DESCRI PTI ON METHOD AND APPARATUS FOR PROCESSI NG PAPER MONEY 5 TECHNI CAL
FI.LELD This invention relates to a nmethod and apparatus for processing paper
noneys used in various.kinds of automatic service nmachi nes such as
automati c vendi ng machines or the |like, and nore particularly, to a nethod
and apparatus for processing paper noneys capable of preventing

mal functi oning of the 10 apparatus due to soiling of photosensors.
BACKGROUND ART A paper noney processDESGRPBTEOMN used in an automatic
service machi ne, such as an automatic vendi ng machine, is conposed such
that it 15 conveys a paper noney inserted via a paper noney input opening
I nto the apparatus by neans of a conveyor belt driven by a transfer notor,
causi ng the pape D ANBSAPPARA 'SrF@RePRQCE&ﬁﬁ\TGMER MONEY
identification sensor is installed. A paper noney that is determ ned to be
genui ne on the basis of the output of the paper noney identification sensor

Is held tengprariﬁg in reserve 20 (escrow). Thereafter, if a noney return
command $s IECHNIGAEFMDpaper noney held tenporarily in reserve is
returned to the paper noney input opening by driving the transfer notor in

reverse, wher eas [ihis invamion relatesdoi amethadand apparstusefor proeassing papeer

noney held tenporarily in reserve is stored_ in a stacker. 25 Fig. 7

is a side vinangys| i vargous kindsnef autemmaizn segacemaghiaes suplaps auteimaiic

processi ng apparatus. I n this djagram the paper_ nbney processi ng apparatus

conpri ses avénding machines or the like, and more particularly, to a method and apparatus
for processing paper moneys capable of preventing malfunctioning of the

10  apparatus due to soiling of photosensors.

BACKGROUND ART
A paper money processing apparatus used in an automatic service

machine, such as an automatic vending machine, is composed such that it

15 conveys a paper money inserted via a paper money input opening into thé
apparatus by means of a conveyor belt driven by a transfer motor, causing the
paper money to pass a position where a paper money identification sensor is
installed. A paper money that is determined to be genuine on the basis of the
output of the paper money identification sensor is held temporarily in reserve

20 (escrow). Thereafter, if a money return command is issued, then the paper |
money held temporarily in reserve is returned to the paper money input
opening by driving the transfer motor in reverse, whereas if a money collection
command is issued, then the paper money held temporarily in reserve is stored
in a stacker.

25 Fig. 7 is a side view illustrating an example of configuration of a paper
money processing apparatus.

In this diagram, the paper money processing apparatus comprises a
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paper noney input opening 51, a paper noney conveyance path 52, a stacker
53, a shutter 54, a shutter notor 55, a paper noney conveyor belt 56,
pul l eys 57 and 58, an entrance sensor 59, an photosensor 60, a magnetic
sensor 61, and a paper nobney passage sensor 62. 5 When a paper noney
70 is inserted into the paper noney processing apparatus 50, firstly, the
paper nmoney 70 is inserted via,the_ paper noney input opening 51. Wen the
paper noneyPaper NANgYUNPU Opesing: Héc 8 RAPSY mMoRre e AoNUeKANcepaibrILa stagkiex he
shutter 54 i_s opened hy driving the shutter notor 55. Wen the shutter 54

i s open, thé3paséntienady arhutter saptasasy a papen mengy sonviey e Pelicd6,qullaspance

path 52 by ans, of the paper noney_conveyor belt 56 supported by pulleys
57 and 58, whia éé,eam ﬁn{;)rancweasmr %mebpﬁﬂms(wswmég, ARGt w)sorxﬁie@ndhe

paper noney 70 conveyed into the paper noney conveyance path 52 passes the
phot osensor 3GRPER MORRY PASSASESIISOT 62, the authenticity of the paper noney
paper mohey. 70 hEheRGRAPATBOBAL RS EER e TaLACHRAR JROREY PIRFEIG 1,
conveyance thereof i alted in the positiqn i.ndicated in Fig. 8, for,
exampl o, _anabparatys S0y i Daney manexJorisdngeried ¥y the paper mopsydnpit
ot ur n' connARBNNE §L<WNE e BRDGBOReyHith s MPUScHaF desisdsd Py the BrEmce.
! Fustr at easORspr Sametthe g o Hoopetedibyideiving e i daotores orhan:
Do 1 38 S4By e OSeOLLRE Guig B be iblen,
AT LN i A A LT SR R
Stored i n ab¥mers S5 and o, oufisth v v By n BRBS ErBpt S SHOE IRSERERY oni y
to determ n%\’ﬁen the paper money 70 conveyed into the paper money conveyance path 52
passes the photosensor 60 and magnetic sensor 61, the authenticity of the paper
money is determined according to the outputs of the sensors.
15 When the paper money 70 has passed the photosensor 60 and the
magnetic sensor 61, conveyance thereof is halted in the position indicated in
Fig. 8, for example, and it is held temporarily in reserve (escrow). In this case,
if is it determined that the paper money 70 is not genuine, or if a money return
command is issued by the user, then the paper money 70 is gjected via the
20 paper money input opening by driving the transfer motor (not illustrated) in
reverse. On the other hand, if the user selects a product to buy (in the case of
an automatic vending machine), or the like, whilst the paper money 70 is held
temporarily in reserve. Then a control section (not illustrated) initiates money
collection processing for collecting and storing the paper money 70, and on
25  this basis the transfer motor (not illustrated) is driven forwards and the paper
money 70 is conveyed and stored in a stacker 53.

