- 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 co%nters 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 pAwdd tdifds@nsia@berseovi ity f1 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®AKHCGREUED ORANTHE nNVBMNIIONe i s used to arrange or
organi ze bills for causing themto align in orientation, it has been
required to enpl oy a nufberpegsant |invgosiont rpbrtes capneasdnditfy in
nunber to bill types to be sorted and many transport paths for

sendi ng bi | | s PegesyEResakbdyiling apparatus and, more articularly,

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 te the national
15 central bank. When doing sc, it i1s 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 orientaticn, 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 takeocut



- 2 - ports. In addition, the bill organizing machi ne as taught from
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 |abor efficiency of office counter
wor ks. 10l n accordance with one aspett?2df the invention, a paper

sheet handlin arat us for .performn ecei pt. _and pay:out of paper
Shoets Ts proVTHet THb J5EB6TO0ncEtS HARkY (g ipar st BEoTe & Fanged to
i nclude a Mongy, S r ROTp-BOPHECSE ¥E 8 A PARET +31CLE1 o PNE; OLed
plurality of take-out ports used to pay out” paper sheets, a return

port for retusRiNgs PRI oRNEBHASEISPs 2 FIHONRY ho’hb@EBREAFY the
reserve unit for tenporarily holding therein those paper sheets

accepted froméheetoney entry port, a discrimnation 20 unit that
distinctively detects the type, direction (or orientation) and/or
damage degbee of each gapeés sheeéfometarangpedt pdt hhiier invention
transportati on of paper sheets anong the respective conponents, a
storage unit ¥orlighgrmghenepskhoaat af apoliensy gas thei peecednsofor 25
orientation) and/or damage degrees of paper sheets to be sent for

col | ection at *¥¥R¥ 1forily Vadt BHif pypEs _(PQ£§&h§mP€ﬁfsﬁPFEh?ﬁg bet ween
paper-sheet dShANRIReSIRY BITILON:L ORI {rdRAREOLAR"TG L1 N the

efficiency of office counter works.

10 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,



i |
-~ 3 - direction (or orientation) and/or danage degree of a paper
sheet, thereby permtting a specific type of paper sheets to be
collected at the noney output port. According to this invention, it
is possible 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 makes it possible to lighten tie Ietler's workload in the

process of 10 _arrangi ng or organi zing pa sheet s.
obj ects, feat@tECHR dRFartsd BganOShea$$KR§nqqm?gﬁ ArIBERORE @

apparent fro f Wi ription of the i.ments of the
i nvention ta%%glﬁ %oénﬁocdnggfgﬁg% %’%’yf'h{;t%c%oanpsg%%%gcg?é{%en% . 15
BRI EF DESCRI R W PRAUENGS) 1ected at thdined | fdi ggram
showi ng a conﬁ&%# eclgt:f}eon of a paper % e%t %amﬂ I ngnﬁéctﬁlﬁﬁgl.l pot
Fig. 2 is a diagram schemmiriea |MQSE%W%!Eh¢EhﬂﬂBh§r&%|i§tEH§§yﬁﬁe0f a
paper sheet transport device. 20Fig. 3 is a control block diagram of
t he paper 3heed disnspdmatdepaper sheets withouti Ghednksdafdi agr am
showi ng an on-screen display image of a counter work nenu.

teller in financial institution to set up the type,

O her

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 CF 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.



Fig. 5 shows an on-screen display inage of a 25 banknote-organi zi ng

wor k nmenu. Fig. 6 is an onscreen display inmage of a
processing result. - 4 - Fig. 7 is a flow diagram of an
operation of bill-organizing work procedure. Fig. 8is a
flow chart of a billorganizing/counting operation of the paper sheet
5 transport device. Fig. 9 shows a flowhart of a

procedure for control of a transport“d%stination.of bills.

Fig. 10 is a dlagran1srgng_nq ag gx%ggledog cl ass EéﬁatlontOfn £
orientations of banknot'@?" I0Fg’ VSR Ay ShEhg -4 eRanpl e
of classificati o, [ o L e banknot es. Fi g.
12 is a diagr%%?gré%ﬁéﬂf%iﬁ&zigﬁglggggégﬁé%éification of shape-rel at ed

damage degrees of banknstgs.g 33Fh0r1d3 8@ day yMmghowi ng a
banknot e discrimnation result.

organizing/counting operation of the paper sheet
5 transport device.
Fig. 9 shows a flowchart of a procedure for
control of a transport destination of bills.
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 DESCRIPTICN 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



Fig. 14 is a diagram show ng a banknote discrimnation result when
the first one is rejected. DETAILED DESCRI PTI ON OF THE EMBODI MENTS
200ne enbodi nent of this invention will be described with reference
to the acconpanyi ng draw ngs bel ow. (Enmbodi nent 1) Referring to Fig.
1, a paper sheet handling 25 nachine in accordance with one

enbodi ment of this invention is shown. In this enbodi nent, an

expl anation will be given of the case fhere the paper sheets to be

-5-.  handl ed banknot bills. i ter terninal
dovice 1 is aPtBHTAd QGAUR AR Bnabl LE- & KU Br L FEPRCGF el | er

to deal with Eg@&?ﬂ%léﬁﬂé}ﬁ_f QN ,and fii papchdl; td ac@l%ac‘:te'il%?&%es a

informati on or S counter term nal device

general |y madegotRcof @ dhisRirayeuiet whi g6ai nedides & cgathode ray tube
(CRT) or aliquid crystal display (LCD) nonitor or else, a data input

unit incl udi ngngokeythiont drandieanaipdi dtanga &M rCen foakaedohher
"nmouse”, a communi cation 10 nodul e for providing comrunications with
a paper shéettheahbiport Theld eeudteni thrméndl nked dehdr étsogenarally
conmmuni cations line 3, a control unit including a central processing
unit (CPU) antade ‘¢m, ohml Hsplgvagaitinvhiconbnghudesd socaghhdedray sk
drive (HDD) or the |ike 15 data storage devices. ,
tube (CRT) or a liquid crystal display (LCD) monitor or
else, a data input unit including a keyboard and/or a
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 processing 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 or 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 transport device 2 perforns pay-out or wthdrawal and
deposit of banknotes along with uniform alignnent of bnaknotes. This
transport device 2 is connected by the conmunications line 3 to 20
two separate counter term nal devices 1. Further linkable thereto is
a managenent termnal device 9 for nonitoring a present state of each
devi ce. The paper sheet handling machine is nmade up of
these counter termnal devices 1, mana@enent 25 terminal device 9 and

heet t t t butt
Dutcon that | &1 DORREHF GtwsaBy 2 EBEHr of - Ser ARRUSATH %0r P Fer fnen
h he b d
Al gnmont. of hanet “whney FEeG S IRoR RS (GO sButer

port 5 is a shets tbduatahiighot Eﬁetﬁéﬂ)&f Pt Qafra%@%%% bBtocthe

paper sheet transport device 2 when he/she deposits and organi zes
bill's. A noneyhén ché fide plaosd tissatidedriinbidOWitlNG .t ell abnko t ake
withdrawn bills out of the transport device 2 in the process of
conduct i ngacashitmit helrdwd dsonsedgani al gy barknstlder Aor eaken port 7
is used to return to the teller rejected banknotes as generated in

t he process 10ibhdrrititldidd schetkodepbei tvangpartgalsiviicrg2bankhbees.
Fig. 2 shows schematically an internal structure of the paper sheet
transport devPEgcgss of condUCtlﬂgtéﬂﬁ%r%%@th%ﬂﬁiﬁeOﬁnPFQQQlFénﬁ

t hol di ng b te ted
banknot e5 o BHFRCTR norbd S RERePREC Al oF SciTH (i Ron i £ooone

functions to gdiprL) @%%tec% td“%ak)éﬂ?teé“é@‘a dildebq %r gféi gPo%e??

