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receiving machine, a bill receiving and dispensing machine or the like, and, in
particular, to a bill handling machine which can récgeive and reliably separate

5 ‘one by one bills whose sizes differ greatly.

DESCRIPTION OF THE PRIOR ART
In a bill handling machine such as a bill receiving machine, it is
indispensable to separate received bills one by one to handle them.

10 For example, as disclosed in Japanese Patent Application Laid Open
No. 60-254395, a conventional bill handling machine is constituted so as to hold
bills deposited through a transaction opening between endless belts, feed them
to a bill stacking section, stack them therein and separate them one by one by
a feed-out roller and a take-out roller so that they can be handled.

15 Bills, such as Japanese bills, whose sizes do not differ so greatly can
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.

20 To the contrary, in the case where bills whose sizes differ greatly, such
as bills in Europea‘m countries which range in size from 181 mm X 85 mmto
120 mm X 61.5 mm, are transported so that the shorter edges thereof are
aligned with the bill transport direction, since the widths thereof in the direction
perpendicular to the bill transport direction range from 120 mm to 181 mm, it

25 is difficult to transport bills of smaller size along a desired path for discriminating
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However, in the case where bills transpor'teq so that the longer edges

5 thereof are aligned with the bill transport direction, when bills deposited
through the transaction opening are held between the endless belts, fed to the

bill stacking section and stacked them therein as in the conventional bill
handling machine, it is difficult to stack bills so that the leading ends thereof

are aligned. Therefore, when the stacked bills are taken out from the bill

10 stacking section by the feed-out roller and the take-out roller, bills other than
the lowermost bill are in contact with the take-out roller and are taken out

together with the lowermost bill as the take-out roller is rotated. Since two or

more bills are therefore simultaneously taken out, bill jamming may occur.

15 SUMMARY OF THE INVENTION
It is therefore an object of the present invention to provide a bill
handling machine which can reliably separate one by one bills whose lengths
in the bill transport direction differ greatly so that they can be handled.
The above and other objects of the present invention can be
20 accomplished by a bill handling machine provided with a bill hold and transport
means which can hold bills therebetween and transport them downwardly and
a bill receiving device for receiving the bills, the bill receiving device comprising
endless drive belt means fixed and extending vertically, endless driven belt
means movable relative to the endless drive belt means and extending

25 | vertically so as to hold the bills fed from the bill hold and transport means’
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supported-integrally with the endless driven belt means, movablé between a
projected position where it is closer to the endless drive belt means than
surfaces of the endless driven belt means on a sidg of the endiess drive belt
means and a retracted position where it is more apart from the endless drive
belt means than the surfaces of the endless driven belt means on a side of the
endless drive belt means and biased toward the endless drive belt means, and
a plate member located below the endless drive belt means and the endless
driven belt means, the bill handling machine further comprising control means
for conducting control so as to locate the bill press member at the retracted
position, holding the bills fed from the bill hold and transport means between
the endless driven belt means and the endless drive belt means by moving the
endless driven belt means toward the endless drive belt means, lower the bills
until the bills are no longer held by the bill hold and transport means, then hold
the bills between the bill press member and the endless drive melt means by
moving the bill press member to the projected position, release the bills held
by the endless driven belt means and the endless drive belt means by moving
the endless driven belt means apart from the endless drive belt means, and
release the bills held between the bill press plate and the endless drive belt
means to drop them onto the plate member.

ina preferr\ed-aspect of the present invention, the bill handling machine
further comprises a sensor means for detecting that the bill press member has
reached a position where the bills held between itself and the endless drive
belt means are reléased and outputting a detection signal and the control

means is constituted so as to move the endless driven belt means toward the
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between the bill press member and the endless drive belt means and moving
the endless driven belt means apart from the endlees drive belt means so as

5 to release the bills held between the bill press member and the endless drive
belt means.

In a further preferred aspect of the present invention, the bill handling
machine further comprises take-out roller means for taking out bills from the
bill receiving device.

10 In a further preferred aspect of the present invention, the bill handliné
machine further comprises separation roller means for cooperating with the
take-out roller means to eeparate bills.
| The above and other objects and features of the present invention will
become apparent from the following description made with reference to the

15 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.
20 Figure 2 is a schematic longitudinal cross sectional view showing the
details of a transaetien 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.

25 Figure 5 is a schematic right side view of a drum of a bill receivihg
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machine.

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

Figure 7 is a schematic rear view of Figure 6.

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

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

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

Figure 11 is a schematic side view showing a bill stacking device of a
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.

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.

Figure 13 i‘s 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.
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a bill receiving machine which is an embodiment'of‘the present invention.

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

Figure 20 is a schematic cross sectional view taken along line A-A in
Figure 15 with a motor stopped.

10

DESCRIPTION OF THE PREFERRED EMBODIMENT

As shown in Figure 1, a bill receiving machine includes a transaction
opening 1 used for receiving bills and returning unacceptable bills and the
transaction opening 1 is connected to the inside of the bill receiving machine

15 via a shutter 2. A bill placement base 3 is provided in the transaction opening
1 and bills are placed on the bill placement base 3 to be received by the bill |
receiving machine and unécceptable 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

20 shutter 2 in the bill receiving machine. In the drum 4, a pair of endless drive
belts 5 and a pair‘of-endless driven belts 6 are provided so as to face each
other and the pair of endless driven belts 6 are movable with respect to the pair
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

25 belts 5 and the endiess driven belts 6 for opening and closing the bill transport
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5 endless drive belts 5 and the endless driven belts 6 is determined to be slightly
greater than the length of the longer edge of the bill whose longer edge is
greatest among bills to be handied 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
10 is also determined to be slightly greater than the length of the longer edge of
the bill whose longer edge is greatest among bills to be handled. Further, the
length between the end portion of the bill placement base 3 in the transaction
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
15 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
20 drum 4 facing the transaction opening 1 are opened and the third shutter 9 is
kept projecting int‘o 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

25 bills whose longer edges are shortest are accommodated between the end
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portion of the bill placement base 3 on the side opposite from the drum 4 and
thé 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 drivep belts 6 are lowered, bills
deposited into the transaction opening 1 can be held between the endless drive
belts 5 and the endless driven belts 6 and reliably taken into the drum 4 by
driving the endless drive belts 5. The drum 4 is rotatable by a motor (not shown)
mounted on the body of the bill receiving machine.

A bill receiving section 10 is provided immediately below the drum 4.
The bill receiving section 10 comprises a pair of fixed endless drive belts 11,
a pair of endless driven belts 12 movable between a holding position where
bills are held between the endless drive belts 11 and themselves and a
retracted position where bills are released, a bill press plate 13 supported
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 belts 11, a lower
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

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

A first bill transporting section 23 is cbnnected to the downstream side
of the take-out roller 16 of the bill receiving section 10. Bills received in the bill
receiving section 10 are taken out one by one by the take-out roller 16 and the
separation roller 17 and after the number of bills has been counted by a sensor

15 (not shown) provided immediately downstream of the take-out roller 16, they
are fed to the first bill transporting section 23.

The first bill transporting section 23 is constituted so as to transport a
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

20 transporting direction so that the longer edge of the bill is aligned with the bill
transporting direct‘ion.

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

25 transporting section 25 and transported upwardly and then toward the front
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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 denomi'nation of the bills \'/vhich 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 upWardIy.
It is then stacked in a second bill stacking device 80 by a second gate member
28.

The first bill stacking device 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 stackiné 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
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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 t.he rear side of the bill receiving maéhine
for storing received and acceptable bills. |

5 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.

10 The total value of the deposited bills is displayed on a display means
(not shown) based on the discrimination made by the bill discriminating section
24. When the customer confirms the amount of deposited bills and instructs the
machine to receive the bills, the acceptable bills stacked in the second bill
stackihg device 80 are fed to the drum 4 and further fed to the third bill

15 transporting section 27 via the bill receiving section 10, the first bill transporting
section 23, the bill discriminating section 24 and the second bill transporting
section 25. Then, they are stored in the safe 90 by the second gate member
28.

Figure 2 is a schematic longitudinal cross sectional view showing the

20 details of the transaction opening and the drum shown in Figure 1.

As shown iIn 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

.25 of a bent portion 2a of the shutter 2 extending from the upper portion of the

12



6f endl ess drive belts. Figure 9 is a schematic side

vi ew show ng a bill stackln eofda safe in which the
"l eading end portion of ‘Ee been fed into.the.safe. 10
Figure 10 is a schemati ovm ng a bill s aglg, N d‘ev“ C‘E‘O‘fla:

safe in which the | eadi of a bill has been:{ ' ,qto’-‘%ﬁé afe
and “ the bill is I ed aI ong the | ower surf ) pr_[j_“mgs

pl at e. Figure 11 is a schematic side view W Showi nc ng a bill
stacking deviggy, @ér ® toward the drefh & iR sMbs?cBnﬁaIN |thehﬁ<§nik§mal fdirgdtion ted
into the safe and the rear end portion of"the bill is detected by a
sensor . u TR W 162 8 Slvun

st acki ng devi Ceopqrtsaltsgl?erelfél% (l\ﬁﬁe}l?thﬁsmﬁto? the %@V ngﬁ%#&@port‘! on o% g

o1 B SRS W 2 oy 10 B PR 5 oo o0

the arm 102 is lowered along an arcuate path and, t!'lerefore, the bent portion

5 - 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.

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

15 therefore engage with the concave portions 3b unless one or more bills remain
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

20 base 3 by detecting whether or not the shutter 2 is closed.

As shown i‘n 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.

25 Further, the movable endless driven belts 6 are wound around rollers
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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
5 to the surface of the endless driven belts 6. When the endless driven belts 6
are moved apart from the endless drive belts 5, the bill guide 111 engages with
a stopper (not shown) and is located at a position closer to the endless drive
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
10 close to the endless drive belts 5 so as to be able to hold bills between the
endless drive belts 5 and themselves, the bill guide 111 is retracted to a
position more apart from the endless drive belts 5 than the surfaces of the
endless driven belts 6 on the side of the endless drive belts 5, thereby
preventing the bill guide 111 from influencing the bill holding and the bill
15 transportation.

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 shuﬁer member 7a and a lower shuttef
member 7b and the second shutter 8 provided the other end portion of the bill

20 transport passage comprises an upper shutter member 8a and a lower shutter
member 8b. The fil\’St 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

25 into or be retracted from the bill transport passage formed by the endless drive
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is connected to the tip end portion of a swing arm 114 swingable about a shatft

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'driye belts 5 by actuating the
5 solenoid 112 and swinging the swing arm 114 about the shaft 113 from a
retracted position indicated by a brokeh 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.
10  As shown in Figure 4, roller shafts 108a, 110a of the rollers 108, 110
among the three rollers 108, 109, 110 around which the endless driven belts
6 are wound project the outside of the drum 4 through a pair of elongate slots
1153, 115a formed on the left side plate 115 of the drum 4 with respect to the
bill transporting direction to extend in the direction perpendicular to the bill
15 transport passage and are connected to a pair of blocks 117, 117 movable
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
20 connected to the lower edge portions at the opposite end portions of the
connecting pIafe 1%8,-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,

25 ‘the upper side surface of a bent portion 121a extending from the lower end
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10 I:ESCRI PTI O\IO: THE PREFERRED ENB J"J\[EI‘_\I-_[_'Z'.'_‘ el ep Sy | As
~shown in Figure 1, _a bill receiving machine incl udes a::transagiihp

opening 1 used for T} t “pigplacedand returnigg_unachppa $p bil lls and the
transacti on opening 1 E:to t he i nsi de=ef--t:-he Pitl-—reeced vi ng
machi ne 15 Vi a . bill placenment base 3 is provided in the
transacti on openi ng 1 and bills are placed on the bill placenent
base 3 to be received by the bill recei ving machi ne and

unaccept abl e potion cftie Peleaged 0m 12¢ ibsubstahtia hodzental direction efgagese
ret ur ned. A hollow rotatable drum4 is provided at a

Fﬁsit Lieogr 3?7{ Z\f\‘fﬂgttggﬂ?\wgf egﬁgl %%réiogﬁtffgérc&téﬁ pbRforPbf the 86AhEEMEY hete 18,
whereby the connecting plate 118 is moved upwardly against the spring force
of the spring 120. The upper end portion of the re]eqse arm 121 in Figure 4 is

5 connected to a swing arm 123 fixed to the output shaft 122a of a motor 122
mounted on the side plate 115 of the drum 4 and is movable upwardly in Figure
4 by rotating the motor 122.
Further, as shown in Figure 4, a pulley 124 is fixed to the side plate 115
of the drum 4 and a belt 127 is wound around the pulley 124 and a pulley 125
10 fixed to the output shaft 126a of a motor 126 mounted on the body of the bill
receiving machine. The drum 4 is rotatable about a center shaft 4a thereof by
driving the motor 126. In this embodiment, the motor 126 can be repeatedly
rotated little by little in both forward and reverse directions by a later mentioned
CPU (not shown).
15 Figure 5 is a schematic right side view of the drum 4 of the bill reqeiving
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 fight side plate 128 of
20 the drum 4 and pulleys 129, 130 are mounted on the projecting roller shafts
103a, 105a. A drivén 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

25 5 via the pulleys 129, 130 and rollers 103, 105.
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25

lower shutter member 7b constituting the first shutter 7 are mounted on the
drum 4 so as to be swingable about pins 135a, 135b extending in the direction
perpendicular to the bill transporting direction betWeen a closed position where
they close the bill transport passage and a open position where they open the
bill transport passage. In Figure 5, the portion of the upper shutter member 7a
below the pin 135a is formed with an elongate slot 136a extending in the
direction perpendicular to the bill transportation direction and the lower shutter
member 7b above the pin 135b is formed with an elongate siot 136b extending
in the direction perpendicular to the bill transportation direction. Pins 137a, 137b
formed on a slide blate 137 mqvably mounted on the drum 4 in the bill
transporting direction penetrate through the elongate slots 136a, 136b. One

end portions of a pair of springs 138, 138 are connected to the end portidn 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 139 engages with the end
portion of the.sl_ide plate 137 closer to the second shutter 8. The tip end portion
of the plunger 14éa- 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
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As shown in Figure 5, the upper shutter member 8a and the lower

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

10 member 8a below the pin 143a is formed with an elongate slot 144a extending
in the direction perpendicular to the bill transportation direction and the portion
of the lower shutter member 8b above the pin 143b is formed with an elongate
slot 144b extending in the direction perpendicular to the bill transportation
direction. Pins 145a, 145b formed on a slide plate 145 movably mounted in the

15 bill transporting direction on the drum 4 penetrate through the elongate slots
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

20 the upper shutter member 8a and the lower shutter member 8b via the pins
144a, 144b ata cI;Jsed 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

25 a plunger 149a of a solenoid 149 is connected to the drive arm 147 between
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second shutter 8 against the spring force of the sbrings 138, 138. As a result,

5 the upper shutter member 8a and the lower shutter member 8b are swung
about the pins 143a, 143b via the pins 145a, 145b and are moved from the
closed position indicated by a broken line in Figure 5 to the open position.

Figure 6 is a schematic side view showing the structure of the first bill
stacking device 30.

10 As shown in Figure 6, the first bill stacking device 30 comprises a vane
wheel 32 below a roller pair 31 located adjacent to the first gate member 26
shown in Figure 1, a pair of fixed endiess drive belts 33 below the vane wheel
32 and a pair of movable endless driven belts 34 above the vane wheel 32. A
bill press plate 35 for pressing stacked bills is swingably mounted on a support

15 shaft 36. A group of rollers 37 and the support shaft 36 are supported by a
mounting unit 38. A sensor 39 for detecting the rear end portion of a bill is
provided on the side of the vane wheel 32 nearer the first gate member 26. The
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

20 belts 33, and a roller shaft 42 fixed to the mounting unit 38 for rotatably
supporting a centra‘tl reller 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

25 central roller around which the endless driven belts 34 are wound among the
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end portion of the bill placerent base 3on the side opposite fromthe drum

4 andthethlrdﬁ gt 9 to substantially abut against the third
shutter 9 and that 25 eplaseer edges-w—ehﬁh

acconmodat ed between the er’ ﬂ me SIET HAS BEE

- 8- portion of t nt base‘\ '

fromthe drum 4 and the third shutter 9-Fi such a .rranner'“that
parts thereof are placed on the endl ess drive belts 5. As a

result, after gvhgpidt roflefd8Ytig ixRd"eSa Bk #8LARE tRE block 43 is supported by a

slide rail 44 extending perpendicularly to the endless drive belts 33 formed on
the unit side plate 40. The roller shaft 42 is rotatably engaged with a notched
portion 46 formed in the tip end portion of a swing arm 45 and the swing arm

5 45 is swingably supported by a shaft 47. One end portion of a spring 48 is
connected to the swing arm 45 and the other end portion of the spring 48 is
connected to a connecting arm 49. The connecting arm 49 is swingably
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

10 downwardly in Figure 7. A cam 55 to which a motor shaft 54 is fixed is rotatably
mounted on-the crank arm 51.

As shown in Figures 6 and 7, the first bill stacking device 30 comprises
an upper shutter member 56a swingable upwardly about a pin 68a and a lower
shutter member 56b swingable downwardly about a pin 68b on the side

15 opposite from the vane wheel 32. The upper shutter member 56a and the lower
shutter member 56b are connected to each other by a pin 57 provided on the
lower shutter member 56b and an eiongate slot 58 formed in the upper shutter
member 56a.

The upper shutter member 56a is formed With a roller 60 projecting to

20 the outside through an opening 59 formed in the unit side plate 40 and the
.rbller 60is engagea 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

25 motor shaft 54.
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in parallel to’the surface

pin 50 formed on the connecting arm 49 and fitfeq into the elongate slot 52

5 formed in the crank arm 51 is biased downwardly by the spring 53, it is lowered
and the connecting arm 49 is swung downwardly. Therefore, the swing arm 45
is also swung downwardly by the spring 48 and the roller shaft 42 rotatably
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

10 driven belts 34 mounted on the mounting unit 38 is moved close to the endless
drive belts 33.