The output from the photosensor 60 is used not only to determine
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whet-her or not an input paper noney 70 is genuine, but also whether or not
a_paper noney is present, and along with the outputs fromthe entrance
sensor 59, paper noney passage sensor 62, and the like, it is used to
detect the position of the paper noney 70 in the paper nobney conveyance
path 52, various controls 5 bei ng i npl enented on the basis of these
detection results. Figs. 9(a) and 9(b) are diagranms illustrating the states
of various ¥hethener nbtangnput paperamoneyi ) isngenuing, but alsohehethes ormetey
processi ng apparatus 50. Wen a paper nmoney 70 is inserted into the paper
noney i nput Papehmanepots presentaangd along veith the utpugs foom) therenteancg, semser 59,
entrance sensor 59 detects the paper noney 70, and on _the basis of this the
transfer noP8pey maneyepassaga)sensobd? vand the likepituangedite detead the posttaony of
starting conveyance of the paper noney 70. \Wen the paper._noney 70 is
conveyed i nthe papepmencynih &y thopapsmencysanvayancapath §24 yasious ¢opfralse
phot osensor .60, whereupon the paper, noney passage sensor 15 62 detects the
paper nohey bgmg unplemented-gr ﬂlﬁhgﬂﬁlﬁ Ofdhﬁﬁmde@@g@@@dukés passed the
position of the %potosensor 60 _and reaches_the position where it is ,
temporarily hel dFigs.r¥a}and 9(b)ere diagrams Mlustiating thel states ofartusosections
the control ynit (not illustrated) issues _a noney collection command, the
transfer noMdIen RapRT MeREYFUts msergdiiato thaPapRr IHYFEY DFORESSING 3PPty o
in the stac%&r 20 53. Furthernore, if a noney return command is issued by
the control “4nit whilst the paper noney 70 is being held in reserve
tenporarily, the s illustrated in Fi.g. 9(b)., the transfer mytor, is driven
in reverse, and MGBM?PW?CY% 15 1080Rbe¢ ARLO (6 PP TREBEY dRPBE OPFRING
paper

ot oBE. o 1y B8 TN ateaaa s 5Cah gty Hik-antrance setsof 39 deteets thepaper

money 70, and on the basis of this the transfer motor (not depicted) is driven in

a forward direction, thereby starting conveyance of the paper money 70. When
the paper money 70 is conveyed into the paper money conveyance path 52, this
1s detected by the photosensor 60, whereupon the paper money passage sensor
15 62 detects the paper money 70. When the paper money 70 thus conveyed has
passed the position of the photosensor 60 and reaches the position where it is
temporarily held in reserve, the transfer motor is halted. Thereupon, if the
control unit (not illustrated) issues a money collection command, the transfer
motor is driven forwards again, and the paper money 70 is stored in the stacker
20 53.

Furthermore, if a money return command is issued by the control unié
whilst the paper money 70 is being held in reserve temporarily, then as
illustrated in Fig. 9(b), the transfer motor is driven in reverse, and the paper
money 70 is conveyed in the direction of the paper money input opening 51,

25 passing successively through the positions of the photosensor 60 and entrance
sensor 59 and being ejected via the paper money input opening 51.

Thus, in the paper money processing apparatus 50, since each section is
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sensor 59 and being ejected via the paper noney input opening 51. Thus, in
the paper noney processing apparatus 50, since each section is 3

controlled on the basis of outputs fromvarious sensors, it is possible to
detect irregular states on the basis of these various sensor outputs. Figs.
10(a) and 10(b) are diagrans illustrating exanples where an irregular state
is detected. 5 Fig. 10(a) shows an exanpl e where reverse _conveyance
of a paper contrplled atethecbasis afrouthitshfrafnt variotis spagaxs, itosgossiblade %e@n
hel d tenmporarily in reserve, it is detected by the photosensor 60, which
woul d not b#regplaristates ondbediasis of thesepearionmssnsor autputss bei ng st or ed,
and hence it is recognized that an irregular_extraction operation has been
performed with 1&1gs.ediayand kMb) prpdiagrams illtsirating examples whereani s

hal ted and processing relating to the extraction operation is carried out.
Fig. 10(b) #rogslazstatedsdetcctbdr e a paper noney jamis detected: in the
process of inserting the paper noney 70, the photosensor 60 detects the
paper mohey 70 cdingi Hi@)shpwsan examplgiwhere reversss eonvayanceiof paper dri ven
15 forwards to convey the paper noney 70, and hence it is recognized that
a paper non&oneissdeicetas, in svhichrafterrthepaper money i79 has been hald processi ng
relating to the paper, noney jamis carried out, In sone cases,_ the output

| evel of thécpporarslyniioressiveyayis/detgctadiby the photosemsor B9, whish weuld not
particul ar,  since the paper mnmponey processing. apparatus 50 is 2 used in
automati c vOEAXPECclatto agtrpptﬂwa RapsT meney Heitones heingnstored.puyl henge Hiig
environnent in which the machine is installed, it is possible that djrt may
accumul at e &ecagiZed thisamysegelar extraction aprsationias baspoperfasmediwy

b ' .
B 10 regard to the paper money 70, the transfer motor is halted and processing

relating to the extraction operation is carried out.

Fig. 10(b) shows as example where a paper money jam is detected: in
the process of inserting the paper money 70, the photosensor 60 detects the
paper money 70 continuously, even though the transfer motor is being driven

15 forwards to convey the paper money 70, and hence it is recognized that a baper
money jam has occurred, the transfer motor is halted and processing relating to
the paper money jam is carried out.

In some cases, the output level of the photosensor 60 may vary, due to
dirt, or the like. In particular, since the paper money processing apparatus 50 1s

20 used in automatic vending machines, and the like, depending on the positior}
and environment in which the machine is installed, it is possible that dirt may
accumulate on the photosensor 60, causing the output level thereof to become
unstable.

For example, when the output level of an photosensor 60, which

25 normally has an output level as illustrated in Fig. 11(a) (in a state where there
1s little soiling), approaches, at standby mode, close to the judgement value

(threshold level) for determining whether or not a paper money 70 is present as
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unst-abl e. For exanple, when the output |evel of an photosensor 60, which 25
normal |y has an output level as illustrated in Fig. 11(a) (in a state where
there is little soiling), approaches, at standby node, close to the

j udgenent value (threshold | evel) for determ ning whether or not a paper
noney 70 is present as 4 shown in Fig. 11 (b), due to accumul ati on of
dirt, then the detection results of the sensor becone unstable, and the
sensor nay shewmeinaFigy rlsll(bglcmestcaa@curﬁalatidmeﬂﬂirt, thehtthe gletecticie résuits of
results are relatively stable when the apparatus is at standby, if a paper
noney 70 i sthesensordeconse sastable,cant theusensoo misy essurhe eanSunstalpler statenéys 70
even after it has passed. Wen the output |evel of the photosensor 60

enters thi sresuldt,althiought detestion résults arerglapeelynstable when the appiaratus usiat y

present, and hence the outputs of each sensor will match the sensor outputs
i n_cases whetandbypaba papenayoney Z0ny ysettad) the sensorecotimiesetot detactothea
paper noney becones jammed, as illustrated in 10 Fig. 10, thereby causing