(orientation) and da egree of every banknote inv
accunul at iggn &ﬂ'ﬁéhéi%hd‘bﬁ@@i d@ﬂ@syﬁbtofqgrjbdyﬂﬁﬂar%BBKEMQSSOf

banknote, 20 are cash-Keeping or "vault" boxes whi ch each keep
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 tempcrarily accumulates counted
15 banknotes or bills gathered therein. A discrimination
unit 22 functions to discriminate the type,
authenticity, direction (crientation} 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



banknotes of a sane type. A recovery unit 24 is a cashbox that holds
therein those banknotes that are rejected by the discrimnation unit
22. An upper transport path 25 is a conveyance passage for sending 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 t.he bhill _accupul ation ynits. 23a-23d toward
the ubper & ahgper thpaii st P AR inags| MEte omd ACe B arEs F Fafepor
path 27 is a ER@V@/%%“&% $NBaPANKBOL LS, [P PHN @ sARNEY entry port

5 to the upper tra rt path 25 A noney output port-associated

transport patfc@8nSatd Fommayer 288k sgnebitr-badenelpeef teahtpsrtipper
transport path 25 10 to the noney output port 6. A return

port-associ atpstii rahsport path 29 is a conveyer for carrying
banknotes fromthe upper transport path 25 to the return port 7. A
tenporary Beserve unit X @edeiyninpahsport-petdridteds taanspoeyepatior
sendi ng banknotes from the upper transport 15 path 25 to the
tenporary reseéfveS thidovEyex ferpBrasing daarnotas froaksheunoney
transport path 31 is a conveyance path for sendig% banknotes fromthe

tenporary res8RVEY it" 21 % 'R RBBDHEr CEFRFRYTT PAYE KO25. A money

Accunmul ation unit feed-in transgg&ttpaths 2a%£31§%d.are conveyance

20 passages FOPT %§1|?ﬁfj&5ﬁﬁﬁé?es f oM the 1 Ser (ranSpdr tpath 26 to
the bill accugy agém@'btaak%%eé§39maeérp@%p@ x-raéggawgémnzymt

t ake-out transport pat 33a-33d are conveyance passages f carrying

banknot es1br om tfiee acmeWloattb@n Pokt Se 2338 23 ire e t2askoveited
transport path 26. A recovery unit-associated transport path 34 is a

conveyer for semtpgrthaachotesibr ancodieeyamefod rarspant pahkn@tes o
the recovery unit
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 1lower 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 ou put port 6. A return port

paper - sheet detection 10 sensqor 39 is ensor whi ch detects whet her
there is a banknote(s)Jﬁr¥ﬁﬁﬁglFeFﬁPﬁobg?§ 5 @ sensor WhicCh; geteCifons

a control blo [ t e tr Ity deyi 2. The
paper sheet t?gﬁgp%%@eﬁtgeggsﬁgg ghigg@g'nt r%lrb%&% t36w§:'§c§8€onsi sts
of a busi nesschasked¥OCRFSIaNGi¥BELISA ARGy dH aNHRRNkhoREOEESSI NG UNi t
2b. A task processing nmain control unit 101 provides excl usive
control s overtt&espawee chuntzemoheynenaty deyit € gsape raikthekie dgpsagesgnt
termnal device 9 and al so 20 controls respective conponents. An
upper -1 eveb coemswi cHi iiGn acerhsok whith 102 exord mbletheemibateat $ ans
with any one of the counter term nal devices 1 and nanagenent

ternmi nal devikanignoye LUt tien thentpdey uelk trv (B wordt.r oRsmphey searput
button 4. A buzzer control unit 25 104 controls issuance of alarmfor
war ni ng not i cROXA PERAF EHFCLoPeLRFELADSSEHIRT ol 1SuPnSBASARIVIESH of

| anps. A displ control .unit.106 controls the display,device. A
| over | evel - CURRR A TR Por Tt Tty Bntpg tesey

i cati : ; . . | ol
ﬁﬁmm%g%g??‘g‘#%ﬁ%&%{l&o|6r'§P§‘p%EUP‘r’Olggﬁsl&q’elwsthe%te abr8LPEk contro

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 maln control unit 101 provides
exclusive controls over the two counter terminal
devices 1 and the management terminal device 92 and also
20 controls respective components. An upper-level
communication contrel unit 102 controls communications
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 control 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-c®ntrol unit 114 controls a

notor(s) for the transportat,ion . use. A transport path novenent
di stance countERLEME BRI ORINBIER BRoUMAIP i REPSRSBORE 15

path. A discrifipag)on processing.ught, 6 e form diserhgi ot hen of

banknotes. A fonéy entry port control U contro € noney

entry port 5. A-1RREY QWIRHLPANECRRL LG 'Ea%%n%Q“tlb@| $st Qe nmoney

out put port 6. An accurnulation unit control unit 119 20 controls the

bi |1 accumul ahb@dr¢hd$uldBaod3@dr oAl hgNPOf @b Ydd185 &Y & n¥Birha€@Bh! OF
unit 120 controls the tenporary reserve unit 21. A data storage unit

121 st ores 5t hehei tadhesetagsingf antrat 2en of the transport processor
2b along with data on a discrimnation result 25 of a banknote that
was first detected. Figln &dslidienanaohranseert dixplesgingageiof a
counter work nmenu 210 which is to be displayed on a display screen of
the counter tEPRFFRA WEWG cld 01 contreds. tyaRsoay teHos Qfdgéﬁxa9t?%age

of 2,011 o oplsing verle meng 220 ubieh L 9 ol red g0, (he displ 2
processing regilhu i d e WJtiPLRYCEa 9P ShScessing unit 2a. A
10 sensor control unit 112 controls the sensors. A gate
control unit 113 controls the gate. A transport motor
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 mecney entry port
control unit 117 controls the money entry port 5. A
money output port control unit 118 controls the money
output pert 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.



5 screen of counter term nal device 1. On the task menu
screen 210 shown in Fig. 4, a plurality of task nmenu buttons 211 are
provi ded. These on-screen task nenu buttons 211 include button icons
of "Money In", "Mney Qut", "sorting", etc. Wien 10 the "Sorting"
button is chosen by a nouse cursor C from anong the task nmenu buttons
211, transition is made to the biII-oGganizing task menu screen 220
shown in Fig. 5. On the bill-organiZe task nmenu screen 220 15 shown

in Fig. 5, it ovi ded, includi . t

dosi gnat i on_ pAEY: 25 LIS (o dlag AhEaREs 10f Heoh ety ding work®

ge”.om nation yayye z’gd nﬂfi&?"l“s’“&ﬁ%@lﬁgeg%ﬁOt%ﬂeec&iesfblasrb%%@%ht¥f
esignation part 222 as a neans for désignating a‘nurbér of paper

moneys 20 to bgugedt edSfhnA Hehgeki N did i ngtion @ﬁgbg@?t&ﬂgg@art
223 as a neans for selecting whether directions (or orienfations) of

banknotes to be gobtesiad my ecstlbe2d)std nenlisihgd a@fedneh, taedi rection
designating part 224 as a neans for designating a direction (or 25
orientati of) strbamkebtesiieimdgecolihattéeyiee diortiness discrimnation
designating part 225 as a neans for selecting whether the collected
banknot es are needed t Phdhdi SEEkguirsnecscTeregileshowndiipt Fhgssdor -
11 - contamnation, a dirtiness |evel designation part 226 as a neans
for designati AgPaWeR+15h&ds tdsdr 888 PERECBAMAdN0%ES BEPKEAEBE | ect ed,
\"’A‘hzt‘ﬁgf di ser i 0atd,on 483l 093tk ge RA S LAt £ A TR aLoLuBeLECt I N
icons of "Money In", "Money Out", "sorting", etc. When
10 the "Sorting" button is chosen by a mouse cursor C from
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
bg 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



5 the banknotes being collected are to be distinguished in degree of
damage (breakage, crease, holes, etc.) relating to the shape of
banknotes, a shape | evel designation part 228 as a neans for
designating a degree of shape-rel ated damage of the banknotes to be
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

desi i d i ion | N f bill i t.h_di i ,
i rtiness 15 FEUEMELE Shago TETATSa° dARLEs TEVRIE Ve RaRFe2 A8
sel ected as the bapnnl el adia okl RG! £y, A HALLIRIAGSLR! Enbut ton

230, and a cance utton 231. e noney type designation

part 221 is apgerecdobaichoneertty, sgl sedpomidfermiewutiype of 20
banknotes to be collected at the noney output port 6. In this

enbodi ment, " Aws dgmdtindipsrer 2271 ast akeaanyp, fovhisel dc ihar waetheet i ng
to the noney output port 6 those banknotes that are the sanme in noney
type as a $Spethéikanmeotefs tledsg baskpoted ase ddvdreced sttiogutbbed@b
money entry port 5, which was first discrimnated by the

di scri mi nat i ohAnude¥reR;cheaepge, (Prepkage s cirRmsa bir@les desFghat e

ot her choi ce ogiions, such as, "Ten-thousand Yen," "Five-thousand Yen"

or "One- - 15°1aBApd bhdPRefaPRhPERPRR R e ted FhAPENGe XS peci fi ¢

noney type, "onl w Print  BiLLs" _or "Onl d Bills" which is for
desi gnati ng d§§?¥§é$%%ﬁ$ éfﬁeé?%néﬁ/%n e%?% é%ﬁlé%sﬁﬁnamﬁpp"afor

desi gnaling eyggyed il r315Rgk héméglg]@dé@dagv Haligolickl Loagapor!

device 2. _ e quantity designation part I's a text box
whi ch per apt scgdat ectdputa h-desighatt@nobe B JHEMIEKHQf vBapknotes to

be collected at the noney output port 6.

