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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a bank note
deposit/withdrawal machine (for example, an ATM used
in banking facilities) with which a user can directly deposit
and withdraw cash using a card, a bankbook, etc., and
more specifically to a bank note storage/supply box used
in a circulation type bank note deposit/withdrawal ma-
chine using deposited bank notes as bank notes to be
withdrawn.

[0002] Conventionally, for example, a bank note de-
posit/withdrawal machine in a circulation type ATM used
in, for example, banking facilities, etc. normally has a
bank note storage/supply box with a longitudinally-ex-
tended note stack for use in storing deposited bank notes,
supplying bank notes to be withdrawn, automatically col-
lecting bank notes, automatically setting bank notes in a
device, automatically and carefully counting cash stored
in a device, etc.

[0003] On the other hand, there has been proposed a
system developed for stacking a plurality of bank note
storage/supply boxes having a latitudinally-extended
note stack because the system has the merit that the
entire system can be designed as arelatively simple feed-
ing system equipped with a number of bank note storage/
supply boxes without requiring a larger installation area.
[0004] For example, according to the example of the
JP-A-10-188074, a bank note deposit/withdrawal ma-
chine contains a bank note storage/supply box with a
latitudinally-extended note stack which is not larger in
depth even when an additional bank note storage unit is
attached.

[0005] With an increasing number of ATMs, etc. bank
note deposit/withdrawal machines maintain the conven-
tional functions and performance, and are requested to
be smaller, cheaper, and easier in operations. On the
other hand, bank notes to be handled are not limited to
those in Japanese Yen, but come from various nations.
As a result, bank note deposit/withdrawal machines are
required to handle various foreign bank notes.

[0006] When foreign bank notes are handled, the fol-
lowing points have to be carefully considered. That is,
the number of types of bank notes to be handled becomes
much larger than when only Japanese bank notes are
handled, and the sizes of foreign bank notes are quite
different both in length and width. Additionally, the con-
ditions of folded or broken bank notes can be much worse
than Japanese bank notes in consideration of the foreign
bank note circulation situation. Therefore, it must be very
important to reduce jams of notes, and guarantee the
reliability in storing and supplying bank notes.

[0007] As described above, in the above described
conventional technology, the reliability of a device, es-
pecially the reliability of the operations when foreign bank
notes, which are normally in much worse conditions than
Japanese bank notes, are continuously handled and
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stored in the device has not been carefully considered.
[0008] Therefore, a bank notes deposit/withdrawal
machine capable of handling foreign bank notes as well
as Japanese bank notes, especially a circulation type
bank note deposit/withdrawal machine capable of sup-
plying bank notes after receiving deposited bank notes
and storing them for withdrawal, should satisfy the fol-
lowing conditions: (1) to have a small and simple config-
uration; (2) to be highly reliable with the reduced number
of bank note jams on a bank notes feeding path; and (3)
to have a large capacity for stable and continuous bank
notes storage and for continuously separating opera-
tions.

[0009] US4,524,268relatesto an automatic bank note
transaction system according to the preamble of claim 1.
[0010] US 4,602,332 shows an automatic bank note
transaction apparatus with multiple conveying paths and
storing sections to discriminate and dispense bank notes.

SUMMARY OF THE INVENTION

[0011] The presentinvention aims at providing a bank
note deposit/withdrawal machine capable of functioning
as a circulation type bank note deposit/withdrawal ma-
chine for continuously handling a large number of foreign
bank notes in worse conditions than Japanese bank
notes, and capable of stably storing and supplying small
bank notes which are often difficult in neatly stacking
bank notes.

[0012] To obtain the above object, the present inven-
tion provides a bank note deposit/withdrawal machine
according to claim 1. The dependent claims relate to pre-
ferred embodiments.

[0013] A bank note deposit/withdrawal machine in-
cludes a deposit/withdrawal opening for receiving or sup-
plying bank notes, a bank note discrimination unit for dis-
criminating bank notes, a temporary storage box for tem-
porarily storing bank notes received through the deposit/
withdrawal opening, a bank note storage/supply box for
storing deposited notes and supplying the notes for with-
drawal, and a bank note feeding path for connecting the
deposit/withdrawal opening, the bank note discrimination
unit, the temporary storage box, and the bank note stor-
age/supply box. In the bank note deposit/withdrawal ma-
chine, the bank note storage/supply box includes a stack
and separation mechanism, connected to the bank note
feeding path, for storing bank notes in the bank note stor-
age/supply box or separating bank notes from the bank
note storage/supply box; an upper and lower bank note
support unit for rotating in a bank note stacking direction
or in the counter-stacking direction to support the bank
notes, holding the upper and lower portions of the bank
notes, and setting them upright; and a holding plate, hor-
izontally driven in the box with the bank notes held up-
right. The upper and lower bank note support unit is driv-
en in the same direction as the holding plate. It is desired
that the bank note feeding speed is set to be higher than
the moving speed of the holding plate.
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[0014] In addition, it is desired that the bank note stor-
age/supply box in the bank note deposit/withdrawal ma-
chine according to the present invention further includes
a bank note guide which moves to the position at which
bank notes can be led to the stack and separation mech-
anism when the bank notes are separated, and which is
incorporated into the upper and lower bank note support
unit at the top when the bank notes are stacked.

[0015] It is also desired that the bank note storage/
supply box in the bank note deposit/withdrawal machine
includes abrushroller for feeding, by aradiantly extended
flexible unit, the bank notes received from the stack and
separation mechanism to the space in which the bank
notes should be stored.

[0016] Furthermore, it is desired that the bank note
storage/supply box in the bank note deposit/withdrawal
machine includes a bank note support unit for supporting
the lower end of the stored bank notes; and a bank note
detection sensor, provided in the vicinity of the intersec-
tion between the enclosing brush roller and the end of
the bank note support unit, for detecting the exist-
ence/non-existence of the bank notes above the brush
roller for a predetermined time. In addition, it is desired
that the holding plate is moved toward the stack and sep-
aration mechanism when the bank note detection sensor
detects bank notes continuously above the brush roller.
[0017] Additionally, itis desired thatthe bank note stor-
age/supply box in the bank note deposit/withdrawal ma-
chine according to the present invention includes a de-
tector for detecting the thickness or the tilt of the bank
notes stacked upright and horizontally, and the bank note
deposit/withdrawal machine includes a controller for tem-
porarily stops the operation of storing the bank notes in
the bank note storage/supply box when the detector de-
tects a predetermined thickness or a predetermined tilt,
and controlling the operation of storing the bank notes in
the bank note storage/supply box to be resumed after
the holding plate of the bank note storage/supply box has
been driven in the counter-stacking direction.

[0018] Furthermore, it is desired that the controller is
designed such that, when bank notes are transferred
from a bank note storage/supply box to another bank
note storage/supply box, the amount of movement of the
holding plate of one bank note storage/supply box is com-
pared with the amount of the movement of the plate of
the other bank note storage/supply box so that the tilt of
the bank notes stored in the other bank note storage/
supply box can be discriminated. When the tilt is discrim-
inated, the operation of storing the bank notes in the other
bank note storage/supply box is temporarily stopped, the
holding plate is driven in the counter-stacking direction
to adjust the tilt of the bank notes, and then the storing
operation is resumed. At this time, it is furthermore de-
sired that the amount Y of the movement of the holding
plate in the storing operation of the bank note storage/
supply box and the amount X of the movement of the
holding plate from which the bank notes are supplied to
the bank note storage/supply box are detected for com-
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parison.