t he cont$ ol paper momey 70 lewsnradfterd} has passdcr m an irregul ar halt, or other
such processing, in other words, causing the apparatus to malfunction. As
descri bed above, When thepatputolesgl pf the photasenppa6Q temterstthes statqut stastedb of

a photosensor used therein may becone unstable due to accunul ation 15 of

dirt, theredgtdctadpapertmoneay isi noti aoqually preseny, andbene¢ the outputs of eath
this kind create | gsses for the product vendi ng conpany (in cases where the
appar at us i sensarowilh matchithe senser owtpaitsiin casssi whbere s@paper moBRy tsaeemeyed
m strust and annoyance to the custoner. 20 DI SCLOSURE OF THE_ | NVENTI ON
in the réverse direction or a paper money becomes jammed, as illustrated in
10  Fig. 10, thereby causing the control unit (not illustrated) to perform an
irregular halt, or other such processing, in other words, causing the apparatus
to malfunction.
As described above, in a paper money processing apparatus, the output
level of a photosensor used therein may become unstable due to accumulation
15  of dirt, thereby leading to malfunctioning. Not only does malfunctioning of
this kind create losses for the product vending company (in cases where the
apparatus is used in an automatic vending machine), but it also causes mistrust

and annoyance to the customer.

20 DISCLOSURE OF THE INVENTION |
Accordingly, an object of this invention is to provide a method and an
apparatus for processing paper moneys, whereby the rate of detection error due
to soiling of photosensors can be reduced, thereby preventing malfunction.
In order to achieve this object, a first aspect of the invention is a paper
25 money processing method wherein position of an inserted paper money 1s
detected on the basis of presence or absence of the paper money by at least one

photosensor, the inserted paper money being conveyed to be accepted or
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Accordingly, an object of this invention is to provide a nethod and an
apparatus for processing paper noneys, whereby the rate of detection error
due to soiling of photosensors can be reduced, thereby preventing

mal function. In order to achieve this object, a first aspect of the

i nvention is a paper 25 noney processing nethod wherein position of an

i nserted paper noney is detected on the basis of presence or absence of the
paper moneyraurnad ortke basis oftilieposition oftthe paper meneyptines detooted, véiergin
conveyed to be accepted or 5 returned on the basis of the position of

t he paper najedgement velnecfordudging tenpapgrungaegns seteach fime  pagenmeney
paper noney_ is set each time a paper noney is inserted, and the judgenent
val ue i s cowpaseded; and the pidgamnent valuetis soprpared svithoutpntlevet oftheence or
absence of the inserted paper noney is 5 detected on the basis of results
of the conpphotosanseryanddhe presencshor absance afftheraseriod papenmanaynts paper
noney processing method according to the first aspect, characterized in
that thé j udg@ﬁgﬂd on the basis ofaesulis of the gompasisgaut | evel of the

phot osensor in a_standby state imedi ately prior tq insertion of the paper
noney. 10 Rurther, R se¢ad aspect iof thevavention isthepaprigaongypgpcessing
processi ng net hod according fo the first aspect, characterized in that, a

pr edet er m nB€thod geserding 40 the ifirst aspact aeharactonized uddeksie judgamenivalae: he
j udgenent value that _.is set each ti he paper noney is inserted is taken
as a secondls Sgigeserdingdp utpah ﬂﬁﬁi’@@é‘@&@s@mé%@rﬁén@bYﬁ%ﬁper noney

I s detected. on Eﬁe Pasis of .the 15 fﬁ;ylt of conparison between the first
j udgenent vHRMEAQMELY PEIOE 1P JnsCTOND P#RETFREDEY¥ensor in a standby state

where no paper n as been..inserted, and the presence or ahsence.of, a
paper nthey is g&&%—f‘ﬂﬁ%ﬁﬂt&@ﬁdﬁ?’@%ﬁnﬁ € paper money processing method

according to the first aspect, characterized in that a predetermined judgement
value is taken as a first judgement value while the judgement value that is set
each time the paper money is inserted is taken as a second judgement value,
and the presence or absence of a paper money is detected on the basis of the

15  result of comparison between the first judgement value and the output lev.el of
the photosensor in a standby state where no paper money has been inserted,
and the presence or absence of a paper money is detected on the basis of the
result of comparison between the second judgement value and the output level
of the photosensor in a state where a paper money has been inserted.

20 A fourth aspect of the invention is a paper money processing method |
wherein position of an inserted paper money is detected on the basis of
presence or absence of the paper money by at least one photosensor, the
inserted paper money being conveyed to be accepted or returned on the basis
of the position of the paper money thus detected, comprising an entrance

25  sensor for detecting that a paper money has been inserted; setting means for
setting a judgement value for judging the paper money each time that insertion

of a paper money is detected by the entrance sensor; storage means for storing
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resul-t of conparison between the second judgenent val ue and the out put

| evel of the photosensor in a state where a paper noney has been inserted.
20 A fourth aspect of the invention is a paper noney processing

met hod wherein position of an inserted paper noney is detected on the basis
of presence or absence of the paper noney by at |east one photosensor, the -
I nserted paper noney being conveyed to be accepted or returned on the basis

of the posi thejudderhént mmrsemyethetdwﬁ'n%en@mtsmndmmphﬁhggnmsefan ance 25
sensor for detecting that a paper noney has been inserted; setting neans

for settingcenpatgegrte judgemeritovaluedyoreg inehestoragenmeans awith outpet lelvel

I nsertion of a paper noney is detected by the entrance sensor; storage

neans for sodtheghétosensbe, whepsbyeabserntewsr presehge ofithe ensertegl papersnoaey

conparing neans for conparing the judgenent value stored in the storage
means w t h eitptectécdonlthebasizoptint companison wbsuléhfromh the comparme sevans. of
the inserted paper noney is detected on the basis of the conparison results
from t heSconpar i dyfifinasped of the inwenfidn hs Hxppapenmaney processingrapparatus
paper noney processing apparatus according to the fourth aspect,

char act er i zadcordingao thedourht aspgctiechasastetizedhin thatithenssttinganeansisetsitie ng
to the output |evel of the photosensor in a standby state inmmediately prior
to inserti opudgemant paheracoording to tiexottpad jevel af thelphotogsensdran 4 § y
paper noney processing apparatus 10 according to the fourth aspect,

char act er i z&tate immediately prior toyinsertion of tthe papar preskst.er mi ned j udgenent
value as a first A‘udgement val ue and stores the judgenent val ue set by the

setting neans asAastdbaspertofjtheemvensioneis thepapes neoney Peoetsspig Bppatabahs
conpares the first judgenent value stored in the storing neans with the
out put Revemceerding tptibe fourtbmaspest,ccharacterizndnn thatthe storage means stores a
predetermined judgement value as a first judgement value and stores the
judgement value set by the setting means as a second judgement value, and
wherein the comparing means compares the first judgement value stored in the
storing means with the output level of the photosensor in a state where the
15 entrance sensor has not detected insertion of a paper money, and compares the
second judgement value stored in the storing means with the output level of the

photosensor in a state where the entrance sensor has detected insertion of a

paper money.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram illustrating the configuration of a control
system of a paper money processing apparatus according to an embodiment of
this invention;
Figs. 2(a) and 2(b) are diagrams illustrating examples of standby levels
25 and judgement values relating to a photosensor 12;
Fig. 3 is a flowchart illustrating a sequence of actions of a paper money

processing apparatus 1;