When the endless driven belts 34 is lowered and comes into abutment
with bills stacked in the first bill stacking device 30, the lowering movement of
the mounting unit 38 is stopped and the swinging movements of the swing arm

15 45 and the connecting arm 49 are also stopped. Although the crank arm 51
| continues to be lowered, the movement of the pin 50 formed on the connecting
arrﬁ 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

20 force of the spring 53.

Further, as‘ shown in Figures 6 and 7, the bill press plate 35 comprises
a roller 63 projecting to the outside through an opening 64 formed in the unit
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

25 the wall portion of the unit side plate 40 on the opposite side from the endless
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unit side plate 40, the other end portion of which is connected to the tip end

5 portion of the link 67 and the side surface of which abuts against the roller 63.
As shown in Figures 6 and 7, when bills are stacked in the first bill
stacking device 30, the endless driven belts 34 are kept at a position apart from
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,
10 the solenoid 65 is driven at appropriate timing and the actuating plate 69
presses the roller 63 to the left in Figure 6 and to the right in Figure 7, whereby
bills are stacked by the bill press plate 35 in such a manner that the rear edges
of the bills are aligned with one of the wall portions of the first bill stacking
device 30.
15 On the contrary, after the motor shaft 54 has been rotated, the
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
20 surface of the endless driven belts 34 on the side of the endless drive belts 33,
thereby preventing‘the bill press plate 35 from influencing the feed-out operation
of the bills from the first bill stacking device 30.
The first bill stacking device 30 is further provided with a bill stacking
plate 70 on the upper surface of which bills are stacked when stacking bills.

25 The bill stacking plate 70 is connected to a slide plate 71 engaged with the roller
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degrees and the endl ess drive beI endless drlve belTs -
are driven. A5 a result, the biIIs the space between the

endl ess drive belts 11 and the endless driven belts 12 and held

therebet ween. o tEN 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 bil’ls"are received on the upper
5 surface thereof. On the other hand, when the stacked bills are held between
the endless driven belts 34 and the endless drive belts 33 for feeding out the
bilis 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
10 to a frictional force from the endless drive belts 33. Therefore, it is ensured that
the first bill can be stacked in the first bill stacking device 30 in the desired
manner.
The second bill stacking device 80 has the same structure excepi that
it is disposed adjacent to the second gate member 28 and behind the drum 4
15 in such a manner that the longitudinal direction thereof is substantially
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
20 comprises a vane wheel 92 at its entrance and a sensor 93 for detecting the
rear end portions ;)f bills fed into the safe 90 by the vane wheel 92. Bills are
stacked on a movable bill stacking plate 94. The movable bill stacking plate 94
is movable vertically in accordance with the number of bills stacked thereon
and a bill preés plate 95 is provided for pressing bills stacked on the movable

25 stacking plate 94. The bill press plate 95 is fixed 'to the tip end portion of a link
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of the take-out roller 16 of the bill receiving section 10. Bills received
in the bill 9o connectedﬁ?ﬁié’blﬂﬂg%‘?@?‘ 6ha KoIérisidigacen out one by one by the
take-out roller 16 and separation roller 17 and after the
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the first bilj st b85T R it %he 84fd 88, WRen the leading end portion of the bill has been

fed into the safe 90 and .the bill is led along the Iéwgr surface of the bill press

5 plate 95, when the bill has been further fed into the safe 90 and that the rear

end portion of the bill is detected by the sensor 93 and when the solenoid 96

has been driven to press the leading end portion of the bill press plate 95 toward

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

10 92. More specifically, when a predetermined time period has passed after a bill

was fed into the safe 90 along the lower surface of the bill press plate 95 by the

vane wheel 92 and the rear end portion of the bill was detected by the sensor

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 the vane wheel. As

15 a result, the bills are stacked on the bill stacking plate 94 in such a manner that

the rear end portions thereof are aligned along the wall portion on the entrance
side of the safe 90.

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

20 view thereof and a schematic cross sectional view taken along line A-A in
Figure 15. |

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

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

side plate 150. A bill guide 151 is mounted on the unit side plate 150 to extend

25 vertically. The movable endless driven belts 12 are wound around rollers 154a,
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The first bill transporting section 23 is constituted so as to transport a
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delivered fromthe first bill transporting section 23 to the second bi Il
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front ,
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

5 _ the shaft 153b. The mounting block 155 is supported by the unit side plate 150
via a slide rail 156 that extends horizontally.

The bill press plate 13 is supported by the shaft 153a, 1563c via
supporting members 157a, 157b and is biased by a spring 158 toward the
endless drive belts 11.

10 A solenoid 160 is supported by the shaft 153b projecting to the outside
of the unit side plate 150 and an arm 163 is swingably supported by a link 162
mounted on the plunger 161 of the solenoid 160.

One end portion of a connecting member 166 is swingably mounted on
a shaft 165 located in the vicinity of the upper end portion of the support member

15 152 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

20 support member 152 for detecting the position of the bill press plate 13.

As shown i‘n 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 sénsor 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

25 183 and the sensor 184.
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menber 26. On the other Hand, bi | rimnated to be acceptable
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.
5 The other end porﬁon of the swipg 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
10 a sensor 196 is provided for detecting whether or not any bill is present at a
lower end portion of the bill receiving section 10.
Figure 17 is a schematic side view of a bill take-out device for taking
out bills from the bill receiving section 10.
As shown in Figure 17 , the bill take-out device comprises the take-out
15 roller 16 for making contact with the leading end portions of bills and taking out
the bills, the separation roller 17 which cooperates with 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, and
a bill thickness sensor 22 comprising a reference roller 19, a driven roller 20
20 and a rotary encoder 21 for detecting the thickness of a bill based on the
amount of the mov‘ement of the driven roller 20 detected by the rotary encoder
21 when the bill passes through the gap between the reference roller 19 and
the driven roller 20 and outputting a detection signal.
The take-out roller 16 has a circumferential surface formed of a high

25 frictional material and is formed along the shaft thereof with a large diameter
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5 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
torque limiter 18b and a second bill separation section is formed by the take-out

10 roller 16 and the transporting roller 18a for preventing two or more bills from
being sifnultaneously taken out. The torque limiter 18b 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 greater than or equal to a predetermined
torque.

15 In Figure 17, the reference numeral 23a designates transporting rollers
provided in the first bill transporting section 23 for holding a bill between
themselves and a bill guide 23b forming the lower surface of the first bill
transporting section 23. The transporting rollers 23a are rotated faster than the
take-out roller 16 to promote the separation of bills.

20 Figure 18 is a block diagram of a drive system and a control system of
a bill receiving mac;hine which is an embodiment of the present invention and
Figure 19 is a block diagram of a detecting system and a control system
thereof.

As shown in Figure 18, the drive system of the bill receiving machine

25 comprises a motor 100 for opening and closing the shutter 2, a motor 126 for
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second bill stacking device 80 communicates with the drum4 so as to be

abl e to deliver bills to the drum 4 when t?he ,' AT stotatpd at
the position sh This Sheet Hag\Begh Replaeed] . 2 The b (L
recei vi ng machi ne furt hﬂumﬁmr m@m,; unaccept abl ej il 795 e ting

section 29 located on t f the bill rece|V|ng section 10 for

- 11 - | ect1 ng any discrimnated to be unaccept abl e by

the bill discri mnatl ng

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 openihg and closing the second
shutter 8, a solenoid 112 for projecting the third sﬁut‘ter 9 into the bill transport
5 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
section 25 and the third bill transporting section 27, rotating the vane wheel 32
10 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
211 for rotating the motor shaft 54 in the first bill stacking device 30 and the
15 endless driven belts 34, namely, the mounting unit 38, a solenoid 65 for
moving the bill press plate 35 in the first bill stacking device 30, a motof 212
for driving the endless drive belts 833 fixed in the second bill stacking device
80,-a motor 213 for moving the movabie endless driven belts 834 provided in
the second bill stacking device 80, a solenoid 214 for driving the bill press plate
20 835 provided in the second bill stacking device 80, a solenoid 96 for driving the
bill press plate 95 i‘n 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 the shutter 15 in the bill receiving

25 section 10.
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section 24 and not accepted by -the-custonmer-—al-though once returned to the

custoner, and a safe 90 |ocated on the rear side of _the bill receiving
machi ne for stori nghis SeetiHieBeeaReblAsC ept abf e- bi [ IS ji—
When all received bills have om t he :bi 17 Kecel Vi Ag=EEq)i on
10, unacceptable bills stacke UMHHI bil | stiacki-ng.séctioh 30 fre
fed to the ) drum 4 an t he transaction opening I.

Unacceptable bills returned to the transaction opening 1, but not

accepted by the CUSF\%”EHOQ@{@ ﬁ@l{u‘é hed the degtectionit E%ét%gn @fﬁeﬂ bﬁﬂ‘i'eceivinﬁ]e

collected in the unaccept : col I'ectl ng section .
(ot showny b oA, EBRBrises & i ickePs BRriBeE 24 h B WRetnFiY Seeting 24
section - sor disgmildiity WHtRUPHPIB a T AlBeblbid TR thede S RARcror
the bill when the bill is acceptable, a sensor 39 prbvided at the entrance of the
5 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
10 the bill receiving section 10, a sensor 196 for detecting whether or not any bill
is present at a lower end portion of 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 recéiving

machine comprises a CPU 250 for outputting drive signals to the respective
15 motors and solenoids constituting the drive system based on detection signals
from the respective sénsors constituting the detection system.

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

20 When a customer inputs a predetermined instruction signal through an
input means (not s‘hown), 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

25 base 3 in the transaction opening 1 on the side opposite from the drum 4 and
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machi ne to receive the bill s, the acceptable-bills s't'apke-"':"::':::":""f";f'."“""“"";F;*E‘ d

bi |l st acki ng device 80 are fed to the drur1n4 and T heect to
the third bill 15 t ranspor t Thi hS&thEbﬁlﬂ%landa t he=hitt- ‘_E__e__r,e;lyfn I
section 10, the first bill trans section 23, the brri '

di scrim nating section 24 and th LIILransporti ng

section 25. Then, they are stored | 0 by the second gate nenber
28. Figure 2 is a schenat i ¢ longitudinal cross sectional
vi ew show ng Meeceﬂt@al portideX iatd wHich &ﬁ@ thifrérs‘mﬁfér@pﬂﬂéﬁlsﬂ% deterinited teibe
shown in Figure 1. shown in Figure 2, a notor 100 is

provi ded abov, ﬁ lﬁrﬁlgrg?rga’t'f%&etl‘\aﬁ tﬂ%sngth of the dlohg;%tr dy8 6f & Bill MRS BNBE edge

closing the s n arm out put ¥s

100a of the matibatdd aMEhg biiR {oe hahdigd Eﬂh%a%ngw BEhFEerR [Phé &fd portion

of the bill placement base 3 in the transaction op'eni_ng 1 on the side opposite
5 from the drum 4 and the end portion of the bill transport passage formed by the
endless drive belts 5 and the endiess driven belts 6 on the side of the transaction
opening 1 is determined to be shorter than the length of the longer edge of a
bill whose longer edge is shortest among bills to be handled, bills whose longer
edges are greatest among bills to be handled are accommodated between the
10 end portion of the bill placement base 3 on the side opposite from the drum 4
and the third shutter © 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
shutter 9 in such a manner that a part thereof is placed on the endless drive
15 belts 5.
Then, when the customer places bills on the bill placement base 3 in
the transaction opening 1 and the endless drive belts 5 and inputs an instruction
signal for receiving the bills through the input means, the CPU 250 outputs a
drive signal to the solenoid 112, thereby retracting the third shutter 9 held at
20 a position where it projects into the bill transporting passage and outputs a drive
signal to the motor'l122, thereby lowering the endless driven belts 6. Since bills
whose ionger edges are shortest are accommodated between the end portion
of the bill placement base 3 opposite from the drum 4 and the third shutter 9
in such a manner that a part thereof is placed on the endless drive belts 5, all

25 bills are held between the endless drive belts 5 and the endless driven belts
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tip end portion of the arm-102. The rolter 101 abuts agai nst the | ower

surface 25

of a bent portion 2a of the shutter 2 extending fromthe

upper portion of the This Sheet Has Been Replaced e - 12 -
shutter 2 toward the drum4 i y the hori {O‘ﬂh;é‘r ectiof
supports it. Therefore, when I's driven iand the arn l(\)?'—#gj
swung counterclockw se in Figure 2, the rol &e&:.él:&;l_ fired_on

. tip end portion of o e

10

15

6. Further, the CPU 250 outputs a drive signal to the motor 131 to drive the
endless drive belts 5, whereby the bills held between the endless drive belts
5 and the endless driven belts 6 are taken in the drum 4.

When the bills have been taken in the drum 4, the CPU 250 outputs
drive signals to the motor 100 and the solenoid 142, thereby closing the shutter
2 and the first shutter 7 and outputs a drive signal tb the motor 126, thereby
rotating the drum 4 counterclockwise by 90 degrees from the position shown
in Figure 1.

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
and drives the solenoid 160. As a result, the plunger 161 is retracted and the
bill press plate 13 biased toward the endless drive belts 11 by the spring 158
via the link 162, the arm 163, the roller 167 at the tip end portion of the arm 163
and the connecting member 166 is retracted behind the surface of the endless

driven belts 12 on the side of the endiess drive belts 11 against the spring force

- of the spring 158.

20

25

Then, the CPU 250 outputs a drive signal to the solenoid 142, thereby
opening the first sr;utter 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.
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the arm 102 is Iowered al ong an ‘arcuate pat-h-and, therefore, the bent

portion 5 2a of the shutter 2 is |owered, wher@by tHie Shatter 2 |s
noved fromthe open etf@an;iancddn Fi gure 2 gl osedr g,
position where it shuts off th Iﬂi ni cat ilea-bet'iger e
transaction opening 1 and the i EZU i ;
machi ne. Figure 3 is asc tic front view of the shutter

2. 10 As shown in Figure 3, the |ower edge of the shutter 2 is

formed with a ur}herpﬂhﬁérGPUﬁs@BufﬁLﬁé ‘écdri\@%ﬁgﬁgl @rtﬁé‘?ﬁé'ddP@I BMWH‘@E%% |

at substantially re erval s ortron of the

LS5 il 0 o o e

proj ections 2p RUPPrYMUTL égtuaﬁhg EPQGn is np k1SR TPG¥bo. Therefore, the cam

follower 186 is pushed to the right in Figure 16 by the cam 182, thereby

5 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 plate 150 and, therefore, the endiess

10 driven belts 12 is moved toward the endless drive belts 11. Although the drive
arm 188 is swung clockwise about the shaft 187 by the motor 180 until the
sensor. 184 is actuated by the sensor actuating plate 185 and an actuating
signal is input to the CPU 250, since the swinging movement of the swing arm
190 is prevented by the bills held between the endless drive belts 11 and the

15 endless driven belts 12, the swing arm 190 is stopped at a position depending
on the number of the bills. As a result, the endless driven belts 12 are biased
by the spring force of the spring 189 toward the endless drive belts 11 and the
bills are reliably held between the endless driven belts 12 and the endless
drive belts 11.

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

25 When the bills are detected by the sensor 196 and a detection signal

32



15 t herefore engage with.the concave portions 3b unless one or nore

bills remain between the shutter 2 and the bill placenent base 3,
i‘n which case the sn%SttHaeB&anmlaaWd the congave portions: Tﬂ‘y

not conpletely engage with e ther and the”@ﬁu}j T AR

cl osed. As a consequence, it B““m!w ldet ect= et Her or
bills remain between the shut bi |l placenent 20 base 3 by

detecting whether or not the shutter 2 is closed As shown

wound-ar ound o058 CEbZsqoEcR ) 28R plthaiSidth BEHAISHS the motor 131
O s =11 O bl o0 {8y Ao 88 SR At BB B fof i Rpciest
movable end| e%?lvgrrllb\é?ts 6b g}'«tj Ssme%u ér?et\nl\ﬁs Qdou%ﬁt‘é”é’ sfcgrl) Isfegnal to the solenoid 160 to
stop the solenoid 160. As a result, the bill press plate 13 presses the bills by
5 the spring force of the spring 158. Then, the CPU 250 outputs a drive signal
to the motor 180 to drive the motor 180 in the forward direction. As the motor
180 is driven in the forward direction, the endless driven belts 12 begins to move
apart from the endless drive belts 11 and the bill press plate 13 projects away
from the endiess driven belts 12 toward the endless drive belts 11 to hold the
10 bills between the endiess drive belts 11 and itself.
As the motor 180 is further rotated forwardly and the endless driven
belts 12 are moved away from the endless drive belts 11, the bill press plate
13 is gradually moved away from the endless drive belts 11. As a result, when
the sensor 171 is actuated by 'the sensor actuating plate 170 provided on the
15 bill press plate 13, an actuation signal is input to the CPU 250 and the CPU 250
outputs a stop signal to the motor 180 to stop the drive of the motor 180. Figure
20 shows the state when the motor 180 is stopped as a result of outputting the
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
20 becomes substantially zero and, therefore, the bills fall onto the lower end plate
14 by their dead Iload. When the bills fall, the leading edges of the bills are
substantially aligned with the upper surface of the iower end plate 14 due to a
force acting on the bills from the lower end plate 14.
When a predetermined time period has passed after the CPU 250
25 outputted the stop signal to the motor 180, the CPU 250 outputs a drive signal
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i08 109, 110 and the rollers 108; “109,~110 are- rotatably nounted on a
connecting nenber 107 nounted on the drum4 to be nnvabl Ln _the direction

perpendi cul ar to the bill transﬂblstshqw aBeca®epitnd A bi | h ;L“ﬂ:?s:- ~~~~~~
nmount ed on the si de of ive belts 5 t onbE Movable. Tn
the direction perpendicul ar m.m ace of t{%:emﬂ & ihven ’I
belts 6. Wien the endl ess drlven b are nmoved apart 7

endl ess drive belts 5, the bill qgui de 111 engages with
to the motor 180 to drive the motor 180 reversely for a predetermined time

period. As a result, the bills whose leading edges are located on the lower end
plate 14 are again held between the bill press plate 13 and the endless drive
belts 11. Then, the CPU 250 outputs a drive sighal\to the motor 180 to drive
5 the motor 180 forwardly and when the sensor 171 is actuated by the sensor
actuated plate 170 and an actuating signal is input to the CPU 250, the CPU
250 outputs a stop signal to the motor 180. Further, after a predetermined time
period has passed, the CPU 250 outputs a drive signal to the motor 180 to
drive the motor 180 reversely for a predetermined time period and outputs a
10 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 bilis between the bill press plate 13 and the endless drive belts
11 and the releasing operation of bills, whereby the leading edges of the bilis
15 are aligned with the upper surface. of the lower end plate 14.
The received bills held by the bill press plate 13, the lower end plate 14
and the endless drive belts 11 are then taken out from the bill receiving section
10 one by one. For this, the CPU 250 outputs a drive signal to the motor 208,
thereby driving the first bill transporting section 23, the second bill transporting
20 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
a drive signal to the motor 207 to drive the e'ndless drive belts 11. As a result,

25 a predetermined number of bills located on the side of the endless drive belts
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a stopper (not shown) and is | ocated_at- a-position closer to the endl ess
drive belts 5 than the surface of the endless driven belts 6 on
t-he side of the endl ess . i L.ie8 5. On the other hand, when
t he endl ess driven belts 6 a?hISSheetﬁg Bl 1081 cl ose to he=ergkess—drive—.
belts 5 so as to be able to h% ““Eﬂ W““aen t he L THIS Sherid] '98S BEENV)
belts 5 and thensel ves, the bi i s retractefl to al#PLALED I
position nore apart fromthe endl ess drive belts 5 thamthe surfaces of th

endl ess dri veql.'liln)‘ﬁ,htfég%%gomdqhgqa@_ lp«,aowéﬁgss drive belts 5, thereby

preventing the ( frominfluencing the bill holding and the
First shutter 7 pr ooV ABATAIOUS: iy the fepdine Pt B7 HE bills, ihe'BRcfoniatietic
passage for ”E%re% t46§ i§ r}g e%sssedderlﬁd ‘fhé3 %‘etcﬁro‘r’mgarqe{ig %luetgﬁlfoﬁ is driven, whereby

the take-out roller 16 is rotated and the bills are faken out one by one.

