFt‘_:é’_Ejgg@gﬁ%?gH 2,

t hereby closing the shutter 2 and the first}shutter 7 and outjputs
a drive signal to the motor 126, thereby r bt ht izng MAYe ¥ uny 4

count ercl ockwi se by 90 degrees fromthe pgositi on showh I n fFigure
1. 20 Then, the CPU 250 outpufs a drive sign TO the notor {80
and drives the notor 180 until the sensor 183 is actuated.luithe

FETor RSLRt 19 oL At i Flownt o B a0 Pdch ek B 8B LcHch
S il t aneousl GPErHIE GrkPes o6 TRpe, s JBdediang sinacseptatirdr S 2 the
? Eg drives t htera%glagtri]gé %ple%(i)hg é\sis %orn%Sé%ltéd tct> ?ﬁe IE)rlrsuiggeorf t%glbilil ?ecr:eeizlirnagcgnea%h?#g
via a shutter 2. A bill placement base 3 is provided in the transaction opening

5 1 and bills are placed on the bill placement base 3 to be received by the bill
receiving machine and unacceptable bills are placed on the bill placemeht 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
10 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

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

15 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

driven belts 6 so as to be able to project into and be retracted from the bill

transport passage. The lengih of the bill transport passage formed by thé

. endless drive belts 5 and the endless driven belts 6 is determined to be slightly

20 greater than the length of the longer edge ;af the 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 central portion into which the third shutter 9 projects

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

25 the bill whose longer edge is greatest among bills to be handled. Further, the



-30 - bill press plate 13 biased to erFbUEE&W&Téagg ritve
belts 11 by the spring 158 via the |i ——TTe arn1 6

roller 167 at the tip end portion of the arm 163 -
connecting nenber 166 is retracted behind the surfate 012(’{ H‘eAendI es
driven belts 12 on the side of the endlesk drive beljt
spring force 5 of the spring 158. P
250 outputs a drive signal to the sol enoid 142, therieb openi ng

fg?.evf o't EZ“EF?&@E@ et 8k :i‘zr%hé gﬁﬁ@g@%ﬁﬁ% tﬁ%{%l e hafgEcion
o 11om tho. dr BRPAINGTHENAh St opPosS e i oy Th At §hd Parboriel el

131 at the tine a predeterm ned Ien%
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
5 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
10 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
15 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 passags; and the endless driven belts & are lowered, bills
- deposited into the transaction opening 1 can be held between the endless drive
20 belts 5 and the endless driven belts 6 and i:e!iably 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,

25 a pair of endless driven beits 12 movable between a holding position where



- | REPLACEMENT SHEEY §
of the bills has been fed out, thereby stopping the hofor 131! =

Further, the CPU 250 outputs a drive signal to the nptp w
the notor 180 reversely until the sensor 184 is actuftég 2?391% nspr

actuating plate 185 and an actuating sigpal he CPU
250. Therefore, the cam 15 foll ower8 186 is pushed to the ri ght i
Figure 16 by the cam 182, thereby SW Nngi f 8

cl ockwi se about the shaft 187 and the swing arm 190 connected
to the drive 8 Vi 189 is

about the shaplS:gF o &%@sﬁ& I eeless ciiel BRisng hgbad Jhemasives andh &g
portion e tip end port of th rm 190
i s noved horl"zQ;Fﬁ%tPF’yp%tlon Wﬁﬁf%l@d fe 69'&@5@& J@QEQGP@%P&APMQ%@J@

150 and, therefore, the endless driven belts 12 is noved toward
the endl ess dWiegrabigmith the. endlesa;dlrg\ren heltsi1 2\and movable in paraliel toathei surfageng
cl ockwi se about the shaft 187 by the notor 180 until the sensor

184 i s act uatebtheyendiess driven betts U2 om the sigecoflibe emdless daveslisnty!, a lower
5 end plate 14 forming the lower portion of the bill receiving section 10, a shutter
15 capable of opening and closing a portion between the endless 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
10 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.

15 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 endl-ess drive belts 5 and the endless drive belts 11
_ are driven. As a result, the bills are fed into the space between the endless
20 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
beits 11. Then, the endiess 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.

25 A first bill transporting section 23 is connected to the downstream side



s

signal is input to the CPU 250, since the sw ngi ng jnpeenetrvRSF §Hg€ ﬁnng

arm 25

190 is prevented by the bills held be} ~the endi ess ‘drive
belts 11 and the -131-
endl ess driven belts 12, the swing arm 190 is stoppaEE;E;SEEEiLL%gﬂL
dependi ng on the nunber of th® bhills. A$ nfll ess

driven belts 12 are biased by t he sprinq force of the spr
189 toward the endl ess drive belts 11 and the
reliably held
drive belts 1

ng

brTTS are

Ptf‘?ﬁé"?&ne bOErSiRe 8%t tﬂé'ﬂlﬁ Epcqu?\lflitgﬁ élg%tlgggk (ﬁytﬁgﬁtrgcéﬁse\qénsths hill

to the nmotor 131 .

