0 5 APR 2604 SHEET PROCESSI NG APPARATUS AND BI LL PROCESSI NG APPARATUS
BACKGROUND OF THE INVENTION 1. Field of the Invention This invenqd |
relates to a sheet processing apparatus and a bill processing amﬁagaing
for handling various bills different in size, such as donestic bills and
foreign bills, and nore particularly to a sheet processing apparatus and a

bill processing apparatus for taking out various bills in response to a
transport direction length of the handled bills . 2. Description of the
Rel ated Art In the description to follow, a bill processing apparatus 1is

taken as an exanple. TheSBEET BROCBSSING APPARBRIUS BMPprises a validation
section, a tenporary hold section and a storage section- The bil
processi ng apparatus i ntro@®Iigs BROJESSING PERRATUS bill inlet into the
val i dati on section one by one for checking each bill for validity, and
tenporarily holds the bills determined valid in the tenporary hold
section. The bills are taken out one by one fromthe tenporary hold

section after the bills %h%l(‘é%b@?ﬁﬁ rb%drrm ti%:v@ﬁ*rgoh\r“ and stored in the
th

storage section. In this case, the bill inlet an e tenporary hold
one. by ond 1 nt o 13 PRl INEIIE S the following stager 1 o S

This invention relates to a sheet processing apparatus
and a bill processing apparatus for handling various bills
different in size, such as dcmestic bills and foreign bills,
and more particularly te a sheet processing apparatus and a
bill processing apparatus for taking out various bills in
response to a transport direction length of the handled bills.
2. Description of the Related Art

In the description to follow, abill processing apparatus
istakenasanexample. Thebill processingapparatus comprises .
a validation section, a temporary hold section and a storage
section. The bill processing apparatus introduces bills
entered in a bill inlet into the validation section one by one
for checking each bill for validity, and temporarily holds the
billsdeterminedvalidinthetemporaryholdséction. Thebills
are taken out one by one from the temporary hold section after
thebillsaredetermined tobepaidin, andstored 1inthestorage
section.

Inthis case, thebill inlet and the temporary hold section
comprises a taking-out mechanism for taking out the stacked

bills one by one into a transport passage at the following stage:;



0 5 APR 1004 for exanple, as shown in FIG 6, a taking-out nmechani sm 61 of
roller rotation type is known. In this taking-out nechanism 61 of()5 &PH &0i
rotation type, a pickup roller 64 is placed facing the inclined stack face
of bills 63 stacked slantingly in a bill stack section 62. The pickup

roller 64 is driven by a taking-out notor 65 and one bill 63 is taken out
at a tinme by the operation of one revolution of the pickup roller 64.
However, proper spacing needs to be provided so as to prevent one bill to

be taken out and the another bi|l fromcomng  in contact with each ot her
and occur i9¥y e¥alPafs pBFt SeP¥Rrin Hfd 8o adaelngainmecherdism 61 4§ ng- out
pitches from becomng too wide. Thus, the size of the pickup roller 64 for
t aki ng . odtcldmy BiotatdenofigPrevd| rewn. ndedshis bekikngchet meehanigm

| argest denom nation size of the bill to be transported. If a large bil
exceedi ng @lhefavciembbéattiont bymé, shelipkekuwpilsid 64 1S plessdefbaimly used
after the size of the pickup roller is set to the denom nation size, the

appar at us eanneic \iecappitaek fade afnbwltenpat shhekpdcklpnt Dhgey Hecones
necessary. As shown in FIG 7, a taking-out nechanism 71 of sensor sensing

type is alsq knawkk Istdlion t62Ki NngheubiARGPAPE ST ¥ 164 Of s S@ASREN SOPSd N
type, a pickup roller 74 is placed facing the inclined stack face of bills

1% shack st an o einsaeshild sgtiuace 88 de TR BR T
at a ti rr?'thAe to;ineirnagc'icc);alﬁt of LY r?‘e%oiﬁn tq.io%o ¥ cthien pq ctlé’u%n %quter 64.
However, proper spacing needs to be provided so as to
prevent onebill tobe taken out and the another bill from coming
in contact with each other and occurring a transport error,
and sc-as to prevent the bill taking-out pitches from becoming
too wide. Thus, the size of the pickup roller 64 for taking
.out one bill at one revolution needs to be matched with the
largest denomination size of the bill to be transported. If
alargebill exceeding the acceptable limitsof thepickuproller
is issued and used after the size of the pickup roller is set
to the denomination size, the apparatus cannot be applied and
a new compatible pickup reoller becomes necessary.
As shown in FIG. 7, a taking-out mechanism 71 of sensor
sensing type is a2lso known. In this taking-out mechanism 71
of sensor sensing type, a pickup roller 74 is placed facing
the inclined stack face of bills 73 stacked slantingly in a
bill stack section 72. The pickup roller 74 is driven for

rotation by a taking-out motor 75 for taking out bills 73 cne

at a time. A taking-out sensor 79 is disposed in a transport



2 0 5 APR 2001 portion between a feed roller 76 and a gate roller 77 which
are disposed at the taking-out position, and a transport roller {8 AgR 20(he
foll owi ng stage. Rotation of the taking-out nmotor 75 is controlled based
on a sense signal of the taking-out sensor 79 and the bills 73 are taken
out one by one at proper taking-out pitches accordingly. In this case,
however, as shown in FIG 8, if the stop timng of stopping rotation of
the pickup roller 74 is delayed, the next bill 73b is taken out follow ng
the previous bjll 73a, resulting in continuous taking out the bills.
Further, SROEhbMR PRtEPen 8 Teeld Faldew- Jutanthtoar® irellswopgewhinh
agreenent with the bill of the smallest size anong the bills to be