5 Since the circumferential surface of the take-out roller 16 is formed of
a high friction mateﬁal 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
and the small diameter portion of the separation roller 17, a separation force

10 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
section, these bills are fed to the space between the take-out roller 16 and the

15 transporting roller 18a. However, since the frictional force produced between
adjacent bills is lower than the frictional force produced between the transporting
roller 18a and a bill when one bill is held between the take-out roller 1.6 and the
transporfing roller 18a, the torque acting on the torque limiter 18b is less than
the predetermined torque and, therefore, the transporting roller 18a and the

20 support shaft 18c are connected by the torque limiter 18b. As a result, the
transporting roller 1I8a 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
simultaneously taken out.

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

6. conprises an upper shutter—-nenber 7a and a | ower shutter

menber 7b and the second shutter 8 provided the other end portion_of..the

bill 20 t
| ower shutter

ransport passabis ShedtPlhd BeBSRPAcddPPEr Shutl er—rerier %Na" d a
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transgort passage rve

or more bills may be fed when parts thereof overlap. This embodiment is,
therefore, provided with the bill thickness sensor 22 comprising the reference
roller 19, the driven roller 20 and the rotary encoder 21. The bill thickness
sensor 22 detects the bill thickness based on the amount of the movement of
the driven roller 20 detected by the rotary encoder 21 when a bill or bills pass
through the space between the reference roller 19 and the driven roller 20 and
outputs a detection signal to the CPU 250. When the CPU 250 judges based
on the input detection signal that the bill thickness is double or more the
thickness of bills to be handled and judges based on the amount of rotation of
the driven roller 20 detected by the rotary encoder 21 that the time period for
which the bill thickness sensor 22 detects the bill or bills whose thickness is
greater than double the thickness of bills to be handled is longer than or equal
to a predetermined time period, the CPU 250 judges that two or more bills are
being fed with considerable overlap. Since it is difficult to separate such bills
one by one, the CPU 250 releases the electromagnetic clutch 400 for a
predetermined time period and drives the electromagnetic brake 402 to
temporarily stop the take-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 thé 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.

To the contrary, when a bill or bills whose thickness is than double or

more the thickness of bills to be handled are detected but the detection time
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-14- belts 5 and the endless driven belts 6 at substantially the

central portion thereof I's connected to the tip -end-pertiennof a
swing arm 114 swi ngabl e “abowis Sheéihasfneenkeplaced 11 T'E[y acsoh en@bcb.:EbQM n

Figure 2. The third shutter ted |ntohthe mefLACED  bil
ss dri vel-belkts- ~§=hy—aeroat t ng
g| ng he swi ng arm 114 about the shaft

transport passage between th

the 5 sol enoid 112 an

113 froma retracted position indicated by a broken line in
Figure 2 to apgfied @él@éi'ténﬁlah'tﬁé predetermined fIFNeCPE/EM AY candd £dnsidesed that
Fi gure 2. Figure 4 is a schematic left side view of the

drum 4 of thetHy Iilld ¥R@r4pelightly and the bills can be separated one by one by
transporting the preceding bill by the transporting rollers 23a rotated at higher
speed than the take-out roller 16. In this case, thére_fore, the CPU 250 outputs

5 no signal and continues the bill handling.

Therefore, the predetermined time period based on which the CPU 250
determines whether or not the electromagnetic clutch 400 should be released
and the electromagnetic brake 402 should be driven is determined depending
on whether or not two or more bills overlap enough to separate them by the

10 transporting rollers 23a rotated at higher speed. Accordingly, although the
predetermined time period depends on the rotation speed of the take-out roller .
16, the rotation speed of the transporting rollers 23a, the longest length, the
shortest length and the material of bills to be handied and like, it may be
determined to be a time period for which a half length of the longest bills to be

15 handled can be detected.

When the bill thickness sensor 22 no longer detects any bill taken out
one by one, the CPU 250 outputs a drive signal to the motor 207 to rotate the
endless drive belts 11, thereby feeding out bills located on the side of the
endless drive belts 11 toward the take-out roller 16.

20 In the first bill transporting section 23, each bill is fed toward the rear
side on the bill recc‘aiving 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

25 bill discriminating section 24 provided at the beginning end portion of the

37



machi ne. 10 As shown.in Eigure 4, roller shafts 108a, 11 0Ca
of the rollers 108, 110 anDng t he three rm¢11w1r—
around which the endl ess driven jgl 6 af el ﬁﬁuhdi { &%%@ENH

PLAC

outside of the drum4 through a p St as eds| ot s 11 5a
115a formed on the left side pl atFm’ ﬁ"ﬂl rum4 W th respect to the
bill transporting direction to ex rection perpendicular to the

bill 15 transport passage and are connected to a pair of blocks 117,

éi%lg? ?/Egl %r?%%qﬂﬂdclaw&&lq%wgeﬁdﬁ 2§|Q‘Iisdd?irﬁiﬁ'?ké;ansv&e) erggr?datr?t H%eeptable |
§ connect | g %'I‘é]fé;-‘l%e C?:f?‘nﬂ‘n ﬁ{,ﬁ | trgo @g%'giﬁfc‘yrgwgt%%;? b%ngcc?é’ﬁttabﬁﬁnﬂf
P 0 e U A8, o P o lless 1 10,

The bill delivered to the second bill 'tre\_nsporting section 25 is
5 transported upwardly and then toward the rear side of the bill receiving
machine. When a bill discriminated to be unacceptable by the bill discriminating
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
10 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
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. fherefore, the bill

15 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
stacking device 30. when the sensor 39 provided at an entrance detects the
rear end portion of the unacceptable bill, a detection signal is output to the
CPU 250 and when a predetermined time period has passed after the CPU 250

20 received the detection signal from the sensor 39, the CPU 250 outputs a drive
signal to the soleneidoGS, thereby pressing the tip end portion of the bill press
plate 35 toward the bill stacking plate 70. As a result, the unacceptable bill is
stopped so that the leading end portion thereof is located at a predetermined
position and the rear end portion of the unacceptable bill is scraped off by the

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

in the direction perpendicyl

connected to the I'ower -edge- portlons at the opposite end portions

‘connecting plate 11 8, whereby the gonnecting plate 118 is

bi ased downwardl y TMSmmaihsB in FlguJQm4w~a sHhakant |y
L-shaped rel ease arm 121 | "I,”M”W% ed on the drumed,fi}"gj\rl %%WEV\% e
transport—passage’

When the rel ease arm 121 i s

y in Figure 4, 25 t he upper

side surface of a bent portion 121 a extending fromthe | ower end

- 15 -

10

15

20

25

stacked in the first bill stacking device 30 in such a manner that the rear end
thereof is aligned with the wall portion of the first bill stacking device 30 on the
side of the vane wheel 32.

On the other hand, when a bill discriminated to be acceptable by the bill
discriminating section 24 has reached the first gate member 26, the CPU 250
outputs a reverse drive signal to the first gate member 26 to drive the first gate
member reversely, thereby delivering the acceptable bill to the third bill
transporting section 27 and transporting 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 acceptable bill into the second bill stacking
device 80. The acceptable bill is guided along the lower surface of the bill
press plate 835 and fed into the second bill stacking device 80. When the rear
end portion of the acceptable bill is detected by the sensor 839 provided at the
entrance of the second bill stacking device 80, a detection signal is output to
the CPU 250 and when a predetermined time period has passed after the CPU
250 received the detection signal, the CPU 250 outputs a drive signal to the
solenoid 214, thereby pressing the bill 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
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 detection signals from the sensor
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portion of the release arm-121 i-n-substanti-ally the horizontal direction
engages ~with the | ower edge portion at the center portion of the

connecting plate 118, This Sh¥d BAsH W #eld ﬁceﬁonn%‘ﬂﬂm :pkat e, 118, lplm)ved

upwar dl y agai nst the spring f of the sprlng; 11205 \L‘I'h evﬁpper
end portion of the rel ease armﬁﬂ llﬂ”ﬂ Hﬂll: | $E—— - .conhected to a
swing arm 123 fixed to the ou of a notor 122

nounted on the side plate 115 of the drum4 and is novable upwardly in

E hour S B qui&° E?!dbt)he %ﬁ?’r?% W%C‘f&??ﬁga!sﬁ ut from 1 the bl di di ék‘iﬁrﬂﬁfafnoﬁs
10° T e PeRdE2A LG wﬁwﬁﬁfg8wa&ﬂ@1e3¢fmf§éeﬁ@%s§§u§ﬂH%S%géé

tsﬂgf ? ! |4; t her 'ggpsgﬁeg into Hle TRt Bifl Stackiry ing gé\%@e%djhé L2634 b gpaclf(mg d%\e/%teer

80 or the safe 90, the CPU 250 outputs a drive 'signal to the motor 211 and

5 rotates the motor shaft 54 to move the mounting unit 38 and the endless driven
belts 34 downwardly. As a result, unacceptable bills stacked in the first bill
stacking device 30 are held between the endless driven belts 34 and the
endless drive belts 33. At this time, the bill press plate 35 is located above the
upper surface of the endless drive belts 33. Simultaneously, the CPU 250

10 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 ére held by the endless drive belts 5 and the endless

15 driven belts 6. Then, the CPU 250 outputs drive signals to the motor 210 and
the motor 131 to drive the endless drive belts 33 and the endless drive belts
5, thereby taking the unacceptable bills in the drum 4.

When the unacceptable bills have been taken in the drum 4, the CPU
250 outputs a drive signal to the solenoid 149 to close the second shutter 8

20 and outputs a drive signal to the motor 126, thereby rotating the drum 4
counterclockwise ‘byoabout 45 degrees. Further, the CPU 250 outputs drive
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

25 onto the bill placement base 3 in the transaction opening 1. Then, the CPU 250
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driving the notor 126. In thi's enbodinent, the notor 126 can be repeatedly
rotated little by I|ttIe |n both forward and reverse directions by a later
ment i oned as B@EReplaced ‘e:ar =g SEhenat] o

ri ght side view of the drunt ecervrng ﬁ S TRIC! 'ﬁéLiiJ\
As shown in Figure 5, roll er 05a of the kol | or & 03°Eh

anong the thrée rollers 103, around whi ch the‘eﬁﬁF§§§“ﬁ"ve belts
5 are wound proj ect the out5|de of the drum 4 through the right

side plate 12§, fﬁqte%odrl e rphﬁlﬂfﬂh@é’oléﬁqlgpﬁét%?réﬁ%t Jtéthled QhUﬁéFQQththe

the projecting rollTer s I ven pulley 13

endl css dri EQBBPF%EQQOEH@%%? iR te il transpcf PasSage "““‘@Q’f@ﬁ?
side plate 12§ @ 8Stptutsl 3arve %Hgﬁoathgurﬂgtotrqiﬂo et 1 ehdfosd Hriven beits

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

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

10 4 and the portion into which the third shutter @ projects is determined to be
shorter than the length of the longer edge of a bill whose longer edge is shortest
among bills to be handled, the bills whose longer edges are greatest among
the bills to be handled are placed over the entire portion of the bill placement
base 3 and parts of the bills whose longer edges are shortest are placed on the

15 bill placement base 3 and both _of them are returned to the transaction opening
1. Further, the CPU 250 outputs a drive signal to the motor 100, thereby
locating the shutter 2 on the bills returned onto the bill placement base 3 in the
transaction opening 1 to press the bills by the dead load of the shutter 2.

On the other hand, after all deposited bills have been fed out from the

20 bill receiving section 10 and the bill discriminating section 24 has discriminated
whether or not t‘he- bills are acceptable and the denominations of the
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,

25 the bills which were discriminated to be acceptable and were stacked in the
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133 and driving force of the noter--131.is_transmtted to the endl ess drive
belts 25 5 via the pulleys 129, 130 and rollers 103, 105.

-| LB FIllisTSh&E hovvn i n Fi geFe=b-=t-he _upper shutter
menber 7a and the ﬁber 7b Eorseit tumnghP ‘i rst
shutter 7 are nounted on the 4 so ag_to bmzswAg beapout
pins 135a, 135b extending in S perpendi-enkar_t.q' t he
bill transporting direction betmeen a closed position where

second bill stacking device 80 are fed back into the drum 4 located at a

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

The acceptable bills fed back into the drum 4 are fed into the bill

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

10 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
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

15 96 to drive the solenoid 96, whereby the acceptable bill is stopped so that the
leading edge thereof is located at a predetermined_ position and the rear end
portion thereof is scraped off by the vane wheel 92 rotated by the motor 208
so that the acceptable bill is stacked in the safe 90 in such a manner that the
rear end portion thereof is aligned with the wall portion of the safe 90 on the

20 side of the vane wheel 92.

When the c‘:ustomer does not accept the unacceptable bills returned to
the transaction opening 1, even after a predetermined time period has passed
from the return of the unacceptable bills the transaction opening 1, the shutter
2 of the transaction opening 1 and the first shutter 7 are opened and the

25 unacceptable bills on the bill placement base 3 are taken in the drum 4 in the
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5 they close the bill transpert -passage—and a- open position where
t hey open the ' bill transport passage. In Eigure 5, the portion of

the upper shutter menber 7a  his Sheet HaddREPWphAR Pi n:'/'"l-,’ﬁg‘ 15 Formed=with an

el ongate sl ot 136a extending in di r ecti on”perpendi-cikay fo
the bill transportation directi }ﬂl‘lltllmwﬂjl“mar shutter.. 00l nenbler 7b
above the pin 135b is formed w sl ot 136b extending—=%&-"

in the direction perpendicular to the bill transportation direction. Pins

137a, 137b same, mahREFe4s ‘\Pp@nshhﬁﬁﬁﬂ@@t bills/ THEADINE "ain €4 R rbbifted

dlrum4 in Ithe e X anspo diTection penetrate through the

t t 36b. .On " ' ' '
T38, 136 are CRMMBEIRRISE e aasion hess o8 the YtraRes il uritecEpia s
Car ot Sor vl SRR Toare B el aReR Bk s T et

unacceptable bills are collected in the unaccepta'ble_ bill collecting section 29.

5 According to the above described embodiment, bills, as held between
the endless drive belts 5 and the endless driven belts 6, are held between the
endless drive belts 11 and the endless driven belts 12 and 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

10 in the bill transporting direction are much different can be fed into the bill
receiving section 10 without disturbing the positional relationship therebetween.
Further, after the bills have been 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 thé

15 endless drive belts 11. Then, the endless driven belts 12 are moved to a
predetermined position apart from the endless driven belts 11, thereby
releasing the bills held by the bill press plate 13 and the endless drive belts 11
and dropping the bills on the lower end plate 14. Therefore, the bills can be
transported so that their longer edges lie parallel to the bill transporting

20 direction and even in the case of bills whose lengths in the bill transporting
direction differ gre‘atly, the leading edges thereof can be reliably 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

25 dropped on the lower end plate 14 are held between the bill press plate 13 and
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shutter nenber 7a and the |lower shutter henber 7b via the pins 137a, 137b

at the closed position as shown |n Fi gure 5. eI --Further_m)re,
a pin 141 provided at the tih e thtereldice@ dri \y€e Felency 14- 5
nounted on the drum4 to be s a shaft 139 engages: )Wlt }dhe
end 20 portion of the S|I Ioser Fo:t:ﬁ‘&seeand::s-h&uer 8.
The tip end portion unger 142a- of a solenoid 142 is
connected to the drive arm 140 bet ween the shaft 139 and the pin

143, Toere! ?3@?@%%%%?9%'*%?&?&%1%‘3?%&%95ﬁgai" heKPER R PEo S g
5 aoout e SPELIIRD e B bl B el b U e T ol
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
5 surface of the lower end plate 14 and separate the bills one by one.

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

10 structure of the bill receiving section can be simplified.

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

15 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
of the bill was detected, thereby stopping the bill so that the leading edge of the
bill is located at a predetermined position. Therefore, even if bills whose
lengths in the bill transporting direction differ greatly are transported in such a

20 manner that their longer edges are oriented in the bill transporting direction, it
is possible to stacI'< the bills so that one end portions thereof are aligned.

