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(54) Paper money processor

(57) A paper money processor is provided which
can sufficiently suppress the cost and running cost for
the main body of the processor, and can also indicate
information enabling tracing of a person having inserted
a counterfeit paper money when the counterfeit paper
money is found.

An ATM houses a separator medium (31) with paper
money management information written thereon in a
cartridge at a predetermined time. This paper money

management information includes the time of housing
of the separator medium (31) in the cartridge and proc-
essor identification information for specifying the main
body of the processor. Therefore, when a counterfeit pa-
per money is found among paper moneys taken out of
the cartridge, it is possible to trace a person having in-
serted the counterfeit paper money by using the paper
money management information written on the separa-
tor medium (31).
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Description

BACKGROUND OF THE INVENTION

Technical Field

[0001] The present invention relates to a paper mon-
ey processor for processing a paper money having been
inserted into a slot, to house the paper money in a car-
tridge, and especially to a paper money processor for
managing a paper money housed in the cartridge so
that, when a counterfeit paper money is found among
paper moneys housed in the cartridge, a person having
inserted the counterfeit paper money can be traced.

Related Prior Art

[0002] Conventionally, a common automatic teller
machine (ATM) comprises a deposit processing function
where an amount of money corresponding to an amount
of paper moneys inserted into the main body through a
slot is deposited into a designated account. The ATM
identifies in a paper money identifying section the kinds
of respective paper moneys inserted into the slot to ob-
tain a total amount of paper moneys inserted into the
main body (deposit amount). In the identifying section,
each inserted paper money is also identified as either
genuine or counterfeit. The identifying section identifies
whether an inserted paper money is genuine or not, us-
ing basic information registered by each kind of money.
This basic information includes a characteristic amount
of an image printed on a paper money and the size of
the paper money and the like. The identifying section
checks, against the basic information, a characteristic
amount of an image printed on an inserted paper money,
the size of the paper money and the like, which are sub-
jected to identification, and identifies the paper money
as genuine when a resultant similarity exceeds a prede-
termined threshold while, on the contrary, identifying the
paper money as counterfeit when the resultant similarity
does not exceed the predetermined threshold. A paper
money identified as genuine in the identifying section is
housed in a cartridge provided in the main body. Con-
trary to this, a paper money identified as counterfeit is
not housed in the cartridge provided in the main body,
but carried back to the slot so as to be returned to a user
(person who inserted this paper money).
[0003] In the meantime, there are some cases where
the identifying section erroneously identifies an ingen-
ious counterfeit paper money as genuine. Although it is
technically possible to completely eliminate the proba-
bility of occurring such erroneous identification, doing
so may cause a large problem from the aspect of oper-
ating an ATM. Specifically, because even an extremely
ingenious counterfeit paper money has some part dif-
ferent from a genuine paper money, the probability of
occurring erroneous identification of a counterfeit paper
money as genuine can be completely eliminated by set-

ting the threshold to substantially 100%. However, with
the threshold increased, the probability of occurring er-
roneous identification of a genuine paper money as
counterfeit increases. In particular, because an ATM
handles paper moneys in circulation and many of paper
moneys to be inserted in the main body thus have wrin-
kles or stains attached thereto, when the threshold is
set to substantially 100%, those paper moneys may be
identified as counterfeit although they are genuine, at-
tributed to the wrinkles or stains thereon. In this case,
only limited paper moneys, which have no wrinkle and
no stain attached thereto, can be handled by an ATM,
and the ATM thereby becomes appropriately inopera-
ble. For this reason, the threshold is set to a value with
which a genuine paper money having a certain degree
of wrinkles or stains thereon is correctly identified as
genuine. Therefore, on rare occasion, an ingenious
counterfeit paper money is erroneously identified as
genuine, as described above. In many cases, a coun-
terfeit paper money erroneously identified as genuine is
found when paper moneys housed in a cartridge are un-
der close investigation.
[0004] As thus described, a counterfeit paper money
is, although infrequently, erroneously identified as gen-
uine, and the following techniques have accordingly
been proposed in order to trace a person who inserted
into an ATM a counterfeit paper money found: a tech-
nique of printing information such as the date and time
of receipt on the edge of each paper money received as
a genuine paper money, with a liniment mixed with a
fluorescer having a short service time (Japanese Patent
No. 3148917); and a technique of providing in a car-
tridge a memory section for associating to memorize a
serial number of a paper money, the date and time of
receipt, a user's ID, and the like, which are associated
with each other (Japanese Laid-Open Patent Publica-
tion No. Hei 11-328493). Further, as a method for clearly
distinguishing among paper moneys in each account,
insertion of a separator card on (or under) a stack of
paper moneys in each account has been proposed (Jap-
anese Unexamined Patent Publication No.
2000-503956). On this separator card, information in-
cluding account data and the number of paper moneys
is written.
[0005] However, Japanese Patent No. 3148917 men-
tioned above has a problem that, since information such
as the date and time of receipt is printed on the edge of
each paper money received as a genuine paper money,
the printing is time consuming and thus the time required
for transaction processing (deposit processing) is in-
creased, resulting in lowered process efficiency as well
as significantly increased running cost due to the lini-
ment used for the printing.
[0006] Japanese Laid-Open Patent Publication No.
Hei 11-328493 mentioned above also has a problem
that, since the memory section is provided in the car-
tridge, paper moneys needs to be handled while being
kept housed in the cartridge even when corrected from
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an ATM to be sent to a central bank or the like.
[0007] Furthermore, in such a method as proposed in
Japanese Unexamined Patent Publication No.
2000-503956 where each separator card is inserted on
(or under) a corresponding stack of paper moneys in
each account, a great amount of separator cards are
inserted into the cartridge to cause a significant de-
crease in total number of paper moneys that can be
housed in the cartridge. This necessitates that a person
in charge frequently replaces the cartridge or frequently
takes out paper moneys and separator cards housed in
the cartridge, causing a problem of increasing personnel
cost. There is another problem that, because of the need
for using a great amount of separator cards, the running
cost significantly increases attributed to the cost for
those separator cards.