t ransport edxe Vaspogses at thectafingtougposizdon ssndkenrandport tbanspor t
roller 80 positioned on the side of the exit of the bill stack section 72

pul | s and 18 aisdrd Sctllewibid ktdde . WwRkdeat hen pi £k talidieg-hti fosbepped
taking out the bill 73c. Therefore, the stopped pickup roller 74 and the

transport T®ikeforfrdiuldd bageddera kassaniydil br (3¢ @ik A0 hySkdasLher eof
and a distance 81 at which the rear end part of the b:?9§7§é 'S pa led is

| engt hene | [ er../4 and
damage to Ehehi T BAAME R R RuE SR s 2P nBerhPakahbChpc: "o

t he 'nVGngﬁ%&ﬁé%FHéBBfﬁinﬁﬁfheet processi ng apparatus and a bill

processi ng appar at us
In this case, however, as shown in FIG. 8, if the stop

timing of stopping rotation of the pickup roller 74 is delayed,
the next bill 73b is taken out following the previous bill 73a,
. resulting in continuous taking out the bills.

Further, as shown in FIG. 9, the taking-out motor 75 is
stopped in agreement with the bill of the smallest size among
the bills to be transpcrted. When a bill 73c of a large size
is taken out, a transpoert roller 80 positioned on the side of
the exit of the bill stack section 72 pulls and transports the
bill 73c while the pickup roller 74 is stopped taking out the
bill 73c. Therefore, the stopped pickup roller 74 and the
transport roller 80 pull together the same bill 73c at both
sides thereof and a distance Bl at which the rear end part of
the bill 73c is pulled is lengthened, resulting in an increase

in wear of the pickup roller 74 and damage to the bill.

SUMMARY OQF THE I_NVENTION
It is therefore an object of the invention to provide

a sheet processing apparatus and a bill processing apparatus



3 0 5 APR 2004 wherein to take out sheets, the data by size of the sheets
to be taken out is acquired and software of the sheet taking-out jsygR e
is controlled in response to the data by size, whereby the sheets can be
taken out stably with taking-out output fitted for the size of each sheet
w t hout the necessity for nechanical taking-out system adjustnment. The
obj ect can be achi eved by a sheet processing apparatus for accepting
sheets different in size, according to the present invention, which

conpri ses_storage,ne for_previously stori data hy, size of all sheets
to be acc@%@@&lgnﬁotgﬁ?\g@b‘iﬁh@@rﬁ 'olt%edg?ﬁaﬂg%ﬁ&rﬁ 9% toetTResks &%y size
of the al|l sheets; specification neans_for specifying data by size of
sheets;. bgchukentowh ifearquisedaandi 9 FHgrare cfathepshasl & adfingreusheet s
and the taking-out control data responsive to the. data by size of the
sheet s speystiendipycamier shked firc aeisprnseahs fthomatiaebyss btageheeaby, and

t aki ng-out control neans for perform ng taking-out control of data by size
of the shébestenriepted dentakbn ciieetapl podshi rak appanat ostbasdd tdedt he data
by size of the sheets and the taking-out control data responsive to the

data by stge e Eheeshierlzragnsbt &d thoithehagdydiitgnf SPatzhani chile sheet
processi ng apparatus, it is preferable that the specification nmeans is an

i nput keytER&nEDBHTtt RS tlhe a3l R crldvitSi ze of sheets to be accepted in the
sheet processing appafatus or a read section for reading the data by size

of the sheets The object canbe achieved by a sheet processing apparatus
foracceptingsheetsdifferentinsize,ac;ordingtothepresent
invention, whichcomprises storagemeans forpreviouslystoring
data by size of all sheets to be accepted and taking-out control
data responsive to the data by size of the all sheets;
specification means for specifying data by size of sheets;
acquisition means for acquiring the data by size of the sheets
and the taking-out control data responsive to the data by size
of the sheets specified by the specification means from the
storage means; and taking-out contreol means for performing
taking=-out control of data by size of the sheets accepted in
the sheet processing apparatus based on the data by size of
the sheets and the taking—out control data responsive to the
data by size of the sheets acquired by the acquisition means.
In the sheet processing apparatus, it is preferable that
the specification means is an input key for inputting the data
bysizeofsheetstobeacceptedinthe sheet processingapparatus
or a read section for reading the data by size of the sheets

accepted in the sheet processing apparatus.



accepted in the sheet processing apparatus. 4 0 5 APR 2004 Furt her,
sheet processing apparatus, it is preferable that the taking-out chfh)p
means controls the stop timng of a taking-out notor. The object can be

al so achieved by a bill

i nvention

t he deter

tenporarily hel F45thate t érpod y shretd pragdssingrhepbakatps ocassi hy

appar at us

in the

processi ng apparatus according to the present

. The bill processing apparatus has a bill insert for inserting
bills, a validation section for determning the validity and denom nati on
of the inserted bills, a tenporary hold section for tenporarily hol

mned bills and a storage section for storing the bil

conprises storage neans for previously storing data by si

di ng

e

accor di ng Rxe feiaiole fheitobhefradingsiciitscomt bel imeserst ecn anll 4 altengt @it

control
specifica
means for

t aki ng-ou
the bill

the takin
acquired

data responsive to the data by size of the all bills;
tiiom mpa®s £ dralsireg+dyt naotlst a. by size of bills; acquisit

i on

acquiring the data by size of the bills and the taking-out
control data respensbfedto ddie slataidy stxfeved Bheabhiis speciiieg, by the
specification nmeans; and taking-out control neans for pertform ng

