- 1 - PAPER SHEET HANDLI NG MACHI NE BACKGROUND OF THE | NVENTI ON

The present invention relates generally to paper sheet handling
apparatus and, nore particularly, to a paper sheet handling machine
which is installed at 5 counters in financial institutions for being
used by counter clerks or tellers. Paper sheet handling
machi nes are typically used at bank cognters for | aborsavi ng of
banki ng works and i nclude an automatic currency note arrangi ng or 10
organi zi ng machi ne, which is disclosed, for exanple, in

JP- A- 2000- 259882. SUMVARY OF THE | NVENTI ON Banknot es or
bills handl ed by financial pfisd togissengaRbEIEeMi @INE fl own back to
the national 15 central bank. Wen doing so, it is often needed to
return bills in the state in which these are properly aligned or
oriented in a specified direction or orientation. In cases where a
prior known b&AKKGREURD ORMHE AgiVEdGliiONe i s used to arrange or

organi ze bills for causing themto align in orientation,- it has been
required to enpl oy a nuBerpegsast [invgrEient rpbrtes @meEsddnditRg in
nunber to bill types to be sorted and nang trgnﬁgort at hs for

sendi ng bi | | sPEBeEeReehKrandling apparatus and, more partlcularly,

to a paper sheet handling machine which is installed at
5 counters in financial institutions for being used by
counter clerks or tellers.

Paper sheet handling machines are typically
used at bank counters for laborsaving of banking works
and include an automatic currency note arranging or

10 organizing machine, which is disclosed, for example, in

JP-A-2000-259882.

SUMMARY OF THE INVENTION
Banknotes or bills handled by financial
institutions are regularly flown back to the national
15 c¢entral bank. When doing so, it is often needed to
return bills in the state in which these are properly
aligned or oriented in a specified direction or
orientation,
In cases where a prior known banknote
20 handling machine is used to arrange or organize bills
for causing them to align in orientation,- it has been
required to employ a number of bill take-out ports
corresponding in number to bill types to be sorted and

many transport paths for sending bills to such takeout



T2 - ports. In addition, the Bill organi zing machi ne as taugnt 1rom
JP- A- 2000- 259882 requires the teller to set up its operation
conditions, which is bothersome to the teller. 5t is therefore an
object of this invention to lighten the workload of tellers in the
process of organi zing various types of paper noney, such as banknotes
or bills, to thereby inprove the Iabor efficiency of office counter
wor ks. 10In accordance with one aspett of the |nvent|on a paper

sheet handlin arat us for erf n ecel ._.and pay-out of paper
Shoets |5 proOTHe b 5587 Senebts HARH (e Argana: BEChEME Panged to
i nclude a ”D”féﬁ@[‘é rfxeo%orJtp-h%ogSC%M@ ljéqlﬂ%%r tﬁge%ﬁew‘@o Ofed
plurality of ta out ports used to pay out’ paper eets, a return

port for returhifNg »RARRH oBNEBhESY 1b0s 2 VHAIHOTRS bofhb8ABREAEY the
reserve unit for tenporarily hol ding therein those paper sheets

accepted froméimesoney entry port, a discrimnation 20 unit that
distinctively detects the type, direction (or orientation) and/or
damage degBee of each gapeés sheeéformetamngperdt pdt hhfier invention
transportation of paper sheets anobng the respective conponents, a
storage unit terlighiiemghehepekhodadt af appliensy gas thei pé@@é@-ﬁsoior 25
orientation) and/or damage degrees of paper sheets to be sent for

col l ection at°¥?ﬁp%ﬁHE&V@Eﬂﬁﬁﬁ pypPes %ﬁd”ﬁﬁﬁh§wp8ﬁfsﬁPFEh?%g bet ween
paper - sheet dest atl in_accor e.wth the

Pvpe, o, iR oSnO(roP”E?L'PZEFé?f%%S e
CaPEL rusety {HENAMKAPE KersiaSHEELL e of paver sheets Lo be
i's possibhg In accordance with one aspect of the
invention, a paper sheet handling apparatus for
performing receipt and pay-out of paper sheets is
provided. The paper sheet handling apparatus is
arranged to include a money entry port for receiving
15 paper sheets, one or a plurality of take-out ports used
to pay out paper sheets, a return port for returning a
paper sheet(s) to a customer, a temporary reserve unit
for temporarily holding therein those paper sheets
accepted from the money entry port, a discrimination
20 unit that distinctively detects the type, direction (or
orientation) and/or damage degree of each paper sheet,
a transport path for transportation of paper sheets
among the respective components, a storage unit for
storing therein data about types, directions {or
25 orientation} and/or damage degrees of paper sheets to
be sent for collection at the money output port, and
means for switching between paper-sheet delivery

destination locations in accordance with the type,



] |

5 to discrimnate paper sheets without the need for a teller in
financial institution to set up the type, direction (orientation)
and/ or damage degree of every paper sheet individually. This nakes it
possible to lighten tie teller's workload in the process of 10
arrangi ng or organi zi ng paper sheets. O her objects,
features and advantages of the invention will becone apparent from
the foll owi ng description of the enbodiments of the invention taken

in conjunction wth the acconpanying draw ngs., 15 BRI.EF _DESCRI PTI ON
OF THE DRAW NE&g sction for °E?§‘.‘Q‘¥%‘g’”a War%agﬁ’gﬁ Ag9sse oF 4

confi gurat | o, gl ARA! SHeEkLDACHENG SEY Ueckide Zybs gediagram

schemati cal | oW ng an ternal structure o sheet

transport devpLifer 2Mdats 3ol BedcsPMEERA t@hptﬂhedin;@aégnbeéﬂﬁbepm.er
sheet transport device. Fig. 4 is a diagram show ng an

on-screen display i mgambradifngundethiwriaw@nion, it is possible Fi 0.
5 shows an on-screen display i mage of a 25 banknot e-organi zi ng wor k
menu. 5 to difgmmifats papensshesrs diidfboay itimgeeedl Bopracessi ng
result. teller in financial institution to set up the type,
direction (orientation) and/or damage degree of every
paper sheet individually. This makes it possible to
~lighten tae teller's workload in the process of
10 arranging or organizing paper sheets.
Other objects, features and advantages of the
invention will become apparent from the following

description of the embodiments of the invention taken

in .conjunction with the accompanying drawings.

15 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a diagram showing a configuration
of a paper sheet handling machine.
Fig. 2 is a diagram schematically showing an
internal structure of a paper sheet transport device.
20 Fig. 3 is a control block diagram of the
paper sheet transport device.
Fig. 4 is a diagram showing an on-screen
display image of a counter work menu.
Fig. 5 shows an on-screen display image of a
25 banknote-organizing work menu.
Fig. 6 is an onscreen display image of a

processing result.



- 4 - Fig. 7 is a flow diagram of an operation of

bi | | -organi zi ng work procedure. Fig. 8 is a flow chart
of a billorgani zing/counting operation of the paper sheet 5 transport
devi ce. Fig. 9 shows a flowhart of a procedure for
control of a transport destination of bills. Fig. 10 is a

di agram showi ng an exanple of classification of orientations of
banknotes. 10Fig. 11 is a diagran1shbwﬂﬁg an exanpl e of

classification of dirt%nessjdegrge§l$$ Qﬁgﬁg@i%&.an Ogﬁrationﬁggédlz

i's a diagram show ng an]é&anpﬁe of “Crassi i"on “of ape-rte

damage degreegifj_@@$hﬂgﬁgg.r%§§igrog§5&§agFQiagran1shomﬁng a
esu

banknote di scrimnation r . Ig. 14 is a diagram
showi ng a banknot e di saiigyi Bats0R Feskl dhaenns kevfilnst one is

rej ected. DETAI LED DESCRI'PTI ON OF THE EMBODI MENTS 200ne enbodi nent of
this inventiosryadizibe;/counting operation of the paper sheet
5 transport device.
Fig. 9 shows a flowchart of a procedure for
control of a transport destination of hills.
Fig. 10 is a diagram showing an example of
classification of orientations of banknotes.
10 Fig. 11 is a diagram showing an example of
classification of dirtiness degrees of banknotes.
Fig. 12 is a diagram showing an example of
classification of shape-related damage degrees of
banknotes.
15 Fig. 13 is a diagram showing a banknote
discrimination result.

Fig. 14 is a diagram showing a banknote

discrimination result when the first one is rejected.

DETAILED DESCRIPTION OF THE EMBODIMENTS
20 One embodiment of this invention will be
described with reference to the accompanying drawings
below.
{Embodiment 1)
Referring to Fig. 1, a paper sheet handling
25 machine in accordance with one embodiment of this
invention is shown. In this embodiment, an explanation

will be given of the case where the paper sheets to be



described with reference to the acconpanyi ng draw ngs bel ow.

(Enbodi ment 1) Referring to Fig. 1, a paper sheet
handl i ng 25 nmachine in accordance with one enbodi nent of this
invention is shown. In this enbodiment, an explanation will be given
of the case where the paper sheets to be -5-. handled are banknotes

or bills. A service counter termnal device 1 is a term nal device
that enables a counter clerk or tell®er®to deal wth customner

i nformati on and é'n nci al transaction information_or 5 the like. This
counter ter mi ARIOIER GRS PardRGERS, 9F 152 Thitre b SOF VACH: SRIALSFini t

whi ch i ncl ud h . tu . isouLi i, spl
(Lcoy moni tor CsEn L G cRY 1 ¥R5a £ AL B Snabyshapian ol Y

a pointing deyb&fre £ B%k bRetelPesers d:L0MWA eaktoRe20 nodul e for
provi di ng comruni cati ons with a paper sheet transport device 2 which

is linked theigfexrmdtd on eedminhaatl ahstddnmactioa dafibraktoh tor
including a central processing unit (CPU and so on, and a storage
unit const bt utleel bfkea h&ihd sdcsknter viee(nHDR) dieviibe i ke d&nelatlaly

st orage devi ces. . The paper sheet transport device 2
perforns pay-Bade 6P Wit kdddealadndndepdsiah dncdaArAoResabihety) %@t h
uni form al i gnnment of bnaknotes. This transport device_ 2 is connected

by the communf&Rf i Gid) Ofea31t8U58 ¢t tedpAiaPda¥odhtll TR HiGRICT
devices 1. Furi her Ii%ﬁtabl.e t.here

for nonitoring & prresent sf'RHs 8?51261%%13%{\;?1”:%9518%05%r%r?@}oéjea“ ce 9
pointing device, called the "mouse", a communication

10 module for providing communications with a paper sheet
transport device 2 which is linked thereto via a
communications line 3, a control unit including a
central procegsing,unit (CPU} and so on, and a storage
unit constituted of a hard disk drive (HDD) or the like

15 data storage devices.

The paper sheet transport device 2 performs
pay-out cr withdrawal and deposit of banknotes along
with uniform alignment of bnaknotes. This transport
device 2 is connected by the communications line 3 to

20 two separate counter terminal devices 1. Further
linkable thereto is a management terminal device 9 for
monitoring a present state of each device.

The paper sheet handling machine is made up
of these counter terminal devices 1, management

25 terminal device 9 and paper sheet transport device 2.