[0019] It is also desired that the brush roller includes
a boss exposure portion on which the radiantly arranged
flexible units are not provided at a part so that the brush
roller can rotate in the bank note stacking direction when
the bank notes are stacked in the storage space, and
can stop at a predetermined position whenthe bank notes
stored in the storage space are to be separated.

[0020] Furthermore, it is desired that the bank note
storage/supply box of the bank note deposit/withdrawal
machine according to the present invention includes a
stack deformation unit for forcibly deforming the stacked
bank notes.

[0021] Additionally,itis desired thatthe bank note stor-
age/supply box of the bank note deposit/withdrawal ma-
chine according to the present invention includes a con-
troller for controlling the rotation of the brush roller such
that the predetermined positional relationship can be
maintained between the front end of the stacked bank
notes and the flexible units when the bank notes are
stacked.

[0022] Then, it is desired that the bank note storage/
supply box of the bank note deposit/withdrawal machine
according to the present invention includes a top plate
for adjusting the position of the storage space depending
on the size of bank notes to be stored.

[0023] In addition, it is desired that the bank note stor-
age/supply box of the bank note deposit/withdrawal ma-
chine according to the present invention includes side
plates for adjusting the position of the storage space de-
pending on the size of bank notes to be stored.

[0024] It is also desired that the bank note storage/
supply box of the bank note deposit/withdrawal machine
includes a flexible partitioning unit in the storage space
in the vicinity of the storage/supply opening.

[0025] In addition, the present invention can be real-
ized by a bank note deposit/withdrawal machine includ-
ing, as a configuration element, a bank note deposit/with-
drawal mechanism having a control unit for controlling a
bank note storage/supply box provided with the above
described features.

[0026] Still further advantages of the present invention
will become apparent to those of ordinary skill in the art
upon reading and understanding the following detailed
description of the preferred and alternate embodiments.

Brief Description of the Drawings

[0027] The invention will be described in conjunction
with certain drawings which are for the purpose of illus-
tration the preferred and alternate embodiments of the
invention only, and not for the purposes of limiting the
same, and wherein:

Fig. 1 is a side view of the bank note deposit/with-
drawal mechanism according to the present inven-
tion;

Fig. 2 is a perspective view of the stack and sepa-
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ration unit of the bank note storage/supply mecha-
nism;

Fig. 3 is a side view of the stack and separation unit
ofthe bank note storage/supply mechanism in a stor-
ing operation;

Fig. 4 is a side view of the stack and separation unit
of the bank note storage/supply mechanismin a sep-
arating operation;

Fig. 5is a perspective view of the bank note storage/
supply mechanism during the storing operation;
Fig. 6 is a perspective view of the bank note storage/
supply mechanism in the storing operation comple-
tion state;

Fig. 7 is a perspective view of the bank note storage/
supply mechanism for explanation of the defective
arrangement of bank notes in the longitudinal direc-
tion, and the countermeasure;

Fig. 8 is a side view of the bank note storage/supply
mechanism for explanation of the defect of the ex-
cess thickness of a bank note stack;

Fig. 9 is a side view of the bank note storage/supply
mechanism for explanation of the amendment of the
excess thickness of a bank note stack;

Fig. 10is a side view of the bank note storage/supply
mechanism for explanation of the storing operation
mode after the amendmentto the thickness of a bank
note stack;

Fig. 11 is a schematic perspective view of the auto-
matic teller machine provided with a bank note de-
posit/withdrawal mechanism;

Fig. 12 is a block diagram showing the control of the
automatic teller machine;

Fig. 13 is a side view of an embodiment of the bank
note deposit/withdrawal mechanism accordingto the
present invention;

Fig. 14 is a block diagram showing the control of the
bank note deposit/withdrawal mechanism; and

Fig. 15is a side view of the bank note storage/supply
mechanism with a longitudinally-extended note
stack.

DETAILED DESCRIPTION OF THE PREFERRED AND
ALTERNATE EMBODIMENTS

[0028] An embodiment of the present invention is de-
scribed in detail with reference to the attached drawings.
[0029] Fig. 11 is a perspective view showing the ap-
pearance of an automatic teller machine according to the
present invention.

[0030] A card/slip processing mechanism 102 for in-
terlocking a card slot 102a provided in a front top panel
101binthe case 101, processing a user card, and printing
and issuing a transaction slip, and a bank book process-
ing mechanism 103 for interlocking a bank book slot 103a
and processing a user bank book are in the upper portion
of a case 101 of the body of the machine.

[0031] The bank note deposit/withdrawal machine 1
for handling bank notes is provided in the lower portion
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of the case 101 of the body of the machine. A customer-
manipulated unit 105 for displaying and inputting the con-
tents of a transaction is provided in the middle portion of
the case 101 of the body of the machine. The numeral
106 denotes a body control unit for generally controlling
the automatic teller machine.

[0032] Fig. 12 is a block diagram showing the control
of the machine. As described above, the card/slip
processing mechanism 102, the bank book processing
mechanism 103, the bank note deposit/withdrawal ma-
chine 1, and the customer-manipulated unit 105 con-
tained in the case 101 are connected to the body control
unit 106 through a bus 106a and performs necessary
operations under control of the body control unit 106. In
addition to the above described unit, the body control unit
106 is also connected to an interface unit 106b, an op-
erator-manipulated unit 106c¢, and an external storage
device 106d through the bus 106ato transmit and receive
necessary data. However, since they are not directly as-
sociated with the feature of the present invention, de-
tailed explanation about them is omitted here. A power
supply unit 101d shown in Fig. 12 supplies power for
each unit and mechanism in the above described con-
figuration.

[0033] Fig. 13 is a side view of the configuration of a
bank note deposit/withdrawal machine 1 using the bank
note storage/supply box of the present invention in the
automatic teller machine shown in Fig. 11.

[0034] The bank note deposit/withdrawal machine 1
includes: a deposit/withdrawal opening 2 for a user de-
positing and withdrawing bank notes; a bank note dis-
crimination unit 3 for discriminating bank notes; a tem-
porary storage box 4 for temporarily storing deposited
bank notes until a transaction is fixed; a deposit box 6
for storing the bank notes for which the transaction has
been fixed as deposit; a supply box 7 for storing bank
notes for withdrawal; a bank note storage/supply box 8
for both deposit and withdrawal; a rejection box 9 for stor-
ing deposited bank notes not stored in the supply box,
or bank notes not for withdrawal, that is, bank notes car-
ried over from the supply box (namely, a box for storing
bank notes not discriminated by the discrimination unit);
a reception and collection box 11 for storing bank notes
to fill the bank note storage/supply box 8 and bank notes
collected from each box; a bank note feeding path 5 for
transmitting bank notes to the deposit/withdrawal open-
ing 2, the temporary storage box 4, the deposit box 6,
the supply box 7, the bank note storage/supply box 8,
the rejection box 9, and the reception and collection box
11 through the bank note discrimination unit 3; and a
control unit 10. The control unit 10 controls the bank note
deposit/withdrawal machine 1 according to an instruction
from the body control unit 106 and the detection of the
state of the bank note deposit/withdrawal machine 1, and
transmits the state of the bank note deposit/withdrawal
machine 1 to the body control unit 106 as necessary.
[0035] In addition, the bank note feeding path 5 in-
cludes: a circular main bank note feeding path 501 having
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main bank note feeding paths 501a through 501k (indi-
cated by an arrow of solid lines as shown in Fig. 13) for
passing sequentially through the bank note discrimina-
tion unit 3, the branch point to the deposit/withdrawal
opening 2, the joint/branch point of the rejection box 9,
the depositbox 6, the supply box 7, the bank note storage/
supply box 8, and the reception and collection box 11,
and the branch/joint point of the temporary storage box
4, and returning to the bank note discrimination unit 3;
and unit feeding paths 251a, 251b, 851a through 851e,
857athrough 857e, and 451 for connecting the main bank
note feeding path 501 with each unit. On the rejection
box 9, a U turn bank note feeding path 860 forming part
of the main bank note feeding path 501 is provided.
[0036] The deposit unit feeding path 251a joins and
feeds bank notes carried over from the deposit/withdraw-
al opening 2 to the main bank note feeding path 501. The
withdrawal unit feeding path 251b branches and feeds
bank notes from the main bank note feeding path 501 to
the deposit/withdrawal opening 2. The cassette unit feed-
ing paths 851a through 851e for branch and feed bank
notes from the main bank note feeding path 501 to each
cassette of the rejection box 9, the deposit box 6, the
bank note storage/supply box 8, and the reception and
collection box 11. The cassette unit feeding paths 857a
through 857e join and feed bank notes carried over from
the supply box 7, the bank note storage/supply box 8,
and the reception and collection box 11 to the main bank
note feeding path 501. The temporary storage unit feed-
ing path 451 branches and feeds bank notes from the
main bank note feeding path 501 to the temporary stor-
age box 4, and joins and feeds bank notes carried over
from the temporary storage box 4 to the main bank note
feeding path 501. Furthermore, switching gates 252,
852a through 852e, and 452 are provided at the branch
point from the main bank note feeding path 501 to the
unit feeding paths 251a, 251b, 851a through 851e, 857a
through 857e, and 451, and the control unit 10 controls
the feeding of bank notes based on the discrimination
result from the bank note discrimination unit 3.

