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(57)  Acash circulation cartridge 130a included in an
automatic teller machine 100 has a storage cartridge 137,
a feed-in mechanism configured to convey bills 10 into
the storage cartridge 137, and a hitting member 136. The

feed-in mechanism includes a pair of conveyor guides

131g1 and 131g2, a pair of conveyor rollers 131r1 and
131r2, feed rollers 132, pinch rollers 133, and gate rollers
134. When each of the bills 10 is conveyed to the storage
cartridge 137 by the feed-in mechanism, the hitting mem-
ber 136 comes into contact with a front end of the bill 10
to be lifted up. When a rear end of the bill 10 enters a
space for accumulation of the bills 10, the hitting member
136 hits the rear end of the bill 10 and thereby drops the
bill 10 downin the storage cartridge 137. The hitting mem-
ber 136 is arranged to come into contact with substan-
tially the whole length of the conveyed bill 10 in its lon-
gitudinal direction, while hitting the rear end of the bill 10
and dropping the bill 10 down in the storage cartridge
137. This arrangement effectively reduces the potential

for paper jams of the bills 10 and relevant troubles and

ensures stable accumulation of the bills 10 in the cash
circulation cartridge 130a.
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Description
1. Field of the Invention

[0001] The present invention relates to a paper sheet
storing apparatus, a paper sheet handling system, and
an automatic teller machine.

2. Description of the Related Art

[0002] Automatic teller machines are generally used
for the users’ financial transactions including cash de-
posits and withdrawals in financial facilities and organi-
zations. The automatic teller machine is equipped with a
paper sheet handling system designed to handle diver-
sity of paper sheets including banknotes or bills and forms
and slips. The paper sheet handling system includes a
paper sheet storing apparatus configured to collect and
accumulate externally fed paper sheets. The paper sheet
storing apparatus has a paper sheet cartridge to accu-
mulate and keep the paper sheets therein.

[0003] In the paper sheet storing apparatus, paper
sheets newly and subsequently conveyed into the paper
sheet cartridge may collide with paper sheets conveyed
and accumulated in advance in the paper sheet cartridge.
The collision may bend or fold the paper sheets and may
even cause paper jams and other relevant troubles. Such
troubles are especially noticeable in accumulation of fold-
ed or curled paper sheets into the paper sheet cartridge.
[0004] Various techniques have been proposed to
eliminate such troubles. Forexample, a paper sheet han-
dling system disclosed in Japanese Patent Laid-Open
No. H06-92553 hits the rear ends of paper sheets fed
into a paper sheet accumulator (paper sheet cartridge)
by means of blades provided around an impeller and
thereby drops the paper sheets down in the paper sheet
accumulator. In another example, a paper sheet storing
apparatus disclosed in Japanese Patent Laid-Open No.
2001-316014 has a mechanism of holding the rear ends
of paper sheets fed into a paper sheet accumulator (pa-
per sheet cartridge) by a cam structure. These tech-
niques of hitting or holding the rear ends of the paper
sheets fed into the paper sheet cartridge aim to prevent
paper sheets newly and subsequently conveyed into the
paper sheet cartridge from colliding with paper sheets
conveyed and accumulated in advance in the paper
sheet cartridge.

SUMMARY OF THE INVENTION

[0005] The techniques of the above cited references,
however, have no consideration on the exact hitting or
holding position of each paper sheet in a lateral direction
relative to a conveying direction of the paper sheets by
the blades or by the cam structure. In the case of accu-
mulation of folded or curled paper sheets in the paper
sheet cartridge, these techniques may not effectively pre-
vent the above troubles, such as folding or bending of
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the paper sheets and paper jams. For example, when
the fed paper sheet is inclined in the lateral direction rel-
ative to the conveying direction, the paper sheet may not
be accurately hit by the blades or held by the cam struc-
ture.

[0006] Ina paper sheet storing apparatus, there would
thus be a demand for reducing the potential for paper
jams and relevant troubles and ensures stable accumu-
lation of paper sheets.

[0007] The present invention accomplishes at least
part of the demands mentioned above by the following
configurations applied to the paper sheet storing appa-
ratus, the paper sheet handling system, and the auto-
matic teller machine.

[0008] According to one aspect, the present invention
is directed to a paper sheet storing apparatus configured
to collect and accumulate paper sheets. The paper sheet
storing apparatus includes: a paper sheet cartridge ar-
ranged to accumulate and keep the paper sheets therein;
a feed-in mechanism configured to convey each of the
paper sheets to the paper sheet cartridge in a perpen-
dicular direction to an accumulating direction of the paper
sheets in the paper sheet cartridge; and a hitting member
provided above a paper sheet accumulation space for
accumulation of the paper sheets in the paper sheet car-
tridge and configured to be set in a first state of allowing
entrance of each conveyed paper sheet into the paper
sheet accumulation space when the paper sheet is con-
veyed to the paper sheet cartridge by the feed-in mech-
anism and to be changed from the first state to a second
state of hitting the conveyed paper sheet and thereby
dropping the conveyed paper sheet down in the paper
sheet cartridge when a rear end of the conveyed paper
sheet enters the paper sheet accumulation space. The
hitting member is arranged to be in contact with left and
right ends of each conveyed paper sheet and at least
part of a middle area of the paper sheet between the left
and the right ends in the course of hitting the paper sheet
and dropping the paper sheet down in the paper sheet
cartridge.