Moreover, the length between the end portion of the bill placement base
3 in the transaction opening 1 on the side opposite from the drum 4 and the
portion into which the third shutter 9 projects is determined to be slightly

25 greater than the length of the longer edge of a bill whose longer edge is greatest
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a result, the upper shutter menber 7a and t'hé | ower ‘shutter nenber 7b are
swung about t he pins 1353, 135b V|a theﬁﬁlns 137a+=13#-—and-are noved from

the cl osed position indicat fhe in’ FW@H{S*SMIQAE@QTﬂp‘n
posi tion.
8a and the lower 5 constl%—uf-l:ﬁg—t-hen—ge@@ﬁﬁ:ahutter

ure 5, 'the upger sshut ter nber
8 are nmounted on the drum 4 so as to be swi ngabl e about plns
143a, 143b extending in the direction

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

5 1 is determined to be shorter than the length of the longer edge of a bill whose
longer edge is shortest among bills to be handled. Therefore, bills can be
deposited into the transaction opening 1 so that bills whose longer edges are

greatest among bills to be handled are accommodated between the end

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

10 shutter 9 to substantially abut against the third shutter 9 and that bills whose
longer edges are shortest are accommodated between the end portion of the

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

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

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

15 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

portion of the bill transport passage into which the third shutter 9 projects is
determined to be shorter than the length of the longer edge of a bill whose longer

edge is shortest among bills to be handled. When unacceptabie bill are

20 returned, therefore, bills whose longer edges are shortest among bills to be
handled can be ret‘urned in such a manner that parts thereof are placed on the

bill placement base 3 so that the customer can easily collect unacceptable bills.

The present invention has thus been shown and described with

reference to specific embodiments. However, it should be noted that the

25 - present invention is in no way limited to the details of the described -
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perpendicul ar to the bill transportation direction between a cl osed
position - where they close the bill transport passage and a open

posi tion where they hecpdas BeanReplacshspor t passage. In Figure 5,
the portion of the upper shutter L " r 8a bel oy X “;“fi%%—*a:r:s::
formed with an el ongate slot 144 |f1 the SHSES HASOBEEN H

perpendicular to the bill transportation direction and ithe pdrffldED
a

The Bl Tt r ariirangeefts Bl Chaigettid thddiitdifors e bengde Eﬁﬁﬂ‘@r‘%@ﬁ%ﬁiﬁg
[ ' bill t ti i rection
on the drum 41O Sbe Bt e dobinde iaims, (Pors | O"SP 'gﬁ4a, T44b,
d [ f [ f ' 138,, 13
bortione of whi oh did EXammE.IRoihe iabdie dESenBéD ESblimeiln althugh dhene

explanation is made with respect to the case where a bill handling machine is

——

5 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
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

10 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 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

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

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

20 214, 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

25 section 10. However. bills dropped on the lower end plate 14 and held between
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end portion of the slide plate 145 closér to the first shutter 7. The slide

pl at e 145 is bi ased by the pair of springs 138, 138 toward .the
first shutter 7 to hold 20 tHas BeaptReplicedre b ef=—-8a—amd=te—F
shutter nenber 8b via the pins 4b at @ ﬂhesed“p@sfimtﬁN B
shown in Figure 5. n 148 ﬁrOV|ded~at ‘the ti gl
end portion of a drive arm 147 nounte t he-grum 4t o be

swi ngabl e about a shaft 146 engages with the end portion of the

slide plate lga ?illoér@%stﬂafé‘Q*SfaﬁcHhéBHHléﬁs drivé 'helfsi P1 eadl hefed tutalithalt

a plunger 149a o sol enoid 149 is connected to the drive arm 147 between
releasing them or be fed out after the holding and releasing of the bills has

been repeated several times.
According to the present invention, it is possible to provide a bill
5 handling machine which can reliably separate one by one bills whose lengths

in the bill transport direction differ greatly so that they can be handled.
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sol enoid 149 is actuated o

drive arm 147 i's swung count ey, gl I N !
shaft 146 and the slide plat e“ H{nﬁugﬂj mvard t hi HEET Hy
shutter 8 against the spring s ngs 13$, 138PERNSAGED esul t]

the shaft 146 and the pin 148. Therefore, when the
..and the plunger 1 49a is retracted, the
THIS SHEET HASBITRM

t he upper shutter nenber 8a and the | ower shutter nenbér 8b are swung
about the pins 143a, 143b via the pins 145a, 145b and are noved fromthe
cl osed positiﬁaiinqéii cated by a broken Iine in Figure 5 to the open

posi tion.

structure of t1he fi

10

15

20

25

_ Figure 6 is a schematic side view show ng the
bl l?‘nlalnldling machine provided with a bill hold and transport means

which can hold bills therebetween and transport them downwardly and a bill
receiving device for receiving the bills, the bill i'eqeiving device comprising
endless drive belt means fixed and extending vertically, endless driven belt
means movable relative to the endless drive belt means and extending
vertically so as to hold the bills fed from the bill hold and transport means
between itself and the endiess drive belt means, a bill press member
supported integrally with the endless driven belt means, movable between a
projected position where it is closer to the endless drive belt means than
surfaces of the endless driven belt means on a side of the endless drive belt
means and a retracted position where it is more apart from the endless drive
belt means than the surfaces of the endless driven belt means on a side of the
endless drive belt means and biased toward the endless drive belt means, and
a plate member located below the endless drive b_elt means and the endless
driven belt means, the bill handling machine further comprising control means
for conducting control so as to locate the bill press member at the retracted
position, holding the bills fed from the bill hold and transport means between
the endless driven belt means and the endless drive belt means by moving the
endless driven belt means toward the endless drive belt means, lower the bills
until the bills are no longer held by the bill hold and transport means, then hold
the billé between the bill press member and the endless drive melt means by
moving the bill press member to the 'projected position, release the bills held
by the endless driven belt means and the endless drive belt means by moving

the endless driven belt means apart from the endless drive belt means, and

‘This Sheet Has Been Rep
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st acki ng device 30. 10 . .As.shown-i-n-Figure 6, the first bill

st acki ng device 30 conprises wheel 32 below a roller pair
31 | ocated adjacent to the flTHl‘iﬂgﬂH“ﬁ!‘&“ |H6 srshown—i-a—Figure—
1, a pair of fixed endless dri S elxow t he vang WheaH=eT HAS DEt;\B?
and a pair of novable endl ess driven belts 34 above theiivane aheelB2. A |
bill press plate 35 for pressing stacked bills is sw ngably=noarted--or——a="
support 15 . shaft 36. A group of rollers 37 and the support shaft 36
are supporte ; j i; '
r¥aSg the bils fejqBERkSH thE'il Pes phREAId fi SROER, fve bl

the rear end por e si t he

vane wheel 32 LI The center portion
of a unit si dg{%ﬁe@ Q%ﬁtbembgﬁgilﬁ%%ﬁégéﬁ)&rl ve belts 33 are fixed i
's formed with an OReBhInﬂaﬁéliﬁé( tr%&%hf?% PEREBIISHES With 'Qlal®1 SHRICRS furthidr ©

comprises a sensor means for detecting that 'the bill press member has

5 reached a position where the bills held between itself and the endless drive
belt means are released and outputting a detection signal and the control
means is constituted so as to move the endless driven belt means toward the
endless drive belt means when a predetermined time period has passed after
the detection signal was input from the sensor means, thereby holding the bills

10 betwéen the bill press member and the endless drive belt means and moving
the endless driven belt means apart from the endless drive belt means so as

to release the bills held between the bill press member and the endless drive

belt means.

3. A bill handling machine in accordance with Claim 1 which further
15 comprises take-out roller means for taking out bills from the bill receiving device.

4, A bill handling machine in accordance with Claim 2 which further

comprises take-out roller means for taking out bills from the bill receiving device.

5. A bill handling machine in accordance with Claim 3 which further

comprises.separa'tion roller means for cooperating with the take-out roller
20 means to separate bills.

6. A bill handling machine in accordance with Claim 4 which further

comprises separation roller means for cooperating with the take-out roller

means to separate bills.

25
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20 belts 33, and a roller shaft 42 fixed to the nounting unit 38 for

rot at ably

supporting a central roller around which the endl ess

driven belts 34 are wound projects to the out5|de of the unit

side plate 40 through the opening 41.
schematic rear view of Figure 6.
the roller shaft 42 for rotatably supporting the

. QUL e.,/‘ }45.-
’,-;"‘Iﬁ ‘ggur@éjr

AnErATY r ol

around whi ch the endl ess driven belts 34 are wound anong the

-19-

10

20

25

ABSTRACT OF DISCLOSURE

A bill handling machine is provided with a bill hold and transport
arrangement which can hold bills therebetween and transport them downwardly
and a bill receiving device for receiving the bil'ls,‘the bill receiving device
including endless drive belts fixed and extending vertically, endless driven belts
movable relative to the endless drive belts and extending vertically so as to
hoid the bills fed from the bill hold and transport arrangement between

themselves and the endless drive belts, a bill press member supported

| integrally with the endiess driven belts, movable between a projected position

where it is closer to the endless drive belts than surfaces of the endless driven
belts on a side of the endless drive belts and a retracted position where it is
more apart from the endless drive belts than the surfaces of the endless driven
belts on a side of the endless drive belts and biased toward the endless drive
belts, and a plate member located below the endleés drive belts énd the
endiess driven belts, the bill handling machine further including a controller for
conducting control so as to locate the bill press member at the retracted
position, holding the bills fed from the bill hold and transport arrangement
between the endless driven belts and the endless drive belts by moving the
endless driven belts toward the endless drive belts, lower the bills until the bills
are no longer held by the bill hold and transport arrangement, then hold the
bills between the bill press member and the endless drive belts by moving the
bill press member to the projected position, release the bills by moving the
endless driven belts apart from the endless drive belts, and release the bills
held between the bill press plate and the endless drive belt means to drop
them onto the plate member. According to the thﬁs constituted bill handling

50 " This Sheet Has Been Re laced
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éroup of rollers 37 is fixed to a block 43 and the block 43 is supported by

a slide rail 44 extending perpendicularly U“ThE'endrESS drrve
belts 33 fornmed on the unit side plate 40. Tﬁébﬁﬁ}jer”shaFtN is
rotatably engaged with a notched portion 4§ f or ned” A=t fe tip!end
portion of a swng arm45 and the swng arm 5 45 1s sw ngably

supported by a shaft 47. One end portion of a spring 48 is
connected to the swing arm45 and the other end portion of the spring 48 is

Cuppor ted by TAEALEGHH ‘52!90%%5'%4@’ roRRLY SpARite the oligte bilsihoggReaioths in,
pring 53 10he BN GaarEgesort Aitet orpak Sl ey Bl ok rANAIR o Chart °

54 is fixed is rotatably
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mounted on the crank arm 51. As shown in Figures 6 and 7,
the first bill stacking .device 30 conprises an upper shutter

menber 56a swi ngabl e upmarde'about a pin 68a and a | ower shutter
menber 56b smnngablémdﬂmawg

opposite fromthe va _¢ [ e BE H.”nﬁfl wer
shutter nmenber 56b a each ot her by a pj “i; dedarn flhe
| ower shutter menber onga e sI80t 58 "t_.“ !
shutter nenber 56a. The upper shutter menber
56a is fornmed with a roller 60 prOJectlng to 20 t he outside through an
opening 59 forned in the unit side plate 40 and the roller 60 is
engaged with a guide slot 62 forned in a guide nenber 61 supported
o
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by the bl ock 43.

st acki ng devi ce 30,

: Ln.the thus constituted first bil
t he endless drlven

belts 34 can be npbved with
t he

respect to the endl eShis siebttias beh Rglad@ by rotating

54.

is rotated while the

L
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110a

”mme specifically,
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driven belts 34 shown in-Figures 67 and 7 are apart fromthe endless drive
belts 33, the camrot teﬁﬁi‘h Lfy turn, whereby the crank arm51

is lowered. Since the Sheet GG aT;
fitted into the elongate sl M“ “ Hr ARl | 5114 SEEN “
bi ased downwardly by the s }
connecting arm49 is swing downwardly. Therefore the swng arm 45 '

| ower ed - afdlthet
is al so swung downwardly by the spring hﬁd the roller shaft 42 rotatably
engaged with the notched portion 46 fornmed on the tip end portion of the

SW ng arm45 is | owered, whereby the nmounting unit 38 is | owered
and the endless 10 driven belts 34 nounted on the nounting unit 38 is
noved cl ose to the endl ess drive belts 33. When

the endl ess driven belts 34 is | owered and cones i nto abut ment

FIG. 3
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with bills stacked in the first bill stacking device 30, the |owering

novenment of the nmounting unit 38 is stopped and the sw nging
novenents of the swing arm 15 45 and t he connectin al so

st opped. Although the crank arm 51 conti nuesi't dﬂﬁsdﬂmmﬁiﬁfzﬁ?ﬁ§
novenent of the pin 50 fornmed on the connecting ﬁ~ arﬂ%4ﬂ;aﬂd»

into the el ongate slot 52 formed in the crank arm51 i§ ———=====wzlgtg

As a result, bills stacked in the flrad/btél st acki ng device 30 are heI

bet ween the endl ess driven belts 34 a endl ess drive belts 33 by the 7
spring 20 force of the spring 53. FurtM@gmaQ%

in Figures 6 and 7, the bill press plate 35 conprises

projecting to the outside through an opening 64 forned in th% WWF
side plate 40 at a position apart fromthe sug’b]t shaft 36

supporting the bill press plate 35_ On the er|hand as shomn I n Flgure

7, on |
/K e

FIG. 4

126




one end
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Srittecrethd B

| i nk 67 connected to a
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5 portion of the link 67 and the side surface of which abuts agai nst

the roller 63. As shown in Figures 6 and 7, when bills
are stacked in the first bill st acking device 30, the endless
driven belts 34 are kept at a position apart from 2 =:tﬂeheud_ess

the roller 63. After the bills have been fed into thﬁL{AFS’-J Adzstac

devi ce 30, 10 t he sol enoid 65 |%%2;1 en at appropFTéTe“F+ﬂTﬂg;
actuating plate 69 presses oller 63 to the.left_in Flgure 6
and to the right in Figure 7, whereby bills are stacked by the‘““
bill press plate 35 in such a manner that the rear edges

o
bills are aligned with one of the wall portions of the flrst t
device 30. 15 On the contrary, after the noto I ”

been rotated, the :

drive belts 33 and at this tinme, the actuating plate: 9™ 3Lt Taged pg L%
c i
the

FIG. 6

33

68b




mounting unit 38 | owered.and the-bills stacked in the first bill stacking

devi ce 30 hel d between the endl ess driven belts 34 and the

endl ess drive beI %aH& mﬂkmhwd roller 63 is aned~domnm@_dly_along

t he openi ng 64 for si de pl ate 46 gnd eg,,,w,xjﬁrT
Figure 8, the bill is | ocated above the 20” wa:."' EEN i
t he endl ess driven e side of the endl ess drk £s3 I

t her eby preventing the b||| press plaefh;?#{ron1|nfluenC|ng the feed-out
operation of the bills from rst 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. 25 The bill stacking plate 70 is connected to a slide plate
71 engaged with the roller

44

FIG. 7

55




- 22 - shaft~42 -and i's novabl'é together with the nmounting unit

38 and t he endl ess ~driven belts 34. Duri ng bill stacking,
therefore, the bill stacRKhis IfbséeeﬁBenlaseq ocate above the upper
surface of the endl ess dri rough the space bet ween
the pair of endless drive |IIs are recgrved=on:-t.he_upper 5
surface thereof. On the other han ““““ ween

en the stacked: Ji¥$ s::are,. he]“d
the endl ess driven belts 34 and the endl ess drive beLLs\SBf $-0) _;f:_-_ (fh':ﬁJ
t he bills fromthe first bil8 Afd&king device 30-=H
stacking plate 70 is retracted

FIG. 8

L
©
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bel ow t he upper surfaces--of the endless driven belts 34. Since bills are
st acked on the b||| stackln plate 70 in this manner, the first

bill stacked is not “e to a frictional force fromthe
“ !““ \“ i s ensured that the first

endl ess drive belts 33
bill can be stacked in st acki ng devi ce g0 Frthe- dﬁSlred
mann second bill stacking devi:c&"&0:Has

structure except that it is digp6$gd adjacent . to t%ewsanand"g k
menber 28 and behind the drum4 15 i'n such a manner that tHe===—— —--~—j
| ongi tudi nal direction thereof is substantially hori zont al .
Figures 9 to 12 show the structure of the bill stacking device 91 of the

FIG. 9

91

91




As shown in Figures 9 to 12, the bill ‘stacki ng device 91 of the safe 90 20
conpri ses a vane whe ‘S@@ﬂaﬁsgéé entrance and a sensor 93 for detecting the

rear end portions of °gddhe safe 90 by the vane wheel 92. Bills
are stacked i Il stacking Qtafe“gﬂzrthe-ﬁpvahle bill
stacking plate 94 bl e vertlcally%'w

AAGCE | mrmhlthe
nunber of bills stacked thereon ahg a blLL_Qfees faDe 95 i s
provi ded for pressing bills stacked on the novabl e %ﬁﬂedu;qg ate

