- 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 nachines are typically used at bank counters
for | aborsaving of banking works and include an autonatic currency note
arrangi ng or 10 organi zi ng nmachi ne, which is disclosed, for exanple, in
JP- A- 2000- 259882. SUMVARY OF THE | NVENTI ON Banknotes or bills handl ed by
financial institutions are regularly flown back to the national 15 central
bank. When doing so, it is RH¥REM SHEEREHANDIIRQMATING in the state in
whi ch 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 themto align in orientation,
it has been BAIHERAAD CRMHOVINVENPEY of bill take-out ports
corresponding in nunber to bill types to be sorted and mnany transport paths
for sending bills to sUdif tRi&sRAt |[invertigprislates HRAeTDhLY tHe bil |
organi zi ng machi ne as , _

paper sheet handling apparatus and, more 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 machines are typically
used at bank counters for laborsaving of banking works
and include an automatic currency note arranging or
10 organizing machine, which is disclosed, for example, in

JP-A-2000-259882.

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

many transport paths for sending bills to such takeout
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taught from JP- A-2000- 259882 requires the teller to set up its operation
conditions, which is bothersone to the teller. 51t is therefore an object
of this invention to lighten the workload of tellers in the process of
organi zi ng various types of paper noney, such as banknotes or bills, to
thereby inprove the |abor efficiency of office counter works. 10 In
accordance with one aspect of the ipnvention, a paper sheet handling
apparatus for perform ng receipt and pay-out of paper sheets is provided.

The paper shgettbandthngdappapa) ushkShialr aRgaditonynehedend aeney entry
port for receiving 15 paper sheets, one or a plurality of take-out ports

used to payteuyhpapesmsheens20a0rebogpzpoetjufieesr ehur nelgea tpaper sheet (s)
to a custoner, a tenporary reserve unit for tenporarily holding therein

t hose paper speets opecepied tondithenspneliient iy potheraodieseni mheati on 20
unit that distinctively detects the type, direction (or orientation) and/or
damage degreeedleeach paper sheet, a transport path for transportation of
paper sheets anong the respective conmponents, a storage unit for storing

t herein data about typés, idi thetednse(en 26jercienfathonr) iamdhtriodamage
degrees of paper sheets to be sent for collection at the noney output port,
and neans fbp saghthnnghbevaebhopdpef- Shééerdelinveéhy pdesessabifon | ocations

in accordance with the type, 3 direction (or orientation) and/or danmage
degree of a organizing various types of paper money, such as

banknotes or bills, to thereby improve the labor
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,
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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 nmakes it possible to
lighten tae teller's workload in the_pgocess of 10 arrangi ng or organi zi ng
paper sheets. Qther objects, features and advantages of the invention wll

become appar&ﬂ%e&f?ﬁhth@rfQkLQHtEgloH?SSﬁHPBkOBaﬁBgEh@eéﬂégdbﬁeﬂtS of the
invention taken in conjunction with the acconpanying diaw ngs. 15 BRI EF

DESCRI PTI ON gEﬂaﬂEsﬁﬁvahﬁﬁéEegy éerﬁl@tﬂh@gaaﬁpéb@waagtgp@oaﬁlguratlon of

a paper shee andling machine. Fig. 2 is a diagram schematically showi ng an
internal strpghbetespéeBspBpebeshetlcttansperthédembaey od@phtgpodtis a

control bl ock diagramof the paper sheet transport device. Fig. 4 is a
di agram showi ng an on-Receedindi spl ajgismageentiancotint s poskibkru. Fig. 5
shows an on-screen display imge of a 25 banknote-organizing work nenu.
Fig. 6 isSantondtseenmilhnspbapapergeheéta wpthoessihg nesdl for-a4 Fig. 7 is
a flow di agram of an operation of bill-organizing work procedure.

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 tnae teller's workload in the process of

10 arranging or organizing paper sheets.
Other objects, features and advantages of the
invention will become apparent from the following

description of the embodiments of the invention taken

in .conjunction with the accompanying drawings.

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

processing result.



Fig. 8 is a flowchart of a bill- organizing/counting operation of the paper
sheet 5 transport device. Fig. 9 shows a flowhart of a procedure for
control of a transport destination of bills. Fig. 10 is a diagram show ng an
exanple of classification of orientations of banknotes. 10 Fig. 11 is a

di agram showi ng an exanple of classification of dirtiness degrees of
banknotes. Fig. 12 is a diagram show pg_an exanple of classification of
shape-rel at ed danage degrees of banknotes. 15 Fig. 13 is a di agram show ng

a banknote discrimnatign resyl &. fEbg. dlégkgmaoglagr@ge&BQWbﬂgo@ banknot e
discrimnation result when the first one is rejected. DETAILED DESCRI PTI ON

OF THE EMBCDLMENTSrg@nOnengnhodknprbceliukbi.s invention will be described
with reference to the acconpanying draw ngs below (Enbodi nent 1) Referring
to Fig. 1, a paper shegtghafdisng f26wnmabhirpeofnaabdddidance with one
enbodi nent of this invention is shown. In this enbodinent, an explanation
wll be glvenrg&nnhenQASeumheng therpapen slieehs peprbe shéethandled are
banknotes or bills. A service counter termnal device 1 is a termna
devi ce that tmabbpsra dewinter clerk or teller to deal wth custoner
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 DESCRIPTION OF THE EMBODIMENTS
20 One embodiment of this invention will be
described with reference to the accompanying drawings
below.
(Embodiment 1)
Referring to Fig. 1, a paper sheet handling
25 machine in accordance with one embodiment of this
invention is shown. In this embodiment, an explanation

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



information and financial transaction information or 5 the like. This
counter termnal device 1 is generally mnade up of a display unit which

i ncludes a cathode ray tube (CRT) or a liquid crystal display (LCD) nonitor
or else, a data input unit including a keyboard and/or a pointing device,
called the "nouse", a comunication 10 nodul e for providing conmuni cations
w th a paper sheet transport device_2gwhich is linked thereto via a

comuni cations line 3, a control unit Including a central processing unit

(CPU) and songAdiafda2esharagetdBi brepast ikt ut adsekvackacdudicsk drive (HDD)
or the like 15 data storage devices. The paper sheet transport device 2
perfornms payeemtingl Wethdeadal sandtdepoakl devbhasknbteseakbigs w th uniform
al i gnnment of bnaknotes. This transport device 2 is connected by the
comuni cat i onsuhitae 3leok26rt woliepatat deedunrtien tesmomalr devices 1. Furt her
| i nkabl e thereto is a managenent term nal device 9 for nonitoring a present
state of eachnflevmeéiofhenpapénashéefl handbihrgimachniermatnedecup of these
counter term nal devices 1, managenent 25 term nal device 9 and paper sheet
transport Sdetheel2ke. A Shast cbunten fermiaabuticvacehdt iissgposked lydown by a
counter service stuff or teller when he or she begins to performa deposit
servi ce or uhmBfler gp- o6 aaﬁigﬁ#@ﬁtUﬁﬁtpabéﬁhnéﬁéﬁpd§59§,CB&E@@@té@YOr bills.
A noney entry port 5 is a slot through which the teller puts banknotes
into the pap&BPshdeRTYr anspoliddéd esygtal 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 communicaticns 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 1is 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



when he/ she deposits and organizes bills. A noney 5 output port 6 is used to
allowthe teller to take wthdrawn bills out of the transport device 2 in
the process of conducting cash withdrawal s or organi zing banknotes. A
return port 7 is used to return to the teller rejected banknotes as
generated in the process 10 of handling check deposits or organizing
banknotes. Fig. 2 shows schematicallLygan internal structure of the paper
sheet transport device 2. A tenporary reserve unit 21 is a tenporary

hol di ng box whighmbafperapkb¥rapeusyl, akeg.covahedotesbanknaties . or abills
gathered therein. A discrimnation wunit 22 functions to discrimnate the
type, authembheiyt gntdiyr eektob (er heslati @hyoant dateye tdegredleaf every
banknote involved. Bill accunulation units 23a to 23d, one unit for a

di fferent typetefbbakknote, iBbocatbecpsbekespery oraheault” deedies ®hi ch each
keep banknotes of a sane type. A recovery unit 24 is a cashbox that hol ds
t herei n t hosehbankadtes thatsate andj ecgedibyst héldisscr Pningaeiyon unit 22. An
upper transport path 25 is a conveyance passage for sending 25 banknotes

t hrough t he auheytenpry pois 8seddiscrilkonathentediler22o temgorary reserve
unit 21, noney output port 6 and return port 7 in a looping fashion. A

| oner transpBithgaan2biildsaoedneéyithg transpetite degicserddiing th§ai n or
"resendi ng" banknotes from_ the upper transport path 25 through the bil
accunul at i onPYRFESS234- 23aduekand £REhuppERdEAYAdfort organizing

banknotes. A return port 7 is used to return to the
teller rejected banknotes as generated in the process
10 of handling check deposits or organizing banknotes.
Fig. 2 shows schematically an internal
structure of the paper sheet transport device 2.
A temporary reserve unit 21 is a temporary
holding box which temporarily accumulates counted
15 Dbanknotes or bills gathered therein. A discrimination
unit 22 functions to discriminate the type,
authenticity, direction (orientation} and damage degree
of every banknote invelved. 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



path 25. 5 A noney input port-associated transport path 27 is a conveyer
for passing banknotes fromthe noney entry port 5 to the upper transport
path 25. A noney output port-associated transport path 28 is a conveyer

for sendi ng banknotes fromthe upper transport path 25 10 to the noney
output port 6. A return port-associated transport path 29 is a conveyer for
carrying banknotes fromthe upper tramsport path 25 to the return port 7.