DISCLOSURE OF THE INVENTION

[0008] It is an object of the present invention to pro-
vide a paper money processor which is readily handled,
and capable of suppressing the number of separator
mediums used, with paper money management infor-
mation written thereon, and also capable of indicating
information with which a person having inserted a coun-
terfeit paper money can be traced when the counterfeit
paper money is found, without increasing the process-
ing time.
[0009] In order to solve the above-mentioned prob-
lems, the present invention comprises the following con-
figurations:

(1) A paper money processor comprises: a carrying
device for carrying a paper money having been in-
serted into the main body and a separator medium
housed in a separator medium housing section, to
be housed in a cartridge; and a management infor-
mation writing device for writing, on the separator
medium being carried by the carrying device, paper
money management information for managing a
paper money to be housed in the cartridge for hous-
ing the separator medium, the paper money proc-
essor comprising a controlling device for effecting
the operations of the carrying device and the man-
agement information writing device at a predeter-
mined time, to house in the cartridge the separator
medium with paper money management informa-
tion written thereon.

In this configuration, a separator medium is
housed in a cartridge at a predetermined time. On
this separator medium, paper money management
information for managing a paper money housed in
the cartridge has been written. The paper money
management information may for example be the
time when the separator medium was housed in the
cartridge and processor information for specifying
the main body of the processor (identification code
of the main body of the processor). Since paper

moneys housed in the cartridge are separated by
the separator medium which was housed at a pre-
determined time, when a counterfeit paper money
is found among paper moneys taken out (together
with the separator medium) from the cartridge for
close investigation, paper money management in-
formation written on the separator medium indi-
cates as to when and into which processor the
counterfeit paper money was inserted. In a proces-
sor specified according to the paper money man-
agement information written on the separator me-
dium, a log of transactions, such as deposit
processing, during a specific time period is used to
trace a person having inserted the found counterfeit
paper money into the main body.

One separator medium is housed in the car-
tridge not in each transaction, but once in a day at
a predetermined time, such as the time when the
date changes, the operation initiating time or the op-
eration terminating time of a day in a processor with
the main body applied thereto, or a time period be-
tween the operation initiating time and the first
transaction initiating time of a day in the same proc-
essor; or a separator medium is housed in every
one hour (at the beginning of every hour). This en-
ables suppression of the number of separator me-
diums to be housed in the cartridge, thereby sup-
pressing the number of separator mediums neces-
sary while preventing a significant decrease in total
number of paper moneys that can be housed in the
cartridge. Since it is neither necessary that a person
in charge frequently replace the cartridge or fre-
quently take out paper moneys housed in the car-
tridge nor that a great amount of separator mediums
be used, the running cost can be kept sufficiently
low.
(2) The controlling device cancels housing of a new
separator medium in the cartridge when the car-
tridge has housed no paper money at a predeter-
mined time since housing of a pervious separator
medium.

In this configuration, housing of a new separa-
tor medium in the cartridge is cancelled when the
cartridge has housed no paper money since hous-
ing of a previous separator medium. This can pre-
vent the separator mediums from being housed one
upon another in the cartridge so that the number of
separator medium necessary can further be sup-
pressed.

