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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a money han-
dling apparatus including: an inlet unit into which money
is deposited; a recognition unit configured to recognize
the money having been deposited into the inlet unit; a
money storing unit configured to store the money having
been recognized by the recognition unit, the money stor-
ing unit being capable of dispensing the money as a
change; and an outlet unit from which the money having
been dispensed from the money storing unit is taken out.
In addition, the presentinvention relates to a money han-
dling method using the money handling apparatus.

BACKGROUND ART

[0002] There has been conventionally well known a
money handling apparatus including: an inlet unit into
which money is deposited; a recognition unit being con-
figured to recognize the money having been deposited
into the inlet unit; a money storing unit configured to store
the money having been recognized by the recognition
unit, the money storing unit being capable of dispensing
the money as a change; and an outlet unit from which
the money having been dispensed from the money stor-
ing unit is taken out.

[0003] In order to reduce the number of processes for
refilling money as a change or the number of processes
for collecting overflowing money, a technique for chang-
ing a denomination of money to be dispensed as a
change, depending on the number of money of each de-
nomination in the money storing unit has been put to
practical use.

[0004] For example, in a Japanese automatic vending
machine for train tickets, suppose that the number of
stored 10-yen coins (the stored number of 10-yen coins)
exceeds a predetermined threshold value (in a near-full
state). In this case, when a sum of 50 yen is dispensed
as a change, the machine dispenses five 10-yen coins,
instead of dispensing one 50-yen coin. Such a technique
is disclosed in, for example, JP10-198835A (see, in par-
ticular, claim 3, paragraph 0038 and Fig. 2).

[0005] A conventionally general money handling ap-
paratus (e.g., a conventional Japanese automatic vend-
ing machine for train tickets or the like) is intended to use
money, which has been deposited, recognized and
stored, as a change. Thus, denominations of money
which are allowed to be deposited into the money han-
dling apparatus are limited to a calculational minimum
denomination of money which is available as a change,
and a denomination larger than the calculational mini-
mum denomination. To be specific, when a calculational
minimum denomination of the available money is 10 yen,
a 5-yen coin and a 1-yen coin cannot be used.

[0006] However, particularly in the Eurozone, it is de-
manded that money that is not intended to be used as a
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change, i.e., money whose denomination is smaller than
a calculational minimum denomination, which is mini-
mum among denominations absolutely-necessary for
possible changes based on calculation in light of possible
purchase sums, is also allowed to be deposited into (used
in) a money handling apparatus, because such money
is circulated as money. Herein, the denomination abso-
lutely-necessary for a change means the largest denom-
ination among respective minimum denominations of re-
spective possible patterns of denominations for the mon-
ey as the change. In other words, the denomination ab-
solutely-necessary for a change means a minimum de-
nomination among possible purchase sums. More spe-
cifically, in an automatic vending machine for train tickets
in which every sum is set in 10-centime unit (a calcula-
tional minimum denomination is 10 centimes), there is a
need in which a 5-centime coin, a 2-centime coin and a
1-centime coin are allowed to be deposited (used).
[0007] Inresponse to such a need, when the machine
is simply modified such that a 5-centime coin, a 2-centime
coin and 1-centime coin are allowed to be deposited
thereinto, these coins are merely stored because these
coins are notdispensed as a change by any conventional
money handling method.

[0008] The aforementioned Patent Document 1 dis-
closes that, when money whose denomination is one-
stage smaller than a denomination of money to be dis-
pensed as a change is in the near-full state, the money
of the smaller denomination is alternatively dispensed as
a change (see paragraph 0038). However, Patent Doc-
ument 1 neither discloses nor suggests a case in which
money whose denomination is two-stage or further small-
er than a denomination of money to be dispensed as a
changeisinthe near-full state. Further, Patent Document
1 neither discloses nor suggests a concept of a denom-
ination which is smaller than the calculational minimum
denomination, which is a denomination that is minimum
among denominations absolutely-necessary for possible
changes based on calculation in light of possible pur-
chase sums, the denomination absolutely-necessary for
a change being the largest denomination among respec-
tive minimum denominations of respective possible com-
binations of denominations for the money as the change.
[0009] The present invention has been made in view
of the above circumstances. The object of the present
invention is to provide a money handling apparatus and
a money handling method capable of efficiently dispens-
ing, as a change, money whose denomination is smaller
than a calculational minimum denomination, which is a
denomination thatis minimum among denominations ab-
solutely-necessary for possible changes based on cal-
culation in light of possible purchase sums, the denom-
ination absolutely-necessary for a change being the larg-
est denomination among respective minimum denomi-
nations of respective possible combinations of denomi-
nations for the money as the change.