A tenporary reserve unit feed-in transport path 30 is a conveyer for

sendi ng bankpeties Eeensethaeitppegatinansporbsdhdpayh Bankeotbe tewporary
reserve unit 21. A tenporary reserve unit take-out transport path 31 is a
conveyance phathuppersendnagobankadhesf thmptihbe taepbiddy reserve unit 21
to the upper transport path 25. Accumulation wunit feed-in transport paths
32a to 32d amecunnyeyanoeuBtpaglagesdf bowseddihg bapkmotesnkpomtt he | ower
transport path 26 to the bill accunulation units 23a-23d, respectively.
Accumul at i onpahht 2bake-out transport paths 33a-33d are conveyance passages
for carrying banknotes fromthe accunulation units 23a-23d to the 25 | ower
transportSpath 26. A r8cBoBey unPtiapsstrasedcintadspspnspar Batihs a
conveyer for sending banknotes fromthe |ower transport path 26 to the
recovery uni €7 23 a.C@nVAYEFahSIt P3EA4BE BBnkaoiesehson hhEcHoaelects t hat

a banknot e passes through. A gate 36 is for changeover of a direction in
whi ch a bankBBt&Yi port to the upper transport path 25. A money

output port-associated transport path 28 is a conveyer
for sending banknotes from the upper transport path 25
10 to the money output port 6. A return port-associated
transport path 29 is a conveyer for carrying banknotes
from the upper transport path 25 to the return pert 7.
B 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. Accumulaticn
unit feed-in transport paths 3Za to 32d are conveyance
20 passages for sending banknotes from the lower transport
path 26 to the bill accumulation units 23a-23d,
respectively. Accumulation unit take-out transport
paths 33a-33d are conveyance passages for carrying
banknotes from the accumulation units 23a-23d to the
25 lower transport path 26. A recovery unit-associated
transport path 34 is a conveyer for sending banknotes
from the lower transport path 26 to the recovery unit

24.



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
S. A noney output port paper-sheet detection sensor 38 is a sensor which
detects whether there is a banknote(s) in the noney output port 6. A return
port paper-sheet detection 10 sensor 39 is a sensor which detects whether
there is a banknote(s) in the returp gort 7. Fig. 3 shows a control block
di agram of the paper sheet transport device 2. The paper sheet transport

device 2 has a 15 conhrekaHBit WhheBrcomsists @knackughnessdbaskts
processing unit 2a and a transport processing unit 2b. A task processing

mai n control thatt alBdnpnovedeassexckisbughconr ghse0Ber ikhé€otrtwo count er
termnal devices 1 and the nanagenent term nal device 9 and al so 20
control s respeahgeeveonpdnantitreAniuvppén- Waveh acbamknbcatiien control unit
102 controls conmuni cations wth any one of the counter term nal devices 1
and nanagenengnspertadl dAvinoee9. eAtbyt pomtcpapeatsioeret d&@8ctantir ol s t he
start button 4. A buzzer control unit 25 104 controls issuance of alarmfor
war ni ng néti sensAr BanpscenseokouniwhitB5Sdedrttel ghethrrothame aff aof | anps.
A display control unit 106 controls the display device. A |lower-|evel
comruni cat i ohapshetel(sunin tb# mogeycentigl postmnini éamcory wuthuthe
transport processing unit 2b. A clock control unit 108 performs control of
a clock. A sepdp paPermahreh debra§écnnpensog B§ &s a sensor which

detects whether there is a banknote(s) in the money
output port 6. A return port paper-sheet detection
10 sensor 39 is a sensor which detects whether there is a
banknote(s) in the return port 7.
Fig. 3 shows a control block diagram of the
paper sheet transport device 2.
The paper sheet transport device 2 has‘a
15 control unit which consists of a business task
processing unit 2a and a transport processing unit 2b.
A task processing main control unit 101 provides
exclusive controls over the two counter terminal
devices 1 and the management terminal device 9 and also
20 controls respective components. An upper-level
communication control unit 102 controls communications
with any one of the counter terminal devices 1 and
management terminal device 9. A button control unit
103 contrels the start button 4. A buzzer control unit
25 104 controls issuance cof 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



menory 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-|evel communication 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 nmotor control unit 114 coptgols a notor(s) for the

transportation use. A transport path novenent distance counter unit 115

counts a novednaeBubt ceimtinechtanapowi thStpat RraAs@bger prokakisangpr ocessi ng
unit 116 perfornms discrimnation of banknotes. A noney entry port control

unit 117 conthots2bhe RoBéycentoytpolt uhitAlOBDpeyfoumputopariolcamt rol unit
118 controls the noney output port 6. An accunulation unit control unit 119
20 control s ahelbtkl ascesulpt infiounatsoR3atdddgeAuntenpdBany weserve unit
control unit 120 controls the tenporary reserve unit 21. A data storage
unit 121 stoemsriyhmpdihet fiersetupingf eemapi datef otrhenrtfoanspdon ofr ocessor
2b along with data on a discrimnation result 25 of a banknote that was
first detéctetle Frgk grohowsiang oniscleen display inmage of a counter work
menu 210 which is to be displayed on a display screen of the counter
termnal device 1. - 10n pdgitZoshons tiadisppirayPireagesengamsiihl - or gani zi ng
work nmenu 220 which is displayed on the display screen of counter term nal
devi ce 1. Figpngrp§ gnépsﬁﬂgycpﬁﬁggls transportation of banknotes.

An upper-level communication unit 111 controls
communications with the task processing unit 2a. A
10 sensor contrel 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 mconey entry port
control unit 117 controls the money entry port 5. A
money output port control unit 118 controls the money
output port 6. An accumulation unit contrcl 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.



of a processing result 230 to be displayed on the 5 screen of counter
termnal device 1. On the task nenu screen 210 shown in Fig. 4, a plurality
of task nenu buttons 211 are provided. These on-screen task nenu buttons
211 include button icons of "Mney In", "Mney Qut", "sorting", etc. Wen
10 the "Sorting" button is chosen by a nouse cursor C from anong the task
menu buttons 211, transition is nmade tig the bill-organizing task nenu
screen 220 shown in Fig. 5. On the bill-organize task nenu screen 220 15

shown in Figri§. SOBRowsbEEAUSsHLEYEiARgepbEVdBE ] 1-bRghudizAggawdRiRey type
designation part 221 for use as a neans for designating a denom nation

val ue(s) of mbankppleshtohbéscdikpttedd anquast digpdey goakeanogart 222 as
a nmeans for designating a nunber of paper noneys 20 to be collected, a

di rection di stunceronedrshghatiengcepart Z23.aé asnmpadispdayseéhegei ng whet her
directions (or orientations) of banknotes to be collected are to be

di sti ngui shedfor pobgceasdngectsohtdésPghnat brgdpapflay2@4oas theneans for
designating a direction (or 25 orientation) of banknotes being collected, a
dirtiness> destceen it ronndesi graninglpdevizeslas a nmeans for sel ecting
whet her the col |l ected banknotes are needed to be distinguished in degree of
dirtiness or - 11 conPanthatfeak Bedir erkhess EéPephgwsi gnafilen part 226 as
a means for designating a dirtiness degree of the banknotes being
col | ected, a2sRap&adiis¥r Phi RacKomenu buttons 211 are provided.

