;,-.1e3e; RWOPPQT4TxV6VTWF. . -1 BILL HANDLI NG MACHI NE BACKGROUND COF THE

| NVENTION 2. 9 JAN 2003 The present inventien relates to a bill ha @jdﬂﬁmz
machi ne such as a bill receiving nachine, a bill receiving and di spénsing
machine or the like, and, in particular, to a bill handling rmachi ne which
can reliably and readily receive, dispense or return bills whose lengths in

the bill transporting direction differ greatly DESCRI PTI OIWW
ART A bill handling machine such as a bill receiving machi ’ﬂ” u ”
recei vi ng BRHLAHANBRENGQMAGKEENRe or the |ike includes a machan‘jcg)qa2

or

{or
| Vi ' ' i ' ble bills. l e,
the bi |1 PR R BRIV ERTRON, S o7 “the b1 11 recerving and -
di ' hi di scl dinJ P, t | i I Laid No.
o~ 551457 i 5 conbeieben Lyealp SRl o Phiande B sibip Rl
actonoaal#OR)VBEABECREEA L raapInaENd Alspansiia AAGHIEP i Bedlkeuand, i

accommodate the bills which are longest in the bill transporting direction
anong t hopartieulpe waadilkhaneling mackisgawhiamgaarreliablyhandgesddyireaeivie.t he
bill receiving and di spensi ng machine while they are being held by rollers

provi ded dispansecad retoirn ibiits whoskeebigths it thentill ainsgostieg imepiosi diéferr om
the transaction opening and to transport bills to be dispensed and fed out
froma bi greaihzommodating box for storing bills to be dispensed into the

t theend ort! o0 of he i 11 aceommaats n space onpos:« o/ MITEIEHRNEY>-
transacti on opening so that a custonmer can directly pick them upghigeom t he
outsi de. DESCRIPTION OF THE PRIOR ART
A bill handling machine such as a bill receiving machine, a bill receiving
and dispensing machine or the like includes a mechanism for receiving or
dispensing bills or returning unacceptable bills.
For example, the bill receiving and dispensing mechanism of the bill
receiving and dispensing machine disclosed in Japanese Patent Application
Laid Open No. 60-251487 is constituted so as to transport bills to be received
and deposited by customers through a transaction opening in a bill
accommodating space which is provided in a rotatable drum and can
accommodate the bills which are longest in the bill transporting direction
among those to be handled toward a separating and counting section in the bill
receiving and dispensing machine while they are being held by rollers provided
at the end portion of the bill accommodating space opposite from the transaction
opening and to transport bills to be dispensed and fed out from a bill
accommodating box for storing bills to be dispensed into the bill
accommodating space while they are being held by the rollers provided at the

end portion of the bill accommodating space opposite from the transaction

opening so that a customer can directly pick them up from the outside.



2 9 JA(V 2003 -2 In the case where bills are received and di spensed using
such a bill receiving and di spensing nechanism it is necessary to 79 JAN 2003
determ ne the length of the bill accommodati ng space in the bil

transporting direction so as to be able to accommobdate the |ongest bills in
the bill transporting direction. Evemdin the case where the I ength of the
bill accommvobdating space in the bill transporting direction is determ ned
in this manner, when bills whose sizes are not so different such as
Japanese bills are handled, since the |lengths of the bills in the
transporting di [ e @as8neharl biRe fHele@efid aht di§Péﬁ§é@i'd’s€Ph%_s€ft’bWattﬂllf eed
the shortest bills in the bill transporting directlon anong bills to be
handl ed i - iy : ' Shage.i r hem
fromthe E% %&@?C%H%W ggé(-:de%ﬁ@hgqardtﬂjén%eg %g\%\tkgp %E?thtﬁgtlﬁ%a@gwer e
bills to b I ans

h d diff tl i.n. | i the bill t
directi onP?\khgn#P% %@CQW‘P‘?‘@% rgﬁ?ppée:lat@%gﬁlﬁ)?qa:ngppgﬁg%:glgrﬁc 8n0§<$%%tt:oglﬂe anong
the bill handl ed t ak f, bill ry i, Vi .
e ponsi @Ol AcEITodain e Boaast bils ih e b rarsheling ¢ Featesraraainng

box and transported into the bill accompdati ng space while being held by
rol | ers piiwicrRse avhenge thadepgih ighthe Rilleascommeeinm BRI ‘§pg'@3 R the
side opposite froma transaction opening are placed on the side of the end
portion ofransporing diseciiomisditemineddo éhisppasner Whembillsewhoaassizes ae
opening. Therefore, it is difficult to take the bills out through the

t ransact i owt epdiffergnt Sitsagpdapheese billsaredhandled,simce the leogithvs ofthendills

di spensi ng machine for handling bills whose |ongitudinal |engths are nuch

di f f er ent jisthehtransportihg direchioneireaivt soudifferes, iths colatieageeasy 36 1eed then 181
mm X 85 nmto 120 nm X 61.5 nm 2 9 JAN 2003 -3 SUMVARY THE | NVENTI ON

I't is thepbRESt Bifls QJPH'%?billQFaﬁs!ﬂ)%rﬂﬂﬁg?§ﬁ8éti6rﬁ‘éﬁfﬁﬂg38illéﬁo MeOMbHBIER it the
handl i ng nmachine which can reliably and readily Teceive, dispense or return
bi | I's whogg 'a@&%%oﬂﬂtiﬁgesﬁ’%éé i "RABSAAI B 181 t8& IR #ishh Srodi ﬂ‘?‘é'dryil The
above and ot her objects Of the present 1nvention can be acconpli she y a

bi |l hand%kegpgﬁégéﬂﬁg%??Péhﬁqﬂgégyg{lI pl acenment base on which bills to be

handl ed are p trans I'6n section through which the bills are

received and fe n d |.de dj - ' t
base, the drum f*gﬁ%%\{e?, ﬁ‘gﬁgné#%gjh%ﬁgﬁﬁ%gq Jpéﬁﬁ%&c&léﬁ%ﬁﬁgt‘%@? kﬁ%%@g{
driven bel whi ch, .are,di sposed so,as to face. the . endl.ess drive belt
reans and I BRSPS RGtPRE: Bners s eh8nnSt RlsdR B iaripasing
means and thepsel ves bill transportation passage bejng forned.in the

r um by« GreEn abworg bl te bRdSshars Ftainan CEamtNERH TBePVITRand. t he
| ength of the bill transport passage_bein& deternine& to be sli ht|é
greater tREPEDSRMGIICHRCath shortastbitls dad pait g aiPlleaesn Hg BRYth in
the transporting direction is greatest anong the bills to be handled, the
bi |1 hand@nddrangnaries inte thebillaaesmeodgtingssnace whilgi keingdielgry edtersnt o
and be retracted fromthe bill transportation passage, a |ength between an
end porti @Rovidedhat phe | ensd aestientofbnse bilh agcermivodppingi space am the sidem and
the shutter being determned to be slightly greater than the |l ength of the
bill in aoppasigdion agratisantionawperting areeigtedion tHeesideansier endgattioact i on
is greatest anong the bills to be handled and a | ength between an end

portion obftihe bill acpbareodatindaseace opRisite font Nibedtramsatioa ppehiran into
whi ch the shutter projects being determned to be shorter than a | ength of

the bill Mherbforel ans ptificinto take tid bnlsvﬂsmsmrbggﬁttheitfaﬁsra&:twd bpening.
transporting direction is shortest anong the biTls to be handl ed.