It is to be noted that the cancellation of housing
of a new separator medium would not cause a prob-
lem because no paper money has been housed in
the cartridge since the housing of the previous sep-
arator medium and thus no counterfeit paper money
could be found among paper moneys transacted
during the time from the housing of the previous
separator medium to this point (when housing of a
new separator medium is cancelled).
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(3) A paper money processor comprises: a carrying
device for carrying a paper money having been in-
serted into the main body and a separator medium
housed in a separator medium housing section, to
be housed in a cartridge; and a management infor-
mation writing device for writing, on the separator
medium being carried by the carrying device, paper
money management information for managing pa-
per money to be housed in the cartridge for housing
the separator medium, the paper money processor
comprising a controlling device for effecting the op-
erations of the carrying device and the manage-
ment information writing device when the number
of paper moneys which have been housed in the
cartridge since housing of a previous separator me-
dium exceeds a fixed number, to house in the car-
tridge the separator medium with paper money
management information written thereon.

In this configuration, since a separator medium
is housed in a cartridge every time the number of
paper moneys housed in the cartridge exceeds a
fixed number, it is neither necessary that a person
in charge frequently replace a cartridge or frequent-
ly take out paper moneys housed in a cartridge nor
that a great amount of separator mediums be used,
and thereby the running cost can be kept sufficiently
low, as in (1) above.
(4) The paper money processor comprises: an iden-
tifying device for identifying the kind of paper money
being carried by the carrying device; wherein the
cartridges are provided by kind of money; the car-
rying device switches carriage paths according to
the kind of money identified by the identifying device
to house a paper money having been inserted into
the main body in the cartridge for the corresponding
kind of money; the controlling device effects the op-
erations of the carrying device and the manage-
ment information writing device to house in each of
the cartridges the separator medium with the paper
money management information written thereon.

In this configuration, since the separator medi-
um is housed in each of the cartridges for housing
a paper money by kind, whatever kind of counterfeit
paper money is found, it is possible to identify as to
what time of a day and into which processor this
counterfeit paper money was inserted.
(5) The paper money processor comprises: an iden-
tifying device for identifying the kind of paper money
being carried by the carrying device; wherein the
cartridge houses a paper money found defective as
a result of identification of the kind of money by the
identifying device.

In this configuration, a paper money the kind of
which could not be identified in the identifying sec-
tion, i.e. a paper money suspected of being a coun-
terfeit paper money, is housed in a specific cartridge
and the separator medium is housed in this car-
tridge at a predetermined time or every time a fixed

number of paper moneys are housed.
(6) The paper money processor comprises: a user-
specific information acquiring device for acquiring
user-specific information to specify a user having
inserted a paper money into the main body; and an
outputting device for outputting the user-specific in-
formation acquired by the user-specific information
acquiring device, associated with paper money in-
formation on the paper money inserted by this user
into the main body.

[0010] In this configuration, the user-specific informa-
tion acquiring device acquires information for specifying
a user having inserted a paper money, such as an ac-
count number designated in deposit processing, and the
outputting device outputs this information, associated
with paper money information on the paper money in-
serted by this user (e.g. information obtained in identifi-
cation, the number of paper moneys inserted by kind)
and the like. Therefore, when a counterfeit paper money
is found, a user having inserted this counterfeit paper
money can be specified with ease by using information
output by this outputting device.
[0011] As thus described, according to the present in-
vention, it is possible to indicate information which al-
lows tracking of a person having inserted a counterfeit
paper money when the counterfeit paper money is
found. It is also possible to suppress the number of sep-
arator mediums to be housed in a cartridge, and to pre-
vent significant reduction in total number of paper mon-
eys that can be housed in the cartridge due to an in-
crease in number of separator mediums. Hence it is not
necessary for a person in charge to frequently replace
the cartridge, thereby enabling suppression of person-
nel cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 shows a diagram showing a configuration of
a main part of an ATM to which a paper money proc-
essor according to the present invention is applied.
Fig. 2 shows a diagram showing an internal config-
uration of this ATM.
Fig. 3 shows a diagram showing a separator medi-
um.
Fig. 4 shows a flowchart showing operation of an
ATM in this embodiment.
Fig. 5 shows a flowchart showing deposit process-
ing.
Fig. 6 shows a flowchart showing processing of
housing separator mediums.
Fig. 7 shows a flowchart showing processing of
housing separator mediums according to another
embodiment.
Fig. 8 shows a flowchart showing operation of an
ATM in another embodiment.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0013] In the following, a paper money processor as
an embodiment of the present invention is described.
[0014] Herein, an embodiment where a paper money
processor according to the present invention is applied
to an ATM (automatic teller machine) is described as an
example. Fig. 1 shows a block diagram showing a con-
figuration of a control system of a main part of an ATM
in this embodiment. In Fig. 1, reference numeral 1 de-
notes an ATM of the present embodiment; and reference
numeral 2 denotes a controlling section for controlling
the operation of the ATM 1. Reference numeral 3 de-
notes an operating section with which the user conducts
an operation for input into the main body of the ATM 1;
reference numeral 4 denotes an indicating section for
indicating operation guidance and the like to the user;
and reference numeral 5 denotes a card/bankbook
processing section for receiving and processing a card
or a bankbook owned by the user. Reference numeral
6 denotes a paper money identifying section for identi-
fying a paper money; reference numeral 7 denotes a
management information writing section for writing pa-
per money management information on a later-men-
tioned separator medium 31; reference numeral 8 de-
notes a carrying section for carrying a paper money and
the separator medium 31, to be housed in a cartridge;
and reference numeral 9 denotes an outputting section
for sending a description of a transaction processed with
input from the user to a higher-level processor (not
shown).
[0015] It is to be noted that the ATM 1 of the present
embodiment can handle hard moneys as well as paper
moneys, as can be done by a known processor, and also
comprises a hard money identifying section and the like
for identifying a hard money, but those sections are not
particularly shown in the drawing.
[0016] The controlling section 2 comprises a memory
for temporarily memorizing data produced during an op-
eration, a timer for keeping the current time and the like.
The operating section 3 is constituted, for example, of
a touch panel disposed on the screen of the indicating
section 4. The card/bankbook processing section 5
comprises a reading section for reading information,
such as an account number being recorded on a card
and a bankbook inserted from a card slot and a bank-
book slot (not shown) into the main body, and a printing
section for printing a transaction description and the like
on the inserted bankbook. The paper money identifying
section 6 identifies each paper money received and paid
out as whether it is genuine or counterfeit and also iden-
tifies the kind of each paper money (one thousand yen,
five thousands yen, ten thousands yen or the like). The
paper money identifying section 6 memorizes informa-
tion including the size, as well as a characteristic amount
of an image, of each kind of genuine paper money, as
basic information. The carrying section 8 carries a paper