These on-screen task menu buttons 211 include button
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 gquantity 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 ccllected are to
be distinguished or not, a direction designating part
224 as a means for designating a direction (or
25 orientation) of banknotes being collected, a dirtiness
discrimination designating part 225 as a means for
selecting whether the collected banknotes are needed to

be distinguished in degree of dirtiness or



designating part 227 as a neans for selecting whether 5 the banknotes being
collected are to be distinguished in degree of danmage (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 (hereinafjtier-referred to as "off-designation
delivery destination designating part") 229 as a neans for designating a
destination cbaeahinAatobnt hasaibthihssw thvdir aekigharidnr barese2E5 | evel s
and shape-rel ated danmage | evel s which are not selected as the banknotes to
be coll ect edasaapmeaassitng detaghabihton 230fiardsadegmeel oliuthen 231. The
noney type designation part 221 is a conbo box which permts sel ection of
money type obanROobamkhetisg tolbectell eet edage thecmomepasddbput port 6. In
this enbodi ment, "Automatic Discern” is taken up, which is for collecting
to the noneydeatpuatpost pertt Rdseabankneras that selecthadsalvethernoney type
as a specific one of those banknotes as advanced fromthe 25 noney entry
port 5, whi chh@abankpstedi beina satéachpd ehe 8isberi filsatnenighed 22;
however, it is also possible to designate other choice options, such as
"Ten-t housanélnvéﬁgreeFwedﬁﬁég@aﬁar%%&lg@rf coRase, 1poleRousaiid) Yen", which
is for designating a specific. noney type, "Only NewPrint Bills" or "Only
Od Bills" WRLER1NG £6r thesPHAREI ARG BREKPAREESon2bELREEN LR¥FLand

designation part 228 as a means for designating a
degree of shape-related damage of the banknotes to be

10 collected, a non-designated paper-sheet delivery
destination designating part (hereinafter referred to
as "off-designation delivery destination designating
part™} 229 as a means for designating a destinatiocon
location of those bills with directions, dirtiness

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

The money type designation part 221 is a

combo box which permits selection of money type of

20 banknotes to be collected at the money output port 6.
In this embodiment, "Automatic 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 1s also
possible to designate cther choice options, such as

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



old bills, or "AI'l™ for designating every noney type 5 that is handled by
the bill transport device 2. The quantity designation part 222 is a text

box which permts data input for designation of a nunber of banknotes to be
collected at the noney output port 6. 10 The direction distinction
designating part 223 is a check box which permts selection of whether the
banknot es being collected at the noney-output port 6 are to be

di stinguished in direction (or orientation). Wwen it is needed to coll ect

bills to 15thb8sERACY=AY, PYhiBAl i 56wkt RethgnBihihy al isg_e@tifii& direction, a
check is added thereto. On the other hand, when these bills are collected

at the noneymofdypuyppPr rohlw NeeuPriaki Bgltareoef "bheydonacions "or _
orientations, the check is renmoved. 20 The direction designation part 224 is
a conbo boxwhhthhipefortdeseébaating disaidcreohi betweeni erwatinan) of
banknotes to be collected to the noney output port 6. Fig. 10 shows an
exanpl e of cbadsbfléati on BA1125fbankretigndtiagt rursyorookrlyetyaei ons. I n the
case where directions of bills are classified as shown in Fig. 10, the
di scrim nati bhatnis Bandilstli hgutbhebidndtdenepbst tikeieraét direction or
orientation of a bill whenever - 13 it passes through this unit: if the
bill is with a directTba ghahftaty- dps&gbptight parthédZl es a teixscri mi nation
result to set at 1; if a direction of
box which permits data input for designation of a
number of banknotes to be collected at the money output
port 6.
10 The direction distinction designating part
223 is a check box which permits selection of whether
the banknotes being collected at the money output port
6 are to be distinguished in direction (or
orientation). When it is needed to collect bills to
15 the money output port & with the bills aligned in
direction, a check is added thereto. O©n 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 Dbanknote 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



"Face-up & Upside-down" then let the discrimnation 5 result be 2; if a
direction of "Face-down & Upright" then let the discrimnation result be 3;
and, if a direction of "face-down & Upside-down" then let the result be 4.
Al t hough in this enbodi ment 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 S which are the same in orientation as a
specific one that was first recognized by the discrimnation unit 22, it is

al so 15 possiibl pakgcdeshgBayR @AYsonaiek @theneoptinonssf githdasi gnation of a
specific direction, such as "Face-up & Upright", "Face-down & Upright",
"Face- down &Jiipecghbn, of" Faseedapns&Uppspterdovhén 1Eace- up”, "Facedown",
"Upright" or "Upside-down". 20 The dirtiness discrimnation designating part
225 is a chedksbexmihiatchoal Fewalsekeckeonaof lwhether ditbethankndtes to be
collected at the noney output port 6 are needed to be distinguished in
dirtiness defjfeec-uphenUphede-tHawnkiiotbsnbéehgtbel Héstedmtioathennoney 25
output port 6 are to be made equal in dirtiness degree to each ether, a
check is Parkedullh bhi 8:pafta Whenctihe banKRetesdawe éoPpedgbd"at the noney
output port 6 while taking no care of the dirtiness degree, the check - 14
- is renovedth®heldtr thaedssreyningsspgniaeroatpiet 322ends af @onbo box which

permts selection of a dirtiness degree
direction of "face-down & Upside-down" then let the

result be 4.
Although in this embodiment the "Auto-

10 discern" is exemplified, which is for collecting to the
money output port 6 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

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

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

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

while taking no care of the dirtiness degree, the check



of the banknotes to be collected at the noney output 5 port 6. Fig. 11 is a
di agram showi ng an exanple of <classification of the dirtiness degree of

banknotes. In the case of the banknote dirtiness degrees being classified
as shown in Fig. 11, the discrimnation unit 10 22 distingui shes and detects
the dirtiness degree of a bill whenever it passes therethrough: if the bil
isin a state that is alnost free frogmdirtiness ("Hgh Quality"), then
set a discrimnation result to 1; if +the bill is in a state with a slight
dirtiness ("MddkgoxbqQuality”) then set the discrimnation result at 2;

and, if it is in a state with heavy dirtiness ("Low Quality") then let the

discrimnation result bae3diAtthedghlenel hdesenghadisanpatrhie 228utie- adi scern”
is exenplified, which is for collecting to the 20 noney output port 6 only
certai n bankaoinks Wbkchhace pdvancedstilenttbe pEneydemtiyeper degramd which
are equal in dirtiness degree to or less dirty than a specific banknote
whi ch was fi oét tHesbehkhnatedtbybtheoldiestedmanathenmonety 22tputt i s al so
possi ble to 25 designate any one of other choice options, such as "High
Qual ity" borpookl écting grinme-free banknotes only, "Low Quality" for
collecting heavily dirtied bills only, and "H gh to Md Quality" for
collecting - 15 thoseFbgll $lwishat Hepgrdir shpessddegr egsmpdrgiodg from
mddle to high levels. A though in this enbodi nent the dirtiness
classification of the dirtiness degree of banknotes.
In the case of the banknote dirtiness degrees being
classified as shown in 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 cocllecting to the
20 money output port 6 only certain banknotes which are
advanced from the money entry port 5 and which are
equal in dirtiness degree to or less dirty than a
specific banknote which was first discriminated by the
discrimination unit 22, it is also possible to
25 designate any one of other choice options, such as
"High Quality" for collecting grime-free banknotes

only, "Low Quality" for collecting heavily dirtied

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



degrees are classified in three steps, it is also 5 possible to classify

themnore finely. The shape discrimnation designating part 227 is a check
box that permts selection of whether the banknotes to be collected at the
noney out put port 6 are distinguished in shape-rel ated damage degree. Wen
10 it is necessary to collect those bills at the noney output port 6 that

are uni formin shape-rel ated danage _ degree, a check is added thereto. \Wen
these bills are collected to the noney output port 6 while taking no care

of their shapgokel BiedsdaiepetHegreasrtiResshaekredd irsngliear e¢omrhe shape
| evel designation part 228 is a conbo box for permtting selection of a

shape-rel at efliddasnge Heghegeoklbanknotes to be collected at the noney
output port 6. 20 Fig. 12 is a diagram showi ng an exanple of classification
of shape damage degreealthnugheinaséief embbdisbapethel dtiedidasage degrees
being classified as shown in Fig. 12, the discrimnation unit 22 distinctly
detects the dhgpeesebhatedldamagecdegnethokeasbapknotie 25 whewever it passes
therethrough: if the banknote is in a state that is alnost free from
br eakages 5( " picghibQaakit glpssiignthen aodesfinemilyati on result be set to 1;
if the bill is in a state with a slight breakage - 16 ("Mddle Quality")
then | et the discrim ndheoshapsubtschém2nagadn desiignasingaviely danaged
("Low Quality") then let the discrimnation result be 3.
is a check box that permits 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
cutput poert € that are uniform in shape-related damage
degree, a check is added thereto. When these bills are
cellected to the meoney output port 6 while taking no
care of their shape-related damage degrees, the check
15 1is 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.
290 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 cof 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



Al t hough this enbodi nent exenplifies the 5 "Auto-discern” which is for
collecting to the noney output port 6 only certain banknotes which are
advanced fromthe noney entry port 5 and which are equal in shape-related
damage degree to or | ess danaged 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, sugh-as "Hgh Qality" for collecting
only those bills which are alnost free from shape-rel ated damages, "Low
Quality" for"geobbeet pnglextirenehynshapetdandgedrbinihaténhy reandtl5 "High to
Md Quality" for collecting those bills with their shape damage degrees
rangi ng fronba @y dahd, highitl égeheaWhillyedenatkds (EhkbedQuedt tye dirti ness
degrees are classified in three ranks, it is also 20 possible to classify
them nore fihbkp. 1¥hetbef didesirgmahronodekiesedy tesBi.nati on designating part
229 is a conbo box which permts, when banknotes being put into the noney
entry port 5 contain A&lbhPhoti thikt smipdémendonesenpiidaeat tbs and dirtiness