A start button 4 is a button that is pushed

down by a counter service stuff or teller when he or

she begins to perform a deposit service or uniform



The paper sheet handling machine is made up of these counter term nal
devices 1, managenent 25 term nal device 9 and paper sheet transport
device 2. A start button 4 is a button that is pushed down
by a counter service stuff or teller when he or she begins to perform
a deposit service or uniform - 6 - alignnent of paper noney, e.g.,
banknotes or bills. A noney entry port 5 is a slot through which the
teller puts banknotes into the paper"§%éét transport device 2 when

he S eposi oy L SRS R, 6 J0L G B PBLLL 5 V50

to allow the he "t ransport

device 2 in tﬁ&:{}gn i3 tg;riosdygtgngl&@sdu@utg%% wehs:RE O&OpL Zi ng

banknotes. A ret is used to return to the teller rejected

banknot es as genersdmchdrRst harpr e8€Ssagddr Ghhdtandlrangp6hechewEROI t S
or organi zi ng banknot es. Fig. 2 shows schematically an

i nternal strughet cheofshichelepapet sshrdt ot gamisper bidéwi. ceA2money

A tenporary reserve unit 21 is a tenporary hol di ng box which
tenporaril§ acetpnt awad Godst sdedSthamkiiot dhepiteBilkkstgatake ed
therein. Adiscrimnation unit 22 functions to discrimnate the type,
aut henti ci ty, wHihE@Wopilds entapf of)ye dithFReaGe dagdree? ofn ehhg y
banknot e invol ved. Bkk% accunul ation unit 0 23d, one, unit for a

3a
different typREIFCHaMNGEBIUSHITT LRI iaﬁﬁaﬁrorvaﬁg?nlﬁﬂ%%s

whi ch each keep banknotes of.a _sa ype._ A recovery. unit 24 .is a
cashbox that e%% }8150 Her e?‘nrf“ﬁggé %n(gﬁénﬂgtless utsl'?git %é)r 5¥rt‘éjr%c%% rf:)ey t he

di scrim nati ofie i 22 eRBAUBREkNSESNSPOT{erR3ER 040 1 h St Re CORYSGYANCE
passage for sending -
10 of handling check deposits or organizing banknotes.
Fig. 2 shows schematically an internal
structure of the paper sheet transport device 2.
A temporary reserve unit 21 is a temporary

holding box which temporarily accumulates counted

15 banknotes or bills gathered therein. A discrimination
unit 22 functions to discriminate the type,
authenticity, direction (orientation)} and damage degree
of every banknote involved. Bill accumulation units
23a to 23d, one unit for a different type of banknote,

20 are cash-keeping or "vault" boxes which each keep
banknotes of a same type. A recovery unit 24 is a
cashbox that holds therein those banknotes that are
rejected by the discrimination unit 22. An upper
transport path 25 is a conveyance passage for sending

25 banknotes through the money entry port 5,
discrimination unit 22, temporary reserve unit 21,
money output port 6 and return port 7 in a looping

fashion. A lower transport path 26 is a conveying



25 banknotes through the noney entry port 5, discrimnation unit 22,
tenporary reserve unit 21, noney output port 6 and return port 7 in a
| oopi ng fashion. A |lower transport path 26 is a conveying - 7 -
route for sending again or "resendi ng" banknotes fromthe upper
transport path 25 through the bill accunulation units 23a-23d toward
t he upper transport path 25. 5A noney input port-associated transport
path 27 is a conveyer for passing bankhctes fromthe noney entry port

0,10 the UPPeLL2NSROTIAREN 23a1A JRNeY. QULANL-PLLiAssec! L s

transport path i's 7 “conve or sen ron t he upper

transport patingSld ¢ Lhepinee ath@slttrpfwghfSthé Beh br N

port-associated transport path 29 is a conveyer for carrying

banknot es frogdilieilipnen UhaRsPRBa-P3d Nt dd thide uppbyr Br@fsport A
tenporary reserve unit feed-in transport path 30 is a conveyer for

sendi ng banknedtds ¥3.0m t he upper transport 15 path 25 to the
tenporary reserve unit 21. A tenporary reserve unit take-out
transport path 31 is a’cowneyahspupapdrforssomidited baakapoes Hatom t he
tenmporary reserve unit 21 to the upper transport path 25.

Accumul at i on #hits fe&PNVRYErafiShoPe S pRIhPBIRNESIFH Ol Bhe oRvRSMance

20 passages for_sending bankngtes fromthe | ower t 2 port path 26 to
the bill accuPRlat iR umi £8 33§ E@Ber'ggﬂgﬁFF$eP§t PR uni t

take-out transpoil. RALhs .339:330.41 &, COMVENANGE DIRsages égng%gy' ng

banknot es from ccunu ation uni 571 ower
transport patbeGSerﬁlrn%CQ&ﬁwoeegtfﬁ%%@t&p%etﬂ %&}gﬁgbar@g;t%@t%ss a

conveyer for sending banknotes fromthe [ower transport path 26 to
the recoveny téithe money output port 6. A return port-associated
transport path 29 is a conveyer for carrying banknotes
from the upper transport path 25 to the return port 7.
A temporary reserve unit feed-in transport path 30 is a
conveyer for sending banknotes from the upper transport
15 path 25 to the temporary reserve unit 21. A temporary
reserve unit take-out transport path 31 is a conveyance
path for sending banknotes from the temporary reserve
unit 21 to the upper transport path 25. Accumulation
unit feed-in transport paths 32a to 32d are conveyance
20 passages for sending banknotes from the lower transport
path 26 to the bill accumulation units 23a-23d,
respectively. Accumulation unit take-out transport
paths 33a-33d are conveyance passages for carrying
banknotes from the accumulation units 23a-23d to the
25 lower transport path 26. A recovery unit-associated
transport path 34 is a conveyer for sending banknotes

from the lower transport path 26 to the recovery unit

24.



- 8 - A transit sensor 35 is a sensor which detects that
a banknote passes through. A gate 36 is for changeover of a direction
in which a banknote is transported. A noney entry port paper-sheet
detection 5 sensor 37 is a sensor which detects whether there is a
banknote(s) in the noney entry port 5. A noney output port
paper - sheet detection sensor 38 is a sensor which detects whet her
there is a banknote(s) in the noney oW put port 6. A return port
paper - sheet detection 10 .sensor 39 is ensor which detect et her
there i s a banknote(s) r?ﬁﬁ%?lFeFSPﬁoﬁg?ﬁ # & sensor Whig ié?¥gcgﬁoms
a control bl ogk,di 29t amRfi ot ResRaRetn t ranspQr tyedeui ¢g,.2. The
paper sheet tra%gporfﬂg%vigégzsﬁas a %%ggghtroﬁﬁﬁhit mﬁ%cﬁ consi sts

of a businessch@sdedFOLTSanaivBtidR AN dH AN HRGkhoRE0EESSI Ng uNi t
2b. A task processing nmain control unit 101 provides excl usive

control s overtt&espowtabunaemoheynentty deyvi esapk ratlebhedgasagesgnt
termnal device 9 and al so 20 controls respective conponents. An
upper -1 eveb coemzow cHt iien acernsok whnidch 1@k exorst mblesheomibareats ons
with any one of the counter term nal devices 1 and nmanagenent

ternmi nal devikaninot® Gt tign thenkpdey upRr 0B dodt-r oRsMPARY sPaFRut
button 4. A buzzer control unit 25 104 controls issuance of al arm for

war ni ng not i cROTA BEREF SR oPehRFE FAB S RHIRYL 1% 1BuANSBRSGAIVIMIFH of

| anps. A displ control .unit,106 contr.ol tq% di.splay, device. A
| ower - evel - CORRRITC AT CoREFEr i e Toreg (51 Qg pl Horey

communi cat | oy ddig: g ANPPEL.PH A5ESSI fisheilishedl: abrbogk, control

unit 108 perfor ntrol o
10 sensor 39 is a sensor which detects whether there is a

banknote{s) in the return port 7.
Fig. 3 shows a control block diagram of the
paper sheet transport device 2.
The paper sheet transport device 2 has a
15 control unit which consists of a business task
processing unit 2a and a transport processing unit 2b.
A task processing main control unit 101 provides
exclusive controls over the two counter terminal
devices 1 and the management terminal device 9 and also
20 controls respective components. An upper-level
communication control unit 102 controls communicaticns
with any one of the counter terminal devices 1 and
management terminal device 9. A button control unit
103 controls the start button 4. A buzzer control unit
25 104 controls issuance of alarm for warning notice. A
lamp control unit 105 controls turn-on and off of
lamps. A display control unit 106 controls the display

device. A lower-level communication ceontrol unit 107



a clock. A setup information storage unit 109 is a nmenory nodul e for
storing setup data or information of 5 the task processing unit 2a.
In addition, a transport-processing main control unit 110 controls
transportation of banknotes. An upper-level comrunication unit 111
controls comuni cations with the task processing unit 2a. A 10 sensor
control unit 112 controls the sensors. A gate control unit 113
controls the gate. A transport notor~cdritrol unit 114 controls a

notor(s) for %éﬁk{éggB or%%gkg %ggg.Wl %LQQSS%%&g%%%EeB?XgQEQ{n

di stance coun coun nov ranspor? 15

path. A discrjmnag on praeesskog: #of tunid 1 fp%&@grﬁligsegﬁg'}@ftépn of

banknotes. A noney entry port control unit 117 controls the noney

entry port 5.3A184EY QUisREupPORtoeat It dtirtagkl@ngentngl ssthe noney
out put port 6. An accumrulation unit control unit 119 20 controls the

bi |l accunul atémdrpumddsi123023dt oAl € npanar Wates etV énfakihacont rof
unit 120 controls the tenporary reserve unit 21. A data storage unit
121 st or es5t heheittagherosegpingf onbtit2on of the transport processor
2b along with data on a discrimnation result 25 of a_ banknote that
was first detected. In additippg a ALEHRRCIETPGRCSEFERA BRED| ay

i mge of a counter work ny 210 whjch is to be displayed on a
di spl ay scree%PQﬁrQ%u¥Q5ﬁgﬁ9§rCP%Fﬁ? | LRpRAReg tatLon ?g bagkRetes shows

a displ ay in@ge of a Rhill-organizing work n 2 ich is displayed
on the display §€¥Eﬁhq€Fe%oﬁ%$%F“ %?%?ﬁéﬂnFEVﬁéé %9%EFSESG is a

di splay | e RRASHI 9ehCoME Le430 fr2 RS AndPLATRA QN e S
screen of counter term na evice 1.

10 sensor contreol unit 112 controls the sensors. A gate
control unit 113 controls the gate. A transport motorx
control unit 114 controls a motor(s) for the
transportation use. A transport path movement distance
counter unit 115 counts a moved amount of the transport

15 path. A discrimination processing unit 116 performs
discrimination of banknotes. A money entry port
control unit 117 controls the money entry port 5. A
money output port ceontrol unit 118 controls the money
output port 6. An accumulation unit control unit 119

20 controls the bill accumulation units 23a-23d. A
temporary reserve unit control unit 120 controls the
temporary reserve unit 21. A data storage unit 121
stores therein the setup information of the transport
processor 2b along with data on a discrimination result

25 of a banknote that was first detected.