This problem is serious in a bill receiving and dispensing machine for

handling bills whose longitudinal lengths are much different such as bills in

European countries which range in size from 181 mm X 85 mmto 120 mm X

61.5 mm.



2 9 JAN 2003 -4 In a preferred aspect of the present invention, a length
between the end portion of the bill placenent base on a side oppositge_from
the drum and an end portion of the bill transport passage on the si 9 JAN 2003
the bill placenent base is determ ned to be shorter than the length of the
bill in the transporting direction whgse length in the bill transporting
direction is shortest anong the bills to be handled. In a further preferred
aspect of the present invention, the shutter can project into and be
retracted fromthe bill transport passage at substantially a central

por L1 on CisUIRRY oF PREIERTEAGS i n " ospect to Lhe transporting

W th reference 1b9 HeeidBimn PR GPb NG gl esary R BRtbR o TRy B PRI e

bi 1 oceMATGYNGaEREAMIGT £3n 4 BRCANEARdlY TeREVEr CUSRRTS PEReN R
bills whose lengths in the bill transporting direction differ greatly.

The above and other objects of the present invention can be
accomplished by a bill handling machine comprising a bill placement base on
which bills to be handled are placed, a bill transaction section through which
the bills are received and fed out and a drum provided adjacent to the bill
placement base, the drum comprising endless drive belt means and movabie
endless driven belt means which are disposed so as to face the endless drive
belt means and are adapted to hold the bills between the endless drive belt
means and themselves, a bill transportation passage being formed in the drum
by the endless drive belt means and the endless driven belt means, the length
of the bill transport passage being determined to be slightly greater than a
length of a bill in a transporting direction whose length in the transporting
direction is greatest among the bills to be handled, the bill handling machine
further comprising a shutter which can project into and be retracted from the
bill transportation passage, a length between an end portion of the bill placement
base on a side opposite from the drum and the shutter being determined to be
slightly greater than the length of the bill in a transporting direction whose
length in the transporting direction is greatest among the bills to be handled
and a length between an end portion of the bill placement base on a side of the
drum and a portion into which the shutter projects being determined to be

shorter than a length of the bill in the transporting direction whose length in the

bill transporting direction is shortest among the bills to be handled.



Figure 2 is a schematic |ongitudinal cross sectional view show ng the
details of a transaction opening and a drum shown in Figure 1. Fi gup ﬁ\Niﬁ[B
a schematic front view of a shutter. Figure 4 is a schematic left side view

of a drumof a bill receiving machine. Figure 5 is a schematic right side
view of a drumof a bill receiving maghine. Figure 6 is a schematic side
view show ng the structure of a first bill 2 9 JAN 2003 -5 stacking
device. Figure 7 is a schematic rear view of Figure 6. Figure 8 is a
schematic side view showing a first bill stacking device in which stacked
bills are held | f | pelt ' dl ess
drive bel ts. Fi dipS B abed of FRELRRBAR ThvERchEl Rt sBpeLh 18 oRD

dout oo, o ehugh By Wb )54 A3Ent SZSL A £ SAPAGAY FLreBl by Bl briee”
st acki ng %%vr*.ce

ion oc?fth% bill transport passage on the side of the bill placement base is
determined to be shorter than the length of the bill in the transporting direction
whose length in the bill transporting direction is shortest among the bills to be
handled.

In a further preferred aspect of the present invention, the shutter can
project into and be retracted from the bill transport passage at substantially a
central portion of the bill transport passage with respect to the transporting
direction of the bills.
The above and other objects and features of the present invention will

become apparent from the following description made with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic longitudinal cross sectional view of a bill
receiving machine which is an embodiment of the present invention.

Figure 2 is a schematic longitudinal cross sectional view showing the
details of a transaction opening and a drum shown in Figure 1.

Figure 3 is a schematic front view of a shutter.

Figure 4 is a schematic left side view of a drum of a bill receiving
machine.

Figure 5 is a schematic right side view of a drum of a bill receiving
machine.

Figure 6 is a schematic side view showing the structure of a first bill



safe in which the |eading end portion of a bill has been fed into the safe
and the bill is led along the | ower surface of a bill press plate. Figure
11 is a schematic side view showing a bill stacking device of a saf@§ N 200
which a bill has been further fed into the safe and the rear end portion of
the bill is detected by a sensor. Figsre 12 is a schematic side view of a
bill stacking device of a safe show ng the | eading end portion of a bil
press plate pressed toward a bill stacking plate by driving a sol enoid,
thereby stopping a bill fed into the safe so that the rear end portion of
the bill [ d off downwardly by a vane wheel. Figure 13 is a
schenatic%?gagﬁgﬁgmﬁ%$ a bill receiving section. Figure 14 is a schematic
plan view of a hill receiving section. .Figure. 15 is a schematic front view
of a bill recei \%‘9\‘&%2&? iaoﬁ‘ﬁh%f’i‘%‘ﬂﬁ éeairGV'Pyg%{ E@Héﬁaqsl c cross sectional view
taken along line A-Ain Figure 15. Figure 17 is a . schematic side view of a
bi Il taking out Figiviecs 13 BEChamakg side Vigw showingadirgiapil} 326@5'“965@7'5&'@ 18
is a block diagramof a drive systemand a control systemof a bill

F ecei vi ng Whichistasked it ase heldhbbueer pair of lendiess driverryaia aod.a Paigur e
19 is a block diagramof a detecting systemand a control systemof a bil
r ecei vi ng ofertdless dhivetbélts. an enbodi ment of the present invention. Figure
20 is a schematic cross sectional viewtaken along line A-Ain Figure 15

with a notor st d¢figed 9DEICRHEMENC Gidd MiewRHckRG2 BVBSIadWR davicshohva i n

Figure 1, a bill receiving machine includes a transaction opening 1 used
for recei \gafg ibwWHich and legding WrDpoRRATEDA B Pabijlissbésd feldnta tisesfd.on
opening 1 is connected to the inside of the bill 'receiving machine via a

S LT 2 e prig@PAOTE bR LRGN b 1) iataagidepm onte 10 1
Bi ;Legﬁf'%gggn gﬁﬁghggeﬁ%ﬁi‘;ﬁﬁ:@ﬁ%‘?@éﬁ oPld bifi FLHBEATEH iRt thE sBté land
the bill is led along the lower surface of a bill press plate.

Figure 11 is a schematic side view showing a bill stacking device of a
safe in which a bill has been further fed into the safe and the rear end portion
of the bill is detected by a sensor.

Figure 12 is a schematic side view of a bill stacking device of a safe
showing the leading end portion of a bill press plate pressed toward a bill
stacking plate by driving a solenoid, thereby stopping a bill fed into the safe so
that the rear end portion of the bill can be-scraped off downwardly by a vane
wheel.

Figure 13 is a schematic side view of a bill receiving section.

Figure 14 is a schematic plan view of a bill receiving section.

Figure 15 is a schematic front view of a bill receiving section.