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 Dbanknotes to be collected at the money output port 6.
In this embodiment, "Autcomatic Discern™ is 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
nmoney output port 6 without taking cald€ of the directions or
orientations, the check is renoved. §0The dj rection designation part

224 i's a conbb BESEThI AN perics 81 EOFi SRS UM IRG ScSPER1LiC
(ortentatl on) ol PSRt syt RecaLLeE! gt Lo Lhe JEncycoul g 0o

6. Fig. 10 sho classi I'on
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c!assified as own 1 n Fi e d!scrlnlnatlon uni _
di sti ngui shesyaads et £Ctey trag 10xagk dééﬁ@ﬁéﬂthﬂév%&yeﬂbﬁbyoﬂrﬁé_a
is

bill whenever - 13 - it passes through this unit: if the b
with a directtiat ofs "HarRadpb& bpei ghll, tthedpdrat davdicgceimi nation
result to set at 1; if a direction of "Face-up & Upside-down" then
let t he"di scrim nati on The egahnt ibg @esignat o goirto 28f i5Faceegown &
Upri ght box which permits data input for designation of a
number of banknotes to be collected at the money ocutput
port 6.
10 The direction distinction designating part
223 is a check box which permits selection of whether
the banknotes being collected at the money output port
6 are to be distinguished in direction (or
crientation). When it is needed to collect bills to
15 the money 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 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 to be collected to the money
output port 6.
Fig. 10 shows an example of classification of
25 banknote directions or orientations. In 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 recogni zed by the

discrimnation unit 22, it is also 151gossible to designate any one

of other options for designatiopn.of a specific direction, such as
“Face-up & Upth gitSaes RHEHaRAAES BT Bt e tiTdond HLEBr fght .

"Face-down &

"Upsi de-d

own'
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t he noney out put port 6 are needed to be

in dirtiness degceaip Whenpdidesaohankoréesldeite calskeehedat fok he

noney 25 output port 6 are to be nade equal
each other5 arehelk bes 2variked dbrebiSopast ."Rfendolkd halkpbdgles” ar e

col l ected
dirtiness
dirti ness
sel ection
t he noney
an exanpl

at

t he noney output port 6 while taking no care of the

degtken ldte tdifeckscrimgnatignregmuddbe 3; and, if Fhe
| evel desjgnation part 226 is a conbo box which permts

of @lEEFRtidessE ddgresdarnt helpRifieistad "t $hee &8k Beted at
Fig. 11 is a diagram show ng

out
e of

ut ort, 6.
P%?%ﬁ%ﬁ%?é%tion of the dirtiness degree of banknotes.

the Cas? of the bankno%ﬂt%bﬁbknfﬁStﬁfgr§ﬁ§53¥ﬂé%l the "Auto-

10

15

20

25

discern" is exemplified, which is for collecting to the
money output port ¢ only those of the banknotes
advanced from the money entry port 5 which are the same
in orientation as a specific one that was first
recognized by the discrimination unit 22, it is also
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".

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
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 output port 6

while taking no care of the dirtiness degree, the check

i st1ngul shed

in dirtiness degree to

gnating part 225 is

In



classified as shown in Fig. 11, the discrimnation unit 10 22

di stingui shes and detects the dirtiness degree of a bill 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 with heavy dirtiness ("Low Qual ildy*) then let the

di scrimnation result %e 3. Al t hough in this enbodi nent
the "Auto-di st8rh®™?E%exenplified, which is for collecting to the 20

noney out put port 6 onyﬁug%§%ﬁgﬁeggngggéfsdgggéﬂ%ﬁia% §g¥ggg§gei%o§1

the noney entry port 5 and are~equal i ine o or

Less dirty thagudo SRRELACIPBREAILE Y0160 4P 1 15ty dkaabll gagede by

the discrimnation unit 22, it 1s also possible to 2 esi gnate any

one of other ghoige WHUMItes $YCheaso! Hhahed idne' rbakycalitgeEi NY
grinme-free banknotes only, "Low Quality" for collecting heavily

dirtied bibl spentyé. and "High to Md Quality" for collecting - 15 -
those bills with their dirtiness degrees ranging frommddle to high

| evel s. Al tRigugh li Ast Bi diembadi seninchendiexbinpéssoflegr ees
are classified in three steps, it is also 5 possible to classify them
nore finely. classificatiomm@fskBpeddrstness rfgitgl%?@ @éEs PgREPPRYS par t

227 is a check box that permts.se|ection of, whether the banknotes to
be col I oct6q 58 FHD TR toGhSPaRBIoES G IS AEUrERSaoRR S

shape-relatedcgggggghgfg&p%howﬁegn Fig. 11, the discrimination unit

10 22 distinguishes and detects the dirtiness degree of a
bill 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 mcney 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



10 it is necessary to collect those bills at the noney output port 6
that are uniformin shape-rel ated damage degree, a check is added
thereto. Wen these bills are collected to the noney output port 6
while taking no care of their shape-rel ated danage degrees, the check
15 is cleared. The shape | evel designation part 228 is a
conbo box for permtting selection of a shape-rel ated danage degree
of banknotes to be collected at the nd®ey output port 6. 20Fig. 12 is

di how . 1 I ificati f sh d
Goorcon. o cFAOBe B BT RS- B LEPtATR BB B B
classified as shown -§kﬁ%ﬁhli%elghe discrimnation unit 22 distinctly

detects the sﬂape-re ate amage degree of a banknote 25 whenever it

passes therethrough: ifatdigRRNKAOLE: & Sedbb®i il @ Heh@k rk$nakgost
free frombreakages ("High Qiality"), then let a discrimnation

result be setgé@rdesidrd haislifika in ehsdataapd,hia ski ghkobr eakage
- 16 - ("Mddle Quality") then let the discrimnation result be 2;
and, if it5ispbesaibly dardgedifyLoheQuadbid yf'dndlhen | et the
di scrimnation result be 3. Although this enbodi nent exenplifies the
5 "Aut o-di scern"” whi ch The fshepeofilecrimynabiathalesiyep téngpnerpo?2’ 6
only certain P sk Mo Lhat Cpomirs Selection of whether the
banknotes to 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 is added thereto. When these bills are
collected to the money output 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. 1In 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: if 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



fromthe noney entry port 5 and which are equal in shape-rel ated
damage degree to or | ess danmaged than the banknote that was first
recogni zed by the 10 discrimnation unit 22, it is also possible to
desi gnate any one of other options, such as "Hi gh Quality" for
collecting only those bills which are alnost free from shape-rel ated
damages, "Low Quality" for collecting extrenely shape-danmaged bills
only, and 15 "High to Md Quality" fol®allecting those bills with

t hei h d , i f id to high I | .