25 and shape that are not selected as a bill to be collected, selection of
one of deSti nAetendisegrronyhish Wi ERTt KPS IBFLRENKs teothe BEREYf or exanpl e,
selecting that this bill should be sent to which one of "Return - 17 -

Port" and " TEHPBEAr POREsEr PBLYUNFETLaANt RBOGROLRSt Whd CBnBEEi REWENSE at - once

selection is performed with respect to _the direction or ,
from the money entry port 5 and which are equal in

shape-related damage degree to or less damaged than the
banknote that was first recognized by the

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

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

While in this embodiment the dirtiness
degrees are classified in three ranks, it 1s 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 1s to be sent—for example, selecting

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



orientation, dirtiness and shape, it is also possible 5 to allow individual
selection of the direction or orientation, dirtiness and shape. The
processing start button 230 is a button which becones, when selected by the

nouse 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 sel ected by the nouse cursor C, the system
routine to exit the bill-organizing task menu screen 220 and then return to

the main taskopenuagar eeBmgdPaty sbewmvknuhigr .4. On a processing result

di splay screen 240 shown in Fig. 6, several itens are provided, including
a noney type indicationlpabhgB4inwhheéb endbdamestonelent-whke noney types of
t he banknotes collected at the 20 noney output port 6, a quantity indicator
unit 242 wheehetndbaatespbbhécnmeiewioh bekpsctokbecheddiaecddsingmat i on
content indicator 243 which shows the contents selected on the

bi Il -organi zbmgehdskinepudistieens238dothkpg, 3t asceftionpascebletton 244

for 25 continuing the bill-organizing task, and an end button 245 for
conpl eti oA ofot hélbil indigaduailngefaskiowhed sékedtiiregttibe conti nue button
244 by the nmouse cursor C, the systemroutine returns to the bill - 18
organi ze t askRrientasépraend2zoinesk| enddsbyperansition to the next
bill-organizing work. Upon selection of the end button 245 by the nouse
cursor C, the bill- The processing start button 230 is a button

which becomes, 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 ccllected at the

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

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

When selecting the continue button 244 by the

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



organi zing task is ended, returning to the main task 5 nenu 210. An
explanation will next be given, using Figs. 7-9 and 13, of the case where a
bank teller attenpts to organize banknotes while selecting rel evant
conditions in a way which follows: auto-discrimnation 10 of noney type is
turned on; the nunber of bank notes is set to a hundred (100); the banknote
direction (orientation) discrimnationgds nmade effective; the auto-discern
of direction (orientation) is enabled; and, the noney-type other than

desi gnat ed mppgyntyperibk(henai Batkten peberredib@easbyokiradesitgaat i on nmoney
type") is to be sent to the return port 7. Fig. 7 is a flow diagram of
operations otot bRe hark bellebrghhszohghebr&ounuebnt eeenal cglevifce 1 and

the bill transport device 2. 20 The bank teller selects a node of bill-
organi zi ng takk endtbhettountét begr mherahodewi cerfofat, shepb$l)l- Thereafter,
the teller pushes down the on- screen processing start button being

di spl ayed at orbeniecount erskeinsi rabdedeviregutnistepoS2he RBiThéasdunt er
termnal device 1 issues an instruction of the selected

bi | | - or gahi zitagL:cgdAti ng node and then sends it to the bill transport

device 2 through the comunications line 3 (at step S3). - 19 The
t ask- processi ng mai n c&ht esPlanativolvwell neatbbrl givanspestindevice 2 is
responsive to receipt of the bill-organize/count startup instruction, for

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}) 1s enabled;
and, the money-type other than designated money type

15 (hereinafter referred to as "off-designation money
type") 1s 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 352).

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

through the communications line 3 (at step S3).



determ ni ng whether the bill-organizing processing 5 required is executable
or not. If possible then instruct the lanp control unit 105 to turn an
indicator lanmp 8 on (at step S4). 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 S5). Fig. 13 is a diagramshowi ng a
banknote sorting result. The bank telj®gr_ puts a bundle of bills into the
noney entry port 5 of the bill transport device 2, which bundle of bills is
a mixture of a 15 plurehkt yagk-peBeyskYRgSmuihhcbheirbidiuheet nons cer
orientations being non-uniformy aligned (step S6); then, the teller
depresses thehatbillbuthaspédref dbvlikbe Lrasspesbodeiiveetsd elepp®7pf Upon
detection of the push-down of the start 20 button 4 by the teller, the bil
transport devheeb2llstaghaiaebcblnar gaarzrupgiasumizchgoapertati on (step S8).

Details of this operation of bill transport device 2 wll be described
| ater with rdéeeemniritg Whgth8r Nbotebhédeotrbahithegt pirggesssfiag startup of
the 25 bill-organizing/counting operation should not be Ilimted only to

t he met ho8 ofegushiedgidowmecheabiar br bottonl4 andsikyealthennati vely be
arranged so that the teller nctifies it via the counter term nal device 1.
- 20 Still ahsérnseti veeylampechhkirolr andpolOodévi tar2 any ibdicatoanged to
start it automatically after the noney entry port paper-sheet detection
sensor 37 det@®psBthat (at step S54).

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 S3).

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

15 plurality of money types with their directions or
orientations being non-uniformly aligned (step S6);
then, the teller depresses the start button 4 of bill
transport device 2 (step S7).

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 S$8).
Details of this operation cof bill transport device 2
will be described later with reference to Fig. 8.

Note here that the trigger for startup of the

25 Dbill-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.



i |

there are banknotes in the noney entry port 5. 5 After conpletion of the

bill- organi zi ng/ counti ng operation, the task-processing main control unit
101 notifies the counter termnal device 1 of the conpletion of the

bi | | -organi zi ng/ counti ng operation via the upper-I|evel comunication control
10 unit 102; in responding thereto, the counter termnal 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 bil

transport dewice12,1thentbivehler get 51t hemautpbstena$10k, 2andyt bereaf ter
takes out those bills that are collected at the noney output port 6 (step

S11). In casgrihfgbil Ls whheh ateatiakpatiedt 19f afherr eher Acpekt 7 include
certain bills that the teller wants to collect to the noney output port 6,

she 20 or heefByyepber bhparaghesti Ae@ethéoADBEYsent BY pettchs andtr epeats
the bill-organizing work. When ending the bill-organizing work, the teller

depresses antheganazengah&sktesdihuthenmowkiychntiry peesebt on the display
screen of counter termnal 25 device 1 (step S12). The counter term nal
device 1 Bnstructs coApketi onmpiiethenbrlfl £tbeganilii-ng/ counting operation to
the bill transport device 2 via the communication line - 21 - 3 (step S13).
Upon recei pt coffanheibigl/boongangzeppretéssi ngheehdsknptrogesisong thgn
t ask- processing main control wunit
control unit 101 notifies the counter terminal device 1
of the completion of the bill-organizing/counting
operation via the upper-level communication control
10 unit 102; in responding thereto, the counter terminal
device 1 displays on its screen a result of the bill-
organizing/counting cperation (step §9).
In case there are banknotes returned to the
return port 7 of the bill transport device 2, the
15 teller gets them out (step S10), and thereafter takes
out those bills that are collected at the money output
port 6 (step S11). 1In case the bills which are taken
out of the return port 7 include certain bills that the
teller wants to collect to the money output port 6, she
20 or he may enter them again into the money entry port 5
and repeats the bill-ocrganizing work.
When ending the bill-organizing work, the
teller depresses an organizing task end button, which
is present on the display screen of counter terminal
25 device 1 (step S1l2).
The counter terminal device 1 instructs

completion of the bill-organizing/counting operation to

the bill transport device 2 via the communication line



101 of the bill transport device 2 instructs the lanp 5 control unit 105 to
turn the indicator lanp 8 off (step S14), and then rel eases the

bill-organi zing/counting operation node being stored in the storage unit
109 (step S15). Fig. 8 is a flowhart of a paper-sheet 10

or gani zi ng/ counti ng operation of the banknote transport device 2. The
paper - sheet organi zi ng/ counting operatjian of this paper-sheet transport
device will be described in detail with reference to Fig. 8 bel ow. When the
bank teller depeespesiBhe start 15 button 4, the task-processing main
control unit 101 of the paper-sheet transport device 2 receives fromthe
button control unit 108pannetceépaf ofushedbidlebryheizet proceustion 4 and
then instructs the transport- processing nmain control unit 110 via the

| ower -1 evel 2Odconsumicaétipop cbet cebkuprbcd®8iing skant conamspounatti on  of
banknotes as the bill-organi ze/ count node gets started. The

transport - pr d6éssitngheabnléontrrokpomict devigei dstingttractise theadspwrt not or
control unit 114 to 25 render respective transport paths 25-34 operative
(step S101) comkeotr andporfSptecessinnghraiindésatesl lampt 8 6 Usésrt he noney
entry port paper-sheet detection - 22 sensor 37 to determ ne or "judge"
whet her ther 814re abdnkReteselpaske bRePidArPyIpsieingfsoaptsng?). |f

there are bills therein, it instructs the noney entry )
operation mode being stored in the storage unit 109