R e iR

processi ng appar atds base y st ze’ of

and

%L%%%s o ra?:!glatdzaattﬁlg %%Dsoflxsﬁa‘ieilt OnbREdehd DY 8LEE Mg P! IS

e acqul I On neans

a2 validation section for determining the wvalidity and
denomination of the inserted bills, a temporary hold section
for temporarily holding the determined bills and a storage
section for storing the bill temporarily held in the temporary
hold section. Thebill processing apparatus comprises storage
means for previously storing data by size according to

denominationofall bills tobe inserted and taking-out control

data responsive to the data by size of the 2z2ll bills:

specification means for specifying data by size of bills:

acquisition means for acquiring the data by size of the bills

and the taking-out control data responsive to the data by size

ofthebillsspecifiedbythespecificationmeans; andtaking-out
control means for performing taking-out control of databy size
of the bills inserted and determined in the bill processing
apparatusbasedonthedatabysizeof thebillsandthe taking-out
control data responsive to thedataby sizeof thebills acquired
by the acguisition means.

According to the invention, to accept sheets, theofficial

inchargepreviously knows thesizeof eachhandled sheets before



According to the invention, to accept sheets, the official in charge

previ ously knows the size of each handl ed sheets before 5 0 5 APR A0APR 16t
sheets are accepted, and thus specifies the data responsive to the size

t hrough the specification neans. The specified data by size and the

t aki ng-out control data responsive to the data by size previously stored

i n the storage neans are acquired by the acquisition neans. The taki ng-out
control neans sets output responsive to the data by size of the sheets
accepted based on the acquired taking-out control data responsive to the
data by si#te gheesemrobsceakiedy and thhe spwet S anehbyanerespshsithe setup
out put. Consequently, taking-out systemsoftware for controlling rotation
out put of feo pitokupi el tlerowgty e cpddictdertion mRSPANSETheOspOe: shest size
and taking-out control fitted for the sheet size is automatically provided

by controlddtngbiyhei sefdnmtae tIRusy-SRE RG] agjtaszté@ﬁgr}%% Eerﬁﬁ? change

of the taking-out portion such as changing the pickuproller to a large

o ana “TRT APAEELIIRTIAR AL SRERSR A SRR S5 REAVLAYR
e o SRR erl bkt I il TR G EREL B
out o0 SURelly SIRRRINENE B, SR g R SR U S AT SRD by ool 1y

based on the acquired taking-out control data responsive to

the data by size and controls taking out the sheets one by one

with the setup output.

Consequently, taking-out systemsoftware for controlling

rotation output of apickup rollermaybe controlled -in response

to the sheet size and taking-out control fitted for the sheet

size is automatically provided.by controlling the software.

- Thus, mechanical adjustment and parts change of the taking-out
portion such as changing the pickup roller to a large diameter
can be omitted.
The size of each handled sheet is previcusly known and

thus canbe specifiedby the official in charge before the sheets

are taken out, so that the official in charge can easily enter

the data by size from the outside. After this, when the sheets

are taken out and datza of the sheets is read, the data by size

canbe automaticallyspecifiedbasedonthereaddata. Further,

if both the official-in~charge-specified data and the

autematically read specification data are used, stable data

with still higher accuracy can be provided.



I f both the official-in-charge-specified data and the automatically read
specification data are used, stable data with still higher accurdyAaillbe
provided. 6 0 5 APR 2004 Further, to control the stop timng of the
taking-out notor in response to the data by size of sheets, the conplete
one-sheet taking out operation fitted for the sheet |length can be
acconpl i shed. Thus, unstabl e taking out such as continuous taking out or
idle taking out is canceled and highly reliable taking-out perfornmance
based on software cqntrol_can be prqvided. To apply the sheet processing
apparatus to a Bi%4dtRqHodes SHY Lp FSOR he™3FG BifathpntekaRgeout
previ ously knows the handl ed denom nation and thus if the denom nation
data is JPEEIT ildd I eEREONSBEPT Fog dmlid Yy Séiegec firthadies t Akiengoppletent r ol
data responsive to the data by size stored in the storage neans are
acqui red yne-tshealytiakinigoou remesr Hiidbdsedednfehdhadaskeet tikagttakémy- out
control neans perforns taking-out control according. to. denom nation
responsi veod actbrpadshptied Phis, urangidie Theipfent sathkiscéakingowst

performance fitted for the length of each bill can be automatically
provi ded sidwing Ryit eeniap |iNe sPlchiang. cAhtboeghdheighandaed; shre of
each current bill is changed, if the new standard data’is stored, the

taki ng- outy LOHSYuOPBERELRPRAREL! ashdd bhe aembidd 8bRBrol can be

provided.

To apply the sheet processing apparatus to a bill
processing apparatus, the official in charge previously knows
the handled dencmination and thus if the denomination data is
specified, the specifieddatabysize and the taking-out control
data responsive to the data by size stored in the storage means
are acquired by the acquisition means and based on the data,
the taking-out contrel means performs- taking-out control
according. to- denomination responsive to the accepted bill
length.

Therefore, stable taking-out performance fitted for the
length of each bill can be automatically provided simply by
controlling scftware. Although the standard size of each
current bill is changed, if the new standard data is stored,
the taking-out control operation fitted for the new bill size
can be automatically updated by the software.