[0009] Inthe paper sheet storing apparatus according
to the above aspect of the invention, the hitting member
comes into contact with the left and the right ends of each
paper sheet conveyed to the paper sheet cartridge and
atleast part of the middle area of the paper sheet between
the leftand the right ends in the course of hitting the paper
sheet and dropping the paper sheet down into the paper
sheet accumulation space in the paper sheet cartridge.
The structure of the hitting member enables each paper
sheet conveyed to the paper sheet cartridge to be ade-
quately hit and dropped down in the paper sheet car-
tridge, even when the conveyed paper sheet has a fold
or a curl and when the conveyed paper sheet is slightly
inclined in a lateral direction relative to the conveying
direction. This arrangement effectively reduces the po-
tential for paper jams of the paper sheets and relevant
troubles and ensures stable accumulation of the paper
sheets in the paper sheet cartridge. Typical examples of
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the paper sheets are banknotes or bills and forms and
slips. The conveying direction of the paper sheets by the
feed-in mechanism may be a widthwise direction or a
longitudinal direction of the paper sheets.

[0010] Inone preferable application of the paper sheet
storing apparatus according to the above aspect of the
invention, the hitting member is arranged to be in contact
with substantially a whole length of each conveyed paper
sheet including the left and the right ends in the course
of hitting the paper sheet and dropping the paper sheet
down in the paper sheet cartridge.

[0011] The paper sheet storing apparatus of this ap-
plication effectively hits each paper sheet conveyed to
the paper sheet cartridge by the feed-in mechanism and
thereby drops the paper sheet down into the paper sheet
accumulation space in the paper sheet cartridge.
[0012] In one preferable embodiment of the paper
sheet storing apparatus, the hitting member has multiple
hitting elements.

[0013] Inthe paper sheet storing apparatus of this em-
bodiment, another member may be located in a space
between the multiple hitting elements. This enables the
effective use of the space between the multiple hitting
elements.

[0014] Inthe paper sheet storing apparatus of this em-
bodiment, the multiple hitting elements may be arranged
to be movable independently.

[0015] The paper sheet storing apparatus of this ar-
rangement is especially preferable for the paper sheets
conveyed to the paper sheet cartridge in the slightly in-
clined orientation relative to the conveying direction.
[0016] In another preferable application of the paper
sheet storing apparatus according to the above aspect
of the invention, the hitting member is arranged to be
swung in a vertical direction about a preset pivot shaft
located above the paper sheet accumulation space.
[0017] In one preferable embodiment of the paper
sheet storing apparatus of this application, the hitting
member comes into contact with afrontend of each paper
sheet conveyed to the paper sheet cartridge by the feed-
in mechanism and is set to the first state by a force of
the contact.

[0018] Inthe paper sheet storing apparatus of this em-
bodiment, the hitting member may be changed from the
first state to the second state by a dead weight of the
hitting member to hit the paper sheet and drop the paper
sheet down in the paper sheet cartridge.

[0019] The paper sheet storing apparatus of this ar-
rangement does not require any actuator to drive the hit-
ting member.

[0020] In another preferable embodiment of the paper
sheet storing apparatus of the above application, the hit-
ting member has: a guide element arranged to come into
contact with each conveyed paper sheet and guide the
conveyed paper sheet downward into the paper sheet
accumulation space in the paper sheet cartridge when
the paper sheet is conveyed to the paper sheet cartridge
by the feed-in mechanism; and a pressure element ar-
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ranged to press down surface of a topmost paper sheet
located on a top of the paper sheets accumulated in the
paper sheet cartridge.

[0021] Inthe paper sheet storing apparatus of this em-
bodiment, the guide element works to accurately guide
the paper sheet conveyed to the paper sheet cartridge
by the feed-in mechanism downward in the paper sheet
cartridge. The pressure element presses down the top-
most paper sheet located on the top of the existing paper
sheets accumulated in advance in the paper sheet car-
tridge. This arrangement effectively prevents paper
sheets newly and subsequently conveyed into the paper
sheet cartridge from colliding with the existing paper
sheets conveyed and accumulated in advance in the pa-
per sheet cartridge.

[0022] In one preferable embodiment of the invention,
the paper sheet storing apparatus further has: an actu-
ator configured to change over a working state of the
hitting member between the first state and the second
state; and a drive controller configured to drive and con-
trol the actuator.

[0023] The paper sheet storing apparatus of this em-
bodiment enables the hitting member to be driven at any
desired timing.

[0024] In another preferable embodiment of the inven-
tion, the paper sheet storing apparatus further has a
guide member assembly provided above the paper sheet
accumulation space and configured to come into contact
with each conveyed paper sheet and guide the conveyed
paper sheetdownward into the paper sheet accumulation
space in the paper sheet cartridge when the paper sheet
is conveyed to the paper sheet cartridge by the feed-in
mechanism.

[0025] Inthe paper sheet storing apparatus of this em-
bodiment, the guide member assembly works to accu-
rately guide the paper sheet conveyed to the paper sheet
cartridge by the feed-in mechanism downward in the pa-
per sheet cartridge.

[0026] In another preferable embodiment of the inven-
tion, a vertically movable bottom plate member forms a
bottom plate of the paper sheet cartridge. The paper
sheet storing apparatus further has a lift mechanism to
move up and down the bottom plate member.

[0027] Inthe paper sheet storing apparatus of this em-
bodiment, the bottom plate member of the paper sheet
cartridge is moved up and down by the lift mechanism.
This arrangement allows the paper sheet accumulation
space to be arbitrarily set in the paper sheet cartridge.
[0028] The paper sheet storing apparatus of this em-
bodiment may further has a feed-out mechanism config-
ured to take the paper sheets accumulated in the paper
sheet cartridge out of the paper sheet cartridge.