[0037] The control unit 10 is connected to the body
control unit 106 of the machine through the bus 106a as
shown in Fig. 14, controls the bank note deposit/with-
drawal machine 1 according to an instruction from the
body control unit 106 and a detected state of the bank
note deposit/withdrawal machine 1, and transmits the
state of the bank note deposit/withdrawal machine 1 to
the body control unit 106 as necessary. In the bank note
deposit/withdrawal machine 1, the drive motor, the elec-
tromagnetic solenoid, and the sensor of each unit (the
deposit/withdrawal opening 2, the bank note discrimina-
tion unit 3, the temporary storage box 4, the bank note
feeding path 5, the deposit box 6, the supply box 7, the
bank note storage/supply box 8, the rejection box 9, and
the reception and collection box 11) are connected to the
control unit 10, and the control unit 10 monitors transac-
tions through the states of the sensors for each transac-
tion, and controls the driving operation of an actuator.
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[0038] The storage unit of each unit (the deposit/with-
drawal opening 2, the deposit box 6, the supply box 7,
the bank note storage/supply box 8, the rejection box 9,
and the reception and collection box 11) should be de-
signed to be at least about 100 mm in width and 200 mm
in length to handle various foreign bank notes as well as
Japanese bank notes. The width of the feeding unit (the
bank note discrimination unit 3, the temporary storage
box 4, and the bank note feeding path 5) should be at
least about 220 mm. Assuming that the minimum bank
note in the bank notes to be handle is about 60 mm in
width and about 120 mm in length, it is desired that the
storage unit of the deposit box 6, the supply box 7, etc.
into which an operator and a user set bank notes com-
prises an adjustable regulator guide (not shown in the
attached drawings) to regulate the arrangement of bank
notes both in longitudinal and latitudinal directions de-
pending on the size of bank notes to be handled.
[0039] The bank note deposit/withdrawal machine 1
has the configuration of each of the above described units
2 through 11 as shown in Fig. 11. The bank note feeding
path 5 fixes each of the deposit transaction, the withdraw-
al transaction, etc. by connecting the units through the
unit feeding paths 251a, 251b, 851a through 851e, 857a
through 857e, and 451 as described above.

[0040] Briefly described below is the operation of the
bank note deposit/withdrawal machine 1.

[0041] When a deposit transaction is to be fixed, bank
notes deposited through the deposit/withdrawal opening
2 are separated sheet by sheet, and join the main bank
note feeding path 501 through the deposit/withdrawal unit
feeding path 251a. The bank note discrimination unit 3
discriminates the type and the truth/false of bank notes.
Then, the bank notes are fed in the main bank note feed-
ing path from 501b to 501h, and are temporarily stored
in the temporary storage box 4. The bank notes not dis-
criminated by the bank note discrimination unit 3 or the
deposit rejected bank notes whose tilt or intervals are
abnormal among the stored bank notes are transmitted
from the bank note discrimination unit 3 after switching
the switching gate 252, branched toward the deposit/
withdrawal opening 2, put into the deposit/withdrawal
opening, and returned to the user. The bank notes are
not stored in the temporary storage box 4.

[0042] If the deposit transaction has been fixed, bank
notes are transmitted from the temporary storage box 4
to the main bank note feeding path 501 in the reverse
order of a storing operation, that is, to 501j and 501k.
The bank note discrimination unit 3 determines the type
and the truth/false of bank notes, and any of the switching
gates 852b, 852d, and 852a of the cassette unit feeding
paths 851b, 851d, and 851a is switched to store the bank
notes in any of the deposit box 6, the bank note storage/
supply box 8, and the rejection box 9.

[0043] When a withdrawal transaction is to be fixed,
the predetermined number of bank notes are carried over
from each of the supply box 7, and the bank note storage/
supply box 8. The bank note discrimination unit 3 dis-
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criminates bank notes through the main bank note feed-
ing path 501 from 501f to 501k, the switching gate 252
branches the feeding to put the bank notes in the deposit/
withdrawal opening 2, and the bank notes are supplied
to the user. When the withdrawal is rejected, the bank
notes are stored in the rejection box 9, and the supple-
mental bank notes are added and carried over.

[0044] The configuration and the operations of the
bank note storage/supply box 8 according to the present
invention, which is applied to the bank note deposit/with-
drawal machine 1, are described below in detail with ref-
erence to Figs. 1 through 10.

[0045] A plurality of the bank note storage/supply box-
es 8 can be installed on the bank note deposit/withdrawal
machine 1. According to an embodiment of the present
invention, one bank note storage/supply box 8 is in-
stalled. Fig. 1 shows the configuration of the bank note
storage/supply box 8.

[0046] The bank note storage/supply box 8 is a cash
box for storage and separation for carrying over, and
comprises to form a storage/supply opening: a stack feed
roller 801 rotated and driven by a driving source other
than the cash box not shown in the attached drawings
through a gear; a pick-up roller 811; a backup roller 802
rotated in an interlocking manner; a stack and separation
mechanism comprising a gate roller 803 not rotated in a
storing direction, not in a carrying-over direction; a brush
roller 804 which is on the same axis as the gate roller
803 and has radiantly arranged flexible holding units; and
a separation/stack guide 805 (bank notes guide) operat-
ing when a separating operation and a stacking operation
are performed.

[0047] Bank notes are stored in a storage space en-
compassed by a bottom plate 808, a holding plate 806,
a bottom plane belt 807 suspended to support the bottom
of the bank notes at a point higher than the bottom plate
808, and the separation/stack guide 805.