Fig. 4 shows an on-screen display image of a
counter work menu 210 which is to be displayed on a

display screen of the counter terminal device 1,



On the task menu screen 210 shown in Fig. 4, a plurality of task nenu
buttons 211 are provided. These on-screen task nenu buttons 211
i nclude button icons of "Mney In", "Mney Qut", "sorting", etc. Wen
10 the "Sorting" button is chosen by a nouse cursor C from anong the
task menu buttons 211, transition is nmade to the bill-organizing task
menu screen 220 shown in Fig. 5. On the bill-organize task nenu
screen 220 15 shown in Fig. 5, sone “séBnEnu itens are provi ded,

ot uding a npney 4 fe, desl GaL g0 PRLL, 25T 1 6111498 3.3 IRAg, Lo

designating a t&hom nat'-o notes to be co cted, a

quantity desigaatism pAir223 85s81 0580 %d Undleaisgnali 09 aequsper of

paper noneys 2 ecte direction distinction designating
part 223 as acHRanse ftareelagcbbigcuhet hes*idqii rEald @ngicplay image
orientations) of banknotes to be collected are to be distinguished or
not, a directodna desiqratingg reanl t 2230 aso daredrplbgeddesi ghati ng a
direction (or 25 orientation) of banknotes being collected, a
dirtiness Hisseregmanfi owuddsirghathihga patevizzs las a neans for

sel ecting whether the coll ected banknotes are needed to be

di stingui shed i n degre®Tofthgi FEFReBENYrscreer 210c ShekRi at Foh, 4
dirtiness level designatiaqn %a%t 226 as a neg@ﬁ for desi gaéing a
dirtiness deg? RV BinkASELSBRi Ny BT edtledreaPEREpEed-

di scrim nati desi gnating part, 227 ns,.for | ecting whet her
5 the banknof@ge%%f%b%%%Fggcggéka%%n$§m%§x’%%?ﬁ%gﬁpgﬁgggi%uggﬁ}ee of
danage (breakatsns WLBnOLES, Gibndy Il P ;hES, SHARE Glnen

banknotes, a shape l'evel désignation part 228 as a méanhs
desi gnati ng acklegrea-taihghapetosl as echslasmas of nbheebankset es f£xnbe
among the task menu buttons 211, transition is made to
the bill-organizing task menu screen 220 shown in
Fig. 5.
On the bill-organize task menu screen 220
15 shown in Fig. 5, some submenu items are provided,
including a money type designation part 221 for use as
a means for designating a denomination value(s) of
banknotes to be collected, a quantity designation part
222 as a means for designating a number of paper moneys
20 to be collected, a direction distinction designating
part 223 as a means for selecting whether directions
(or orientations) of banknotes to be collected are to
be_distinguished or not, a direction designating part
224 as a means for designating a direction (or
25 orientation) of banknotes being collected, a dirtiness
discrimination designating part 225 as a means for

selecting whether the collected banknotes are needed to

be distinguished in degree of dirtiness or



10 coll ected, a non-designated paper-sheet delivery destination
designating part (hereinafter referred to as "of f-designation
delivery destination designating part") 229 as a neans for
designating a destination location of those bills with directions,
dirtiness 15 |l evel s and shape-rel ated damage | evel s which are not

sel ected as the banknotes to be collected, a processing start button
230, and a cancel button 231. The nﬁné} Type designation part 221 is

.o 0% YELGRSIDALD. o5 SEELOR, L Y ool 8 Baplees (¢

be collepted al € noney “out put’ "port” I '
"Automatic.. [XsSgefdbnd %otraﬁ‘égiljﬂat!\ét{'%% diS:tfi;P{t]es%Ol:lleE%Ie“Sftﬂné he

noney out put port 6 those banknOtes at are e sane I n noney type

as a speci fi copmensfed BRS@ghaBknetesd Ass ahepeced skiamihheiad noney
entry port 5, which was first discrimnated by the discrimnation

unit 22;. howdweigndttings palks02pdsss bd endamdefirgisatlecati hgr witdith e
options, such as "Ten-thousand Yen," "Five-thousand Yen" or "One- -
12 - thousandthertankustels beinhgr cdbbeed iang &ospecifistinpnbshad/pe,
"Only New-Print Bills" or "Only Od Bills" which is for designating
di stinction bbRvirFFerewiakdrers bPreakags. 'oae@ser oPo4esi gilihg every

noney type 5 that js handl ed the_hill transport device 2
The quantity %ﬁé%iﬁﬂﬂigﬂﬂtbﬁrﬁggﬁﬁ ?5 Reniatesex aniPeRe pef iRt s dat a

i nput f or des&%r%l%o%f pArBUIDE" 2 972 RANKNOLRS LAsBEngRLlgesed at the

noney out put p
degree of shape-related damage of the banknotes to be

10 c¢ollected, a non-designated paper-sheet delivery
destination designating part (hereinafter referred to
as "off-designation delivery destination designating
part") 229 as a means for designating a destination
location of those bills with directions, dirtiness

15 levels and shape-related damage levels which are not
selected as the banknotes to be collected, a processing
start button 230, and a cancel button 231.

The money type designation part 221 is a
combo box which permits selection of money type of

20 banknotes to be collected at the money ocutput port 6.
In this embodiment,. "Automatic.Discern® ié taken up,
which is for collecting to the money output port 6
those banknotes that are the same in money type as a
specific one of those banknotes as advanced from the

25 money entry port 5, which was first discriminated by
the discrimination-unit 22; however, it is also
possible to designate other choice options, such as

"Ten~-thousand Yen," "Five-thousand Yen” or "One-



10The direction distinction designating part 223 is a check box which
permts selection of whether the banknotes being collected at the
noney output port 6 are to be distinguished in direction (or
orientation). Wien it is needed to collect bills to 15 the noney
output port 6 with the bills aligned in direction, a check is added
thereto. On the other hand, when these bills are collected at the
noney out put port 6 w thout taking calé of the directions or
orientations,_the c | he direction desiﬁn%géon part

0T
224 is a coanh?Hﬁ? églgﬁfl o 0 1% EcfPER
(orientation) gg qﬂéﬁata% Hgf 9££ qjkp %P .ggggyggatgyilgmrt

6. Fig. 10 shows: nple SSI a I on not e

di rections 0rwﬁ&éﬁ”ﬂé“ﬂd&“%esh%nhh@n@a&féﬂ!ﬁﬁﬁidﬂ hRehkansnel bhdls are
classified as shown in Fig the discrimnation unit 22

di stingui shesopndbidetsclor t'aglexdet désbgidtiheveriyenbakiyodypé a
bill whenever - 13 - it passes through this unit: if the bill is
with a dirécttlont ofs "HeacBedpb& theilght!  ttdrespdret davice 2.
discrimnation-result to-set at 1; if a direction of "Face-up &
Upsi de-down" then | et thhe dusstiifyndesognd: s parth@22; ipfaatext

direction of "Face-down & Upright" ) i
box which permits data input for designation of a

number of banknotes to be collected at the money output
port 6.

10 The direction distinction designating part
223 is a check box which permits selection of whether
the banknotes being ceollected at the money output port
6 are to be distinguished in direction (or
orientation). When it is needed to collect bills to

15 the money output port € with the bills aligned in
direction, a check is added thereto. On the other
hand, when these bills are collected at the money
output port 6 without taking care of the directions or
orientations, the check is removed.

20 The direction designation part 224 is a combo
box which permits selection of a direction
{orientation) of banknotes toc be collected to the money
output port 6.

Fig. 10 shows an example of classification of

25 banknote directions or orientations. 1In the case where
directions of bills are classified as shown in Fig. 10,
the discrimination unit 22 distinguishes and detects

the exact direction or orientation of a bill whenever



then let the discrimnation result be 3; and, if a direction of
"face-down & Upside-down" then let the result be 4. Although in this
enbodi nent the "Auto- 10 discern” is exenplified, which is for
collecting to the noney output port 6 only those of the banknotes
advanced fromthe noney entry port 5 which are the sane in
orientation as a. specific- one that was-first recognized by the
discrimination unit 22, it is also I51gossible to designate any one

haceron O iYL R Do g BT
"Face-down & d Ae APWE' 2 ERCERUR i r @ﬂpdo en 1Pright™ or
"Upsi de- down" . d%ﬁé dirtingss g?scr?%?ﬁatldn ggignat%ng part 225 is

a check box wii &y @tirows onekeshiont&f sahefther; tilke sbankagt £sn tor be
coll ected at the noney output port 6 are needed to be distinguished
in dirtiness tegreap Whepstiiesaobankriéresl deithg adakkbetinedat dod he
noney 25 output port 6 are to be nade equal in dirtiness degree to
each ot hery areheldk bes Z2rariked dnréedtisompard ."Nrendbhe balknbikes" are
coll ected at the noney output port 6 while taking no care of the

dirtiness degkltn kdie téigedliscrininatien reaflédbe 3; and, if ghe

dirtiness | eve] deshﬁgatign Eart 226 is a conmpo hox which permts
sel ection of HERTHFeSL dédrasdor thdaridensons 't 5heR t3F 1€ ed at

t he noney out put A ROrt, 6. Fig. 11 is a diagram show ng
an exanpl e of tTHs5i 11 cdtion of the dirtiness degree of banknotes. In

the case of the banknotg tdiiLhNesSe eI &P ARG chassifisd as shown
' it :

in Fig. 11, the discrimnation un
10 discern" is exemplified, which is for collecting to the

money cutput port 6 only those of the banknotes
advanced from the money entry port 5 which are the same
in orientation.as.a‘specificnone.that.was;first
recognized by the discrimination unit 22, it is also

15 possible to designate any one of other options for
designation of a specific direction, such as "Face-up &
Upright"™, "Face-down & Upright", “"Face-down & Upright",
"Face-down & Upside-down", "Face-up", "Facedown",
"Upright" or "Upside-down".

20 The dirtiness discrimination designating part
225 is a check box which allows selection of whether
the banknotes to be collected at the money output port
6 are needed to be distinguished in dirtiness degree.
When these banknotes being collected to the money

25 output port 6 are to be made equal in dirtiness degree
to each cther, a check is marked in this part. When
the banknotes are collected at the money ocutput port 6

while taking no care of the dirtiness degree, the check



10 22 distinguishes and detects the dirtiness degree of a bil

whenever it passes therethrough: if the bill is in a state that is
alnost free fromdirtiness ("H gh Quality"), then set a
discrimnation result to 1; if the bill is in a state with a slight

dirtiness ("Mddle 15 Quality") then set the discrimnation result at
2; and, if it is in a state wth heavy dirtiness ("Low Quality") then
l et the discrimnation result be 3. = 14 - Al t hough in this
enbodi ment the "Auto-lecern" is exenplified, which is for collecting
to the 20 noney DUTPi“port 6 only certain banknotes which are
advanced fromthe none n L i irfiness
)i‘ht% i ¥+ PREL s %é@&b‘éﬂrﬁ(&g{ %t‘ioﬁq ghel E%é' 4

degree to or less dirty than a speci e mhlc Irst
di scri m nat edofhrd N8 ichMpBahE 8 801 dc2on idf iaS d@&%%@%sei@é@eé 0
25 designate any one of other choice optlons such as "H gh Quality"
for collectingf gthdmrdie@teankpobescoOn scted ow @ual mbreyf efitput
collecting heavily dirtied bills only, and "Hgh to Md Quality" for
collecting5 -pdbt-6those bills with their dirtiness degrees ranging

frommddle to high | evels. Al t hough in this enbodi ment
the dirtiness degrees &ig.classifpedidgramrdwwingpsn prampleled 5
possible to classify themnore finely The shape

di scri mi nat i oft 3RS fGieatieg Bar Fh92‘?l¥%lfae%éﬁgrl§8x°tfhaﬁnb’é?%‘ﬁs
sel ection of yhether the agﬁgoges to be c ected at the_ npney
d

output port 6-ArdHiE ?ﬂk%%%$éd*é§%ﬂ%§§ S9R58S RYHRE. When
10 it is necessaly; 44 cP%' ! rggifa {‘e r?g}:;%' |5 ateld h?ﬂlg@?% Cﬁé’ﬁf&’i d%?ldé 6

that are uniformin s ape- ge ‘degr ee s a

o, Jiernesh bicgeenny el o he mseygougiorertet
15 is clearedpill whenever it passes therethrough: if the bill is in
a state that is almost free from dirtiness ("High
Quality"), then set a discrimination result to 1; if
the bill is in a state with a slight dirtiness ("Middle
15 Quality”) then set the discrimination result at 2; and,
if it is in a state with heavy dirtiness ("Low
Quality") then let the discrimination result be 3.
Although in this embodiment the "Auto-
discern™ is exemplified, which is for collecting to the
20 money output port 6 only certain banknotes which are
advanced from the money entry port 5 and which are
equal in dirtiness degree to or less dirty than a
specific banknote which was first discriminated by the
discrimination unit 22, it is also possible to
25 designate any one of other choice options, such as
"High Quality" for collecting grime-free banknotes
only, "Low Quality" for collecting heavily dirtied

bills only, and "High to Mid Quality" for collecting



The shape | evel designation part 228 is a conbo box for permtting
sel ection of a shape-rel ated damage degree of banknotes to be

coll ected at the noney output port 6. 20Fig. 12 is a di agram show ng
an exanple of classification of shape damage degrees. In the case of
t he shape-rel at ed danmage degrees being classified as shown in Fig.
12, the discrimnation unit 22 distinctly detects the shape-rel ated
damage degree of a banknote 25 whenevédP it passes therethrough: if

t he banknote js in a state th iis al nost free from breakages ("Hi gh
Qual i 1y") . ¢ HEP TR S RELF of T BAATS BEHEES GoR3-1¢ TFERbi |
isin a state w l.i.ght age - 16 - ("Mddle Quality") then
| et the discr$%@%§%ﬁ§iky'suﬁ?5%2§2; and, if it is heavily damaged

("Low Quality"”) then | el hRggH! $AT I NN thRed3rt AhéOUGN
this enbodi nent exenplifies the 5 "Auto-discern® which is for

col | ecting togddmecd®nae @uhpLi fpeAti® itae GRfdpai nibankngies which
are advanced fromthe noney entry port 5 and which are equal in

shape-r el abedpckantgle degréastdfpr thas snatardjed tiynan t he banknot e t hat
was first recognized by the 10 discrimnation unit 22, it is also
possi bl e to designate ding shepef dbsheimioptioys desdghassng Hpaht 227
Quality" for collecting only those bills which are alnost free from
shape- 1 el at ed: HaheE&ek boswtbahl Peyitprseldgiqtden R wRethes| Yhe

shape-danmaged_bills only,  and
P g c‘aanknotes E% be collected at the money output port 6

are distinguished in shape-related damage degree. When

10 it is necessary to collect those bills at the money
output port 6 that are uniform in shape-related damage
degree, a check 1s added thereto. When these bills are
collected to the money cutput port 6 while taking no
care of their shape-related damage degrees, the check

15 is cleared.