Figure 16 is a schematic cross sectional view taken along line A-A in
Figure 15.

Figure 17 is a schematic side view of a bill taking out device for taking

out bills.



A hollow rotatable drum4 is provided at a position adjacent to the shutter
2 in the bill receiving machine. In the drum4, a pair of endless driyv
belts 5 and a pair of endless driven belts 6 are provided so as to ﬁék@ulmm
each other and the pair of endless driven belts 6 are novable with respect
to the pair of endless drive belts 5. ¢A first shutter 7 and a second

shutter 8 are provided at opposite end portions of a bill transport passage
formed by the endl ess drive belts 5 and the endl ess driven belts 6 for
opening and closing the bill transport passage and a third shutter 9 is

provided at a s i al 3 i 0, LWLl r age
formed by the eﬁ&i@ggtédlgiévglogg%@gn{@%%tcﬁ@ ee%ycﬁtt ggnsghbza ébﬁgﬁlpg}{)%@%??
driven belts, 6 so as to be able to project into be retracted.fromthe
o1 111 r anegh fed@u@EniRoRing Peih B & UrBbeie ™ S0 Bt d8UERIGEr nea by
t he endl ess driye belt§_5 agﬂ t he endl ess, driven belts 6 iiwggternine to
be slightly grebi®#re: h8nstaelpehdlingrm: akal datpatingn gystemiaad B 19oniis e

| onger edge is greatest among bills to be handl ed and the |ength between

t he end p8ysiesn affa thilk receiving maahine which s an embodimesbofitbe pigseinig 1
on the side opposite fromthe drum4 and the central portion into which the
t hi rd shutnvent®mroj ects is also deternined to be slightly greater than the

| ength of the |longer edge of the bill whose | onger edge is greatest anong
bills to be han#igude Fhig Aeschemhatid eragshsdetiorminvieWwetaked glonyilome AfFAtihe
bill placenment base 3 in the transaction opening 1 on the side opposite

fromthe Gﬁgwre41annm@¢n@t@¢sm;§émn of the bill transport passage fornmed by
the endl ess drive belts 5 and the endl ess driven belts 6 on the side of the

transaction opening 1 and the | ength between the end portion of the bil

pl acement base 3 on the side of the drum4 and the third shutter 9 are

det er m neghgSCrEPT I Ei;[q: r edge of bill whose

| onger edge ?s sﬁolrr?gtel:amgsp I I%R?gélgeaﬂaéndgpéd. Ills are deposited into

the transacti OF‘Ag,p@%r}&e\DH i Eidihd £ A7) ?Q&%b@fgaﬁweaadﬁ nd AcILHES s BAERBEOA Of

the drum 4 faci “transacti on openin opene

shutter 9 i 4Nt e byl e,.nLh f.aLe,
5111 s whoSBSr TS, By d6F P MEpIEr= B sy iy Pae BERRAREP UG S e
acconmodat ed ween the end portion,of the bill acepent base 3 qgn the

2 e oppolBnsarHataRATIe die SoRmpcta o e inSheaidhedS T seteR i rading " abu
against the third shutte and that bills whose, K longer edges are shortest
e AecomiiuaebitEE Baadil CEHANDBRSR GHiSHrOVHEH T G A SAEHE RS 3T0n

t he side oggaiit§¥fron1the drum 4 and the third shutter 9 in such a mﬂnner
that partd et akg planeseq tha kilkhplacemenypRsechip bg ressived dydneveilipel t s
5. As a result, after the third shutter 9 has been retracted fromthe bil

t r anspor t 'eREI¥AGeNasainerENcudRceaPtabiekilis Beg plaogder the kdlplacemeant ase
deposited into the transaction opening 1 can be held between the endl ess
drive bel Bstobeneturhedendl ess driven belts 6 and reliably taken into the
drum4 by driving the endless drive belts 5. The drum4 is rotatable by a
nmot or (not showd) hotiont estatable hdrubeay iprévideli &1 ar positivhngdjareeht ne.tha bi l |
receiving section 10 is provided i medi ately bel ow the drum 4. The bil

recei vi ngspagter NinleCiNec8REnG m@tHinef |d k%@@r@ﬁﬂh?ﬁ?&lf oferkebds dlile a
pair of endless driven belts 12 novabl e between a hol di ng position where

bi I'l s ar e pagkds BAHE PRIt HE ﬁgrélsésc%ri\ﬁtrr} B%It@? e ﬁ??%d Bsr%fld%sc@@%cﬁ

e
retracted position ere bills are rel ease press ate 13

support ed . A | : LN

paral | el to g@%@ﬁr%%&bgghpﬁggﬁmg@:%g%(ﬁ\%@ﬁ?ﬁ@@lé%&lﬂgﬂeﬁﬁﬁ ??aé g)]a Irt he
endl ess drive belts.11 l-ower. en | a 14 formn he, | r t.i of
the bit1 - PLEBRSRGrvE el o ot Tiest SriieR 389 & SEEpBY sh et Ble BREVIERDS g
a portion between the endless drive belts 11 and  the |l.ower end plate 14, a
t ake- out %PPBPSli%eﬁﬁmm@aﬁ phatmlétranémﬁttn,asz@fagsﬁermsag}y @woew@@é dfiy€and
the | ower portion of the shutter 15 for taking out bills fromthe bil

recei vi ngbeBed ad e endless dsivearkeltoh feoppeningand clasirathedilt kansepr s
are taken out one by one by the take-out roller 16. The endl ess drive belts
11 are di ppssadesnd adhird ishudterfhsepravided ait aaubsiandiadly asintralepationesfs
driven belts 12 are flush with the surfaces of the correspondi ng endl ess
drive bel the bilMremspdrtpassagetarmeadbypties eadisgdrile delisss dndthe bedlessi ti on
shown in Figure 1 by 90 degrees. Wien bills taken into the drum4 and held
between the endless drive belts 5 and the endless driven belts 6 are to be
fed to the bill receiving section



? 9 JAN 20a -9 10, the drum4 is rotated countercl ockwi se fromthe position
shown in Figure 1 by 90 degrees and the endless drive belts 5 and the

endl ess drive belts 11 are driven. As a result, the bills are fed i HJAMA]
space between the endl ess drive belts 11 and the endl ess driven belts 12
and hel d therebetween. Further, the hhlls are fed into the bill receiving
section 10 by driving the endless drive belts 11 ( Then, the endl ess driven
belts 12 are retracted to the retracted position and the bills are stored
in the bill receiving section 10 as supported by the endl ess drive belts
11, the bi]l pres | ate 13 and ,the lower end plate 14, A first bill. .