Since taking-out control is performed as much as the
taken-out bill length, the just enough, stable operation of

the pickup reoller placed in the taking-out portion c¢an be



can be automatically updated by the software. Since taking-out control is
perforned as much as the taken-out bill length, the just enough, st&bIABR 2004
operation of the pickup roller placed in the taking-out portion can be 7 0
5 APR 2004 acconplished and further contact in the overload state caused

by pulling a bill is decreased, whereby the wear synptomof the outer

peri pheral surface of the pickup roller can be suppressed for prolonging
the life thereof and taking-out output fitted for each of the bills of
mul ti ple denom nations can be provided- Inparticular, if thebill size is
changed, €%l Eshedaigh feakihps aertadbrindthki sigenlodd tdmthei Lhusede
change sinply by updating storage of the changed data, so that if the bil
processi ngPRIparbing 4 didsed § mlemrarasechumiieraby the wealdsyhpetem she bil |
sizes vary fromone country to another, it can be used intact sinply by

control | i mhsobbhar eperipheiraill amnmnreror BRhEF pRERGR RH 1GN YO 1HE, DRAW NGS
FIG | is a schematic representation of transport to show a tenporary hold

passage<ﬁsﬁpﬂﬁé§séﬁﬁﬁﬁiﬁbﬂgn@ﬁﬁ@ﬁﬁé@ifeEthegﬂé%&%éﬁiﬁgigéf??t%$%cessing

representation of transport to show storage passages of (
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processi ng, - AReIAd | Oﬁnﬁafﬁ%ﬂéﬂ, EE%ﬁ%snsiilrigsgggalrsaéhuasﬂged, automatic
change can be made for dealing with the bill size change simply
by updating storage of the changed data, so that if the bill
processingapparatusisusedineverycountryinthevmrldwhere

the bill sizes vary from one country to another, it can be used

intact simply by contreclling software in a similar manner.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic representation of transport to show
a temporary hold passage of a bill processing apparatus;

F1G. 2 is a schematic representation of transport to show
storage passages of the bill processing apparatus;

FIG. 3 is a block diagram of a control circuit of the
bill processing apparatus;

FIG. 4 is a flowchart showing the paying-in processing
operation of the bill processing apparatus;

FIG. 5 is a flowchart showing the storage processing
operation of the bill processing apparatus;

FIG. 6 is a side view of the ﬁain.part showing the bill

taking-out state of a taking-out mechanism of roller rotation



FIG 5 is a flowhart showi ng the storage processing operation of the bill
processing apparatus; FIG 6 is a side view of the main part show 8§ APREI
bill taking-out state of a taking-out mechanismof roller rotation 8 0 5
APR 2mtype; FIG 7 is a side view of the main part show ng the bill
taki ng-out state of a taking-out nmechani smof sensor sensing type; FIG 8
Is a side view of the main part show ng the state of the taking-out
mechani sm of sensor sensing type in which bills are easily taken out
conti nuous{#eand FIG 9 is a side view of the main part show ng the bill
t aki ng- out ate of the taking-out nmechani smof sensor sensing type when
the bill size i (s)ricﬁ‘reg’e DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBQDI MENT
Referring now t adCofpRATE NGt e S F§S, MEABrRATE SOVINE theebbiied
enbodi ment. of , the invention. The drawi ngs show a bill processing apparatus
i ncor por at'®KinFRPaitteir iof BekRrEingrehrt ree¢dng st o Fis@nsot, seheihgl |
processi ng apparatus 11 conprises a paying-in/paying-out transport
structure ¥x®ehandling bills of several denominations different in size on
the top, that is a bill inlet/output 12, a validation section 13, a
temporary hol d Riext Bobs I siale efieatoandhabdnsgsit BhokbiraNdna stack wheel

of the taking-out mechanism of sensor sensing type in which

bills are easily taken out continuously; and

FIG. 9 is a side view of the main part showing the bill
taking-out state of the taking-out mechanism of sensor sensing

type when the bill size is large.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referringnowto the accompanyingdrawings, there is shown
a preferred embodiment of the invention.

The drawings show a bill processing apparatus
incorporated in an automatic teller machine (ATM). In FIG.
1, the bill processing apparatus 11 comprises &
paying-in/paying=-out transport structure for handling bills
of several denominations different in size on the top, that
isabill inlet/output 12, a validation section 13, a temporary
hold section 14, a reject and hold section 15 and a stack wheel
16. The bill inlet/output 12 is opened to one side of the top
for taking bills in and out. The validation section 13 is
disposed in an inner space communicating with the bill

inlet/cutput 12 and determines the validity of a bill and the




16. The bill inlet/output 12 is opened to one side of the top for taking
bills in and out. The validation section 13 is disposed in an innéb ApagR
comunicating with the bill inlet/output 12 and determ nes the validity of
a bill and the 9 0 5 APR 2004 denom nation thereof. The tenporary hold
section 14 is positioned to the depth at the follow ng stage of the
validation section 13, The bill determned to be valid in the validation
section 13 is introduced into the tenporary hold section 14 for

tenporari | holdl . t he he t and hold section 15 is positioned
in the upp % OI? hég‘FEFPSW ng{l%% @mBPraFHeq?%$d§FF5h°’§eétql ohS13. The
bill detern1ned to be invalid is rejected to and held in the reject and

hol d sect iRAF 4B oM todthr ReRkbat tll% fedd opdmeot 'eade 9 Indladvabi datiani s

di sposed at the preceding stage of the tenporary hold section 14 and the
bi |l s intrasdtidean ildt-o The ilak kellegnlings to desvatkddiromhearhl idatisrn and
hel d. Further, the. tenporarily held bills are taken out one. by one from
t he t enporsmatiml d 3dct iiotrbtiucnd iate tthanspopbedryt hohddsstoied 140 any of
first to fourth cartridges ClL to C4 on the bottom corresponding to

denoni nat i fyis temparaei gt ho LAl g itth@enChl on e rbatt-erand he1Bi séscf4om t he
reject and hold section 15 are transported to the bill inlet/outlet 12 so

that they xan BeshieiieskeddinThRe ohSPBALSa A2 410 t1R 2Bd160ihG S &r
connected by a

the validation section 13. The bill determined to be invalid
is rejected to and held in the reject and hold section 15. The
stack wheel 16 for temporarily holding bills is disposed at
the preceding stage of the L{emporary hold sectiod 14 and the
bills introduced into the stack wheel 16 are stacked on each
other and held.