(step 315).
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 contrel 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



port control unit 117 to advance these bills fromnoney 5 entry port 5 (step
S103). If no bills are found in noney entry port 5 then instruct the
transport notor control unit 114 to stop respective transport paths 25- 34
(step S107). 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,_t discrimnation processing unit 116
distinctly detects the noney type, authenticity, direction or orientation,

dirtiness 15sdggheesandoshapermehat e¢d danpgerdedeeacef ta¥eky aranknot e t hat
has passed through. The transport-processing main control unit 110 acquires

a di scri m nabkaRnbessl inf tam baeydiestriynpbati 6n (pregessiong .unirtf 116 (step
S104) and 20 determines a transport destination of banknotes (step S105).
Regar di ng t hthebankmet Bidést thatredn, detednsnirngtsprheessney, camnrgxpl anati on
will be given later using Fig. 9. The transport-processing main control
unit 25 110pputgesnuimefihenia dési gpatddanuebéhesk baddet frbankwotgs to be
col l ected at the noney output port 6 have already been collected (step
S106). | nS5casatay preseht (stpbeflRas .redéhed bhé ldesirgndbeddnimber, the 23
main control unit 110 instructs the transport notor control unit 114 to
st op each of mpheyt eahgpopPrabhshep5i35tEgrsp tBEOTFanisposis MO&opr esent
nunber has not
control unit 114 to stop respective transport paths 25-
34 (step S5107).
The banknotes that are advanced from the
10 money entry port 5 are conveyed on the money input port
transport path 27. When these pass through the
discrimination unit 22, the discrimination processing
unit 116 distinctly detects the money type,
authenticity, direction or orientation, dirtiness
15 degree and shape-related damage degree of every
banknote that has passed through.
The transport-processing main control unit
110 acquires a discrimination result from the
discrimination processing unit 116 (step S104) and
20 determines a transport destination of banknotes (step
5105). Regarding this banknote destination determining
processing, an explanation will be given later using
Fig. 9.
The transport-processing main control unit
25 110 judges whether a designated number of target
banknotes to be collected at the money output port 6

have already been collected (step S106). In case a

present number has reached the designated number, the
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yet reached the desi gnated nunber,

repeat the 5 processing stated above. The

transport-processing main control unit 110 judges whether there are certain

ki nds of banknot es
and/or those with their
not target ones to be collected

return port

in the return port 7, which include rejected bills
noney types or directions 10 (orientations) that are
(at step 5108). If it is detected by the

paper - sheet detection se r.r 39 that there are banknotes in

the return port 7, then wait for conpletion of renoval of these banknotes

fromthe 15 peiNrBoRPEL1 Tuh$teP16108) ¢ rAEL 8T chBer bapkpbet! ghthenoved
banknotes from the return port 7, when it is detected by the return

paper - sheet deheebioinsensot 88 thap theneoar en8otrhaBkpgtepatAsreturn port

7, the nmin control

port

unit 110 20 subsequently determ nes whether there are

banknot es in25the (ebpprailg7resernecHpet aZ2préserp HhBer hascase there are
banknotes in the tenporary reserve unit 21, the transport-processing main

control uniyetlbebostduchs tibeignansgontmbetpr repattokthanit 114 25 to
activate its associated transport path (step Sill)

and then instructs the

t enpor ar y5r eseouessdnyr statiadt ab®28.t o advance banknotes fromthe tenporary
reserve unit 21 (step 5112). - 24 The transport-processing main control

unit 110 judges whet hEhet heaneparh-popteZsisgf mhlinofonbanknotes or not or,
alternatively, determ nes whet her

10

15

20

25

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
(orientations) that are not target ones to be ccllected
(at step S108). 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 banknctes from the
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 contrel unit 110
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
to activate its associated transport path (step S5111)
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 sending banknotes fromthe tenporary reserve unit 21 to the
return port 7 wuntil all of the banknotes have gone away fromthe tenporary
reserve unit 21. Wihen no banknotes are left in both the return 10 port 7
and the tenporary reserve unit 21, the transport-processing main control
unit 110 instructs the noney output. pgt- control unit 118 to open a

shutter door of the noney output port 6 in order to allowthe teller to

take the collected bilraeoutanbpbhe-pocreBEY ngURNAYL PORtr6langithen waits
for conpletion of renoval of the banknotes fromthe noney output port 6

(step S114). 1Wenutibesneheyheut pht pertirpapet+shieets fdetleetfi on sensor 38
detects absence of banknotes, the 20 transport-processing main control unit
110 noti fi espankaoths uvppeptl evel adbrmuatdatilgn deicerhibest Waetask-
processing main control unit 101 of the fact that the bill-organize/count
oper ati on hashbeemmpomplkgt edsesvepunstl1s). i25efpgy Ori soa disdgpam showi ng a
flowchart of a procedure for controlling a transport destination of

banknot es> ASdéBai hed erpkanat ronoptrdésvnnati ernddegebainkinegesr ocessi ng
wll be given using Fig. 9 - 25 - below. The transport-processing nmain
control unitfremotpgd§esranetriercacbifkHidie Bei Ag phesa&rtiynt eséd i s

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 dcor of the money output port 6 in order to
allow the teller to take the collected bills out of the
15 money output port 6 and then waits for completion of
removal of the banknotes from the money output port 6
(step S114).
When the money output port paper-sheet
detection sensor 38 detects absence of banknotes, the
20 transport-processing main control unit 110 notifies,
via the upper-level communication unit 111, the task-
processing main control unit 101 of the fact that the
bill-organize/count operation has been completed (step
5115).
25 Fig. 9 is a diagram showing a flowchart of a
procedure for controlling a transport destination of
banknotes. A detailed explanation of destination

determining processing will be given using Fig. 9



the first one of those bills wth noney types which 5 could be distingui shed
by the discrimnation unit 22 while an automatic 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 autonmated way; so,
if the banknote 10 detection result indicates the banknote of interest is
the first banknote, the transport-procgssing main control unit 110 stores
the noney type of this banknote in the storage unit 121 as the noney type
to be collegtedyto the nmoney output port 6 (step 5202). 15 In the case of

t he bundl e of banknotes shown in Fig. 13, the noney type of the first
banknote is "Ten-thousasdt¥enspsettpabctBeidgt patinoronesullt vafitt he

di scrimnation processing unit 116 becones "10K"; thus, "10K" is stored in
t he storage wundt jhddeaswhbehpbnaybakhppe bkihhephasknotlestestkeed del | ect ed
at the noney output port 6. Subsequently, the transport-processing nmain
control unitth&0fdeséer ohresfwhbbvhber btthésnenéeh tppeyoft ypelsi ghhahknot e
corresponds to the noney type to be 25 collected at the nobney output port 6,
whi ch is §toredldi het Hesstiogagehedi byl2be( stiepr$R@8ptibn case i2€ is
different fromthe noney type to be collected, the transport-processing
mai n control whaile an0aphsmptécsmongg tvhe datectdnrtr sodgniits 113 to change

over the gate to a direction for sending the banknote to the return port 7
(step S217).designated in the bill-organize/count mode (step S201).

In this embodiment, the money type 1is set to
be detected in an automated way; so, 1f the banknote

10 detection result indicates the banknote of interest is
the first banknote, the transport-processing main
contrel 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 stcored in the storage unit 121 as the money

20 type of the banknotes to be collected at the money
ocutput 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 S$S203). In case it is
different from the money type to be collected, the

transport-processing main control unit 110 instructs



In the case of the bundle of banknotes shown 5 in Fig. 13, the noney type
of a seventh 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 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 determ nes whether the
direction (othengateoBpnttblduacti mivatboshange bsedeshgnated @p Aot (step
S204). In case the direction (orientation) detection node is designated,
the mai n contiekcunbh Id0 seqdéntyi ahkybadé&hetm nesthk achamkngbetbdi ng
presently tested is the first one or not while the automatic direction 20
(orientation)stdepeBeiidh.node i s designated (step S205). In this enbodi nent,
the node is set to detect the direction (orientation)in an automated way;
so, if a detection reduol thendreat e thesbbadkrobé bankhetkisr showbanknot e,
the transport-processing main control unit 25 110 stores this banknote's

di recti on>i niph&€igt okdgethgnienggltapet bé ai revensh benkentsat iién) to be
collected at the noney output port 6 (step S206). In the case of the bundle
of banknot es"Shemhougand; §ep"gand3ant gé ghichsbapXAREEL ' BodEYe EHPEN
(orientation) is "Face-up & Upright" direction so that the discrimnation
processi ng upbt "Tigesthepeappogen”. Thus, the discrimination

processing unit 116's detection results become "1K" and
"5K" respectively, each of which is different from the

10 money type "1CK" 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 contrcl 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 5203).

In this embodiment, the mode is set to detect

the direction (orientation)in an automated way; so, if
a detection result indicates this banknote is the first
banknote, the transport-processing 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 S206).