The shape level designation part 228 is a
combo box for permitting selection of a shape-related
damage degree of banknotes to be collected at the money
output port 6.

20 Fig. 12 is a diagram showing an example of
classification of shape damage degrees. In the case of
the shape-~related damage degrees being classified as
shown in Fig. 12, the discrimination unit 22 distinctly
detects the shape-related damage degree of a banknote

25 whenever it passes therethrough: 1f the banknote is in
a state that is almost free from breakages ("High
Quality™), then let a discrimination result be set to

1; if the bill is in a state with a slight breakage



15 "High to Md Quality” for collecting those bills with their shape
damage degrees ranging froma md to high level. VWi | e
in this enbodi ment the dirtiness degrees are classified in three
ranks, it is also 20 possible to classify themnore finely.

The off-designation delivery destination designating part 229 is a
conbo box which permts, when banknotes being put into the noney
entry port 5 contain a bill with its dPr&ction or orientation and

dirtiness 25 pad: s0AP (At are nol sel ealedias Al te Peaure

col |l ected, selecCtion ne-o ion locations €0 wWhic

bill istob i- I i tlvir $,0,0} db
il is to be,sent -4y axanpl ¢s ﬁgéx_?fiF% :k%lr&eg%cjj LBy blk1shouj d be

sent to which one of "Return - 1 enporary Reserve

Unit". then 1A tdHUEA sckihbhst eabociSRIM KRl 13-.at - once sel ection
is perforned with respect to the direction or orientation, dirtiness

and shape, it is also pdsiichhgd Shis ahbedinerd \wxdewall ifekecthen of the
direction or orientation, dirtiness and shape. The

pr ocessi ng3st dhutdndismeradowhich bt fon whilgrtiegoes thaheenee! ect ed
by the nouse cursor C, a trigger for _ instructing the bill transport
device 2 to 19YRYr (PA hifl PRé¥gaRFERHY Qﬁﬁﬁ%ﬁﬁaﬁnwbé&ﬁiﬁéﬁ.advanced

The cancel button 231 is a button whi ch causes, .when sel ected by the
Touse. cur sor EEOR i e FBRET BOTD Byt oHid i PESoRGHAT 21 g 1 ask

Tenu sereen 280 A0 LS BhHLDe! SebDSe B b AU TRAHL§8G CERa 1hd'®

banknote that was first recognized by the

10 discrimination unit 22, it is also possible to
designate any one of other options, such as "High
Quality" for collecting only those bills which are
almost free from shape-related damages, "Low Quality"
for collecting extremely shape-~damaged bills only, and

15 "High to Mid Quality" for collecting those bills with
thelr shape damage degrees ranging from a mid to high
level.

While in this embodiment the dirtiness
degrees are classified in three ranks, it is also

20 possible to classify them more finely.

The off-designation delivery destination
designating part 229 is a combo box which permits, when
banknotes being put into the money entry port 5 contain
a bill with its direction or orientation and dirtiness

25 and shape that are not selected as a bill to be
collected, selection of one of destination leccations to

which this bill is to be sent—for example, selecting

that this bill should be sent to which one of "Return



On a processing result display screen 240 shown in Fig. 6, several
itenms are provided, including a noney type indication part 241 which
i ndi cates one or nore noney types of the banknotes collected at the
20 noney output port 6, a quantity indicator unit 242 which indicates
the nunber of bills collected, a designation content indicator 243
whi ch shows the contents selected on the bill-organizing task nenu
screen 220 of Fig. 5, a continuance bdt’ton 244 for 25 continuing the
biII-organiziﬁ task, qqg an_end putton 245 for conpletion of the

bi || - or gani zi é#ﬁa§¥¥i emporary HRERT eIttt 1g the continue button

244 by the nouse curso&lghohgﬁ ;§S£§¥%{§%§é§} éﬁ%tﬂﬂﬂ§a£9039%0bill' -

18 - organi ze task nenu'scre y transition t he

next bill-orgag i\l poReimad! Stk ok Yedthe ceRbe byt Lob: 240 &Y
the nouse cursor C, the bill-organizing task is ended,.. returning to

the nmain taskobidreidtidH). dirtiness and\siagd,anat ienasbl poexibhe
given, using Figs. 7-9 and 13, of the case where a bank teller
attenpts tb otganilzer bankinddeslwhelectsbirecisi ngper elieeantosondi tions in
a way which follows: auto-discrimnation 10 of noney type is turned
on; the nunbeerigintgdrilomordstigesetand shamdred (100); the banknote
direction (orientation) discrimnation is nmade effective; the

auto-di scern of direct 8% PSPFEABART oMalts RartdnedSCahtl, atlpetton

nmoney-type other .than designgted ne e 15 (hereinafter referred
to as " off-de"g?]g%{lie&?mr‘?ﬁney F?p@gye?t}s/e‘iﬁp}bg%e&‘f’ufﬁ FRESTRtUr i port
7. trigger for instructing the bill transport device 2 to

10 start a bill organizing operation required.

The cancel button 231 is a button which
causes, when selected by the mouse cursor C, the system
routine to exit the bill-organizing task menu screen
220 and then return to the main task menu screen 210

15 shown in Fig. 4.

On a processing result display screen 240
shown in Fig. 6, several items are provided, including
a money type indication part 241 which indicates one or
more money types of the banknotes collected at the

20 money output port 6, a quantity indicator unit 242
which indicates the number of bills collected, a
designation content indicator 243 which shows the
contents selected on the bill-organizing task menu
screen 220 of Fig. 5, a continuance button 244 for

25 continuing the bill-organizing task, and an end button
245 for completion of the bill-ocrganizing task.

When selecting the continue button 244 by the

mouse cursor C, the system routine returns to the bill-



Fig. 7 is a flow diagram of operations of the bank teller, his or her
counter termnal device 1 and the bill transport device 2. 20The bank
teller selects a node of bill- organizing task in the counter

termnal device 1 (at step Sl1). Thereafter, the teller pushes down

t he onscreen processing start button being displayed at the counter
term nal device 1 (step 52). 25The counter term nal device 1 issues
an instruction of 'the sel ect ed- bilr-éﬁgénizing/counting node and

then sends It°£$|ne lgk hﬁ%ﬁsgggéegeyagf o111 %%ggth%?ﬂSltlon

conmmuni cat i ons at S

task-processi fig y@d haQnyiqh - HEbhniQ:ln&fwéﬂ? bigdont LaNeRPsbn de¥i ce 2
i's responsive to receipt of the bill-organize/count startup

instruction, flgs &led enjHtRinNg48hBY hehe theudd |dneogani, ztng pipressing 5
required is executable or not. If possible then instruct the | anp

control unit dffenieiny rtazsk indendédy. tangringn teathet mpidifask
In addition, the task-processing main control unit 101 causes the
i nstruct edSbihénwrijdhi ze/ count node 10 to be stored in the storage

unit 109 (step 55). Fig. 13 is a diagram showi ng a
banknote sorting resul@n'?HBIBBﬁRlP%IW%#lﬁEF§ ®ehERYFB, 0¥SHRY | s into

the money entiy porf 5 of tfie BLI L Lranspoil, doi ge, 2. by gp bundle

attempts to organize banknotes while selecting relevant
conditions in a way which follows: auto—discrimination

10 of money type is turned on; the number of bank notes is
set to a hundred (100); the banknote direction
{orientation) discrimination is made effective; the
auto-discern of direction (orientation) is enabled;
and, the money-type other than designated money type

15 (hereinafter referred to as "off-designation money
type") is to be sent to the return port 7.

Fig. 7 is a flow diagram of operations of the
bank teller, his or her counter terminal device 1 and
the bill transport device 2,

20 The bank teller selects a mode of bill-
organizing task in-the counter terminal device 1 (at
step 51). Thereafter, the teller pushes down the on-
screen processing start button being displayed at the
counter terminal device 1 (step S2).

25 The counter terminal device 1 issues an
instruction of the seléctéd bill-organizing/counting
mode and then sends it to the bill transport device 2

through the communications line 3 (at step 83).



15 plurality of noney types with their directions or orientations
bei ng non-uniformy aligned (step S6); then, the teller depresses the
start button 4 of bill transport device 2 (step 57). Upon detection
of the push-down of the start 20 button 4 by the teller, the bil
transport device 2 starts a bill-organizing/counting operation (step
58). Details of this operation of bill transport device 2 wll be
described later with reference to Firgl9:- Note here that the trigger

f tart f the 25 bl - i zi ng/ ti, i .Sh d t
for startup of the 25 Ll otganizingl ountino opsrall on, shoylo,pot
ey LLernat vl e annngedshotal 41 Alder ok LhepelLytt ot e

transport devige rk 1MV, RRnakbangeA:t e Stald irdstadleaBhi cably after
the noney entry port paper-sheet detection sensor 37 detects that

there are banksedesiding hbeiBBeytB8t Y1 Pigdni At eroeespiggi on of

the bill- organizing/counting operation, the task-processing nmain
control unbt #Adduintdd fiiseextheteblater nerm rMa pdeeibéeltbént he
conpl etion of the bill-organizing/counting operation via the

upper - | evel cbwmstriiatattiben Lewat cont1ol uenit 105 tion tpespendindicdeeet o,
the counter termnal device 1 disPIays on its screen a result of the
bi | | or gani zi R FThd 3bpEFEPi R (st ep 59) . In case

there are banknotes relur hed; 0ol oA S Mk RYdeehoZhg! BS: R e ron

unit 101 causes the instructed bill-organize/coupt mode
10 to be stored in the storage unit 109 (step S5).

Fig. 13 is a diagram showing a banknote
sorting result. The bank teller puts a bundle of bills
into the money entry port 5 of the bill transport
device 2, which bundle of bills is a mixture of a

15 plurality of money types with their directions or
orientations being non-uniformly aligned (step S6);
then, the teller depresses the start button 4 of bill
transport device 2 (step 87).

Upon detection of the push-down of the start

20 button 4 by the teller, the bill transport device 2
starts a bill-organizing/counting operation (step $8}.
Details of this operation of bill transport device 2
will be described later with reference to Fig. 8.