15 entrance sensor has not detected insertion of a paper noney, and
conpares the second judgenent value stored in the storing neans with the
out put | evel of the photosensor in a state where the entrance sensor has
detected insertion of a paper noney. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a block diagramillustrating the configuration of a control
system of a paper_noney processing apparatus according to an enbodi nent of
this invention; Hrigs4 B(@flomchazt Hjustrating agequendd bfispenitions i@y gonely
standby |l evels 25 and judgenent values relating to a photosensor 12; FiJg.
3 is a flowtiehumn prdogssng:i ng a sequence of actions of a paper noney

processing apparatus 1; 7 Fig. 4 1is a flowhart illustrating a sequence
of operations in Fig Seisrofloycharuilluspratingss seguerdegof moreyacéllevtiviar t
illustrating a sequence of noney collection processing; 5 Fig. 6is
a flowchart PHOC@8sINg; i ng a sequence of noney return processing; Fig. 7is a
side view illustrating an exanple of configuration of a paper noney
processi Ag. appar dfigs 6 Siagflosvcharudlustiatingsa sequencehef moneyartanmprovessing;
hel d tenporarily in reserve; 10 Figs. 9(a) and 9(b) are diagrans

il lustrating the Bgafdsef siderviewsilkistratingsamerample af eonfigueytida ofa paper
I nserted into a paper npney processing apparatus 50;
money processing apparatus;
Fig. 8 illustrates a state where a paper money is held temporarily in
reserve;
10 Figs. 9(a) and 9(b) are diagrams illustra‘icing the state of various sections
when a paper money 70 is inserted into a paper money processing apparatus
50;
Figs. 10(a) and 10(b) are diagrams illustrating examples where an
irregular state is detected; and
15 Figs. 11(a) and 11(b) are diagrams illustrating changes in the outpuf

level of a photosensor due to soiling.

BEST MODE FOR CARRYING OUT THE INVENTION
Below, an embodiment of a method and apparatus for processing paper
20 moneys according to the present invention is described in detail with reference
to the accompanying drawings. |
Fig. 1 is a block diagram illustrating the configuration of a control
system of a paper money processing apparatus according to this invention.
In Fig. 1, the paper money processing apparatus 1 comprises a control
25  unit (CPU) 10, an entrance sensor 11, an photosensor 12, a magnetic sensor 13,

a (paper money) passage sensor 14, a memory 15, a drive circuit 16, a paper

money transfer motor 17, a synchronizing signal generating unit 18, a drive
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H gs. 10(a) and 10(b) are diagrans illustrating exanples where an irregul ar
state is detected; and 15 Figs. 11(a) and 11(b) are di agrans
illustrating changes in the output |evel of a photosensor due to soiling.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Bel ow, an enbodi ment of a net hod
and apparatus for processing paper 20 noneys according to the present
invention is described in detail wth reference to the acconpanying

drawi ngs. Fiicult 13 ashutterkkmotor20na idrivescirenit 2d , and astackguotati 2h of a
control system of a paper noney processing apparatus according to this

i nvention. In Fi dhelpaperenpapyprooessing apparatinags abhe same configurationssasa
control 25 wunit (CPU 10, an entrance sensor 11, an _photosensor 12, a
magnet i ¢ seiR®Paper monEypracessingapnasts) (aesig. 7) describedrapoys,ina dri ve
circuit 16, a paper noney transfer notor 17, a synchroni zing signal .
generating aelationgo theqmigiead, and ¢he entrance seasaihll i photesensortl, magnetie
circuit 21, and a stack notor 22. The paper nobney processing apparatus is
of the sinesSeBssn Lirand passagetseasph hd caghooyr Sﬁgcaﬁpgfrt@tih@ eIV
Fig. 7) described_above in relation to the prigr art, and the entrance
sensor 11, pgeBsAsThPphotosensprfibimagnetieseasori@l and PapsE JAQRCY PASIALEL4 each
correspond respectively to the entrance sensor 59, photosensor 60, nagnetic
sensor 61 aﬁﬁnﬁaﬂgz-nnney passage sensor 62. The nenory 15 stores judgenent

bresent from t he THEBEEROMG! § SiFe8 dUGESMAE! Yolucsnandibe Lieader deigrmining
phot osensor \\ Zéthctzrl}'31 gp ?15)% (2:1 psa%rg‘ ?rrmégy ?sngre%%%% %?ns g ?’(e)srpelcé%ive outputs of the
10 entrance sensor 11, photosensor 12, magnetic isensor 13 and passage sensor 14.
The paper money transfer motor 17 provides motive power for driving a paper
money conveyor belt (not illustrated) in order to convey the inserted paper
money, and the drive circuit 16 is a circuit for driving the paper money transfer
motor 17. The synchronizing signal generating unit 18 outputs a signal
15 synchronized to the rotation of the paper money transfer motor 17. Since fhe
synchronizing signal generated by the synchronizing signal generating unit 18
also forms a value indicating the distance by the paper money, it is possible to
detect a paper money jam in cases where the counted value of the
synchronizing signal and the current position of the paper money according to
20 the outputs from the sensor do not coincide with each other. ,
The shutter motor 20 provides motive power for driving the shutter (not
illustrated), and drive circuit 19 is the drive circuit for same. Stack motor 22
provides motive power for driving a mechanism (not illustrated) which serves
to store a paper money held temporarily in reserve into a stacker (not
25 1illustrated), and drive circuit 21 is the drive circuit for same.
In the paper money processing apparatus 1, two judgement values