[0048] The bank notes stored in the bank note storage/
supply box 8 are branched from the main bank note feed-
ing path (indicated by an arrow 501) as indicated by an
arrow 854 by switching the switching gate 852 as shown
by 852a, and fed between the rotating stack feed roller
801 and the backup roller 802, and between the stack
feedroller 801 and the gate roller 803 rotating in the stack-
ing direction. The bank notes fed between the stack feed
roller 801 and the gate roller 803 are stored along the
separation/stack guide 805, and stored in an approxi-
mately triangular stack space 901 shown in bank note
deposit/withdrawal machine 1. The brush roller 804 ro-
tating below the stored bank notes sweeps them in the
stacking direction, thereby preventing the interference
between the bank notes and the subsequent bank notes.
[0049] Inaddition, by supporting the top and bottom of
the stored bank notes by the upper bank note support
unit 812 arranged to be incorporated into the upper por-
tion of the separation/stack guide 805 near the separa-
tion/stack guide 805 at the upper portion of the storage
unit, and a lower bank note support unit 809 arranged
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near the gate roller 803 at the lower part of the storage
unit, and by sweeping the bank notes toward the holding
plate 806 side, the continuously stores bank notes can
be maintained upright. The lower bank note support unit
809 can be formed as a belt as shown in Figs. 3 and 4
as well as formed as a sheet roller having radiantly ar-
ranged sheets, and a pulley having a coarse surface for
feeding bank notes. When a belt type unit is adopted, the
surface can be designed to be coarse to feed bank notes
without fail.

[0050] When a separating operation is performed, the
separation/stack guide 805 is moved to the position in-
dicated by a two-points-and-one-dash chain line 805a,
and the holding plate 806 and the bottom plane belt 807
simultaneously move in the storage space so that a drive
source other than the cash box not shown in the attached
drawings can give a predetermined pressure to the pick-
up roller 811 to move the bank notes by predetermined
pressure. The bank notes pressed by the pick-up roller
811 are fed by the rotating stack feed roller 801, and is
fed sheet by sheet in the direction indicated by an arrow
855 while preventing double sheets from being simulta-
neously fed by the gate roller 803 not rotating in the car-
rying-over direction by the effect of the one-way clutch.
At this time, a switching gate 852 is switched into the
position indicated by a solid line, and the bank notes are
fed in the direction indicated by the arrow 855 through a
unit feeding path 857, and then in the direction indicated
by an arrow 856.

[0051] Whenastoring operationis performed, the sep-
aration/stack guide 805 moves to the position indicated
by the solid line, and the holding plate 806 and the bottom
plane belt 807 simultaneously moves in the storage
space by a drive source other than the cash box not
shown in the attached drawings. With the increasing
number of bank notes to be stored, stored bank notes
are moved off the separation/stack guide 805 so that the
received bank notes fed in the direction indicated by the
arrow 854 and the stored bank notes do not interfere with
each other. The increase of the number of stored bank
notes is monitored by transmission sensors (remaining
bank note detection sensor) 888a and 888b. When a con-
tinuous dark (a state in which bank notes shut off the
transmission sensor 888 for a predetermined time) for a
time equal to or longer than a predetermined time is de-
tected, the above described movement control is per-
formed. At this time, an upper bank note support unit 812
rotates counterclockwise, and the lower bank note sup-
port unit 809 rotates clockwise to support the top and
bottom of the stored bank notes, push the bank notes
toward the holding plate 806, and set the bank notes
upright.

[0052] The bank note storage/supply box 8 further
comprises a partitioning unit 840 in the storage space
near the storage/supply opening so that the bank notes
stored upright cannot conflict with the subsequent bank
notes by abnormal folding, thereby maintaining the
stored bank notes upright. The partitioning unit 840 is
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made of a elastic material. When a separating operation
is performed, the holding plate 806 or the stored bank
notes push down the partitioning unit 840, thereby avoid-
ing interfering the separating operation.

[0053] Fig. 2 is a perspective view showing in detail
the stack and separation mechanism, the upper bank
note support unit 812, and the lower bank note support
unit 809.

[0054] An axis 811a of the pick-up roller 811 is syn-
chronously driven by a drive axis 801a of the stack feed
roller 801. A drive axis 803a of the brush roller 804 ar-
ranged at a random pitch is inversely driven by the drive
axis 801a of the stack feed roller 801 through a one-way
clutch for shared use of a drive source. When a separat-
ing operation is performed with the stack feed roller 801
rotating clockwise, the brush roller 804 is stopped and
maintained at an appropriate phase so that the bank
notes separating operation may not be disturbed. On the
other hand, when a storing operation is performed with
the stack feed roller 801 rotating counterclockwise, the
brush roller 804 prevents the interference among contin-
uously stored bank notes by continuously rotating clock-
wise.

[0055] The brush roller 804 includes a boss exposure
portion having no pushing units for a half turn to realize
a separating operation described later. The rotation
phase of the brush roller 804 is controlled for each bank
note so that and the end of the stored bank notes can be
pushed in the stacking direction by a brush without fail,
and the end of the stored bank notes cannot interfere
with any unit while bank notes are fed to the bank note
storage/supply box 8. That is, the end of bank notes fed
to the bank note storage/supply box 8 is detected by a
sensor not shown in the attached drawings. Before the
bank notes are held by the stack feed roller 801 and the
backup roller 802, the rotation of the brush roller 804 or
the stack feed roller 801 is adjusted for matching phases.
By performing the above described rotation feeding con-
trol, the stack feed roller 801 and the backup roller 802
can hold bank notes at a moment when the brush roller
804 is set at a predetermined position.

[0056] Two upper bank note support units 812 for hold-
ing the top and the bottom of a bank notes stack are
provided in the longitudinal direction on bank notes. Sim-
ilarly four lower bank note support units (a center portion
809a, and end portions 809b) are provided. By a drive
source not shown in the attached drawings, the bank
notes are driven at a higher speed in the bank note stack-
ing direction or in the counter-stacking direction (sepa-
rating direction) in an interlocking manner with the hold-
ing plate 806 and the bottom plane belt 807. The lower
bank note end support unit 809b at both ends similar in
shape to the brush roller 804 is omitted in Fig. 2 and Fig.
5 referred to later (refer to Figs. 6 and 7).

[0057] The lower bank note support units 809a and
809b are fixed to a connected axis 807a which supports
the pulley from which one end of the bottom plane belt
807 is suspended, and rotate with the connected axis
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807a.

[0058] The connected axis 807a rotates when the bot-
tom plane belt 807 is driven together with the holding
plate 806, and the moving speed (an arrow 855a) of the
element in the tangent direction of the lower bank note
support units 809a and 809b is higher than the moving
speed (arrow 855) of the bottom plane belt 807 by the
ratio of the pulley to the radius. Similarly, the moving
speed (arrow 855b) of the upper bank note support unit
812 is higher than the bottom plane belt 807 through the
mechanism not shown in the attached drawings.

[0059] In a bank note storing operation, stored bank
notes receive compressing force by moving the upper
bank note support unit 812 and the lower bank note sup-
port unit 809 at a speed 1.2 through 1.3 times as higher
as the speed of the bottom plane belt 807, that is, the
holding plate 806, thereby realizing a continuous storing
operation in a stable upright state. By this compression
effect, stacked bank notes can be prevented from being
too massive, thereby increasing the storage capacity of
bank notes.

[0060] The drive axis 803a of the brush roller 804 driv-
en through a one-way clutch supports at two points the
gate roller 803 containing a one-way clutch and a stack
deforming unit 890 capable of idly rotating and swinging.
The operation effect of the stack deforming unit 890 is
described below by referringto Figs. 3and 4. Fig. 3 shows
the state in the storing operation. The stack deforming
unit 890 rotates clockwise when bank notes are fed, and
stops at the upper dead point which projects to a bank
note feeding surface 899 and is not shown in the attached
drawings. Bank notes 830 being stored have waveform
deformation 830a (refer to Fig. 5 described later) depend-
ing on the amount of projection from the bank note feed-
ing surface 899. On the other hand, Fig. 4 shows the
state in the separating operation. The drive axis 803a is
driven clockwise, and the phase of the brush roller 804
at a random pitch is stopped at the position shown in Fig.
4. At this time, the stack deforming unit 890 rotates coun-
terclockwise to the lower dead point not shown in the
attached drawings by the moment from the biased center
of gravity, and stops at the position shown in Fig. 4 ata
small projection above the bank note feeding surface
899. Therefore, continuously separated bank notes are
smoothly separated without interference of the brush roll-
er 804 which stops at an appropriate position atarandom
pitch and the stack deforming unit 890.