money and the separator medium 31 along a carriage
path, to be housed in a corresponding cartridge and the
like. The outputting section 9 associates, in terms of a
transaction processed with input from a user, the trans-
action date, a user's account number (this corresponds
to user-specific information as referred to in this inven-
tion), the kind of transaction, and an amount of money
transacted, and then sends the associated information
to the higher-level processor. When the kind of transac-
tion is a deposit transaction, a characteristic amount of
an image and other information of each of the paper
moneys having been inserted into the main body by the
user, obtained in identification by the paper money iden-
tifying section 6, are sent to the higher-level processor
as paper money information. The higher-level processor
manages an account of each user on the basis of infor-
mation sent from the ATM 1.
[0017] Fig. 2 shows a diagram showing a configura-
tion of a carriage system according to a paper money
transaction of the ATM 1. Fig. 2 does not particularly
show a configuration of processing of a card and a bank-
book which were inserted by a user, or the like. In Fig.
2, reference numeral 11 denotes a paper money slot,
into which the user inserts a paper money, and down
below the paper money slot 11, a paper money receiving
section 12 is disposed for receiving an inserted paper
money. The paper money receiving section 12 is con-
figured such that: when the user inserts a paper money,
an opening of the paper money receiving section 12 is
in the state of facing the paper money slot 11, as indi-
cated by a solid line in Fig. 2; when a cover disposed at
the paper money slot 11 is closed, the paper receiving
section 12 turns so that the opening thereof faces a car-
riage path 30, as indicated by a broken line in Fig. 2, to
forward the inserted paper money to the carriage path.
Reference numeral 13 denotes a separator medium
housing section for housing the separator medium 31.
This separator medium housing section 13 can house a
plurality of separator mediums 31 in lamination. Refer-
ence numeral 14 denotes a front/rear side reversing
section for reversing the front and rear sides of a paper
money being carried along the carriage path 30 by a
known switchback system, and this allows the cartridge
to house paper moneys all in the same orientation. Ref-
erence numeral 15 denotes a temporary holding section
for temporarily holding a paper money, and reference
numeral 16 is a holding-for-return section for temporarily
holing a paper money to be returned to the user. Refer-
ence numerals 17 to 19 denote cartridges for housing
paper moneys by kind: the cartridge 17 houses a ten
thousands yen note; the cartridge 18 houses a five thou-
sands yen note; and the cartridge 19 houses a one thou-
sand yen note. Further, reference numeral 20 denotes
a transaction system correcting section for correcting a
paper money which was once received as genuine and
then found defective as a result of second identification
in the identifying section 6. That a paper money was
found defective as a result of identification device that
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a paper money was not identified as genuine in the pa-
per money identifying device 6, and does not mean that
all such paper moneys are counterfeit. There are some
cases where a genuine paper money is found counter-
feit as a result of identification attributed to wrinkles or
stains on the paper money. Reference numeral 21 de-
notes a supplement system collecting section for col-
lecting a paper money which was supplemented and
then found defective as a result of identification in the
identifying section 6; reference numeral 22 denotes a
forgotten paper money collecting section for collecting
a paper money forgotten to be taken out; and reference
numeral 23 denotes an operation cartridge for distribut-
ing, closely investigating and collect processing a paper
money.
[0018] As shown in Fig. 2, the paper money receiving
section 12, the separator medium housing section 13,
the front/rear side reversing section 14, the temporary
holding section 15, the holding-for-return section 16, the
cartridges 17 to 19 by kind of paper money, the trans-
action system correcting section 20, the supplement
system collecting section 21, the forgotten paper money
collecting section 22, the operation cartridge 23, the pa-
per money identifying section 6 and the management
information writing section 7 are connected with a loop
carriage path 30. A paper money inserted from the pa-
per money slot 11 into the paper money receiving sec-
tion 12 passes through the paper money identifying sec-
tion 6 and the management information writing section
7 in this order, along the carriage path 30, to be housed
in one of the cartridges 17 to 19 for the corresponding
kind of money, or the like. The management information
writing section 7 does not write management informa-
tion on the paper money. The separator medium 31
housed in the separator medium housing section 13
passes through the paper money identifying section 6
and the management information writing section 7 in this
order, to be housed in one of the cartridges 17 to 19 for
the corresponding kind of money, or the like. The man-
agement information writing section 7 writes manage-
ment information on the separator medium 31 being car-
ried along the carriage path 30. Further, the separator
medium 31 is housed in one of the cartridges 17 to 19
for the corresponding kind of money, or the like, without
being affected by a result of identification in the paper
money identifying section 6.
[0019] Fig. 3 shows a separator medium to be housed
in a separator medium housing section. The separator
medium 31 is slightly larger than a predetermined size,
e.g. the size of a ten thousands yen note, and a mag-
netic recording side for recording magnetic data is
formed on one face thereof. Further, the separator me-
dium 31 has a thickness substantially the same as that
of a paper money. The management information writing
section 7 has a magnetic head with which paper money
management information is written on the magnetic re-
cording side. Paper money management information to
be written on the separator medium 31 by the manage-