!t anspor ¢ {y RLEETs b 58 2t BRASda RoMa Nt Bhe: Pedriratied 60w be; bille- out
roller 16 of the bill recejvi section 10. Bills received in the bi

[ ocetvi ng IAASAGH PRSSADE. (e S Qir8eoyibHANBHORRASSAGS JAIMES) PLrNes and
the separation roller 17 and after the nunber of bills has been counted by
a sensor (Gistlesshdniye bpltevi arktthenerdipas driyeadwaiist 6 sndetermined take-dightlyol | er
16, they are fed to the first bill transporting section 23. The first bil

t r anspor t igrgasescthiam tres lengtb orfsthiet winger axdges of dherkilhspluose donget etlgeaisd t he
rear side of the bill receiving machi ne, while sinultaneously correcting

t he ori entgreatest @mdritebilis ltd bef handledanubthes lgeythdsetwase ratr@ endigdrtibheofbi | |
transporting direction so that the |onger edge of the bill is aligned with

the bill tthé“@iﬂﬁ?lhbé@e@'ﬂf@%@ 9 the IRAMHERIN bpéRRRE P tHE sids Opposhe

extending upwardly is provided at the termnal end portion of the first
bi | I trangpahith8@HrGREL MY the cé%\tpél'éoyi%ir\ﬁfl{d Wei&el the e RAutter o prk?jjéétg

transporting section 23 to the secon transporting section 257 an

1 ansaor 36 ApeSIA LY 4D o gl o Ohil st

machi ne. A provi egi nii ng end
G scr i m ndnebil fiofRdongeredoe it BrafE R Snng bl e ek deatPRnPin o
oo LB BATTE L oA Bk
Fed to a (RN o HESRRRpHAsTPdtoagney e A andthe 2 Reriet obgr B t he
Bi 11 1 1 anSAARPRAI A TPOoh K PBAIES TTHE DETROANOAhE SEEFSATHEN ne
second bill transporting section 25 and is transported upwardly. It is then

stacked i rPeitss?eprle side okthedrananciieniarersog Hyand the lengtiy bedvaenibe epgl
portion of the bill placement base 3 on the side of the drum 4 and the third
shutter 9 are determined to be shorter than the length of the longer edge of bill
whose longer edge is shortest among bills to be handled. Bills are deposited
into the transaction opening 1, while the shutter 2 and the first shutter 7 of the
drum 4 facing the transaction opening 1 are opened and the third shutter 9 is
kept projecting into the bill transport passage. Therefore, bills whose longer
edges are greatest among bills to be handled are accommodated between the
end portion of the bill placement base 3 on the side opposite from the drum 4
and the third shutter 9 to substantially abut against the third shutter 9 and that
bills whose longer edges are shortest are accommodated between the end
portion of the bill placement base 3 on the side opposite from the drum 4 and

the third shutter 9 in such a manner that parts thereof are placed on the



The first bill stacking device 30 is di sposed behind and bel ow the drum 4
in such a manner that its longitudinal direction forns an angle of 45
degrees with the horizon and the second bill stacking device 80 is i%é@%@@
behind the drum4 in such a manner that its longitudinal direction is
substantially horizontal. The first hgll stacking device 30 and the second
bill stacking device SO have the sanme structure. The first bill stacking
device 30 comunicates with the drum4 so as to be able to deliver bills to
the drum 4 when the drum4 is rotated cl ockwi se fromthe position shown in

ELjnﬁLﬁi iﬁ?és%“ﬁ”?%g‘éﬁgfj%? éﬁgggn%ﬁééﬁ}%vﬁﬂ 3 GHPr TP PR Ry e drum
¢ olen € 6 oA i R 8858 S5 TR E s T b b b PR o,
oot Ry T3S B BBl GRS BRI el s crve

di scrimnating_ section 24 and not accepted t he custoner although once

b
returned t§ltsHeandsxthe @Mleﬁs(ﬂki\éeﬂb@lﬁtﬁ)ﬁ@ﬁ,%éiﬁﬁ‘Yat%@ﬂ’einéQ thecdued 4Byt he

rear side of the bill receiving machine for storing received and acceptable
bills. W itkiving therersiiesedrive belis bavbeltbrum 4 é&iradatable byna metdi (ot seowin)i ng
section 10) unacceptable bills stacked in the first bill stacking section

30 are fednowntedeon therbédyrad thethill neckiving frachirensact i on openi ng 1.
Unacceptable bills returned to the transaction opening 1, but not accepted

by the custoner A billereagiving fsedtiba 1hés gravitdd amenediblteig teownthiehgrum 4.
unacceptable bill collecting section 29. The total value of the deposited

bills is dispbiiiredefing sectidhay cBRPIiseBa P_ahmi'xel@i?éﬁdle@@ dridge belts 11,
di scrimnation made by the bill discrimnating section 24. Wen the

customer qopbirdeddiBs3HRiveh 94I<IEPIRELABIPbELReaNd hORIrY HositidIPWIRABI ne

to receive the acceptable bills stacked 1 n the  second bill

stacki ng qgyd %‘?e?@el@lr geifv?gerﬁ ﬁﬂ%hgﬁwﬁllre‘ég‘ Grigd by tﬁehnfde%érﬂtsﬁgfefs.t Qhﬁdg?: : !

transporting section Vi a recel ving section i rst
transporti IL.Qn.: i Lscnlm nat ] j 4 .an cond
bi 11 andBSPER) PRBiT, e Yille APeTRIGAAE" 41 35654 Wl 13T SubB8uEa e
second gat r..28. Figure 2 is.a,schematic | i.t udi nal, ,cr.oss ti onal
U ow showiigOrAIN Wifthe ShASS deveRaRiBCls Bho setdilg e AR iR SuREsR
Figure 1. sho in Figqure 2, _a notor, 100 .is provided apoye _ the shutter 2
and 1 he a8 SPURSSHMEI DN 2 Q5T eHIR o1 dn eDElEss TIE BRYS 102 & PWeTxed
to the output shaft 100a of the notor 100 and a roller 101 is rotatably
mount ed ofNdhRlate p4 deanipertnedewer perRReHNeddll reeriving segtiorn10aB Nt ai nst
the |l ower surface of a bent portion 2a of the shutter 2 extending fromthe
upper por tlifoaapablenef epeningrard closing at pertionupetvaan thehsndiagsadiniye bigds
horizontal direction and supports it. Therefore, when the notor 100 is
driven and ltéard therovex arxd phatad4, a take-out roller 16 provided in the vicinity of the

lower end plate 14 and the lower portion of the shutter 15 for taking out bills

from the bill receiving section 10, and a separation roller 17 for ensuring that

bills are taken out one by one by the take-out roller 16. The endless drive belts

11 are disposed so that the surfaces thereof on the side of the endless driven

beits 12 are flush with the surfaces of the corresponding endless drive belts 5

when the drum 4 is rotated counterclockwise from the position shown in Figure

1 by 90 degrees.