[0061] Fig. 5 shows the state of the bank notes 830
being stored. The bank notes 830 has waveform defor-
mation 830a by the stack deforming unit 890, and is in-
troduced to the separation/stack guide 805 in the state
in which the apparent rigidity of bank notes has in-
creased. As a result, a stable storing operation can be
performed.

[0062] The bottom of the bank notes 830 which have
been completely stored is horizontally moved to the right
by the continuously rotating brush roller 804, and the
bank notes are then stacked as shown in Fig. 6. When
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the number of stored bank notes increases, and a con-
tinuous dark equal to or longer than a predetermined time
length (for example, 120 ms) is detected by the trans-
mission sensors 888a and 888b shown in Fig. 1, the
above described movement control is performed, and
the upper bank note support unit 812 and the lower bank
note support unit 809 compress the stored bank notes,
thereby continuously storing bank notes in a stable up-
right state.

[0063] Described below is the neat stack in the longi-
tudinal direction and the storage dimensions of smaller
bank notes. The bank note storage/supply box 8 is de-
signed depending on the maximum size to be handled,
and a low-cost bank note storage/supply box 8 can be
provided when various small bank notes can be handled
by the bank note storage/supply box 8. However, as de-
scribed above, there are a number of foreign bank notes
quite different from one another in both longitudinal and
latitudinal directions. Therefore, to guarantee a stable
continuous storage operation, the bank note storage/
supply box 8 should have the mechanism added to it.
[0064] The first mechanismis a stopper 810 (top plate)
for regulating the position of the upper end of stored bank
notes, that is, the position of the shorter sides. As shown
in Fig. 1, the first mechanism can be adjusted in the ver-
tical direction together with the upper bank note support
unit 812 depending on the type (dimension of shorter
sides), and is adjusted for the position indicated by a two-
points-and-one-dash chain line 810a, thereby solving the
disorder of shorter sides.

[0065] Onthe other hand, the width of the feeding path
of the entire system in the longitudinal direction naturally
depends on the maximum bank note to be handles.
Therefore, a small bank note has the strong probability
that it is fed in a biased manner to left or right by the
difference in length of longer sides. To solve the problem
of the biased feeding and store bank notes stably, the
dimension of the storage for a longer side of the bank
note storage/supply box 8 should depend on the maxi-
mum bank note. Therefore, in the bank note storage/
supply box 8 to which a small bank note can be handled,
the order of bank notes can be regulated in a shorter side
direction by the stopper 810, but cannot be regulated in
a longer side direction.

[0066] The bank notes stored in disorder in the longi-
tudinal direction unfortunately affect the separating per-
formance, and probably cause the demerit of generating
jammed paper because the operation effect does not
work on the end portion of the bank notes biased in the
longitudinal direction even if the holding plate 806, the
upper bank note support unit 812 interlocking the holding
plate 806, and the lower bank note support unit 809a are
driven, thereby failing in stably feeding bank notes to the
feeding surface.

[0067] The second mechanism added to solve the
above described problem is the lower bank note support
unit 809b provided on both ends of bank notes in the
longitudinal direction. As shown in Fig. 7, even both ends

10

15

20

25

30

35

40

45

50

55

ofthe bank notes 830b deformed into the shape indicated
by the two-points-and-one-dash chain line caused as a
result of the bias in the longitudinal direction can be fed
without fail to the bank notes feeding surface by the effect
of the lower bank note support unit 809b provided at both
ends, thereby realizing a stable continuous separating
operation.

[0068] In addition, assume the position of the sides of
the storage space can be adjusted depending on the lon-
gitudinal direction of bank notes. Therefore, the disorder
in the longitudinal direction can be adjusted.

[0069] If the thickness or the tilt of a horizontally and
continuously stacked bank notes is equal to or larger than
a predetermined value in an upright state, the bank notes
may fall down, thereby possibly making it difficult to keep
a stable stacking operation. Furthermore, folded bank
notes in a separating operation may prevent the reliability
of the machine from being guaranteed. As a result, ac-
cording to the present invention, the thickness or the tilt
of a horizontally and continuously stacked bank notes in
an upright state is detected. If the thickness or the tilt
equalto or higherthan a predetermined value is detected,
the operation of storing bank notes can be temporarily
stopped, the holding plate 806 is driven in the counter-
stacking direction to amend the tilt of the bank notes and
resume the storing operation.

[0070] Described below is the method of detecting the
thickness or the tilt of bank notes, and the method of
controlling the tilt amendment to the bank notes. As
shown in Fig. 13, the bank notes continuously stored in
the bank note storage/supply box bank note storage/sup-
ply box 8 are either the deposited bank notes separated
from the supplying deposit/withdrawal opening 2 or the
bank notes received as separated from the supplying re-
ception and collection box 11. The thickness of the bank
notes separated from the supplying unit is detected as
the movement X of the holding plate of the deposit/with-
drawal opening 2 or the reception and collection box 11,
and the thickness of the bank notes continuously stored
by the bank note storage/supply box 8 is detected as the
movement Y of the holding plate 806. The control unit 10
compares the detected values. For example, if Y = 1.2X,
thenitis determined that the thickness of the continuously
stored bank notes is too large, and the separating oper-
ation of the supplying unit and the storing operation of
the bank note storage/supply box 8 are temporarily
stopped. Fig. 8 shows the state of the excessive thick-
ness of the bank notes when the operations are tempo-
rarily stopped. Then, the operation mode is switched into
a separating operation mode, and the holding plate 806
is driven forward until the separation pressure is detect-
ed, thereby amending the fall or tilt of the stored bank
notes. Then, as shown in Fig. 10, the operation mode is
switched again into the storing operation mode toresume
the separation in the supplying unit and the storing op-
eration of the bank note storage/supply box 8. As aresult,
the above described problems can be solved, and the
reliability of the machine can be guaranteed.
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[0071] The above described bank note storage/supply
box 8 is a system with a latitudinally-extended note stack
stored in an upright state. However, the bank note stor-
age/supply box 8 can be a system with a longitudinally-
extended note stack stored as shown in Fig. 15. In this
case, the features and the effects of each unit forming
the bank note storage/supply box 8a are similar to those
of each unit forming the bank note storage/supply box 8.
Therefore, the detailed explanation is omitted here.
[0072] Furthermore, the medium used in the mecha-
nism according to the present invention can be paper
such as marketable securities, lottery, tickets, checks,
card, etc. as well as bank notes.

[0073] As described above, the present invention has
the following effects.

[0074] Abank note storage/supply box capable of han-
dling various sizes of bank notes both in longer and short-
er sides can be successfully provided.