Wil in Lni s OHBH oHe Lie 0 FEPRCLEL dba ot B BURESET Feaet
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conbo box whi gReReldh tihe WHRRRARKAPLES Aol B4 JF.nto the noney
entry port 5 contain a bill with its direction or orientation and
dirtiness 25 and shape Alalouahe thot sgbedimshtaseanpilliifite bre
col l ected, selection of one of destination |ocations to which this

bill is toSbhe"Bent-diogcednphéchsébe€or ngplbexttitriyi $cbithke shoeayd be
sent to which one of "Return_- 17 - Port" and "Tenporary Reserve
Unit". output perofylenly FRFSaeRDoM MaieMhigh gnecadereetdon

is performed with respect to the direction_or orientation, dirtiness
and shape, itIFePaH KEEY FPETE PTRI P APd ithiiAldGae &aredt idn of the

di ti i ent at] djrti d sh . Th
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by the mouse gursor: & il 128985 60T rLOSIAUAL g thg bi Il transport

device 2 to
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
their 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 locations to
which this bill is to be sent—for example, selecting

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



10 start a bill organizing operation required. The cance
button 231 is a button which causes, when sel ected by the nouse

cursor C, the systemroutine to exit the bill-organizing task nenu
screen 220 and then return to the nmain task menu screen 210 15 shown
in Fig. 4. On a processing result display screen 240

shown in Fig. 6, several itens are provided, including a noney type
i ndi cation part 241 which indicates od€ or nore noney types of the

banknotes col|lected at the 20 noney output port 6, a quantity
i ndi cator uni P42 & cH SRATEEYeBeEREVALMEY of bills col lected, a

desi gnation content indj.gator.243 which shows the cqontents sel ected
on the biII-organizingqu' uﬁgnﬁnsggé%naafﬁﬂge |§1%5?%a0883tinuance

button 244 fogeggcgfc;};ii@ip%gf{ogglegg Mgﬁrgé;%gdmot %{% d32dcafof NGy

button 245 for conpletion or zing tas

Wien sel ecti ngri&ier £0M8r,NuA uhtes 244 ﬁg?ﬁé¥3ﬂﬂ“&%eagﬁbsgbsgibiée

systemroutine returns to the bill- - - organi ze task nmenu screen

220, foll ogedtbyalr@nsiddiondualt Belaexiobidd -tlieggariirzicigonobk. Upon
sel ection of the end button 245 by the nouse cursor C, the

bi Il - or gani zi ogi¢msdCios,endet ineesuandnghdpet he nain task 5 nmenu 210.
An expl anation wi |l next be given, using Figs. 7-9 and 13, of the
case where a bank tel | dheatregsesing skayEhi e teank3ét 4§ @ahbpeton

selecting relevant conditions in a_way which follows:
auto_discrini%%};Q”pecomes, when selected by the mouse cursor C, a

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 €&, 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-organizing task.

When selecting the continue button 244 by the

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



10 of noney type is turned on; the nunber of bank notes is set to a
hundred (100); the banknote direction (orientation) discrimnation
is made effective; the auto-discern of direction (orientation) is
enabl ed; and, the noney-type other than desi gnated noney type 15
(hereinafter referred to as "off-designation noney type") is to be
sent to the return port 7. Fig. 7 is a flow di agram of
operations of the bank teller, his or ¥er counter termi nal device 1

d the bill t t_ device 2. 20Th k.tell | ect de of
b1 11 - o gani ZPFEP LK T9TR FECHORRE BPL 37 ned (AL B71 CAnSE AP ).
Thereafter, t | . ing st gkt
oLt on bl hg. By s Byt B S CaRL B P r o vl VIS Gt epBptEs)

25The counteryferdidal 4oy 6@slpl,SeHESmAlsd NairEt kont@k Hhgsel ected
bi | | -organi zi ng/ counting node and then sends it to the bill transport

device 2 throgghad el reproayk Gat eaasd| i pecdriialg HceRh23hain- taOk-

The task-processing nain control unit 101 of the bill transport
device 2 i§ resporzsile to receipt of the bill-organize/ count startup
instruction, for determ ning whether the bill-organizing processing 5
required i s execut abl e Zov expilanktippseibl enadtedrs wsmenet ushegl anp

control unit 105 to turn an_indicator lanp 8 on (at step $4).
Figs. 7-9 and 13, of the case where a bank teller

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 S1). Thereafter, the teller pushes down the on-
screen processing start button being displayed at the
counter terminal device 1 (step 52).

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

through the communications line 3 (at step S3).



In addition, the task-processing main control unit 101 causes the
instructed bill-organize/count node 10 to be stored in the storage
unit 109 (step 35). Fig. 13 is a diagram show ng a
banknote sorting result. The bank teller puts a bundle of bills into
the noney entry port 5 of the bill transport device 2, which bundle
of bills is a mxture of a 15 plurality of noney types with their
directions or orientations being nom &% formy aligned (step S6);
then, the teller depresses .the start button 4 o i

f ||
Govice 2 (step §7)  Unohaideske PERCBFSLAG TRISh GRbT odf . S0%r £ 20
but t 4 by t 1 i | ; i . ]
utton 4 by tngetel Lerer Lol Lelta0sporL ARMGR 2okl Laclior of

bi || - organi zi Ag7 counti ng operati ail's of

operation of pillpifANSRAL Ao¥beRE2sh b ubel Aaseidaed | aber with
reference to E#g. 8. Notenﬁgrg t hat ?he t??gger for startup of the 25

bi || -organi zi agt €arKi-g wiRehatl eAeSBOUL higiniha g wrobedsamhy to the
nmet hod of pushing down the start button 4 and may alternatively be

arranged s6 thaguited tied learecnatibleesri howi a Ttheweubtiler thenm nal
device 1. - 20 - Still alternatively, the bill transport device 2
may be arrangéeudstoust ditte iltarpucomatrpéabhit afGerta Marmopayisdicytpor t
paper - sheet detection sensor 37 detects that there are banknotes in
t he money ent+§mpdt tors. (AREEP E6hpl etion of the bill-

In addition, the task-processing main control

unit 101 causes the instructed bill-organize/count 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 S$6):
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 S8).
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 arranged so that the

teller nctifies it via the counter terminal device 1.



. e n —
organi zi ng/ counting operation, the task-5?BE€§§fﬁ§'ﬂﬁﬁTrﬁﬁﬁ??ﬁl URTT

101 notifies the counter termnal device 1 of the conpletion of the
bi || -organi zi ng/ counti ng operation via the upper-|evel comunication
control 10 unit 102; in responding thereto, the counter term nal
device 1 displays on its screen a result of the

bi | | or gani zi ng/ counti ng operation (step S9). I n case
there are banknotes returned to the-—refurn port 7 of the bil

transport device 2, the 15 teller gets themout (step $10), and
thereafter taRbslbAlteIgatiyenys thatPhte LATRAE KVicRe2nBRRyPE
t aken oqut of

6
Che roturn poPt2#o04 h it En B CRRCt L A a1 0P WBRES 1 o
collect to thg, nfBY o e DAL B asPE LR RJEP 7eREELERerh agai n

into the noney repeats e bi or gani zi ng wor

When endi ng thﬁe?é'éf@rtgﬁmn%'tﬁg mﬁrthetﬂ&éﬁlér&rrﬂ%&%%es an
organi zing task end button, which is present on the display screen of

counter tegm nal 25 ckﬂﬂﬂﬁérlcbﬁpe§t5&£)ef the bill- The counter

term nal device 1 instructs conpletion of the
biII-organizing@amizﬂﬁgﬁyamm&dagioper@tibmhtﬁhd tarsdrrppocesdengcreanvi a
the communication line - 21 - %ste S13) Upon recei pt
of the bill - ofgakrde Wridcdddi pgté Heﬁn§h¢Lﬁﬁqnﬁ¢r teemiask- gevtess! ng

mai n control un|t 101 of. the bill aa ort device 2 instructs the
lamp 5 contr oPf uti¢ qRﬂ?%ﬁ§lpﬂrﬂftﬁEe RN g 94 CopRt ERFep S14),

and then rel eases_the hi.l t%rﬁganlzm [countin grgggkg%hogoggde bei ng

stored in t he®REot s Wﬁ% 9'PEPEp BIB) . “© £ol

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 & (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 output 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 cof counter terminal

25 device 1 (step S512).

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

the bill transport device 2 via the communication line



Fig. 8 is a flowhart of a paper-sheet 10 organi zi ng/ counting
operation of the banknote transport device 2. The paper-sheet
organi zi ng/ counti ng operation of this paper-sheet transport device
will be described in detail with reference to Fig. 8 bel ow. 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 control unit 103 a noticé& @ push-down of the start button
4 and then in§tructsé%E§ transport-processing nmain control unit 110
via the | ower?| &V&TP dmmuni cation control unit 107 to start

transportation of banknpies r%%eEP_E 8%'%58?@?1@-%%1#%?1‘1% g}?géegg{xﬁo

start ed. The "t ransport-proceéssi ng naim contr an

instructs theqhf aNSPORctRIOr thentaok-Yhbdeddihd hadn LBAEEHL unit
respective transport paths 25-34 operative (step S101).

The transportipl osESHNGiIMAI RraaBpbot davicd 10 iwsesuthe eRaeyamptry
port paper-sheet detection - 22 - sensor 37 to determ ne or "judge"
whet her t hér ecanerdhnknidt d95i ot hernoney Bntiqatmar tlabp( 8§t epf S1O29p | f
there are bills therein, it instructs the noney entry port control
unit 117 to a8Vhhceanhddenpirelsasesntheneills-asigani zpder coupsind
S103). If no bills are found in noney entry port 5 then instruct the

transport not BPEEIRIIHIMAGE Peirg FEOEeDpL T ddpfedtioréIer #Rspot 82 pat hs
25- 34 (step §§£Q3-515).