When bills taken into the drum 4 and held between the endless drive

belts 5 and the endless driven belts 6 are to be fed to the bill receiving section



79 .~ ~~rd 2003 -12 counterclockwi se in Figure 2, the roller 101 nounted
on the tip end portion of the arm 102 is |owered along an arcuate p &Egﬂpﬁm
therefore, the bent portion 2a of the shutter 2 is | owered, whereby t
shutter 2 is noved fromthe open position shown in Figure 2 to a cl osed
position where it shuts off the comrugi cati on between the transaction
opening 1 and the inside of the bill receiving machine. Figure 3 is a
schematic front view of the shutter 2. As shown in Figure 3, the | ower edge
of the shutter 2 is formed with a plurality of projections 2b projecting

downwar di y pty3ulsHaRGL %ﬂaée Egﬂbﬁéerci i é"fr% ”Eggﬁqit Shb@h M Fidigebi ||

pl acenment base 3 on the Si h concave portions

shutter 2. BRI eER AL %8”%%%% éﬁﬁg ‘éﬁa%%%%ﬁ&'%%@e@%c@% 1
11 pl acaeririienes a fasdhron s &g ﬁ%ﬁm%bﬁaﬁﬁﬁgé B6tERAN Fe & &@%@2“6
portions 3b, do not conpletely engage W th eac %h?{ and t he shu teL

cannot be diveskeits bt agddbrssislestdriven bﬁBSﬂ@s%”‘g gelq thesgbetveqihet HEPEHr not

bills remain between the shutter 2 and the bill Bl acenent base 3 by

det ect i ng tiadbilemrefedanta the kiHueceiving isectipasidi! YAB'IV$m1@\i\h8|emCﬁ$§}$JﬂélV2 t he
endl ess drive belts 5 fixed to the drum4 are wound around rollers 103,

104, 105 é&raltsal hiTlHengthelendless dsiven lneitsd 2oare iedradieaioths iegiaated Dels'tbiwnt he
surface of the endless drive belts 5 on the side of the endl ess driven

belts 6. Fand hiee biltararostabdd ire ik ¢dis raceiviny bettiosn 6 Caas suppuited byrithe
rollers 108, 109, 110 and the rollers 108, 109) 110 are rotatably nounted

on a connesridlags devbasel 071 nMentift press iphetedt Jand the loevarambbeatent 4.he
direction 2 9 ~~ AN Q003 -13 perpendicular to the bill transporting

direction. A bilA fiedtifiptraddpotingrieetied sttcﬂﬁwrﬁééiéd% thBQﬂcﬁﬁﬁét@éénﬂéﬂd\ée
belts 5 to be novable in the direction perpendicular to the surface of the

From the G BLgReoRt Bl et e P et 1O Rl B SR M B
o Laﬁ“?h“e}%séﬁﬂai%e%t?&f‘i@%%@%ﬁB@ PUS Rt BY 4hg iBE Bl P O Pl R oo

cl ose Lo (PRI %aﬁ?gtfse“"e‘@n”ﬂg?r‘%éfﬂé'bess@%bﬁ%@mie%toma?s%é? A
{ he DI

t he endl es elts, 5 and t ui de act ed
to a positigh Sh@?”é‘?dﬁayldeﬂr'@ﬁm? @tﬁﬁfd‘g‘é‘é’ESHﬁﬁ%of)éhgéa‘Se Ph“ir‘io |EI’le1 ces

of the endl ess driven the side of _the endl ess drive belts 5,
t her eby pr%r@efﬁﬂltﬁ’gth?ﬁé'sbpml trgmwhmmserqtm £8f | uencing the bill hol ding and

the bill transportation. As shown in Figure 2, the first shutter 7 provided
at one end porti O frst bill transporting section 23 is constituted so as to transport a

bill toward the rear side of the bill receiving machine, while simultaneously
correcting the orientation of the bill if its longer edge form an angle with the bill
transporting direction so that the longer edge of the bill is aligned with the bill
transporting direction.

A second bill transporting section 25 extending upwardly is provided at
the terminal end portion of the first bill transporting section 23. A bill is
delivered from the first bill transporting section 23 to the second bill
transporting section 25 and transported upwardly and then toward the front
side of the bill receiving machine.

A bill discriminating section 24 is provided at the beginning end portion



the bill transport passage forned by the endl ess drive belts 5 and the

endl ess driven belts 6 conprises an upper shutter nenber 7a and a | QuesAN 2003
shutter nenber 7b and the second shutter 8 provided the other end portion
of the bill transport passage conprises an upper shutter nmenber 8a and a

| ower shutter nenber 8b. The first shyjter 7 and the second shutter 8 are

cl osed or opened by noving the upper shutter nenbers 7a, 8a and the | ower
shutter nenbers 7b, 8b so as to be close to or apart from each ot her
Further, the |ower end portion of the third shutter 9 which can project

ar' ve_ el P41 AP ThRIRT-pRRR} boeldFRRNEF ik ﬁ%@?ﬂ%ﬁe@y e o

portion thereof |s onnected to the . tip rtio SW n

Do hoab! ¢ 35 8ereRBEIRARG 16 dgnoRiaHen oL dRS HIE Wiieh S6p AoERAns. Atgur o
2. The third shutter 9 can be projected into the bill transport passa
between t B8!pdANeMbEr it PsoUArPdeab i denninal £diRertien tHetheoFeAsH 82 and
sw nging the swing arm 114 about the shaft 113 froma retracted position

i ndi cat ed ianspostiog ereatione2d nArbijudisciminatedtejhe usacgepiablendy taedatled by
a solidline in Figure 2. Figure 4 is a schematic left side view of the
drum 4 of digosininating seetion 8¢ isdedima.firskbil istacking deivipe 804)y tha fikst getiaf t s
108a, 110a of the rollers 108, 110 anong the three rollers 108, 109, 110
around whinsdmbee 261d0ss shelratiien Heald,sa6bidr disevinmidatsdjtecbet aecoptabialdsof
the drum 4 through a pair of elongate slots 115a, 115a formed on the |eft

side pl at gelilbredf td BENFEUWMN fradspbrtis ReElioh @7 B@nﬁed:’ded foaﬂﬁ?ie"rhhﬁﬁl end
direction to extend in the direction perpendicular to the bill transport

passage ap@rﬁi’% g@%&ﬁnblﬁﬁ?rﬁ ergﬁé s@o@i%h%éé?wd l}s]t?a @le)ﬁ pai r

of slide on perpendi cul ar t the brll

transport ﬂg%ﬁ@ﬁeracﬂéa B Sendbdizcifd dekide 30% 2 BREEhAGAE hbfber

opposite end portions of a connecCting p rgure e opposite
end pOFtI%%F of a spring 120 provided along the | ower sides of a pair of
pul l eys 119, 119 are connected to the | ower edge portions at the opposite

end portions of ecti pl ate 8, Wherehy the conpectin Iate 118
i s biased down Pﬁ@é Wﬁ dﬁvﬁeg%&és diSpesg &quﬂglaéﬁqgelg\l\g

rel ease arm 121 is m)unted on the drum4 to be novable in th ctlon
per pendi c i IBrSUCh ] margar Ith@fr'%@ﬂ@ﬁtt-’dﬁﬁé§§§€t'°'0\/fﬁ€ﬁst%af‘8|ee9§ég r'eg% i s
noved a upwardly in Fig a upper. side surface of a bent partion
121 a ext &Y g Rorzan ard lﬂaﬁ@ecemﬁh bBb’i’tﬁFb'ﬁQcﬁe‘{lﬁé 8Q|scdiseogem benindihe

substantially the horizontal direction engages with the |ower edge portion
at the cefirem $isy3ucina onannes thahirelongrydinaddiFection is sabgfanhailpbogzontal.

The first bill stacking device 30 and the second bill stacking device 80 have the
same structure. The first bill stacking device 30 communicates with the drum
4 so as to be able to deliver bills to the drum 4 when the drum 4 is rotated
clockwise from the position shown in Figure 1 by about 45 degrees and the
second bill stacking device 80 communicates with the drum 4 so as to be able
to deliver bills to the drum 4 when the drum 4 is located at the position shown
in Figure 1.

