2 3 MAR 2007 1 DESCRI PTI ON APPARATUS FOR DI SCRI M NATI NG VALUABLE
PAPERS W TH CENTERI NG MEANS TECHI NCAL FI ELD Thi s inventi o? r%kat S
to a bill validator, in particular to an apparatus for 3 MAR 200
di scrim nating val uabl e papers with centering nmeans capabl e of
centralizing banknotes of different wiHths along a |ongitudinal
central axis of a banknote passa | appar at us. BACKGROUND
OF THE I NVENTION A bill wvali datorﬁﬁ%%%lgjgg wth a conveyer to
transport a bill inserted from an inlet of the validator along a
passageway when an inlet sensor detects the inserted bill, and a

val i dati on sensor APPAPAIUSIEOR DISCRIMINATING VX1, WABI FABABBRBay to
scan the noving bill to pick out and convert optical or nmagnetic
feature of the bill } into elVEEiHCENTHREANG MEANSMe kinds of bill

val idators, a centering device is provided to centralize bills of
different widths along a longitudinal central axis of the passageway

to assure the accurate validati %@@@Q‘fgﬁ even of different
wi dt hs. For exanple, U. S. Patent o) X i ssued on Novenber 29,
1994 to W I helm Menke et al., discloses a testing device for
banknotes that has a testing channel wth a transport device and

scanni ng devi cgg;{ QkveheeATRI AN Qﬂﬂl%ﬁ%ﬁo&gjﬂ% iR Ghbdralls for
t he banknote. An input channel of variable width is in front of the

test)i ng chaanislinathhe valyalile chaene | withcédidesng Waecgharmaghblabf esntraliging
on 'either side of the |longitudinal center axis of the input channel.
The two chamdmeies 2f 3lifjpnRnp ooithy abmioy eslovaitnimaddientiad gy é e baoksdbe

against the force of _.a spring. In their
g passageway 1(.)11 the ap%arat%s.

BACKGROUND OF THE INVENTION

A bill validator is provided with a conveyer to transport a bill inserted from
an inlet of the validator along a-passageway when an inlet sensor detects the
inserted bill, and a validation sensor is provided in the vicinity of the passageway to
scan the moving bill to pick out and convert optical or magnetic feature of the bill

) into electric signals. In some kinds of bill validators, a centering device is
provided to centralize bills of different widths along a longitudinal central axis of
the passageway to assure the accurate validation of the bills.even of different _

widths.

For example, U.S. Patent No. 5,363,147 issued on November 29, 1994 to
Wilhelm Menke et al., discloses a testing device for banknotes that has a testing
channel with a transport device and scanning devices for recognizing and checking
the authenticity of the banknote. An input channel of variable width is in front of
the testing channel. The input channel includes two channel halves, one on

either side of the longitudinal center axis of the input channel. The two channel



contact position, the channel halves determ ne the mni mum w dth of
the channel, and in their separated end position they determ ne the
maxi mum wi dth. A banknote of any type is introduced into thzea 'MRIPE{&}?
channel at its |ocked maxi mum channel width as far as a passage
detector arranged in a starting region &f the testing channel. The

Phe. ovae G Te o Thatthund SyEERATu MoiEher B8 Bl Bl sling "o e

spring  agakfstydshgo0ankRRASN AN EHtetrhineOME m@nkMui fiathne the sha e,
channel . Japanése Patent Disclosure No. 2000-149089 to Y. Saito et

al ., showsnd iitHeir Rapaiatad capppsatits theatddiasniae bt giikiiguaewidid. A
provi ded before a bill validating device, and a transfer device for
carryi ng barknpote af eny tappas ntrorichd intnther inpyt dewingd at iThpckedimsfenum
device is provided independently fromand in conmunication with a

conveyer ¢evmek WEHYiagdarias 2 mastAgel defartonaetanged v & stathng egHpy Pide
upper and, |.ower transf units pivotall unt ed on afts to rotate
bofween 65 ROBRBEL ot e TRoGRee SAISHOF MRS o hetie] BRIeR 0 TP oF
pat h and e POSHL i f n i Lk e :
transfer %ﬁlﬁp %&%Jrglgltea?gjaé t?p\%}al? %}ngfglp}d%b%%éé %? eﬁ% %gysﬁ%f %029%351{? he e
count er cl QEkNdiSE (BRI A HRB HQEAARI RRRZKS YR1E dhhgnepened
position, and the |ower transfer unit is rotated downwardly around
the other of the shafts in the clockw se direction fromthe

i ncorporative to the ogened position to release the bill fromthe
transfer devi cdapthese Pateat Bribdlogure démt2080114888% e Yhaite ehabr shegs a bill

device that conprises a pair.of centering |evers rotatable rd. and
away fro S PRBRTA0S hen bg? iPgfRAPTIRR e&}ﬂ&%PWﬂB@ﬁF?ﬂ&ﬁs% b gf%ﬁlara#bﬂg
connect ed,t h f nteri.ng .l fo r:qi . .

centeri ngdef e{\:/eé(??lg1 %ﬁr/glr%aﬁf ﬁ%@lg? ?"S‘. Rar ™ 35@#?%0%’(” %%%t‘}%%&ﬁaﬂ? rcgl(t})‘%maﬂlgr% viee.

each connegd eddFel ASHEESH SFdvitkd BYRPendMRy £58 ad®WEEohiARSRIonURith a
is rotated in the clockw se direction to the opened position, the

| oner tr amsiveyexidetice prbvidadhin thet nllcesideting detitee sadmeortprifesr epidEryand
nove the centering levers toward the closer position against
resi | i entlomsr cerasieheurips i yotdly thavuniede werrbefiendo | sveFs prtesen the

h si de. . the bj f IoM "
each s dem%g %rg 1V<E: p%s1 {olnl foI~ (c):erwr(j\'rlenngt rel Q}% al%ng tﬁ@;‘?& UOaIZd the opened position

for centering the bill.  The upper transfer unit is rotated upwardly around one of
the shafts in the counterclockwise direction from the incorporative to the opened
position, and the lower transfer unit is rotated downwardly around the other of the
shafts in the clockwise direction from the incorporative to the opened position to
release the bill from the transfer device. Then, the bill is centralized by the
centering device that comprises a pair of centering levers rotatable toward and
away from each other between original and closer positions, a spring connecied to
each end of the centering levers for urging the centering levers toward the original
position, and a pair of arms each connected to the Cen;cering lever. When the
lower transfer unit is rotated in the clockwise direction to the opened position, the
lower transfer unit is brought into contact to the arms to forcibly move the
centering levers toward the closer position against resilient force of the spring so

that the centering levers press each side edge of the bill for centering.



3 U S Patent No. 6,149,150 to A eksandr Oni pchenko et al.,
denonstrates a banknote centering device that conprises an enl arged
slot for receiving a banknote |ongitudinally, V-shaped sidg jeéidagiing
menbers associated with the slot and nopyable from an open position
either side of the slot to a narrow position defining a m ninmum
position between the side engagi ng nenbers, a banknote drive wheel
formed with three corner engaging portions for driving a banknote

froman insert Up®sPiteat Noo 6al48eTiletd Olelpasdd Oaipciske ot BE, Bankintdes a
is free to nove within the slot, and a drive arrangenent for noving

the side bagagbirgcomerieg devine shajonnrmidesdn ardarged slovier dsetrieg abankeote
and equal |y s&ac_ed ei ther side of a centerline of the slot.- The side
engagi ng HEWBEIA1BAllY e Vareaagenent enasee] &embeist dysosished atitle| tbe atlpingnd

th id i nb f th ] iti t ds the.