Fig. 8 is a flowchart 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 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 lower-level
20 communication control unit 107 to start transportation
of banknctes as the bill-organize/count mode gets
started.
The transport-processing main contrecl unit
110 instructs the transport motor control unit 114 to
25 render respective transport paths 25-34 operative (step
S101).
The transport-processing main control unit

110 uses the money entry port paper-sheet detection



The banknotes that are advanced fromthe 10 noney entry port 5 are
conveyed on the noney input port transport path 27. \Wen these pass
through the discrimnation unit 22, the discrimnation processing
unit 116 distinctly detects the noney type, authenticity, direction
or orientation, dirtiness 15 degree and shape-rel ated danage degree
of every banknote that has passed through. The
transport-processing main control um #2110 acquires a discrimnnation

result fromthe discrjmnation processjng unjt 1 step S104) and 20
determnes a ’F?%ﬁ%oﬁ %é:{qtﬁéf“ilBﬁ Bf Ibh‘g‘?(%?r}% é&he(%e&ptgfég) are

Regar di ng t hi knot e, dest | Lon termni rocessi-ng, a

exgl anat igon vmgﬂg)%g%t%? vlenn%%aet %F%ES i ﬁggﬁ’ gpn&% rE‘?’h St%% 31099, “f

t I : e 1 ng .
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desi gnated nu r of target banknotes to be co cted at the noney

output port 6pbarec@taadyirieen1gokbesteshdst@r el 1sl RreashoRey
present nunber has reached the designated nunber, the - 23 - main

control unbt &dfrynsértici s(dthke sSoaAsporIf mud drildentarel foont id4 to
stop each of the transport paths 25-35 (step S107). In case a present
number has notoyey emachgednthé dbsnghaseducturtier treeppartt hetsr
PrOcessing St o Seral Wit 114 to 5tbp rebpective Lransport paths 2o-'
34 (step S107).
The banknotgs 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 control unit
110 acquires a discrimination result from the
discrimination processing unit 116 (step S104) and
20 determines a transport destination of banknotes (step
S105). 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



L
TT0 j udges whether there are certarn Kinds of BARKNOT eSS T The Terurn
port 7, which include rejected bills and/or those wth their noney
types or directions 10 (orientations) that are not target ones to be
collected (at step 5108). 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 conpletion of renoval of these banknotes
fromthe 15 return port 7 (step 5109) 23 - After the bank
teller renoved banknotes fromthe return port 7, when it is detected

by the retur FPpbt tCPEF- SRt LaBt BRE P seider tagneRatttReterare no
banknotes in retur

. - th ' it 110 20 b |
dotr i nes. wHETHESY A 474" BRAREOR cEoth T ARosaraPa-F coaroe unit”
21 (1D S110)s 35 (evep s1ch) COE LIGE & 2 OISR, Ral Mo

tenporary reserve unit thé transport-processing nain control unit

110 instruct sydherddARIPYhe @EEQ%n&@élél rolmdt¥ b rbpda25the activate its
associ ated transport path (step S111) and then instructs the

tenporary pesgrycLniiy Gitatedt addbet 0 advance banknotes fromthe
tenporary reserve unit 21 (step 5112). - 24 - The
transport - processi ng méihe ¢toanspbrurptroddssijngdgadnwketthepltiweit et urn
port 7 is full of banknotes or not or, alternatively, determ nes
whet her 110 judges whether there are certain kinds of banknotes
in the return port 7, which include rejected bills
and/or those with their money types or directions
10 (orientations) that are not target ones to be collected
(at step 5108). 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 port 7 (step S109).

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 S111)
and then instructs the temporary reserve control unit

120 to advance banknotes from the temporary reserve

unit 21 (step S112).



the tenporary reserve unit 21 is enpty or not (step 5 S113) and
repeats an operation of sendi ng banknotes fromthe tenporary reserve
unit 21 to the return port 7 until all of the banknotes have gone
away fromthe tenporary reserve unit 21. Wen no banknotes are |eft
in both the return 10 port 7 and the tenporary reserve unit 21, the
transport-processing main control unit 110 instructs the noney out put
port control unit 118 to open a shutté&d door of the noney output port
6 in order to allowthe teller to take the collected billi out of the

15 noney out put port 6 Bifd HRESPRAFTETPE?S S0 r°Bt IPendVAF of
t he banknotesliéaf%érgg % QULRUL .2 ﬁ%%ﬁ%%fqepjﬁg%ﬂﬁl

When t he noney o port ‘paper-shee on “Sensaor gg detects

absence of bapknot&s.s tdie e} BE:?{‘%EQéEﬁQERP@L%ﬁ,i mt_@%&n&nggn%gkh&pit

110 notifies, via the upper-Ilevel communicati'on unit 111,

t ask- processi fige B SHANY Peserive &A1t 0f1 the dialy thahothestep
bi || -organi ze/ count operation has been conpleted (step S115). 25Fig.

9 is a di agr apl shpvdntd) mefdaasc har bpetati @t cefe darelifhgr baakhooési ng a
transport destination of banknotes. A detailed explanation of
desti nati on d&temnie nEqporesysicrgewve| ubet gvde ddiengeBiagn gort 25 -

until all of the banknotes have gone away from the
temporary reserve unit 21.
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 cutput port paper-sheet
detection senscor 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
S5115).
25 Fig. 9 is a diagram showing a flowchart of a
procedure for controlling a transport destination of
banknotes. A detailed explanation cof destination

determining processing will be given using Fig. 9



bel ow. The transport-processing nmain control unit 110

j udges whet her a banknote being presently tested is the first one of
those bills with noney types which 5 could be distinguished by the
discrimnation unit 22 while an autonmatic noney type detection node
is designated in the bill-organize/ count node (step S201).

In this enbodi ment, the noney type is set to be detected in an
automat ed way! so, if the banknote 10 2detection result indicates the
banknote of interest is the first banknote, the transport-processing
mai n control BRL®¥4110 stores the noney type of this banknote in the

storage unit 121 as the,none t% e.to be collected to Ehelnnne
output port 6 (step S20B) FEFRPERE BASESHT 1% HihdTE 6P bRk ot es

n in Fig . . I . )
ngﬁPtLgusgﬁdl%gnlﬁég%that F%%p e?ég%ﬁgﬁélééﬁﬂ%)of %ﬁglyfggﬁFﬁ?néfion

processi ng unihe 1d6-ecii@ st 106se bvss wildndrkSiteped LWRikbRe
storage unit 121 as the noney 20 type of the banknotés to be

collected at thelauneyiidipduigaet by the discrimibdhsequanityz2the
transport-processing nmain control unit 110 determ nes whether the
noney type ofwhhle darduicietior mesppntgpd olditer nmmeywotlgpest o be 25
coll ected at the noney output port 6, which is stored in the storage
unit 121 (stepesb@mted drcide Eﬂlﬂs°§ﬂ@$%#%%ﬁoqqﬁnm0@ﬁe(ﬁﬁﬁéy529bb-to
be collected, the tranﬁgpkkkgrggggggg n{mﬂ{hg?gﬁkgltungtiélget o
instructs - 26 - ’ ¥y typ

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

10 detection result indicates the banknote 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
output 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 85203}). 1In case it is
different from the money type to be collected, the

transport-processing main control unit 110 instructs



the gate control unit 113 to change over the gate to a direction for
sendi ng the banknote to the return port 7 (step 5217). In the case of
t he bundl e of banknotes shown 5 in Fig. 13, the noney type of a
sevent h banknote is "One-thousand Yen" and an ei ghth banknote's noney
type is "Five-thousand Yen". Thus, the discrimnation processing unit
116's detection results beconme "1K' and "5K" respectively, each of
which is different fromthe 10 noney tfpe "10K" that is stored in the

storage unit 1. Accordingly, the banknot es are hered inp the
return port 7%§e gat& Edn Pnlghi??r ﬂs%hﬁ?qﬁn9¥§§g§%ﬁgg angoﬁtrol

unit 110 detegm - r e di ty | i.0
discrininatioﬁﬁﬁggguﬁgq%g§ﬁ§hg$g§ gggngggfé€%%q§%g%f.Q%ﬁa?gsgofﬁe7
direction (origptgtépm) detection node is designated, the nain
control unit 110 sequentially determnes if a banknote being

presently tested is therdithet case of thé windk: tdfe baukasBEsCshown
direction 20 (orientation) detection node is designated (step 5205).
In this enbodinefig. thy mMiddemioneyetybe détacieddrahdibeaknpba is
(orientation)in an automated way; so, if a detection result indicates
t hi s banknot e"PRetHeoysanst Yeark asteant aeghlamardmots’ 6cassergt vide n
control unit 25 110 stores this banknote's direction in the storage

unit 121 as th® di+Ectitarsesr drfati offvfo B BISEHEH25E°Rhe noney
out put. port 6.(step A208). 11408 §288c0lol NS RUY $e2brBaRKRPT &5,
"SK" respectively, each of which is different from the
10 money type "10K" that is stored in the storage unit
121. Accordingly, these banknotes 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 1s set to detect
the direction (orientation)in an automated way; so, 1if
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 6 (step S5206).