The bill receiving machine further comprises an unacceptable bill
collecting section 29 located on the front side of the bill receiving section 10 for
collecting any bill discriminated to be unacceptable by the bill discriminating

section 24 and not accepted by the customer although once returned to the



-15 whereby the connecting plate 118 is noved upwardly agai nst the spring
force of the spring 120. The upper end portion of the rel ease ar”‘1%§jMN%%3
Figure 4 is connected to a swng arm 123 fixed to the output shaft 2a 0

a notor 122 nounted on the side plate 115 of the drum4 and is novable
upwardly in Figure 4 by rotating the gptor 122. Further, as shown in Figure
4, a pulley 124 is fixed to the side plate 115 of the drum4 and a belt 127
is wound around the pulley 124 and a pulley 125 fixed to the output shaft
126a of a notor 126 nounted on the body of the bill receiving nmachine. The

drum 4 i Scbefo%rg#ggﬁdaé)eéﬂfe % (RALEI opBE! redd SR Uhe B FEEIU MY AR HIBE O

126. Inthis e Iment, t notor 126 can be repeatedly rotated little by

little i “f@%t@ﬂ@@ﬁ%&%@é‘na %Eééf\agﬁ% rb‘ﬂf'sti ons by a later nentioned CPU (not

shown). Figure i'S a schenatic side view of the drum4 of the bil
recei vi ng nmachi R FEihgur e ol | 10 ; . § he
rollers 103, 102§@W@%8§€ﬁ30?h$gglﬁ%#?Qé@nf%gPﬁigia?y%gb@ﬂ%%ﬁaﬁ&gggﬁa?ﬁe
endl ess drjive belts r. und project th utsi de of, the dru t hr ough
The 11 ght 19 HBagseRtabiErhlisAtaakeddn (he Arsiall sAGKIGS Seaton 1) ais edsareed on
the projecting roller shafts 103a, 105a. A driven pulley 132 nounted on the
out put shéremigang returpedde dhe ransackionppening 1 nenaraeptablatile relereeds and
a driven pulley 133 are nounted on the side plate 128. A belt 134 is wound
around t héo phg frapsagtzy opsoing13hut 183 aneepded bynthef customsr, aie agstiofed31 i s
transmtted to the endless drive belts 5 via the pulleys 129, 130 and

rol | ers 108 thd@sumriankesollezted rothve Unaécepiablé bilt bellegtey sebticn &9. menber
7a and the | ower shutter nenber 7b constituting the first shutter 7 are

e, o, T8 SAMASL s teptm s smsatoany dtocniurs

upper shuf(her sHERMEhasE] 8A%hé ARscriiBAtion made by the bill discriminating section
24. When the customer confirms the amount of deposited bills and instructs the
machine to receive the bills, the acceptable bills stacked in the second bill
stacking device 80 are fed to the drum 4 and further fed to the third bhill
transporting section 27 via the bill receiving section 10, the first bill transporting
section 23, the bill discriminating section 24 and the second bill transporting
section 25. Then, they are stored in the safe 90 by the second gate member
28.

Figure 2 is a schematic longitudinal cross sectional view showing the
details of the transaction opening and the drum shown in Figure 1.

As shown in Figure 2, a motor 100 is provided above the shutter 2 and
the drum 4 for opening and closing the shutter 2. An arm 102 is fixed to the
output shaft 100a of the motor 100 and a roller 101 is rotatably mounted on the
tip end portion of the arm 102. The roller 101 abuts against the lower surface
of a bent portion 2a of the shutter 2 extending from the upper portion of the

shutter 2 toward the drum 4 in substantially the horizontal direction and

supports it. Therefore, when the motor 100 is driven and the arm 102 is swung



shutter nenber 8b constituting the second shutter 8 are nounted on the drum
4 so as to be swi ngable about pins 143a, 143b extending in the diregii om 2013
perpendicular to the bill transportation direction between a cl osed
position where they close the bill transport passage and a open position
where they open the bill transport pagsage. In Figure 5 the portion of the
upper shutter nenber 8a below the pin 143a is forned with an el ongate sl ot
144a extending in the direction perpendicular to the bill transportation
direction and the portion of the | ower shutter nenber 8b above the pin 143b

i s fornedeoihierclbclhizadatFigaled, koIt edhiuritadtdrettd tipadndportion of
perpendi cular to the bill transportation direction. Pins 145a, 145b forned

on a slid ' i bihd, therarier thadedt beetidon on
the drum ?%gﬁg?%ﬁg I?ﬁé%&gﬁlmﬁﬁﬁgﬁé&éyg%ts "144a, 144b. Tﬁe (E))t her end

portions | f I 1 t i

connect edgén&pﬁgpﬁq}t&g 2&3{’3@?%9’ g&grééﬁﬁ@%?@@ﬂ?g@ﬂ%erhgggdgfé?ﬁ\gﬁhoﬁérﬁhe
slide plate 145 closer tothe first shutter 7. .The slide pl 1 '

bi ased byppﬁé'%‘ai%hod‘{” Jpr Fidite135t0 AR dosifds fhefs LM Es" 8% el o
t he upper shutter nenber 8a and the | ower shutter ne r 8b.yia,the pjns
144a, 14480HIMENGAEOBDNEan H@@ﬁ&ﬁﬂ”i%%'@erbaﬁgb @@r'ﬂ?é&? %tgﬁrﬁ)‘hs
provided at the tip end portion of a drive arm 147 nounted on the drum4 to
be swi ngabéeeidih@uinaghintft 146 engages with the end portion of the slide
pl ate 145 closer to the first shutter 7. The tip end portion of a plunger
149a of a sol enbiglred®is a schensaticctionbviave ofithe shatter 247 bet ween the shaft
146 and the pin 148. Therefore, when the solenoid 149 is actuated and the
pl unger 149a i sAseshiovet @dFigune 3dthe dowermredigé ofshevamiterdirg forohext kiirse 2
9 ~r~!~ ~aa3 -1 s in Figure 5 about the shaft 146 and the slide plate 145

i's moved lit) tdiepaseotichs RY tbjettipgRidosinwaelly it Babboareteallyf rédelar
springs 138 1?8. Agﬁg resul t, t':ﬁeJ upl?;]g(r31 shutter )rienber 8a and the | ower

shut ter ”&ﬁéﬁfal@.bTWé endvsrior P e bieniatemekt Iaseld I tHeasideeoPinesdiAha,