15

20

25

recelvmg segtlon 10 are taken out one by one by the take-out roller 16 and the
separation roller 17 and after the number of bills has been counted by a sensor
(not shown) provided immediately downstream of the take-out roller 16, they
are fed to the first hill 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 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
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 hbill
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
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



notor 207 to drive the endless drive belts 5 and th

drive belts

REPLACEMEN grEryir]i Ve

11, thereby feeding the bills held bet

belts 5 and the endl ess driven belts 6 meen~%heweddless

drive belts 11 and the endl ess driven 10 bel t t@Aﬁéﬁgi'M

recei ving section 10. - 1%hen the |IIs d%by t he
sensor 196 and a detection signal IS I fjpw—ta_the CPU 250, the

CPU 250 outputs stop signals to the notor 131

207,

t her eby

driven belts

to 15

stop the

and t he nofor
? opplng the endl ess drive belts 5 an '

and simultaneously outputs a stop signal to the solenoid 160
ol enoid 160. As a result, the bill press plate 13
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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
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
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

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
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
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machine to receive the bills, the acceptable bills stacked in the second bill
stacking device 80 are fed to the drum 4 and further fed to the third 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 80 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.

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
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
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
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5 between the shutter 2 and the bill placement base 3, in which case the
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.

10 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
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

15 108, 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 bélts 5 to be movable in the direction perpendicular

_to the surface of the endless driven beits 6. When the endliess driven belts 6

20 are moved apart from the endless drive belts é-i, the bill guide 111 engages with
a stopper (not sh'own) and is located at a position closer to the endless drive
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

25 endless drive belts 5 and themselves, the bill guide 111 is retracted to a
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transportation.

As shown in Figure 2, the first shutter 7 provided at one end portion of
the bill ransport passage formed by the endless drive belts 5 and the endless
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
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

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.

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
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115a, 115a formed on the left side plate 115 of the drum 4 with respect to the

bili transpor_ting direction to extend in the direction perpendicular to the bill

transport passage and are connected to a pair of blocks 117, 117 movable

5 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 119, 119 are

connected to the lower edge portions at the opposite end portions of the

10 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

15 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 e:nd 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

20 mounted on the side plate 115 of the drum 4 a-nd 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

25 receiving machine. The drum 4 is rotatable about a center shatft 4a thereof by



stacki ng device 80 and the vane wheel 92 in the s3af p&%mﬁ ﬁEE CPU 250
LT

outputs a drive signal to the solenoid 218 to ope

outputs 10
belts 11. As

and

a drive signal to the notor 207 fojdrive the endle$s drive
a result, a predet er m ngd {nucBHMADBIIM | | s| | ocat ed

on the side of the endless drive belts- 15 - 11 are fed ou oward

t he t ake-out

out of the bills, the electromagnetic
the el ectromagnetic cl utch 380 I s driven, whereb

roller 16 is

roller 16. = Synchfqonously with tThe {eeding
is.releaked and

t he take-out
Bi In &fareénbadme@htt%%aow #fecan be repeatedly

ByingtheRpton

Since the circunferential surface of the take-out roller 16 is forned of

a high fricti@nateskiBtle by ldteiin beth fakward and severseldirections: byea laler mentioned

| ar ge di aneter portion, the snmall diameter portion and the
| ar ge di anet eERkb(mdtoshgwn). shown) which mesh with the small
di aneter portion, the |arge dianeter portion 20 and the snal

di aneter portion ofFigufe Sdsa stHematicotgher sidé viewofithe dringnd bptheebill receiving

5

10

15

machine.

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 shuttér 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 fransport passage and a open position where they open the

20

25

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 1373, 137b

formed on a slide plate 137 movably mounted on the drum 4 in the bill
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end portions of a pair of springs 138, 138 are connected to the end portion of

the slide plate 137 closer to the second shutter 8. The slide plate 137 is biased
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 138 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
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
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 position
where they close the bill traﬁsport passage and a open position where they
open the bill transport passage. in Figure 5, the portion of the upper shutter
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
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144a, 144b. The other end portions of the pair of springs 138, 138 one end
portions of which are connected on the slide plate 137 are connected to the
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 membér 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
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
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 145al 145b and are moved from the
closed position indicated by a broken line in Figure 5 to the open position.
Figure 6 is a schematfc side view showing the structure of the first bill
stacking device 30.
As shown in Figure 8, the first bill stacking device 30 comprises a vane

wheel 32 below a roller pair 31 located adjacent to the first gate member 26

|l er 16
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shaft 36. A group of rollers 37 and the support shaft 36 are supported by a
5 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
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
10 supporting a central roller around which the endless driven belts 34 are wound
projects to the outs_ide 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
15 group of rollers 37 is fixed to a block 43 and the biock 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 er;d portion of a swing arm 45 and the swing arm
.45 is swingably supported by a shaft 47. One e'nd portion of a spring 48 is
20 connected to the swing arm 45 and the othe;' 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
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