(threshold levels) are set for determining whether or not a paper money is
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The paper noney transfer notor 17 provides notive power for driving a paper
money conveyor belt (not illustrated) in order to convey the inserted paper
money, and the drive circuit 16 is a circuit for driving the paper noney
transfer notor 17. The synchroni zing signal generating unit 18 outputs a
signal 15 synchronized to the rotation of the paper noney transfer notor
17. Since the synchronizing signal generated by the synchroni zi ng signal

gener ati ng pnesent fraxhthefoutpat of viee photosdnset 1D90fthesk pidarmremtyvilues power

noney, it is possible to detect a paper noney jamin cases where the

counted val iea first hrlgement walueiliying aledergniithed dikedlevebd endttherothér ishe

paper noney according to 20 the outputs fromthe sensor do not coincide

with each otbéeond fidgerhent ealuetdetermihdgd asdotdingrtd theestandby (outpub)ilsvelot he

shutter (not illustrated), and drive circuit 19 is the drive circuit for

same. St ackthephotodgnpori?dammediatsly efoee af papettmeney isinsetteadi sm (not
I 1lustrated) which serves to store a paper noney held tenporarily in

reserve $nto a sFagké(a) antd Ab) ar¢ disgramsillustmtihgiexampiss ofistandbyilsvelse
drive circuit for sane. In the paper nobney processing apparatus 1, two
j udgenent vahdgudgemens valucd relating tathe photdsensded2r ni ni ng whet her or not
a paper noney is 9 present fromthe output of the photosensor 12. O
these judgenment Ad slnswnanélfgs2€a)‘anc$f2(b);clgedfh=st]udganwentamlug i8a
predeterm ned fixed | evel and the other is a second judgenent val ue
det erm ned predetermineadfixied valuednd thesepond judgeinent vahee shabtasmedsby 12
i edi ately before a paper noney is inserted. 5 Figs. 2(a) and 2(b)
are di agr anshangung thet standby deyeldsy afspecHicitatio.evel s and j udgenent val ues
relating to the photosensor 12. As shown in Fig:s 2(a) and 2(b), the first
j udgemel® val ue Theaaction of the paper money processing apparatus 1 1s described with
reference to Figs. 3 — 6.
When the power is switched on, the paper money processing apparatus 1
initially assumes a standby state (step 101). If the entrance sensor 11 does not
detect a paper money (step 102; NO) and the photosensor 12 does detect a
15  paper money at the first judgement value (step 103; YES), then the paper
money processing apparatus 1 performs an irregular halt (step 104). This
irregular halt is performed since there is a possibility that the reason why a
paper money is detected even though no paper money has passed through the
paper money input opening is because a paper money jam had occurred when
20 the power supply to the apparatus was previously turned off (including turning
off of the power supply due to a power cut). In this case, since the photosensor
12 has not passed to a standby state when the apparatus power was switched on,
the second judgement value cannot be set, and therefore paper money detection
is implemented using the first judgement value having a fixed level. Moreover,
25 supposing that the photosensor 12 has detected a paper money according to the
first judgement value, regardless of whether or not a paper money jam has

actually occurred, then if this is a detection error due to soiling of the

10



predeterm ned fi xed value and the second judgenent val ue is obtained by
changi ng the standby |l evel by a specific ratio. 10 The action of the
paper noney processing apparatus 1 is described with reference to Figs. 3 -
6. When the power is switched on, the paper nobney processing apparatus 1
initially assunmes a standby state (step 101). If the entrance sensor 11
does not detect a paper noney (step 102; NO and the photosensor 12 does
det ect a 15phapesensond and theephotosensonib2 ne soiled kaithe sxtemt that detesliont hen
the paper noney processing aﬁparatus 1 performs an irregular_halt (step
104) . This ierrargslomcunzhg 1 the standbyestats, then ahdrre gudamhald seillbalsothe t hat
the reason why a paper noney is detected even though_no paper noney has
passed t hr omgessary pn this casecn ondento epmnyi orf ¢leaningaiiewesver mrovidadtthat a0
had occurred when 20 the power supply to the apparatus was previously
turned of f (Paper mavnay isudeteatedoadcartlinghto thenbirstyudgement value eonnuousdlyt ) .
In this case, since the photosensor 12 has not passed to a standby state
when t heSapifar atpres¢rabed perodwd imeagpoesenting a telermble raggeuncases whesannot
be set, and therefore paper noney detection is jnplenmented using the first
j udgenent vihe¢eutputi ofithe photesensorel 2 isvunstable, them it isiassumaedythah fherers no
phot osensor 12 has detected a_paper. noney according to_the first judgenent
val ue, regaP@pesmencyyamiand that setling phhe photesgnieml Aas veithinaa tglerable
occurred, then if thjs is.a detection error_due to soiling of .the 1

phot osensor Tapge,ANd henem #ils passiie 10 precessd tesubsequeat proesssing,avithout
detection errof is occurring in the standby state, then an irregular halt
will also b@eﬁimgraynnﬁegt%as e in order to carry out cleaning.

However, provided.that, no_paper ey.i s detected, according tQ the first
j udgerreﬂ?pval ue &gm mﬁjgg{)qr%mdjo the )f)hotosensor 154065 ot detdet the presence of

a paper money (step 103; NO) and the entrance sensor 11 detects the insertion

of a paper money (step 102; YES), then the control unit 10 records the output
level (standby level) of the photosensor 12 in a standby state in the memory 15
(step 105), and it determines the second judgement value on the basis of this

15 (step 106). |

When the second judgement value has been determined, the control

section 10 activates the drive circuit 19, thereby activating the shutter motor 20
and opening the shutter (not illustrated), and it also activates the drive circuit
16, thereby driving the paper money transfer motor 17 and initiating

20 conveyance of the inserted paper money (step 107). When conveyance of the
paper money has started, the control unit 10 awaits the passage of the paper‘
money as detected from the output of the photosensor 12 on the basis of the
second judgement value (step 108; NO), and when passage of the paper money
has been detected (step 108: YES), the control unit 10 halts the paper money

25 transfer motor 17 by means of the drive circuit 16, thereby halting conveyance
of the paper money, and it activates the shutter motor 20 by means of the drive

circuit 19, thereby closing the shutter (step 109).