94. The bill press plate 95 is fixed to the tip end portion.of a link

FIG. 11

91

91




-23 - 98 connected t o the plunger 97 of a sol enoid 96.
Figures 9, 10, 11 andhiiBhet@BPRGE kY Iy show the state when a bill has

just been fed into th % he | eadi ng end por_I_Lon.of____the bill
has been H H 90 and the bill ifs- ledi "g---'t--ﬁé'-“ivgy\er
surface of the bi II ate 95, when the Jill h SPelie aENher

fed into the safe 90 and that the rear end —p:&E:EL—grl~Of_f ’tﬂe bi I{
is detected by the sensor 93 and when tjife A¢lgenoi d 96 ~has been
driven to press the |l eading end portion of the bill press plate 95 toward
the bill stacking plate 94, thereby stopping the bill fed into the safe 90,
and t he rear end portion of the bill has been scraped off
downwardly by the vane wheel FIG 1 3
154a
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157a /J ~N 10
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10 92. More specifféé]f&fwﬁhehwé'predeternined ti me period has passed

after a bill Tmsmmwgﬁs é?%% the safe 90 along the | ower surface of
the bill press plat vane wheel 92 and the rear end
portion of the bill y t he sensor 93, the solen0|d
96 is driven, there bill fed into the saf““” [

the rear end portion of the b||| I's scraped off dommmbfdry = ﬁ
wheel . As 15 a result, the bills ang sfjgked onithe hit]"" s’“t’aékl ng LI ate
94 in such a manner that the rear end portions thereof are—
aligned along the wall portion on the entrance side of the safe
90. Figures 13, 14, 15 and 16 respectively show a
schemati c side view of the bill receiving section 10, a schematic
pl an view thereof, a schematic front 20 view t hereof and a schenatic

cross sectional view taken along line A-Ain

FIG. 14
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Fi gure 15. As shown in Figures 13 to 15, the bill

recei ving section 10 cofpri ses a unit side plate 150 and the pair
of endless drive belts 11 are flxed to the unit side plate 150. A
bill guide 151 isTh® ¥hit side plate 150 to extend 25

vertically. The rm “]ﬁ‘s riven belts 12 are wound around rollers 1
54a, A
154c rotatably supported by shafts 1534,3 }53i8 153c su?)I
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support nenber 152. The center shaft 153b is fixed to the support nenber
152 and further projects to the outside of the unit side plate 150, as

shown in Figures 14 and 15. A nounting block 155 is fixed to the
proj ecting portion of 5 the shaft 153b. The nountin, block . 155 |s
supported by the unit side plate 150 “via a sl rq ait \

extends horizontally. The bill press pla 13,{“ EEN h
supported by the shaft 153a, 153c via 14,18 suppO&H;ag~ng_qﬁEI'§ 57a
157b and is biased by a spring 158 toward the endl ess drlv 5e|ts
11. 10 A sol enoid 160 is supported by the shaft 1536
projecting to the outside of the unit side plate 150 and an arm
163 is swi ngably supported by a |link 162 This Sheet Has Been Replace

TR

I

FIG. 16




nount ed on the plunger 161 of the sol enoid 160. One end
portion of a connecting nenber ' L.ngabl vy, nount ed on a
shaft 165 located in the vici nin}@@h tHas Bl e li)z'°é£1end portion of the support
menber 15 152 and the ot her al m ﬂﬂﬁﬂm t he connecting nenber 166 is
engaged with the bill i . Aroller, 167 rotatably .
mounted on the arm 163 is engaged with the ccnqeﬁmﬁg:nremae[«;ﬁﬁ
The bill press plate 13 is formed w tgvfﬁsor actuatiing pvt __’jgff;[?@‘{m[c}g,nﬂ'
a sensor 171 actuated by the sensor acttratifg pl ate 17(3'&:1:&:[:1\{@'\jf@é’ﬁm:on thﬁ
20 support nenber 152 for detecting the position of the bilTT préss—=
plate 13. As shown in Figures 15 and 16, a cam 182 fi xed
to the output shaft 181 of a notor 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 ' :
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184.

183 and t he sensor

sensor actuating plate 185 is nounted on the cam 182 for actuating the
25

sensor
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by a shaft 187 at one end portion thereof and is connected to a drive arm

188. 5 The other end portion of the swng arm190 is fornmed with a
not ched portion 191 and the shaft 1 53b projecting from an
opening 192 fornmed in the unit side plate 150 is engaged with the
not ched portion 191. Further, as sha\ n 13, a
sensor 195 is provided for dlscr|n1nat|ng mh thé§SU %3 :
is present in the bill receiving sectwgayﬁa nd 10 a&:§:§§®§9rna§ GEA /
provi ded for detecting whether or not is present af & ===t S
| ower end portion of the bill receiving sectlon 10. -
Figure 17 is a schematic side view of a bill take-out device for taking
out bills fromthe bill receiving section 10. As shown in
Figure 17, the bill take-out device conprises the take-out
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15 roller 16 for making contact with the | eading end portions of bills

and taki ng out the bills,
cooperates with the take-out roller

the separation roller

17 which

16 to prevent two or nore

bills from being sinultaneously taken out, a driven
roller 1 8a touching the circunference of the take-out r

transportlng

G -

My
.-.u, ullu

9’rHla SHEEV &S BEEN

a bill thickness sensor 22 conprising a reference roller
roller 20 20 and a rotary encoder P8 £ dr8 detecting tfhe thiREHMNERDF a
bill based on the amount of the nmovenent of the—drrvem rofTer 20

detected by the rotary encoder

21 when the bil

the gap between the reference roller 19 and t he
The t akgis §Hd

and outputting a detection signal.

has a circunferential surface fornenghcajugzécﬁ fri

and is forned along the shaft thereo

13
AN

187

passes_through
drlven roIIer

2 ot nﬂ’i
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portion, a small dianeter portion and a | arge di aneter portion (not shown).
The separation roller 17 is formed with a small dianeter
portion, a large dianeter portion and a spmll.dianeter.portion
(not shown) that nmesh with the |arge di angger LpontHoN SERd sl |
di aneter portion and the large dianeter portion of | 5w—<—the-takg-qut
roller 16. Thus, a first bill separa’ti—len' section is {f grned ?P’- tPﬁ t dkg-
. : 29 "lf'.l;Y v 7

BILL HANDLING MACHINE
BACKGROUND OF THE INVENTION

The present invention relates to a bill handling machine such as a bill
receiving machine, a bill receiving and dispensing machine or the like, and, in
particular, to a bill handling machine which can r'ecgive and reliably separate

5 ~ one by one bills whose sizes differ greatly.

- DESCRIPTION OF THE PRIOR ART
In a bill handling machine such as a bill receiving machine, it is
indispensable to separate received bills one by one to handle them.

10 | For example, as disclosed in Japanese Patent Application Laid Open
No. 60-254395, a conventional bill handling machine is constituted so as to hold
bills deposited through a fransaction opening between endless belts, feed them
to a bill stacking section, stack them therein and separate them one by one by
a feed-out roller and a take-out roller so that they can be handled.

15 Bills, such as Japanese bills, whose sizes do not differ so greatly can
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.

0 To the contrary, in the case where bills whose sizes differ greatly, such
as bills in Europea;n countries which range in size from 181 mm X 85 mm to
120 mm X 61.5 mm, are transported so that the shorter edges thereof are
aligned with the bill transport direction, since the widths thereof in the direction
perpendicular to the bill transport direction range from 120 mm to 181 mm, it

5 is difficult to transport bills of smaller size along a desired path for discriminating



out roller 16 and the separation roller 17 for preventj e—bi
from bei ng simul t aneously taken out. ij*,,f:,_“,l MIWEERT
transporting roller 1 8a is connected to a support shaft{T-8c viaTaTT
torque limter 1 8b and a second bill separation secti on[?;aé%&% y ithe_
t ake- out 10 roller 16 and the trapsporting rolle ventii
two or nore bills from bei ng=si mul t aneousl y} t aken-out.-The.!
torque limter 1 8b is constituted so as to di sconnect the

transporting roller 1 8a and the support shaft 1 8c whemthetorqgue

acting on t Rl #RSAAGH, il hahgmﬁglgna%ﬁés Wt ﬁ'én%ﬁ&g bg[frggﬁét th@ JBnger

predetermn

o hent . JBdERp |fh%$e§£?‘§§éiﬂ”ﬁé3 it B B8 yarsPorisoriprare pengiDesed in

European countries.
However, in the case where bills transpor'teq so that the longer edges
5 thereof are aligned with the bill transport direction, when bills deposited
through the transaction opening are held between the endless belts, fed to the
bill stacking section and stacked them therein as in the conventional bill
handling machine, it is difficult to stack bills so that the leading ends thereof
are aligned. Therefore, when the stacked bills are taken out from the bill
10 stacking section by the feed-out roller and the take-out roller, bills other than
the lowermost bill are in contact with the take-out roller and are taken out
together with the lowermost bill as the take-out roller is rotated. Since two or

more bills are therefore simultaneously taken out, bill jamming may occur.

L5 SUMMARY OF THE INVENTION
It is therefore an object of the present invention to provide a bill
handling machine which can reliably separate one by one bills whose lengths
in the bill transport direction differ greatly so that they can be handled.

The above and other objects of the present invention can be

0 accomplished by a bill handling machine prdvided with a bill hold and transport -

means which can hold bills therebetween and transport them downwardly and

a bill receiving device for receiving the bills, the bill receiving device comprising

endless drive belt means fixed and extending vertically, endless driven belt |

means movable relative to the endless drive belt means and extending

vertically so as to hold the bills fed from the bill hold and transport means

A



t hensel ves and a bill

transporting section 23. The transporting rollers 2ggmranatatrediimet er

t han t he take-out roller 16 to pronote t Eﬁij m“g,sﬁﬁ?ﬁ ills.
20 Figure 18 is a block diagramof a fIr|ve system an

control system of a bill recejving machi np iZ® HAY 897e

of the present invention and T~ ZEigure 19 is}alblock diagra f a
detecting systemand a control system t hef eof .

As shown in Figure 18, the drive systemof the billlreceiving maching 25

for

10

15

conpri ses 2 HERk8EN 18&:,4]} %nd pt?l%i @%d?ens% ‘Hrﬁfsei rﬁ%ltt f}ﬁegﬂg} taerbil?’pr%sgD }noerm%ép

supported integraily with the endless driven belt means, movable between a
projected position where it is closer to the endless drive belt means than
surfaces of the endless driven belt means on a side. of the endless drive belt
means and a retracted position where it is more apart from the endless drive
belt means than the surfaces of the endless driven belt means on a side of the
endless drive belt means and biased toward the endless drive belt means, and
a plate member located below the endless drive belt means and the endless
driven belt means, the bill handling machine further comprising control means
for conducting control so as to locate the bill press member at the retracted
position, holding the bills fed from the bill hold and transport means between
the endless driven belt means and the endless drive belt means by moving the

endless driven belt means toward the endless drive belt means, lower the bills

-until the bills are no longer held by the bill hold and transport means, then hold

the bills between the bill press member and the endless drive melt means by
moving the bill press member to the projected position, release the bills held
by the endless driven belt means and the endless drive belt means by moving
the endless driven belt means apart from the endless drive belt means, and
release the bills held between the bill press plate and the endless drive belt
means to drop them onto the plate member.

Ina preferr‘ed-aspect of the present invention, the bill handling machine
further comprises a sensor means for detecting that the bill press member has
reached a position where the bills held between itself and the endless drive
belt means are released and outputting a detection signal and the control

means is constituted so as to move the endless driven belt means toward the

gui de 23b formng the | ower surface of the first bill

di nent



- 27 - rotating the drum4, a notor 131 for _driving the endl ess

drive belts 5, a notor 122 for moving the qnﬁhags*draven-belts 6,
a solenoid 142 for opening and cl osi ng t hel Fedt  Shatt e Y,la
sol enoid 149 for opening and closing the second shutter 8% d

he 209 MAt 68stjorit 5

solenoid 112 for projecting the third shutter 9 into
riving the encl%ss

passage and retracting it t heref rom “a%ndtor 207 for
drive belts 11 in the bill receiving sectfion 10, a notor 180 for
nmovi ng the endl ess driven belts 12, a sollenoid 160 for noyilng

(e o LT Praiaesl e in B4 BhtEpretomingd e ertiied sthiina?

the detection signal was lnput from the sensor means, thereby holding the bills

Q_f—f'

between the bill press member and the endless drive belt means and moving
the endless driven belt means apart from the endlegs drive belt means so as

5 to release the bills held between the bill press member and the endless drive
belt means.

ina fdrther preferred aspect of the present invention, the bill handling
machine further comprises take-out roller means for taking out bills from the
bill receiving device.

10 In a further preferred aspect of the present invention, the bill handling
machine further comprises separation roller means for cooperating with the
take-out roller means to separate bills.

The above and other objects and features of the present invention will
become apparent from the following description made with reference to the

15 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.

20 Figure 2 is a schematic longitudinal cross sectional view showing the

details of a transa;:tien 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. |

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



section 25 and the third bill transporting section 27, rotating the vane
wheel 32 10 in the first bill stacking devi ce-30the-vane-wheel 832
in the bill stacking device 80 and the MVane. .k t'ihe safe
90 and rotating the take-out roller 16 via ““aﬁ“éréﬁffﬁﬁﬁgﬂetic
clutch 400 and an el ectromagnetic brake 402, a notof 5%@ &Y 199 or
driving the endl ess drive belts 33 in"tRhe first b{l gﬁf$3 Jévkc 30, a
nmot or 211 for rotating the motor shaft b4l-nA-the—H+st-Dbifl
stacki ng device 30 and the 15 endl ess driven belts 34, nanely, the
nmount i ng un”b ?ﬁ a solenoid 65 for novimg the biTTpress plate
35 in the fiTg iﬂqw st acki ng device 30, a notor 212 for driving
t he endl ess drive helts 833 fiﬁed-in the second bill stacking device ‘

80, a motor 213 fdr'IHER WS ? SENRAALI sidenyeusshawing the strustesoha dirstbill i n

the second bill stacking device 80, a solenoid 214 for driving the bill
press pl at e Stacking device.

Figure 7 is a schematic rear view of Figure 6.

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

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

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

Figure 11 is a schematic side view showing a bill stacking device of a
safe in which a bill has been further fed into the safe and the rear end portion

15 of the bill is detected by a sensor.

Figure 12 is a schematic sfde 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

20 wheel.

Figure 13 is & 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

25 Figure 15.



' [
20 835 provided in the second bill stacking deviiBEPBA{

&

for driving the bill press plate 95 in the $afé 90 a—gat ]

driving neans 215 for driving the first gat 8r, w.a g tf

driving neans 216 for driving the second gate | )rre?ﬁé’lﬁ"g“géwfq or
n

217 for moving the bill stacking plate 94 in the safe gbrww-—fn-..m_., : o’ a
sol enoi d 218 for opening and cl osing tBe-shutter 15 |wcel viing
25 section 10.
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.

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

Figure 20 is a schematic cross sectional view taken along line A-A in
Figure 15 with a motor stopped.

10

DESCRIPTION OF THE PREFERRED EMBODIMENT

As shown in Figure 1, a bill receiving machine includes a transaction
opening 1 used for receiving bills and returning unacceptable bills and the
transaction opening 1 is connected to the inside of the bill receiving machine

15 via a shutter 2. A bill placement base 3 is provided in the transaction opening

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
20 shutter 2 in the bill receiving machine. In the drum 4, a pair of endless drive
belts 5 and a pair|of-endless driven belts 6 are provided so as to face each
other and the pair of endless driven belts 6 are movable with respect to the pair
of endless drive belts 5. A first shutter 7 and a seqond shutter 8 are provided

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

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



As shown in Figure 19, the detection system of the billbrE€geiryViNg: o
machi ne conprises a bill thickness sensor 22, a bill erm-hat ngisedyi on
24 for discrimnating whether or not a billi ifs acceptabl e &n

the denomi nation of the bill when the bill i$ ag cepnpbbey

sensor 39 provided at the entrance of the 5 fiirst bill stackihgi
devi ce 30, a sensor 839 provided at theZentrance of the ~setond
bill stacking device 80, a sensor 93 provided at the ice 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

posi ti on of Rarsageddrd & third shutter 9 is previdediatsa sabstardially entead pastion of
detecting whether or not any bill-is present in 10 the bill receiving

section 10, thedilhktanspes passage ferrned gythetendiess dnve kelts biand 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 trans;ior_t passage formed by the

5 endless drive belts 5 and the endless driven belts 6 is determined to be slightly
greater than the length of the longer edge of the bill whose longer edge is

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

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

10 is also determined to be slightly greater than the length of the longer edge of
the bill whose longer edge is greatest among bills to be handled. Further, the

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

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

15 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

20 drum 4 facing the t‘ransaction 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 sid_e opposite from the drum 4

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

'S bills whose longer edges are shortest are accommodated between the end



Is present at a lower end portion of the bill receivi ng;-’ 40 afd-
sensor 220 for detecting bills in the transagcti on opening 1.
As shown in Figures 18 and 19, the control system of the pi I2|9|;‘me1}99|7n4

machi ne conprises a CPU 250 for outputting drive si gnalls to the respectji Ve

4

15 notors and sol enoids constituting the drive systjem baséd on
detection signals fromthe rEspective sensor iruting. the
detection system The thus constituted bill receiving

machi ne which i s an enbodi nent of t he present invention handl es
bills deposited therelnto by a custoner in the | | owi,ng manner.

20 portionf the, bl placement hases3 anth@o@derqﬁma frﬁ@m {he dging and)

t hrough an i nput nmeans ( not shomm% the CPU 250 out puts drive
signal s to tthe thindoshatter 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

3 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.

10 The bill receiving section 10 comprises a pair of fixed endless drive belts 11,

a pair of endless driven belts 12 movable between a holding position where

bills are held between the endless drive belts 11 and themselves and a

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

integrally with the endless driven belts 12 and movable in parallel to the surface

15 of the endless driven belts 12 on the side of the endless drive belts 11, a lower

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

20 from the bill receivjng section 10, and a separation roller 17 for ensuring that

bills are taken out one by one by the take-out roller 16. The endless drive belts

11 are disposed so that the surfaces thereof on the side of the endless driven

belts 12 are flush with the surfaces of the corresponding endless drive belts 5

when the drum 4 is rotated counterclockwise from the position shown in Figure

25 1 by 90 degrees. -
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is determ ned to be slightly greater than the length of the
| onger edge of a bill whose | onger edge
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When bills taken into the drum 4 and held between the endless drive
belts 5 and the endless driven belts 6 are to be fed to the bill receiving section
10, the drum 4 is rotated counterclockwise from the position shown in Figure
1 by 90 degrees and the endless drive belts 5 and the endless drive belts 11
are driven. As a result, the bills are fed into the space between the endless
drive belts 11 and the endless driven belts 12 and held therebetween. Further,
the bills are fed into the bill receiving section 10 by driving the endless drive
belts 11. Then, the endless driven beits 12 are retracted to the retracted position
and the bills are stored in the bill receiving section 10 as supported by the
endless drive belts 11, the bill press plate 13 and the lower end plate 14.