ment information writing section 7 includes: a bank
number and a branch number for identifying a bank and
a branch of the bank where the ATM 1 is installed; an
ATM number for identifying the ATM 1; a cartridge
number for identifying a cartridge housing this separator
medium 31; and the date and time information for indi-
cating the date and time when the separator medium 31
is housed in the cartridge.
[0020] It is to be noted that, although the separator
medium 31 here has a magnetic recording side, it may
be a slip of paper without a magnetic recording side. In
this case, the management information writing section
7 may be configured such that paper money manage-
ment information is written on a separator medium, us-
ing letters, bar codes or the like, or that management
information is written with punch holes.
[0021] The separator medium 31 having a magnetic
recording side is repeatedly usable by rewiring manage-
ment information and thus advantageous in cost per-
formance.
[0022] Next, the operation of the ATM 1 according to
the present embodiment is described. Fig. 4 shows a
flowchart showing the operation of the ATM. In this ATM
1, the separator medium 31 is housed in each of the
cartridges 17 to 19 by kind of money at a predetermined
time. The ATM 1 waits for the timing for housing the sep-
arator medium 31 in the cartridges 17 to 19 while waiting
for a transaction request from a user (s1, s2). Examples
of the timing to house the separator medium 31 in the
cartridges 17 to 19 include: the time when the date
changes (0:00 a.m. each day), the operation initiating
time of a day (8:00 a.m. each day, or the like) in a proc-
essor with the main body applied thereto, the operation
terminating time of a day (1:00 p.m. each day, or the
like.) in the same processor, a time period between the
operation initiating time and the first transaction initiat-
ing time of a day (e.g. 8:00 a.m. to 8:45 a.m. each day,
or the like) in the same processor, and every one hour
(the beginning of each hour), and this timing is previous-
ly set. When a transaction is requested, the ATM 1 proc-
esses a transaction of the kind requested (s3). Further,
at the timing to house the separator medium 31 in the
cartridges 17 to 19, the ATM 1 implements processing
of housing a separator medium to house the separator
medium 31 in the cartridges 17 to 19.
[0023] The operation of the ATM 1 in the case where
the transaction requested in s1 is a deposit transaction
is described. Fig. 5 shows a flowchart showing deposit
processing in the ATM of the present embodiment. The
ATM 1 receives a user's card or bankbook in the card/
bankbook processing section 5 to acquire a user's ac-
count number (s11). The user's account number as ac-
quired will be used as what is referred to in this invention
as user-specific information. A user inserts paper mon-
eys to be deposited from the paper money slot 11 into
the paper money receiving section 12, and closes the
cover of the paper money slot 11. As the cover of the
paper money slot 11 is closed, the ATM 1 picks up the
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paper moneys inserted into the paper money receiving
section 12 one by one, and carries each of them along
the carriage path 30. The ATM 1 identifies the picked-
up paper moneys one by one in the paper money iden-
tifying section 6 (s 12, s13). The paper money identifying
section 6 reads an image of each of the paper moneys
being carried and checks the characteristic amount of
the image read here against a characteristic amount of
an image of a paper money previously registered by kind
of money, to calculate a similarity. When the calculated
similarity exceeds a predetermined threshold, the paper
money is identified as genuine; when it is below the pre-
determined threshold, the paper money is identified as
counterfeit.
[0024] The ATM 1 temporarily houses in the tempo-
rary holding section 15 a paper money found genuine
as a result of identification in the paper money identify-
ing section 6, while housing in the holding-for-return
section 16 a paper money found defective as a result of
identification in the paper money identifying section 6.
The ATM 1 identifies in the paper money identifying sec-
tion 6 all the paper moneys inserted into the paper mon-
ey receiving section 12 by the user, and if any paper
money is housed in the holding-for-return section 16,
the ATM 1 carries this paper money to the paper money
receiving section 12 so as to be returned to the user.
[0025] The ATM 1 indicates in the indicating section
4 a total amount of paper moneys held in the temporary
holding section 15, to allow the user to confirm a deposit
amount (s14). If the user conducts an input operation
for canceling the transaction, the ATM 1 carries all the
paper moneys being held in the temporary holding sec-
tion 15 to the paper money receiving section 12 so as
to be returned to the user, and implements canceling
processing for canceling the transaction (s15, s18).
[0026] When the user confirms a deposit amount in
s13, the ATM 1 implements deposit processing for de-
positing the confirmed deposit amount into the user's
account whose number was acquired in s11 (s16). The
ATM 1 picks up the paper moneys held in the temporary
holding section 15 one by one, and identifies them again
in the paper money identifying section 6, to be housed
in the cartridges 17 to 19 for the corresponding kinds of
paper moneys. Specifically, a ten thousands yen note,
a five thousands yen note and a thousand yen note are
housed in the cartridges 17, 18 and 19, respectively.
Further, if there is a paper money found defective as a
result of identification in the paper money identifying
section 6, the paper money was housed in the transac-
tion system correcting section 20. After implementing
the deposit processing according to s15, the ATM 1
prints a transaction description on the bankbook, and
then returns the bankbook to the user. At this time, the
card is also returned to the user.
[0027] It should be noted that, if the user has not in-
serted a bankbook into the main body, a bill with the
transaction description printed thereon is issued, and if
the user has not inserted a card, there is no operation