11



5° for a prescribed period of time representing a tolerable range in cases
where the output of the photosensor 12 is unstable, then it is assunmed that
there is no paper noney.jamand that soiling of the photosensor 12 is
within a tolerable range, and hence it is possible to proceed to subsequent
processing, w thout performng an irregular halt. 10 If, on the other
hand, the photosensor 12 does not detect the presence of a paper noney

(step 103; NO ari 4 btatewharothe vonveyaide gﬁé@sts&xatsf}mltd@Qhéb@Pepincﬁxdgaper
noney (step 102; YES), then the control unit 10 records the output |evel

(standby | evasshmefs & statepindiers éﬁisdteld&eﬁg)(ﬁaﬁilyﬁﬁlﬁb&s@’bﬁt(esér@‘ﬁ)aﬁndﬁhér y 15
n

(step 105), and it determ nes the seco j udgenent val ue on t'he basis of

this 15 (staphendgity vii¢he ihsertetpaper mopeyersldalthés state etendbitermimey,

the control section 10 activates the drive circuit 19, thereby activating

the shutter (stepol1QD Thid anpleenticity hedgamenteis darpied dutusi ties Balis oftllei t al so

activates the drive circuit 16, thereby driving the paper noney transfer

mot or 17 Sancoutputs frommthephotosensyrb2 andfthemagnetic sedsqab® dur e(step
107). Waen conveyance of the paper noney has started, the control unit 10

awai ts the monveyanos oftke paper muneyyirestegetlft tedl 09,0mnd iftheuiapsr mbnées
phot osensor 12 on the basis of the second judgenent value (step 108; ,

and when pagudged 4 berefalsp mommnéstepdd Oh D) dibicachist fomey rbhfin Pcdessinige
control unit 10 halts the paper noney 25 transfer notor 17 by neans of the
drive circuil cagied put &stgpHd 1) ag deseribgdibelow! the paper noney, and it
activates the shutter nmotor 20 b¥ means of the drive circuit 19, thereby
cl osing the shut t@n the otieriivand, if the papesmuoneyisgudged o dena ggruire monesss
has hal t ed, éﬁhe paper npney assunes a state whene it is held tenporarily in
r eser ve 1Pesdhemthe gaatrohgnit 10 awaits the issuing of a money collection command or
money return command on the basis of the user’s actions (NO at each of steps
112, 114, 116). If, during this time, reverse conveyance of the paper money is
detected on the basis of the output from the photosensor 12 and the second
judgement value (step 112; YES), then it is determined that an irregular
15 extraction operation has been performed with regard to the paper money and
extraction detection processing is implemented by carrying out an irregular
halt (step 113). Here, an irregular halt is performed as the extraction detection
processing, but it is also possible to perform processing such as:
1) Reactivating the shutter motor 20 and driving the shutter again in the
20 closing direction;
2) Compulsorily storing (collecting) the temporarily held paper money;
3) Compulsorily subtracting an amount equivalent to the temporarily
held paper money from the sum of money inserted; or
4) Compulsorily prohibiting acceptance of paper moneys for a
25 prescribed period of time.
Furthermore, if no reverse conveyance of the paper money has been

detected (step 112; NO) and a money collection command is issued (step 114,

12



authenticity of the inserted paper noney held in this state is then
determ ned (step 110). This authenticity judgenent is carried out on the
hasis of the 5 outputs fromthe photosensor 12 and the magnetic sensor 13
during the conveyance of the paper noney in steps 107 to 109, and if the
paper money is judged to be a false noney (step 110; NO, then fal se noney
return processing is carried out (step 111), as described below. On the

ot her hand, YES),thepaneneywcolyctionjprdgessing mfmple:;rnentedeasrdemubefd)belblven

t he control unit 10 awaits the issuing of a noney collection command or
noney r et ur fstepririe)d and if hanbaey setuim tdommand is issuddossery M6 Y ES); thed
steps 112, 114, 116). If, during this tine, reverse conveyance of the paper
money is detroneyiretarn peotmmgm‘xmpkemempdtasfdemnhed lovoéstepdd7).2 and

t he second judgenent value (step 112; YES), then it is determ ned that an
irregul ar 15 exiVext; thenfalpe moneynrdtam pmespmg‘msiep Lik fs desgaibed withhe
paper money and extraction detection processing is inplemented by carrying
out an ifregefeaenemta Figtdp 113). Here, an irregular halt is perforned as
the extraction detection processing, but it is also possible to perform
processi ng such dWhen)fakeamoneytretuntprocessingds stanerf (step 20d ) gthevgongralhe
shutter again in the 20 closing direction; 2) Conpulsorily storing

(col | ecti ngunithk0 petiyatesrtheydrives cirpuisel9, therspy agu\(aimg;tlmshut;crsmbmra%@r ng
an anount equivalent to the tenporarily held paper noney fromthe sum of
money i nser @gd;opsning tiwe sputten (lﬂﬁbtyllblsmatﬁtd)t ang it slsemcinates thardpye ciswdl s
for a 25 prescrr bedégerr od of tine, Furthernore, if no reverse conveyance

of the paper vag(raversetdsivg)sthepapez mom;y@ms ferrmeter thiandcet i on

command is issued (step 114; 12
10  starting c(onveyance of the temporarily held paper money towards the paper

money input opening (step 202). When conveyance of the paper money has
started, the control unit 10 awaits passage of the paper money detected on the
basis of the output from the photosensor 12 and the second judgement value
(step 203; NO), and when passage of the paper money is detected (step 203;

15 YES), the control unit 10 halts the paper money transfer motor 17 by mearls of
the drive circuit 16 (step 204), and when it detects from the output of the
entrance sensor 11 that the user has taken back the returned paper money, it
activates the shutter motor 20 by means of the drive circuit 19, thereby closing
the shutter and returning to a standby state (step 205).