Note here that the trigger for startup of the

25 bill-organizing/counting operation should not be
limited cnly to the method of pushing down the start
button 4 and may alternatively be axrranged so that the

teller nctifies it via the counter terminal device 1.



e ]
15 teller gets them out (step 510), and thereaiter takes. out tnose

bills that are collected at the noney output port 6 (step S11). In
case the bills which are taken out of the return port 7 include
certain bills that the teller wants to collect to the noney out put
port 6, she 20 or he may enter themagain into the noney entry port 5
and repeats the bill-organizing work. When endi ng the
bill-organizing work, the teller depré8ses an organizing task end
button, which ig&gresent on the | ay. screen of counter ferm nal 25

) di s
device 1 (stepts )glternatlvely'Tﬁﬁgc%h%¥éﬁrQQQHﬂrﬁapeHé9Pcé Bay be
instructs conpletion of the bill-organizing/.counting.operation to the
bill transpor r{ﬁﬁﬁ%%a1?\ﬁﬁgr?hékc%ﬁﬁﬁmﬁ3%5#¥ﬁ¥I%E# o Pg§1m9n%y(step
S13) . gQ%Q r L.p t ild-or iZ€ 2pr i
i nstruction, ??&E% S -pf%@%gs%Rggﬁeﬁéﬁéé#ﬁ?é;égﬁ%oé_%glagﬁé?kgggﬁgﬁ
transport devigere 4MSiadkhsttheihamRe &) e 9nbb 205 to turn the
indicator lanp 8 off (step S14), and then rel eases the
bi || -organkzi ng/ count i g teperampdat idteobeiney kEtlared in the storage
unit 109 (step S15). Fig. 8 is a flowhart of a paper-sheet 10
or gani zi ng/ coomgami iggpcatunonngf oparatbiarkndthe ttesksportedeingen®in The
paper - sheet organi zi ng/ counti ng operation of this paper-sheet

transport de@rtigl [unde dddcppbblien tda f1qunkierh teshépahcdeYireFily. 8

bel ow. . ) o _
of the completion of the bill-organizing/counting

operation wvia the upper-level communication control‘

10 unit 102; in responding thereto, the counter terminal
device 1 displays on its screen a result of the bill-
organizing/counting operation (step S9).

In case there are banknotes returned to the
return port 7 of the bill transport device 2, the

15 teller gets them out (step S10), and thereafter takes
out those bills that are collected at the money output
port 6 (step S11)}. 1In case the bills which are taken
out of the return port 7 include certain bills that the
teller wants to collect to the money cutput port 6, she

20 or he may enter them again into the money entry port 5
and repeats the bill-organizing work.

When ending the bill-organizing work, the
teller depresses an organizing task end button, which
is present on the display screen of counter terminal

25 device 1 (step S12).

The counter terminal device 1 instructs
completion of the bill-organizing/counting operation to

the bill transport device 2 via the communication line



When the bank teller depresses the start 15 button 4, the

t ask-processing nmain control unit 101 of the paper-sheet transport
device 2 receives fromthe button control unit 103 a notice of
push-down of the start button 4 and then instructs the
transport-processing main control unit 110 via the | ower-level 20
comuni cation control unit 107 to start transportation of banknotes
as the bill-organize/ count node gets étart ed. The
transport-progeﬁggéB%§F§)q control unit 110 instructs the transport
notor control unit 1 to 25 render respective transport paths 25-34

operative (step S101). ypon receipt 188 L{HANSDAM-lorya0688ShRYCEBS (hg
control unit 110 uses the noney entry port paper-sheet detection -

22 - sensor 3dnd oilRICUiREG,0Ehe] tdge-pyheddiEimdg harie abacbankaoies in
the noney entry port 5 (step S102). If there are bills therein, it
instructs thel@bnely wre byiljottrasepérol denide P14 nstradtantke t hase
bills fromnoney 5 entry port 5 (step S103). If no bills are found in
money entry pePRtmrk HeYit ASEr Get tupe thangpbraatest dempoft eBF (9fer 114
to stop respective transportSEaths 25- 34 (St%P 107 The banknot es

3 :
that are advanted fA¥mHKE I61ABABY B Aot g@n&.zé%aéﬁ%%ﬁ%n t he
noney i nput port transgprt Bath 27. \Wen, these pass through q%e
di scrim nat i ofPUHt &L MFRe ailgngﬁ?ﬁ%finh &) §§’§|‘aﬁ§ Hﬂf-? b
distinctly deE§@é§ §fg3 noney type, authenticity, direction or
orientation, dirtiness 15 degree and shape-rel ated damage degree of

every banknote that hasipassedstAr pu@hchart of a paper-sheet
10 organizing/counting operation of the banknote transport
device 2. The paper-sheet organizing/counting
operation of this paper-sheet transport device will be
described in detail with reference to Fig. 8 below.
When the bank teller depresses the start
15 button 4, the task-processing main control unit 101 of
the paper-sheet transport device 2 receives from the
button contrel unit 103 a notice of push-down of the
start button 4 and then instructs the transport-
processing main control unit 110 via the lower-level
20 communication control unit 107 to start transportation
of banknctes as the bill-corganize/count mode gets
started.
The transport-processing main control unit
110 instructs the transpoert motor control unit 114 to
25 render respective transport paths 25-34 operative (step
$101).
The transport-processing main control unit

110 uses the money entry port paper-sheet detection



The transport-processing main control unit 110 acquires a
discrimnation result fromthe discrimnation processing unit 116
(step 3104) and 20 determ nes a transport destination of banknotes
(step 3105). Regarding this banknote destination determ ning
processing, an explanation will be given later using Fig. 9. The
transport-processing main control unit 25 110 judges whether a
desi gnat ed nunber of target banknotes2fo-~be collected at the noney
out put port 6 have already been collected (step S106). In case a

present numbePePSRL r¥adifedetREMABE| Ghal B FRINIEethege therggare i |
control unit 110 jnstructs.the transport notor. contro it 1 to
stop eacﬁ 1)f %‘?}ng#?qéeﬁsslé‘& t%hﬁafnﬁge%S?g r¥slf°erpt élo(f)t.epl lggZé afgresent
nunber has notyyget {)Fé‘%l%‘ist faﬁegﬁhgn%eﬂ@wm%h trh%pﬁeaeghsnér .

processi ng stated above. e transport-processing in

control unit d4g:jdsigasWhetiken 1theseadesnserdaise kinds etoRankneyes
inthe return port 7, which include rejected bills and/or those wth

t heir noneg typesy gorli reedisiteps s103§ or i ehtred idns)s tahat fatadndh t ar get
ones to be collected (at step 5108). If it is detected by the return
port paper-sheeteyeairdoty gorsehsthedoinsatudthahe arenbankhonesoin t he
return port 7, then wait for conpletion of renpval of these banknotes
fromthe 15 r@®RE¥Plportity 114t &p stop)respective tranappsf pakhpavk-
teller reaneg banknotes fromthe return port 7, when it is detected
by the return°? {step 5107).

The banknotes that are advanced from the
10 money entry port 5 are conveyed on the money input port
transport path 27. When these pass through the
discrimination unit 22, the discrimination processing
unit 116 distinctly detects the money type,
authenticity, direction or orientation, dirtiness
15 degree and shape-related damage degree of every
banknote that has passed through.
The transport-processing main contrel unit
110 acquires a discrimination result from the
discrimination processing unit 116 (step S104) and
20 determines a transport aestination of banknotes (step
5105). Regarding this banknote destination determining
processing, an explanation will be given later using
Fig. 9.
The transport-processing main control unit
25 110 judges whether a designated number of target
banknotes to be collected at the money output port 6
have already been collected (step S106). In case a

present number has reached the designated number, the



I |
port paper-sheet detection sensor 39 that there are no banknotes 1n
return port 7, the main control unit 110 20 subsequently determ nes
whet her there are banknotes in the tenporary reserve unit 21 (step
S110). In case there are banknotes in the tenporary
reserve unit 21, the transport-processing nmain control unit 110
instructs the transport nmotor control unit 114 25 to activate its
associ ated transport path-(step S11%)2and then instructs the

tenporary reserve control unit 120 to advance banknotes fromthe
tenporary redetie qitrod1updteplBripgtructsyfhe transport mofgp

transport-processi ng.main ngrol, unit_ 110 J es_whet her t return
port 7 is f ul $OTB1" Dafkr t%ggoifon Yo%refacgirl toéflr ﬁg‘gl 35?9?]9(&5{' e?%erhses
whet her the tanpoy e uny i r S 113)
and repeats an ope?&%ﬁ@n§gpvgénd?%dgﬁg%%%g%§%£P?oﬂ?§%3£t%ﬁ%é?ﬁf;

reserve unit gde t@ddpadr ehdr BepOfhatledMinlbed!,| rabehbetRanknot es have
gone away fromthe tenporary reserve unit 21. Wien no banknotes are
left in bosh glecasiiwgn st@tpar ébdvand the tenporary reserve unit 21,
the transport-processing main control unit 110 instructs the noney
out put port control uniThelt8atspoperproctusingr mddor cohtthk wminey
output port 6 in order to allowthe teller to take the collected
bills out of tHk 1Blgesnepesheputhper tad asrtehankhadissof dramgmsiast i on
of renoval of, the banknotes fromthe noney outputggort 6 (step S114).

Wien the nonelP ditSFHE PSPt PRApef « sHEkh detdedronredartsd 8 tet ect s

absence of b%ﬂﬁﬂ%ﬁ?%ho%gewith their money types or directions

10 (orientations) that are not target ones to be collected
{at step S5108). If it is detected by the return port
paper-sheet detection sensor 39 that there are
banknotes in the return port 7, then wait for
completion of removal of these banknotes from the

15 return poxrt 7 (step 8109).

After the bank teller removed banknotes from
the return port 7, when it is detected by the return
port paper-sheet detection sensor 39 that there are no
banknotes in return port 7, the main control unit 110

20 subsequently determines whether there are banknotes in
the temporary reserve unit 21 (step S110).

In case there are banknotes in the temporary
reserve unit 21, the transport-processing main control
unit 110 instructs the transport motor control unit 114

25 to activate its associated.transport path. (step 5111)
and then instructs the temporary reserve control unit
120 to advance banknotes from the temporary reserve

unit 21 (step S112}.



20 transport-processing nmain control unit 110 notifies, via the
upper -1l evel conmmunication unit 111, the task-processing main control
unit 101 of the fact that the bill-organi ze/ count operation has been
conpleted (step S115). 25Fig. 9 is a diagramshowing a flowhart of a
procedure for controlling a transport destination of banknotes. A
det ai | ed expl anation of destination determ ning processing wll be
given using Fig. 9 - 25 - below. ~ - The transport-processing

main control unit 110 judges _whether a banknote hein resentl
tested is the first ondlor RAUSECBETPECRTT T RoME) Tt 888 ahi B coul d

be di'Sti ngui shegl fividdi® Sk TLABL LG o.22 00 2,20 gt omat i ¢

noney type detectlon nbde is designate bi |l -organi ze/ count

node (step S20ddknotes or not bR, tH16eenbOdidBNL detbeminBsYwhyHigel S
set to be detected in an automated way; so, if the banknote 10

detecti on resthé¢ tawbooairgs reBerbanknot e2bfid rdmpitgsori actheéstép st
banknote, the transport-processing main control unit 110 stores the
noney typeSofSihils drahkepeatisnanhepstatbge afmistentiingabanknohesey type
to be collected to the noney output port 6 (step S202). 15In the case
of the bundl efHI™ HEHfk FGIPOrIRIWASPAT R UniB 2L e® frdReyetype BPLE he
first banknote is "Ten-tho sagd Yen" sqo that the detection result of
the di scri m ndttoh Hroks ShAgPARKESTE HECOHEAS 20RY; LFABSERS 10K |

stored in the gtorage ynit 121,35, 19, money
When no banknotes are left in both the return

10 port 7 and the temporary reserve unit 21, the
transport-processing main control unit 110 instructs
the money output port control unit 118 to open a
shutter door of the money output port 6 in order to
allow the teller to take the collected bills out of the

15 money output port 6 and then waits for completion of
removal of the banknotes from the money output port 6
(step S114).

When the money output port paper-sheet

detection sensor 38 detects absence of banknotes, the

20 transport-processing main control unit 110 notifies,
via the upper~level communication unit 111, the task-
processing main control unit 101 of the fact that the
bill-organize/count operation has been completed (step
S115).