of returning a card.
[0028] The ATM 1 further sends transaction informa-
tion on the present deposit transaction from the output-
ting section 9 to the higher-level processor, the transac-
tion information including the characteristic amount of
the image of each of the paper moneys inserted from
the paper money inlet 11 by the user (user-specific in-
formation as referred to in this invention), which was
used in identification in the paper money identifying sec-
tion 6 (s17). This transaction information includes the
user's account number (user-specific information as re-
ferred to in this invention) acquired in s11, a deposit
amount in this deposit transaction, a bank number and
a branch number of a bank and a branch thereof install-
ing the ATM 1 where the deposit transaction has been
conducted, an ATM number for identifying the ATM 1,
the date and time when the deposit transaction is con-
ducted.
[0029] The higher-level processor accumulatively
memorizes pieces of transaction information sent form
the ATM 1, and manages each account by device of
such transaction information.
[0030] As thus described, the ATM 1 of the present
embodiment sends transaction information (transaction
description) to the higher-level processor every time a
transaction is conducted with the user. Since the infor-
mation sent at this time includes a characteristic amount
of an image of each of the paper moneys inserted by
the user, which was used in identification in the paper
money identifying section 6, when a counterfeit paper
money is found, the information can be utilized for spec-
ifying a user having inserted the counterfeit paper mon-
ey, as described later.
[0031] It is to be noted that, although the ATM 1 herein
sends a transaction description to the higher-level proc-
essor every time a transaction is conducted, the ATM 1
may be provided with a memory section for memorizing
descriptions of a plurality of transactions, and when the
memorizing area in the memory section is filled to ca-
pacity, the ATM 1 may send descriptions of transactions
in bulk to the higher-level processor.
[0032] When the ATM 1 determines in s2 that the tim-
ing has come for housing the separator medium 31 in
the cartridges 17 to 19, it implements processing of
housing a separator medium, as shown in Fig. 6. The
timing to house the separator medium 31 is previously
set, and it may be either once in a day or more than once
in a day.
[0033] The ATM 1 picks up the separator medium 31
from the separator medium housing section 13, to be
housed in the cartridge 17 for housing a ten thousands
yen note (s21). The separator medium 31 picked up
here is carried along the carriage path 30 via the paper
money identifying section 6 to reach the management
information writing section 7. The management informa-
tion writing section 7 writes on the magnetic recording
side of the separator medium 31 a bank number and a
branch number of a bank and a branch of the bank
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where the ATM is installed, an ATM number for identify-
ing the ATM 1, a cartridge number for identifying a car-
tridge to house the separator medium 31, and the time
and date when the separator medium 31 is housed in
the cartridge (the current time and date), as paper mon-
ey management information (s22). The separator medi-
um 31 with paper money management information writ-
ten thereon is carried along the carriage path, to be
housed in the cartridge 17 for housing a ten thousands
yen note (s23). Next, the separator medium 31 to be
housed in the cartridge 18 for housing a five thousands
yen note is picked up from the separator medium hous-
ing section 13 and, by implementing the same process-
ing as above, this separator medium is housed in the
cartridge 18 for housing a five thousands yen note (s24
to 26). Further, the separator medium 31 to be housed
in the cartridge 19 for housing a one thousand yen note
is picked up from the separator medium housing section
13 and, by implementing the same processing as above,
this separator medium is housed in the cartridge 19 for
housing a one thousand yen note (s27 to 29).
[0034] Since the ATM 1 houses the separator medium
31 with management information written thereon in the
cartridges 17 to 19 at a predetermined time, as thus de-
scribed, paper moneys housed in the cartridges 17 to
19 are separated by the separator medium 31 by time
period of housing. Further, the time period of housing
and the like can be specified based on paper money
management information written on the separator me-
dium 31 separating the paper moneys. It is therefore
possible, in the case where a person in charge finds a
counterfeit paper money among a stack of paper mon-
eys taken out of the cartridges 17 to 19, to identify which
bank/branch installs the ATM 1, which is the ATM 1
among the ATM's installed in the above bank branch,
and when the counterfeit paper money found was insert-
ed in the ATM 1, by reading management information
written on the separator medium 31 separating the pa-
per moneys including the counterfeit paper money.
Moreover, since transaction information to be sent to the
higher-level processor by the ATM 1 in the above-men-
tioned deposit processing includes the characteristic
amount of the image of each of the paper moneys, which
was used in identification in the paper money identifying
section 6, it is possible to specify a user (actually a user's
account number in this case) having inserted the coun-
terfeit paper money into the ATM 1, by checking the
characteristic amount of the image of the found coun-
terfeit paper money against the characteristic amount of
the image of the paper money, which was used in the
identification and is included in the transaction informa-
tion managed by the higher-level processor money.
[0035] Further, because of the configuration of the
separator medium 31 that it is housed in the cartridges
17 to 19 not in every transaction with a user, but at a
predetermined time, the number of separator mediums
31 to be housed in the cartridges 17 to 19 can be sup-
pressed. This can prevent significant reduction in total