3 EP 2 615 589 A1 4

SUMMARY OF THE INVENTION

[0010] The presentinvention is a money handling ap-
paratus including; an inlet unit into which money is de-
posited; a recognition unit configured to recognize the
money having been deposited into the inlet unit; a money
storing unit configured to store the money having been
recognized by the recognition unit, the money storing unit
being capable of dispensing the money as a change; an
outlet unit from which the money having been dispensed
from the money storing unit is taken out; and a control
unit configured to cause the money storing unit to dis-
pense, as the change, a difference between a purchase
sum and a total sum of the money having been deposited
and recognized; wherein the control unit has an alterna-
tive dispensing function in which, under a predetermined
condition, money whose denomination corresponds to a
calculational minimum denomination is alternatively dis-
pensed as money of one or a plurality of denominations
each of which is smaller than the calculational minimum
denomination, the calculational minimum denomination
being a denomination which is minimum among denom-
inations absolutely-necessary for possible changes
based on calculation in light of possible purchase sums.
[0011] According to the present invention, when a
change is dispensed, since money whose denomination
corresponds to a calculational minimum denomination is
alternatively dispensed as money of one or a plurality of
denominations each of which is smaller than the calcu-
lational minimum denomination, money of the latter one
or the latter plurality of denominations can be efficiently
dispensed. Therefore, the disadvantage, which might be
produced when money of the latter one or the latter plu-
rality of denominations are allowed be deposited into the
money handling apparatus, can be significantly reduced,
[0012] Itis preferable that the predetermined condition
includes a condition in which each number of banknotes
or coins of the one or the plurality of denominations stored
in the money storing unitis not less than a predetermined
threshold value for the alternative dispensing function.

[0013] Tobe specific, suppose that a calculational min-
imum denominationis 10 centimes. In this case, (1) under
a condition in which the stored number of 5-centime coins
is one or more and the stored number of 1-centime coins
is five or more, it is preferable that a change of the sum
of 10 centimes is alternatively dispensed by a combina-
tion of one 5-centime coin and five 1-centime coins (5
centimes X 1 + 1 centime X 5). Alternatively, (2) under
a condition in which the stored number of 5-centime coins
is one or more, the stored number of 2-centime coins is
two or more and the stored number of 1-centime coins
is one or more, it is preferable that a change of the sum
of 10 centimes is dispensed by a combination of one 5-
centime coln, two 2-centlme coins and one 1 centime-
coin (5 centimes X 1 + 2 centimes X 2 + 1 centime X
1). Alternatively, (3) under a condition in which the stored
number of 5-centime coins is two or more, it is preferable
that a change of the sum of 10 centimes is dispensed by
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a combination of two 5-centime coins (5 centimes X 2).
The order of priority of the above conditions is preferably
(1) >(2) > (3).

[0014] When there are combination patterns of money
of smaller denominations which can be alternatively dis-
pensed, the aforementioned conditions (1) to (3) can im-
mediately dispense money by using these patterns.
[0015] In addition, a routine for eliminating the so-
called near-full state is also preferably employed. For ex-
ample, inthe above example, (4) when the stored number
of 1-centime coins is not less than a near-full threshold
value (e.g., about 300), it is preferable that a change of
the sum of 10 centimes is dispensed by a combination
of ten 1-centime coins (1 centime X 10) in a succeeding
money handling process for dispensing a change of the
sum of 10 centimes. Alternatively, (5) when the stored
number of 2-centime coins is not less than a near-full
threshold value (e.g., about 200), it is preferable that a
change of the sum of 10 centimes is dispensed by a com-
bination of five 2-centime coins (2 centimes X 5) in a
succeeding money handling process for dispensing a
change of the sum of 10 centimes. Alternatively, (6) when
the stored number of 5-centime coins is not less than a
near-full threshold value (e.g., about 200), it is preferable
that a change of the sum of 10 centimes is dispensed by
a combination of two 5-centime coins (5 centimes X 2)
in a succeeding money handling process for dispensing
a change of the sum of 10 centimes. The order of priority
of the above conditions is preferably (4) > (5) > (6). The
order of priority of the conditions (4) to (6), in addition to
the conditions (1) to (3), is preferably (4) > (5) > (6) > (1)
>(2)>(3).

[0016] In addition, a routine for inhibiting deterioration
of a so-called near-empty state (a routine for inhibiting
further dispensing) is also preferably employed. The fol-
lowing process is preferably employed. For example,
when the number of banknotes or coins of a certain de-
nomination is not more than a near-empty threshold val-
ue (e.g., about 20), money of the certain denomination
is not dispensed as a change, but money whose denom-
ination is one-stage smaller than the certain denomina-
tion is dispensed as a change. At this time, when the
number of banknotes or coins of the one-stage smaller
denomination is also not more than a near-empty thresh-
old value (e.g., about 20), money of the one-stage smaller
denomination is also not dispensed as a change, but
money whose denomination is further one-stage smaller
than the one-stage smaller denomination is dispensed
as a change.

[0017] Forexample, the following process is preferably
performed. In the above example, wen the number of 2-
euro coins is not more than a near-empty threshold value
(e.g., about 20), a or more 1-euro coins whose denomi-
nation is one-stage smaller than 2 euros are dispensed
as a change. Further, when the number of 1-euro coins
is not more than a near-empty threshold value (e.g.,
about 20), a or more 50-centime coins whose denomi-
nation is one-stage smaller than 1 euro are dispensed
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as a change. Furthermore, when the number of 50-cen-
time coins is not more than a near-empty threshold value
(e.g., about 20), a or more 20-centime coins whose de-
nomination is one-stage smaller than 50 centimes are
dispensed as a change.

[0018] In addition, it is preferable that the money han-
dling apparatus according to the presentinvention further
includes a switching unit configured to make the alterna-
tive dispensing function valid or invalid, wherein the pre-
determined condition includes a condition in which the
alternative dispensing function is made valid by the
switching unit. In this case, the alternative dispensing
function can be optionally made valid or invalid according
to need.