00si tion SR HPPHER OP SES HURDGERER 08 £L EhesIeT tr BALSE: PRPHiEhiRing 2
. ' ‘. ‘ ot ! Jen

ot oF ane thiftfmrh LMRLAIAGE, SR80 1R G RAHEI | Boll Y qeive wheel
2002- 279484 i okt Mhrebagpn &t e%tag'r@' FSERNLS foRdRide él( i%hhgﬁ&@rfr%ﬁaéfn insert

conprises a conveyer for inwardly transporting a bi I nserte rom

an inlet abfHti@natopnsERgEngbosRiceBetel bR 15eikS0te fsAFecLIMETE Withid the slot,
physi cal feature of the bill passing through the passageway into

el egtric shdraldgiveaarmngement et peingotie sideemghging seaiberngn tsheontrolied

el eetric signals fromthe detection sensor to decide the )

aut hent i cFIARTHY TORETHF PRe a7athed 1 eerallyesrashd evider stie dsp sprieriing efide

result of ltoge aui‘ﬂent.'%eciet deci si on, and. a centeri ngﬁdevic m)unt]?d for

in the validator " bef'df € 1HE det Bt on SEs SF ¥ &Yt 15 Ur(%saf’tiﬁ'ﬁoﬁg or

the bill poyes-AlONGheHg eﬂeaﬁgt%ﬁgﬁmybexm%n%ﬂg ?Jén“;%s%‘%ﬂ £AIREL 58S ow
I owar d r ot her

a pair of pinch jaws novable and away om eac on the
opposi t e sodeimnointilfarfies sageyd@yovandnbofbatseld digagfH Bembers @iobyodeg by
the pinch jaws for the reciprocal novenent. The centering notor is
act i vat edatresisbymrcetdidhp backnpige buoking whadhreasidienceafta s themobir| drives
posi tioned between the pinch jaws so that the pinch jaws are brought
into contact to side edges of the bill, thereby causing |ateral

movement of t heJ nga{}l%ge jﬁ%@nttﬂis%ls(gre No. 2002-279487 to Tokimi Nago et al., presents
a bill validator that comprises a conveyer for inwardly transporting a bill inserted

from: an inlet along a passageway, a detection sensor for converting a physical

) feature of the bill passing through the passageway into electric signals, a
discriminative controller for receiving the electric signals from the detection sensor

to decide the authenticity of the bill and to drive the conveyer in response to the

result of the authenticity decision, and a centering device mounted in the validator

before the detection sensor for centrally aligning the bill moved along the
.passageway. The centering device comprises a pair of pinch jaws movable towaxd

and away from each other on the opposite sides of the passageway, and a centering

motor for driving the pinch jaws for the reciprocal movement. The centering

motox is activated to move the pinch jaws toward each other after the bill is
positioned between the pinch jaws so that the pinch jaws are brought into contact to

side edges of the bill, thereby causing lateral movement of the pinch jaws to make



,2 3 MAR 2007 4 the bill cone coaxial with the passageway. The
centering notor arrives at a power-sw ng danpi ng when the bill cones
coaxial with the passageway and the resistive force agai nst.Z 3 MAR 2007
deformation of the bill becones greater jhan output torque of the
centering notor, then, the centered bill is inwardly transported

al ong t he thpabidlagenaycobyial lvetlc dhy eyeasageamev eThe penieringr iobirl drrives at a
val idating devices are defective in that, as the centering device is
provi ded SeYVERTTERY doarening b tho bl apwas icorxialbwithctevesssagevioy poé the

of a bill validating device, . inserted bills cannot be snoothly

shifted i rreals%%%areg GepEst g%lfomla?l?%gﬁ? lflhieé‘%!ﬁ%ﬁeﬁber&bé? AETTSY tayse of
b t ti th h_the pa eway i the bill

val 't dat i ng oo re b paep s thel, M8 e R BACE iy sttt aloms the

i ncreased 4 R v UL YERy, conponents and conplicated structure.
An obj ect 'of the présent Invention is to provide an apparatus for

di scrim nating val uabl e papers capabl e of snpoothly perform ng
inserting, centering and transporting operations of the val uable
papers. Anot her Holjeget, mfiot het pileseditlatingvésvidesnates défciivovh ddatNas the
apparatus for discrimnating valuable papers that can exactly carry
out cent erdeRFTER AP Brovidas semanalshe fapend inicolmnwysaiomtimbepnvdyer

the structural c opents. ,SU RY OF TH ENTI ON_ The appar at us for
di scri m ndtSHG Qfg%‘TPP |V€5‘E‘éﬁéﬁgﬁ{j’§&f@oﬁﬂ?%€% g‘l}%h“eanﬁ}oé@énﬁmoqtg@eﬁk]iﬂ@ﬁ in a
conpri ses : . (8 . L ower_.and _uppet transfer unit
(11 19 AR PLOT BBl Pl L0 bR e T o B A b Dt Bion
transfer uRideH e phddagewe®Mre thd BilBANR£i40) ddvhat h@%siﬁef’,aﬂfe Bdntering
pinch jaws (15) positioned on the opposite sSides of an inlet (7) o]%

t he passaglkweg feQ)iret Hbe pinteas¢dwsn(bbd)of ek wgura dblpentoisestt camglicated

away fromeach other, an inlet sensor (13) disposed in the vicinity
of the inlS{uPUP- VAR 2007

An object of the present invention is to provide an apparatus for
discriminating valuable papers capable of smoothly performing inserting, centering
and transporting operations of the valuable papers.  Another object of the present
mvention is to provide an apparatus for discriminating valuable papers that can
exactly carry out centering operation of the valuable papers with lesser number of

the structural components.
SUMMARY OF THE INVENTION

The apparatus for discriminating valuable papers according to the present
invention comprises conveyer means (8) that has lower and upper transfer units (11,
12) to define a passageway (9) between the lower and upper transfer units (11, 12),
centering means (10) that has a pair of pinch jaws (15) positioned on the opposite
sides of an inlet (7) of the passageway (9), the pinch jaws (15) being movable toward

and away from each other, an inlet sensor (13) disposed in the vicinity of the inlet



5 (7) for detecting the valuable paper inserted fromthe inlet (7)
between the |ower and upper transfer units (11, 12) to prodyceMg 2007
detection signal, a trigger sensor (50) disposed behind the inlet
sensor (13) along the passageway (9) for_detecting the paper noved
to a standby position, rel ease neans (42? for shifting one of the

lower  and7ypRedetetitng ths velidbte pdder thddrtb@MREIha ERNAKetRes: thd hwer
wherein the one of the |ower and upper transfer units (11, 12) is in

cont act t addeppitheang®r thds|(bldE) dmprodupp ardetactins fsignalnd tisgget bensb2X50)
and a separated position wherein the one is apart from the other,

and val i datiFpeseddirind thednlet (5850rf I8 edmte tid pargasechy d9) foz dstecting the
conveyer neans (8),, centeri nmeans 0) and re) ease ns (42).._The
val i dati oFP2RES ?‘%ﬁd %ﬁ@négg)vo B éﬁﬁ%ﬁ?ﬂ means 3)42)1?@@52&%@%\%9 Eqwer
means (8) _.to;jhwardl ve., t al ong th assage . when
The il o1 ik uBH8! fieiRtgire (1F RIREL- fosehB RIDIAPFHBY i fho T i e
conveyer ) IR : 0Sht.] i
passagoney () Moy PP BRI EnREREL 120 i B SRR RO TbE B8 thd Bricliind

drives theappgeeleastameans (11422) 4x §Béfdragiiep @t R hb R Eha Bk 143RaF from
transfer units (11, 12) from the contact position to the separated

posi tion, thevdthect avdt ediddimrc enitesl nganeaids) f¢rl nitrollimgntad idziee tdfethe
paper al ong the longitudinal central axis of the passa%emay %9), (v)
dri ges t heopEPEsBe sl eaoringmeans (1) and releasomephe (4Dver Thhealidation
upp uni ts nto th

r transfer 11, .12) fro he separated positi
e rct | DSREol Aetmsds eV by, Bl (g ERaoatiee Feandante Laprils move

further i . ' i Al r ‘s
et cct s | ramrpd: BRER thRpsPtRiyay 8F Aheh DAL Kot teifl (o7 heRRRAAE rgl 00
on the coméaysy diPRiRSof(tB) cBRTe;E® Hh&inst Ceﬁt@ﬁ@?' RN ARe 16 QRN QYAIdHBRBRion
(8) for snooth insertion, transportation and centering of the paper

wi t h t he nediheadssagemzgr(Sbivhenhribe tripgdr seaspoénistecislibis pupey) i) Agventhe
easy production of the apparatus and fast and snooth sequenti al

oper at i onFeleasmmeeans (S ke plidt ere of/die lgmer ondotren dransferawniss fdpadp) from

Eijl Ezt EES leZ(i-Iﬂ:)ll,'x %tg!;ogi;ﬂg} Pﬁ]\é\fg %I%%%ﬁht%ad %Q&%ﬁgﬁ,”@%t Iac(:%gvea esa the %gn %Lr*ing means

(10) to centralize the paper along the longitudinal central axis of the passageway (9),
(v) drives the release means (42) to return the one of the lower and upper transfer
units (11, 12) from the separated position to the contact position, and (vi) again
) drives the conveyer means (8) to further inwaxrdly move the paper.  Accordingly, '
the inlet sensor (13) detects inserted bill into inlet (7) to immediately move the
paper on the conveyer means (8) and center the paper on the conveyer means (8) for
smooth insertion, transportation and centering of the paper with the reduced
number of structural components, thus resulting in easy production of the
apparatus and fast and smooth sequential operations from the insertion to

validation of the valuable paper.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other objects and advantages of the present