20 Next, the money collection processing in step 115 is described with
reference to Fig. 5.

When money collection processing is started (step 301), the control unit
10 activates the drive circuit 16, thereby driving (forward drive) the paper
money transfer motor 17 and starting conveyance of the temporarily held paper

25 money towards the stacker (step 302). When conveyance of the paper money
has started, the control unit 10 awaits passage of the paper money as detected

from the output of the photosensor 12 on the basis of the second judgement

13



YES), then noney collection processing is inplenented as descri bed bel ow
(step 115), and if a noney return conmand is issued (step 116; YES), then
money return processing is inplenmented as described bel ow (step 117). Next,
the fal se noney return processing in step 111 is described with 5
reference to Fig. 4. When fal se noney return processing is started (step
201), the control unit 10 activates the drive circuit 19, thereby
activating value(atep 8030306 NO).dfiddunngithis tihee, séversercopveyance of that ed) ,
and it also activates the drive circuit 16, thereby driving (reverse drive)
t he paper mpapgr meney isrdetocted fismathe avtpus tdimliotgsensordylaon éhebasiseof the
tenporarily hel d_paper noney towards the paper noney input opening (step
202) . Wen coconry judgement walusstep 303e themthedontrbbununk( asswmes thas
awai ts passage of the paper noney detected on the basis of the output from
t he phot oseaadrreghlamexiracticr opatatiambasbeen carmed put ayitlz osspexdro thepapeen
passage of the paper noney is detectedaéétep 203; 15 YES), the control
unit 10 hal mone¢iapdperformrsegn inggutashalbasthe gxtrgctien detestiampranessiang
circuit 16 (step 204), and when it detects fromthe output of the entrance
sensor 11 t KsteptI)uSemlaaly tathenexizactiomdetastionprocsapiag inovien 1 13t
activates the shutter notor 20 by neans of _the drive circuit 19, thereby

cl osi ng t he deneribed abawe; ether iragessong may hewarsediaut anstepd afghe ipggular
Next, the nsf collection processing in step 1 15 is described with
reference t#aK. g. 5. Wien noney col |l ection processing is started (step
301), the control_unit 10 activates the drive circuit 16, thereby, driving
(forward drive) fvBthsrmorenthng reverseconveyaase of thepapenmaney isslsiestsdce

e DI L S et A e ey BsREe ok P ekt <
D o he. b phosbsnson d Juk i basia g be second judgement vafe (step 305; S8,
then the control unit 10 halts the paper money transfer motor 17 by means of
the drive circuit 16, thereby halﬁng conveyance of the paper money (step 306),
and it activates the stack motor 22 by means of the drive circuit 21, thereby
15  placing and storing the paper money in the stacker (not illustrated) (step 3 07),
whereupon the apparatus returns to a standby state (step 308).
Next, the money return processing in step 117 is described with
reference to Fig. 6.
When false money return processing is started (step 401), the control
20 unit 10 activates the drive circuit 19, thereby activating the shutter motor 20
and opening the shutter (not illustrated), and it also activates the drive circuit
16, thereby driving (reverse drive) the paper money transfer motor 17 and
starting conveyance of the temporarily held paper money in the direction of the
paper money input opening (step 402). When conveyance of the paper money
25 s started, the control unit 10 awaits passage of the paper money as detected
from the output of the photosensor 12 on the basis of the second judgement

value (step 403; NO). When passage of the paper money is detected (step 403;
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13 - value (step 303, 305; NO. If, during this tinme, reverse conveyance
of, the paper noney is detected fromthe output of photosensor 12 on the
basis of the second judgenent value (step 303; YES), then the control unit
10 assunes that an irregular extraction operation has been carried out with
respect to the paper 5 noney and perforns an irregular halt as the
extraction detection processing (step 304). Simlarly to the extraction
det ecti on prYESssthegcontral wmit 11%3hait$ﬁ!e' paptranoney trarsfer motoed imymeans lod
carried out instead of the irregular halt. Furthernore, if no reverse
conveyance dhe wdnivepeipenit dngsgep 4043t Wiiendit 19 detected 308 theloutpudobthesage of
the paper noney is detected fromthe output of photosensor 12 on the basis
of the secoramtjanegesensor talthat the wserdes; takes)backithe retienedpapsr money,tbe
halts the paper noney transfer notor 17 by means of the drive circuit 16,
t her eby hal t t anotoy Atis agtivated bypmeans ofghe drisie Gomyit 19ntherebyclosiages
the stack notor_ 22 by means of the drive circuit 21, thereby 15 placing
and st or Sng theshptise anduetyrning the apparates tq astandbyustate(sap 400ep 307) ,
wher eupon the apparatus returns to a standby state (step 308). Next, the
nmoney return procddlibonghithissermmpodiment has been descubed forasaseséhaere an g. 6.
When fal se npney return processing is started (step 401), the control 20
unit 10 act iphatesenses for identefyingithe authamtiwitshof the papen menends dsgdtter
notor 20 and, opening the shutter (not illustrated), and it also actiyvates
the drive cidetestithemresengeol aqaper money bisuventing mayalse bera to
transfer notor 17 and starting conveyance of the tenporarily held paper
money in t h&ages share Anophetesenseras useddorithp entrapes SEESQLPLPasiass Sepaah
conveyance of_ the_ paper juone . ! . -

10  Insuchcases, it 1s also possible to prevent detection error due to soiling.

INDUSTRIAL APPLICABILITY

This invention is configured in such a manner that two judgement values

are set for determining the presence of a paper money from the output of an

15 photosensor, namely, a predetermined first judgement value, and a second
judgement value which is determined on the basis of the output of the
photosensor in a standby state, when a paper money is inserted. According to
this configuration, it is possible to detect paper money jams when the power
supply is switched on and the limits of soiling of the photosensor, by using the

20 first judgement value, and it is possible to process inserted paper moneys
without detection error, by using the second judgement value.

Moreover, since the second judgement value is determined each time a
paper money is inserted, paper moneys are processed without detection error,
even in the case of temporary non-accumulative soiling, such as condensation,

25 fogging, or the like, due to changes in the air temperature of humidity.
Furthermore, since the second judgement value set in accordance with such

temporary soiling is valid only for the paper money inserted at the time that

15



25 s started, the control unit 10 awaits passage of the paper noney as
detected fromthe output of the photosensor 12 on the basis of the second

j udgenent val ue (step 403; NO . Wen passage of the paper noney is detected
(step 403; 14 YES), the control unit 10 halts the paper noney transfer
notor 17 by neans of the drive circuit 16 (step 404). Wen it is detected
fromthe output of the entrance sensor 11 that the user has taken back the
returned parigls valueyis setethetwiis wo devline 18 @etectionr Avairady for Papes niindyike
drive circuit 19, thereby closing 5 the shutter and returnlng t he apparat us
to a standbyns&ﬂtésﬁbSequeﬁﬂy Al 't hough this enbodi nent has been descri bed
for a case where an photosensor for identifying the authenticity of the
paper noney is used to detect the presence of a paper noney, this invention
may al so be applied to cases where an photosensor is used for the entrance
sensor or passage sensor. 10 In such cases, it is also possible to
prevent detection error due to soiling. | NDUSTRI AL APPLI CABI LITY This
invention is configured in such a manner that two judgenent val ues are set
for determ ning the presence of a paper noney fromthe output of an 15

phot osensor, nanely, a predetermned first judgenent value, and a second

j udgenent val ue which is determ ned on the basis of the output of the

phot osensor in a standby state, when a paper noney is inserted. According
to this configuration, it is possible to detect paper noney janms when the
power supply is switched on and the limts of soiling of the photosensor,
by using the 20 first judgenent value, and it is possible to process

i nserted paper noneys w thout detection error, by using the second

j udgenent val ue. Moreover, since the second judgenent value is determ ned
each time a