[0019] Forexample, itis preferable that the alternative
dispensing function is automatically made valid or invalid
depending on a time period. Thus, the alternative dis-
pensing function can be automatically made valid or
invalid depending on a crowded time period or on an off-
hour time period.

[0020] For example, the purchase sum is a sum for
purchasing one or more train tickets, and the calculation-
al minimum denomination is 10 centimes, However, the
calculational minimum denomination and one or a plu-
rality of denominations each of which is smaller than the
calculational minimum denomination (and their combi-
nation patterns) are preferably changeable according to
a set condition.

[0021] In addition, the present invention is a money
handling method using a money handling apparatus in-
cluding: an inlet unit into which money is deposited; a
recognition unit configured to recognize the money hav-
ing been deposited into the inlet unit; a money storing
unit configured to store the money having been recog-
nized by the recognition unit, the money storing unit being
capable of dispensing the money as a change; and an
outlet unit from which the money having been dispensed
from the money storing unit is taken out; the money han-
dling method including: calculating a purchase sum; cal-
culating a total sum of the money having been deposited
and recognized; and dispensing, as a change, money of
a difference between the purchase sum and the total
sum; wherein, in dispensing the change, there is per-
formed an alternative dispensing function in which, under
a predetermined condition, money whose denomination
corresponds to a calculational minimum denomination is
alternatively dispensed as money of one or a plurality of
denominations each of which is smaller than the calcu-
lational minimum denomination, the calculational mini-
mum denomination being a denomination which is min-
imum among denominations absolutely-necessary for
possible changes based on calculation in light of possible
purchase sums.

[0022] According to the present invention, in dispens-
ing a change, since there is performed an alternative dis-
pensing function in which money whose denomination
corresponds to a calculational minimum denomination is
alternatively dispensed as money of one or a plurality of
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denominations each of which is smaller than the calcu-
lational minimum denomination, money of the latter one
or the latter plurality of denominations can be efficiently
dispensed. Therefore, the disadvantage, which might be
produced when money of the latter one or the latter plu-
rality of denominations can be deposited into the money
handling apparatus, can be significantly reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Fig. 1 is a schematic view of a money handling ap-
paratus according to one embodiment of the present
invention;

Fig. 2 is a block view of the money handling appa-
ratus of Fig. 1;

Fig. 3 is a sectional view of a banknote handling ap-
paratus of Fig. 1;

Fig. 4 is a sectional view of a coin handling apparatus
of Fig. 1;

Fig. 5 is a block view of a register of Fig. 1;

Fig. 6 is a timing-chart for explaining an example of
a money settlement method by the money handling
apparatus of Fig. 1; and

Fig. 7 is a flowchart of a change dispensing process
by the money handling apparatus of Fig. 1.

EMBODIMENT FOR CARRYING OUT THE INVENTION

[0024] Anembodimentaccordingtothe presentinven-
tion will be described herebelow with reference to the
drawings. Note that this embodiment is not intended to
limit the present invention.

[0025] Fig. 1 is a schematic view of a money handling
apparatus according to one embodiment of the present
invention. As shown in Fig. 1, the money handling appa-
ratus 10 according to this embodiment is connected to a
register 40 configured to register a or more articles to be
purchased by a customer (purchased articles) and to cal-
culate a purchase sum of the articles.

[0026] The money handling apparatus 10 according to
this embodiment is operated by a clerk or a customer
himself/herself so as to be used in a money settlement
process between the clerk and the customer. For exam-
ple, the money handling apparatus 10 deposits money
paid by the customer or dispenses a change to be paid
to the customer. The register 40 is, e.g., a POS register
to be operated by the clerk

[0027] As shown in Fig. 1, the money handling appa-
ratus 10 according to this embodiment includes a coin
depositing and dispensing apparatus 13 configured to
carry out a money settlement process by depositing and
dispensing a or more coins, and a banknote depositing
and dispensing apparatus 12 configured to carry out a
money settlement process by depositing and dispensing
a or more banknotes.

[0028] Herebelow, in order to differentiate constituent
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elements of the banknote depositing and dispensing ap-
paratus 12 and constituent elements of the coin depos-
iting and dispensing apparatus 13 from each other, a
character "a" is added to a reference number of each
constituent element of the banknote depositing and dis-
pensing apparatus 12, and a character "b" is added to a
reference number of each constituent element of the coin
depositing and dispensing apparatus 13. Since the coin
depositing and dispensing apparatus 13 and the ban-
knote depositing and dispensing apparatus 12 differ from
each other in objects to be handled therein, i.e., aor more
coins and a or more banknotes, concrete structures
thereof are different from each other. However, the coin
depositing and dispensing apparatus 13 and the ban-
knote depositing and dispensing apparatus 12 have the
same basic block structure shown. In Fig. 2.

[0029] The banknote depositing and dispensing appa-
ratus 12 includes a housing 100a, an inlet unit 110a and
an outlet unit 120a. The inlet unit 110 is provided for de-
positing a or more banknotes received from a customer.
The outlet unit 120a is provided for dispensing a or more
banknotes as a change. When a front cover 101a of the
housing 100a is opened, a cassette mounting unit (see
160a of Fig. 3) on which a money transport cassette 30
is mounted is accessible.