.Further, the. temporarily held bills are taken out one
by one from the temporary hold section 14 and are transported
'to and stored in any of first to fourth cartridges Cl to C4
on the bottom corresponding to denominations or a reject
cartridge C5 on the bottom. The bills from the reject and hold
section 15 are transported to the bill inlet/outlet 12 so that
they can be rejected.

The elements 12 to 16 and Cl to C5 are connected by a2
transport line L like a loop and transport processing is
perfcrmed in response to processing items such as paying-in
processing, paying-out processing, and careful examination
processing.

A display 17 and input keys (containing also input keys

10




transport line L like a loop and transport processing is performed jnspp 200
response to processing itens such as paying-in processing, paying-out
processi ng, and careful exam nation processing. A display 17 and i nput
keys (containing also input keys 10 0 5 APR 2004 al so used as a touch panel
of the display 17) 18 for the official in charge are disposed on the top
of the outside for displaying various pieces of guide information of
processing iteminput guide, operation procedure, payi ng-in specification
i nformatiq etc and Jjnputting,pr ssing jte shows st orage
passages f3- Pﬁgdtaeshﬁoti' %}W&Pgl ’ggg c#ﬁs%lll"‘lyorf?h g’?ﬁ%%gfﬂlﬁ%

The bills determned tq be paid in are taken out one by one fromthe

t enpor ary HbF arg@ci‘?%ﬁilsi’oé?%?{i e LOPES pbrtOY Fhikde Tamad bsrl aigna

i ntroduced into the validation. section 13 f or determ ning the

denom nat i'B¥ 1Bfs gdEires Of. gvhda ihEopnatbomraf girsceisisingditemaimpist or ed
in the first to fourth cartridges Cl to C4 corresponding to the -

det er m nedyudatiym napeareliddi | | proiceddequat ephgingdist ri dpdofi csticdn as
broken bills, are stored in the reject cartridge CS. FIG 3 is a block

di agr am ofirsfcamuitricdn Cigtoni t aafd tiheuttdidg proeessying dpearsat us. A CPU 31

controls the circuits of the bill processing apparatus 11 according to a
grogram stored FIG.RMVshdwandtskagespaenkiek €aba the RAMBSS SOy thatg t he
ata

section 14 .to the cartridges Cl to C5. The bills determined
to be paid in are taken out one by cne from the temporary hold
section. 14 onto the transport line L and are again introduced
into the validation section 13 for determining the denomination
of. each bill. Then the bills are distributed to and stored
in the first to fourth cartridges Cl to C4 corresponding to
the . determined denominations. Bills inadequate for
distribution, such as broken bills, are stored in the reject
cartridge CS5.

FIG. 3 is a block diagram of a contrel circuit of the
bill processing apparatus. A CPU 31 controls the circuits of
the bill processing apparatus 11 according to a program stored
in ROM 32 and stores control data in RAM 33 so that the data
can be read.

To perform bill transport processing, various pieces of
control data are input to the CPU 31. In the bill taking-out
system, a taking-out sensor 71 of sensor sensing type (see FIG.
7) is disposed at each of the taking-out positions of the bill

inlet/ocutlet 12 and the temporary hold section 14. The

11




can be read. To performbill transport processing, various pieces of
control data are input to the CPU 31. In the bill taking-out sysggggpﬁ 00
t aki ng-out sensor 71 of sensor sensing type (see FIG 7) is disp Z
each of the taking-out positions of the bill inlet/outlet 12 and the
tenporary hold section 14. The 11 0 5 APR 2094 taki ng-out sensor 71 of
sensor sensing type has a taking-out sensor S (corresponding to the

t aki ng-out sensor 79 in FIG 7) at the taking-out position for sensing and

checking the bill taking-out state. A taking-oyt notor Mis driven based
on a taki HGoHRI Bt F@PS%§ gﬁraf’ of SRHBT PP BT %éﬁ?et hés l}%"ﬁ.l%%_rﬂ“}qi)l s the
stop timng of the taking-out notor Min response to the Length of a

t aken- out SESISAL STHEURASPPISHAL s IGpestarkdagnairs 8ENEPF d@nbRi RHti ons  of
handl ed bills, for exanple, stores data of the stop timng of the

t aki ng- out? )nat dtheMtpés panSiniere ®i ¢ hen datras &ys B1 g anef chegiekg daadm hat i on.
The CPU 31 conpares the data stored therein with the bill to be taken out
and perf orgakirajdonitg-shidteeontrol  responsive to the taken-out bill | ength.
The validation section 13 conprises validation RAM 34 provided with the

val i dati on functikig-eheckonaritie dferanbaakdon aofaltianddit tcodaroval idity
and a storage function of storing the data by size of the checked
denomi nat igRmae® the CPU 31, and the CPU 31 controls the stop timing

of the taking-out metorMin response to the lengthof a taken-out

bill.

The RAM 33 previously stores data of all denominations
of handled bills, for example, stores data of the stop timing
of the taking-out motor M responsive to the data by size of
everydenomination. The CPU 31 comparesthedatastoredtherein
with the bill to be taken out and performs taking-out control
responsive to the taken-out kill length.

The validation section 13 comprises validation RAM 34
provided with the validation function of checking the
denomination of each bill for validity and a storage function
of storing the data by size of the checked denomination. When
theofficial incharge specifiesapreviously knowndenomination
by operating the input key 18 in the paying-in processing of
bills, the data by size corresponding to the specified
denomination is read from the validation RAM 34.