number of paper moneys that can be housed in the car-
tridges 17 to 19. Hence there is no need for a person in
charge to frequently replace the cartridges 17 to 19 and
to frequently take out paper moneys housed in the car-
tridges 17 to 19, thereby suppressing personnel cost
and the required number of separator mediums 31, so
that the running cost can sufficiently be suppressed.
[0036] It should be noted that, although the separator
mediums 31 are housed in the respective cartridges 17
to 19 at the same timing in the above embodiment, the
separator mediums 31 may be housed in the respective
cartridges 17 to 19 at different timings. In other words,
the timing to insert the separator medium 31 can be set
separately in the respective cartridges 17 to 19. In this
case, the time interval between insertion of a previous
separator medium 31 and insertion of a new separator
medium 31 may be set differently in the respective car-
tridges 17 to 19. For example, because a counterfeit ten
thousands yen note is found with relatively a high fre-
quency, several separator mediums 31 may be inserted
each day in the cartridge 17 for housing a ten thousands
yen note, while one separator medium 31 may be insert-
ed each day in each of the cartridges 18 and 19.
[0037] Moreover, although the separator medium 31
is housed in the cartridges 17 to 19 in the present em-
bodiment, the separator medium 31 may be housed in
another housing section, such as the transaction system
correcting section 20 or the like where a paper money
inserted by the user from the paper money slot 11 is
housed. In particular, since the transaction system cor-
recting section 20 collects a paper money once received
as genuine and then found defective as a result of sec-
ond identification in the paper money identifying section
6, this section has a higher possibility of housing a coun-
terfeit paper money than the other cartridges, and there-
fore housing of the separator medium in the transaction
system correcting section 20 is effective in tracing a user
having inserted a counterfeit paper money.
[0038] Furthermore, as shown in Fig. 7, s31, s32 and
s33 may be provided for preventing the separator me-
diums 31 from being housed one upon the other in the
cartridges 17 to 19. s31, s32 and s33 are steps for de-
termining whether a paper money was housed in the
cartridges 17 to 19 during a period from housing of a
previous separator medium 31 to the current time, and
if no paper money was housed in the cartridge 17, 18
or 19 during the period between the housing of the pre-
vious separator medium 31 to the current time, housing
of the separator medium 31 in this cartridge is cancelled.
This permits further suppression of the number of sep-
arator mediums 31 to be housed in each of the cartridg-
es 17 to 19, thereby further reducing the running cost.
[0039] It is to be noted that the cancellation of housing
of the separator medium 31 should cause no problem
because no counterfeit paper money can be found
among paper moneys processed during a period from
the housing of the previous separator medium 31 to this
time (the time when housing of the separator medium
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31 is cancelled).
[0040] Further, although the separator medium 31 is
housed in the cartridges 17 to 19 at a predetermined
time in the above embodiment, the separator medium
31 may be housed again when a fixed number of paper
moneys are housed after the housing of the previous
separator medium 31. In this case, the processing
shown in Fig. 4 may be replaced by the processing
shown in Fig. 8.
[0041] The ATM 1 waits for a transaction request from
a user (s41), and then conducts processing of the re-
quested transaction (s42). In s42, for example, the de-
posit processing shown in Fig. 5 is implemented. After
completing the processing of the required transaction in
s42, the ATM 1 determines, as for each of the cartridges
17 to 19 and the transaction system correcting section
20, whether the number of paper moneys housed after
the housing of the previous separator medium 31 has
reached a fixed number (s43).
[0042] It should be noted that the ATM 1 counts the
number of paper moneys housed after the housing of
the previous separator mediums 31 in each of the car-
tridges 17 to 19 and the transaction system correcting
section 20. Each of the counted numbers is reset when
a new separator medium 31 is housed.
[0043] As for each of the cartridges 17 to 19 and the
transaction system correcting section 20, the ATM 1
houses a new separator medium 31 when determining
that the number of paper moneys housed after the hous-
ing of the previous separator medium 31 has reached a
fixed number (s44). In this case, the same effect as in
the above embodiment is exhibited.