[0030] The coin depositing and dispensing apparatus
13 includes a housing 100b, an inlet unit 110a and an
outlet unit 120b. The inlet unit 110b is provided for de-
positing a or more coins received from a customer The
outletunit120b is provided for dispensing a or more coins
as a change. When a front cover 101b of the housing
100b is opened, a cassette mounting unit (see 160b in
Fig. 4) on which a money transport cassette 30 is mount-
ed is accessible.

[0031] Fig. 2 is a block view showing a structural ex-
ample of the money handling apparatus 10. In addition
to the inlet unit 110 and the outlet unit 120, the money
handling apparatus 10 further includes a transport unit
130, a recognition unit 140, a storing unit 150, the cas-
sette mounting unit 160, a memory 170, a communication
unit 180 and a control unit 190.

[0032] The transportunit 130 is configured to transport
money having been deposited into the inlet unit 110 to
the storing unit 150, or to transport money to be dis-
pensed from the outlet unit 120 from the storing unit 150.
In addition, the transport unit 130 is configured to trans-
port money in a money transport cassette 30 (see Fig.
3) mounted on the cassette mounting unit 160 to the stor-
ing unit 150 in order to load (fill) the money into the storing
unit 150, or to transport money stored in the storing unit
150 into the money transport cassette 30 in order to col-
lect the money from the storing unit 150.

[0033] The recognition unit 140 is configured to detect
a denomination, authenticity, fitness, oldness or new-
ness, the number and so on of money being transported
by the transport unit 130. For example, the recognition
unit 140 includes a sensor such as an image sensor or
a magnetic sensor.
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[0034] The storing unit 150 is configured to store mon-
ey having been recognized by the recognition unit 140
for each denomination. When a banknote is stored, the
storing unit 150 may be of a stacker type which stores
banknotes by stacking the banknotes by denomination.
Alternatively, the storing unit 150 may be of atape-reeling
type which stores banknotes by sandwiching the ban-
knotes by denomination between a plurality of tapes and
by reeling up the tapes together with the banknotes.
[0035] The cassette mounting unit 160 is configured
such that the money transport cassette 30 can be mount-
ed thereon and removed therefrom. The cassette mount-
ing unit 160 is configured to deposit money from the mon-
ey transport cassette 30 or to dispense money to the
money transport cassette 30.

[0036] The memory 170 includes a ROM (Read Only
Memory) or a HDD (Hard Disk Drive), which stores var-
ious programs and data for controlling the money han-
dling apparatus 10, a RAM (Random Access Memory)
serving as a loading area of a program and as a working
area when a program is executed, and so on. The mem-
ory 170 also stores information about money (denomi-
nation, amount, etc.) stored in the storing unit 150 and
the money transport cassette 30. Further, the memory
170 may store the number of banknotes or coins having
been recognized by the recognition unit 140 for each de-
nomination.

[0037] The communication unit 180 is communicably
connected to other apparatuses (a money teller appara-
tus, a money management apparatus, a POS manage-
ment apparatus), not shown, which constitute the money
handling system, and the register 40.

[0038] The control unit 190 is a computing apparatus
configured to control the money handling apparatus 10
as awhole, by executing a program stored in the memory
170.

[0039] The control unit 190 is configured to calculate
a sum of money (deposited sum) having been deposited
into the inlet unit 110, based on a recognition result of
money having been deposited into the inlet unit 110. Fur-
ther, the control unit 190 receives a total sum of a or more
articles purchased by a customer from the register 40
through the communication unit 180, and calculates a
sum of change by subtracting the total sum of the pur-
chased articles from a total sum of money received from
the customer. The control unit 190 controls the respective
units of the money handling apparatus 10, such that a
change corresponding to the calculated sum of change
is dispensed.

[0040] Fig. 3 is a sectional view showing an example
of an inside structure of the banknote depositing and dis-
pensing apparatus 12 of the money handling apparatus
10. The banknote depositing and dispensing apparatus
12 includes an inlet-unit cover 111a, When a clerk (or a
customer) deposits a number of banknotes, the ban-
knotes are deposited into the inlet unit 110a by opening
the inlet-unit cover 111a. On the other hand, when ban-
knotes of lesser number are deposited, the banknotes
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can be deposited into the inlet unit 110a, without opening
the inlet-unitcover 111a. The inlet unit 110a is configured
to feed out the banknotes having been deposited there-
into, one by one, to the transport unit 130a. The transport
unit 130a is configured to pass the fed-out banknotes
through the recognition unit 140a, and then to transport
the banknotes to the storing unit 150a, the money trans-
port cassette 30 or the outlet unit 120a. The recognition
unit 140a recognizes a denomination, authenticity, fit-
ness, oldness or newness, the number and so on of the
banknotes being transported. The transport unit 130a
stores the banknotes by denomination into the storing
unit 150a, based on the recognition result by the recog-
nition unit 140a.

[0041] The transportunit 130a may transport a or more
banknotes to the money transport cassette 30 according
to need, e.g., when the storing unit 150a is full or the like.
[0042] On the other hand, in order to dispense a or
more banknotes, the storing unit 150a is configured to
feed out the banknotes, one by one, to the transport unit
130a. The transport unit 130a transports the fed-out ban-
knotes to the outlet unit 120a. The banknote depositing
and dispensing apparatus 12 includes an outlet-unit shut-
ter 121a. When a or more banknotes are dispensed, the
outlet-unit shutter 121a is opened, so that the banknotes
are dispensed.