[0029] Inthe paper sheet storing apparatus of this em-
bodiment, the paper sheets accumulated and kept in the
paper sheet cartridge are taken out of the paper sheet
cartridge. This structure is especially preferable for cash
circulation cartridges provided in a cash handling system
of a circulation type automatic teller machine. The cash
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circulation cartridges are used to classify and accumulate
normal banknotes or bills suitable for circulation by de-
nominations and to release and deliver the accumulated
normal bills.

[0030] Accordingtoanother aspect, the presentinven-
tion is directed to a paper sheet handling system
equipped with the paper sheet storing apparatus having
any of the arrangements described above.

[0031] According to still another aspect, the present
invention is directed to an automatic teller machine
equipped with the paper sheet handling system.

BRIEF DESCRIPTION OF THE DRAWINGS
[0032]

Fig. 1 shows the appearance of an automatic teller
machine in one embodiment of the invention;

Fig. 2 shows the schematic structure of a cash han-
dling systemincluded in the automatic teller machine
in the embodiment of the invention;

Fig. 3 shows the schematic structure of a cash cir-
culation cartridge included in the cash handling sys-
tem;

Fig. 4 shows the schematic structure of a hitting
member provided in the cash circulation cartridge;
Figs. 5(a) and (b) are explanatory views showing op-
erations of the cash circulation cartridge in accumu-
lation of bills;

Figs. 6(a) and (b) are explanatory views showing op-
erations of the cash circulation cartridge in accumu-
lation of bills;

Fig. 7 is an explanatory view showing operations of
the cash circulation cartridge in withdrawal of bills;
Fig. 8 shows the schematic structure of another hit-
ting member in Modified Example 1;

Fig. 9 shows the schematic structure of still another
hitting member in Modified Example 2;

Fig. 10 shows the schematic structure of another hit-
ting member in Modified Example 3; and

Fig. 11 shows the schematic structure of another
cash circulation cartridge in one modified example.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0033] One mode of carrying out the invention is de-
scribed below as a preferred embodiment with reference
to the accompanied drawings:

A. Configuration of Automatic Teller Machine
B. Structure of Cash Handling System
C. Cash Circulation Cartridge

C1. Structure of Cash Circulation Cartridge
C2. Operations of Cash Circulation Cartridge

C2.1. Operations in Bill Accumulation
C2.2. Operations in Bill Withdrawal
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D. Reject Cartridge
E. Other Aspects

[0034] A. Configuration of Automatic Teller Machine
Fig. 1 shows the appearance of an automatic teller ma-
chine 100 in one embodiment of the invention. The au-
tomatic teller machine 100 is installed, for example, in a
bank or in a convenience store and is used for various
financial transactions including deposit and withdrawal
transactions in response to the users’ operations. As il-
lustrated, the automatic teller machine 100 includes a
cash handling system 101, a card/statement processor
102, a passbook processor 103, a user operation unit
104, and a main controller 105.

[0035] The cash handling system 101 is configured to
keep banknotes or bills deposited by the users and to
withdraw the bills kept therein in response to the users’
requests. The cash handling system 101 has a cash slot
for deposit and withdrawal of bills. In deposit transac-
tions, the bills inserted by the user are checked for the
authenticity and significant damage, are classified by the
denominations, and are collected and accumulated in
cash circulation cartridges and a reject cartridge (de-
scribed later). In withdrawal transactions, required num-
bers of respective denomination bills corresponding to
the user’s specified amount of money are taken out of
the cash circulation cartridges to the user via the cash
slot. The cash handling system 101 is one embodiment
of the paper sheet handling system of the invention and
will be described in detail later.

[0036] The card/statement processor 102 is config-
ured to read information recorded on a magnetic stripe
card (cash card) and issue a transaction statement as a
record of the details of each financial transaction. The
information recorded on the magnetic stripe card in-
cludes, for example, a number allocated to each financial
facility, a transaction item, and each user’s bank account
number.

[0037] The passbook processor 103 is configured to
read printed marks and other data from each user’s pass-
book and to print required data on the passbook in re-
sponse to each financial transaction.

[0038] The user operation unit 104 is a user interface
configuredto give the usera guidance display for deposit,
withdrawal, and other financial transactions and to re-
ceive the user’s entries for the deposit, withdrawal, and
other financial transactions. A touch panel is used for the
user operation unit 104 in this embodiment, but may be
replaced with another equivalent device, for example,
the combination of a display and some press button
switches.

[0039] The main controller 105 is constructed as a mi-
crocomputer including a CPU and memories. The main
controller 105 transmits information to and from the cash
handling system 101, the card/statement processor 102,
the passbook processor 103, and the user operation unit
104 and controls the operations of the whole automatic
teller machine 100.
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[0040] B. Structure of Cash Handling System Fig. 2 is
a side sectional view showing the schematic structure of
the cash handling system 101 in the embodiment of the
invention. The cash handling system 101 of this embod-
iment is designed as a circulation type structure to circu-
late and reuse deposited and accumulated bills for sub-
sequent withdrawal transactions. This structure is, how-
ever, not restrictive, but the cash handling system 101
may be designed as a non-circulation type structure not
to circulate or reuse the deposited and accumulated bills
for the subsequent withdrawal transactions. As illustrat-
ed, the cash handling system 101 includes an upper unit
110 and a vault 120.

[0041] The upper unit 110 includes a cash delivery as-
sembly 111 with a shutter 112, a bill conveying line 113,
a bill detector 114, atemporary cabinet 116, and a control
unit 118.