23 MAR 2007 6 invention will be apparent fromthe foll ow ng
description in connection with preferred enbodi nrent shown in the
acconmpanyi ng draw ngs wherein: Figure 1 is a perspective vi ew3dMARsiy7
bill validating apparatus according to the present invention. Figure
2 is a cross sectional view taken alongf line 2-2 of the bill

validatin I af:4s ' l.gur I 1S.8 €ro : .
sect i onal TSR, A HF ARt Holt'sfo oubirEh Rottryich, 8 PBBncotion with
appar at us pshRW A dinbdGMeRt Shovh SYER &cbﬁpﬁnﬁh@&ﬁaﬁﬁ%‘%hiﬂ\ﬂ ew taken
along a line 4-4 of the bill validating apparatus shown in Figure 2.
Figure 5 is a cross sectional view taken along a line 5-5 of the bill
val i dating apparatus shown in Figure 2. Figure 6 is a cross

sectional vi ew Fikea 1as epgrepectine vieweoief billwalidiabingwabakdtis agrording to the
apparatus shown in Figure 3. Figure 7 is a cross sectional view
simlar t@®rEegliievent®Ronwi ng a centered bill in passageway. Figure 8

i t] | Vi f . el i i h . oy
bostion” B ourdiee 2t § s cBo el i A rrcairhd = g For s gglidating
in the Se%ﬁ@%ﬁ% 388%%%?%1@!9”6 10 is an electric circuit of the

bill vali I'ng apparatus according to the present invention. Figure

11 shows a firspihabhioh cRodsl @¥iGHARew BlieAlIbNYa 118 0PES Rel N Fhlidating
sequence of the bill validating apparatus according to the present

i nvent i on.apbhgitie shawhsn Figeeahd hal f of the flow chart continued
fromthe first half of Figure 11. BEST MODE FOR CARRYI NG OUT THE
| NVENTI ON Figure 4 is a cross sectional view taken along a line 4-4 of the bill validating
apparatus shown in Figure 2.
Figure 5 is a cross sectional view taken along a line 5-5 of the bill validating
apparatus shown in Figure 2.
Figure 6 is a cross sectional view taken along a line 6-6 of the bill validating
apparatus shown in Figure 8.
Figure 7 is a cross sectional view similar to Figure 5 showing a centered bill
1n passageway.
Figure 8 is a cross sectional view of a release device in the contact position.
Figure 9 is a cross sectional view of the release device in the separated
position.
Figure 10 is an electric circuit of the bill validating apparatus according to
the present invention.
Figure 11 shows a first half of a flow chart indicating the operational
sequence of the bill validating apparatus according to the present invention.

Figure 12 is a second half of the flow chart continued from the first half of

Figure 11.

BEST MODE FOR CARRYING OUT THE INVENTION



2 3 MAR 2007 7 An enbodinent is described hereinafter of the
apparatus for discrimnating valuable papers according to ;QF
present invention applied to a bill validating apparatus. %HMWWW
in Figure 1, the bill validating apparatys 1 conprises a validation
control device 2 and a stacker device 60 renovably attached to a

bottom of vali dafdRBo&aaE ¥ dsiewihes h@reﬁﬂ@ﬂ(@ﬁh@%ﬂtp%tﬁgfﬁﬁﬁs&mma’cmg

chanber (not shown) for accommodating and accunulating bills

t ranspor t eclhsldm yaderd alcbadingp o rthk plevdrdeinvéntival apdletion &dillredlidating
device 2 conprises a case 3, front and rear blocks 5 and 6 each

rot at abl y anmeagiisd tésmwwmﬁlwrghhftﬂle&ﬂlawhdﬂtmg FmresetuslB comprises a
di sposed in_the V|C|n|ty of inlet 7 Lor detecting bill inserted into

inlet 7t o‘fﬁ&%@&@eﬂog 9k ARes Jrinsi yRkACker devdemp@ ngved%w ab@chis! foop bottom

| onet tudi 1B a@@ﬁ?ﬁoa@fa% of dech nve$§%cia-€3ﬁ%% e SO et b (298 shown) for
C oer | S Ehthaktne 814 LANRARGRL MNP Hans 08 3P ARG Fontdor davice

noved to & standby position, a valldatlon sensor 14 dlsposed
downstreamtrigger sensor 50 for converting a physical feature of

bill rnoved through passageway 9 into electric signals. Conveyer
device 8 has a lower transfer unit 11 provided with a | ower guide 31
and an upper t r ¥ntfletiony nwntrdzdevmeo‘axccd@muwamcw dpfpoet agdirder Blocks 5 and 6

d d rel de 31 def

bassagewny AL EHHREH FORBIo G ATabY ARA °£§%n S séam“’msgaé,e%&n the
11 t

TR o T e A e L R

Arranged iNc&RSHn3 d@%&%aidﬁfoﬁc FOREL1Y REKing Hift LERlEIhNOL AeY LG O atléﬁ% the

has a pair of pinch jaws 15 di sposed on the oOpposite sides of

7 so that Iphgithdinahserditral atie, seuabdver tdevike @ andnaydynddoaathsaldhte. 10
Lower and upper transfer units 11 and 12 are positioned between a
pair of pifaekrgosnertiss bifl @leng@uaﬁm:geé@v&et trizger lsansdyi ) dispessddebind inlet

when front and | ocks nd re u |y rotated
sensor rlgaflc’)r e\? ng]ﬁ move 1o a tand%yypos%:gon a validation sensor 14

disposed downstream trigger sensor 50 for converting a physical feature of bill
moved through passageway 9 into electric signals.  Conveyer device 8 has a lower
transfer unit 11 provided with a lower guide 31 and an upper transfer unit 12
) provided with an upper guide 32 mounted in vertically spaced relation to lower
guide 31 to define passageway 9 between lower and upper guides 31, 32. Lower
transfer unit 11 is secured to case 3, and upper transfer unit 12 is secured to front

and rear blocks 5 and 6 formed with upper guide 32.

Arranged in case 3 beneath front block 5 is centering device 10 that has a
pair of pinch jaws 15 disposed on the opposite sides of inlet 7 so that pinch jaws 156
are movable toward and away from each other. Lower and upper transfer units
11 and 12 are positioned between a pair of pinch jaws 15 of centering device 10.
In this arrangement, when front and rear blocks 5 and 6 are upwardly rotated

around shaft 4 to the opened position, passageway 9 is opened or accessible when



around shaft 4 to the opened position, passageway 9 is opened or
accessi ble when 2 3 MAR 2007 8 janmmed bill is easily rennve? %{ﬂ@h
passageway 9. In the shown enbodi nent, |ower transfer unit 1 3 MAR 2007
conprises a pair of belt conveyers 33 each which conprises a belt 34
for carrying bill along passageway 9, a8 drive roller 35 and a
plurality: dlienn (e Vials) i t 34 is wound, and a
transportJ%%?%gkgglgk%éﬁﬁgﬁgnggnnecpéghggwgf?Ve roller 35 through a
suitable gear train or power transm ssion device not shown. As shown
in Figure 4, each belt 34 is |located in an elongated slit 38 forned
in |ower guide Bitlsoshévat enppdimeniy laee ohnsbhehtnit3dl compuses a @asdofi elt
a plane substantially flush with or slightly higher than upper
surface ofOREKErs 3Ripaeh whichmeatpripgh ddetiold b canving hidlHeesiraisorvaadp

belt 34 tq form.u r transfer ni.t so t hat hot.t, rface of

gui de rol ’r"efghﬁ’ggi\%&hcﬂ @%@e@&ﬁgmﬁﬁﬁﬁﬁ%&wm hihaltio4 ¢ FoHpd and
block 5 a I tact cor ondi n el 4 sh i
Figure 2, g%é%?%%%ﬁﬁé%g%gﬁv yél%glfigc\’/%eéi%ﬁ%o%@f %&féﬁagfs It?}l & %Z%a“ ro?ngjegr

cent eri NG+, G8%EG8wifp tﬁ%@hﬂ%&éf@h&q@é LhON RS Or A%léhlav@n_%ﬁ? Ml %9@4&1’141;9%%34

carry bill fromcentering evice 10 through validation sensor

st acker deyvleegtddln £ASeBhewd dlitfEsguiasd i lang nid®BeRbRBSt dpedi@rface of
formed on the opposite sides of passageway 9 between |ower and upper
gui des 31heBB234 s abbibwmed tiher pérgeswistdpitidlly ek dviiini geslightly higher than
transversely protrude fromeither of openings 27. Located outside

each of Ypem Fgdaceoidewenewds dlaws 15 fornmed into channeled U- or V-
section of the size that can receive adjacent side edges of |ower

and upper guides 31, 32. Regardless of decentering, deviating or

centered bill, ghde-ergesnet ]g@iié hla#nqw%%% &ech ﬁéi@@%‘é??&ﬁi gpﬂér%aﬂ%r

out of openings 27, "a pair of pinch jaws are noved towar eac

ot her to unRwWarTbyilpitdotent berfasl devedgelied 4bidokwnvidralsedstedds fr@h HobdH 41
cone into alignnent with passageway 9 al ong the |ongitudinal axis.