[0043] Inthis manner, the banknote depositing and dis-
pensing apparatus 12 can store a or more banknotes
having been deposited into the inlet unit 110a to the stor-
ing unit 150a. Reversely, the banknote depositing and
dispensing apparatus 12 can feed out the banknotes
stored in the storing unit 150a to the outlet unit 120a.
Namely, the banknote depositing and dispensing appa-
ratus 12 is configured to reuse a or more banknotes,
which have been deposited thereinto, as a or more ban-
knotes to be dispensed.

[0044] When the money transport cassette 30 is
mounted on the cassette mounting unit 160a, the ban-
knote depositing and dispensing apparatus 12 can load
a or more banknotes from the money transport cassette
30 into the storing unit 150a, or can collect a or more
banknotes from the storing unit 150a to the money trans-
port cassette 30. When a or more banknotes are loaded,
the money transportcassette 30 feeds out the banknotes,
one by one, to the transport unit 130a. The transport unit
130a loads the fed-out banknotes into the storing unit
150a. When a or more banknotes are collected, the stor-
ing unit 150a feeds out the banknotes, one by one, to the
transport unit 130a. The transport unit 130a collects the
fed-out banknotes into the money transport cassette 30.
[0045] Inthis manner, the banknote depositing and dis-
pensing apparatus 12 is configured to load and collect a
or more banknotes by using the money transport cassette
30.

[0046] Figs.4(a) and 4(b) are sectional views showing
an example of an inside structure of the coin depositing
and dispensing apparatus 13 of the money handling ap-
paratus 10. Fig. 4(a) is a sectional view of the coin de-
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positing and dispensing apparatus 13 seen from a lateral
side. Fig. 4(b) is a sectional view of the coin depositing
and dispensing apparatus 13 seen from a front side. In
Fig. 4(b), illustration of the money transport cassette 30
and a feeding unit 137b is omitted, but the storing units
150b are illustrated.

[0047] As shown in Fig. 4(b), the coin depositing and
dispensing apparatus 13 incudes the inlet unit 110b.
When a or more coins are deposited, a clerk (or a cus-
tomer) deposits the coins into the inlet unit 110b. At this
time, coins of a plurality of denominations in a mixed state
may be deposited thereinto. A discoid feeding unit 133b
is configured to feed out coins having been deposited
into the inlet unit 110b, one by one, to the transport unit
130b. The transport unit 130b passes the fed-out coins
through the recognition unit 140b, and then transports
the coins to the storing unit 150b, the money transport
cassette 30 or the outlet unit 120b. The recognition unit
140b recognizes a denomination, authenticity, fitness,
oldness or newness, the number and so on of the coins
being transported. The transport unit 130b sorts the coins
by denomination based on the recognition result of the
recognition unit 140b, and stores each coin to the storing
unit 150b of a corresponding denomination.

[0048] The transportunit 130b may transporta or more
coins to the money transport cassette 30 or a collecting
box 135b according to need, e.g., when the storing unit
150b is full or the like.

[0049] On the other hand, in order to dispense a or
more coins, the storing unit 150b is configured to feed
out the coins, one by one, to a transport unit 131b. The
plurality of storing units 150b store money by denomina-
tion. Each storing unit 150b includes the discoid feeding
unit 153b. The feeding unit 153b is configured to feed
out coins, one by one, to the transport unit 131b. The
transport unit 131b transports the fed-out coins to the
outletunit 120b. Thus, the coin depositing and dispensing
apparatus 13 sends the coin to the outlet unit 120b.
[0050] Inthis manner, the coin depositing and dispens-
ing apparatus 13 can store a or more coins having been
deposited into the inlet unit 110b to the storing unit 150b.
Reversely, the coin depositing and dispensing apparatus
13 can feed out the coins stored in the storing unit 150b.
Namely, the coin depositing and dispensing apparatus
13 is configured to reuse a or more coins having been
deposited thereinto, as a or more coins to be dispensed.
[0051] When the money transport cassette 30 is
mounted on the cassette mounting unit 160b, the coin
depositing and dispensing apparatus 13 can load a or
more coins from the money transport cassette 30 into
the storing unit 150b, or can collect a or more coins from
the storing unit 150b to the money transport cassette 30.
When a or more coins are loaded, the money transport
cassette 30 dispenses the coins to the feeding unit 137b
shown in Fig. 4(a). At this time, the money transport cas-
sette 30 may dispense coins whose denominations are
in a mixed state. The feeding unit 137b feeds out the
coins to the transport unit 131b. The transport unit 131b
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transports the fed-out coins to the feeding unit 133b, and
the feeding unit 133b feeds out the coins, one by one, to
the transport unit 130b. The transport unit 130b is con-
figured to pass the fed-out coins through the recognition
unit 140b, and then to transport the coins to the storing
unit 150b or the outlet unit 120b. The recognition unit
140brecognizes a denomination of the coins being trans-
ported. The transport unit 130b stores the coins by de-
nomination to the storing unit 150b, based on the recog-
nition result by the recognition unit 140b.