[0042] The cash delivery assembly 111 includes a
cash slot designed to be accessible for the user’s inser-
tion and withdrawal of bills and various rollers. The shut-
ter 112 is opened and closed, in response to the user’'s
operation of the user operation unit 104 provided on the
automatic teller machine 100. The cash delivery assem-
bly 111 is also equipped with a sensor for sensing inser-
tion of bills or detecting the presence of bills.

[0043] The bill conveying line 113 is arranged to con-
vey the bills in the cash handling system 101. The bill
conveying line 113 has conveyor belts and multiple roll-
ers provided to hold the bills and drive motors used to
drive the multiple rollers, although not being specifically
illustrated. The bill conveying line 113 is also equipped
with multiple sensors provided at adequate positions for
detecting the passage of bills. The bill conveying line 113
has gates provided at its respective branches and driven
by, forexample, electromagnetic solenoids to switch over
the conveyance destination of each bill. In this embodi-
ment, the conveying direction of the bills is a widthwise
direction of the bills.

[0044] The bill detector 114 is located on the bill con-
veying line 113. The bill detector 114 has various sensors
provided to check each of the bills conveyed on the bill
conveying line 113 from the cash delivery assembly 111
for its denomination and its suitability or unsuitability for
circulation (authenticity and damage condition of the bill)
and output the check results.

[0045] The temporary cabinet 116 is used to tempo-
rarily store the conveyed bills in the course of each de-
posit or withdrawal transaction. The temporary cabinet
116 is designed to accumulate the bills in a conveying
order and to deliver the bills in its reverse order. The
temporary cabinet 116 of this embodiment adopts a
mechanism of holding the bills by means of a belt wound
on the circumference of a rotary drum.

[0046] The control unit 118 is constructed as a micro-
computer including a CPU and memories and controls
the operations of the respective constituents in the cash
handling system 101 including the cash circulation car-
tridges and the reject cartridge (described later) accord-
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ing to preset programs. The control unit 118 transmits
information to and from the main controller 105 provided
in the automatic teller machine 100.

[0047] The vault 120 is covered with a thick metal plate
and is designed to be tough and rigid for safety. The vault
120 has three cash circulation cartridges 130a, 130b,
and 130c configured to collect and accumulate normal
bills suitable for circulation (hereafter referred to as cir-
culation bills), that is, bills usable for subsequent with-
drawal transactions, and one reject cartridge 140 config-
ured to collect and accumulate bills unsuitable for circu-
lation and subsequent financial transactions, for exam-
ple, significantly damaged bills and counterfeit bills (here-
after referred to as rejected bills).

[0048] In the structure of this embodiment, the cash
circulation cartridge 130a, the cash circulation cartridge
143b, and the cash circulation cartridge 130c are respec-
tively allocated to accumulate and store 10000 yen bills,
5000 yen bills, and 1000 yen bills. The cash handling
system 101 may further has an additional cash circulation
cartridge for accumulation and storage of 2000 yen bills.
The respective cash circulation cartridges provided in the
cash handling system 101 may be allocated to accumu-
late and store bills of another currency, for example, US
dollar bills or UK pond bills, instead of the Japanese cur-
rency.

[0049] The reject cartridge 140 is designed to simulta-
neously collect and accumulate multiple different types
of rejected bills in different sizes, that is, rejected bills of
different denominations. In the structure of this embodi-
ment, the cash handling system 101 includes only one
reject cartridge 140. This is, however, not restrictive, but
the cash handling system 101 may include multiple reject
cartridges 140 for accumulation and storage of a greater
mass of rejected bills. The cash circulation cartridges
130a, 130b, and 130c and the reject cartridge 140 are
examples of the paper sheet storing apparatus of the
invention.

[0050] C. Cash Circulation Cartridge The three cash
circulation cartridges 130a, 130b, and 130c are used for
storage and delivery of different denominations of circu-
lation bills but have identical structures and operations.
The description accordingly regards only the structure
and the operations of the cash circulation cartridge 130a.
As mentioned previously, the cash circulation cartridge
130a is used to store and accumulate 10000 yen bills in
this embodiment. In the following description, however,
banknotes accumulated in and withdrawn from the cash
circulation cartridge 130a are simply referred to as bills
10.

[0051] CA1. Structure of Cash Circulation Cartridge Fig.
3is aside sectional view showing the schematic structure
of the cash circulation cartridge 130a. As illustrated, the
cash circulation cartridge 130a includes a pair of convey-
or guides 131g1 and 131g2, a pair of conveyor rollers
131rl and 131r2 provided corresponding to the conveyor
guides 131g1 and 131g2, feed rollers 132, pinch rollers
133, gate rollers 134, a pickup roller 135, a hitting mem-
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ber 136, a stack guide 139, and a storage cartridge 137
for accumulating and storing the bills 10.

[0052] The storage cartridge 137 has a vertically mov-
able plate 137b as a bottom plate for accumulation of the
bills 10 thereon. The vertically movable plate 137b is lifted
up and down in a vertical direction by means of a lift
mechanism. As the lift mechanism, the cash circulation
cartridge 130a has a drive belt 138b, drive rollers 138al
and 138a2, rollers 138r1 and 138r2, and drive motors
(not shown) for actuating the drive rollers 138a1 and
138a2.