25 mounted on the crank arm 51.
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The bill dellvered to the second bill transporting section 25 is
opposite from the vane wheel 32. The upper shutter member 56a and the lower

5 shutter member 56b are connected to each other by a pin 57 provided on the
. lower shutter member 56b and an elongate slot 58 formed in the upper shutter
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 aﬁd the

10 roller 60 is engaged with a guide slot 62 formed in a guide member 61 supported
by the block 43.

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. |

15 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

_33, the cam rotates a half turn, whereby the crank arm 51 is lowered. Since the

pin 50 formed on the connecﬁng 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

20 and the connecting arm 49 is swung downwar-dly. Therefore, the swing arm 45
is also swung downwardly by the spring 48 and the roller shaft 42 rotatably

engaged with the notched poﬁion 46 formed on the tip end portion of the swing

arm 45 is lowered, whereby the mounting unit 38 is lowered and the endless

driven belts 34 mounted on the mounting unit 38 is moved close to the endless

25 drive belts 33.
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5 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
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.

10 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
side plate 40 at a position apart from the support shaft 36 for swingably
supporting the bili 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

15 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
one end portion of which is swingably supported by the shaft 47 formed on the
unit side plate 40, the other énd 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 As shown in Figures 6 and 7, wher;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 an& 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

25 presses the roller 63 to the left in Figure 6 and to the right in Figure 7, whereby
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end 10 thereof is aligned with the wall portion of the first bill
st acki ng devi €ViE® 38. t he

On the contrary, after the motor shaft 54 has been rotated, the

5 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,

10 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

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

driven beits 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 dr_ive belts 33 and bills are received on the upper

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

20 the endless driven belts 34 and the endless cirive 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 tﬁe 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

25 the first bill can be stacked in the first bill stacking device 30 in the desired



side of the vane wheel 32. On the other h mieked il l
discrimnated to be acceptable by the bill oH '
section 24 has reached the first gate nenber 26, the arB )
outputs a reverse drive signal to the first gate nenbey 6 to
first gate 15 menber reversely, thexeby deliverifg t H&9 .
bill to the third bill transporting section 47 and portiing
it upwardly. When the bill discrimnated to pe~accept ab 3
reached the second gate nmenber 28, the CPU 250 ,
signal to the @RRBHI gate nenber 28 to drive the second gate
menber 28, thereby feeding the acceptable bill into the second bill

st acki ng 20 deVingssesandrbill siacking sevicerB0 hassthgusaree sirugiyre pxcepthihat
surface of the bill press plate 835 and fed into the second

bi 11 stacki ngitdedisposeg adjacent teetheesecond gate memben®&andibehind thadrum 4
acceptable bill is detected by the sensor 839 provided at the

entrance of tlhe suclhral roahhestthakithe (ongituediBdl diredtivacthereosiignaubstantially
output to the CPU 250 and when a predeterm ned tine period has
passed after thoeizORtai25 250 received the detection signal, the CPU 250
outputs a drive signal to the

Figures 9 to 12 show the structure of the bill stacking device 91 of the

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
10 rear end portions of bills fed into the safe 80 by the vane wheel 92. Bills are

stacked on a movabile bill stacking plate 94. The movabile bill stacking plate 94

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
15 98 connected to the plunger 97 of a solenoid 96.

Figures 9, 10, 11 and 12 respectively show the state when a bill has
lust 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 fhe safe 90 and that the rear

20 end portion of the bill is detected by the senéor 93 and when the solenoid 96
has been driven to press the leading end portion of the bill press plate 95 toward
the bill stacking plate 94, theréby 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

25 was fed into the safe 90 along the lower surface of the bill press plate 95 by the
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37 - sol enoi d 214, thereby pressing the ,H pregg p\ el 835
downwardly. As a result, t he accept abl e bgll 1s stopped sa t hat
t he | eading end portion thereof is |ocated Aty MM ernm ned
position and the rear end portion of the acceptabl e|bill is [
scraped off by the vane wheel 832 rotate@3by the notior—2038, whereby the 5
acceptable bill is stacked in the second™bill stackijng _device 80 in-sdich a

manner that the rear end thereof is allgned with the wall portion of the
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the rear end portion 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
5 the rear end portions thereof are aligned along the wall portion on the entrance

side of the safe 90.