In addition, when a bill passes through the validation
sectien 13 and the denomination of thebill is read in the storage

operaticnofbills, automaticallythedatabysizecorresponding
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the official in charge specifies a previously known denom nation by
operating the input key 18 in the paying-in processing of bills, tﬂﬁeAF‘ﬂafﬂm
by size corresponding to the specified denomnation is read from the

val idation RAM 34. In addition, when a bill passes through the validation
section 13 and the denomi nation of the bill is read in the storage
operation of bills, automatically the data by size corresponding 12 0 5 APR
2004 to the denomination is also read fromthe validation RAM 34. The read
data by size {s transferred to the CPU 31 and is utiljized as taking-out
control dat@. RRIFTELHI PGS 2479 FeapghErem e Yakidhtinn @038y si ze
of bills stored in the valjidation PAM 34 or the data by size of bills

al ready actRpré@d R tnby\alselasitdirnsdanned 16 thediRY Perahar hs utakipgdout
control according to the corresponding denomn nation responsive to the data
by size of2ditaklagreptedonbaugéddahat he read data by size and taking out
control data stored in the RAM 33. To performtaking-out control, the CPU

31 controls the Befape tiakirgy afutt kebiaki ngheutPUTl Dr-dddd) thespaBgeny o the
bill 1length and matches the rotation anmount of-the pickup roller W th the

bi |l taki ngioaitof enigils dtfors4thnd t8E0PaCOREE Obn' kM ?@Hx{’ﬁ:’?{%dda@ bijl of a
| ong size cones in rotation contact with the pickup roller untiF

conpl et i ons Die tokiyiq 18U 1BAAY hkcepbda SHIfALIRAL AW ERE68 £an be
conveyed to the -end. Furt her, ’
and performs taking-out control according to the corresponding
denomination responsive to the data by size of bills accepted
based on the read data by size and taking-out control data stored
in the RAM 33,
To pexrform taking-out control, the CPU 31 contrels the
- stop timing of the taking-out motor M in response to the bill
length and matches the rotation amount of - the pickup roller
with the bill taking-out length. If such a stop control 'is '
performed, a bill of a long size comes in rotation contact with
the pickup roller until completion of taking out the bill, and
sufficient driving force can be conveyed to the -end, - Further,
for a bill of a short size, driving is stopped at the same time
as taking out the bill is complete, and continuous taking out
the next bill can be prevented. Thus, the rotation amount of
the pickup roller becomes neither too large nor too small and
stable one-bill taking out operation can be accomplished.
Therefore, unstable taking out such as continuous taking out

or idle taking out is prevented and taking-out control fitted

forthebill lengthcanbe executed simplyby performing software

13



for a bill of a short size, driving is stopped at the sane tine as taking

out the bill is conplete, and continuous taking out the next bill 8&mPRepy
prevented. Thus, . the rotation anmount of the pickup roller becones
neither too large nor too small and stable one-bill taking out operation

can be acconplished. Therefore, unstable taking out such as conti nuous
taking out or idle taking out is prevented and taking-out control fitted
for the bill length can be executed sinply by perform ng software 13 0 5
APR 2004 cont.rol, t onsi.ve to.the data in the RAM 33 and the validation
RAM 3 4 SCABI @ HaKERBOBYC Yol s SPHarEEs it Fog H8F Serand the vALAAOmI | | can
be thus a 4fally provided sinply by controlling software
correspongﬁﬁggg the bill size. Even if the standard size of each current
bill is changed, the taking-out operation responsive to the new size can
be performed if SéeblRat2kiBs-ewhesifiogamanger fipoer §or dHenel newfsiah of t he
bill.. Thus, the stable taking-out operation can be acconplished from
begi nni ngPitld ead beddwd evsovktikaide protvhdedidimmiypy Jhetef g
overload on the pickup roller and the bill is decreased, the wear synptom
of the pichuijtwanld eorrespeddiad, t@amtet Bkl DG, PeEHGIMRALEs CHdB5PONdi ng
to the bills different in size can be provided. The paying-in processing

oper ati onsGfzet 8¢ diggceubednlti bill prOeRaALBE, aRRALAkLYRgléut dde i [ SCussed
with reference to

responsive to the new size can be performed if software is
controlled in response to the new size of the bill. Thus, the
stable taking-out operation can be accomplished from beginning
to end regardless of change in the bill size. Therefore,
overload on the pickup roller and the bill is decreased, the
wear symptcm of the pickup roller is reduced, and taking-out
performance corresponding to the bills different in size can
" be provided.

The paying-in processing operation of the described bill
processing apparatus 11 will be discussed with reference to
a flowchart of FIG. 4.

To performpaying-in processing of bills, the stop timing
of the ;aking~out motor M of the bill inlet/outlet 12 needs
to be set in response to the bill length. At this time, if
the official in charge enters previously known denomination
data by operating the input key 18, the CPU 31 acquires the
data by size of bills from the validation RAM 34 previously
storing the data by size of handled bills at step nl. Then,

to prevent continuous taking out of bills, the CPU finds the
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a flowhart of FIG 4. To perform paying-in processing of bills, the stop
timng of the taking-out notor Mof the bill inlet/outlet 12 neqﬁsAPRtmpe
set in response to the bill length. At this tinme, if the official”In
charge enters previously known denom nation data by operating the input
key 18, the CPU 31 acquires the data by size of bills fromthe validation
RAM 34 previously storing the data by size of handled bills at step nl.
Then, to prevent continuous taking out of bills, the CPU finds the 14 D 5