25 Fig, 2 is a diagram showing a flowchart of a
procedure for contreolling a transport destination of
banknotes. A detailed explanation of destination

determining processing will be given using Fig. 9



20 type of the banknotes to be collected at the noney output port 6.
Subsequently, the transport-processing nmain control unit 110

det erm nes whet her the noney type of this banknote corresponds to the
noney type to be 25 collected at the noney output port 6, which is
stored in the storage unit 121 (step S203). In case it is different
fromthe noney type to be collected, the transport-processing nmain
control unit 110 instructs - 26 - thé&5gate control unit 113 to
change over th(%gte to a direction for sending the banknote to the
return port 7 ?% P 3217). In the case of the bundl e of banknotes

shown 5 in Fig. 13, th%h'é”@%H%ngﬁ%ﬁe}e%i%%%”%BBE?_oiSunit

"One-t housand Yen" and an eig ney type iIs

" Fi ve-t housang) Yeq;age e thB® di 8ehkMNAIHONPHRCEERLNY HOLted 165 S
detection results becone "1K" and "5K" respectively, each of which is

di fferent froghéheidd mereywrt ¥Ypese 10K 14 hattH sonle@ @gpkd hecist or age
unit 121. Accordingly, these banknotes are gathered In the return

port 7. 5 could Wdextistihgutishedpoy ttlpy atieksiimgnaaioncontit 022 uni t
110 determ nes whether the direction (orientation) 15 discrimnation
node is desi gvailal oy audonasiepnSeen) type dedestibe aedecison
(orientation) detection node is, designated, the main control unit 110
sequenti al | y etEMatess ipr thephhkhot e9duh 3Ry Gouedefery (eserdS4&l ) he
first one or not while _the, automatic direction 20 (orientation)
detection node is desi&ﬁaggds(gggﬁdﬁﬁﬁﬁﬁt the foney' eype 18 setto

be detected in an automated way; so, if the banknote

10 detection result indicates the kanknote of interest is
the first banknote, the transport-processing main
control unit 110 stores the money type of this banknote
in the storage unit 121 as the money type to be
collected to the money output port 6 (step S202).

15 In the case of the bundle of banknotes shown
in Fig. 13, the money type of the first banknote is
"Ten-thousand Yen" so that the detection result of the
discrimination processing unit 116 becomes "10K"; thus,
"10K" is stored in the storage unit 121 as the money

20 type of the banknotes to be collected at the money
cutput port 6.

Subsequently, the transport-processing main
control unit 110 determines whether the money type of
this banknote corresponds to the money type to be

25 collected at the money output port 6, which is stored
in the storage unit 121 (step $203). In case it is
different from the money type to be collected, the

transport-processing main control unit 110 instructs



In this enbodinment, the node is set to detect the direction
(orientation)in an automated way; so, if a detection result indicates
this banknote is the first banknote, the transport-processing nmain
control unit 25 110 stores this banknote's direction in the storage
unit 121 as the direction (orientation) to be collected at the noney
output port 6 (step 3206). In the case of the bundl e of banknotes
shown - 27 - in Fig. 13, the first “béfiknote's direction

(orientation)_is "Face-up &.Upright’. direction so th t he

di scrininat i o%h%r%%teessqoﬁ'grﬁﬁi EnﬁGhs?’ det ST PEEdI ?%Se%ﬁ%st“’ 7
which is stor L0 it I el li}%lk e GLi
(orientation)&%#éQE%nﬁéﬁﬁﬁggge%ggb%h%o eéﬁgﬁig? ?ﬁ% %%Eggno ?%%t7
port 6. (step sBubsequently, the transport-processing nain
control unit 110 determnes if this banknote's direction
(orientation) corresporms the theeosf ettiatbhumdlk0 odf bhakkooee slohe
coll ected at the noney output port 6 (step S207). In the
case of thé fimsfigarkhottée mbhhsyberpeest thesdvamithobenkoobe tol | ect ed
at the noney output port 6. Thus, the transport-processing nmain 15
control unit "AmeitHmysseds Yeré aadearomidvin iaanknets ' someney chyRehe

gate to a dirgctjon of sending the banknote to the noney output port
6. In the cas%sofF%Y%ﬂﬁﬂﬂﬁﬁaBBIFe%t'se .?54fﬁ?qIQ&ﬁ§§&Pf9%Fb%%ssing

main control upite LLQd ¢99eS 1WBeL "L L % PAUNALE BelbhEM ff Ohd S

"H5K" respectively, each of which is different from the

10 money type "1CK" that is stored in the storage unit
121. Accordingly, these banknctes are gathered in the
return port 7.

Next, the transport-processing main control

unit 110 determines whether the direction (orientation)

15 discrimination mode is designated or not (step S204).
In case the direction (orientation) detection mode is
designated, the main control unit 110 sequentially
determines if a banknote being presently tested is the
first one or not while the automatic direction

20 (orientation) detection mode is designated (step 5205).

In this embodiment, the mode is set to detect

the direction (orientation)in ah automated way; so, if
a detection result indicates this banknote is the first
banknote, the transport-processing main control unit

25 110 stores this banknote's direction in the storage
unit 121 as the direction {orientation) to be collected
at the money output port © (step S5206).

In the case of the bundle of banknotes shown



20 the sane as the collection orientation being stored in the storage
unit 121. In case it is different fromthe collection orientation,
the main control unit 110 instructs the gate control unit 113 to
switch the gate to a direction of sending banknotes to a | ocation
which 25 is specified by the of f-designation delivery destination
designation part 229 (step 5218). In thls enbodi nent, it is the
"Tenporary Reserve Unit"; so, let the aafe be SMAtChed to the

direction towgﬁgﬁ%g 13 %%e E?QPoﬁgéﬁhéﬁﬁﬁ Vi r%%%&o%l In the case

of the bundl e o nKndt es s omn in e ofrentation of a
third banknot ?oz':§e ﬂ:aacci%nljplé UPangU}gOMprl vOli; eBEREbANs YT tigad i TN

5 banknote is "Face-down & Upsi de-down" the direction of a sixth
banknote is "ﬁe@%mn&ng@ribghprocé@gmgm}glty,11<¢erse@tet@ati@:$ul ts of
the discrimnation processing unit 116 beconme "2", "4" and "3",

respectivel y. ré&acht dfeddremn g, dlﬁnbcbnisfsumneuh&nlﬁherseata@eomnfﬂﬂ
that is stored in the storage unit 121. Thus, these banknotes are
gat hered ab thel raa he gdrectionNexerietim ticarisodr thpr barksotg tmi n
control unit 110 determ nes whether the dirtiness detection 15 node
i s desi gnat edPdreHHEESCept55D8) MORPR P ULRI L BCEENndss det ecti on node

is designated, this cont oIIer 0 sequenti al l 'ud es whet her, a
banknotg bei ng tested ¥ Fﬁgu?P%i¥’ éﬁk(ﬁr%ﬂﬁpd%ﬁL EOFRBS ALY It ¢

dirtiness detégﬁgéngrnqﬁi i?rdﬁgkggﬁines(f¥‘¥% %2%%%kno@ethe case 20 of

condi ti ons being ne ansport - processing main control unit 110
stores a di rt(ﬁf‘féétllcﬁxvqlorqgni:gt%gfiw&;fo‘?\c& toSkHB! b £anes: Ain

dirtiness, color density of dirtiness, nunber of dirty spots, etc.)
in the stopager WHriknbil 2% BeStanUatrat’ refeemened” oQtput port 6
(step S207).

In the case of the first banknote, this
becomes the banknote to be collected at the money
output port 6. Thus, the transport-processing main

15 control unit 110 instructs the gate control unit 113 to
switch the gate to a direction of sending the banknote
to the money output port 6. In the case of a second
bill et seq., the transport-processing main control
unit 110 judges whether this banknote's orientation is

20 the same as the collection orientation being stored in
the storage unit 121. In case it is different from the
collection orientation, the main control unit 110
instructs the gate control unit 113 to switch the gate
to a direction of sending banknotes to a location which

25 1is specified by the off-designation delivery
destination designation part 229 (step 5218). 1In this
embodiment, it is the "Temporary Reserve Unit"; so, let

the gate be switched to the direction toward the



25 the dirtiness |level of banknotes to be collected at the noney

out put port 6 (step 5210). Next, the transport-processing nmain
control unit 110 judges whether the dirtiness level of this - 29 -
banknote corresponds to the dirtiness | evel of banknotes to be

coll ected at the noney output port 6-that is, whether this level is
of less dirtiness than the dirtiness |evel being stored (step 5211).
5/n case it does not correspond to thé&8drrtiness |evel of banknotes

to be collected at the none OUtEﬁt ort 6, i.e., if the banknote is
of a |level diF?TQﬁr??%uF%ﬁ%§e i PRtHeds | evel stored, the

transport - processing ng%gﬁggﬂéggg 89i£h§%§y%ﬂ?tEH?E%pkgokggngﬁégn

control unit 113 to sw ateée"to a rection of 'sen

banknot es tOV\@ﬁdEﬂ;f.' ocat itgR \e{@&ghtia@i%g%mat@ﬂﬁaybfamnote is

of f-desi gnation delivery destination signation part 229 (step
5218). Next, thecdnanSPUdsibecaessi' N0t @i dricotatalonldruni 14N

det erm nes whet her a shape discrimnation node is designated or not
(step S212%. bankase: tie "fhapeddiwace i Dpaniadd-aowi¥de ansl dasi gnated, it
sequentially judges whet her a banknote being tested is the first one
or not while dhecctiammi @ shxph dergknotd riat i"dieosodewns & 20pdéghihat ed
(step S213). In the case of conditions being satisfied, the

t ranspor t - pr ReITHG Hin BERELSPN URT$ULED &f dhes ddseaiBgBar &l with

L RSB ShAseT RS, oGS (5 G 0 1 cance o
respectively. Each of them is different from the
10 orientation "1" that is stored in the storage unit 121.
Thus, these banknotes are gathered at the return port
7.
Next, the transport-processing main control
unit 110 determines whether the dirtiness detection
15 mode is designated or not (step $208). When the
dirtiness detection mode is designated, this controller
110 sequentially judges whether a banknote being tested
is the first one or not while the automatic dirtiness
detection mode is designated (step S209). In the case
20 of conditions being met, the transport-processing main
control unit 110 stores a dirtiness level of this
banknote (e.g., significance of dirtiness, color
density of dirtiness, number of dirty spots, etc.) in
the storage unit 121 as a standard or "reference" of
25 the dirtiness level of banknotes to be collected at the
money output port & (step S210).
Next, the transport-processing main control

unit 110 judges whether the dirtiness level of this



25 direction of danage, etc.) being ranked stepwi se in the storage
unit 121 as the reference of the shape |evel of banknotes to be

coll ected at the noney output port 6 (step S214). - 30 -

Next, the transport-processing main control unit 110 determ nes

whet her the shape-rel ated danage | evel of this banknote corresponds
to the shape-rel ated damage | evel of banknotes to be collected at the
money 5 output port 6, i.e., whether ¥€ s a | evel |ess damaged than

th h -rel ated I | bej tored (e.q., the d

Lhe shane-r el g damae level el no, slofsd (2.0 Une domoe
Locatson 15, ool IOt 80 cLotatlon of e, Jamnas dLEgEL! 85006 no
it does not coriespondieRnbReaRareetel ateddamgedieyehest banknotes

to be collected at the noney output port 6, i.e., it is of a |evel
more damaged thandihe shapeekelabetngagosged ewelepstaned. 15 (e.g., the
damage significance is great, the nunber of danmges is great, the
damaged | oBati on i s an Innpestant Hdoeatnon,cdrivesgamdgeodthecti on
affects the discrimnation, etc.), the transport-processing main
control unit dixcingy Jevelt hé hanknees ris) henicollested 20 wetch the
gate to a direction of sending banknotes to a |ocation which is
desi gnat ed by™®MY SIS PEREL Pon dRt i VT \E e SRIHRPEBNL 8T ghat i on
discrim bou

Panknoto' St LREor i WdSE HRPPoRTT CHENEITT ORd ag caraPed Shove, 25
o e ot AL RS0, B L R L T e okt
?ﬁg”gg?gtﬁ@| £ tykkD dogkbuchait hel9ate SAMOknENGhtd 18519 switch
direction of sending banknotes toward a location which
is designated by the off-designation delivery
destination designation part 229 (step S5218).
Next, the transport-processing main control
15 wunit 110 determines whether a shape discrimination mode
is designated or not (step 5212). 1In case the shape
discrimination mode is designated, it sequentially
judges whether a banknote being tested is the first one
or not while the automatic shape discrimination mode is
20 designated (step $213). In the case of conditions
being satisfied, the transport-processing main control
unit 110 stores a damage level with this banknote’'s
shape-related damage degree (e.g., significance of
damage, number of damaged portions, damaged locations,
25 direction of damage, etc.) being ranked stepwise in the
storage unit 121 as the reference of the shape level of

banknotes to be collected at the money output port 6

(step S214).