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

10 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
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,

15 154b, 154c rotatably supported by shafts 153a, 153b, 153¢ supported by a
' support member 152. The center shaft 153b is fixed to the support member
162 and further projects to the outside of the unit side plate 150, as shown in
Figures 14 and 15. A mountiﬁg block 155 is fixed to the projecting portion of
.. the shaft 153b. The mounting block 155 is supported by the unit side plate 150

20 via a slide rail 156 that extends horizontally. -

The bill press plate 13 is supported by the shaft 153a, 153¢c via
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

25 of the unit side p!afe 150 and an arm 163 is swingably supported by a link 162
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devi ce 30,

the CPU 250 outputs a drive signal to the notor 211 and
the motor shaft 54 to nove the nounting @#dit 38 and the gnfl ess drive
belts 34 downwardly. As a result, unacceptable bills stabkpdzshMAYe rs

bill 15
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stacki ng device 30 are held between the endle$s driven bel
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the notor 126, ther Ge eod gortian oha connecting Nsemies d 66 is swingably mguRteg An
45 degrees fromthe position shown in Figure 1 and outputs a drive 20
signal to theashaftibSlotated in thesiciniheoktbearppesiand portion ofthe sugpom exember

| eadi ng

end portions of the unacceptable bills held by the

endl ess dri ven5RBeardsthedothetend portion of théeonméicting remberoits s 88gaged withl
by the endless drive belts 5 and the endl ess driven belts 6.

Then, sthe CPUHS Gilp wiress idtd 18. A J6Res 167 FotatdBlyomodhtedsh the arm 163 is
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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 191.

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.

5
(0]
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out bills from the bill receiving section 10.

As shown in Figure 17 , the bill take-out device comprises the take-out
roller 16 for making contact with the leading 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
transporting roller 18a touching the circumference of the take-out roller 16, a
sensor 19 for detecting bills and outputting a detection signal and a
transporting roller 20.

The take-out roller 16 has a circumferential surface formed of a high
friction material and is formed along the shaft thereof with a large diameter
portion, a small diameter portion ahd a large diameter portion (not shown). The
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
being simultaneously taken O;Jt.

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 o'ut. The torque limiter 18b is constituted so as to
disconnect the transporting roller 18a and the support shaft 18c when the torque

acting on the transporting roller 18a is greater than or equal to a predetermined

torque.



131 to drive the endless drive belts 5, thereby returning the unac

bills onto the bill placenent base 3 i Amﬁﬂﬁﬁc$ﬂﬁﬁ peni ng
1. Then, the CPU 250 outputs a drive si{g e—3ﬁ+qn id 112
to project the third shutter 9 into the 10 biyl | 4sdge,

thereby closing the bill transport passagé i-n the 4 land
outputs a drive signal to the notor 122 to retract
6 toits retracted position. In this enbodi nent, si

t he end rtio the bill place | tion
opening 1 on the si Hﬁgtgurerhofthe ref@fﬁﬁﬁﬁ Bﬁnﬁrgﬁﬁ%g 9SA'FbH
into which the third shutter 9 projects I S deterq%aed to ﬂe
slightly greaPeevidadnin the fiestgbi tsansn@rtnrtgng@ptt@ag@ der halding a bi between
whose | onger edge is greatest anong bills to be handled and the |le

bet ween t he ethermpsebiesnand a toill iguide 23t dormingothe Iowen sustace eé tbe ftrﬁta bill
drum 4 and the portion into which the third shutter 9 projects
i s det er m nedtransperting section 23. The transporting rollers 23a are rotated faster than the

5 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
Figure 19 is a block diagram of a detecting system and a control system

thereof.

10 As shown in Figure 18, the drive system of the bill receiving méchine
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
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
15 shutter 8, a solenoid 112 for projecting the third shutter 8 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
driven belts 12, a solenoid 1 66 for moving the bill press plate 13, a motor 208
for driving the first bill transporting section 23, the second bill transporting
20 section 25 and the third bill transporting secﬁo-n 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
an electromagnetic clutch 400 and an electromagnetic brake 402, a motor 210
for driving the endless drive belts 33 in the first bill stacking device 30, a motor

25 211 for rotating the motor shaft 54 in the first bill stacking device 30 and the



shorter than the length of the |onger edge of a bill Emngegaggmg
=4=aagetr—ed

shortest 20 anong bills to be handl ed, the bill§s es
are greatest anong the bills to be handlfe aredﬁlaQ§§5 el the
entire portion of the bill placenent bade |3 &% he
bills whose | onger edges are shortest ar&7plraced on it He bi |