145b and are noved fromthe closed position indicated by a broken Iine in
Figure 5 4o ith it} i 84S MR §iGeSI Vi howgn
thg struc?’ur% g?ﬂﬁﬁg Wﬂtbgﬁﬁ@s?gémcﬁg dsel\%i ce 30. %lgesh% %ﬁé\%ég%\rﬁ% g
the first Jhi i Vi ri \Aﬂ?{ ; 'l er
pair 31 |8@5tdé%ﬁ§3ﬁ§@§ﬁ%ﬁl%obﬁ%&?9’f§?3gﬁgf‘ garrgg]#o\f%?ez% S b@%icﬂsblg\gu@%ﬁi a
pair of fixed.endless driv? belts 33 bel ow %he y.ane wheel 32 aP]d aggahr of
novabl e eHES‘?’ g%reoqqqlaeq? Wghtlge§9nﬁ%\5?/8° R ‘aé’r\/ﬁf’ée?”%ﬁf Mo |kP' SHF pl at e
35 for pressing stacked bills is swingably nounted on, a. support shafi 36. A
group of i’&%‘f"ggg éh)e §E‘(':I’tt?l"1eé 9]}5%6*?? @ﬁa&?Xgﬁ"eiﬁeb%%&br %d‘ﬂﬁﬁﬁacmﬁ%‘?ng
unit 38. A sensor 39 for, detecting the rear, en orti of a bill is

brovi ded BIOBRESS 48 200 tTRGORAE IR 3D RO O THIefly SNaBeRaMiRRRER 26
The center portion of a unit side plate 40 to which the endl ess drive belts
33 are fi RHenand eshuliet B cannside elgsed. ds 2 ENEEAPENEENdiIS POSEIBE8 t he
endl ess drive belts 33) and a roller shaft 42 fixed to the nounting unit 38
for rotat detsctwiaiber pngohbils memain between dhe shutten2@nd he eilalasen@ntven

belts 34 are wound projects to the outside of the unit side plate 40

t hrough t hase® by ietddting-wdether or sohtise bhater @ isehosed.ew of Figure 6. As
shown in Figure 7, the roller shaft 42 for rotatably supporting the central

rol l'er around wascdhdvre ireRiure 2, dine weididad diivediehs & fikadto e igutrhé ageoup
of rollers 37 is fixed to a block 43 and the block 43 is supported by a

slide rai walttheurmsd nellee PR 04! aDEYadd at b QIdeerss & inGumeldt 6ndRe
f ormed on 2 9 JAN 2~~3
drum 4 slightly below the surface of the endless drive belts 5 on the side of the
endless driven belts 6.
Further, the movable endless driven belts 6 are wound around rollers

108, 109, 110 and the rollers 108, 109, 110 are rotatably mounted on a

connecting member 107 mounted on the drum 4 to be movable in the direction



-19 the unit side plate 40. The roller shaft 42 is rotatably engaged with a
not ched portion 46 fornmed in the tip end portion of a swing arm 45 ng,hgms
swing arm45 is swingably supported by a shaft 47. One end portion Jé
spring 48 is connected to the swing arm45 and the other end portion of the
spring 48 is connected to a connectifg-arm49. The connecting arm49 is

swi ngably supported by the shaft 47 and is forned with a pin 50. The pin 50
is fitted into an elongate slot 52 forned in a crank arm 51 and bi ased by a
spring 53 downwardly in Figure 7. A camb55 to which a notor shaft 54 is
fixed is r;ﬁrééﬁ@ibwa'ﬁ%'%@%ilpﬂ?aﬁ%ﬁn@r@ﬁré‘éﬂ’ﬂrﬁm bﬁﬁgél&""ﬁ i Ns Ph@URRY &nand

7, the first bill stacking device 30 conprises an Upper shutter nenber 56a

sw ngabl e i r SswWipgabl e
dounaar di y1aB s onBeideds GVe BER 38508 thaVebicTthe BleERaR Herp USRI 2
upper shu [ I r ukt ar r re dto
caeh ot herogye FRTEFe. Pediulbas R AtE: ndR I8S Sl B ERIRIR R

el ongate sl ot 58 for in the per, shutter nber 56a. . The upper shutter
renbar  SoaIPeYRHARATIAN 49 SnHBRSstNe o B 1 e o) ke dld s idads il an
opening 59 forned in the unit side plate 40 and the roller 60 |s engaged
with a guidistoppsy (pot sbewshand is legated aferbesiton clospsie e ppdiess grivek 43.
In the thus constituted first bill stacking device 30, the endless driven
bel ts 34 dwitstethan/ibe surface eflsherndless HevendiedisS anithe side péttesengless
rotating the notor shaft 54. More specifically, when the notor shaft 54 is
rot at ed widrive belis énrettwe ditierdvarik wised4hs lendies s dFivgurleslts6 aard Mosed
apart fromthe endless drive belts ? 9 JAS"~! ~0D3 -20 33, the cam
rotates a diasé tbuhe, endlesshyivehtelts drdo asnoHe iablé cvataid.bilfs beeweba thien 50
formed on the connecting arm49 and fitted into the elongate slot 52 forned

in the cramdlassndrivd Hehs a5 eghddthemaeilies, Bbet e gmabnm%is tdtrdcteonraed

and the connecting arm49 is swng downwardly erefore, the swing arm 45

|5 2150 SMHIGRWALRS Abdridtoh the Bhbl¥bsEra8 hdiRes thlahthes Saithcds diahgl abl y

engaged wi'th e notch portion 46 tip end portion of the

andlose. o pRSs T belitle EtnE St o hBIeHBles B, LIS SHRIEEY T
comes. it MG GA T P BHide 302 tRuE i RRRel Y obf hbRurd afe PEEDRC. "™

30, the |l qwerin venent of the nounting unit 38 is stopped and the
SW ngi ng ﬁﬁygméhéyaﬁ'the swing arm45 and the connecting arm 49 are al so

stopped. Al though the crank ar onti,nyes o be |l red, the novenent of
The bin 50 f or e SO EdaiEc g TR IS er TaPFIRed SuRiee ehd RATGAGHR b
slot 52 fo d in the crank arm51 is stopped. As a result, pills stacked
in the firt8e Bl IrANSPQRE PREgaGR PTERedbY dRe andlies s drivedieiie aerwgmes@na Sfen
belts 34 and the endless drive belts 33 b{ the spring force of the spring
53. Furt hedrivess balisvh compises as epped shuttenengimber pfae e dhRdowessshudipn i ses
aroller 63 projecting to the outside through an opening 64 fornmed in the
unit si de meaberdth and thepsacarndahater 8 providedhd esolvesand paftiorsef thw bill

swi ngably supporting the bill press plate 35. On the other hand, as shown

i n Fi gur e tfansport passwgd cpmptises aofupier smittershember 8zeard dlowdresluppersi t e
side fromthe endless drive belts 33 and the endl ess driven belts 34, are

provi ded ameplsmr@d T firgt bhitker57 apdithedeedncsHutidrigges ckgeaf ot peseldnoi d
65 and an actuating plate 69
by moving the upper shutter members 7a, 8a and the lower shutter members
7b, 8b so as to be close to or apart from each other.
Further, the lower end portion of the third shutter 9 which can project
into or be retracted from the bill transport passage formed by the endless drive

belts 5 and the endless driven belts 6 at substantially the central portion thereof

is connected to the tip end portion of a swing arm 114 swingable about a shaft



2 s ~~aw aoa3 -21 one end portion of which is swi ngably supported by the
shaft 47 fornmed on the unit side plate 40, the other end portion of gpi%P 0
is connected to the tip end portion of the link 67 and the side surg c#‘&w3
whi ch abuts against the roller 63. As shown in Figures 6 and 7, when bills
are stacked in the first bill stackinggdevice 30, the endless driven belts
34 are kept at a position apart fromthe endless drive belts 33 and at this
time, the actuating plate 69 abuts against the roller 63. After the bills
have been fed into the first bill stacking device 30, the solenoid 65 is