As shown ifernfidyayfagnidblaskl5 8ndsawhs oftogbmeht joossrebfonding daltéidi ngAs shown
device 10in Figure 2, belts 34 of conveyer device 8 longitudinally extend from centering
device 10 behind validation sensor 14 to continuously carry bill from centering
device 10 through validation sensor 14 to stagker device 60.  As shown in Figures
4 and 5, openings 27 are formed on the opposite sides of passageway 9 between
lower and upper guides 31, 32 to allow either side of bill to widthwise or
transversely protrude from either of openings 27. Located outside each of
openings 27 are pinch jaws 15 formed into channeled U- or V- section of the size
that can receive adjacent side edges of lower and upper guides 31, 32. Regardless
of decentering, deviating or centered bill, side edges of bill widthwise or
transversely protrude out of openings 27, a pair of pinch jaws 15 are moved toward

each other to inwardly push either side edge of bill, thereby to let bill come into

alignment with passageway 9 along the longitudinal axis.

As shown in Figures 4 and b, each of pinch jaws 15 in centering device 10

meludes a web 20 formed with an inner thread 21, feed screws 18 each of which



includes a web 20 formed with an inner thread 21, feed screws 18 each
of which 2 3 MAR 2007 9 includes an outer thread 19 nmeshed W?@WMRZW7

i nner thread 20 of pinch jaws 15. Feed screws 18 are drivingly
connected to a centering notor 16 through a power transm ssion that
conprises a drive gear 17 secured to feell screw 18, an internediate
smal | gear, 2 i nt.er i r. M) | Ly. for. it

i nt er medi ang%dﬁ%%F Og&etgll:. ?32‘%&5 gﬁ%l%n‘ig%ﬁ ]ﬁﬁgrpérhé%/?%ggo%ﬁmgﬁdgﬁgéws hg‘? ?ed
of Centerlét&ewgowraré%iﬁngng%gﬁl@ﬂéd%ta deat HWALe 1RRERBRAR ERver
Al so, each web 20 of pinch’jaws 15 has a hole for receiving a

gui de pi n g@nahiftdedhhp @migidescal dvigb | gea3010f seeas®]l 3ot fre@uibdewpilBchun
jaws 15 during sliding novenent of pinch jaws 15 by rotation of feed
screws 18.inteymediats smaleaeat BReadsniivelige detge) goas 2B5indegrallprimpged wmth
t he opposite directions, and |ikewi se a pair of oquter threads 19 of .
feed screwsntagnedipte yropieaar A2t trd 8ppPBvRt%4 Proveded; s dsiyershalt efitentering
centering notor_16 is rotated jn., the forward directjon, .pinch ja

(5 are | ot BOK 16 T8 st e By AT G e AR ol Sh. GREh "BEra of
al ong feed_screws and i in C I L SSi i&}]
rotated i _npjtnﬁe J?g?\j%gr}?s |g§8?‘%’o§?l%§%€lﬁgeﬁ§:§# %3%%\%@%%?\%%&%@
motor 16 i §o LeLalLd th ki diepRAUSLRE 1 A8ShE Q0 dinePOPLmbEAISHRE 100 15 by
rotated in the adverse direction to nove pinch jaws 15 ou vvar&ly

away. from gagtionbheedakare feed ssgaiewdirkBrahthads i2def pith jaGs 15mre Hisned
way,/ reversi bl e centering notor 16 is operated to.ggnerate reci procal
nmovenent oin thei snplesitawiretBond; omdvidrewise atradt ofppuiert Giredds kA of fead screws 13
feature that a rotor of centering .notor_ 16 arrives at a power-sw ng. .
danpi ng or 29 foppagdn tBe pBPRSHS direhtiogesofthrt AaRD ceRfieREROGE @éﬁ?%%tgfbm
notor 16 en.a _nechani cal | oad over redet erym ned | gvel

2ppl 1 ed t oo iR tRaT . PR 840,13 BRESSLRIN MlimeY dnd Byaggronovsty
motor 16 {RGLadERaRN8a ] oflceRRbRY IR Q5swoT1 SPAVEEL R ids DB AHse power
type, however, another type of nbtors such as servo notors can be
used. As shewsmissidd Bubeatdd iv 8hé thatviaad dbestisl device 2 further

conprises a

On the contrary, when centering motor 16 is rotated in the adverse direction,

power transmission is rotated in the adverse direction to move pinch jaws 15

outwardly away from each other along feed screws 18 and guide pins 26.  In this

) way, reversible centering motor 16 is operated to generate reciprocal movement of
pinch jaws 15, however, centering motor 16 has the feature that a rotor of centering

motor 16 arrives at a power-swing damping or slippage to forcibly hinder further

rotation of centering motor 16 when a mechanical load over a predetermined level 1s

applied to centering motor 16.  To this end, preferable centering motor 16

includes one of stepping motors of power swing damping type, however, another

type of motors such as servo motors can be used.

As shown in Figure 8, validation control device 2 further comprises a
release device 42 mounted in front block 5 for shifting or moving a pair of guide

rollers 40 between a lower contact position wherein guide rollers 40 are in contact



rel ease device 42 nounted in front block 5 for shifting or noving a
pair of guide rollers 40 between a | ower contact position “@gﬂﬁkﬁﬂY
guide rollers 40 are in contact 2 3 MAR 2007 10 to correspohdi ng
belts 34 and an upper separated position wherein guide rollers 40
are apart frombelts 34. Rel ease devi cel®2 conprlses a shaft 52

Tored sabe R BCRRR 04 h0h ShAok: SHARGLLL It {eLelh cBlacHipet 40
belts 34 59@%%@ B%n:?%@fté%i PORL1d208, devﬁelzﬁm%xﬂﬁné& @a«g;ﬁfpﬂsgvxh&%ed on
with a plunger 45 for reciprocal novenent of plunger 45, and a bell

crank 48 bedringd 88 i @uhEBly olyRiEnd Guideomilehe)) H¥Efing AAtfar tesilamitly g
to the upper separated position upon activation of sol enoids 46.

Pl unger s dowamardiyouadihe pettecadlean 46penabpdlice 3goivtardntieulcbytaeix pesithed,
from sol enoids 46 as shown in Figure 8 and an i noperative position
partly retelaseidd 4Frach saretd withasr s eennier reqipricalimeveanedmd pdHees S,

bel | k d 45, h h
% omecta st B ARE L A O e G
S el orBar cEBUGeE MRty RRBh ARG 6 RolBlldl®a8 0! | Bt 4P are

pressed dﬁpgéﬁts ent f OF c6 0

plungers 43,368 bé’cwteQﬁ a‘i’lp@ﬂe%thVQ pBSSibh! Ally %e%rage%rﬁ QBles Ol RMY ASsHtfn

When sol enoids 46 are activated; plungers 45 are drawn by sol enoi ds

46 and no#e@Fifurerd ardienexsndede b@sﬂ:lbﬂ paelly aciecte @stot dobynot ds 40hasiown
bell crank 48 in the clockwi se direction against resilient force of

spring 44is&Figuratd.guiCe qml dfdreli@rank 480isdd plvoded correctionde pbungeadd, and
position to the upper separated 03|t|on A position sensor 47

det ect s ebehothegas eanpestedividg Plrangess 435 petween the extended and
retracted positions. Position sensor 47 is any optical sensor of
non-contact type such as photocoupler for detecting free end of

plunger 45, buty %ﬁ&@&aﬁrstwﬁe@iguaﬂ%ﬂ%ﬁbQ@vbe;sgdﬁwt ﬁtbnav%herem
m croswitch for detecting nechanical contact to plunger . Inlet

sensor 13guidedicipesed afspeasednhebdlig3deayi mﬂi@lttibmﬂaeb@qﬁnﬁ)gé k4 so that
| nserted plungers 45 are in the operative position extended from solenoids 46. When
solenoids 46 are activated, plungers 45 are drawn by solenoids 46 and moved from
the extended to the retracted position to rotate bell crank 48 in the clockwise
direction against resilient force of spring 44 so that guide roller 40 is moved from
the lower contact position to the upper separated position. A position sensor 47
detects each free end of moved plungers 45 between the extended and retracted
positions. Position sensor 47 is any optical sensor of non-contact type such as
photocoupler for detecting free end of plunger 45, but may be another type of

mechanical sensor such as microswitch for detecting mechanical contact to plunger

45.