- 31 - to the direction of sendi ng banknotes toward the noney out put
port 6 (step 3216). In case the bundle of ten-thousand yen
(110,000) bills with non-uniformorientations contains 5 bills of
one-t housand yen (11, 000) and five-thousand yen (15,000) as shown in
Fig. 13, when "Return Port" is selected in the off-designation
delivery destination designation part 229, it is required for the
bank teller to repeat manual operatioflof putting a bill 10 into the

t t 5f ti [ d t | et if ' t
of or i entati ons of bi| FEhac k80 PR Ty L He BTG APARcOPREETba

wi t hout sortipggd %@H?ft%'i:ﬁ%egr&&%‘_{ﬁéi ang. g%:%»—gggﬁg‘l’%h‘?%ga%?ng

110, 000; however, 1n e case of enpor ary erve

sel ected, thed@ll &ff ichikegHhkRdré ocs LPSAorldie tePehat kRAONtY: dduge
ti mes because the execution of the first operation enables successful

bill collectidamadd hdvee dX0p@ARnbLES stofbdliddiarentdoat ephathemepei ng
di scrimnated and sorted from 11, 000 and 15,000 bills. 20 Thus, it is
possi bl e t® |owgtdien darg toel Lees, woh&tlozd ithiilse aaflevhé 3ase dammged
shortening the length of a time period for discrimnation required.
In addition, Bwnhdgheo havengel pbed cporas \Lavedepeangnstorad (¢-9.,
becones possible to take out three 25 types of bills (in_the exanple
above, the fadi® ("G ﬁﬁﬂpgﬁﬁc%ﬂet%léﬁﬁi &R Bipert eh-44prAESHd
yen bills with rient%hiogg otggr t han, t he Fa%% up and gggéght
orientation, 2hdFiVe PEnd BRESTENEUSAMPY S BOM &) AURRTaNS)
locaticon, the damage direction does not affect the
10 discrimination, etc.) (step S215}.
In case it does not correspond to the shape-
related damage level of banknotes to be collected at
the money output port 6, i.e., it is of a level more
damaged than the shape-related damage level stored
15 (e.g., the damage significance is great, the number of
damages is great, the damaged location is an important
location, the damage direction affects the
discrimination, etc.), the transport-processing main
control unit 110 instructs the gate contrel unit 113 to
20 switch the gate to a direction of sending banknotes to
a location which is designated by the off-designation
delivery destination designation part 229 (step S218}.
The discrimination about the banknote's
transport destination is done in the way stated above,
25 and in case the banknote being checked is judged to be
the banknote to be collected at the money output port

6, the transport-processing main control unit 110

instructs the gate control unit 113 to switch the gate



when there are only two takeout ports (noney output port 6 and return
port 7) through which bills are taken out. Furthernore, using this
tenporary reserve 5 unit 21 nmakes it possible, even when there is
only one bill takeout port, to achieve a continuous sort node which
gat hers several types of banknotes at a banknote takeout port, such
as the noney output port 6 or else, in an order of sequence
designated by the teller with 10 sortéd postures or orientations of
banknot e. . For_.exampl e, iin case .the continuqus, sort node
Vs Utilized, TheNBITEECEIER Prete P aR SR dPYBEdy SRS B ot
shown, the nongy.,ty ) @ndRRsty{gy or orientation of those bills to
gl%]teq{o(g%nongy 08 s

be collected at tput port 6 that is designated as a

noney takeout port in hips c@kchhe Ph@EEId &Sk MG helisaggueasge. The
data storage unit 121 stores therein the teller's designated noney

type(s) and pesiare0@r bdnilentvathonoefubiafdiotcrd eh@abeofisl tegterthahi | e
|l etting them be queued 20 in the order required. Additionally, the
transport - pr doklsks igf mmientbontand yen t (YILOpnds fang-tineuodind he
bill accunulation units 23a-23d. . Subsequently, the

t ransport - pr atessi ¥y W9 nagoAhewn UmiTig10 dewden ABstwaet Pert'h is
banknote being 25 tested is with its noney type and posture or
orientation eflfCH tifodbeoPLfrde$19 At igHe dedilg Tyt BRPEHL PRI
storage unit 121 and,. if it.i he, first_one .then se if.to the
oney out put TETEH Pabs' 220 0P ol et aers BaR L hoe e noney
types and po I I bel no ot her tﬁp - DOS he
first one ar Zﬁ%%t e%&‘?séeﬁ%@%i%hﬁ%%&@ |ntQLtGE1eotfe ﬂg}:yr}g %ekg{elrfve uni t

21. Thereght efntd B LRRAKHEEROER YoF €SI M URITned 24, op@gkngies with
their noney types and posfures or orientations other than the first

one are judgesbupldthe unidBeRoaL i PRANES SO NGHIRINEaCABhEObLf URil1s110: if
t hey i nclude banknotes with a noney type and posture or orientation
i dentical to hbémmmeofint libisecond bhklbeing collected without

sorting the different orientations of ¥1,000, ¥5,000
and ¥10,000; however, in the case of "Temporary Reserve
15 Unit" being selected, the teller is required to repeat
the operation only three times because the execution of
the first operation enables successful bill collection
with the ¥10,000 bills of different orientation being
discriminated and sorted from ¥1,000 and ¥5,000 bills,
20 Thus, it is possible to lighten the teller's workload
while at the same time shortening the length of a time
period for discrimination required.
In addition, owing to having the temporary
reserve unit 21, it becomes possible to take out three
25 types of bills (in the example above, the face~up and
upright ten-thousand yen bill, ten-thousand yen bills
with orientations other than the Face up and upright

orientation, and five- and one-thousand yen bills) even



10 stored in the storage unit 121, then collect themin the noney
output port 6; if they are banknotes with noney types and postures or
orientations except those of the second one being stored in the
storage unit 121 then send themto the enptied one of bil

accurul ation 15 units 23a-23d. Wen the banknotes in the tenporary
reserve unit 21 (i.e., banknotes with noney types and postures or
orientations other than those of the BErst one) are gone away, the

banknot t hat thered in t ti f bill ti
i 8 233 2300 (AR A5inERBY e& 0 TREOHe PR MaRBY pESE R be. or

o0 o T B P e PRI SRR L o

tenporary re equent |y banknotes that "are Wth
money types aggh postures or orientations other than 25 those of the
second one and that are gathered fromthe tenporary reserve unit 21

are judged by the transpotherfb6pSes gy NBHiIb GeMpoebrynkbsddds if
t hese include banknotes with a noney type and posture or orientation
- 34 - idebtiwalt t2l tades dt phesibled oren bdiemg téeeeedlsi onlheone
storage unit 121, then gather them at the noney output port 6; if
t hey are bankhbtlestatiemimpesy .t jpeschivvpastapndd ngpusr fent arddms

except those of the third one
P which gathers several types of banknotes at a banknote

takeout port, such as the money output port 6 or else,
in an order of sequence designated by the teller with
10 sorted postures or orientations of banknote.
For example, in case the continuous sort mode
is utilized, the teller specifies, by means of a
display screen not shown, the money type(s) and posture
or orientation of those bills to be collected at the
15 money output port 6 that is designated as a money
takeout port in his or her preferred order of sequence.
The data storage unit 121 stores therein the teller's
designated money type(s) and posture or orientation of
banknotes toc be collected while letting them be queued
20 in the order required. Additionally, the transport-
processing main control unit 110 empties any one of the
bill accumulation units 23a-23d.
Subsequently, the transport-processing main
control unit 110 determines whether a banknote being
25 tested is with its money type and posture or
orientation equal to those of the first one being
stored in the storage unit 121 and, if it is the first

one then send it to the money output port ¢ for



5 then send themto the enptied one of bill accurulation units
23a-23d. Wien the banknotes of tenporary reserve unit 21 (banknotes
Wi th noney types and postures or orientations other than those of the
third one) becone absent, the banknotes that are gathered and

accunul ated 10 in the enptied one of the bill accurulation units

23a- 23d (banknotes with noney types and postures or orientations
except those of the third one) are sedB to the tenporary reserve unit
21. In this wa by repeated.execution of the 15 above-stated

o ocessi ng. | COPMAHAS, po Sl LPauEh it nanevatuieg) 78 HOF BRERS ed
set of banknotes at_ t ; e p r i card e:W

desired order6§fOi&ﬁﬂﬂ§%§§%%séggHésgﬁﬁggtéﬂ%ﬁﬁﬂhg%%eg?ggggegf%%ﬁéény

type(s) and posd ;l{é?cr%réy gt QE@:Qﬂﬂulﬂéﬁ'%ﬁgftbﬁeh%e B%ﬁg;%s@?v@nd

postures or orlentations are used here, anknot es

al ternativel yuiger sor ! ecrrardagakkectesh based apodiarly REEEr (e okeES

and/ or shape-rel ated danage degrees. By sorting banknotes in this
way, it beBonks, Zmrdosdgidd eith dhsit noddey Somndesbankinpbesutss ngr a
smal | nunber of takeout ports and a small nunber of transport paths.
Thi s makes i toprrdiaiieonso otbgtucehamnuiaciivsthgpneosrs andgeatby Hdsane
time, lighten the bank teller's - 35 - workload b{ athering sorted
banknot es at BEIIRAE PHRESIELBErFain control unFFg.1%4 i§ Bhel agram

show ng 2 banknol &, S92t JIE™, L5sd) "SipP3RgLE B S bundl e 1 s

orientation identical to those of the second one being

10 stored in the storage unit 121, then collect them in
the money output port 6; if they are banknotes with
money types and postures or orientaticns except those
of the second one being stored in the storage unit 121
then send them to the emptied one of bill accumulation

15 units 23a-23d. When the banknotes in the temporary
reserve unit 21 (i.e., banknotes with money types and
postures or orientations other than those of the first
one) are gone away, the banknotes that are gathered in
the emptied one of bill accumulation units 23a-23d

20 (i.e., banknotes with money types and postures or
orientations except those of the second one) are sent
to the temporary reserve unit 21.