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

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

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
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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
28.

The first bill stacking device 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 stackin_é; 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



of the bill placenent base 3 on the side opposite from
third shutter 9 in such a manner that a part
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9 I n such a manner _that a part thereof is gl aced on the end| ess
drive bel t scgstomer, and.a safe 90 located on the rear side of the bill receiving machine

for storing received and acceptable bills.

5 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 trénsaction opening 1, but not accepted by the customer, are again fed
to the drum 4 and collected in the unacceptable bill collecting section 29.

10 The total value of the deposited bills is displayed on a display means
{not shown) based on the discrimination made by the bill discriminating section
24. When the customer confirms the amount of deposited bills and instructs the
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

15 transporting section 27 via the bill receiving section 10, the first bill transporting
section 23, the bill discriminating section 24 and the second bill transporting
section 25. Then, they are stored in the safe 90 by the second gate member
28.

Figure 2 is a schematic longitudinal cross sectional view showing the

20 details of the transaction opening and the drum shown in Figure 1.

As shown iIn 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

'5 of a bent portion 2a of the shutter 2 extending from the upper portion of the



25 bills are held between the endless drive belts 5 and the endl ess

driven belts e = 30 -

6. Further, the CPU 250 outputs a drive signal to the no§REPABA:; L& EVES
t he endl ess drive belts 5, whereby the bills e'réiilb'é‘t.’"" en_tAg]
endl ess drive belts 5 and the endl ess driven pefts 6 are take
in the drum 4. Wien 3Re-Dbills have beep take® May t99g dr
4, the CPU 250 outputs 5 drive signals to the okm;gg and the

sol enoid 142, thereby closing the shutter
shutter 2 toward the drum 4 in substantially the horizonta
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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

5 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 3is a schematic front view of the shutter 2.

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

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

15 therefore engage with the concave portions 3b unless one or more bills remain
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

20 base 3 by detecting whether or not the shutter 2 is closed.

As shown i‘n 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.

25 Further, the movable endless driven belts 6 are wound around rollers



2 and the first shutter 7 and outputs a drive signal_to the notor 126,
t her eby rotating the drum4 countercl ockvmhge; pypgg ﬁi@gr" —f
t he position shown in Figure 1. SO 1
250 outputs a drive signal to the notor 180 and drl\} 10 the fm or
180 until the sensor 183 is actuated by the sensor @ctuaZ if?rm‘plﬁggye !18

and an actuating signal is input to thé3CPU 250, thérebx novi ng the; ehdl ess
driven belts 12 away fromthe endl ess drive belts 1{l as shown TH Figures 13
and 14. Si nul taneously, the CPU 250 outputs a drivewsignal _to the soljlenoid

rlg'?ract ed ancpfhgog 8535 fthseglF 053@36@1 8, Bqé?gg?;lrtet@éagﬁ't ﬁ@@%girj:@['gla ®

drive belts 11 by the sprin via the link 162, the arm 163,
the roller mﬂn@Ftlﬂ@ném%mbeégQ?ﬁﬁwmt@d @1 thendrugn 4 togae 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
5 to the surface of the endless driven belts 6. When the endless driven belts 6
are moved apart from the endless drive belts 5, the bill guide 111 engages with
a stopper (not shown) and is located at a position closer to the endless drive
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
10 close to the endless drive belts 5 so as to be able to hold bills between the
endless drive belts 5 and themselves, the bill guide 111 is retracted to a
position more apart from the endless drive belts 5 than the surfaces of the
endless driven belts 6 on the side of the endless drive belts 5, thereby
preventing the bill guide 111 from influencing the bill holding and the bill
15 transportation.

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

20 transport passage comprises an upper shutter member 8a and a lower shutter
member 8b. The fi;st 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 othgr.

Further, the lower end portion of the third shutter 9 which can project

5 into or be retracted from the bill transport passage formed by the endless drive



and the connecting nenber 166 is retracted behind the surface of the

endl ess driven belts 12 on the side of the s$rﬂ++MembﬁLts 11
agai nst the spring force of the spring 158. {2 ACE O

the CPU 250 outputs a drive signal to the sol enoid 142 theréb

opening the first shutter 7 and outputs a drive signgl jtostge

t her eby driving the endl ess drd ve belts 5, Jergby ﬁguégzg

the bills held between the endl ess drlve b It§“€%ﬂﬂd~&h d ess
driven belts 6 fromthe drum4. The CPU utputs a stop signa
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is connected to the tip end portlon 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'driye belts 5 by actuating the
5 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 Ieff side view of the drum 4 of the bill receiving
machine.
10 As shown in Figure 4, roller shafts 108a, 110a of the rollers 108, 11.0
among the three rollers 108, 109, 110 around which the endless driven belts
6 are wound project the outside of the drum 4 through a pair of elongate slots
115a, 115a formed on the left side piate 115 of the drum 4 with respect to the
bill transporting direction to extend in the direction perpendicular to the bill
15 transport passage and are connected to a pair of blocks 117, 117 movable
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
20 connected to the lower edge portions at the opposite end portions of the
connecting plate 1%8,-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 rﬁoved upwardly in Figure 4,

’5 the upper side surface of a bent portion 121a extending from the lower end
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Further, the CPU 250 outputs a drive signal to the

L

notor 180 and drives the notor 180 rever,iﬁ-m ,},J{f},t;',’l;ﬁbzaﬁgah%-_mgy{ or 184

is actuated by the sensor actuating pl at M85 andh A0
Is input to the CPU 250. Therefore, the cam foll ojer 186

si gnal

I's pushed to the right in Figure 16 by the cam 182} {he2 @yAY 3997
swi ngi ng the drive arm 188 cl ockwi se-ab®dut the shalt|187 and the shi ng arm

i ng

190 connected to the drive arm 188 via the spring 189 1S swng c[ockw se
about the shaft 187. As a result, the shaft 1 53b éengaged wiih the. notched

portion
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portion of the release arm 121 in substantially the horizontal direction engages
with the lower edge portion7 at the center portion of the connecting plate 118,
whereby the connecting plate 118 is moved upwardly against the spring force
of the sprihg 120. The upper end portion of the relea‘se arm 121 in Figure 4 is
connected to a swing arm 123 f_ixed to the output shaft 122a of a motor 122
mounted on the side plate 115 of the drum 4 and is movable upwardly in Figure
4 by rotating the motor 122.

Further, as shown in Figure 4, a pulley 124 is fixed to the side plate 115
of the drum 4 and a belt 127 is wound around the pulley 124 and a puliey 125
fixed to the output shaft 126a of a motor 126 mounted on the body of the bill
receiving machine. The drum 4 is rotatable about a center shaft 4a thereof by
driving the motor 126. In this embodiment, the motor 126 can be repeatedly
rotated little by little in both forward and reverse directions by a later mentioned
CPU (not shown).

Figure 5 is a schematic right side view of the drum 4 of the bill receiving
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 drivén 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 transmitte;:i to the endless drive belts

5 via the pulleys 129, 130 and rollers 103, 105.
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bills are reliably held between the endl ess driven belts 12 and the endl ess
drum 4'so as to be swingable about pins 135a, 135b extending in the direction

perpendicular to the bill transporting direction betvs'/ee_n a closed position where
they close the bill transport passage and a open position where they open the
bill transport passage. In Figure 5, the portion of the upper shutter member 7a
below the pin 135a is formed with an elongate slot 136a extending in the
direction perpendicular to the bill transportation direction and the lower shutter
member 7b above the pin 135b is formed with an elongate slot 136b extending
10 in the direction perpendicular to the bill transportation direction. Pins 137a, 137b
formed on a slide plate 137 movably mounted on the drum 4 in the bill
transporting direction penetrate through the elongate slots 136a, 136b. One
end portions of a pair of springs 138, 138 are connected to the end portion of
the slide plate 137 closer to the second shutter 8. The slide plate 137 is biased
15 by the pair of springs 138, 138 toward the second shutter 8 to hold the upper
shutter member 7a and the lower shutter member 7b via the pins 137a, 137b
at the closed position as shown in Figure 5.

Furthermore, a pin 141 provided at the tip end portion of a drive arm 140
mounted on the drum 4 to be swingable about a shaft 139 engages with the end
20 portion of the slide plate 137 closer to the second shutter 8. The tip end portion
of the plunger 14‘2a- 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

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



drive belts 11. 20 Then, the CPU 250 outputs drlve s gn,a_Ls to

the nmotor 131 and the notor 207 to drive themgm ‘Bekts
5 and the endless drive belts 11, t her eby fG‘EdI«' the--bi-k- -~-" | d
bet ween the endless drive belts 5 and the endl ess ! drlveQ pelgtw 6
and between the endl ess drive belts 11 and the endl esg drl GShhAY 597 ;
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bills are detected by the sensor 196 and a detection dignal

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

swung about the pins 1353, .1 35b via the pins 1373, 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

5 shutter member 8_b 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 transport passage and a open position where they

open the bill transport passage. In Figure 5, the portion of the upper shutter

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

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

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

slot 144b extending in the direction perpendicular to the bill transportation

direction. Pins 145a, 145b formed on a slide plate 145 movably mounted in the

15 bill transporting direction on the drum 4 penetrate through the elongate slots

144a, 144b. The other end portions of the pair of springs 138, 138 one end

portions of which are connected on the slide piate 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

20 the upper shutter member 8a and the lower shutter member 8b via the pins
1443, 144b at a cl;nsed 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 shgft 146 engages with the end

portion of the slide plate 145 closer to the first shutter 7. The tip end portion of

15 a plunger 149a of a solenoid 149 is connected to the drive arm 147 between
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not or 180 is driven in the forward direct+en—the-endless dri ven
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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 sbrings 138, 138. As a result,

5 the upper shutter member 8a and the lower shutter member 8b are swung
about the pihs 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.

10 As shown in Figure 6, the first bill stacking device 30 comprises a vane
wheel 32 below a roller pair 31 located adjacent to the first gate member 26
shown in Figure 1, a pair of fixed endless drive belts 33 below the vane wheel
32 and a pair of movable endless driven belts 34 above the vane wheel 32. A
bill press plate 35 for pressing stacked bills is swingably mounted on a support

15 shaft 36. A group of rollers 37 and the support shaft 36 are supported by a
mounting unit 38. A sensor 39 for detecting the rear end portion of a bill is
Pprovided 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 beits 33 are fixed
is formed with an opening 41 extending perpendicularly to the endless drive

20 belts 33, and a roller shaft 42 fixed to the mounting unit 38 for rotatably
supporting a centra'l reller 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

25 central roller around which the endless driven belts 34 are wound among the
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portion 46 formed in the tip end portion of a swing arm 45 and the swing arm

5 45 is swingably supported by a shaft 47. One end portion of a spring 48 is
connected to the swing arm 45 and the other end portion of the spring 48 is
connected to a connecting arm 49. The connecting arm 49 is swingably
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

10 downwardly in Figure 7. A cam 55 to which a motor shaft 54 is fixed is rotatably
mounted on the crank arm 51.

As shown in Figures 6 and 7, the first bill stacking device 30 comprises
an upper shutter member 56a swingable upwardly about a pin 68a and a lower
shutter member 56b swingable downwardly about a pin 68b on the side

15 opposite from the vane wheel 32. The upper shutter member 56a and the lower
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

20 the outside through an opening 59 formed in the unit side plate 40 and the
roller 60 is engagec‘j 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

25 motor shaft 54.



substantially aligned with the upper surface of the |QW€§!‘ ;a.pl ate" 14 due
to a force acting on the bills fromthe | oder- end’plate 14

When a predeterm ned tine period has passed after the GPU 250 §
outputted the stop signal to the notor 180, the CPU 35Q oatgput’s’ awarlﬁve

si gnal to the notor 180 to driveijthHe notor 180, . §

reversely for a predetermned tine 20 -

More specifically, when the motor shaft 54 |s rotated while the endless
driven belts 34 shown in FigiJres 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 fitfed' into the elongate slot 52
5 formed in the crank arm 51 is biased downwardly by the spring 53, it is lowered
and the connecting arm 49 is swung downwardly. Therefore, the swing arm 45
is also swung downwardly by the spring 48 and the roller shaft 42 rotatably
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
10 driven belts 34 mounted on the mounting unit 38 is moved close to the endless
drive belts 33.
When the endless driven belts 34 is lowered and comes into abutment
with bills stacked in the first bill stacking device 30, the lowering movement of
- the mounting unit 38 is stopped and the swinging movements of the swing arm
15 45 and the connecting arm 49 are also stopped. Although the crank arm 51
continues to be lowered, the movement of the pin 50 formed on the connecting
arm 49 and fitted into the elongate slot 52 formed in the crank arm 51 is
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
20 force of the spring 53.
Further, as\shown in Figures 6 and 7, the bill press plate 35 comprises
a roller 63 projecting to the outside through an opening 64 formed in the unit
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

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



period. As a result, the bills whose |eading edges are | ocated on_the | ower

end plate 14 are again held between the bijy: press. jhand
the endl ess drive belts 11. Then, the CPU 250.0ufputis:a-drive -
signal to the nmotor 180 to drive 5 the nmotor 180 forwardly a;!d when
the sensor 171 is actuated by the sensor t%uat?.éi’i?-b‘l.‘:hi‘.?@7l 0 {and

an actuating signal-is input to the CP@1250, the CPU i 250 dut put s
a stop signal to the notor 180. Further, after a predeterm ned tine
peri od has passed, the CPU 250 outputs a drive signai—to-i-he—nptor..180 to
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bills by repeating the holdin%, )
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
5 portion of the link 67 and the side surface of which abuts against the roller 63.
As shown in Figures 6 and 7, when bills are stacked in the first bill
stacking device 30, the endless driven belts 34 are kept at a position apart from
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,
10 the solenoid 65 is driven at appropriate timing and the actuating plate 69
presses the roller 63 to the left in Figure 6 and to the right in Figure 7, whereby
bills are stacked by the bill press plate 35 in such a manner that the rear edges
of the bills are aligned with one of the wall portions of the first bill stacking
device 30.

15 On the contrary, after the motor shaft 54 has been rotated, the
| mounting unit 38 lowered and the bills stacked in the first bill stacking device
30 held between the endless driven beits 34 and the endless drive belts 33, the
roller 63 is moved downwardly along the opening 64 formed in the unit side
plate 40 énd, as shown in Figure 8, the bill press plate 35 is located above the
20 surface of the endless driven belts 34 on the side of the endless drive belts 33,
thereby preventing the bill press platé 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.

25 The bill stacking plate 70 is connected to a slide plate 71 engaged with the roller
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t hereby driving the flrst bill transporting section 23, the second bill

transporting

and the third bill trans n 27

20 ction Q ecti
and rotati néhﬁf@@a@fﬁ%wva e together yyith the H&PH‘“U"Q UH :{é gctE ‘ﬁ%ﬁ ce
30, the vane wheel 832 in the second bill ackin deV|ce 80 and
the vane whebivesrbelis 34 Owingbiblstacking thersforepthebd stackmg plate JQtip lacated

drive signa

10

15

20

to the solenoid 218 to open the shutter 15 and outputs _
above the upper surface of the endless drive belts 33 through the space

between the pair of endless drive belts 33 and bills are received on the upper
surface thereof. On the other hand, when the stacked bills are held between
the endless driven belts 34 and the endless drive belts 33 for feeding out the
bills from the first bill stacking device 30, the bill stacking plate 70 is retracted
below the upper surfaces of the endless driven belts 34. Since bills are stacked
on the bill stacking plate 70 in this manner, the first bill stacked is not subjected
to a frictional force from the endless drive belts 33. Therefore, it is ensured that
the first bill can be stacked in the first bill stacking device 30 in the desired
manner.

The second bill stacking device 80 has the same structure except that

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
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
rear end portions ;)f -bills fed into the safe 90 by the vane wheel 92. Bills are
stacked on a movable bill stacking plate 94. The movable bill stacking plate 94
is movable vertically in accordance with the numper 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
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a predeterm ned nunber of bills Iocategh
P

to the notor 207 to drive the endl ess d rve'-be4 48 - ;L;L Ash_a

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 80 and the bill is led along the Iéwgr surface of the bill press
plate 95, when the bill has been further fed into the safe 90 and that the rear
end portion of the bill is detected by the sensor 93 and when the solenoid 96
has been driven to press the leading end portion of the bill press plate 95 toward
the bill stacking plate 94, thereby stopping the bill fed into the safe 90, and the
rear end portion of the bill has been scraped off downwardly by the vane wheel
92. More specifically, when a predetermined time period has passed after a bill
was fed into the safe 90 along the lower surface of the bill press plate 95 by the
vane wheel 92 and the rear end portion of the bill was detected by the sensor
93, the solenoid 96 is driven, thereby stoﬁping the bill fed into the safe 80 and
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

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
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 ﬁ.xed 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,




5 Since the circunferential surface of the take-out roller 16

I's formed of a high friction material and tpe Fake-out—roller 16
is formed with the large di aneter portion, ~éﬁa i ametie
portion and the | arge dianeter portion (not j $hown) which -mesh

with the small dianmeter portion, the large dianmeter porii opg sy 4ng» | a&nd
the small dianmeter portion of the sep‘ar?ﬁt ion roller 1%, |a séparat'fon fo ce

10 acts on the bills fromthe first bill separafi 6fn sect+on—-_ ] }
| er

constituted by the take-out roller 16 and tLhe separation rol
Si mul ¢ ancousi 30 184c PEYERaBl ' subadriifL B dtfats 153, 1530 SRR SHpone T Y 2
the space bet{ERi Membaf 8850 Rl epnter shath 58Res Ted 0 THeuAUpRAR TRGTHS | o
1 8a. Howeve_lr 52 grllcri] ?l?rtﬁgre plf'crjiec?ttsi tgntﬁle gt?trsfdee gfr tcl)'\deut‘ir?ict]I sli)c?é \gleaeig 150, as shown in
Figures 14 and 15. A mounting block 155 is fixed to the projecting portion of
5 . the shaft 153b. The mounting block 155 is supported by the unit side plate 150
via a slide rail 156 that extends horizontally.
The bill press plate 13 is supported by the shaft 153a, 153c via
supporting members 157a, 157b and is biased by a spring 158 toward the
endless drive belts 11.
10 A solenoid 160 is supported by the shaft 153b projecting to the outside
of the unit side plate 150 and an arm 163 is swingably supported by a link 162
mounted on the plunger 161 of the solenoid 160.
One end portion of a connecting member 166 is swingably mounted on
a shaft 165 located in the vicinity of the upper end portion of the support member
15 152 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 1686.
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
20 support member 1152 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

5 183 and the sensor 184.
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swingably supported by a shaft 187 via a spring 189 and swingably supported
by a shaft 187 at one end portion thereof and is cénnected 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 whether or not any bill is present at a
lower end portion of the bill receiving section 10.