Inlet sensor 18 is disposed inside centering device 10 to detect bill inserted
from inlet 7 between belts 34 of lower transport unit 11 and guide rollers 40 of
upper transport unit 12 and produce a detection signal.  Trigger sensor 50 detects

bill transported from inlet 7 to the standby position at the inner end of centering



frominlet 7 between belts 34 of |lower transport unit 11 and gui de
rollers 40 of wupper transport unit 12 and produce a detectigﬁ 07
signal. Trigger sensor 50 detects bill transported frominl %M1@

t he standby position at the inner end OE centering 2 3 MAR 2007 11
device 10. As illustrated in Figure 3, i'fl et sensor 13 is posi ti oned
in the Vi cieRidey10.0f Aa iflaonRhtRAdaeFRhrd pPRetARA b0V Is SoHiHQRdI3R, thd Midhity
front block 5 to immediately detect bill inserted frominlet 7, and
trigger serfsofrohf edge pbsippeonred ldeensgtuidearf2, Alt diefrowf bloclo M tObimmbdﬁ.tely
adj acent to inlet of upger and | ower guides 32, 31 of rear bl ock 6.

Val i dat i orflesesisigl inseited fnmntinket dovemst rigger tSﬁn@cgeﬁO senevionyl flownppeam

d | 32,. 3 f b) ock ,6. Val
compr gﬁﬁroal%%tef oR blogk 5 iiceh o wasrevenant B O%”-g‘f?g%%aéﬁ%@ieél block
54 t f
P e Saa RS AR AT RbidfneBih o Wheer ana
d dl
ounvar di 1, bl L Alies BASSRALHA. BoliSna SERNGHLY HEKLCF: (?%éél@isaplmahty o

preventing rize

simlar Stdp'ﬂﬁ:hllée&s@fs SNeMN53 And hapneBakedorNa, afd A Raddléhd ¢f optical sensors
Kat sut oshi Ohkawa et al. As shown in Figure 10, inlet sensor 13,

val i dat i orbls 68568 isl4y ippsicd 1oy seassor Médnsndddwiggmm sepnetic SEnar &4 in
connected to corresponding input termnals of validation control

cir G.U| t SelopRysErddit pliauee mriserdesaar @ ddnAest@dityo de@ﬁ@ PP nfpr mwﬁmg

15, ’t ransf er tor d soJenoid 4 tlon ntrol circui

i ncl udes dﬂgﬂﬁ %EBW§@f§WﬁLﬂp%ﬁ§ﬂ€$bﬂyﬁﬁ@% ?ravuﬁW¥%&P 8
circuits t9 g @f@&&cl@ %r?ggﬂqgoo%g{,s%gs%g RUts from output termnals
in response to signal’s 0 1 nput ern1na1s frominlet sensor
13, validation sensor 14, position sensor 47 and trigger sensor 50
and t hereby control operation of centering device 10, transfer

devi ce 8 and releahewddvwitigur?] 0, Valet daidonni 3comnidadionciensa 14, p6sition sensor
designed to: (i) drive conveyer device 8 to inwardly nove bill alaong

passageway*™ aperigziretenwrsof A7 ewmusctosl Be| jorrqsppydingat@ut dierypiipgys of
of conveyer JHEVSou il Sl Bl S8 Pest thAALh o contoring
motor 15, transfer motor 37 and solenoid 46. Vahdation control circuit 56

includes a suitable programmed one-chip microcomputer or integrated circuits to
produce program-controlled outputs from output terminals in response to signals
\) supplied to input terminals from inlet sensor 13, validation sensor 14, position
sensor 47 and trigger sensor 50 and thereby control operation of centering device 10,

transfer device 8 and release device 42.

Validation control circuit 56 is designe'd to: (i) drive conveyer device 8 to
inwardly move bill along passageway 9 when inlet sensor 13 detects bill, (ii) cease
driving of conveyer device 8 to keep bill in the standby position in passageway 9
when trigger sensor 50 detects bill, (iil) drive release device 42 to shift guide rollexrs
40 from the contact position to the separated position, (iv) activate centering device
10 to centralize bill along the longitudinal central axis of ‘passageway 9, (v) drive

release device 42 to return guide rollers 40 from the separated position to the



when trigger sensor 50 detects bill, (iii) drive release device 42 to
shift guide rollers 40 fromthe contact position to the sepgraa},w;dmw
position, (iv) activate centering device 10 to centralize bi'l'l "along
t he | ongi tudi nal central axis of passagﬁﬁfy 9, (v) drive release
device 42 to return guide rollers 40 fr the separated position to

the 2 3 MAR:28%ositlch, GAAYAG hePASIde0dnvane deVick 836 FhRhel inveraBNMEyetill,

device 8 to further inwardly nove bill, (vii) authenticate bill in
vi ew of efvei) tatithergtignabil irecewvetléctamsisglaldaiceivad $ons oalidakion §ensdr 14,
drive conveyer device 8 in the adverse direction to return bill to

t he standiwyil) gage cowreyahdaviea Biidahearlvetist disgctioprieuptunebillesibastandby
consi der bill as genuine, . (iXx) gain drive release,%gvugg 42 ta .
shift gui Besitien vefemyakidagion Fateeiert posoes oat forsidrr Pillepnpatiage: ()

ition, tivat terij ice 10t Nt ral i il .al
Phe 1 ongrtditifare HUee arare P phetas iy i e apriog: phyBghiine
devi ce 42s<{p%r£€atdup5'sitigf(~€,' A8 LRlvad 2eAQIHLRIRE 19CRALALEAIROBIT h@fhol fhe
t he contact positfron, (Xi'I) again 8r|ve conveyer device 8 to further

invardly mRyeulidd]l deREQUahiy af 'F;agéaﬂgewa§§338(sz{) dedve d16hse(&dvibd 480 Mturn
authenticate bill in view of electric signals fromvalidation sensor

14. | n opgitidkirolersodd fromalhe dap irvadedppeition tsthe atdo positivhe(xh) ageisghreve
described hereinafter in connection with flow charts shown in
Fi gur es 1doreiesierl devigs Bl toviurthgninwardppagvathill througheyalidgitioagsepgor 14, and

activate inlet sens 13, apd . therefore, .processin es from Step
100 to St @&1&@@&%@%?%1%? Pibin BRvasairhie SERaR iy saRrh g R L E
whet her inlet sensor 13 detects insertion of bill into inlet 7

bet ween | ower and upper transfer units 11, 12 or not. Upon detection

of bill"s insemtRBaliyn BlISalFRRSRY appdradtdl 1 gaitbeis ERNbiQlessds! ddbtibed
56 drives transfer notor 37 in the forward direction to nip bil

bet ween ahpainafvér imedonaeSdorawithdiqrachards sigpwe Frjures 31 add 18nd
inwardly nove it along passageway 9. In Step 103, inmediately upon
detection of a tip of bill by trigger sensor 50, it forwards a

detect o0 o1 Sl 0y AL S a0 SN Fobu il S0 IRLoL DD ER0E S
104 so t h@ﬁex@fo'r!a, ﬁ&@&?ﬁé gabby f&mﬁeﬁ P03 FS‘P(Q) 261 Wrein validation control
circuit 56 decides whether inlet sensor 13 detects insertion of bill into inlet 7
between lower and upper transfer units 11, 12 or not. Upon detfection of bill’s
insertion by inlet sensor 13, validation control circuit 56 drives transfer motor 37 in
the forward direction to nip bill between a pair of belts 34 and a pair of guide rollers
40 and inwardly move it along passageway 9. In Step 103, immediately upon
detection of a tip of bill by trigger sensor 50, it forwards a detection signal to
validation control circuit 56 that then ceases drive signals to transfer motor 37 to
stop conveyer device 8 in Step 104 so that bill automatically comes to a stop at the
standby position. Subsequently, validation control circuit 58 produces a drive
signal to solenoid 46 to pull plunger 45 by solenocid 46 from the operative to the
inoperative position in Step 105 so that bell crank 48 is rotated in the clockwise
direction to lift bearings 43 and guide rollers 40 from the contact position of Figure