1. Further, the CPU 250 outputs a drive signal tot

25 Iocatln the shutter 2 the bil].s returped on t he b
pl acenent bas&" %l [qs{g/en Belts 54, name Y, lhe mounting unl% %8 a solenond 85 for
39 - transaction opening. 1 to press the bi by the dead | oad

of the shuttema¥ing the bill press plate 35'in the fll’St bill stackmg devxce 30, a motor 212
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
5 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
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,
10 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 sensor 19 provided in the vicinity of the take-out roller
16, a bill discriminating section 24 for discriminating whether or not a bill is
15 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 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
20 detecting the position of the endless driven be:l'ts 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 edge of a bill taken out from the bill receiving section 10,
and a sensor 220 for detecting bills in the transaction opening 1.
As shown in Figures 18 and 19, the control system of the bill receiving

25 machine comprises a CPU 250 for outputting drive signals to the respective
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herthus congtitsited bilkieceiving snachingtwhiepds iancembediment of
the present invention handies bills deposited thereinto by a customer in the
following manner.

When a customer inputs a predetermined instruction signal through an
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
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 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 bé 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
and the third shutter 9 to subétantiz;llly abut against the third shutter 9 and 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 a part thereof is placed on the endless drive



fed to the second gate nmenber 28 via the first bill transporti . I on

23, the 15 second bill transporting section ] g[\;j&NﬁtStﬁeﬂe menber
26 and the third bill transporting sectii are
fed toward to the safe 90 by the second e{

As shown in Figures 9 to 12, each of the2aceeptabl e bj! R 93\/\/ard t he
safe 90 is guided along the | ower surfaceof the bi nd
fed into 20 the safe 90. Wen a predeterm ned §inme peri od has paksed
after the sensor 93 detected the rear efd_pg

accept abl e bi belts®d a detection si -gnal was out put to the CPU

250, the CPU 250 out uts a-drive signal to the solen
drive the solenoid 9 ﬁnv\Mél%bV\etwtammlaﬁeé bifls pnutbesh%ﬁ!ﬁf@@nt Hﬁ?eﬁn@
| eadi ng edge thereof is |ocated at a predeterm ned position and the rear

end 25 theotransactidneoperiing 4 and thesehdiess dive belts Sandinpetts ap ingirugtion
oy the moter ilgial for récetvmg the bills through the input means, the CPU 250 outputs a
5 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 8

10 in such a manner that a part thereof is placed on the endless drive beits 5, all
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.

15 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 126, thereby
rotating the drum 4 counterclc;ckwise by 90 degrees from the position shown

..in Figure 1. -

20 Then, the CPU 250 outputs a drive signal to the motor 180 and drives
the motor 180 until the sensor 1 83 is actuated by the sensor actuating plate 185
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

25 and drives the solenoid 160. As a result, the plunger 161 is retracted and the
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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
driven belts 12 on the side of the endless drive belts 11 against the spring force
of the spring 158.

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
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

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 piate-150 and, therefore, the endless
driven belts 12 is moved towa_rd 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



unacceptabl e bills on the bill placement base 3 are taKeREPEAGEMENT, SHEET i n
t he sanme manner as when depositing bills. H{hdnh, the drum 4}i s
rotated 10 counterclockwi se to a position where |i t] fageg

entrance of the unacceptable bill collectirgjsection 29 and tjhe
endl ess drive belts 5 is driven, whereby3the sheceeptabteii il s
are collected in the unacceptable bill cotlecting sectijon 29. :

According to the above descri bed enbodi nent, bills are Nerd between

t he endl ess drlv ts 11 and_the endl ess driven be 12, while they are
hel d 15 oilass riven ball 23che SwBo 498 'S AteRned ahainostien AoRRNERIG <
6 and are delivered to the bill receiving section 10. The bills

can therefor eonethemmtwr@feme bills. As a resgidt, theendirss driver beltsdi are biased

parallel to the bill transporting direction and even bills whose
| engt hs i n t hbyliheispringrferoe of the springct8® toward tnecéndiess erivetbelts 1 beand the
fed into the bill receiving section 10 without disturbing the positional

'LZ?anspor [ ggat (t))ﬂtésshr@ réfetsie dasldesstwelenr thecendidsisedrivére ballsl $2 wiridethe endless
5 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 beits 11,
thereby feeding the bills held between the endless drive belts 5 and the endless
driven belts 6 and between the endless drive beits 11 and the endless driven
10 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 simuitaneously outputs a stop signal to the solenoid 160 to
15 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 dirc—action, the endless driven belts 12 begins to move
.. apart from the endless drive belts 11 and the bill press plate 13 projects away
20 from the endless driven belts 12 toward the e;nd less 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

25 the sensor 171 is actuated by the sensor actuating plate 170 provided on the
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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
actuating signal from the sensor 171 to the CPU 250. In this state, the force
acting on the bills from the bill press plate 13 and the endless drive belts 11
becomes substantially zero and, therefore, the bills fail 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 thé 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'1 4 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