APR 2004 mi.ni.mum bi. size aof bills to be i din fromthe acquired data
by size af“l&é[ﬁmhg?‘ﬁ‘gu%’s%ﬁﬁ’é}f’?‘ust%%w igy 5F P8 YharRgUetEd HiF ol with
drive output responsive to the found mnimumbill size. In this case, the
CPU 31 definéd Zhé'stSH®R iifing of the taking-out notor M and deternines
the rotation amount of the pickup roller. The bills are taken out one by
one based on t h&éupgeguest lanothe CRY 3ilhetprtkdmkisid-ent sorproBmitthe bills
taken out one by one into the inside through the bill inlet/outlet 12 at

t he payi ngxilvet iomEparte relseoked veneo heofeuhdr miakimdint iabdsde@omImti on in
the validation section 13. Then the bills are introduced into the

t enpor ar y thalsdcasegtilenced 3t deffd rfed tRWINIG St agenanE ane Hanpey-adutl y hel d

therein, as shown by the thick solid line in FIG 1. The bill storage
processi ngo@RenMbhaidt mides LERPAS A Yion amount of the pickup roller.
The bills are taken ocut one by one based on the rotation amount
of the pickup roller (step n3).

The bills taken out cne by one into the inside through
the bill inlet/cutlet 12 at the paying-in time are checked one
by one for validity and denomination in the validation section
13. Then the bills are introduced inteo the temporary hold
section 14 at the feollowing stage and are temporarily held
therein, as shown by the thick solid line in FIG. 1.

The bill storage processing operation from the temporary
hold section 14 will be discussed with reference to a flowchart
of FIG. 5.

To perform the storage operation of bills, the CPU 31
previously acquires the data by size of bills read in the
validation section 13 in the temporary bill holding process
{(step nl1l). Thus to prevent cc_:ntinuous taking out of paid-in
bills, the CPU finds the minimum bill size of the temporarily
held bills based on the acquired data by size (nlz).

The CPU 31 determines the stop timing of the taking-out

motor M fitted for the bill length from the value of the found
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hol d section 14 will be discussed wth reference to a flowhart of FIG_J5.
To performthe storage operation of bills, the CPU 31 previously acddi ARBS2004
the data by size of bills read in the validation section 13 in the
tenporary bill holding process (step nil) . Thus to prevent continuous
taking out of paid-in bills, the CPUfinds the mninumbill size of the
tenporarily held bills based on the acquired data by size (nl2). The CPU
31 determnes the stop timng of the taking-out notor Mfitted for the
bill length fromthe val ue OLFthe found 15 0 5 APR 2004 minimumbill size
(step n13)BiMURDHE FHefie E?E)pf“c%m ng of the taking-out motor M the
bills tenporarily held in the tenporary hold section 14 are taken out one
by one and are dtord® [detar@idwd stegesindngt efchheokakipanadihigne o he
denom nations, as shown by the thick solid line in FIG 2. In this case,
for the biM,J sthealkanl lsutt emrmmnamid vt ddor dny thhokdmperarynhdld séetiata by
size is already acquired because the bills passed through the validation
secti on 134 muehdakeanpmtapyehbydong rdeass stbresl $hophengattei dgkd ng- out
notor M of the tenporary hold section 14 can be control |ed-with acc-aracy

with refer@nee ta tberdabandihgsedt v aidrortionit il Ld Af0sheaabybind in
response to the denom nation, the taking-out perfornmance becones still
more stablghick solid line in FIG. 2.

In this case, for the bills taken out from the temporary
hold section 14, the data by size is already acquired because
the bills passed through the validation section 13 in the
temporary holding process. Thus stopping the taking-out motor
Mof the temporaryholdsectionld4d canbe controlledwithaccuracy
with reference to the data., If software is controlled for each
billinresponsetothedenomination, the taking-outperformance

. becomes still more stable.

As described above, to take out bills, the stop timing
of the taking-out motor can be controlled based on the data
by size of bill specified and the stored taking-cut control
data corresponding thereto. Therefore, the bills are taken
oul one by one in response to the bill length.

Particularly, stable taking-out performance fitted for
the length of each bill can be automatically provided simply
by controlling software of the taking-out system. Even if the
standard size of each current bill is changed, the software
can automatically update to the taking-out contrecl operation

fitted for the newbill size if the new standard data is stored.
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As descri bed above, to take out bills, the stop timng of the taking-out

not or can be controll ed based on the data by size of bill specifnngﬁqﬁu
the stored taking-out control data corresponding thereto. Therefore, the

bills are taken out one by one in response to the bill |ength..

Particul arly, stable taking-out performance fitted for the length of each
bill can be automatically provided sinply by controlling software of the
t aki ng-out system Even if the standard size of each current bill is

changed, the saoftware can tomatically update to the taking-out contro
operation FPFtHR% BHTKIRES hi I fAShing 3¢ Aewhsrgndhedtakea-putst or ed.
16 0 5 APR 2004 For the pickup roller for rotating as nuch as the taken-out
bill |engthtllnkengbbi chdfPrdlemc doa gwah ol docolatthg rotatdhyed and
contact with a bill in an overloadstate is decreased, whereby the wear
synpt om of 1% Aelyad@ndueen piet Wi thakfiddei roén otviee 1piadiata el 3 @eccans be,
suppressed for prolonging the life thereof. Al so, just enough taking-out
out put fi twleerdoy tie wdnt |symptidrersehtthen ositae patipBesHppPkiedacknof
particular, if the bill size is changed, automatic change can be nade