7 to the separated position of Figure 8. Accordingly, bill on belts 34 is released



standby position. Subsequently, validation control circuit 56
produces a drive signal to solenoid 46 to pull plunger 45 b

sol enoid 46 fromthe operative to the inoperative position ¥5F@ﬁé@7
105 so that bell crank 48 is rotated in the clockwise direction to
lift bearings 43 and guide rollers 40 fi®m the contact position of

Figure 7 to the separated p05|t|o of Fi ord|n bill on
bel't's 34 % gRuieetion 40 PARBGI9 d13es ?&ﬁma@ewﬁéf PR preTyptsy Movement

conveyer d e 8 to allow lateral or transverse novenent of bill
Next , pro@gégﬁng noves to Step 106 wherein validation control circuit
56 decides whether this is a first tinme of centering operation or
not. For the first tinme centering operation, procedure goes to Step

107 wherein val Ndat,if28cdeile’ floves kd bl 166 vohipin @slidHtiote caiteslakifoul 56
centering notor 16 to conduct the first centering operation at a

hi gh r at e decidehatheth@athis 6§ apfirthijnaws ckbteaire datretiah loy mbyedFatthe fivst
hi gh speed toward each ot her through power transm ssion by centering
notor 16 tibnesamtering epeyetipacpracedare é@&jetmﬁem 197 memsvahdatlon control

transversely aned t reglster | ongi t udi. nal tral s of . bj
with that CBFU dgve |Sr~ﬁrta%$§0 %@an%%fm%aﬂeﬁo %’%CCFQW et céntering

ot ﬁgfvﬁﬁf Ppboditn gy %wilolf%u et Pt EEriBR AR §$ AR hR R g e
Cent ral Fé @éov@%ﬁ%%er%hr%&@%?bvﬁfi%}ﬁs%smghI'bly c@ﬁ%@ﬂﬁﬁioﬁ’fﬁ%@%&ﬂi@
e uc

i ncrleased fesi stance agal nst t ing by pinch jaws 15

stiffness igfo Qidthet BNgn AgE &F BR that {Ootrahs@frsdl@hevddng fagmér Ilzﬁlgltudmal
arrives at a power-sw ng danpi ng or slippage to forcibly hinder
further retatrabaxisfof Wvwigh thet einasagévashen ilncthéaced, eedi pvghdew 15 is
over a predeterm ned |l evel is applij.ed to cent&llng notor_ 16 (Ste

111). At fHEESYERSH andavpduonrgnslyahrecstd 2isees S%ﬂce&eﬂ%% ea‘fh ik wntil
signal s to c Ierl 16 and st.,0 ?
(Stop 112 ot L pase B e SR Rahirst ot harpRsbenay i ahee o
measur e Wﬂyﬁ %Ieﬁﬁé?e&' @H%@d&éé&ﬁf&iﬁ&y%&e%&i PO G &f a&ﬁﬁétefﬂenlguckhng
operation to stop céntering notor fter a predeterm ned period of
tinme el apgSpinch NBHFILS Eue to stiffness of blﬂ, and therefore, a rotor of centering motor 16
arrives at a power-swing damping or slippage to forcibly hinder further rotation of
centering motor 16 when increased resistance over a predetermined level is applied
to centering motor 16 (Step 111). At the moment, validation control circuit 56
) ceases drive signals to centering motor 16 and stops movement of pinch jaws 15
(Step 112). In this case, validation control circuit 56 may count or measure
cumulative elapsed time since the beginning of centering operation to stop
centering motor 16 after a predetermined period of time elapses, otherwise,

validation control circuit 56 may stop operation of centering motor 16 upon

detecting transversely moved position of pinch jaws 15 by any sensor.

Here, processing moves to Steps 113 and 114 wherein validation control
cireuit 56 ceases electric supply to solenoid 46, and drives centering motor 16 in the
adverse direction to return pinch jaws 15 to the original outermost position shown

in Figure 5. After that, validation control circuit 56 drives transfer motor 37 in



val i dation control circuit 56 nay stop operation of centering notor
16 upon detecting transversely noved position of pinch jaws &% E¥
any sensor. Here, processing noves to Steps 113 and 114 mher% AR 2007
val idation control circuit 56 ceases electric supply to sol enoid 46,
and drives centering nmotor 16 in the abWerse direction to return

inch j 15 to the origipal iti howy ...in Fi 5
R Lo+ hadhe Jouagtt Crreion Cin 0P L Pe Vel el Tosnerl Pom ar Sandhy
2 3 MAR 2 " f i P ; i

ove b | EpdtionthENG OB AnCCR GG Ohab BBl @ R L uch WAt
that convenlsmpBYSHEMathRAUBEL SHER1AEIORIIGH andRskwBaNebhCtd falidi®on

of bill into electric signals and forward themto validation contro
circuit S5@oniBol dirdSt Heu t IRl 1k fuethel ihvirdhishanbesdtdyb e coveyer deldvd 8eand
8, and when defensive sensor 57 detects passage of bill, it produces

a det ect i ovhesidpfesivStasor 17 8ytetts prasdgsat bdh itpmducts cdeteciion Sgnahiftep
ceases operation_of transfer notor 37 (Step 117) to stop novenent of
bill i mredit} @ wplgution coagehgacwhp®d thpt catesmperaiioneddensiermotor 37 (Step
Fol | owi ng e 17, processi noves,.t o, St 118 of . Fi gqu 2 wherein
Val i dat | oA TCOR PEP TG He RS HEY RISk Pewagt thgeh delnef it
recei ved f50n1 val i dati on sensor 14 whether bill is genuine or not.
When valightion control circuit 56 recognizes bill as authentic, it
forwards drive signals to transfer notor 37 to operate conveyer
device 8 in the forward direction, and validation control circuit 56
det er m nes whet Rdiovaingobitichell7s enrsassipnohosdove Biqy AvE dédPighrean2 onbhérein
of passageway 9 of validation control device 2 detects passage of

bi |l (Stepakidation copbnl deeridiffgdearmsings inf viewl of elpelaiggisrals [regeived from
sensor, validation control circuit.56 ends drive of_fransf.er .notor

37 (o ep TR R LOTRRSY B i EoBBEST 0t o) At VALEGHER el
in stacker,; i . nels i .

when val | Gap i Sestler AU NEBSERRLNS, ISR Bt ] o8P ki o7
in view of 6h&GHE conyBPabsicd 86RNE hrihpdniuaLiisial drdny I IAS8h cdfirol circuit

oper ati onal
56 determines whether an outlet sensor (not shown) provided at an outlet of
passageway 9 of validation control device 2 detects passage of bill (Step 120).
Upon deciding passage of bill through outlet sensor, validation control circuit 56
ends drive of transfer motor 37 (Step 121), rotates security device 55 (Step 122) and

stores bill in stacker device 60, and proceeding moves to Step 131.

In Step 118, when validation control circuit 56 cannot judge bill to be
genuine in view of electric signals received from validation sensor 14, operational
function goes to Step 124 wherein validation control circuit 56 decides whether to
finish three times of centering operation.  Since the only first centering operation
has been finished at this stage, processing moves to Step 125 and transfer motor 87
is rotated in the adverse direction to return bill to the standby position.
Accordingly, validation control circuit 56 decides whether bill has passed trigger
sensor 50 in Step 126, and upon the passage of bill, it stops dxive of transfer motor

37 in Step 127 returning to Step 105 wherein bill has been returned to the standby



function goes to Step 124 wherein validation control circuit 56

deci des whether to finish three tinmes of centering operati og.ji nce
the only first centering operation has been finished at thi. J @9?307
processing noves to Step 125 and transfer_notor 37 is rotated in the
adverse direction to return bill to the ¥ andby position.