In the case of the bundle of banknotes shown



in Fig. 13, the first banknote's direction (orientation) is "Face-up
& Upright" direction so that the discrimnation processing unit 116's
detection result becones "1," which is stored in the storage unit 5
121 as the direction (orientation) of the banknote to be collected at
t he noney out put port 6. Subsequently, the
transport-processing main control unit 110 determnes if this
banknote's direction (orientation) colfesponds to the orientation 10

f banknote to be. col]ected at t tput_ port 6 (step 8207).
'n Che case oftHE 15t BHnRIGEE, PERFSBERD fEE S Banknot 6 Lo be
|l ected at , . QUt Ut « . Lhe ty, - i
ai n 15 cont r SPEUTE S0 i Rt BAFE TRe” otk ei i K egiiph, 35 °FRRe" "
switch the ga{zﬁetcﬁ)ifceﬁﬂﬂi%tt'i% Bf:oéégghgglx}xﬁgct Q%Kréoﬁt%ﬁ%&&@ﬁ money

output port 6. In't case of a second seq. ,

transport - pr oggssi i hdminesCont, rolyhuBht i 4 19 drdpas Whet Bebrhbhésunit
banknote's orientation is 20 the sanme as the collection orientation
bei ng storéd 12l tde tHorEgectibh 12tiehtatchse idf ithedbbhienend foom
the collection orientation, the main control unit 110 instructs the
gate control b@icolllktasl i Lok Rhreygadetpwr pdditr écti on of sendi ng
banknotes to a | ocation which 25 is specified by the off-designation
del i very destination deSitgRatesh!lpar FReoor IsiRay tsPrayresping Hpain

e APRENERIL R AR CALEL R ST S

21. direction (orientation) corresponds to the orientation

10 of banknote to be collected at the money output port 6
(step 5207).

In the case of the first banknote, this
becomes the banknote to be collected at the money
ocutput 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 is specified by the off-designation delivery
destination designation part 229 (step S218). 1In this

embodiment, it is the "Temporary Reserve Unit"; so, let

the gate be switched to the direction toward the



In the case of the bundl e of banknotes shown in Fig. 13, the
orientation of a third banknote is "Face-up & Upside-down", the
orientation of a fifth 5 banknote is "Face-down & Upsi de-down", and
the direction of a sixth banknote is "Face-down & Upright".
Accordingly, detection results of the discrimnation processing unit
116 becone "2", "4" and "3", respectively. Each of themis different
fromthe 10 orientation "1" that is-s®8red in the storage unit 121.

Thus, these banknotes are gat hered 2t the return port 7. Next, the
transport - pr o F8RIFREFei SISt PBrtuntt 110 deterni nes whet her the

dirti d i i s_desi S208) .. W
1 tiess detect on 15 04 5 d5sbOEL e oL, A SLeD 20D o, M
sequentially j whet heto a,hanknel & bek ng 4ASIEGahsnkbe first one

or not while tﬁe aiionatlc dirtiness detection node is ée3|gnated

(step S209). tpstdarcasaniqeliqennd t{pnss Peifih R offhg fifth
transport-processing main control unit 110 stores a dirtiness |evel

of this basknpigkdstd.is JiraRietdeance vbsilaidaess, aqdl ehedensity of
dirtiness, nunber of dirty spots, etc.) in the storage unit 121 as a
standard or "difecEinoe'obfa 253 xthebdnkboneshs |'Heacde-aowbaskbpt eght'd. be
collected at the noney output port 6 (step 5210). Next, the
t ransport - pr oBeserdigi e ,n dedREESPN URESULUD 9Tuddes diserhainghion
dirtiness levgioégséggésuﬁitz%lh become "2", "4" and "3",
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 $5208). 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). 1In 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 6 (step S210).

Next, the transport-processing main control

unit 110 judges whether the dirtiness level of this



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 S211).
5In case it does not correspond to the dirtiness |evel of banknotes
to be collected at the noney output port 6, i.e., if the banknote is
of a level dirtier than the dirtiness |evel stored, the
transport-processing main control um £91%0 instructs 10 the gate
control unit 113 to switch the gate to a_direction of _sending

banknot es t owWBRHE2L T GRE*GTPRRAEH L P st iR st &P oy eVRd ©F

of f -desi gnation del.ivery desti i designation part 229 (step
B218) . Next, DRRCERTE G CopPoeeserny Tal s aieat dteefi poitch

det er mi nes whegthber; a %ﬂ%ﬁgﬁQi%ﬁ‘%”l@@éiQﬂsﬂﬁdQé @9§kgﬂéégdt95nn°t

(step S212). In case t ape discrimnation node 1s designated, it

sequenti al |y {nslgesr-hridien cachapkngyeshgidy (Rsedong)the first one
or not while the automati c shape discrimnation node is 20 desi gnated

(step S213%. In the cage @haseondi Hbessndeiduy eatiposk ed, thhe
transport-processing nmain control unit 110 stores a danage |level wth
t hi s banknot edsrsiraps rlevatled fdbangeoteyriae Hee.apllesitgdi At chinee of
damage, nunber of danmaged portions, danmaged |ocations, 25 direction
of danmmge, et®ONehHAHPUtaPREE St epwhse ih thive bandinage déAi 0£121 as the
reference of the shape |evel of bankpotes to beeﬁollected t the

money out put pBFE- 6U(tEs 8¢ the dipriness level stoggdy thee
(fansrort P OPESRIAG RSN pb0) (AR eLR 955 Mhet b g e
shape-rel ghed. danpae | &l .9f LRRBKDPE 65, 1R NeCHeeghed a5 Lhe money
direction of sending banknotes toward a location which
is designated by the off-designation delivery
destination designation part 229 (step 5218).
Next, the transport-processing main control
15 unit 110 determines whether a shape discrimination mode
is designated or not (step S212). In 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 discriminaticn mode is
20 designated (step S213). 1In 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).



5 output port 6, i.e., whether it is a |level |ess damged than the
shape-rel ated danmage | evel being stored (e.g., the danmage
significance is less, the nunber of danmages is |ess, the danaged

| ocation is not an inportant |ocation, the damage direction does not

affect the 10 discrimnation, etc.) (step S215). In case
it does not correspond to the shape-rel ated danage | evel of banknotes
to be collected at the nDney output'pépt 6, i.e., it is of a level
nore damaged than the %ed dana e |level . stored 15 %g.g , the
danmage significance is TRURBRT Eﬁr%ﬁﬁﬁﬁﬁﬂg Me1gr E3PC P he

d d | t] t
aifoots the dPERy %‘ﬁa’“ﬁ‘:’%‘“’@@ phefet Mo il TRdRstE BEhED,

control unit {d0:1 Nst rypls vaR&n8akecsPRésPdndido h3 Lha V\%Q §@’1£€$ﬁt he

gate to a direction of sending banknotes to a | ocation

desi gnat ed bydimeg®ffewtgsionaan@iodesi ¥erye dﬁﬂ.tlldaﬁteldoﬁtdeﬁngﬂ@ﬁ&pn
part 229 (step S218). The di scrim nation about the
banknot e' s5t ranspar tpatestd,ndt.kon Whethae in ithe dawedt Aeed déwaged 25
and in case the banknote being checked is judged to be the banknote
to be coll ect eterttheheshapgeye gaﬁipdt dporge clevdie eimgs soeregr 6eegsi ng
mai n control unit 110 instructs the gate control unit 113 to switch
the gate - ﬁ?e Q%W%Qﬁa%&gpééﬂF6ﬁ08f1§e%ﬁﬁ§n;QQ%1WH89§§ PRI
noney out put

t he bundl e of
ten-t housand ?ﬁf aﬁ?ﬁ%g mf?ﬁt+ﬁﬁ1iﬁﬂWQﬁw%“oﬁﬂgﬁFg?Pg
contains 5 bi ihééa@f rpnethteh%gﬁlg\%% 18Pe fldo D UVe 2B F e EEO‘c'Igé‘nd yen