Claims
1. Abanknote deposit/withdrawal machine comprising

- a deposit/withdrawal opening (2) for receiving
or supplying bank notes,

- a bank note discrimination unit (3) for discrim-
inating bank notes,

- a temporary storage box (4) for temporarily
storing bank notes received through the deposit/
withdrawal opening (2),

- a bank note storage/supply box (8) for storing
deposited notes and supplying the notes for
withdrawal, and

- a bank note feeding path (5) for connecting the
deposit/withdrawal opening (2), the bank note
discrimination unit (3), the temporary storage
box (4), and the bank note storage/supply box

®)

wherein
said bank note storage/supply box (8) includes and

- astack and separation mechanism, connected
tothe bank note feeding path (5), for storing bank
notes in the bank note storage/supply box (8),
or separating bank notes from the bank note
storage/supply box (8), and

- a holding plate (806) oriented parallel to the
bank notes which is horizontally driven in the
box with the bank notes held up-right,

characterized in that said bank note storage/sup-
ply box (8) further includes

- an upper support unit (812) for bank notes and
alower support unit (809) for bank notes for sup-
porting and rotatably transporting the bank
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notes in a bank note stacking direction or in the
counter-stacking direction, holding the upper
portion of a bank note which is standing upright
by the upper support unit (812) for bank notes
and the lower portion of a bank note which is
standing upright by the lower support unit (809)
for bank notes, and setting them upright, and

- abottom plane belt (807) suspended to support
the bottom of the bank notes at a point higher
than a bottom plate (808).

The bank note deposit/withdrawal machine of claim
1, wherein said upper support unit (8:12) for bank
notes and lower support unit (809) for bank notes
are rotatably transporting the bank notes in the same
direction as the holding plate (806), and a bank note
feeding speed is set to be higher than the moving
speed of the holding plate (806).

The bank note deposit/withdrawal machine of claim
1, wherein said bank note storage/supply box (8)
comprises a bank note guide which moves to a po-
sition at which bank notes can be led to the stack
and separation mechanism when the bank notes are
separated, and which is incorporated into the upper
support unit for bank notes (812) at a top position
when the bank notes are stacked.

The bank note deposit/withdrawal machine of claim
1, wherein said bank note storage/supply box (8)
comprises a brush roller (804) for feeding, by a ra-
diantly extended flexible unit, the bank notes re-
ceived from the stack and separation mechanism to
a space in which the bank notes should be stored.

The bank note deposit/withdrawal machine of claim
4, wherein said bank note storage/ supp ly box (8)
comprises a lower support unit (809) for bank notes
for supporting a lower end of the stored bank notes;
and a bank note detection sensor (888), provided in
a vicinity of an intersection between the enclosing
brush roller (804) and an end of the lower support
unit (809) for bank notes for detecting the exist-
ence/non-existence of the bank notes above the
brush roller (804) for a predetermined time.

The bank note deposit/withdrawal machine of claim
5, wherein said holding plate (806) is moved toward
the stack and separation mechanism when the bank
note detection sensor of said bank note storage/sup-
ply box (8) detects residual bank notes continuously
above the brush roller (804).

The bank note deposit/withdrawal machine of claim
1, wherein said bank note storage/supply box (8)
comprises a detector for detecting the thickness or
the tilt of the bank notes stacked upright and hori-
zontally; and a controller which temporarily stops an
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operation of storing the bank notes in the bank note
storage/supply box (8) when the detector detects a
predetermined thickness or a predetermined tilt, and
which controls the operation of storing the bank
notes in the bank note storage/supply box (8) to be
resumed after the holding plate (806) of the bank
note storage/supply box (8) has been driven in the
counter-stacking direction.

The bank note deposit/withdrawal machine of claim
1, wherein said machine comprises a controller de-
signed such that, when bank notes are transferred
from a bank note storage/supply box (8) to another
bank note storage/supply box (8), the amount of
movement of the holding plate (806) of one bank
note storage/supply box (8) is compared with the
amount of the movement of the plate of the other
bank note storage/supply box (8), so that the tilt of
the bank notes stored in the other bank note storage/
supply box (8) can be discriminated, and when the
tilt is discriminated, the operation of storing the bank
notes in the other bank note storage/supply box (8)
istemporarily stopped, the holding plate (806) is driv-
en in the counter-stacking direction to adjust the tilt
of the bank notes, and then the storing operation is
resumed.

The bank note deposit/withdrawal machine of claim
4, wherein said brush roller (804) includes a boss
exposure portion on which radiantly arranged flexi-
ble units are not provided at a part.

The bank note deposit/withdrawal machine of claim
9, wherein said brush roller (804) can rotatably trans-
port bank notes in the bank note stacking direction
when the bank notes are stacked in the storage
space, and can stop at a predetermined position
when the bank notes stored in the storage space are
to be separated.

The bank note deposit/withdrawal machine of claim
9, wherein said bank note storage/supply box (8)
comprises a stack deformation unit for forcibly de-
forming the stacked bank notes.

The bank note deposit/withdrawal machine of claim
9, wherein rotation of the brush roller (804) is con-
trolled such that the predetermined positional rela-
tionship can be maintained between the front end of
the stacked bank notes and the flexible units when
the bank notes are stacked.

The bank note deposit/withdrawal machine of claim
1, wherein said bank note storage/supply box (8)
comprises a top plate for adjusting a position of a
storage space depending on a size of bank notes to
be stored.
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14. The bank note deposit/withdrawal machine of claim

1, wherein said bank note storage/supply box (8)
comprises side plates for adjusting a position of a
storage space depending on a size of bank notes to
be stored.

15. The bank note deposit/withdrawal machine of claim

1, wherein said bank note storage/ supply box (8)
comprises a flexible partitioning unit in a storage
space in the vicinity of the storage/supply opening.

Patentanspriiche

Banknoteneinzahlungs-/-auszahlungsautomat mit:

- einer Einzahlungs-/Auszahlungséffnung (2)
zum Empfangen oder Zufiihren von Banknoten
- einer Banknoten-Unterscheidungseinheit (3)
zum Unterscheiden von Banknoten,

- einem Zwischenlagerungsbehélter zum Zwi-
schenlagern von durch die Einzahlungs-/Aus-
zahlungsoéffnung (2) empfangenen Banknoten,
- einem Banknotenlagerungs-/-zufiihrungsbe-
hélter (8) zum Lagern eingezahlter Noten und
Zufihren der Noten fur eine Auszahlung, und

- einem Banknoten-Zuleitungspfad (5) zum Ver-
binden der Einzahlungs-/Auszahlungsdffnung
(2) der Banknoten-Unterscheidungseinheit (3),
dem Zwischenlagerungsbehalter (4) und dem
Banknotenlagerungs-/-zufiihrungsbehélter (8)

wobei der Banknotenlagerungs-/-zufuihrungsbehal-
ter (8) Folgendes beinhaltet:

- einen Stapel- und Trennmechanismus, der mit
dem Banknoten-Zuleitungspfad (5) verbunden
ist, zum Lagern von Banknoten in dem Bankno-
tenlagerungs-/-zufihrungsbehélter (8) oder
zum Trennen von Banknoten aus dem Bankno-
tenlagerungs-/-zufiihrungsbehalter (8), und

- eine parallel zu den Banknoten ausgerichtete
Halteplatte (806), die horizontal in den Behélter
mit den aufrecht gehaltenen Banknoten getrie-
ben wird,

dadurch gekennzeichnet, dass der Banknotenla-
gerungs-/-zufuhrungsbehalter (8) weiterhin Folgen-
des einschlief3t:

- eine obere Halteeinheit (812) fur Banknoten
und eine untere Halteeinheit (809) fir Bankno-
ten zum Halten und drehbaren Transportieren
der Banknoten in eine Banknoten-Stapelrich-
tung oder in die Gegenstapelrichtung, Halten
des oberen Abschnitts einer Banknote, die auf-
recht steht, durch die obere Halteeinheit (812)
fur Banknoten und des unteren Abschnitts einer
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Banknote, die aufrecht steht, durch die untere
Halteeinheit (809) fir Banknoten, und um sie
aufrecht zu stellen, und

- einen unteren Flachriemen (807), der zum Hal-
ten der Unterseite der Banknoten an einem
Punkt, der héher als eine Bodenplatte (808) ist,
aufgehangt ist.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 1, wobei die obere Halteeinheit (812)
fur Banknoten und die untere Halteeinheit (809) fur
Banknoten die Banknoten in dieselbe Richtung wie
die Halteplatte (806) drehbar transportieren und eine
Banknoten-Zufihrungsgeschwindigkeit hoher ein-
gestellt ist als die Bewegungsgeschwindigkeit der
Halteplatte (806).