Accor di ngl yosiviahi dathan e&@ﬂbﬂg' to%’écfdjrégo%% dagigeshabelnehtdidd oh@ation,

passed trigger sensor 50 in Step 126, a upon the passage of bill,

it stops dwalidaidfn torndfcruitdiboagaiddrives Slemid 27 t6 abdt Blutgel @5 Sh €t bell
105 wherein bill has been returned to the standby 2 3 MAR 2007 15 -
posi tion. THEH 48 refatenrtoyraise ghide follargll frgmcdmeohiact thiehd bestrated position
centering operation, validation control circuit 56 again drives N
sol enoi d_ 48" t5eRIr R pI GHGE P 5is stsleasad Them| congpeaikdersty 8i arbidatien contiol
rai se guide.roller. 40 fromthe.contact t eparated positio in
Step 105  CAFREPOHRAges T REthey Wldeqy JFF%ERB&%@%%W BefTatip] | dRPTaIT

control  chLg ‘Eﬂiis:is ggeéoﬁg\%\gétee%egt %}%E?ﬁ& L lslt | (S agsoltjseg%?? %’%’%g@#?aéﬁ Kg,fjié.{dsa%ion control

centering operation. |

operation, .5t@56I888rhhestvwithOS 1 Bith i@l JogRt oD sEQREN c%htex%&%tsy Iﬂ%& 56 Ag

determ nes whether it should performa second centering or n

this is afthisnit affemianivet @p Si&B,108] billiis HhB8N:EHdUET 6 GhbOsdched SRERAGh
centering operation at a mddle rate in Step 109 wherein pinch jaws.
15 ape | at eperakynmbeadidaie raie m Side 18D ebdrah phmh jhtvar Stdre ldtcedilspead at
in Step 107, ; further Steps 113 to 118 are repeated. In Step 118,
agai n aut h@Feicgta Spegt slower than ghe bigh spepdinStaantldr prg fusher Mepoals to 118
j udged, ang _when validation trol. circuit 56 jdes hill as .
genui ne, glfeoﬁ?seg esdl'ar ng’g%ﬁgg’dagﬁﬁ"égﬁ’b C‘?ﬁ@gﬁﬁ ig%r gﬁ‘ds@é’t"é‘ﬁ cpgiering
In Step 118ycra¥dhis i . j 4 j .
genui ne, aﬁ%eltaﬁlg% lg?%%%géi ngwﬁh%\k}e‘?ﬁd%gl Ogtcggh%ggﬁ aﬁg&o‘g:&%‘&@gﬁ%g? I i —
control ci pratbssesbadenevaricagstryheBbeys 1o fibnighaad $hbr dscent®ys igng 118,

operation. As the second centering operation has been finished at
this stagevaitaizneantrd siroudP6Sicep siol A8citle ag 2Znuins, mohthat prbctsying moves
osend b1 Leosbey tuandoy pesislon Accordinlor proceses Lo e o
to Step 110w géﬁ'eﬂng o&)@e{h%n?en}&g ng gec%ggrcg&e%ﬂlgi o%eration has been finished at
this stage, treatment through Steps 125 to 127 is tondudted to resend bill to the
standby position. Accordingly, processes from Steps 105 to 108 are repeated, and
) | then, stage moves from Step 108 to Step 110 wherein a third centering operaﬁon is
performed at a Jow rate to move pinch jaws 15 toward each other at a lower speed
slower than the middie speed in Step 109, and then processing is repeated through
Steps 118 to 118. In this way, repetitive centering operations utilize stepv‘vise'
reduced or slower rates.of the first to third centering operations while bill not
decided as authentic is repetitively returned to the standby position éeveral times.
This means that stepwise increased or greater torques of centering motor 16 for the
first to third centering operations stepwise increase the pushing force exerted on
each side edge of bill by pinch jaws 15. - Validation control circuit 56 may repeat
the centering operation n-times by pinch jaws 15 until considers bill as genuine

" when ¥ cannot be considered as genuine in view of detection signals from validation



performed at a low rate to nove pinch jaws 15 toward each other at a

| oner speed slower than the mddle speed in Step 109, and tREMAR 2007
processing is repeated through Steps 113 to 118. In this way,
repetitive centering operations utilizejgtepwi se reduced or slower
rates. of the first to third centering operations while bill not

deci ded assensthddt ihowieyer, eibet ithbed yf cetteringdogeratibe mimicbyetposinedoas
several tines, _This neans_that stepw se |nc eased or greater torques
of centeri F§UStor 4@0¥@P€¥Yh%ent$ﬁm%%at? 6L tha » h@’éﬁﬁ% pp ﬁg?“t%éh%ﬂ P! the

o1 ] by i HEN' B mheco R B SOBRE OF ot gr%ggerﬁg? Fﬁﬂfg@ﬁem& "
center i ng era@hgneﬂs@leg%cbeforpare | R G0N ARG BbL | BB

genU| ne n i t7canno onsli ere as genU| |on

signals fr Qﬁﬂlﬂ‘@l Aty QBnueded\Br 2087 thl%@gﬁegﬁ%'hh]vé cé}ﬁ‘é\fﬁﬁgr mpeIrQﬁon on.

nunber of centering operation nmay be determ requir

Accor di ngl yassegawardng rate of the nth try nmaybe sl ower than t hat of

the (n-1)th try, and centering torque of the nth try nmay be greater

than that of the (n-1)th try. This ensures the correct and automatic
judgnent by validation control circuit 56 on genuineness of bill

through repetit M@rcﬁbﬁttbndmgnmgaxpﬁwcmw epéﬁﬂagemd@edgﬁn@meméﬂtep
third cent eration, 0 dered ge |ne .

118, “pr oLt RPRETEE BATSUSROSOREP 109 66 28 B g | 1WhemdRs mot
bill is no i

124 and St %%S%%S%%%Lﬁ%%%?ﬁéﬁﬁ Erﬁ%%ﬂ%%&%ﬁa%ﬁéf?éﬁ?%%nﬁ?@ﬁé’b? e
Step 118, ualitgat bateSaBtdRbaticH {Covet. 5Gn @L@Fvg% LhRASES cSmEQr kil Bs
t he adverse direction and deci des whether inlet sensor 13 is turned

OFF after @ilds passes niaibe87 Setsoadvkisd dirSitem 420 deddenwhathet isleth seisor
is turned OFF, valldatlon control circuit 56 stogs drive of transfer

motor 37 i BB Griapned Fa%%@l@@@@ﬁ%@ew@é semspr pd2fent Voaednlef gensor
h | bi | |
el 7ot QP8 R P PERD ik 6y iter Sk ity gt o7 13 Step

130 and goes to step 131.

As - above-mentioned, in the present imvention, inlet semsor 13 detects
inserted bill into inlet 7 to immediately move bill on conveyer device 8 and center
bill on conveyer device 8 for smooth insertion, transportation and centering of bill.
Accordingly, the apparatus can be manufactured with the reduced number of
structural components, thus resulting in easy production of the apparatus and fast

and smooth sequential operations from insertion to validation of bill.

The aforesaid embodiment of the present invention can be varied in various
ways. FHor eﬁcample, in lieu of guide rollers 40 movable between the contact and
separated positions, belts 34 may be moved between the contact and separated
position relative to guide rollers 40.  Also, coupons, securities and tickets other

than bills may be used as valuable papers in the present invention.



bill on conveyer device 8 for snooth insertion, transportation and
centering of bill. Accordingly, the apparatus can be manufactured
with the reduced nunber of structural conmponents, thus resulting in
easy production of the apparatus and faf} and snoot h sequenti al
operations frominsertion to validation of bill. The aforesai @3 MAR 2007
enbodi ment of the present invention dadrABdSvaried in various ways.
For exanple, in lieu of guide rollers 40 novabl e between the contact

and Se@arat%aggéﬂaas%ﬁdis&ﬁhmﬁ ABab| OFapR@hRRingeen the contact

and separat ed sition relative 1o guide rollers 40. Al so, coupons,
securities and tickets oth han_bills may be used as val uabl e

papers i nt netedaineins Yt hes jpOAS o5 ter s B0uMRGE dBfpd 8 bHachiay between
apparatus for discrimnating val uabl e papers conprising: conveyer

nmeans t Hetlowssandoweer wnsfaippés. transfer units to define a passageway
between the | ower and upper transfer units, centering nmeans that has

a pair of pinedntgringamenms ithat Gaedpanof piacloapegiositiontdiasthefopaositersides of afi inlet
sai d passageway, said pinch jaws bei ng novabl e toward and away from

each ot Betsid ﬁas\éﬁ’éei“ﬁ?}éaﬂi‘}[)%@m Qs birRRSeB1AoWARE LRBM 3 i bAchQEIRY,

sensor for converting in electric signals a physical feature of

t he paper passi hrough the valjdation sensor. an inket sensor. .
i Spbaba i h o e OrbORRHFOs e oot S8 Hkeey ol ke <oRFQRRE into electric
paper inserted fromsaid_inlet between said |ower and upper transfer

uni ts t sigpaloaphbpsical deatwe of B¢ nepgrimpsing freyghghe validetien sedPs posed

behind said inlet sensor along said passageway for detecting the

paper noved tan anlst senddrydippsed iinthe vielimysel smdmsef fr dehdcfing Mige valsaldé paper
said | ower and upper transfer units between a contact position

wher ei nifgiel K6 safd iRt BetlveWeai @ Fved RRE tippdr AABIIBI urdRitd PrddSicd AdeedioaGlignal,
to the other of said |ower and upper transfer units and a separated

position whereip i o f i i .
Cont rol - means® F3peE PR RishiRMhind FRIIARB Fong S0 pIRUMRY B derccting
centering neans and rel ease neans to conduct the foll ow ng

conti nug'l‘fspaﬁffe"lﬂﬁ‘(‘?%&ﬁé "?“?ig}’ BOH9i )

release means for shifting one of said lower and upper transfer units between a contact
position wherein said one of said lower and upper transfer units is in contact to the other of said
lower and upper transfer units and a separated position wherein said one is apart from the other,
and

validation control means for controlling each drive of said conveyer means, centering
means and release means to conduct the following continuous operations (i) to (xii1):