(15, 000) as shown in Fi eturn Port" i's sl ected in the

of f - deS|gm@t|g&bé¥gﬁﬂﬁyﬁﬁd@esbh@aglQgtgﬁsggmgtlon part 229, it is
required for the bank teller to repeat manual operation of putting a

bill 10 into the noney BNidagepatt dbek ot tddmSspdndr der the sapeete
uni form alignment of orientations of bills because in this case bills
are col | ect edrai dttelitdasmagel ngveheodli bémkreritesortice eattioddscoéd 14t 000,
15,000 and 110, 000; however, in the case of "Tenporary Reserve
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 control 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



15 Unit" being selected, the teller is required to repeat the
operation only three tines because the execution of the first
operation enabl es successful bill collection wiwth the 110,000 bills
of different orientation being discrimnated and sorted from 11, 000
and 15,000 bills. 20 Thus, it is possible to lighten the teller's
wor kl oad while at the sane tinme shortening the length of a tine
period for discrimnation required. - 31 - In addition, owing to

having the tenporary reserve unit 21, it becones possible to take out
three 25 typek®of®idieqhipn Ré ERBMAPIE BIO T MRLE. Gheafaney

upri ght ten-tggﬁéggﬁﬁ%ﬁpﬁﬁggkggggg%%gousand yen bills with

orientations hd upright orientation, and

fi ve. and one-thousand yendid Lak suf1e-oB% en ISR Gefire only

two takeout ports (noney output port and return port hr ough

whi ch bills age;dak@s) Wi1lsFuithehBRLGni BN G ANt 8 TRQr BbY L ESST Ve
5 unit 21 nmakes it possible, even when there is only one bill takeout

port, to ashiByvEla cOMdatodasaadt yepdexWimh galcherisesenenahndypes

of banknotes at a banknote takeout port, such as the noney out put

port 6 or el speni¥Jrdrdars ehogaqienEeg dek3 gnateed "Betime Petterisv th

10 sorted postures or orientations of banknote. For

exanpl e, in céskegtrd donttheueds -depi gnatiecon sdajtiiveiryedesthvatepner

specifies, by neans of a displaﬁ s¢reen not shown, the noney type(s)
0

and posture ofedtIAtat HR1Sf 2Fi sttbif| EeIH IS dQT &BFeRaR the 15
or har pr of or PR 0t 6PeRqRhERT SReL B SLoPRIE TR ¢ ASilst ores
or i ent at i 69 of Bareror oy o hg Yol okt serath | et fing e REN Be queued
20 in the ordesmgrad el rodddalighRkhY. o f Nor {dANRIARKE- BFOSESPE NG Mai N
control unit 110 enpties any one of the bill accunulation units
23a- 23d. because in this case bills are 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



Subsequently, the transport-processing main control unit 110

determ nes whet her a banknote being 25 tested is with its noney 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 noney output port 6 for - 33 - collection. Bills with
their noney types and postures or orientations being other than those
of the first one are gathered and actwiulated in the tenporary

reserve unit 21. Thereafter, fromthe tenporary reserve unit 5 21
banknot es mﬁtH%?%e{%e?ﬁnﬂﬁFIRFﬁéstgﬁdtﬁEE?ﬁ?é%P%%S(ﬁqqgﬂyaPFaﬁgtother

anknot es | ! i _ ValroR:
cont rol uni { T90 § FThGF IR S Dk hBEaR TR I BT eTRe Saler

posture or orjgptation identical to those of the second one being 10
stored in the storage unit 121, then collect themin the noney output

port 6; if they are barkiaRsmarkh 0BNRY tNDES: SipbROSt He@erob
orientations except those of the second one being stored in the

storage unst d2itthemAey itthemstablBe e i wtbrornttheae il bnly one
accurul ation 15 units 23a-23d. Wen the banknotes in the tenporary
reserve unit Billitakeourampordtesowethievaey cypdnuang sostumedeor
orientations other than those of the first one) are gone away, the
banknot es t hathigle gptriedaverehetenpsi el ardnsiteas Bt ackbanpkinate on

units 23a-23d 20 (i.e., banknotes wth noney types and postures or
orientations Eﬁ%%éﬂttﬂﬂiﬁe sin h@ssm%ﬁnﬂo%ﬁéfmﬁ¥ SEN § PRe®lser

tenporary reserve unit 21. Subse nt .y, banknpt es
that are with no%%yozf%/epreibfar?&qblgg Gr ggsﬁ?n%?? en yattl){lgntstggtlﬁérwf‘ an 25

those of gge g??@&? hat, 2L G gaL DRl edk Tomdhe tenporary

reserve unit are judged by the transport- processing naein control
unit 110: if these inclpygle Lampnel esnWehde DN tiVROuBNdoPOSHEEE OF

orientation

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 to 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

contrel 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 6 for



- 34 - identical to those of the third one being stored in the
storage unit 121, then gather them at the noney output port 6; if

t hey are banknotes with noney types and postures or orientations
except those of the third one 5 then send themto the enptied one of
bill accunul ation units 23a-23d. Wen the banknotes of tenporary
reserve unit 21 (banknotes with noney types and postures or
orientations other than those of the B8Bird one) becone absent, the

banknot es t hat e gat hered . and accunul ated 10 in the enpti ed one of
the bill accufftl BTGP ini £ 13827558 ¢ hamk ML VYRR BBy PP HEES and
postures or og} entallans exceRYLLNgSE.of dhe Mhidd ne) age, sentod o

e tenporary reServe unit 21I. i way, by Trepeated execution of

the 15 above- g8t el LesHEng ool PECOTER, p&ﬁe“t@nﬁoﬁ:ggzga}@?ér@@d |

accunul ate a required set o notes at the noney output port 6 in

accordance w hhiany: desiHg@agtdel of of CHMENCEpcTUGH aesbheestghier's
desi gnat ed noney type(s) and posture or orientation. Al though the

nmoney type5202 andogragtateas wathotheibt ahdons tarpesused beseuréheor
banknotes may alternatively be sorted and coll ected based on
dirtiness degeeeentatd/ons oithpe- thhat dhe diivtafe cdegrges judgeddry i e
banknotes in this way, it beconmes 25 possible to distinctly sort
banknot es usiF@F%ﬁﬁﬁﬁ£1prﬁﬁﬁﬁéﬁn6fm@hke%ﬁﬂtﬁﬁﬁt%?%&n&lﬁ=sﬁﬁlgh%wnber of

transport paths.. Thi kes it possible to reduce manufacturing costs
and, at the s%ﬁ&?%%%ﬁ%ggﬁqﬁﬁFénwgh PINKG % jyge @nd posture or

orientation identical to those of the second one being

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

15 wunits 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 control unit 110: if these include

banknotes with a money type and posture or orientation



- 35 - workload by gathering sorted banknotes at a single takeout
port. Fig. 14 is a diagram show ng a banknote sort result
when the first banknote of a bundle is rejected. 5 As shown in Fig.
14, if the discrimnation unit 22 fails to discrimnate its noney
type due to the presence of a certain factor, such as in the case of
the first bill having a | arge skew, the detection result of the

di scrim nation processing unit 116 103econes "Reject", resulting in

the transport.destjnation of the first bjll becom,ng the return port
2 andeet rob yLOFRCATHLS irenE, RS cHE b PP s SoARRnG ot RS
rejected, ban cant.i n t 5 c f he ney
cntry port or FEgrede Mt %, "SEdn e e BEY R Shel RORl o BN

manner in accgpdance ¥ thhR dirsCHafkAgtEON {@s Wdnedf thyBRsbhhh that

was able to be first recogni zed by tﬁe discrimnatiron unit 22 anong

the second bipbsane:d te fotilawaRgonsesxcdpt 2hdidd orléheatRARKNGHE
sort result is shown in case the noney type of the second banknote