[0053] The conveyor guides 131g1 and 13192 consti-
tute a conveyance pathway to receive and accumulate
the bills 10 into the storage cartridge 137 and to take out
and deliver the bills 10 from the storage cartridge 137.
The conveyor rollers 131r1 and 131r2 are arranged to
hold the bills 10 and are rotatable by a motor (not shown).
There is one pair of conveyor rollers in the structure of
this embodiment, but there may be multiple pair of con-
veyor rollers provided in the cash circulation cartridge.
The feed rollers 132, the gate rollers 134, and the pickup
roller 135 are also rotatable by motors (not shown). The
pinch rollers 133 are in contact with the feed rollers 132
to be rotatable with rotation of the feed rollers 132. As
explained later, the respective motors are driven to re-
ceive and accumulate the bills 10 into the storage car-
tridge 137 and to take out and deliver the bills 10 from
the storage cartridge 137. The conveyor guides 131g1
and 131g2, the conveyor rollers 131r1 and 131r2, the
feedrollers 132, the pinch rollers 133, and the gate rollers
134 correspond to the feed-in mechanism of the inven-
tion. The conveyor guides 131g1 and 131g2, the con-
veyor rollers 131r1 and 131r2, the feed rollers 132, the
pinch rollers 133, the gate rollers 134, and the pickup
roller 135 correspond to the feed-out mechanism of the
invention.

[0054] The hitting member 136 is provided to hit the
bill 10, which is fed into the storage cartridge 137 by the
feed-in mechanism (explained above), and thereby drop
the bill 10 down in the storage cartridge 137. The hitting
member 136 is arranged to be swung in the vertical di-
rection about a pivot shaft located above the storage car-
tridge 137. As illustrated, in the structure of this embod-
iment, a rotating shaft 132a of the feed rollers 132 works
as the pivot shaft of the hitting member 136. This is, how-
ever, notrestrictive and the pivot shaft of the hitting mem-
ber 136 may be provided separately from the rotating
shaft 132a of the feed rollers 132. The hitting member
136 is supported by a spring 136s. The spring 136s sets
a free end of the hitting member 136 at a preset height
(lowermost position) when the hitting member 136 does
not come into contact with the bill 10 fed into the storage
cartridge 137 by the feed-in mechanism. The spring 136s
also sets an angle of the hitting member 136 and the bill
10 to an acute angle when the hitting member 136 comes
into contact with the bill 10 fed into the storage cartridge
137 by the feed-in mechanism. This acute angle is pref-
erably a smallest possible angle to reduce the force ap-
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plied to the bill 10 fed by the feed-in mechanism and
brought into contact with the hitting member 136. This
prevents the bill 10 from being folded or damaged by
collision with the hitting member 136. Weight reduction
of the hitting member 136 is preferable to decrease the
inertial force. The hitting member 136 may be lifted up
by means of an actuator (not shown) as explained later.
[0055] The stack guide 139 is provided to come into
contact with the bill 10, which is fed into the storage car-
tridge 137 by the feed-in mechanism, and guide the bill
10 downward in the storage cartridge 137. The stack
guide 139is arranged to be swung in the vertical direction
about a pivot shaft located above the storage cartridge
137. As illustrated, in the structure of this embodiment,
the rotating shaft 132a of the feed rollers 132 works as
the pivot shaft of the stack guide 139, in addition to as
the pivot shaft of the hitting member 136. This is, how-
ever, not restrictive and the pivot shaft of the stack guide
139 may be provided separately from the rotating shaft
132a of the feed rollers 132. The stack guide 139 may
be lifted up by means of an actuator (not shown). The
stack guide 139 is a rod-like member in this embodiment,
but may alternatively be a plate-like member. The
number of the stack guides 139 may be set arbitrarily
according to the requirements.

[0056] Fig. 4 is a perspective view showing the sche-
matic structure of the hitting member 136 provided in the
cash circulation cartridge 130a. For the better under-
standing, only the storage cartridge 137, the feed rollers
132 and their rotating shaft 132a, and the hitting member
136 are illustrated, and all the other constituents are omit-
ted from the illustration.

[0057] The conveying direction of the bills 10 is the
widthwise direction of the bills 10 as mentioned previous-
ly. The hitting member 136 has a width L set to be longer
than the length of the bills 10 in a longitudinal direction.
This arrangement effectively hits the whole length of the
bill 10 in the longitudinal direction to drop down the bill
10 in the storage cartridge 137, even when the fed bill
10 has a fold or a curl and when the fed bill 10 is slightly
inclined in the lateral direction relative to the conveying
direction into the storage cartridge 137.

[0058] In the illustrated example, the two feed rollers
132 are located on the center of the hitting member 136.
This is, however, not restrictive. The number and the po-
sitions of the feed rollers 132 may be set arbitrarily to
enable stable conveyance of the bills 10.

[0059] C2. Operations of Cash Circulation Cartridge
The cash circulation cartridge 130a is controlled by the
control unit 118 provided in the cash handling system
101 as mentioned above. The description sequentially
regards operations of the cash circulation cartridge 130a
in accumulation of the bills 10 into the storage cartridge
137 and operations of the cash circulation cartridge 130a
in withdrawal of the bills 10 out of the storage cartridge
137.

[0060] C2.1. Operations in Bill Accumulation Figs. 5
and 6 are explanatory views showing operations of the



11 EP 2 043 059 A2 12

cash circulation cartridge 130a in accumulation of the
bills 10.

[0061] As shown in Fig. 5(a), each of the bills 10 in-
serted via a bill slot at an upper end of the conveyor
guides 131g1 and 13192 is successively held between
the conveyor rollers 131r1 and 131r2, between the feed
roller 132 and the pinch roller 133, and between the feed
roller 132 and the gate roller 134 and is conveyed with
rotations of these rollers in the directions shown by the
arrows.