sinply bychpdaiding Stebge @in e sippreeddatrar pberehgifg Lhet Derebill

processi ng apparatus is used in every country in the world™ where the bil

si zes var yrH{d©48 one 0@t HYsk0ARER K ax il Caly e ikRback si gLy by
controlling software in a simlar “manner.
bills different in size can be supplied. In particular, if
the bill size is changed, automatic change can be made simply
by updating storage of the changed data. Therefore, if the
bill processing apparatus is used in every country in the world
where the bill sizes vary from cne country to another, it can
be used intact simply by controlling software in a similar
manner.
However, the invention can be applied based on the

technical spirit as defined in the appended claims and is not

limited to the specific embodiment of the invention.
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However, the invention can be applied based on the technical spirit as
defined in the appended clainms and is not |imted to the specific [5 APR 7004
enbodi nent of the invention. 17 05 APR 2004 WHAT IS CLAIMED IS: 1. A sheet
processi ng apparatus for accepting sheets different in size, conprising:
storage neans for previously storing data by size of all sheets to be
accepted and taking-out control data responsive to the data by size of the
all sheets; specification means for specifying data by size of sheets;

acquisitio f U|r|ng the data by size of the sheets and the
taking-out%@@ﬁa&§ éiﬁ n5|ve to the data by size of the sheets

specified Ry said speC|f|cat|on means from said storage neans; and

t aki ng- out *cont r &1 PRR®E MPECESSHGmaT Appénatug- didr eooepbingf dhadear Yy size
of the sheets accepted in said sheet processing apparatus based on the
data by si défderemé dhestige,amdmphe stialg:ng- out control data responsive to
the data by size of the sheets acquired by said acquisition neans. 2. The

sheet processi ngstppagatusaras fek-ap redi dws T @itdrkng &Q@é%}"s%b%f all
specification neans is a input key for inputting ‘the data by size of
sheets to bhReatsepbese idtcittbs ARt tAk98E8SSLRTIcoRPPAT A HS, responsive
to the data by size of the all sheets:;
specification means for specifying data by size of
sheets;
acquisition means for acquiring the data by size of the
sheets and the taking-out contrel data responsive to the data
by size of the sheets specified by said specification means
from said storage means; and
taking-out control means for performing taking-out
control of data by size of the sheets accepted in said sheet
pProcessing apparatus based on the data by size of the sheets

and the taking-out control data responsive to the data by size

of the sheets acquired by said acquisition means.

2. The sheet processing apparatus as claimed in claim 1,
wherein said specification means is a input key for inputting
thedatabysizeofsheetstobeacceptedinsaidsheetprccessing

apparatus.

3. The sheet processing apparatus as claimed in claim 1,

wherein said specification means is a read section for reading
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3. The sheet processing apparatus as clainmed in claim1l1l, wherein said
specification neans is a read section for reading 18 0 5 APR 2004 ¢ h#R mﬁha
by size of the sheets accepted in said sheet processing apparatus. 4. e
sheet processing apparatus as clained in claim1, wherein said taking-out
control neans controls the stop timng of a taking-out notor. 5. The sheet
processi ng apparatus as clained in claiml1l, wherein said storage neans

i ncludes fist storage neans for previously storing the data by size of al

sheets to accepied . and_second storage neans for previously storing the
taking-outpggéﬁﬁFgéyﬁﬁ%FP£§§Hh§F%%t§@QQﬁ?Q%ﬁhn§@Mﬁﬁkﬁ@ﬁptbeeabingheets

6. The sheet processing apparatus as clainmed in claiml1l, wherein the
sheets are@BPRF_TU¥: Abill processing apparatus having a bill insert for
inserting bills, a validation section for determning the validity and
denom nation of the inserted bills, a tenporary hold section for
tenporarily holding the determned bills and a storage section for storing

the bill ténpor dfhi¢ yshesdtl prodeses irnempaaaatuiohe $26knen, 18akdabhl 1,
processing apparatus conprising: storage neans for previously storing data
by size advareimgaia ekngAGEt @Rl he Dhl ISk e LRSSLed: ARM, 49

of a taking-out motor.

5. The sheet processing apparatus as claimed in claim 1,
wherein saidstoragenmansincludesfiststoragemeansfor
previously storing the data by size of all sheets to be accepted
and second storage means for previously storing the taking-out

control data responsive to the data by size of the all sheets.

6. The sheet processing apparatus as claimed in ciaim'l,

wherein the sheefs are bills.

7. A bill processing apparatus having a bill insert for

inserting bills, a validation section for determining the

validity and denomination of the inserted bills, a temporary

'hold section for temporarily holding the determined bills and
2 storage section for storing the bill Tenporarily held in the

temporary hold section, said bill processing apparatus

comprising:
storage means fof previpusly storing data by size

according te dencmination of all bills to be inserted and
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0 5 APR 2004 taking-out control data responsive to the data by size of the
all bills; specificationmeans for specifying data by size of bills; USAPRZML
acqui sition neans for acquiring the data by size of the bills and th
t aki ng-out control data responsive to the data by size of the bills
specified by said specification neans; and taking-out control means for
perform ng taking-out control of data by. size of the bills inserted and
determined in said bill processing apparatus based on the data by size of
the bills and the taking-out control data responsive to the data by size
of the bildakiaouiuedontrsdi dadequespdnoivasanshe 8atd ey iilzle pfogessi ng
apparatus as clained in claim?7, wherein said specification neans is the
val i dati orzlsledddilans; 20
specificationmeans for specifyingdatabysizeofbills;
acquisition means for acquiring the data by size of the
bills and the taking-out control data responsive to the data
by size of the bills specified by said specification means;
and
taking-out contrel means for performing taking-out
control of data by size of the bills inserted and determined
in said bill processing apparatus based on the data by size
of the bills and the taking-ocut control data responsive to the

data by size of the bills acquired by said acquisition means.

8. + The bill processing apparatus as claimed in claim 7,

wherein said specification means is the validation section.
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