Figure 17 is a schematic side view of a bill take-out device for taking
out bills from the bill receiving section 10.

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 with 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, and
a bill thickness sensor 22 comprising a reference roller 19, a driven roller 20
and a rotary encoder 21 for detecting the thickness of a bill based on the
amount of the mov‘e'ment of the driven roller 20 detected by the rotary encoder
21 when the bill passes through the gap between the reference roller 19 and
the driven roller 20 and outputting a detection sigpal.

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

frictional material and is formed along the shaft thereof with a large diameter
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portion, a small diameter portion and 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 thg large diameter portion of
the take-out roller 18. 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
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
di_sconnect 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.

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

‘provided in the first bill transporting section 23 for holding a bill between

themseives and a bill guide 23b forming the lower surface of the first bill
transporting section 23. The transporting rollers 23a are rotated faster than the
take-out roller 16 to promote the separation of bills. |

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

As shown in Figure 18, the drive system c;f the bill receiving machine

comprises a motor 100 for opening and closing the shutter 2, a motor 126 for



t hrough the space between the reference roller 19 and t h “w.i

and outputs a detection signal to the CPU 250 :

j udges based on the input detection signal thatlmQ§(B 3
t hi ckness is double or nore the 10 t hi ckness of bi ? %mﬁ&mﬂ gi
and judges based on the anount of rotation of t he.driven rolller
20 detected by the rotary encoder 21-tRdt the tine perijod for

whi ch the bill thickness sensor 22 detécts the bill or brits—whese

t hi ckness is greater t han doubl e the thickness of bills to be
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one- by one, 1A 125 a6 GRSHESS REVENdXRIBngnBEDoL] e dIceParpg and
P et e N osing the first shutter 7, a Solenaid 149 for ro°pr£?1?r?get£n% closing the second
shutter 8, a solenoid 112 for projecting the third sﬁutjcer 9 into the bill transport

5 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

section 25 and the third bill transporting section 27, rotating the vane wheel 32

10 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

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

15 endless driven belts 34, namely, the mounting unit 38, a solenoid 65 for
moving the bill press plate 35 in the first bill stacking device 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

the second bill stacking device 80, a solenoid 214 for driving the bill press plate

20 835 provided in the second bill stacking device 80, a solenoid 96 for driving the

bill press plate 95 i;'l 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 the shutter 15 in the bill receiving

25 section 10.
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As shown in Figure 19, the detection system of the bill receiving
machine comprises a bill th-ickness sensor 22, 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 prévided 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 whether or not any bill
is present at a lower end portion of 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
motors and solenoids constituting the drive system based on detection signals
from the respective sensors constituting the detection system.

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

When a cu§tomer 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

25



3 6 period is shorter than the predeterm ned tinme period,

be consi dered that the bills overl ap slighrﬁgf'ﬂ frhembrrrs;can
be separated one by one by transporting the girng: bi by t
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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 bfll placement base 3 in the transaction openi.ng 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, 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 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
belts 5.

Then, when the customer places bills on the bill placement base 3 in

the transaction opening 1 and the endless drive belts 5 and inputs an instruction

signal for receiving the bills through the input means, the CPU 250 outputs a
drive signal to the solenoid 112, thereby retracting the third shutter 9 held at
a position where it projects into the bill transporting passage and outputs a drive
signal to the motorl122, thereby lowering the endless driven belts 6. Since bills
whose lenger edges are shortest are accommodated between the end portion
of the bill placement base 3 opposite from the drum 4 and the third shutter 9
in such a manner that a part thereof is placed on fhe endless drive belts 5, all

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

it can

he

no



10 transporting rollers 23a rotated at hi gher speed. Accordingly,
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5 and the endless driven belts 6 are taken in the drum 4.
When the bills have been taken in the dfum 4, the CPU 250 outputs

5 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 1286, thereby
rotating the drum 4 counterclockwise by 90 degrees from the position shown
in Figure 1.

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

10 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
and drives the solenoid 160. As a result, the plunger 161 is retracted and the

15 bill press plate 13 biased toward the endless drive belts 11 by the spring 158
via the link 162, the arm 163, the roller 167 at the tip end portion of the arm 163
.and the connecting member 166 is retracted behind the surface of the endless
driven belts 12 on the side of the endless drive belts 11 against the spring force
of the spring 158.

20 Then, the CPU 250 outputs a drive signal to the solenoid 142, thereby
opening the first sr;utter 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

25 of the bills has been fed out, thereby stopping the motor 131.



side on the bill receiving machine while its orlentapf;r‘i

that the | onger edge thereof lies parallelﬁf

transporting direction, and is delivered to Bi'f
transporting section 25. When a b|II 9 dit
second bill transporting section 25, the 25 Bi ]l %Fgcﬁyxfggti
section 24 provided at the beginning'eﬁﬂ portion of |the

37 second bill transporting section 25 dlscr|n1nates whether or

not it is acceptable
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

5 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 plate 150 and, therefore, the endless

10 driven belts 12 is moved toward the endless drive belts 11. Although the drive
arm 188 is swung clockwise about the shaft 187 by the motor 180 until the
sensor 184 is actuated by the sensor actuating plate 185 and an actuating
signal is input to the CPU 250, since the swinging movement of the swing arm

- 190 is prevented by the bills held between the endless drive belts 11 and the

15 endless driven bellts 12, the swing arm 190 is stopped at a position depending
on the number of the bills. As a result, the endless driven belts 12 are biased
by the spring force of the spring 189 toward the endless drive belts 11 and the
bills are reliably held between the endless driven belts 12 and the endless
drive belts 11.

20 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 belt§ 11 and the endless driven
belts 12 into the bill receiving section 10.

25 When the bills are detected by the sensor 196 and a detection signal
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and the motor 207, thereby stopping the endless drive belts 5 and the endless
driven belts 6 and simultaneously outputs a stop signal to the solenoid 160 to
stop the solenoid 160. As a result, the bill press'pla_te 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 endl_ess drive belts 11 and the bill press plate 13 projects away
from the endless driven belts 12 toward the endless drive belts 11 to hold the
bills between the endless drive belts 11 and itself.l

As the motor 180 is further rotated forwardly and the endless driven
belts 12 are moved away from the endless drive belts 11, the bill press plate

13 is gradually moved away from the endless drive belts 11. As a result, when

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

bill press plate 13, an actuation signal is input to the CPU 250 and the CPU 250

outputs a stop signal to the motor 180 to stop the drive of the motor 180. Figure

.20 shows the state when the motor 180 is stopped as a result of outputting the

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 fall onto the lower end plate
14 by their dead I;)ad. 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 platej 4,

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

belts 11. Then, the CPU 250 outputs a drive signal to the motor 180 to drive
the motor 180 forwardly and when the sensor 171 is actuated by the sensor
actuated plate 170 and an actuating signal is input to the CPU 250, the CPU
250 outputs a stop signal to the motor 180. Further, after a predetermined time
period has passed, the CPU 250 outputs a drive signal to the motor 180 to
drive the motor 180 reversely for a predetermined time period and outputs a
stop signal to the motor 180 to stop the motor 180 while the bills are held
between the bill press plate 13 and the endless drive belts 11.

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

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

and the endless drive belts 11 are then taken out from the bill receiving section

10 one by one. For this, the CPU 250 outputs a drive signal to the motor 208,
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 Istacking 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
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

a
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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
the take-out roller 16 is rotated and the bills are fakgn 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 diameter portion and the large diameter portion (nof
shown) which mesh with the small diameter portion, the large diameter portion
and the small diameter portion of the separation roller 17, a separation force
acts on the bills from the first bill separation section constituted by the take-out
roller 16 and the separation roller 17 to prevent two or more bills from being
taken out simultaneously.

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

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

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
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 1 8a 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 bein.g
simultaneously taken out. |

Since the circumferential surface of the take-out roller 16 is formed of
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therefore, provided with the bill thickness sensor 22 comprising the reference
roller 19, the driven roller 20 and the rotary encoder 21. The bill thickness
sensor 22 detects the bill thickness based on the amount of the movement of
the driven roller 20 detected by the rotary encoder 21 when a bill or bills pass
through the space between the reference roller 19 and the driven roller 20 and
outputs a detection signal to the CPU 250. When the CPU 250 judges based
on the input detection signal that the bill thickness is double or more the
thickness of bills to be handled and judges based on the amount of rotation of
the driven roller 20 detected by the rotary encoder 21 that the time period for
which the bill thickness sensor 22 detects the bill or bills whose thickness is
greater than double the thickness of bills to be handled is longer than or equal
to a predetermined time period, the CPU 250 judges that two or more bills are
being fed with considerable overlap. Since it is difficult to separate such bills

one by one, the CPU 250 releases the electromagnetic clutch 400 for a

predetermined time period and drives the electromagnetic brake 402 to

temporarily stop the take-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 thé 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.

To the contrary, when a bill or bills whose thickness is than double or

more the thickness of bills to be handled are detected but the detection time
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transporting the preceding bill by the transporting rollers 23a rotated at higher
speed than the take-out roller 16. In this case, thérefore, the CPU 250 outputs

5 no signal and continués the bill handling.

Therefore, the predetermined time period based on which the CPU 250
determines whether or not the electromagnetic clutch 400 should be released
and the electromagnetic brake 402 should be driven is determined depending
on whether or not two or more bills overlap enough to separate them by the

10 transporting rollers 23a rotated at higher speed. Accordingly, although the
predetermined time period depends on the rotation speed of the take-out rolier
16, the rotation speed of the transporting rollers 23a, the longest length, the
shortest length and the material of bills to be handled and like, it may be
determined to be a time period for which a half length of the longest bills to be

135 handled can be detected.

When the bill thickness sensor 22 no longer detects any bill taken out

-one by one, the CPU 250 outputs a drive signal to the motor 207 to rotate the
endless drive belts 11, thereby feeding out bills located on the side of the
- endless drive belts 11 toward the take-ouf roller 16.

20 In the first bill transporting section 23, each bill is fed toward the rear
side on the bill recéiving 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

25 bill discriminating section 24 provided at the beginning end portion of the
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second bill transporting section 25 discriminates whether or not it is acceptable
and the denominatijon theréof when it is discriminated to be acceptable and
outputs a detection signal to the CPU 250.
The bill delivered to the second bill 'tra'nsporting section 25 is
5 transported upwardly and then toward the rear side of the bill receiving
machine. When a bill discriminated to be unacceptable by the bill discriminating
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
10 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
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

15 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
stacking device 30. when the sensor 39 provided at an entrance detects the
rear end portion of the unacceptable bill, a detection signal is output to the
CPU 250 and when a predetermined time period has passed after the CPU 250

20 received the detection signal from the sensor 39, the CPU 250 outputs a drive
signal to the solenc‘>id-65, thereby pressing the tip end portion of the bill press
plate 35 toward the bill stacking plate 70. As a result, the unacceptable bill is
stopped so that the leading end portion thereof is located at a predetermined
position and the rear end portion of the unacceptable bill is scraped off by the

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



stacking device 30 are held between the endl ess driven belts 34 and the
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On the other hand, when a bill discriminated to be acceptable by the bill

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

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

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

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

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

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

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

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

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

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

15 entrance of the se.cond bill stacking device 80, a detection signal is output to

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

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

solenoid 21 4, thereby pressing the bill press plate 835 downwardly. As aresult,

the acceptable bill is stopped so that the leading end portion thereof is located

20 at a predetermined position and the rear end portion of the acceptable bill is

scraped off by thc;,- vane whéel.832 rotated by the motor 208, whereby the

acceptable bill is stacked i.n 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 oh the side of the vane wheel 832.

25 When the CPU 250 judges based on detection signals from the sensor

34



Wien the unacceptable bills have been taken in the drum4, the CPU
250 outputs a drive signal to the solenoid 149 to clos i e TR
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8 20 and outputs a drive signal to the notor 126,

drum 4 countercl ockwi se by about 45 degrees rther the CPU 250
out puts drive signals to the sol enoi d 142 anfi {he2 SoEor 100 t of
open the first shutter 7 and - 3fhe shutter 2 of the transactlon:
opening 1 and outputs a drive signal to the notor 3 131 to drive

the endl ess drive belts 5, thereby returning the unacceptable.hills 25
gggo the bil |950 ér?& ﬁwrree%nggrs{egé ana de?tec{lgrr\] Sé?gcr%a'l?r?pu%%lmﬂe]bill Eﬂ%ﬂmiﬁ&?oncpu
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
5 rotates the motor shaft 54 to move the mounting unit 38 and the endless driven
belts 34 downwardly. As a result, unacceptable bills stacked in the first bill
stacking device 30 are held between the endless -driven belts 34 and the
endless drive belts 33. At this time, the bill press plate 35 is located above the
upper surface of the endless drive belts 33. Simultaneously, the CPU 250
10 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 beits 34 and
the endless drive belts 33 are held by the endless drive belts 5 and the endless
15 driven belts 6. Then, the CPU 250 outputs drive signals to the motor 210 and
the motor 131 to drive the endless drive belts 33 and the endless drive belts
5, thereby taking the unacceptable bills in the drum 4.
When the unacceptable bills have been taken in the drum 4, the CPU
250 outputs a drive signal to the solenoid 149 to close the second shutter 8
20 and outputs a drive signal to the motor 126, thereby rotating the drum 4
counterclockwise ey-about 45 degrees. Further, the CPU 250 outputs drive
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

25 onto the bill placement base 3 in the transaction opening 1. Then, the CPU 250
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bill transport passage, theréby 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 ba_sé 3 in the transaction opening 1 on the side
opposite from the drum 4 and the portion into which the third shutter 9 projects
is determined to be slightly greater than the length of the longer edge of a bill
whose longer edge is greatest among bills to be handled and the length
between the end portion of the bill placement base 3 on the side of the drum
4 and the portion into which the third shutter 9 projects is determined to be
shorter than the length of the longer edge of a bill whose longer edge is shortest
among bills to be handled, the bills whose longer edges. are greatest among
the bills to be handled are placed over the entire portion of the bill placement
base 3 and parts of the bills whose longer edges are shortest are placed on the
bill placement base 3 and both of them are returned to the transaction opening

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

{locating the shutter 2 on the bills returned onto the bill placement base 3 in the

transaction opening 1 to press the bills by the dead load of the shutter 2.

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 t‘he- bills are acceptable and the denominations of the
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
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The acceptable bills fed back into the drum 4 are fed into the bill
receiving section 10 in the same manner as when first deposited and are further
fed to the second gate member 28 via the first bill transporting section 23, the
second bill transporting section 25, the first gate member 26 and the third bill
transporting section 27. Then, they are fed toward to the safe 90 by the second
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
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
portion thereof is scraped off by the vane wheel 92 rotated by the motor 208
so that the acceptable bill is stacked in th-e safe 90 in such a manner that the
rear end portion thereof is aligned with the wall portion of the safe 90 on the
side of the vane wheel 92.

When the c;ustomer does not accept the unacceptable bills returned to
the transaction opening 1, even after a predetermined time period has passed
from the return of the unacceptable bills the transagtion 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
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same manner as when depositing bills. Then, the drum 4 is rotated
counterclockwise to a positién 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 unaccepta'ble bill collecting section 29.
5 According to the above described embodiment, bills, as held between
the endless drive belts 5 and the endless driven belts 6, are held between the
endless drive belts 11 and the endless driven beits 12 and 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
10 in the bill transporting direction are much different can be fed into the bill
receiving section 10 without disturbing the positional relationship therebetween.
Further, after the bills have been 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
15 endless drive belts 11. Then, the endless driven beits 12 are moved to a
predetermined position apart from the endless driven belts 11, thereby
releasing the bills held by the bill press piate 13 and the endless drive belts 11
and dropping the bills on the lower end plate 14. Therefore, the bills can be
transported so that their longer edges lie parallel to the bill transporting
20 direction and even in the case of bills whose lengths in the bill transporting
direction differ gre\atly, the leading edges thereof can be reliably 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

25 dropped on the lower end plate 14 are held between the bill press plate 13 and
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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
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 foller which is normally provided and, therefore, the
structure of the bill receiving section can be simplified.

Furthermore, the first bill stacking devicé 30 for stacking unacceptable
bills therein, the second stacking device 80 for stacking acceptable bills therein
and the bill stacking device 91 of the safe 90 for stacking received bills therein
are respectively provided with the bill press plates 35, 835, 95 which guide each
bill along the lower surface thereof into the bill stacking devices and press onto

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

.of the bill was detected, thereby stopping the bill so that the leading edge of the

bill is located at a predetermined position. Therefore, even if bills whose
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 stacl‘< the bills so that one end portions thereof are aligned.
Moreover, the Iength between the end portion of the bill placement base
3 in the transaction opening 1 on the side opposnte 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
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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

5 1 is determined to be shorter than the length of the longer edge of a bill whose
longer edge is shortest among bills to be handled. Therefore, bills can be
deposited into the transaction opening 1 so that bills whose longer edges are

greatest among bills to be handled are accommodated between the end

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

10 - shutter 9 to substantially abut against the third shutter 9 and that bills whose
longer edges are shortest are accommodated between the end portion of the

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

a manner that parts thereof are placed on the endless drive be'lts 5, whereby

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

15 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

portion of the bill transport passage into which the third shutter 9 projects is
determined to be shorter than the length of the longer edge of a bill whose longer

edge is shortest among bills to be handled. When unacceptable bill are

20 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

bill placement base 3 so that the customer can easily collect unacceptabie bills.