[0062] As shown in Fig. 5(b), when the front end of the
bill 10 comes into contact with the hitting member 136,
the hitting member 136 is lifted up by the rigidity of the
bill 10 and the conveying force applied to the hitting mem-
ber 136. In this state, the spring 136s is contracted. This
state of the hitting member 136 corresponds to the first
state of the invention.

[0063] The bill 10 is further conveyed by the feed-in
mechanism while lifting up the hitting member 136. As
shown in Fig. 6(a), the bill 10 then comes into contact
with a lower face of the stack guide 139 and is guided
along the lower face of the stack guide 139 downward in
the storage cartridge 137.

[0064] When the rear end of the bill 10 enters the stor-
age cartridge 137, the bill 10 is hit by the dead weight of
the hitting member 136 and the reactive force of the
spring 136s and is dropped down in the storage cartridge
137 as shown in Fig. 6(b). This state of the hitting member
136 corresponds to the second state of the invention.
The bill 10 hit by the hitting member 136 is then accumu-
lated in the storage cartridge 137.

[0065] In the illustrated example, there is still a suffi-
cient space for accumulation of the bills 10 in the storage
cartridge 137. The newly and subsequently conveyed bill
10 accordingly does not collide with the existing bill 10
conveyed and accumulated in advance in the storage
cartridge 137. Even when there is a relatively narrow
space remaining for accumulation of the bills 10 or when
the existing bills 10 conveyed and accumulated in the
storage cartridge 137 have some folds or curls, the hitting
member 136 presses down the existing bills 10. This ar-
rangement thus effectively prevents the newly and sub-
sequently conveyed bills 10 from colliding with the exist-
ing bills 10 conveyed and accumulated in advance in the
storage cartridge 137.

[0066] C2.2. Operations in Bill Withdrawal Fig. 7 is an
explanatory view showing operations of the cash circu-
lation cartridge 130a in withdrawal of the bills 10.
[0067] As illustrated, in withdrawal of the bills 10 out
of the storage cartridge 137, the hitting member 136 and
the stack guide 139 are respectively lifted up by the ac-
tuators (not shown) above the lowest ends of the feed
rollers 132 and above the lowest end of the pickup roller
135. The vertically movable plate 137b of the storage
cartridge 137 is lifted up by the lift mechanism until the
topmost bill 10 accumulated on the top of the storage
cartridge 137 is brought into contact with the pickup roller
135 with a predetermined load. The load at the contact
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of the pickup roller 135 with the topmost bill 10 accumu-
lated on the top of the storage cartridge 137 may be de-
tected, forexample, by aload sensor located on arotating
shaft of the pickup roller 135.

[0068] The pickup roller 135 is rotated in the direction
of the arrow, while the feed rollers 132 and the conveyor
rollers 131r1 and 131r2 are rotated in the directions of
the arrows. Each of the bills 10 is accordingly taken out
via the bill slot at the upper end of the conveyor guides
131g1 and 131g2.

[0069] After the withdrawal of the topmost bill 10 ac-
cumulated on the top of the storage cartridge 137, there
is a smaller contact load between the pickup roller 135
and a second topmost bill 10 to be taken out next. With
the decrease in contact load, the vertically movable plate
137b of the storage cartridge 137 is sequentially lifted up
by the lift mechanism.

[0070] D. Reject Cartridge The structure and the op-
erations of the reject cartridge 140 are basically similar
to the structure of the cash circulation cartridge 130a and
the operations of the cash circulation cartridge 130a in
accumulation of the bills 10 described above. The reject
cartridge 140 of this embodiment is not designed to en-
able withdrawal of the rejected bills accumulated in a
storage cartridge. The reject cartridge 140 accordingly
does not have constituents corresponding to the pickup
roller 135, the vertically movable plate 137b, and the lift
mechanism (the drive belt 138b, the drive rollers 138a1
and 138a2, the rollers 138r1 and 138r2, and the drive
motors for actuating the drive rollers 138a1 and 138a2)
of the vertically movable plate 137b provided in the cash
circulation cartridge 130a. The reject cartridge 130 may
alternatively be designed to have the identical structure
with the structure of the cash circulation cartridge 130a.
[0071] Inthe cash circulation cartridge 130a of the em-
bodiment described above, the hitting member 136 is
located above the space for accumulation of the bills 10
in the storage cartridge 137. When the bill 10 is fed into
the storage cartridge 137 by the feed-in mechanism, the
hitting member 136 allows entrance of the fed bill 10 into
the space for bill accumulation (first state). When the rear
end of the fed bill 10 in the conveying direction enters
the space for bill accumulation in the storage cartridge
137, the hitting member 136 hits the rear end of the bill
10 and thereby drops down the bill 10 in the storage car-
tridge 137 (second state). The hitting member 136 is de-
signed to be in contact with the whole length of the fed
bill 10 in the longitudinal direction while hitting the bill 10
to be dropped down in the storage cartridge 137. The
structure of the hitting member 137 enables the bill 10
fed into the storage cartridge 137 to be adequately hit
and dropped down in the storage cartridge 137, even
when the fed bill 10 has a fold or a curl and when the fed
bill 10 is slightly inclined in the lateral direction relative
to the conveying direction. This arrangement effectively
reduces the potential for paper jams of the bills 10 and
relevant troubles and ensures stable accumulation of the
bills 10 in the storage cartridge 137.
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[0072] E. Other Aspects The embodiment discussed
above is to be considered in all aspects as illustrative
and not restrictive. There may be many modifications,
changes, and alterations without departing from the
scope or spirit of the main characteristics of the present
invention. Some examples of possible modification are
given below.