20
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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 belts

11 and the releasing operation of bills, whereby the leading edges of the bills
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edges thereof can be reliably 5 aligned with thelugper surface of
the lower end plate 14 and the bills can be sepgarated—one by
one and handl ed. Moreo¥®r according tolt he above
descri bed enbodinent, the bills ~ dropped on the lower end plate
14 are held between the bill press plate 13 and t he endl ess
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| eadi ng edges of, the bills with the upper surface of the | ower
end plate 14 ang fi'l@;gﬁﬁle%s dr¥e beltss! Toaee thendaken out from the bill receiving section

Further, according to the above described enbodi nent, since bills are 15
fed out by thdOMg byone: iFos this| the OPY260 outputs il drivee sigriahdo ke mator 208,

tovar OSI thereby driving the first bill transporting section 23, the second bill transporting
section 25 and the third bill transporting section 27 and rotating the vane wheel
32 in the first bill stacking device 30, the vane wheel 832 in the second bill
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
10 a drive signal to the motor 207 to drive the endless drive belts 11. As a resuit,
a predetermined number of bills located on the side of the endless drive belts
11 are fed out toward the take-out roller 16.
Synchronously with the feeding out of the bills, the electromagnetic
brake 402 is released and the electromagnetic clutch 400 is driven, whereby
15 the take-out roller 16 is rotated and the bills are take.n 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
diameter portion, the small diaheter portion and the large diameter portion (not
- shown) which mesh with the small diameter portion, the large diameter portion
20 and the small diameter portion of the separa-tion 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
taken out simultaneously.

When two or more bills pass nevertheless through the first bill separation

25 section, these bills are fed to the space between the take-out roller 16 and the
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the take-out roller 16, it is possible to take out the b}l [5from the—bml |

recei vi ng section 10 without the feed rollerjwich, i IRy
provi ded and, therefore, the structure of th bifﬁ ng2$§?ﬁq
el—t-he—firstbil |

section can be sinplified. Fur t her noy et
stacki ng device 30 for stacking unacceptd# e 20 byl ls therein, the

second stacking device 80 for stacking acteptable bills tTeremmn
and the bill stacking device 91 of the safe 90 for stacking received bills

therein respeet ivel rovided with.the bill press plates
35, 835, 05 wiAOsPQUiE raller B, Howdver, S"BWﬁ"%|f%~£b;0ﬁéor%@F0<§m£E@tween
thereof into the bilhista kinq devicgs and press onto the bil
when a predet &AGRRG billsielawerithan the fricliesalfosee produced belwagnthedransperting

of the bill was detected, thereby stopPi ng the bill so that the |eading
edge of the roller 18a and a bill when one bill is held between the take-out roller 16 and the

transporting roller 18a, the torque acting on the torque limiter 18b is less than
5 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
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
10 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
or more bills may be fed when parts thereof overlap. In this embodiment,
~ therefore, when detection signals have been inptjt from the sensor 19 for a time
15 period longer than that required to detect a bill whose length is greatest among
bills to be handled, 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 elec_:tromagnetic clutch 400 for a predetermined time
period and drives the electromagnetic brake 402 to temporarily stop the take-
20 out roller 16. As a result, since the rear end -portion of the preceding bill has
already passed through the gap between the take-out 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 reliably separated one by one.

25 When the sensor no longer detects any bill taken out one by one from
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even if bills whose |l engths in the bill trans or —-dlrecttop
differ greatly are transported in such a man that hei r
| onger edges are oriented in the bill transporting direc 7t" Y 1997 I
IS possible to stack the bills so that -or85 end portions h eof are
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aligned. 5 Moreover, the fength between {he end portion of

the bill placenent base 3 in the transactlon opeftAg—t—on-t.he
side opposite fromthe drum4 and t rtion into which the
third shutter t be%« Ibjecaivng §e§tl@@r1rﬁ, rtbe GRURSE ful@heﬂ gutputs a drive signaldodhe
than the length of the | onger edge of a bill whose |onger edge is greatest
anong bi | | s t dneleriZéddogetatadhe endlassydiiverbelted, therebydeedingi aut bills iduated
bill 10 pl acenent base 3 in the transaction opening 1 on the side

opposi te fromarhthe side of the endlessndfivertseltshe1 eodrapd thée dakelout relldr 16.
transport passage fornmed by the endl ess

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 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

15 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
1o 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 position, the endless driven belts 34 is positioned above the upper
surface of the endless drive t_)_elts 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



drive belts 5 and the endl ess driven belts 6 on the sid
openi ng 1 is determned to be shorter than
| onger edge of a bill whose | onger edge is
to be handl ed. Therefore, bills can be 15 deposite
transaction opening 1 so that bills mhoseslenger edges
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pl aced on the endl ess drive belts 5, whereby the bills

deposi t ed i nt éecgived the detedtion s:gaai fmgrmtheasenmrras ithe IGP U250 outputstahdrive
bill receiving machine irrespective of their lengths. Further, the | ength
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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 biﬁ