The present invention has thus been shown and described with

reference to specific embodiments. However, it should be noted that the

)5 present invention is in no way limited to the details of the described



the transaction opening 1, even after a predeterm ned._tinme. period _has
passed fromthe return of the unacceptabli@hil; ey transdct i on
opening 1, the shutter 2 of the transactijorrepeni-ng-1-ang tihe
first shutter 7 are opened and the 25 unaccept gblie hills on the Qill

pl acement base 3 are taken in the drum4 in the 2 G MAY 1997 |

-42- sane manner as when defidsiting billis.L Then. the drym| 4 is
rot at ed counterclockwi se to a position wjere it faces the

entrance of the unacceptable
| arrangements but changes and modifications may be made without departing

from the scope of the appehded claims.

For example, in the above described embodiment, although the

explanation is made with respect to the case where a bill handling machine is

5 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
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

10 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 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

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

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

20 214, 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 'th‘e' bill press plate 13 and the
endless drive belts 11, whereafter the bills are fed out of the bill receiving

25 section 10. However. bills dropped on the lower end plate 14 and held between



bill collecting section 29 and the endl ess drive beIt&GQ

t he unacceptable bills are collected in the dn&cc _;
collecting section 29. 5 According to the above"descrlb d
enbodi ment, bills, as held between t he endbeés arg pevy L;s.S and
the endl ess driven belts 6, are held between the ; ; endle & diivye
belts 11 and the endl ess driven belts‘ﬁé and del i ver éd To Thebid+-—i

recei ving section 10. The bills can therefore be tral rted so that their
| onger edges lie parallel to the bill transporting H"‘“Erron-and

e o 1o AR e M s s ERIPEL L g

Fur ther , Carteleasig hefn B, 15t aun afte &é%&sq%%iaﬁées&%‘ﬁ@mw 55881 on
by t he endless drive belts 11 and the endl ess driven belts 12,
the bill prbggn FeReated several times.

According to the present invention, it is possible to provide a bill
5 handling machine which can reliably separate one by one bills whose lengths

in the bill transport direction differ greatly so that they can be handled.

10

15

20

25



13 is prOJected and the bills are held between the bill press plate 13 and

the 15
noved to a

T frlve belts 1I. Then, the endl ess drivgn bgltgmlg are
MU AN e T P e

belts 11, thereby . -
plate 13 and the endl ess ‘dri've *befts 1 1 ;anbl dr oppi ng the- bﬁllls
on the Iower end plate 14. Therefore,- ﬁﬁb'bllls can be 29k p, 557
transported so that their |onger edges Tie parallelltp t he B

transporting 20 direction and even in the case-uf bT‘r'T"S““wh

l engths int e bi 'l transporting directiop differ greatlx’_____i he
| eadi ng edgdsl@iMer eof can be reliably aligned with the upper

surface of t

by one and hindl ed bill han

10

15

he | ower end(flate 14:- and the bills can be separated one
ling machine provided with a bill hold and transport means

which can hold bills therebetween and transport them downwardly and a bill
receiving device for receiving the bills, the bill 'reqeiving device comprising
endless drive belt means fixed and extending vertically, endless driven belt
means movable relative to the endless drive belt means and extending
vertically so as to hold the bills fed from the bill hold and transport means
between itself and the endless drive belt means, a bill press member
supported integrally with the endless driven belt means, movable between a
projected position where it is closer to the endless drive belt means than
surfaces of the endless driven belt means on a side of the endless drive belt
means and a retracted position where it is more apart from the endless drive
belt means than the surfaces of the endless driven belt means on a side of the
endless drive belt means and biased toward the endless drive belt means, and
a plate member located below the endless drive belt means and the endless

driven belt means, the bill handling machine further comprising control means

for conducting control so as to locate the bill press member at the retracted

20

position, holding the bills fed from the bill hold and transport means between
the endless driven belt means and the endless drive belt means by moving the
endless driven belt means toward the endless drive belt means, lower the bills
until the bills are nc; longer held by the bill hold and transport means, then hold
the bills between the bill press member and the endless drive melt means by
moving the bill press member to the 'proj'ected pqsition, release the bills held
by the endless driven belt means and the endless drive beit means by moving

the endless driven belt means apart from the endless drive belt means, and



Moreover, according to the above described enbodiment, the bills- 25
dropped on the | ower end pl ate -14 -are hel d bet ween thé%E}II; o 13

ret o veten v UINIIBATTRN™ """ **45%ane s crvver i

1 1, whereafter the bill's Aresfed out omthe bill § | zgh*\quggv g

sectlon 10. Therefore, since vibratio s applied to ;hg bills,

possible to nore reliably align the | eadi ng edges of the‘bTTTs*mrth—%he
i

upper

release the bills held between the bill press plate and the endless drive belt
means to drop them onto th.e plate member.
2. A bill handling machine in accordance with Claim 1 which further
comprises a sensor means for detecting that the bill press member has
5 reached a position where the bills held between itself and the endless drive
belt means are released and outputting a detection signal and the control
means is constituted so as to move the endless driven belt means toward the
endless drive belt means when a predetermined time period has passed after
the detection signal was input from the sensor means, thereby holding the bills
10 between the bill press member and the endless drive belt means and moving
the endless driven belt means apart from the endless drive belt means so as

to release the bills held between the bill press member and the endless drive

belt means.

3. A bill handling machine in accordance with Claim 1 which further
15 comprises take-out roller means for taking out bills from the bill receiving device.

4. A bill handling machine in accordance with Claim 2 which further

comprises take-out roller means for taking out bills from the bill receiving device.

5. A bill handling machine in accordance with Claim 3 which further

comprises separation roller means for cooperating with the take-out roller
20 means to separate bills.

6. A bill handling machine in accordance with Claim 4 which further

comprises separation roller means for cooperating with the take-out roller

means to separate bills.



5 surface of the lower end plate 14 _and.s.
according to the above d
fed out by the endl ess drive belf

Furt her,

t owar d the take-out r Si bl ﬁg‘gup Hrake-outert-hes
bills fromthe bill receiving section 10 wi tihoutithe feed: rat
which is normally provided and, t her 6f &%, t he 10 st ructure of tﬁe
bill receiving section can be sinplified. | Z‘Fﬁﬁﬁhﬁﬁﬁoqe,
the first bill stacking devi cBIBD HBNDBLINGKVAGHINECcept aql_“g_m_m_m_61 "
bills therei REA ' vice 80 for stackijng acceptable Bill
ABS %ﬁ??ﬁ%@bﬁpﬁggl ng device 91 of tthe.safe 90 far

t herein

the bill

.- since bills are
recei vi ng section 10

-af e the bills one by one.

er

S

Ki i ved \il. ' . i.yel ided with
L2 T8 et ved AT R o BSALGARSE SIRIBRRY Gidsihir

| ower surface thereof

10

15

20

into the hill stacking devices and press onto
arrangement WRICR can hcad bills ttl'\erebet%veen and transpoPt them downwardly

and a bill receiving device for receiving the bil'ls,Ithe bill receiving device
including endless drive belts fixed and extending vertically, endless driven belts
movable relative to the endless drive belts and extending vertically so as to
hold the bills fed from the bill hold and transport arrangement between
themselves and the endless drive belts, a bill press member supported
intégrally with the endless driven belts, movable between a projected position
where it is closer to the endless drive belts than surfaces of the endless driven
belts on a side of the endless drive belts and a retracted position where it is
more apart from the endless drive belts than the surfaces of the endless driven
belts on a side of the endless drive belts and biased toward the endless drive
belts, and a plate member located below the endless drive belts and the
endless driven belts, the bill handling machine further including a controller for
conducting control so as to locate the bill press member at the retracted
position, holding the bills fed from the bill hold and transport arrangement
between the endless driven belts and the endless drive belts by moving the
endless driven belts toward the endless drive belts, lower the bills until the bills
are no longer helq by the bill hold and transport arrangement, then hold the
bills between the bill press member and the endless drive belts by moving the
bill press member to the projected position, release the bills by moving the
endless driven Pelts apart from the endless drive belts, and release the bills
held between the bill press plate and the endless drive belt means to drop

them onto the plate member. According to the thus constituted bill handling



the bill when a predetermned tine perl od has passed af,

portion of the bill wag—detected—t1 St XM NgTH AR,

that the | eading edge of the THIS SHBIT HASI3HENE te(ﬂ a-f—émp.t.ﬁ;ﬁ d¢d
position. Therefore, even if billjs whod&:FiAuzid | efigths in the b F
transporting direction differ gre Egt‘ran’spm‘t‘ed rsuﬁﬁ’ 4420097 [
manner that their |onger edges are oriented”in the bil ransporting i {
direction, it is possible to stack the bills|so that“"(")'“ﬁ‘e'““”e*rrd
portions thereof are al igned. Mor eoV ngt h

bet ween t he ef@ &, ibis possibfe in the
transaction o m 1 onpt hel si g%a}'%gp?'z%?gsﬁtgrﬁ@%QY&Wﬂlsawhoseéengths in

portion into kil ttamspori ¢ éﬁbﬁ ects is determined to be
slightly 25 _. gr eegtblgtr i'?%an hﬁfqreg{%@ﬂ&' they:gan keipandiecr bil |
whose | onger EH@LS gr eat est
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44 |- anong bills to be handl ed and the | ength between the end
portion of the bill pl acenent base 3 in the transaction opening 1
on the side opposite fromthe drum 4 and the end portion of the
bill transport passage formed by the endl ess ' drive belts 5 and
the endl ess driven belts 6 on the side of the transadtT prm - 1
Is determ ned to be shorter than the I ength of the |3§§§ﬁ:: @%ﬁﬂ% %ﬁ&ﬁ?
whose | onger edge is shortest anong bills tb Ee handl ed. i
r

Therefore, bills can be deposited into the r ngAQ i AN ggFeni ng 1
so that bills whose |onger edges are 1. ! i
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greatest anong bills to be handl ed are accommobdat ed bet ween the end

portion of the bill placenent base 3 opposite fromthe drum4 and the third
10 shutter 9 to substantially abut against the third shutter 9 and that
bills whose | onger edges are shortest are a spgnﬁgaved-beLme3
the end portion of the bill placenment base ,ﬁégpés”. it g

drum 4 and the third shutter 9 in such N
t hereof are placed on the endless drive belts 5, wherkb

Hél’tg i'
bills deposited into the transaction opening 1 can begrgllabﬁyﬂigﬁ@n fn o]

t he 15 bill receiving machi ne irrgspective of the r*%eﬁthsﬂ”EuLLh r,
the I ength between the end portion of the qul pl acenent bas 3
on the side of the drum4 and the portion of thHe ™D

passage into which the third shutter 9 projects is determned to

be shorter than the length of the |longer edge of a bill whose | onger

114

FIG. 2
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edge is shortest anong bills to be handl ed. Wien unacceptable bill are 20
returned, therefore, bills whose | onger edges are shortest anong bills to

be handl ed can be returned in such a manner that parts thereof
are placed on the bill placenment base 3 so that the customer can
easily collect unacceptable bills. The present invention

has t hus been shown and descri bed with reféﬁg €ert £
enmbodi ments. However, it should be noted that the 2% ‘present’ rreniion
isinnoway limted to the details of3the descri bed{ | '

— i 2 9 WEY W97

P
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arrangenments but changes and nodifications my be nmade w thout departing

fromthe scope of the appended cl ai ns. For exanple, in

t he above descri bed enbodi nent, although the expl anation is made
with respect to the case where a bill handling nachimeﬁ % P R _afbpl
recei ving machine, the present invention is applicablje it! 4bl. Aridf it

machi nes other than the bill receiving nmachi ne such qs a BiTT 'ece|VNng and
di spensi ng machine and a bill counting machine. ; scgiurit Her
in the above descri bed enbodi nment, although the first dl ?ﬁ?MﬂN 597
stacki ng device 30 for stacking unacokptable bills treﬁerfr~ﬁ4aeﬂ5ee d

st acki ng

4

FIG.

126




10 device 80 for stacking acceptable bills therein and the bil

st acki ng device 91 of the safe 90 for stacking received bills
therein are respectively provided with t he vane wheel s 32, 832,
92, the vane wheels 32, 832, 92 are not absolutely necessary,
since the bill press plates 35, 835, 95 are provid@grﬁon~s-__, Ag--bll | s

so that the | eading edges thereof are |ocated at a ﬁfﬁﬂ@te e p""tlon
and 15 the bills can therefore be stacked withitHeir rear end poftions
are aligned wi t hout using fhe vane wheel $ 32, 2838 AY9897
Furthernore, in the above described @nbodi nent, al though the bil

press plates 35, 835, 95 are driven By the sol enoids 65, 214,796,  th¢ bil
press pl ates 35, 835, 95 may be driven by _other drive neans$ than

t he sol enoids 65, 20 214, 96.
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Mor eover, in-the above described enbodi nent, bills dropped on the

| oner end plate 14 are held between the bill press plate 13 and the endl ess
drive belts 11, released and again held between the b||| press plate 13 and
t he endl ess drive belts 11, whereafter the ts2 ~Otit—Of
the bill receiving 25 section 10. However, billgidid He< Tlower
end plate 14 and hel d between {
- 46- 1 29 WAy 997

6 _

FIG. 6




the bill press plate 13 and the endless drive belts 11 can be fed out

w t hout rel easing themor be fed out after the hol ding and
rel easing of the bills has been repeated several tines.
According to the present invention, it is possible torproy —
handl i ng machi ne which can reliably separate one by oﬂﬁ“ : ngt hs
in the bill transport direction differ greatly so tha ed.
10 | 29 MAY 1897 |
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-47- C ai ns: 1. A bill handling machine provided

with a bill hold and transport neans whi ch can hold bills
t her ebet ween and transport them downwardly and a bil| recei ving
device for receiving the bills, the bill receiving device conprising 5
endl ess drive belt neans fixed and extendi ng verti cal IJg gNg, AT V8
bel t means novable relative to the endl ess dfiliehel ans-and
ext endi ng vertically so as to hold the billg fled fromthe biil
hol d and transport means 9 . 2 9 WAY 1997 %

—~ § oo st i5at = s e g sngae ok

FIG. 9
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between itself and the endl ess drive belt neans, a bill press nenber
supported integrally with the endl ess driven belt neans, _novabl e between a
10 proj ected position where it is closer to the endl & RDAL AN >
nmeans t han surfaces of the endless driven belt} 5 .ﬁfé Ishidei ¢
the endl ess drive belt means and a retracted ppsition wheré€ ™t iis
nore apart fromthe endl ess drive belt neans ?han ﬁh@g@gwf e§ df
the endl ess driven belt neans on a side of the { @ndl ess dr|%%2 Beljt
means and biased toward the endl ess driyve belt neans, akd 15~ & ptaté !
menber | ocated bel ow the endl ess drivéﬁbelt means and the-endless |
driven belt nmeans, the bill handling machine further conprising contror—
nmeans for conducting control so as to locate the bill press
menber at the retracted position, holding the bills fed fromthe

bill hold and transport neans betWEFI‘IG ‘I ‘]
L]

9N

91




t he endl ess driven belt neans and the endl ess drive belt neans by noving
the 20 endl ess driven belt nmeans toward the endl ess drive belt neans,
| ower the bills until the bills are no |onge
hold and transport neans, then hold the bil I shiygiAe TR i
press nenber and the endless drive nelt nmeans by ; F-revihgs théshifl |
press menber to the projected position, release the bijllijs peld ] by
the endl ess driven belt neans and the endless drive b Ii éh§Anggpva2
25 t he endl ess driven belt neans apafﬁ fromthe engze s..drive belt 1 ns,
and
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rel ease the bills held between the bill press plate and the endl ess drive
bel t nmeans to drop themonto the plate nenber. 2.

bill handling machine in accordance with Claim1l which further

conprises a sensor neans for detecting that the bill prre; _has 5
reached a position where the bills held between |tselfgamﬁibhe endbeé“}T]
drive belt neans are rel eased and outputt|ng*afderect1enu$£i'A
and the control means is constituted so as t ng the endl ess
driven belt neans toward the ndless drive belt NEARHBH af
predeterm ned tine period has passed Jf t hetdet.ect ion S|gh
was i nput fromthe sensor neans, thereby holdlng t he d I1s 10 _Eeife%L
the bill press nenber and the endless drive belt means &nd—movi-hg-
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the endl ess driven belt neans apart fromthe endl ess drive belt neans so as

to release the bills held between the bill press nenber and the endl ess
drive belt means. 3. A bill handlg hine in
accordance with Claim1 which further 15 conpri ses LéREEiﬁG:TEFTEr;N

. . . Rt A | i
means for taking out bills fromthe bill receiving devi ~-~_q;_~_;;ﬁ,!,-.1,.-:.1 A
bill handling machine in accordance with Caim 2 which % 1
conprises take-out roller nmeans for taking out bills fron[ P iAy 1297 /
recei ving devi ce. 5. A bi i handl i ng machi e sa_agcor dance jwijt h
Claim3 which further conpri separation rolfl 1 er rneans“"’r"“c‘ﬂ‘*J
cooperating with the take-out roller 20 means to sepa S.
6. A bill handling machine in-accordance with Claim4 which further

conpri ses separation roller neans for cooperating with the take-out roller
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neans to separate bills.
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//p SEARCH REPORT  [Application No. 9700315-6

TEXT OF THE ABSTRACT

BILL HANDLING MACHINE

A bill handling machine is provided with a bill hold and transport arrangement (4) which can
hold bills therebetween and transport them downwardly and a bill receiving device (10) for
receiving the bills, the bill receiving device including endless drive belts (11) fixed and
extending vertically, endless driven belts (12) movable relative to the endless drive belts and
extending vertically so as to hold the bills fed from the bill hold and transport arrangement, a
bill press member (13) supported integrally with the endless driven belts, movable between a
projected position where it is closer to the endless drive belts than surfaces of the endless
driven belts on a side of the endless drive belts and a retracted position where it is more apart
form the endless drive belts than the surfaces of the endless driven belts on a side of the
endless drive belts and biased toward the endless drive belts, and a plate member located
below the endless drive belts and the endless driven belts, the bill handling machine further
including a controller for conducting control so as to locate the bill press member at the
retracted position.
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