Claims

1. A paper money processor, comprising:

a carrying device for carrying a paper money
having been inserted into the main body and a
separator medium (31) housed in a separator
medium housing section (13), to be housed in
a cartridge (17) - (19) ; and
a management information writing device for
writing, on the separator medium (31) being
carried by the carrying device, paper money
management information for managing a paper
money to be housed in the cartridge (17)-(19)
for housing the separator medium (31),
the paper money processor comprising a con-
trolling device for effecting the operations of the
carrying device and the management informa-
tion writing device at a predetermined time, to
house in the cartridge (17)-(19) the separator
medium (31) with paper money management
information written thereon.

2. The paper money processor according to claim 1,

wherein the predetermined time is the time when
the date changes.

3. The paper money processor according to claim 1,
wherein the predetermined time is the operation in-
itiating time or operation terminating time of a day
in a processor with the main body applied thereto.

4. The paper money processor according to claim 1,
wherein the predetermined time is a time period be-
tween the operation initiating time and the first
transaction initiating time of a day in a processor
with the main body applied thereto.

5. The paper money processor according to any of
claims 1 to 4, wherein the controlling device cancels
housing of a new separator medium (31) in the car-
tridge (17)-(19) when the cartridge (17)-(19) has
housed no paper money at a predetermined time
since housing of a pervious separator medium (31).

6. The paper money processor according to claim 1,
wherein the controlling device effects the opera-
tions of the carrying device and the management
information writing device when the number of pa-
per moneys which have housed in the cartridge (17)
-(19) since housing of a previous separator medium
(31) exceeds a fixed number.

7. The paper money processor according to any of
claims 1 to 6, comprising an identifying device for
identifying the kind of paper money being carried by
the carrying device, wherein

the cartridges (17)-(19) are provided by kind
of money, the carrying device switches carriage
paths (30) according to the kind of money identified
by the identifying device, to house a paper money
having been inserted into the main body in the car-
tridge (17)-(19) for the corresponding kind of mon-
ey,
the controlling device effects the operations of the
carrying device and the management information
writing device, to house in each of the cartridges
(17)-(19) the separator medium (31) with the paper
money management information written thereon.

8. The paper money processor according to any of
claims 1 to 6, comprising an identifying device for
identifying the kind of paper money being carried by
the carrying device, wherein the cartridge (17)-(19)
houses a paper money found defective as a result
of identification of the kind of money by the identi-
fying device.

9. The paper money processor according to any of
claims 1 to 8, wherein the paper money manage-
ment information writing device writes on the sepa-
rator medium (31) the current date and time as well
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as a processor number for identifying the main body
of the processor, as the paper money management
information.

10. The paper money processor according to any of
claims 1 to 9, comprising:

a user-specific information acquiring device for
acquiring user-specific information to specify a
user having inserted a paper money into the
main body; and
an outputting device for outputting the user-
specific information acquired by the user-spe-
cific information acquiring device, associated
with paper money information on the paper
money inserted by this user into the main body,
based on the paper money management infor-
mation.
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