In the case of the bundle of banknotes shown



result becones "1," which is stored in the storage unit 5 121 as the
direction (orientation) of the banknote to be collected at the noney out put
port 6. Subsequently, the transport-processing main control unit 110
determnes if this banknote's direction (orientation) corresponds to the
orientation 10 of banknote to be collected at the noney output port 6
(step 5207). In the case of the first Jdsanknote, this becones the banknote
to be collected at the noney output port 6. Thus, the transport-processing
mai n 15 cont ial Fugit 1310thesFiuwetspbhhgneakescanreekignit 113 to switch the
gate to a direction of sending the banknote to the noney output port 6. In
the case of doseenndtibnll iet "Seger-uphe Upanghaf't dprecessnngomahatcont rol
unit 110 judges whether this banknote's orientation is 20 the sane as the
col | ecti on othentasconmbeahdoat predessinghenstoiagésunietet2ionln case it is
different fromthe <collection orientation, the main control unit 110
instructs theegalé benbmeb Uhit ¥h3choiswstchetlhéngahe storagei medti on of
sendi ng banknotes to a |ocation which 25 is specified by the off-designation
del i very Sdedfilnasi h=ddsigaaton (paien2agipst epfS2h8) banknphiies toenbodi nent,
it is the "Tenporary Reserve Unit"; so, let the gate be switched to the

di rection toRar gothectedgat Féﬁp@@ﬁ@y PusPEGeD@ALt 621. In the case of the

bundl e of banknotes shown in FI% the orientation of a third banknote
i s Subsequently, the transport-processing main

control unit 110 determines if this banknote's
direction (orientation) corresponds to the orientation

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

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

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

20 the same as the collection orientation being stored in
the storage unit 121. 1In case 1t is different from the
collection orientaticn, the main control unit 110
instructs the gate control unit 113 to switch the gate
to a direction of sending banknotes to a location which

25 1is specified by the off-designation delivery
destination designation part 229 (step S$218). 1In this
embodiment, it is the "Temporary Reserve Unit"; so, let

the gate be switched to the direction toward the



"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 become "2", "4" and "3", respectively. Each of themis different
fromthe 10 orientation "1" that is stored in the storage unit 121. Thus,
these banknotes are gathered at the retgurn port 7. Next, the
transport-processing nmain control unit 110 determ nes whether the dirtiness

det ection 15eﬁpggak§ deskgiat gdieromot (step S208). Wien the dirtiness
detection node 1s designated, this controller 110 sequentially judges

whet her a banknote bei ng thst edsei 5ft hRef buatilenefoban®@howkisl @hbhe aut omatic
dirtiness detection node is designated (step S209). In the case 20 of

condi tions bénngiget 13t hehtr anspotbtppacessanghiaidnbaaknbrel ignit 110 stores
a dirtiness level of this banknote (e.g., significance of dirtiness, color
density of di'Facmesp, snUpbeédeoficdnt'y ytbpobsiecetetlionnoft he fetfahage unit 121
as a standard or "reference" of 25 the dirtiness |evel of banknotes to be
col | ect edbat bahknoteney UBEapatdpwnt s6Upstidp-82¥0)', MNext thehe
transport-processing main control unit 110 judges whether the dirtiness

| evel of thigdireg9iopanknat eigdhr bspsnaset st AEaderdionass PVewrdlhs(" .
banknotes to be collected at the noney output port 6- that is, whether this
| evel is of Péssrdirfilresdetpghion results of the discrimination

processing unit 116 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 S$208). When the
dirtiness detection mode 1is designated, this controller
110 sequentially judges whether a banknote being tested
is the first one or not while the automatic dirtiness
detection mode is designated (step S209). In the case

20 of conditions being met, the transport-processing main
contrel 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 SZ210).

Next, the transport-processing main control

unit 110 judges whether the dirtiness level of this



the dirtiness level being stored (step S211). 5 In 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 |level stored, the transport-processing main control unit 110
instructs 10 the gate control unit 113 to switch the gate to a direction of
sendi ng banknotes toward a |ocation which 1is designated by the

of f-desi gnation delivery destination designation part 229 (step S218).

Next, the trpaspabtePre€esspBEdEBLB €ABt HOktihBsENlkvE10get erm nes whet her
a shape discrimnation node is designated or not (step S212). In case the

shape discrbahkRabtes godeei soldestgeadt ad, the meguegnbugbluy powdges—whet her a
banknote being tested is the first one or not while the automatic shape

di scri m nati bhanode, i sh26hdesktphat édvedt ép 8Z13kssl dirheénease thkncondi ti ons
bei ng satisfied, the transport-processing main control unit 110 stores a
damage | evel thet Hirhisebankrued' beighaptoredat(etegaf@deé )degree (e.g.,
significance of damge, nunber of damaged portions, damaged | ocations, 25
directionSof damage, efo.yabei a§ Aamkedost epwirsspondt he téeorage unit 121 as
the reference of the shape |l evel of banknotes to be collected at the noney
out put port €irtsnepsS2expl of3bankKegtest ke beraaspéecipdoessshrg mai n
control unit 110 determ nes whether the shape-rel ated Qana%e | evel of this
banknot e cor heBpEnaEtPBLt RETEhipelr6l-at @f the banknote is of a

level dirtier than the dirtiness level stored, the
Lransport-processing main controel unit 110 instructs
10 the gate contrel unit 113 to switch the gate to a
direction of sending banknotes toward a location which
is designated by the off-designation delivery
destination designation part 229 (step S218).
Next, the transport-processing main control
15 unit 110 determines whether a shape discrimination mode
is designated or not (step $212). 1In case the shape
discrimination mede is designated, it sequentially
judges whether a banknote being tested is the first one
or not while the automatic shape discrimination mode 1is
20 designated (step S213). In the case of conditions
being satisfied, the transport-processing main control
unit 110 stores a damage level with this banknote's
shape~related damage degree (e.g., significance of
damage, number of damaged portions, damaged locations,
25 direction of damage, etc.) being ranked stepwise in the
storage unit 121 as the reference of the shape level of
banknotes to be collected at the money output port 6

(step S214).



damage | evel of banknotes to be collected at the noney 5 output port 6,

i.e., whether it is a |level |ess damaged than the shape-rel ated danage

| evel being stored (e.g., the danage significance is |less, the nunber of
damages is |ess, the damaged location 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 ghape- rel ated damage | evel of
banknotes to be collected at the noney output port 6, i.e., it is of a

| evel nore damaged thraxthetabapeanspatedpdanageihgvekist ecedrdd (e.g., the
damage significance is great, the nunber of danages is great, the danmaged

| ocation is anitnpdOt daterhbooati ehethbe dapageagereelnapdatibeetg t he
discrimnation, etc.), the transport-processing main control unit 110

i nstructs théegaleofonhiel bankhot&3cbor2dpsnidechot hbegahepkoralditeect i on of
sendi ng banknotes to a location which is designated by the off-designation
del i very destlamageohedesi giabhoknpaets 229besteplsSzieyl. aThéhei sonewyi nati on
about the banknote's transport destination is done in the way stated above,
25 and i nScasetphé banknételbei ngwbhébREd1itsifudgedved Besshdapagkdote to be
coll ected at the noney output port 6, the transgott-processing mai n control
unit 110 in&hpactbet Ragareedesnerdodamape 1esedobsingckhtonedgdeed-,31 to
the direction of sending banknotes toward the noney output port 6 (step
S216). In caséet HBMBURJF&IBE fiEARFRoESakESYenthe number of damages

is less, the damaged location is not an important
location, the damage direction deoces not affect the
10 discrimination, etc.) (step S215).

In case it does not correspond to the shape-
related damage level of banknotes to be collected at
the money output port 6, i.e., it is of a level more
damaged than the shape-related damage level stored

15 (e.g., the damage significance is great, the number of
damages i1s 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 S$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



(10,000) bills with non-uniformorientations contains 5 bills of

one-t housand yen (1,000) and five-thousand yen (5,000) as shown in Fig. 13,
when "Return Port" is selected in the off-designation delivery destination
designation part 229, it is required for the bank teller to repeat manual
operation of putting a bill 10 into the noney entry port 5 four tinmes in
order to conplete uniformalignnent. ofy arientations of bills because in
this case bills are collected without sorting the different orientations of

1,000, 5,000tcandHelQi@B0tibaweY¥ekentiinghBagasetet tieaRar any Resekve 15
Unit" being selected, the teller is required to repeat the operation only
three tines batpusepbhe éxésubpon2ab).the first operation enables successful
bill collection wth the 10,000 bills of different orientation being

di scrim nated and sort &l trem th60buadde5p@00ech-theus20dTlhes, it i s possible
to lighten the teller's workload while at the sane tinme shortening the

| engt h of a t(¥i8, 0p6)i bdlfier wdtbcnoni-natifonmr equentgdt ibnsaddintiadns owi ng to
having the tenporary reserve unit 21, it becones possible to take out three
25 types 6f bikls ¢ifnonhetbrasphd zbovd¥lt A80H asedupiardtbhprisghtd
ten-thousand yen bill, ten-thousand yen bills wth orientations other than
the Face up &R® upBPirg§AP) 8ei ehoani 6n, Fagd fBvewhand "8essurhodsand yén bills)
even - 32 when there are only two takeout ports (nmoney output port 6 and
return port ?RlEREBAghnwhhenobirpssagaatarandedgvery destination

designation part 229, it is required for the bank
teller to repeat manual operation of putting a bill
10 into the money entry port 5 four times in order to
complete uniform alignment of orientations of bills
because in this case bills are collected without
sorting the different orientaticns 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 enabies successful bill cocllection
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