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 1, wobei der Banknotenlagerungs-/-
zufiihrungsbehélter (8) eine Banknotenfiihrung um-
fasst, die sich zu einer Position bewegt, an der Bank-
noten zu dem Stapel- und Trennmechanismus ge-
fuhrt werden kdnnen, wenn die Banknoten getrennt
werden, und die in die obere Halteeinheit fiir Bank-
noten (812) an der obersten Position inkorporiert ist,
wenn die Banknoten gestapelt sind.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 1, wobei der Banknotenlagerungs-/-
zufuhrungsbehélter (8) eine Burstenwalze (804)
zum Zufiihren der von dem Stapel- und Trennme-
chanismus empfangenen Banknoten durch eine
strahlenférmig erstreckte elastische Einheit zu ei-
nem Raum umfasst, in dem die Banknoten gelagert
werden sollten.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 4, wobei der Banknotenlagerungs-/-
zufiihrungsbehélter (8) eine untere Halteeinheit
(809) fur Banknoten zum Halten eines unteren En-
des der gelagerten Banknoten; und einen Bankno-
tenerfassungssensor (888) umfasst, derin der Nahe
eines Schnittpunkts zwischen der einschlieRenden
Birstenwalze (804) und einem Ende der unteren
Halteeinheit (809) fiir Banknoten zum Erfassen des
Vorhandenseins/Nicht-Vorhandenseins der Bank-
noten Uber der Birstenwalze (804) eine vorgegebe-
ne Zeit lang bereitgestellt wird.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 5, wobei die Halteplatte (806) zum
Stapel- und Trennmechanismus hin bewegt wird,
wenn der Banknotenerfassungssensor des Bankno-
tenlagerungs-/-zufiihrungsbehélters (8) ununterbro-
chen restliche Banknoten iber der Biirstenwalze
(804) erfasst.

Banknoteneinzahlungs-/- auszahlungsautomat
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nach Anspruch 1, wobei der Banknotenlagerungs-/-
zuflihrungsbehalter (8) eine Erfassungseinrichtung
zum Erfassen der Dicke oder der Neigung der auf-
recht und horizontal gestapelten Banknoten; und ei-
ne Steuerung umfasst, die einen Vorgang des La-
gerns der Banknoten in dem Banknotenlagerungs-/-
zufuihrungsbehélter (8) voriibergehend stoppt, wenn
die Erfassungseinrichtung eine vorgegebene Dicke
oder eine vorgegebene Neigung erfasst, und die den
Vorgang des Lagerns der Banknoten in dem Bank-
notenlagerungs-/-zufiihrungsbehalter (8) so steuert,
dass er wieder aufgenommen wird, nachdem die
Halteplatte (806) des Banknotenlagerungs-/-zufiih-
rungsbehélters (8) in die Gegenstapelrichtung ge-
trieben worden ist.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 1, wobei der Automat eine Steuerung
umfasst, die so entworfen ist, dass, wenn Banknoten
von einem Banknotenlagerungs-/-zufiihrungsbehéal-
ter (8) zu einem anderen Banknotenlagerungs-/-zu-
fuhrungsbehaélter (8) Ubertragen werden, der Betrag
der Bewegung der Halteplatte (806) des einen Bank-
notenlagerungs-/-zufiihrungsbehalters (8) mit dem
Betrag der Bewegung der Platte des anderen Bank-
notenlagerungs-/-zufiihrungsbehélters (8) vergli-
chen wird, so dass die Neigung der in dem anderen
Banknotenlagerungs-/-zufiihrungsbehalter (8) gela-
gerten Banknoten unterschieden werden kann, und
wenn die Neigung unterschieden ist, der Vorgang
des Lagerns der Banknoten in den anderen Bank-
notenlagerungs-/-zufihrungsbehélter (8) voruber-
gehend gestoppt, die Halteplatte (806) zur Einstel-
lung der Neigung der Banknoten in die Gegensta-
pelrichtung getrieben und dann der Lagerungsvor-
gang wieder aufgenommen wird.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 4, wobei die Blrstenwalze (804) ei-
nen Nockenfreilegungsabschnitt beinhaltet, auf dem
in einem Teil strahlenférmig angeordnete elastische
Einheiten nicht vorgesehen sind.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 9, wobei die Birstenwalze (804)
Banknoten in der Banknotenstapelrichtung drehbar
transportieren kann, wenn die Banknoten in dem La-
gerungsraum gestapelt sind, und an einer vorgege-
benen Position stoppen kann, wenn die in dem La-
gerungsraum gelagerten Banknoten zu trennen
sind.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 9, wobei der Banknotenlagerungs-/-
zufiihrungsbehélter (8) eine Stapelverformungsein-
heit zum gewaltsamen Verformen der gestapelten
Banknoten umfasst.
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Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 9, wobei die Drehung der Bursten-
walze (804) so gesteuertwird, dass die vorgegebene
Positionsbeziehung zwischen dem Vorderende der
gestapelten Banknoten und den flexiblen Einheiten
aufrechterhalten werden kann, wenn die Banknoten
gestapelt sind.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 1, wobei der Banknotenlagerungs-/-
zuflhrungsbehélter (8) eine Kopfplatte zum Einstel-
len einer Position eines Lagerungsraums in Abhan-
gigkeit von der Gro3e von zu lagernden Banknoten
umfasst.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 1, wobei der Banknotenlagerungs-/-
zufuhrungsbehélter (8) Seitenplatten zum Einstellen
einer Position eines Lagerungsraums in Abhangig-
keit von der Gréf3e von zu lagernden Banknoten um-
fasst.

Banknoteneinzahlungs-/- auszahlungsautomat
nach Anspruch 1, wobei der Banknotenlagerungs-/-
zuflihrungsbehélter (8) eine elastische Teilungsein-
heit in einem Lagerungsraum in der Néhe der Lage-
rungs-/-Zuftihrungsoéffnung umfasst.

Revendications

1.

Machine de dépdt/ retrait de billets de banque com-
prenant

- une ouverture de dépbt / retrait (2) permettant
d’obtenir ou de déposer des billets de banque,
- une unité de tri de billets de banque (3) pour
faire la distinction entre les billets de banque,

- une boite de rangement temporaire (4) pour
ranger de maniére temporaire les billets de ban-
que déposés par I'intermédiaire de I'ouverture
de retrait / dépot (2),

- une boite de rangement / distribution de billets
de banque (8) pour ranger les billets de banque
déposés et mettre a disposition les billets de
banque en vue de leur distribution et

- un canal d’approvisionnement en billets de
banque (5) pour raccorder ensemble I'ouverture
de dépdt / retrait (2), I'unité de tri de billets de
banque (3) et la boite de rangement/ distribution
de billets de banque (8),

dans laquelle
ladite boite de rangement / distribution de billets de
banque (8) comprend

- un mécanisme d’empilage et de séparation
raccordé au canal d'approvisionnement en
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billets de banque (5) pour alimenter en billets de
banque la boite de rangement / distribution de
billets de banque (8) ou séparer des billets de
banque en provenance de laboite de rangement
/ distribution de billets de banque (8), et