[0052] When a or more coins are collected, the coin
depositing and dispensing apparatus 13 feeds out coins,
one by one, from the storing unit 150b to the transport
unit 131b. The transport unit 131b collects the fed-out
coins to the money transport cassette 30.

[0053] Inthis manner,the coin depositing and dispens-
ing apparatus 13 is configured to load and collect a or
more coins by using the money transport cassette 30.
[0054] Next, a structure of the register 40 is described.
The left part of Fig. 1 shows an appearance of the register
40. Fig. 5 shows a block structure of the register 40. As
shown in Figs. 1 and 5, the register 40 includes a display
unit 402 configured to display various information, a key-
board 404 configured to receive a manual input of various
information and instructions from a clerk, a printer 406
configured to output a receipt on which transaction con-
tents are printed, a reading unit 408 configured to read
article information, a communication unit 410 configured
to communicate with the money handling apparatus 10
and a POS management apparatus 26, a control unit412
and a memory 414.

[0055] The display unit 402 is configured to display
transaction contents including article information of a or
more articles purchased by a customer, a purchase sum
of the articles, a payment sum of the customer, a sum of
change and so on.

[0056] For example, the reading unit 408 is a barcode
scanner for reading a or more barcodes attached to a or
more articles purchased by a customer. When the read-
ing unit 408 reads the barcodes, the register 40 can ob-
tain article information of the articles purchased by the
customer so as to register the article information.
[0057] As shown in Fig. 1, the register 40 may include
a second display unit (called "customer display") 402a
which can be observed by a customer. In this case, the
second display unit 402a may display the same informa-
tion as the information on the display unit402. In addition,
the display unit 402 may be a touch panel. In this case,
the display unit 402 can also serve as the keyboard 404.
[0058] The memory 414 includes a ROM (Read Only
Memory) or a HDD (Hard Disk Drive), which stores var-
ious programs and data for controlling the money han-
dling apparatus 10, a RAM (Random Access Memory)
serving as a loading area of a program and as a working
area when a program is executed, and so on. In addition,
the memory 414 stores atable in which article information
and a sum of the article are associated with each other.
[0059] The control unit 412 is a computing apparatus
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configured to control the resistor 40 as a whole, by exe-
cuting a program stored in the memory 414. The control
unit 412 can obtain the sum of each article so as to cal-
culate a total sum of the articles purchased by a custom-
er, by searching the table in the memory 414 with the
use of the article information read by the reading unit 408.
[0060] Further, the control unit 412 can transmit the
total sum of the purchased articles to the money handling
apparatus 10 through the communication unit 410. Fur-
thermore, the control unit 412 can transmit the article
information of the article purchased by the customer to
the POS management apparatus (not shown) through
the communication unit 410.

[0061] Next, a money settlement method using the
money handilng apparatus 10 and the register 40 is de-
scribed with reference to the timing-chart of Fig. 6.

(STEP S101) Article information of an article to be
purchased by a customer is registered in the resistor
40, and a purchase sum is calculated.

(STEP S102) The resistor 40 transmits the purchase
sum to the money handling apparatus 10.

(STEP S103) Money paid by the customer is depos-
ited into the money handling apparatus 10. The mon-
ey may be deposited by the client or by the customer
himseif/herseif. The money handling apparatus 10
performs a depositing process including recognition
and count of the deposited money.

(STEP S104) The money handling apparatus 10 cal-
culates a sum of money having been deposited (de-
posited sum).

(STEP S105) The money handling apparatus 10 re-
gards the deposited sum calculated in the step S104
as a total sum of money received from the customer.
Then, the money handling apparatus 10 calculates
a sum of change based on the total sum of money
received from the customer and the purchase sum
received from the register 40 in the step S102.
(STEP S106). The money handling apparatus 10 dis-
penses money as a change, based on the sum of
change calculated in the step S105, Specifically, the
banknote depositing and dispensing apparatus 12
dispenses a or more banknotes as a change from
the outlet unit 120a, and the coin depositing and dis-
pensing apparatus 13 dispenses a or more coins as
a change from the outlet unit 120b.

[0062] The client may hand over the change money to
the customer. Alternatively, the customer himself/herself
may receive the change money dispensed from the mon-
ey handling apparatus 10.

(STEP S107) The money handling apparatus 10 in-
forms the register 40 of the finish of dispensing the
change money.

(STEP S108) The printer 406 of the register 40 out-
puts a receipt on which the transaction contents in-
cluding the article information of the article pur-
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chased by the customer, the purchase sum, the sum
paid by the customer and the sum of change are
printed. The client hands over the outputted receipt
to the customer.

[0063] Next, a control flow performed when a change
is dispensed, whichis the feature of the presentinvention,
is described with reference to Fig. 7.

(STEP S11) Atfirst, a judgment flow of near-full state
is carried out. Namely, in this embodiment, it is
judged whether the number of stored 1-centime
coinsis notless than a near-full threshold value (e.qg.,
about 300) or not.

(STEP S12) When the judgment result of the step
S11is YES, a sum of 10 centimes among a sum of
change is alternatively dispensed by a combination
often 1-centime coins (1 centime X 10). The remain-
ing of the sum of change is dispensed as a change
of normal denomination.