[0073] E1. Modified Example 1 In the above embodi-
ment, the cash circulation cartridge 130a has one hitting
member 136. This is, however, neither restrictive nor es-
sential. The hitting member is generally required to be in
contact with left and right ends of the bill 10 (both ends
of the bill 10 in the longitudinal direction perpendicular to
the conveying direction) and at least part of a middle area
of the bill 10 between the left and the right ends in the
process of hitting the rear end of the bill 10 and dropping
down the bill 10 in the storage cartridge 137.

[0074] Fig. 8 is a perspective view showing the sche-
matic structure of another hitting member 136A in Mod-
ified Example 1. This illustration corresponds to the per-
spective view of Fig. 4. As illustrated, the hitting member
136A has three hitting elements 136Aa, 136Ab, and
136Ac, which are independently movable. The width of
the hitting member 136A, that is the distance between
an outside edge of the hitting element 136Aa and an out-
side edge of the hitting element 136Ac, is equal to the
width L of the hitting member 136 in the cash circulation
cartridge 130a of the embodiment.

[0075] Like the hitting member 136 of the embodiment,
the arrangement of the hitting member 136A of this mod-
ified example effectively reduces the potential for paper
jams of the bills 10 and relevant troubles and ensures
stable accumulation of the bills 10 in the storage cartridge
137. The hitting member 136A has the three hitting ele-
ments 136Aa, 136Ab, and 136Ac in this modified exam-
ple. This number is, however, not restrictive, but the hit-
ting member may have a greater number of hitting ele-
ments.

[0076] E2. Modified Example 2 Fig. 9 is a perspective
view showing the schematic structure of still another hit-
ting member 136B in Modified Example 2. This illustration
corresponds to the perspective view of Fig. 4. As illus-
trated, the hitting member 136B has a guide element
136Bg arranged to come into contact with the front end
of the bill 10 fed by the feed-in mechanism and to guide
the bill 10 down in the storage cartridge 137 and a pres-
sure element 136Bp arranged to press down the surface
of the topmost bill 10 located on the top of the bills 10
accumulated in the storage cartridge 137. The width of
the hitting member 136B is equal to the width L of the
hitting member 136 in the cash circulation cartridge 130a
of the embodiment.

[0077] Like the hitting member 136 of the embodiment,
the arrangement of the hitting member 136B of this mod-
ified example effectively reduces the potential for paper
jams of the bills 10 and relevant troubles and ensures
stable accumulation of the bills 10 in the storage cartridge
137. The pressure element 136Bp of the hitting member
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136B presses down the existing bills 10 conveyed and
accumulated in advance in the storage cartridge 137.
This arrangement thus effectively prevents the bills 10
newly and subsequently conveyed into the storage car-
tridge 137 from colliding with the existing bills 10 con-
veyed and accumulated in advance in the storage car-
tridge 137.

[0078] E3. Modified Example 3 Fig. 10 is a side sec-
tional view showing the schematic structure of another
hitting member 136C in the cash circulation cartridge
130a in Modified Example 3. As illustrated, the hitting
member 136C has an upward bent element 136Cb ar-
ranged to locate its free end above the lower face of the
stack guide 139. The width of the hitting member 136C
is equal to the width L of the hitting member 136 in the
cash circulation cartridge 130c of the embodiment, al-
though not being specifically illustrated.

[0079] Like the hitting member 136 of the embodiment,
the arrangement of the hitting member 136C of this mod-
ified example effectively reduces the potential for paper
jams of the bills 10 and relevant troubles and ensures
stable accumulation of the bills 10 in the storage cartridge
137. The upward bent element 136Cb of the hitting mem-
ber 136 prevents the bill 10 from being stuck between
the hitting member 136C and the stack guide 139.
[0080] E4. Modified Example 4

In the cash circulation cartridge 130a of the embodiment,
the hitting member 136 is moved up and down by the
conveying force of the bill 10 applied to the hitting mem-
ber 136 and by the dead weight of the hitting member 136.
[0081] Fig. 11 shows the schematic structure of a cash
circulation cartridge 130Aa in one modified example. The
structure of the cash circulation cartridge 130Aa is similar
to the structure of the cash circulation cartridge 130a of
the embodiment. The cash circulation cartridge 130Aa
of this modified example has an actuator 136ac driven
to swing the hitting member 136 up and down and pas-
sage sensors 131s1 and 131s2 provided on the convey-
ance pathway (the conveyor guides 131g1 and 131g2)
to detect passage of the bill 10, instead of the spring
136s. The control unit 118 controls the actuator 136ac
according to the outputs of the passage sensors 131s1
and 131s2 to swing the hitting member 136 at preset
timings. The actuator 136ac may be driven electromag-
netic means or by rotation of a motor. An optical sensor
including a light emitting element and a light receiving
element is a typical example of the passage sensors
131s1 and 131s2.

[0082] Like the cash circulation cartridge 130a of the
embodiment, the arrangement of the cash circulation car-
tridge 130Aa of the modified example effectively reduces
the potential for paper jams of the bills 10 and relevant
troubles and ensures stable accumulation of the bills 10
in the storage cartridge 137.