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

i5 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, the CPU 250

outputs a drive signal to the sécond 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 al;)ng 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
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S hiu{ Id be \rl,mot salaneid 2{ ﬁethereby pressmg the bl" press plate 835 downwardly. As a result,

the acceptable bill is stopped so that the leading end portion thereof is located
at a predetermined position and the rear end portion of the acceptable bill is
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
195 and the sensor 196 and a detection signal input from the bill discriminating
10 section 24 that the last bill fed out from the bill receiving section 10 has been
transported into the first bill stacking device 30, the second bill stacking device
80 or the safe 90, 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 resuit, unacceptable bills stacked in the first bill
15 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 metor 126, thereby rotating the drum 4 clockwise
. by about 45 degrees from the position shown in Figure 1 and outputs a drive
20 signal to the solenoid 149 to open the secone 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

25 S, thereby taking the unacceptable bills in the drum 4.
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present invention is in no way limted to the details Rgﬁ' EEQIS%E@T
arrangenents but changes and nodifications nay be nade_mﬁthout departipng
10 fromthe scope of the appended cl ai ns. 29 MAY 997-0of
exanpl e, in the above descri bed enbodi nent, although the
explanation is made with respect to the G&#se where a bill handl i ng machi ne
S a bill receiving machi ne, The present ihauention.is
applicable to bill handling nachlnes other than the bill
recei ving machi ne suych as a bill recelwng]h di spensi ng mach
and a bill countingY“aeRithe unacceptable bills ave beﬁ@rtﬂk@ﬂ injthetdramdothe CPU
descri bed enbodi ment, although the first bill st acki ng device 30
for stacking @eé-eutuisiadrve signaidodhe, solenoidddadostiasaithg second shutter 8
device 80 for stacking acceptable bills therein and the bill stacking
device 91 and outputsf atdrives signdlQtof the shetdri 126 Hrerebydrdiating theedrim 4
are respectively provided with 20 t he vane wheels 32, 832, 92, the

vane wheel s 3Zoudlercictkwise mphbabsabuiegiees. Further, the CPU 250 outputs drive

5 signals to the solenoid 142 and the motor 100 to open the first shutter 7 and
the shutter 2 of the transaction opening 1 and outputs a drive signal to the motor

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

10 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

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

15 is determined to be slightly greater than the length of the longer edge of a bilt
whose longer edge is greatest among bills to be handled and the length

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

20 among bills to be handled, the bills whose lc;nger edges are greatest among
the bills to be handled are placed over the entire portion of the bill placement

base 3 and parts of the bills whose longer édges 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

25 locating the shutter 2 on the bills returned onto the bill placement base 3 in the
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On the other hand, after all deposited bills have been fed out from the
bill receiving section 10 and the bill discriminating section 24 has discriminated
whether or not the bills are acceptable and the denominations of the

5 acceptable bills, the CPU 250 displays the results of the discrimination on the
display means {(not shown). When the customer confirms the value of
deposited bills and instructs the input means (not shown) to receive the biils,
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

10 position shown in Figure 1 in accordance with a signal from the CPU 250 in the
same manner as that of the unacceptable bills.

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

15 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
‘gate member 28.
As shown in Figures 9 to 12, each of the acceptable bills fed toward the
_ safe 90 is guided along the lower surface of the bill press plate 95 and fed into
20 the safe 90. When a predetermined time pe;'ibd has passed after the sensor
93 detected the rear end portion of an acceptable bill and a detection signal
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

25 portion thereof is scraped off by the vane wheel 92 rotated by the motor 208
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bill detection signals have been input from t he sensor 19 to
the CPU 250 f @ide of the vpeeiwleeldder than a predeterni ned

When the customer does not accept the unacceptable bills returned to

5 the transaction opening 1, even after a predetermined time period has passed
from the return of the unacceptable bills the transaction opening 1, the shutter

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

10 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
unacceptable bills are collected in the unacceptable bill collecting section 29.
According to the above described embodiment, bills are held between

the endless drive belts 11 and the endless driven belts 12, while they are held

15 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 can be

.fed into the bill receiving section 10 without disturbing the positional

20 relationship therebetween. Further, after t-he bills were transported to a
predetermined position by the endless drive belts 11 and the endless driven

belts 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

belts 12 are moved to a predetermined position apart from the endless driven

25 belts 11, thereby releasing the bills held by the bill press plate 13 and the
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the bill transporting direction and even in the case of bills whose lengths in the

bill transporting direction differ greatly, the leading edges thereof can be reliably

5 aligned with the upper surface 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
the endless drive belts 11, released and again held between the bill press plate

10 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.