16



paper ney i s inserted, paper noneys are processed w thout detection
error ‘BH ﬂﬁ ’my,’” e of tenporary non-accunul ative soiling, such as
cond Iﬂﬂglng, or the like, due to changes in the air

t enperature of hudmi dity. Furthernore, since the second judgenent val ue set
I n accordance with such tenporary soiling is valid only for the paper noney

I nserted at the tine that 15 this value is set, there is no decline in
detection accuracy for paper noneys inggrApdSsubsequently. 16 NEW CLAI M5
1. A paper noney processing nmethod wherein presence or absence of an

I nserted paper noney is detected by a plurality of sensors including at
| east one photosensor arranged al ong a paper noney transfer path with space

baser ToneyL pod ?ﬁo@@ibﬁg@égﬁr@%ﬁ%@%@;ﬁ?@@ﬁm%zﬁﬁﬂﬁﬁ@e@aﬁamr
money i s cqaxﬁ%g?s HQte%?e&Bﬁ%B{e%sP{lof Bresied oriIReAbE of the BABEP o) bE | o

judging th paper noney is t he

br esance ortdbet e PORRE ot e Bibehied pANE mOnel PR RARERRR R IR0 <o
igsﬁl ihf o 1, JGRRRET BEESAAGA G the DA BB PRSP R BB e cUel oF
t he phot OS%{&Q&teBP a

wherein a judgement value for judging the paper money is set each time

a paper money is inserted, and the judgement value is compared with output
level of the photosensor, and the presence or absence of the inserted paper

money is detected on the basis of results of the comparison.

2. The paper money processing method according to claim 1, wherein the
Jjudgement value is set according to output level of the photosensor in a

standby state immediately prior to insertion of the paper money.

3. The paper money processing method according to claim 1, wherein a
predetermined judgement value is taken as a first judgement value while the
judgement value that is set each time the paper money is inserted is taken as a
second judgement value, and the presence or absence of a paper money is
detected on the basis of the result of comparison between the first judgement
value and the output level of the photosensor in a standby state where no paper
money has been inserted, and the presence or absence of a paper _money is
detected on the basis of the result of comparison between the second
judgement value and the output level of the photosensor in a state where a

paper money has been inserted.
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standby state inmediately prior to insertion of the paper noney. 3. The
paper noney processiAg- nEthod according to claim1l1, wherein a predeterm ned
j.udgement value | S flrst j udgenent val ue while the judgenent

-val ue that |s ﬁ%‘m e paper noney is inserted is taken as a
second Judge wand t’he presence or absence of a paper noney is
detected on the baS|s of the result of conparison between the first

j udgenent val ue and the output |evel of the photosensor in a standby state
where no paper noney has been inserted, and the presence or absence of a

paper noney is Ae}t) éxeﬂld?iéytﬁ%ggégir}g rﬁétﬁd??wmféih;%ﬁltléﬁr&ﬁﬂ Bertedt e

the second 17 genent t he out put of the photos

a stat e whighdy RAGECHIRIGH th BaliRUT Preseidesr absence’oPARarE Hikney by

processi ng apparat us wherei n presenc or absence an i nserte paper rmney

I s det ecte ;ﬂﬁk kﬁkﬁn ﬂ@@rm ensor
arranged a oir%ésgogg er ér)r%)érﬁasgéfr’trans éﬁeggﬁlﬁ) %ﬁ) ﬁ@%o et vveeﬁé and on
t he basis t i Y thu osition
of the insgﬁ%ﬂ@dgﬁe@ﬁ%@%&i&xfg@gﬁs@ %ﬁé?@%ﬁh&{ Oapereﬁgney 'S C(I)ln\geyed to
be accept eﬂe&r é&turned conprising: an entrance sensor for detecting that
a paper nnneycha§ been inserted; setting neans for setting ajudgenent val ue
for Judglngo fﬂﬁg noney each tine that insertion of a paper noney is
detected by Fance sensor; storage neans for storing the judgenent

Vol e set By e tit® JAER o BAGERRR TP rERRE Sy VPR i

PhOLOSeNsOr.  setting means for setting a judgement value for judging the paper money

each time that insertion of a paper money is detected by the entrance sensor;

storage means for storing the judgement value set by the setting means;
and

comparing means for comparing the judgement value stored in the
storage means with output level of the photosensor,

whereby absence or presence of the inserted paper money is detected on

the basis of the comparison results from the comparing means.

5. The paper money processing apparatus according to claim 4, wherein
the setting means sets the judgement value according to the output level of the
photosensor in a standby state immediately prior to insertion of the paper

money.

6.  The paper money processing apparatus according to claim 4, wherein
the storage means stores a predetermined judgement value as a first judgement
value and stores the judgement value set by the setting means as a second

judgement value, and wherein the comparing means compares the first
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wher-eby amﬁmmﬂjﬂr e of the inserted paper noney is detected on the
basi's of ﬂﬂﬁﬁ"ﬂsults fromthe conparing neans. 5. The paper
money proce53|ng apparfat as according to claim4, wherein the setting neans
sets the judgenent value according to the output |evel of the photosensor
in a standby state inmmediately prior to insertion of the paper noney. 6.
The paper noney processing apparatus according to claim4, wherein the

st or age negndgementvahiepstored e thestdringineanstwithithe oartp\ai fevet of thelgenent

18 val ue and stores the judgenent value set by the setting neans as a
second j udgphotosensak e a statt wherethe emtrancerpensordasenotsdetoctedr msertion of ast
judgenment value stored in the storing means with the output |evel of the
phot osensorpaper maneyt,andeompates thetseeond jndgementamlvostateddntthd stotimgt i on
of a paper noney, and conpares the second judgenent value stored in the
storing neaneans with the outpavlevelf thefplidtosaisnraaenstate wheze theeatraheee t he

entrance sensor has detected insertion of a paper noney. 19
sensor has detected insertion of a paper money.
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