(STEP S13) When the judgment result of the step
S11is NO, itis judged whether the number of stored
2-centime coins is not less than a near-full threshold
value (e.g., about 200) or not,

(STEP S14) When the judgment result of the step
S13is YES, a sum of 10 centimes among a sum of
change is alternatively dispensed by a combination
of five 2-centime coins (2 centimes X 5). The remain-
ing of the sum of change is dispensed as a change
of normal denomination.

(STEP S15) When the judgment result of the step
S13is NO, itis judged whether the number of stored
5-centime coins is not less than a near-full threshold
value (e.g., about 200) or not.

(STEP S16) When the judgment result of the step
S13is YES, a sum of 10 centimes among a sum of
change is alternatively dispensed by a combination
oftwo 5-centime coins (5 centimes X 2). The remain-
ing of the sum of change is dispensed as a change
of normal denomination.

(STEP S21) When the judgment result of the step
S15 is NO, the judgment flow of near-full state is
finished. Then, there is started a flow for judging
whether a change can be dispensed by money of a
or more smaller denominations. Namely, in this em-
bodiment, it is judged whether the number of 5-cen-
time coins is one or more and whether the number
of 1-centime coins is five or more.

(STEP S22). When the judgment result of the step
S21is YES, a sum of 10 centimes among a sum of
change is alternatively dispensed by a combination
of one 5-centime coin and five 1-centime coins (5
centimes X 1 + 1 centime X 5). The remaining of
the sum of change is dispensed as a change of nor-
mal denomination.

(STEP S23), When the judgment result of the step
S21 is NO, it is judged whether the number of 5-
centime coinis one or more, and whether the number
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of 2-centime coins is two ore more, and whether the
number of 1-centime coins is one or more.

(STEP S24) When the judgment result of the step
S23is YES, a sum of 10 centimes among a sum of
change is alternatively dispensed by a combination
of one 5-centime coin, two 2-centime coins and one
1-centime coin (5 centimes X 1 + 2 centimes X 2 +
1 centime X 1). The remaining of the sum of change
is dispensed as a change of normal denomination.
(STEP S25) When the judgment result of the step
S23is NO, itis judged whether the number of stored
5-centime coins is two or more.

(STEP S26) When the judgment result of the step
S25is YES, a sum of 10 centimes among a sum of
change is alternatively dispensed by a combination
of two 5-centime coins (5 centimes X 2). The remain-
ing of the sum of change is dispensed as a change
of normal denomination.

(STEP S27) When the judgment result of the step
S25 is NO, the flow for judging whether a change
can be dispensed by money of a or more smaller
denominations is finished. Then, the change is dis-
pensed as a change of normal denomination.

[0064] As described above, according to this embodi-
ment, when a change is dispensed, since money of 10
centimes which denomination corresponds to a calcula-
tional minimum denomination is alternatively dispensed
as money of one or a plurality of denominations each of
which is smaller than the calculational minimum denom-
ination, i,e., as money of one or more denominations of
1 centime, 2 centimes and 5 centimes, money of the latter
denomination(s) can be efficiently dispensed, the calcu-
lational minimum denomination being a denomination
which is minimum among denominations absolutely-nec-
essary for possible changes based on calculation in light
of possible purchase sums, the denomination absolutely-
necessary for a change being the largest denomination
among respective minimum denominations of respective
possible combinations of denominations for the money
as the change. Therefore, the disadvantage which might
be produced when money of the latter denomination(s)
can be deposited into the money handling apparatus can
be significantly reduced.

[0065] Particularly in this embodiment, unless the
number of stored 1-centime coins reaches the near-full
state, the alternative dispensing by a combination of ten
1-centime coins (1 centime X 10) is not carried out. Thus,
unsatisfactory feeling of a customer can be restrained.
[0066] When a change is alternatively dispensed, a
pattern of combination of money of a or more smaller
denominations can be optionally changed. For example,
the step S21 (or the step S22) and/or the step S25 (or
the step S26) may be omitted. Alternatively, there may
be added a judgment (or dispensing) for a combination
of one 5-centime coin, one 2-centime coin and three 1-
centime coins (5 centimes X 1 + 2 centimes X 1 + 1
centime X 3).
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[0067] Preferably, this embodiment is further com-
bined with a conventionally known near-empty judgment
routine. For example, in the step S27, when the number
of banknotes or coins whose denomination is specified
for a change is not more than a near-empty threshold
value (e.g., about 20), money of this denomination is not
dispensed as a change, but money whose denomination
is one-stage smaller than the specified denomination is
preferably dispensed as a change. At this time, when the
number of banknotes or coins whose denomination is
one-stage smaller than the specified denomination is al-
so not more than a near-empty threshold value (e.g.,
about 20), money of the one-stage smaller denomination
is also not dispensed as a change, and money whose
denomination is further one-stage smaller than the one-
stage smaller denomination is dispensed. Similarly, in
order that money whose stored number is not more than
a near-empty threshold value (e.g., about 20) is not dis-
pensed as a change, the change is preferably dispensed
as money of a or more smaller denominations.