Subsequently, the banknotes that are with

money types and postures or orientations other than

25 those of the second one and that are gathered from the
temporary reserve unit 21 are judged by the transport-
processing main contrel unit 110: if these include

banknotes with a money type and posture or orientation



5 As shown in Fig. 14, if the discrimnation unit 22 fails to
discrimnate its noney type due to the presence Df a certain factor,
such as in the case of the first bill having a | arge skew, the
detection result of the discrimnation processing unit 116 10 becones
"Reject", resulting in the transport destination of the first bil
becom ng the return port 7 undesirably. In this enbodinent, even when
the first banknote is rejected, bankndttes are continued to be 15

d d f h t, D; , bundl f banknot i
gt hor 60 i n ot ST mEGROPR. SECERAaL e RedgcFPAFRALLonERS
It of the_,pi {. b Lrst '
i sor i mi nat | oA TS Jand ¢ FaeRorgihi L i Phe PlpRY P s
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In 20 Fig. 14p.8: banknot§e30btel 88HkhotSs SAWM rdohe$2ed q@ney type
of the second banknote was able to be first dlscrlnlna?ed %y t he

di scrim nati ofiostite2dr b€ echtOEesns Ngkdd W ticaer af ehet BRird one
destination-controllable transport-processing nain 25 control unit
110 shown bn Eign Lerics tdiemetbedhé cempiptat essl rg blidhc hactmbbhat fun
enbodi nent which is able to select whether or not banknotes are to be
gat hered at theltwride-@ddput Whent tiee i baritudragande tainPhrahe Hegeirg e

- 36 - orientation, dirtiness degree and/or shape-rel ated damage
degree as firdtitetlectRdknptefeWdracreRfhatites Grct PO2LHRSS vtk ch has

{he reans 101, SELASIBMBET o8 BhLethye (S pesuvaL b sl dhe
I's of the mongy dyiPe 42 REnkAbLES! EMaAlald G aTRSLCURRL A 1at ea
10 in the emptied one of the bill accumulation units 23a-
23d (banknotes with money types and postures or
orientations except those of the third one) are sent to
the temporary reserve unit 21.
In this way, by repeated execution of the
15 above-stated processing, it beccmes possible to gather
and accumulate a required set of banknotes at the money
output port 6 in accordance with any desired order of
sequence, such as the teller's designated money type(s)
and posture or orientation. Although the money type
20 and postures or orientations are used here, the
banknotes may alternatively be sorted and collected
based on dirtiness degrees and/or shape-related damage
degrees.
By sorting banknotes in this way, it becomes
25 possible to distinctly sort banknotes using a small
nunber of takeout ports and a small number of transport
paths. This makes it possible to reduce manufacturing

costs and, at the same time, lighten the bank teller's



6 but whose orientation or dirtiness/shape-rel ated danage degree that
is short of the level of the target banknote to be collected at the
noney output port 6. 10 However, respective parts (a) to (d) of Fig.
9 at (A) can be also inplenmented in a conbi ned manner while
permtting alternative designing of various enbodi nents, including
but not limted to an enbodi nent using the part (a) only, an

enmbodi ment using the part 15 (c) only3%an enbodiment with a

conbi nati on of the rts and (b an .enhodi ment Wi th, co-use of
the parts (a)w%@%%? ,byar‘i’((i‘% ﬁréﬂgoﬁﬁ)’#ﬁé%‘? tl?rrTPBﬁ“&Freﬁgthé BEREEE (a), (b)
and (O in conby iqQn..../lt is noted that although the illustrative 20
enbodi nent ab%%g§?§!§$¥§ﬁged to sort banknotes into dirty banknotes

and cl ean banknotes in @enpagi $aNaWatdgtdhe sHRfied di hhhiResse ! &Yl as
a reference level, it is also possible to sort theminto banknotes

wWith their dirésulessiegvehe €guat bankdsrdliof anesadleves sépseckd
and the other banknotes. As for the shape-rel ated damage | evel al so,
sim |l ar arbangensmven dme Fagpl Léablé. the discrimiAddithonaity22 as

anot her enbodi ment, it is possible to enploy a nethod having the
steps of - 3Eilstieppilsgrinénatoanes mpersfy Fapenduestprbhet he noney
entry port 5 upon rejection of the first banknote, permtting the
teller to selRE]SSATE vdr 3t RBTHRAEN ST misvehi 68 8 FBepeadrith nued

or not, and then A restant' Re.ENS SoPYE MY, ORRLALLRD IS the

result of the discrimination processing unit 116

10 becomes "Reject", resulting in the transport
destination of the first bill becoming the return port
7 undesirably.

In this embodiment, even when the first -

banknote is rejected, banknotes are continued to be

15 advanced from the money entry port 5; so, a bundle of
banknotes is gathered in a sorted manner in accordance
with a discrimination result of the bill that was able
to be first recognized by the discrimination unit 22
among the second bill and its following ones, In

20 Fig. 14, a banknote sort result is shown in case the
money type of the second banknote was able to be first
discriminated by the discrimination unit 22.

The processing flow diagram of the

destination-controllable transport-processing main

25 control unit 110 shown in Fig. 9 is directed to a
processing flowchart in the embodiment which is able to
select whether or not banknotes are to be gathered at

the money output port & in accordance with the banknote



continuation of discrimnation is sel ected. In the way
stated supra, by providing the paper sheet handling machi ne capabl e
of performng, in the process of banknote organi zi ng works, the
screening 10 and col |l ection of banknotes in a way pursuant to the
banknote's orientation, dirtiness and/ or shape-rel ated damage degree
in addition to denom nation values thereof while at the sane tine
sinmplifying manual operations required® rt is possible to lighten the

15 teller's workl a%.and gLsg.i roye the effjciency of service

count er wor kserientacion, dif §ﬂ%€?cﬁéﬁf?ﬁj Pruﬁgﬁzgfﬁﬁ T@Athose
killed int t I ' - L RL

Tade on enbodiibas, BBreR. A0t Phst el QIR0 h0 AESGT LB AR PEST

thereto and via{iou® GhangascANHasoghd igald 0N MY 1 Ber PRG ey diut
departing fromthe spirit of the invention and the scope of the

appended cl aite.cold&CL ALYD: adchnpbdes ors heet: heandhboga 8P PRE S e
conprising: a noney entry port for receiving paper sheets;
5 wunit 21, or not a certain kind of banknote which is of
the money type to be collected at the money output port
6 but whose orientation or dirtiness/shape-~related
damage degree that is short of the level of the target
banknote to be collected at the money output port 6.

10 However, respective parts (a) to (d) of Fig. 9 at (&)
can be alsc implemented in a combined manner while
permitting alternative designing of various
embodiments, including but not limited to an embodiment
using the part (a) only, an embodiment using the part

15 (c) conly, an embodiment with a combination of the parts
(a) and (b), an embodiment with co-use of the parts (a)
and (¢), and an embodiment employing the parts (a), (b)
and (C) in combination.

It is noted that although the illustrative

20 embodiment above is arranged to sort banknotes into
dirty banknotes and clean banknotes in comparison with
the stored dirtiness level as a reference level, it is
also possible to sort them into banknotes with their
dirtiness levels equal to the dirtiness level stored

25 and the other banknotes. As for the shape-related
damage level also, similar arrangements are applicable.

Additionally, as another embodiment, it is

possible to employ a method having the steps of



a plurality of take-out ports for output of paper sheets;

a discrimnation unit for distinctly detecting orientations of paper
sheets; and a storage unit for storing the orientations of
paper sheets, wherein an orientation of a specific paper
sheet received fromthe noney entry port is detected by the
discrimnation unit, wherein the orientation of the specific paper
sheet detected by said discrinination3dni't is stored in the storage
unit, and wherein p .S rte t her for

accurul ati on %€§§?ﬁﬁ£ﬁﬁ¥hP%$§ﬁ8?5§aigﬁﬁﬂg“§%%F§%Fﬁ%agg%r%%%%% with a

compari Son 1 esi fy Wit heeh 20586E 05 A he THEGHT benpapes, sheet

being stored in said storage unit, erein said plurality
of take-out pe&isitticididRedtel MBACYo 0sd Rikt RGIhker traywvutl of paper
sheets and a return port for returning paper sheets, and wherein
paper sheets adschirdmattioa f$anmeoibe otdrentratddwragsot heaspechdn c paper
sheet stored are sent to the noney output port while causing enmaining
paper sheebs testrrigathdéhedaboveheotred weysdrioni athesothed manner,
wherein said discrimnation unit further operates to detect types of
paper sheet s, coHereiat ion gfsddpagbnimatiqrurithéelsebeds t he paper
sheet types, wherein type and orientation of a _specific, paper sheet
as received fromsaid é@eeﬂ?}’ys‘b’%‘??é %"é’%ebél'ePEEYé%l‘E? é’éﬁ d

di scrim nation it ek el . and. _or.i ent ati f_the specific
paper sheet v%?é:j% asrhéa\gge?‘g%?étﬁinﬁy&%%?l di 8¢t %engh g%r%ﬁl at'e St ored

In said storagg ‘ﬁ?&oes@@.f‘“ﬁ%ﬁﬁé‘té’ﬁrgﬁarﬁ%%rgswb‘il?cQEi@ﬁé é&éel}{-g‘?fga”d

orientati-on to the specific paper s stored are sent to sa noney

out put pofd viid &NaLTtAGn 6FEbah RtbRaden sheaySptieshgngatdeanad at
the return port in a sorted manner, and sai d paper sheet

handl i ng appasatiustfelrst beteabapios) Mfirtiness and/orash&pparsiiated
reserve unit for permtting tenporary accumulation of paper sheets,
wher ei n paperdanegs sleigdent Loabddht igpeamenomioptaononaivwes he
speci fic paper sheet stored are sent to said npney output port while
causi ng one OIS Yhdde dhebhe FHRMITIMY SiAPLipEiRg Barmiahecific
paper sheet and t. different therefromin ,orientation to he sent to
Phe. t empor ar yoR SR @ SRFECARBS Catisi 1 RPN b EhtShedi® to be

gathered af tggiféﬁdgr@o@%igahnaﬁdS&Eégxkﬂgyyw%rthe efficiency of

service counter works.

It should be further understood by those
skilled in the art that although the foregoing
description has been made on embodiments of the

20 invention, the invention is not limited thereto and
various changes and modifications may be made without
departing from the spirit of the invention and the

scope of the appended claims.



2. ‘The apparatus according to claim1l, wherein said specific paper
sheet is a paper sheet which was first detected by said
discrimnation unit in an event of tragsaction. 3. The apparatus
according to claiml1l, wherein said storage unit stores as said

speci fic paper sheet a paper sheet as first detected by said
discrimnation unit. 90 4. The_ apparatus according to claim1,
further conprising: transport nmeans for transportation of
paper sheetgypyderein a paper sheet which first passes through said
dlscr|n1nat|on unit by said transport neans is stored in said storage

unit as sajd specifiaC gapRer s§Beethandling apparatus comprising:

a money entry port for receiving paper sheets;

a plurality of take-out ports for output of paper
sheets;

a discrimination unit for distinctly detecting
orientations of paper sheets; and

a storage unit for storing the orientations of paper
sheets, wherein

an orientation of a specific paper sheet received
from the money entry port is detected by the discrimination
unit, wherein the orientation of the specific paper sheet
detected by said discrimination unit is stored ;n the storage
unit, aﬁd wherein paper sheets are sorted and gathered for
accumulation in the plurality of take-out ports in accordance
with a comparison result with the orientation of the specific
paper sheet being stored in said storage unit,

wherein said plurality of take-out ports include a -
money output port for payout of paper sheets and a retﬁrn port
for returning paper sheets, and wherein paper sheets which are
the same in orientation as the specific paper sheet stored are
sent to the money output port while causiﬁg-remaining paper
sheefs to be gathered at thé return,port in a sorted manner,

wherehusaiddiscriminationunitfurtheroperatesto
detect types of paper sheets, wherein said storage unit further
stores the paper sheet types, wherein type and orientation of

a specific paper sheet as received from said money entry port
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are detected by said discrimination unit, wherein the type and
orientation of the specific paper sheet which are detected by
saia discrimination unit are stored in sald storage unit, and
wherein paper sheets-identical in-type and orientatien to the
specific papér sheet stored are sent to éaid.money output port
while causing remaining paper sheets to be gathered at the
return port in alsorted manner, and

said paper sheet handling apparatus furthex
comprising:

a temporary reserve unit fof permitting temporary
accumulation of paper sheets,

wherein paper sheets identical in +type and
orientation to the specific paper sheet stored are sent to said
money output port while causing one or moré paper sheets
identical in type to the specific paper sheet and yet different
therefrom in orientation to be sent to the temporary reserve
unit and causing remaining paper sheets to be gathered at the

return port in a sorted manner.

2. The apparatus according to claim 1, wherein said
specific paper sheet is a paper sheet which was first detected

by said discrimination unit in an event of transaction.

3. The apparatus according teo claim 1, wherein said
storage unit stores as said specific paper sheet a paper sheet

as first detected by said discrimination unit.
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4. The . apparatus according to c¢laim 71, further
comprising:

transport means for transportation of paper sheets,
wherein a paper sheet which first passes through said
discrimination unit by said transport means is stored in said

storage unit as said specific paper sheet.