[0083] E5. Modified Example 5

The cash circulation cartridge 130a of the embodiment
has the stack guide 139. The stack guide 139 may, how-
ever, be omitted when not required.
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[0084] EG6. Modified Example 6 In the cash circulation
cartridge 130a of the embodiment, the spring 136s sup-
ports the hitting member 136 and determines the height
or the lowermost position of the hitting member 136 when
the hitting member 136 does not come into contact with
the bill 10 fed into the storage cartridge 137 by the feed-
in mechanism. This structure is, however, neither restric-
tive nor essential. One modified structure may use a stop-
per to determine the height or the lowermost position of
the hitting member 136, instead of the spring 136s.
[0085] E7. Modified Example 7 In the cash circulation
cartridge 130a of the embodiment, the hitting member
136 is arranged to be swung about the rotating shaft 132a
as the pivot shaft. This structure is, however, neither re-
strictive nor essential. In one modified example, a hitting
member may be provided at a predetermined location
above the space for accumulation of the bills 10 in the
storage cartridge 137 and moved up and down in the
vertical axis by an actuator to guide the bill 10 into the
space for bill accumulation and hit the bill 10 to be
dropped down in the storage cartridge 137.

[0086] EB8. Modified Example 8

The above embodiment regards the paper sheet storing
apparatus of the invention applied to the cash circulation
cartridges 130a, 130b, and 130c or to the reject cartridge
140 to accumulate the circulation bills or the rejected bills
therein. The paper sheet storing apparatus of the inven-
tion is, however, not restricted to this application but is
also applicable to accumulate diversity of other paper
sheets, for example, forms and slips.

Claims

1. Apapersheet storing apparatus configured to collect
and accumulate paper sheets, the paper sheet stor-
ing apparatus comprising:

a paper sheet cartridge arranged to accumulate
and keep the paper sheets therein;

a feed-in mechanism configured to convey each
of the paper sheets to the paper sheet cartridge
in a perpendicular direction to an accumulating
direction of the paper sheets in the paper sheet
cartridge; and

a hitting member provided above a paper sheet
accumulation space for accumulation of the pa-
per sheets in the paper sheet cartridge and con-
figured to be set in a first state of allowing en-
trance of each conveyed paper sheet into the
paper sheet accumulation space when the pa-
per sheet is conveyed to the paper sheet car-
tridge by the feed-in mechanism and to be
changed from the first state to a second state of
hitting the conveyed paper sheet and thereby
dropping the conveyed paper sheet down in the
paper sheet cartridge when a rear end of the
conveyed paper sheet enters the paper sheet
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accumulation space,

wherein the hitting member is arranged to be in con-
tact with left and right ends of each conveyed paper
sheet and at least part of a middle area of the paper
sheet between the left and the right ends in the
course of hitting the paper sheet and dropping the
paper sheet down in the paper sheet cartridge.

The paper sheet storing apparatus in accordance
with claim 1,

wherein the hitting member is arranged to be in con-
tact with substantially a whole length of each con-
veyed paper sheet including the left and the right
ends in the course of hitting the paper sheet and
dropping the paper sheet down in the paper sheet
cartridge.

The paper sheet storing apparatus in accordance
with either one of claims 1 and 2, wherein the hitting
member has multiple hitting elements.

The paper sheet storing apparatus in accordance
with claim 3,

wherein the multiple hitting elements are movable
independently.

The paper sheet storing apparatus in accordance
with claim 1,

wherein the hitting member is arranged to be swung
in a vertical direction about a preset pivot shaft lo-
cated above the paper sheet accumulation space.

The paper sheet storing apparatus in accordance
with claim 5,

wherein the hitting member comes into contact with
a front end of each paper sheet conveyed to the pa-
per sheet cartridge by the feed-in mechanism and is
set to the first state by a force of the contact.

The paper sheet storing apparatus in accordance
with claim 6,

wherein the hitting member is changed from the first
state to the second state by a dead weight of the
hitting member to hit the paper sheet and drop the
paper sheet down in the paper sheet cartridge.

The paper sheet storing apparatus in accordance
with claim 5,
wherein the hitting member has:

a guide element arranged to come into contact
with each conveyed paper sheet and guide the
conveyed paper sheet downward into the paper
sheet accumulation space in the paper sheet
cartridge when the paper sheet is conveyed to
the paper sheet cartridge by the feed-in mech-
anism; and
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a pressure element arranged to press down sur-
face of a topmost paper sheet located on a top
of the paper sheets accumulated in the paper
sheet cartridge.

The paper sheet storing apparatus in accordance
with claim 1, the paper sheet storing apparatus fur-
ther having:

an actuator configured to change over a working
state of the hitting member between the first
state and the second state; and

a drive controller configured to drive and control
the actuator.

The paper sheet storing apparatus in accordance
with claim 1, the paper sheet storing apparatus fur-
ther having:

a guide member assembly provided above the
paper sheet accumulation space and configured
to come into contact with each conveyed paper
sheet and guide the conveyed paper sheet
downward into the paper sheet accumulation
space in the paper sheet cartridge when the pa-
per sheet is conveyed to the paper sheet car-
tridge by the feed-in mechanism.

The paper sheet storing apparatus in accordance
with claim 1,

wherein a vertically movable bottom plate member
forms a bottom plate of the paper sheet cartridge,
the paper sheet storing apparatus further having:

a lift mechanism to move up and down the bot-
tom plate member.

The paper sheet storing apparatus in accordance
with claim 11, the paper sheet storing apparatus fur-
ther having:

afeed-out mechanism configured to take the pa-
per sheets accumulated in the paper sheet car-
tridge out of the paper sheet cartridge.

A paper sheet handling system equipped with the
paper sheet storing apparatus in accordance with
claim 1.

An automatic teller machine equipped with the paper
sheet handling system in accordance with claim 13.
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