[0068] Alternatively, before the judgment process of
the step S11 is carried out, the following method can be
employed. Namely, it is judged whether the number of
banknotes or coins whose denomination is generally
specified as a change is not more than a near-empty
threshold value (e.g., about 20) or not. Then, when the
result is YES, money of this denomination is not dis-
pensed as a change, but money whose denomination is
one-stage smaller than this denomination is alternatively
dispensed as a change. In this case, the flow of steps
succeeding the step S11 may not be carried out. In a
case in which money of a or more smaller denominations
is dispensed as a change instead of money of a near-
empty denomination, when money whose denomination
corresponds to a calculational minimum denomination is
alternatively dispensed as money of one or a plurality of
denominations each of which is smaller than the calcu-
lational minimum denomination, the number of dis-
pensed money (coins) is so increased that there is a pos-
sibility that a customer experiences unsatisfactory feel-
ing. The above method is preferable when there is such
a possibility. Similarly to the above, when the number of
banknotes or coins whose denomination is one-stage
smaller than a specified denomination is also not more
than a near-empty threshold value (e.g., about 20), mon-
ey of the one-stage smaller denomination is also not dis-
pensed as a change, but money whose denomination is
further one-stage smaller than the one-stage smaller de-
nomination is dispensed as the change.

[0069] The presentinvention is notlimited to the afore-
mentioned embodiment, but can be embodied by modi-
fying the constituent elements without departing from the
scope of the present invention. In addition, various in-
ventions can be formed by suitably combining the plural-
ity of constituent elements disclosed in the above em-
bodiment. For example, some of the constituent ele-
ments may be omitted from all the constituent elements
shown in the embodiment. Moreover, the constituent el-
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ements belonging to the different embodiments may be
suitably combined with each other.

Claims

1.

A money handling apparatus comprising:

an inlet unit into which money is deposited;

a recognition unit configured to recognize the
money having been deposited into the inlet unit;
a money storing unit configured to store the
money having been recognized by the recogni-
tion unit, the money storing unit being capable
of dispensing the money as a change;

an outlet unit from which the money having been
dispensed from the money storing unit is taken
out; and

a control unit configured to cause the money
storing unit to dispense, as the change, a differ-
ence between a purchase sum and a total sum
of the money having been deposited and recog-
nized;

wherein the control unit has an alternative dis-
pensing function in which, under a predeter-
mined condition, money whose denomination
corresponds to a calculational minimum denom-
ination is alternatively dispensed as money of
one or a plurality of denominations each of which
is smaller than the calculational minimum de-
nomination,

the calculational minimum denomination being
a denomination which is minimum among de-
nominations absolutely-necessary for possible
changes based on calculation in light of possible
purchase sums.

The money handling apparatus according to claims
1, wherein

the predetermined condition includes a condition in
which each number of banknotes or coins of the one
or the plurality of denominations stored in the money
storing unit is not less than a predetermined thresh-
old value for the alternative dispensing function.

The money handling apparatus according to claim 1
or 2, wherein

the predetermined condition includes a condition in
which the number of banknotes or coins of the cal-
culational minimum denomination stored in the mon-
ey storing unit is not more than a predetermined
threshold value for the alternative dispensing func-
tion.

The money handling apparatus according to any one
of claims 1 to 3, further comprising a switching unit
configured to make the alternative dispensing func-
tion valid or invalid,
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wherein the predetermined condition includes a con-
dition in which the alternative dispensing function is
made valid by the switching unit.

The money handling apparatus according to claim
4, wherein

the alternative dispensing function is automatically
made valid or invalid depending on a time period.

The money handling apparatus according to any one
of claims 1 to 5, wherein

the purchase sum is a sum for purchasing one or
more train tickets, and

the calculational minimum denomination is 10 cen-
times,

A money handling method using a money handling
apparatus including: an inlet unit into which money
is deposited; a recognition unit configured to recog-
nize the money having been deposited into the inlet
unit; a money storing unit configured to store the
money having been recognized by the recognition
unit, the money storing unit being capable of dis-
pensing the money as a change; and an outlet unit
from which the money having been dispensed from
the money storing unit is taken out; the money han-
dling method comprising:

calculating a purchase sum;

calculating a total sum of the money having been
deposited and recognized; and

dispensing, as a change, money of a difference
between the purchase sum and the total sum;
wherein, in dispensing the change, there is per-
formed an alternative dispensing function in
which, under a predetermined condition, money
whose denomination corresponds to a calcula-
tional minimum denomination is alternatively
dispensed as money of one or a plurality of de-
nominations each of which is smaller than the
calculational minimum denomination, the calcu-
lational minimum denomination being a denom-
ination which is minimum among denominations
absolutely-necessary for possible changes
based on calculation in light of possible pur-
chase sums.

The money handling method according to claim 7,
wherein

the predetermined condition includes a condition in
which each number of banknotes or coins of the one
or the plurality of denominations stored in the money
storing unit is not less than a predetermined thresh-
old value for the alternative dispensing function.

The money handling method according to claim 7 or
8, wherein
the predetermined condition includes a condition in
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10

10.

1.

12.

which the number of banknotes or coins of the cal-
culational minimum denomination stored in the mon-
ey storing unit is not more than a predetermined
threshold value for the alternative dispensing func-
tion.

The money handling method according to any one
of claims 7 to 9, wherein

the predetermined condition includes a condition in
which the alternative dispensing function is set valid.

The money handling method according to claim 10,
wherein

the alternative dispensing function is automatically
made valid or invalid depending on a time period.

The money handling method according to any one
of claims 7 to 11, wherein

the purchase sum is a sum for purchasing one or
more train tickets, and

the calculational minimum denomination is 10 cen-
times.
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