(i) to drive said conveyer means to inwardly move the paper along the passageway
when said inlet sensor detects the paper,

(ii) to cease driving of said conveyer means to keep the paper in the standby position
in the passageway when said trigger sensor detects the paper,

(iii) to drive the release means to shift one of said lower and upper transfer units from

the contact position to the separated position,



(i) to drive said conveyer neans to inwardly nove the paper along the
passageway when said inlet sensor detects the paper, (ii) to ﬁﬂﬁ%
driving of said conveyer neans to keep the paper in the standlgf} 007
position in the passageway when said tri gger sensor detects the

paper, (iii) to drive the release neans to shift one of said | ower

and upper trajsf efo Wbhvate OBty sRMA cOABiliké Oe bhapdrhaose iar Ringliudinal
position, 2 3 MAR 2007 18 (iv) to activate the centering neans to
cent r al icondral is phPherpagdageiest he | ongi tudi nal central axis of the

Povor and uppt? B S B bt BeRRER PR iq L ELH 0B BuliipeP ™ ¢

contact position, (vi) to again drive said conveyer neans to further
inwardly nove the paper, (vii) to authenticate the paper in view of
the el ectric whepieruits ool the derfarased pesitipn p4he etacdpoKBBOr, (viii) to
drive the conveyer neans in the adverse direction to return the paper
to the standpy) pesidaiodrivdwal ddreeymadas toofrtharihwaldlymansthdgagernot
consi der the paper as genuine, (ix) to again drive said rel ease neans

to shift one ii)s% Qu{h%}ﬂ\%fat@% ?gﬁ&ri E((/%Qﬁfo?rthe Wikchde Qs RecifQNEReE said

position to thé'separated posit ) to activate the centering

means to centralize the paper along the |ongitudinal central axis of

t he pasd §S°Qf) to drive the rel ease neans to return said one of
said | ower and upper transfer units fromthe separated position to

the contact p06giit kodrive sie Jonveyesgasans dnithe adedres diseriiepdp ramEnEe pager to the
further inwardly nove the paper through said validation sensor, and
(xiii) s@ndgepoditntientthe edlrlatibe cqransd mdans ddeswodtorisiier tegaperias genuine,
signals fromsaid validation sensor. 2. The apparatus for

discri mnati ngcyatyiaplig RIERER ARalChlcdROrd iftl HeBrlsaid MRYR A er transfor
val i dation control ans repeats the centering operation by sai
pinch | s E‘E)rtnltgg gon“c@c%goé[iggn to the separated position,

(x) to activate the centering means to centralize the paper along the longitudinal
central axis of the passageway,

(xi) to drive the release means to return said one of said lower and upper transfer units
from the separated position to the contact position, (xii)  to again drive said conveyer means
to further inwardly move the paper through said validation sensor, and

(xiii) to again authenticate the paper in view of the electric signals from said validation

Sensor.

2. The apparatus for discriminating valuable papers as defined in claim 1, wherein the
validation control means repeats the centering operation by said pinch jaws n-times when the

paper is not considered as genuine until considered as genuine.



paper is not considered as genuine until considered as genuine. 2 3
MAR 2007 19 3. The apparatus for discrimnating val uabl e papey s Mg 2007
defined in claim2, wherein the centering rate of the nth try Is

sl ower than that of the (n-1)th try, anﬂ)a centering torque of the

nth try is greater than that of the (n-1)h try. 4. The apparatus for

di scrim nating val uabl e papers as, defin inclaim2 or. 3, wherei .

the vaPidat il“gﬁ aEB?ﬁ“fuélfoﬁﬁa%%méﬁ%t%svaﬁ?ﬁ%amﬁé%é? dﬁé%@ el ﬁlaerﬁei wherein the
adverse direction to return the paper to the hplet, when t he paper "
i s not consimertdiibe g&oyiineloster thae thattofden(ret) My, epé pakitering Sirqhef the n
apparatus for discrimnating valuable papers as defined in claim1,

whereinu§@§gfagpm@ﬁﬂkggﬂﬁégﬂJyh&y conprises a lower guide fornmed with
at | east an elongated slot, and a belt nounted in said el ongated

slot; said upper transfer unit conprises an upper guide nounted in an
upwardly spaced relation to said |ower guide, and at least a guide

roll er novable by said_re)] ease neans_between the_.contact. pQsitio )
wher ei n#sai d T§fiARRA3BS f%rdlﬁcgmlﬂat@@n\f lq s as GERES Hraipha or 3, Wherein the
separated position wherein said guide roller is away fromsaid belt;

sai d guivalélatioh kenxtrdl meahedioastthe tonyogirmiaans insthd edwanser dfeptipn tst tetide the paper to
fromsaid upper guide for contact with said belt. 6. The apparatus

for di sgfeliflenatlicAGhe/pHpdaRdlndt BeHRRIcEdas gdelingedhnt A™ eb@bmhdopdrationher
conprising validation nmeans that conprises a case; front and rear

bl ocks pivotally connected to said case for upward opening, wherein
sai d validati on nmeans acconmopdat es sai d conveyer neans, centering

nmeans, _inlet sensor, trigger sensor and release ns,. and. said . .
Coat of i fig mode FPRREE T ACHRIAHE P REEP I ety Eh At o R fr Syercin said
block. 2 3 MAR 2007 20 7. The apparatus for discrimnating val uable
paper s vaddfansier] uiit comaripgssa lapresrasiide Hamgd with atdsest mpamhengetsdpilots aad g belt
sol enoid for upwardly noving a bearing of said guide roller, and a
mounted in said elongated slot;
said upper transfer unit comprises an upper guide mounted in an upwardly spaced
relation to said lower guide, and at least a guide roller movable by said release means between
the contact position wherein said guide roller is in contact to said belt and the separated position
wherein said guide roller is away from said belt;

said guide roller in the contact position is downwardly protruded from said upper guide

for contact with said belt.

6. The apparatus for discriminating valuable papers as defined in claim 1, further
comprising validation means that comprises a case; front and rear blocks pivotally connected to
said case for upward opening,

wherein said validation means accommodates said conveyer means, centering means,
inlet sensor, trigger sensor and release means, and

said centering means can be accessed after upward opening of said front block.



spring for resiliently urging said bearing toward the contact

position. 8. The apparatus for discrimnating val uabl e papers ?
defined in claiml1l, wherein an opening is forned on each side EMARZW7
sai d passageway defined by the |ower a upper guides to allow

ei ther side of the paper to transversely protrude from either

opening, said pinch jaw is, |aocated outside each of said openings, . .
sai d pidch j AW isPHaRusHar idrﬁpamémflélﬁﬁe‘iai% BPeTo Y ABRnGds iny HEM 5 avhepin said
recei ve each side edge of said | ower and upper guides. 9. The

appar at ugedsomains compriseata segencad farbipvapdiyeneviag adehiingdf said guidentoler, and a
wherein said belt of said conveyer neans continuously extends from

the ce n%ﬁﬁﬂ%}ﬁr rRantD aebindsas@bshringldwWatiticontRsNitid0 conti nuously
transport the paper 1nserted into the inlet through said centering
means and validator sensor. 10. The apparatus for discrimnating
val uabl e papers as defined in claim5, wherein the paper on the belt

Is:li Zu\t;jal%::é:? il % a%glgr%g.{é?%&’ eJisl,crr]i%lig t?nrga;[/zltigeﬂiie %ggerg ha%ndeltﬁlegn u\éecﬂaignh rl?%ra]arein an

opening is formed on each side of said passageway defined by the lower and upper guides to
allow either side of the paper to transversely protrude from either opening,

said pinch jaw is located outside each of said openings,

said pinch jaw is formed into channel-shaped section of the size to receive each side

edge of said lower and upper guides.

9. The apparatus for discriminating valuable papers as defined in claim 5, wherein said belt
of said conveyer means continuously extends from the centering means behind said validation
sensor to continuously transport the paper inserted into the inlet through said centering means

and validator sensor.

10.  The apparatus for discriminating valuable papers as defined in claim 5, wherein the paper
on the belt is subjected to said centering operation, and then is moved through said validation

Sensor.