was abl e t6& behémrsdndlitdem nonahedehyt i dxd chiescrfi Mindt renumal &t 22n

The processing flow di agram of the destination-controllable

t ransport - pr oeesss rdpParad Jel .25 Woent £bé baikndtds sifowerprrBiy. r@séxve
directed to a processing flowhart in the enbodi nent which is able to
sel ect whet hebibf FHbt (IpaKneseEsVaER Tonde Yadferrdd ROSTtHESHDMRY

output port GOL{]er?tCa?toiroq}asn% h\{e\nrt thgetl—?ggekngft ethe_ t%?_r_d one) become

absent, the banknotes that are gathered and accumulated
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 becomes possible to gather
and accumulate a required set of banknotes at the money
output port & 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
number 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



orientation, dirtiness degree and/or shape-rel ated damage degree as
first detected by the discrimnation unit 22 and which has the nmeans
for selecting whether to collect, for accunulation at the tenporary
reserve 5 unit 21, or not a certain kind of banknote which is of the
noney type to be collected at the noney output port 6 but whose
orientation or dirtiness/shape-rel ated damge degree that is short of
the | evel of the target banknote to-b&5collected at the noney out put
port 6. 10 However, respective parts (a) to (d) of Fig. 9 at (A can
be al so i npl e¥RRFERPT PYa SBSAGEABE AaRbet RAMHELSS &t & Adrdleer nati ve
designing of y réoqi enq$dinents, including but not limted to an
enbodi nent us Th Rﬁﬁ" (a) only, an enbodi nent using the part 15
(c) only, an enbodi nment..w t R ,a;cogbj i . a a b),
an enbodi ment with co- u%ly'optlt g ggérj?gé%%? 52{]0311?%!% ?ﬁgkéﬁig %ﬁ\g ment
enpl oyi ng therdals itdn thd) rardt(FankAotONdd nA Bl tisi SeNotesy t hat
al though the illustrative 20 enbodi nent above is arranged to sort
banknot es Bnta&s délidwh hiankmiaet.es 4andf ctieand hankingines iioh cagpagzson with
the stored dirtiness level as a reference level, it is also possible
to sort them fails bankhicteesminthet hos rmehait itgss duevébstbgual to the
dirtiness |level stored 25 and the other banknotes. As for the

shape- r el at edeeRRe | Hval cgrsainsfattar, Auydngendnt $her eaapphs cabl e.
Addi tional ly, as another _enbodinent, it is possible to enploy a

met hod havi ng“thet Stdpdidf- havang. astapit i the Lhdv AREPAGIOR
b R e, SN O G S R L
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 6 in accordance with the banknote



discrimnation is to be continued or not, and then 5 restarting the
above-noted operation after the continuation of discrimnation is

sel ect ed. In the way stated supra, by providing the paper
sheet handl i ng machi ne capabl e of performng, in the process of
banknot e organi zi ng works, the screening 10 and col |l ecti on of
banknotes in a way pursuant to the banknote's orientation, dirtiness
and/ or shape-rel ated danage degree kn3§ddition to denom nation val ues
thereof while atf the sane tine sinp ual operatlons

required, it ?Eliﬁﬁﬁﬁﬁﬂqe F&rFFBﬁFEnd?%Eﬁﬁfﬁﬁ QQﬂsqégﬁoFEﬂBES and al so

i h houl d
e T o Sher Ui EM8le B8T XL B8 SOUBLAL MY Tne diserapinatintihe
for egoi ng desgﬁwtzmrlmh%ﬁnhagdeh@ @ﬁﬁée)%d]?e%fe% efcihp whOther

invention, the inventionis not limite reto and varrols changes
and nodi fi cat{®nsoImsede fardacwiniost i e nad tiHg tfe'ir@v@rbl‘r}gsaﬁgéécﬁ&? K)/fB

the invention and the scope of the appended cl ains
5 unit 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 (A)
can be also 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) only, 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



1. A paper sheet handling machine conprising: a noney entry port for
recei ving paper sheets; a plurality of take-out ports for
out put of paper sheets; a discrimnation unit for
detecting significances of damages of the paper sheets; and

a storage unit for storing the significances of damages of the paper
sheets as danmage levels in a ranked manner, wherein a
significance of danage of a specific pdper sheet as received fromthe
noney entry port is distinctl¥§getected by said discrimnation unit,

wherei n a dan@fRPPEVRItI adyanshagi PE cPpaiRe t&hddiomydiec eney's
stored, and in sheets.are.sorted .and..gathered for

ol | ect i on i neikeY RBRE P RAREEARRLOF Lo T IR BRR e o1 &
damage | evel 1 50 |t it bt r 86 +SRECIHHC er sheet
damage | evel .ﬁgﬁﬁ%ﬂ%g%ht{ﬁ%aeéggfd?gggtg%é% a"ﬁ% 1, mﬁiélselloﬁilesai d

plurality of §akerOwin2ardrs iishebude BoRAPIRYePWPWotROkhdf @heRayouUt oOf
paper sheets and a return port for returning paper sheets and wherein

paper sheebs haytagtiMfigithedamage-hoved Sopsh viadrentftierr $heni ficance to
or less than said stored specific paper sheet damage | evel are sent

t o sai d noneycoutpuiatpiant ofhidisccanshagioenes malgqi@der sheets to be
gathered at said return port in a sorted manner. - 39 - 3.The
appar at us accordi ng to 11 &he Xaywaepbed s@pRR.dibye Pireivagdinentdgi t

further r i rimn f r sh wher ei n i
urther ope a§55e§(2ﬁ£é¥3h£3d1?%8 &ggging c 5§§ie %fe%%%formgng, iga d

the process of banknote organizing works, the screening

10 and collection of banknotes in a way pursuant to the
banknote's orientation, dirtiness and/or shape-related
damage degree in addition to denomination values
thereof while at the same time simplifying manual
operations required, it is possible to lighten the

15 teller's workload and also improve the 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.



storage unit further stores the paper sheet types, wherein type and
damage significance of a specific paper sheet received fromsaid
noney entry port are distinctly detected by said discrimnation unit,
wherein the detected type and damage significance of the specific
paper sheet are stored, wherein papéf sheets having damage |evels
equal in significance to or less than said stored specific paper
sheet danmageztyel are sent to said noney output port while causing
remai ni ng paper sheets to be gathered at said return port in a sorted
manner. 4. The apparatu ccordi to claim3, further conprising:

a temporary reserve %n§?8#€w5?ﬁégﬁqqq NG AB6R &R %@mﬁﬁﬁgEQan of
paper sheets, j r Sheets which are the sane in
type as the specificaﬂg%g%pgﬁgggfgggge CAndSHht Eih RAPHamage | evel s
equi val ent sheegisglamage signi fi cance greater than the damage | evel of
the specific paper sheet are sent to said tenporary reserve unit

whi | e causi ng remai it iy pedeit s iwdettakeooBE Bakber&r autgnitd afet urn

port in a gggégdsgggggg.

a discrimination unit for detecting
significances of damages of the paper sheets; and

a storage unit for storing the significances
of damages of the paper sheets as damage levels in a
ranked manner, wherein

a significance of damage of a specific paper
sheet as received from the money entry port is
distinctly detected by said discrimination unit,
wherein a damage level of the specific paper sheet
detected is stored, and wherein paper sheets are sorted
and gathered for collection in the plurality of take-
out ports in accordance with a damage level comparison
result with the stored specific paper sheet damage
level,
2. The machine according to claim 1, wherein
said plurality of take-out ports include a money output
port for payout of paper sheets and & return port for
returning paper sheets and wherein paper sheets having
their damage levels equivalent in significance to or
less than said stored specific paper sheet damage level
are sent to sald money output port while causing

remaining paper sheets to be gathered at said return

port in a sorted manner.
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3. The apparatus according to claim 2, wherein
.sald discrimination unit further operates to

discriminate types of paper sheets, wherein said

storage unit further stores the paper sheet types,
wherein type and damage significance of a specific
paper sheet received from said money entry port are
distinctly detected by said discrimination unit,
wherein the detected type and damage significance of
the specific paper sheet are stored, wherein paper
sheets having damagé levels equal in significance to or
less than said stored specific paper sheet damage level
are sent to said money output port while causing
remaining paper sheets to be gathered at said return
port in a sorted manner.
4. The apparatus according to claim 3, further
comprising:

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

wherein paper sheets which are the same in
type as the specific paper sheet stored and which have
damage levels equivalent to a damage significance
greater than the damage level of the specific paper
sheet are sent to said temporary reserve unit while
causing remaining paper sheets to be gathered at said

return pert in a sorted manner.