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

15 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.

Furthermore, the first bill stacking device 30 for stacking unacceptable

20 bills therein, the second stacking device 80 fo;' 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

the bill when a predetermined time period has passed after the rear end portion

25 - ofthe bill was detected, thereby stopping the bill so that the leading edge of the



- 45- Cl ai s 1. A bill handling machi n.e,,.,..__.‘
conpri sing take-out roller neans whose entire ci rcunf ergqt i
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take-out roller neans and preventing two o
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roller n
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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.

5 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 Iength 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

10 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

15 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 abu_t against the third shutter 9 and that bills whose

.. longer edges are shortest are accommodated between the end portion of the

20 bill placement base 3 opposite from the drum 4 and the third shutter 8 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
the end portion of the bill placement base 3 on the side of the drum 4 and the

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



transporting roller nmeans provided downstream of the bi
and 10 rotated at hi gher speed than the take-out
control neans for tenporarily stopping the

ake-out roller }

means when detection signals have been contiin nput from
the bill detecting neans for a tine peri 3 l-onger t han_a.—"
predeterm ned tine period. 2 A bill han chine in
accordance with Claim1 wherein the 15 predetermned tine period is

detect bills

whose | engt h- AETerEH 1 BeShorer a1 18 lsadiatafedonger edgesef a Bil\Whase longer
edge is shortesf among bills to be handled. When unacceptable bill are
returned, therefore, bills whose longer edges are shortest among bills to be
handled can be returned in such a manner that parts thereof are placed on the
5 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
arrangements but changes and modifications may be made without departing
10 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 handiing machine is
a bill receiving machine, the present invention is applicable to bill handling
machines other than the bill receiving machine such as a bill receiving and
15 dispensing machine and a bill counting . machine.
Further, in the above described embodiment, although the first bill
stacking device 30 for stacking unacceptable biils therein, the second stacking
device 80 for stacking acceptéble bills therein and the bill stacking device 91
- of the safe 90 for stacking received bills therein are respectively provided with
20 the vane wheels 32, 832, 92, the vane wheels 32, 832, 92 are not absolutely
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, 832, 92.

25 Furthermore, in the above described embodiment, although the bill
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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.

Further, in the above described embodiment, although the take-out
roller 16 is temporarily stopped when bill detection signals have been input from
the sensor 19 to the CPU 250 for a time period longer than a predetermined
time period required to detect a bill whose length is greatest among bills to be

handled, the predetermined time period is not limited to the time period

required to detect a bill whose length is greatest among bills to be handled and

may be arbitrarily determined depending on the maximum length and the

. minimum length of bills to be handled, the rotation speed of the take-out roller

16, the rotation speed of the transporting rollers 23a, material of the bills to be
handled and the like.

According to the présent invention, it is possible to provide a bill
handling machine which can reliably and efficiently separate and handle bills

whose lengths in the bill transporting direction differ greatly.
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Claims:

1. A bill handling machine comprising take-out roller means whose entire
circumferential surface is formed with a high friction material and which is
adapted to engage with leading edge portions of stacked bills and can take out
the bills, separation roller means for cooperating with the take-out roller means
and preventing two or more bills from being simultaneously taken out, bill
detecting means provided downstream of the take-out roller means and the
separation roller means for detecting whether or not any bill is present,
transporting roller means provided downstream of the bill detecting means and
rotated at higher speed than the take-out roller means, and control means for
temporarily stopping the take-out roller means when detection signals have
been continuously input from the bill detecting means for a time period longer
than a predetermined time period.

2. A bill handling machine in accordance with Claim 1 wherein the
predetermined time pei'iod is determined to be equal to a time period required

to detect bills whose length is maximum among bills to be handled.

29 MAY B97 |
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 BILL HANDLING MACHINE
ABSTRACT OF DISCLOSURE

A bill héndling machine includes a take-out roller whose entire
circumferential surface is formed with a high friction material and which is
adapted to engage with leading edge portions of stacked bills and can take out
the bills, a separation roller for cooperating with the take-out roller and
preventing two or more bills from being simuitaneously taken out, a bill sensor
provided downstream of the take-out- roller and the separation roller for
detecting whether or not any bill is present, transporting rollers provided
downstream of the bill sensor and rotated at higher speed than the take-out
roller, and a controller for temporarily stopping the take-out roller when

detection signals have been continuously input from the bill sensor for a time

period longer than a predetermined time period. According to the thus

constituted bill handling machine, it is possible to reliably and efficiently

- separate and handle bills whose lengths in the bill transporting direction differ

greatly.
Fig 1
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