Furthernore, using this tenporary reserve 5 unit 21 nmakes it possible, even

when there is only one bill takeout port, to achieve a continuous sort nbde
whi ch gat hers several types of banknotes at a banknote takeout port, such
as the noney output port 6 or else, 1in an order of sequence designated by

the teller with 10 sorted postures or orientations of banknote. For
exanpl e, in case the continuous sort_npde is utilized, the teller
specifies, by neans of a display screen not shown, the noney type(s) and

posture or QreaNtRbirenaek bRogethbl kakkeubepeekkeaiedeqt olltputd> nmoney
output port 6 that is designated as a noney takeout port in his or her

preferred orgertof spdueacarn pbetdayatatongpewhnich b21l1st ates thikenei n t he
teller's designated noney type(s) and posture or orientation of banknotes
to be collecbatd.while letting them be queued 20 in the order required.
Additionally, the transport- processing nmain control unit 110 enpties any
one of the bill accunBhathemmometsu23lag28disStubspquenty yesehee
transport-processing nmain control unit 110 determ nes whet her a banknote
being 255t esned 23 mihkhsi it poneybippeecsnd pbshutbeoe asi enflat oo equal to
those of the first one being stored in the storage unit 121 and, if it is
the first ohalihtaksent pprte theambhmeyeoat pantporpus BSert- mggle col | ecti on.
Bills with their noney types and postures or orientations being other than
t hose of theWhiifbt gJahaerar 6eyatRér E4PaAd CAcPaRlNates ph eheankapsdeary

reserve
takeout port, such as the money output port & or else,

in an order of sequence designated by the teller with
10 sorted postures or orientations of banknote.
For example, in case the continucus sort mode
is utilized, the teller specifies, by means of a
display screen not shown, the money type(s) and posture
or orientation of those bills to be collected at the
15 money output port 6 that is designated as a money
takeout port in his or her preferred order of sequence.
The data storage unit 121 stores therein the teller's
designated money type(s) and posture or orientation of
banknotes 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 cutput port 6 for



unit 21. Thereafter, fromthe tenporary reserve unit 5 21, banknotes with
their noney types and postures or orientations other than the first one are
judged by the transport-processing main control unit 110: if they include
banknotes with a noney type and posture or orientation identical to those
of the second one being 10 stored in the storage unit 121, then collect them
in the noney output port 6; if they ayge banknotes with noney types and
postures or orientations except those of the second one being stored in the

storage unitcd2iecthen.sepdltbemitn theienpbheqd evpeef abdl boaeesuweul ation 15
units 23a-23d. When the banknotes in the tenporary reserve unit 21 (i.e.,

banknotes w bbh ophesthypeasabdinpostheesthanothestabifonbeothestt bae t hose of
the first one) are gone away, the banknotes that are gathered in the
enpti ed one atebghthacednahdt bonumniltsed3an28tde2@efpoearybarkpratres W th
noney types and postures or orientations except those of the second one)
are sent touhhe 2émpoTheyecnéteryefunint tBe. tSupsequenttepervkeubanknot es t hat
are with noney types and postures or orientations other than 25 those of

t he secon8 o#é,ahdnkhatearwight hbeéd fpoayt hypreteapdr aryptueserve unit 21 are
judged by the transport- processing main control unit 110: if these include
banknot es wi phignfareyneypehandtpast tihe Sirski encadireniudgad pdefibiecal to
those of the third one being stored in the storage unit 121, then gather
them at the HABABFPEUEPRLOCREFLNG; MpAnt REPLaPE BAAKNSLES wift RhRYney types and

include banknotes with a money type and posture or
orientation identical to those of the second one being

10 stored in the storage unit 121, then collect them in
the money output port 6; if they are banknotes with
money types and postures or 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



postures or orientations except those of the third one 5 then send themto
the enptied one of bill accumulation wunits 23a-23d. Wen the banknotes of
tenporary reserve unit 21 (banknotes with noney types and postures or
orientations other than those of the third one) becone absent, the
banknotes that are gathered and accunulated 10 in the enptied one of the
bill accunulation units 23a- 23d (bankyyptes with noney types and postures or
orientations except those of the third one) are sent to the tenporary

reserve unitiddnthiBalhts waysebyfr epeatpdraxegut bennaf stbeedbiabaye- st at ed
processing, it becones possible to gather and accunulate a required set of
banknot es at stbheagenayitolpyt thent getherachemdancehe thbnagy odepared order
of sequence, such as the teller's designated noney type(s) and posture or
orientation. pAkthéughft heegoney byp&ndBeandipbsioney oypesi entdati ons are
used here, the banknotes may alternatively be sorted and collected based
on dirtinesspdegnees andboieshapeonsl akedptathgee dégtéesthBydsonki ng
banknotes in this way, it beconmes 25 possible to distinctly sort banknotes
usi ng a shal Fhenuabaf bhemakeotheperpsigddoaesmdl biddnBecuntilatanspor t
paths. This nmakes it possible to reduce manufacturing costs and, at the
sane tine, |bPghtenZthRelBank WBEheths bagkno@gskpdalicBpogatrerien§raysrt ed

banknot es at a.sin%le takeout port. Fig. 14 is a diagram showi ng a banknote
sort unit 2I (banknotes with money types and postures or

orientations other than those of the third cne) become
absent, the banknotes that are gathered and accumulated
10 1in the emptied one cf the bill accumulation units 23a-
23d (banknotes with money types and postures or
orientations except those cof 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 6 in accordance with any desired order of
sequence, such as the teller's designated money type(s)
and posture or orientation. Although the money type
20 and postures or orientations are used here, the
banknotes may alternatively be sorted and collected
based on dirtiness degrees and/or shape-related damage
degrees.
By sorting banknotes in this way, 1t 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 tco reduce manufacturing

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



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 bil
having a | arge skew, the detection result of the discrimnation processing
unit 116 10 becones "Reject”, resulting in the transport destination of the
first bill becomng the return port _ Asundesirably. In this enbodinent, even
when the first banknote is rejected, banknotes are continued to be 15

advanced frogbtheoaBney §Bth¥rpALt sbrtsa, bankHpdke at haskngtes is gathered
in a sorted manner in accordance wth a discrimnation result of the bil

t hat was abl eakkoubepbitst recogni zed by the discrimnation unit 22 anong
the second bill and its followi ng ones. In 20 Fig. 14, a banknote sort
result is shown in cas@ighel4nbrey typgrefn shewiegoadbbahkknateswas able to
be first discrimnated by the discrimnation unit 22. The processing flow
di agram of t hesudleswhaat tba- €onskobhakheter afispobtinplecéssiregemiied. 25
control unit 110 shown in Fig. 9 is directed to a processing flowhart in
the enbodbneds w#hieh iz Bbbe L4, seéfethewdésheimdnandopnbankitotéds are to be
gathered at the noney output port 6 in accordance with the banknote - 36
ori entation, failei hesdigegimenahd/ srssnapeyr evaeceduedanagbedegree as first

detected by the discrimnation unit 22 and which has the neans for
sel ecti ng wherpégnce 2f a certain factor, such as in the case of

the first bill having a large skew, the detection
result of the discrimination processing unit 116

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

In this embodiment, even when the first

banknote is rejected, banknotes are continued to be

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

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

The processing flow diagram of the

destination-contrcllable 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



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 out put port 6 but whose orientation or dirtiness/shape-rel ated
damage degree that is short of the level of the target banknote to be

coll ected at the noney output port 6. 10 However, respective parts (a) to
(d) of Fig. 9 at (A) can be also inplgpented in a conbi ned manner while
permtting alternative designing of various enbodinents, including but not

limted to apreshediiBAl dustbfgebbedpaike(ahd@Blkyshapeerbodica@ant using the
part 15 (c) only, an enbodi nent with a conbination of the parts (a) and
(b), an enbodemegt deyheecoans€éioktt Hetparetd bg) thandige)ximandtannenbodi nent
enpl oying the parts (a), (b) and (C in conbination. It is noted that

al t hough t heunhbtug8frahdvehi2b babodheemtaaboteri sedecanggdwhetsert banknotes
into dirty banknotes and cl ean banknotes in conparison with the stored
dirtiness | etel caslacref épeneechmuébliibh s thesbeppssiblyeresesyet theminto
banknotes with their dirtiness levels equal to the dirtiness |evel stored
25 and thé ouhét Banknotest Asceotathekshdpelr bhakedtedaidgb Hevelf al so,
simlar arrangenents are applicable. Additionally, as another enbodinent,

it is possibEBetBoaafpl 6yra fet hkedchaleagerhatsthpsmeney Rtpytoppirig t he
advanci ng of banknotes fromthe noney entry port 5 upon rejection of the
first banknofebPutpehgppet PRgehRhatien er dér§enrsse/whabreretRéeni| |

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 (c¢), and an embodiment employing the parts (a), (b)
and (C}) in combination.