- un plateau de maintien (806), orienté paralle-
lement aux billets de banque, qui est entrainé
dans la boite suivant une trajectoire horizontale
avec les hillets de banque maintenus dans une
position verticale,

caractérisée en ce que ladite boite de rangement
/ distribution de billets de banque (8) comprend en
outre

- un dispositif de support supérieur (812) pour
billets de banque et un dispositif de support in-
férieur (809) pour billets de banque, servant a
supporter et & transporter, par un mouvement
de rotation, les billets de banque dans le sens
de I'empilage des billets de banque ou dans le
sens contraire de I'empilage, @ maintenir la par-
tie supérieure d’'un billetde banque, quiestplacé
dans la position verticale, au moyen du dispositif
de support supérieur (812) pour billets de ban-
que et la partie inférieure d’un billet de banque
qui est placé dans la position verticale, au
moyen du dispositif de support supérieur (809)
pour billets de banque et a les placer en position
verticale, et

- une bande transporteuse plane inférieure
(807) suspendue servant a supporter la tranche
inférieure des billets de banque & un niveau su-
périeur a celui d’'un plateau inférieur (808).

La machine de dépdt / retrait de billets de banque
de la revendication 1, dans laquelle ledit dispositif
de support supérieur (812) pour billets de banque et
ledit dispositif de support inférieur (809) pour billets
de banque acheminent , par un mouvement de ro-
tation, les billets de banque dans la méme direction
que le plateau de maintien (806) et dans laquelle la
vitesse d’alimentation en billets de banque estréglée
a une valeur supérieure a celle correspondant a la
vitesse de déplacement du plateau de maintien
(806).

La machine de dépdt / retrait de billets de banque
de la revendication 1, dans laquelle ladite boite de
rangement / distribution de billets de banque (8)
comprend un guide pour billets qui vient se placer
dans une position dans laquelle les billets de banque
peuvent étre acheminés vers le mécanisme d'em-
pilage et de séparation lorsque les billets de banque
sont séparés et qui est escamoté dans le dispositif
de support supérieur (812) pour billets de banque
en position haute lorsque les billets de banque sont
empilés.
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La machine de dépdt / retrait de billets de banque
de la revendication 1, dans laquelle ladite boite de
rangement / distribution de billets de banque (8)
comprend un rouleau a ailettes (804) servant a en-
voyer, au moyen d’un élément flexible a disposition
rayonnante, les billets de banque en provenance du
mécanisme d’empilage et de séparation, dans un
espace dans lequel les billets de banque sont des-
tinés & étre stockés.

La machine de dépdt / retrait de billets de banque
de la revendication 4, dans laquelle ladite boite de
rangement / distribution de billets de banque (8)
comprend un dispositif de support inférieur (809)
pour billets de banque servant a supporter I'extrémi-
té inférieure des billets de banque stockés ; et un
détecteur de présence de billets de banque (888),
disposé a proximité de I'intersection entre le rouleau
a ailettes d’enceinte (804) pour billets de banque et
une extrémité du dispositif de support inférieur (809)
pour billets de banque, ayant pour mission de dé-
tecter la présence / I'absence de billets de banque
au-dessus du rouleau a ailettes (804) durant un
temps prédéterminé.

La machine de dépdt / retrait de billets de banque
de la revendication 5, dans laquelle ledit plateau de
maintien (806) se déplace en direction du mécanis-
me d’empilage et de séparation lorsque le détecteur
de présence de billets de banque de ladite boite de
rangement / distribution de billets de banque (8) dé-
tecte la présence de billets de banque résiduels de
maniére continue au-dessus du rouleau a ailettes
(804).

La machine de dépét / retrait de billets de banque
de la revendication 1, dans laquelle ladite boite de
rangement / distribution de billets de banque (8)
comprend un détecteur servant a détecter I'épais-
seur ou le basculement des billets de banque empi-
|és verticalement et horizontalement ; et une unité
de commande qui interrompt temporairement une
opération de rangement des billets de banque dans
la boite de rangement / distribution de billets de ban-
que (8) lorsque le détecteur détecte une épaisseur
prédéterminée ou un basculement prédéterminé et
qui déclenche lareprise de I'opération de rangement
des billets de banque dans la boite de rangement /
distribution de billets de banque (8) aprés que le pla-
teau de maintien (806) de la boite de rangement /
distribution de billets de banque (8) ait été entrainé
dans le sens contraire de celui de I'empilage.

La machine de dépét / retrait de billets de banque
de la revendication 1, dans laquelle ladite La machi-
ne comprend une unité de commande congue dans
des conditions telles que, lorsque des billets de ban-
que sont transférés d’une boite de rangement / dis-
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10.

11.

12.

13.

14.
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tribution de billets de banque (8) dans une autre boite
de rangement / distribution de billets de banque (8),
la proportion du déplacement du plateau de maintien
(806) d'une boite de rangement / distribution de
billets de banque (8) est comparée avec la proportion
du déplacement du plateau de maintien de 'autre
boite de rangement/ distribution de billets de banque
(8), de maniéere a ce que le basculement des billets
de banque stockés dans I'autre boite de rangement
/ distribution de billets de banque (8) puisse étre dis-
tingué etlorsque le basculement est distingué, I'opé-
ration de rangement des billets de banque dans
I'autre boite de rangement / distribution de billets de
banque (8) est temporairement interrompue, le pla-
teau de maintien (806) est entrainé dans le sens
contraire de celui de I'empilage pour régler le bas-
culement des billets de banque et ensuite il est pro-
cédé a la reprise de I'opération de rangement.

La machine de dépét / retrait de billets de banque
de la revendication 4, dans laquelle ledit rouleau a
ailettes (804) comprend une portion d’exposition
d'un bossage sur laquelle des éléments flexibles
agenceés selon une disposition rayonnante ne sont
pas prévus dans une partie.

La machine de dépét / retrait de billets de banque
de la revendication 9, dans laquelle ledit rouleau a
ailettes (804) peut acheminer par un mouvement de
rotation des billets de banque dans le sens de I'em-
pilage des billets de banque lorsque les billets de
banque sont empilés dans I'espace de rangement
et il peut s’arréter dans une position prédéterminée
lorsque les billets de banque stockés dans I'espace
de rangement doivent étre séparés.

La machine de dépét / retrait de billets de banque
de la revendication 9, dans laquelle ladite boite de
rangement / distribution de billets de banque (8)
comprend un dispositif de déformation de pile pour
déformer par forcage les billets de banque empilés.

La machine de dépét / retrait de billets de banque
de la revendication 9, dans laquelle la rotation du
rouleau a ailettes (804) est commandée de telle ma-
niére que la relation de position prédéterminée peut
étre maintenue entre I'extrémité antérieure des
billets de banque et les éléments flexibles lorsque
les billets de banque sont empilés.

La machine de dépét / retrait de billets de banque
de la revendication 1, dans laquelle ladite boite de
rangement / distribution de billets de banque (8)
comprend un plateau supérieur servant a ajuster la
position de I'espace de rangement en fonction de la
taille des billets de banque a ranger.

La machine de dépét / retrait de billets de banque
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de la revendication 1, dans laquelle ladite boite de
rangement / distribution de billets de banque (8)
comprend des plateaux latéraux servant & ajuster la
position de I'espace de rangement en fonction de la
taille des billets de banque a ranger.

La machine de dépdt / retrait de billets de banque
de la revendication 1, dans laquelle ladite boite de
rangement / distribution de billets de banque (8)
comprend une unité de séparation flexible dans un
espace de rangement se situant a proximité de
I'ouverture de rangement / distribution.
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