It is noted that although the illustrative

20 embodiment above 1s 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



discrimnation is to be continued or not, and then 5 restarting the
above-noted operation after the continuation of discrimnation is selected.
In the way stated supra, by providing the paper sheet handling nmachine
capable of performng, in the process of banknote organi zi ng works, the
screening 10 and col |l ection of banknotes in a way pursuant to the
banknote's orientation, dirtiness and/pr shape-related danmage degree in
addition to denom nation values thereof while at the sane tinme sinplifying

nmanual  oper atbppsnfegHer gdvahtihg pesbhbkeoctes! fgbhennkhaokeytel ler's
wor kl oad and al so inprove the efficiency of service counter works. It
shoul d be fuetbey poder St apdnbyetibaseonskifl ked Edrshebanknbhat al t hough the
foregoi ng description has been nade on enbodi ments of the 20 invention, the
i nvention ispapmittimtedheheréferahd sedecoushehapgeshantdimidi ficati ons may
be made without departing fromthe spirit of the invention and the scope
of the appendédcchiminetion38s- tGLAEMSontinAedaper neheetinkantkenng appar at us
conprising: a nmoney entry port for receiving paper sheets; a plurality of
t ake- out portrsstertongptheohbopapertsHeeperadidnserficmirnatieon unit for
distinctly detecting orientations of paper sheets; and
continuation of discrimination is selected.
In the way stated supra, by providing the
paper shest handling machine capable of performing, in
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.



a storage unit for storing the orientations of paper sheets, wherein an
orientation of a specific paper sheet received fromthe noney entry port is
detected by the discrimnation unit, wherein the orientation of the
specific paper sheet detected by said discrimnation wunit is stored in the
storage unit, and wherein paper sheets are sorted and gathered for

accunmul ation in the plurality of takemgout ports in accordance with a
conparison result with the orientation of the specific paper sheet being
stored in satcdasuMeeage unit. 2. The apparatus according to claim1l, wherein
said plurality of take-out ports include a noney output port for payout of
paper sheetsland a retBrpapert sheet hehdithhggapppeatsbeebsprasdngherein
paper sheets which are the sanme in orientation as the specific paper sheet
stored are sent to theamppegyoatpuy port whirl eecausing peesmi ni ng paper
sheets to be gathered at the return port in a sorted manner. 3. The
appar at us acebediag to claim2, wherein - 39 said discrimnation unit
further operates to detect types of paper sheets, wherein said storage unit
further stores the paperpsheatitypes, taliereb pygpésafdr oviprtavifon of a
specific paper sheet as received from said noney entry port are detected by
said discriBRREEi 8Ae@RFE, wherein the type and orientation of the specific

paper sheet which are detected by said discrimnation unit are stored in
sai d storage unit, a discrimination unit for distinctly

detecting orientations of paper sheets; and

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

an orientation of a specific paper sheet
received from the money entry port is detected by the
discrimination unit, wherein the orientation of the
specific paper sheet detected by said discrimination
unit is stored in the storage unit, and wherein paper
sheets are sorted and gathered for accumulation in the
plurality of take-out ports in accordance with a
comparison result with the orientation of the specific
paper sheet being stored in said storage unit.
2. The apparatus according to claim 1, wherein
said plurality of take-out ports include a money output
port for payout of paper sheets and a return port for
returning paper sheets, and wherein paper sheets which
are the same in orientation as the specific paper sheet
stored are sent to the money output port while causing
remaining paper sheets to be gathered at the return
port in a sorted manner.

3. The apparatus according to claim 2, wherein



and wherei n paper sheets identical in type and orientation to the specific
paper sheet stored are sent to said noney output port while causing
remai ni ng paper sheets to be gathered at the return port in a sorted
manner. 4. The apparatus according to claim3, further conprising: a
tenporary reserve unit for permitting tenporary accunul ation of paper
sheets, wherein paper sheets identicalzgn type and orientation to the
speci fic paper sheet stored are sent to said noney output port while

causi ng one ghiHDHEscP@Rehasheat nidentirenkri BpbyReekotbhacspegi fic paper
sheet and yet different therefromin orientation to be sent to the

tenporary regep¥e ubi pbaped ehwstpg whemeini Bgipapebraheetdito be gathered at
the return port in a sorted manner. 5. A paper sheet handling nachi ne
conprising: fartthaeyseatey phet phperrebekvi hgppapewhegbeeat sype 48d a
plurality of take-out ports for output of paper sheets; a discrimnation
unit for detectiengatspgnpfi eanpesidficdprpgessbkethespaperivkdetffspmand a
storage unit for storing the significances of damages of the paper sheets
as dammge | evelid hpnay eahkgdpauhnere dhéeeindabyi gailfli cance of damage of a
speci fic paper _ . _

discrimination unit, wherein the type and crientaticn

of the specific paper sheet which are detected by said

discrimination unit are stored in said stcorage unit,

and wherein paper sheets identical in type and

orientation to the specific paper sheet stored are sent

to said money output port while causing remaining paper

sheets to be gathered at the 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 identical in type and

orientation to the specific paper sheet stored are sent

to said money output port while causing one or more

paper sheets identical in type to the specific paper

sheet and yet different therefrom in orientation to be

sent to the temporary reserve unit and causing

remaining paper sheets to be gathered at the return

port in a sorted manner.

5. A paper sheet handling machine comprising:

a money entry port for receiving paper

sheets;



sheet as received fromthe noney entry port is distinctly detected by said
discrimnation unit, wherein a danage |evel 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 danmage

| evel conmparison result with the stored specific paper sheet danage |evel.
6. The machine according to claim5,_ wherein said plurality of take-out
ports include a noney output port for payout of paper sheets and a return

port for returning pageplshegetisyapd wheeebOtppBekssheet suhawingr their
damage | evels equivalent in significance to or |less than said stored

speci fic pappapsheehedasnge | evel are sent to said noney output port while
causing remaining paper sheets to be gathered at said return port in a
sorted manner. 7. The apgasatrusiaatapdi ngitofekabmcéctwhgrein said
discrimnation unit further operates to discrimnate types of paper sheets,
wher ei n sai dsigdifistoragectindeambgethef $her papthespapes:shedt types,
wherein type and damage significance of a specific paper sheet received
fromsaid noney entry postcamrge dnsti ficr| gtdetiegt sbebygigaildidasceism nation
unit, wherein the detected type and danmage significance of the specific
paper sheet afedsmaged, ofhéhei papapeshesheets Havkng demeds Hevels equal in

significance to or Iless than said stored specific paper sheet damage |evel
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.

6. The machine according to claim 5, wherein
said plurality of take-out ports include a money output
port for payout of paper sheets and a 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 said money output port while causing
remaining paper sheets to be gathered at said return
port in a sorted manner.

7. The apparatus according to claim 6, wherein
said discrimination unit further operates to

discriminate types of paper sheets, wherein said



are sent to said noney output port while causing remaining paper sheets to
be gathered at said return port in a sorted manner. 8. The apparat us
according to claim7, further conprising: a tenporary reserve unit for
permtting tenporary accumnul ati on of paper sheets, wherein paper sheets
which are the sanme in type as the specific paper sheet stored and which
have damage |evels equivalent to a _dayage significance greater than the
damage | evel of the specific paper sheet are sent to said tenporary reserve
unit while eaushgg teRBi AuRghpaPetosheetiet papergahberedyakssaid return
port in a sorted manner. 9. The apparatus according to claim1, wherein

sai d specifiehpapén shpet and dapaper siheéf ivhhck wisa bpest fdet ected by said
discrimnation unit in an event of transaction. 10. The apparatus according
to claim1l, phpeei rhesti destovadefunint sstidr menay saitdyspecitf acepaper sheet a
- 42 paper sheet as first detected by said discrimnation wunit. 11. The
appar at us acgéptingtiy desented burshéd desmpiménagionr andpert means for
transportation of paper sheets, wherein a paper sheet which first passes

t hrough sai dvbeseihnthat Hereahetd bypsapadt dansper slgmedasansesvdred in said

storage unit as said specific .
the specific paper sheet are stored, wherein paper

sheets having damage 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.
8. The apparatus according to claim 7, further
comprising:

a temporary reserve unit for permitting
temporary accumulation ¢f 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 pcrt in a sorted manner.
9. The apparatus according to claim 1, wherein
said specific paper sheet is a paper sheet which was
first detected by said discrimination unit in an event
of transaction.
10. The apparatus according to claim 1, wherein

said storage unit stores as said specific paper sheet a



paper

sheet .

- 42 -

paper sheet as first detected by said discrimination
unit.
11. The apparatus according to claim 1, further
comprising:

transport means for transportation of paper
sheets, wherein a paper sheet which first passes
through said discrimination unit by said transport
means 1is stored in said storage unit as said specific

paper shest.