driven at rd g { : 'l er
53 to the | oreY BBl A RS 2RTRENR SNHngl 8\carte REGRERT IS 18 7%
st acked bys; i I i r t L s of
the bill s)ba'm'? QSB%’%'J%EQQ%EQ%B%ﬁxég%’?ﬁﬁ@a%??”QB | NS éEﬂ% r?egfﬁ‘?@{%“{o‘gﬁﬁg
stacki ng deyice 3 On_the.contrar after the notor ghaf 4 has, been
otated. SACHRIht 1 A srBgNOoRis SaTéarmhdt 4 ApSUL T ebaTt A1 arEom Ast
bill stacki ng devi ce . 30, held bek_}twe%n t he endl ess driven belts 34 and the
endl ess drfPYACISS) RQSIHRN indieated|Qyea baokensling k& i@y fnade @ praiecied PAstiePeni ng
64 formed in the unit side plate 40 and, as shown in Figure 8, the bill
press pl atledigsted by scoplidilia®dv Eigwre 3urface of the endless driven belts 34
on the side of the endless drive belts 33, thereby preventing the bill
press plate 35 fhiguie 413 ascbemapticHeft isiiviewt obire dttirort of thehbilbiddesvifigom
the first bill stacking device 30. The first bill stacking device 30 is

further prmachiee.with a bill stacking plate 70 on the upper surface of
which bills are stacked when stacking bills. The bill stacking plate 70 is

connected to a HAd growhnaheriglireagpaRst sMdits 108al ol barofshafiollérs a0d, 150
novabl e together with the nounting unit 38 and the endl ess driven belts 34.

During bi !'dnlggg%g Bred P&IRSA0B), 109 100 drotir@rivhith HeAbAdIEsd §ri¢@ﬁ®e¢t§3 2

9 ~a ~~~ -22 above the upper surface of the endless drive belts 33
recei vod chAthacandTroRET N BuRTY of Ine BT ol J el o (R oS Reg
pel 15 33 100 daaPne HIC PRATBITT S A 125 el Tud byl s o PSR AGo e S0
endi ess. antidBRiRaigtioh bk ANE M 15 AliectBg PR B R Be B ot o
force fr ol mbahAASE0: 1170 28 1cENS8Ioq R Par ! PIBCKS Choul b RUDERe
S 1688 & Patr of e’ s "6, 118 inthe difestion Berpandicufar 10"the i

transport passage. The pair of blocks 117, 117 are connected to the opposite

end portions of a connecting plate 118. In Figure 4, the opposite end portions

of a spring 120 provided along the lower sides of a pair of pulleys 119, 119 are

connected to the lower edge portions at the opposite end portions of the

connecting plate 118, whereby the connecting plate 118 is biased downwardly.

As shown in Figure 4, a substantially L-shaped release arm 121 is

mounted on the drum 4 to be movable in the direction perpendicular to the bill

transport passage. When the release arm 121 is moved upwardly in Figure 4,

the upper side surface of a bent portion 121a extending from the lower end

portion of the release arm 121 in substantially the horizontal direction engages

with the lower edge portion at the center portion of the connecting plate 118,



The second bill stacking device 80 has the same structure except that it is
di sposed adj acent to the second gate nenber 28 and behind the drunli in
such a manner that the |ongitudinal direction thereof is substantia.lI%/JAN?UU3
hori zontal . Figures 9 to 12 show the structure of the bill stacking device
91 of the safe 90 and the process for §;acking bills in the safe 90. As
shown in Figures 9 to 12, the bill stacking device 91 of the safe 90
conprises a vane wheel 92 at its entrance and a sensor 93 for detecting the
rear end portions of bills fed into the safe 90 by the vane wheel 92. Bills
are stacked on a novable bill stacking plate 94. The novable bill stacking
pl ate 94 whensivatieecorardctinglgiatel 111 & iz orad@acepwiat diytdgainsttier spfingifbice
stacked thereon and a bill press plate 95 is provided for pressing bills

st acked opf tHeespRAnEPR@. Eﬁ@QbF_@gEﬁg?ﬁiQﬁ-oﬂhé reiddsepagast Pl &t Fiflhei4id i xed
N co

to the tip end portion of a nnected to the plunger 97 of a

sol enoi d ghnfboiéie® §swify, abh 329 Aed BRREbUNSINGRITP YRS Fitopher a

bill has 9 ~'~I'~ j ust nto the s 0, when the

<1 ea al oy TRLORdE pide el 41 37 I B 4 Ay R P BRIS BN ROR 1

has been further.fed intq t safe 90 and that the rear end portion of the
g e 8ok d6?

btll is dgt e ﬁti% e 93 and when the sol enoid 96 has been driven

to press the | eadi end .portion of the bill ss, pl ate, 95 .toward bill
stacking plate gﬁnﬂg%@tseﬂ{f))v‘é’i Bb'g'igHéel‘lhé milley Ftisit E’éﬁ%‘@%’%@%%?ﬁ t he
rear end portion of the bill has been scraped off downwardly by the vane
wheel 92. ofieedripadignctalng)t 1 svhisnvaupd éde Be ihad lBynt2p @ndod PhdlsYpaed
after a bill was fed into the safe 90 along the tower surface of the bill
press pl afikedio Bye onéputstafvhgsr gz amtor H%Gr@@w“éﬁdl oot badyof the i | |
was detected by the sensor 93, the solenoid 96 is driven, thereby stopping
the bill faeakivingonadtensal ke doumntlis tetatadde adoditpocentar sifaft He thetdofilsy
scraped off downwardly by the vane wheel. As a result, the bills are

stacked odrivimg tiid maibatREnh tHigteenBddinme sty e anorn 26 thatbe hepesiedlend
portions thereof are aligned along the wall portion on the entrance side of

the safe Pflatdd iittie ey Iitth inlBothlforact dRd resoet divadtiorsioyadass hesmtioredsi de
view of the bill receiving section 10, a schematic plan view thereof, a

schemat i cdpwxﬁowgmwﬁﬁer eof and a schematic cross sectional view taken
along line A-Ain Figure 15. As shown in Figures 13 to 15, the bill

receiving secti pp 10 sGeREPEd hi siglb el dAtiRe HPQmPR et iR bRdkLefin

o bes T ve! L Sue S8 EeCRfat: Hah! 58k el e pl?ate 150° "A bi Tl Gui de
151 is nomg&ﬁn%n the unit side plate 150 to extend vertically. The novable
endl ess driven belts 12 are wound around rollers 154a, 154b, 154c rotatably

Suppored by Ui AT 5 oLy SRR AR o BYMB by, 463 The
among the three rollers 103, 104, 105 around which the endless drive belts 5
are wound project the outside of the drum 4 through the right side plate 128 of
the drum 4 and pulleys 129, 130 are mounted on the projecting rolier shafts
103a, 105a. A driven pulley 132 mounted on the output shaft 131a of a motor
131 for driving the endless drive belts 5 and a driven pulley 133 are mounted
on the side plate 128. A belt 134 is wound around the pulleys 129, 130, 132,
133 and driving force of the motor 131 is transmitted to the endless drive belts
5 via the pulleys 129, 130 and roliers 103, 105.
Further, as shown in Figure 5, the upper shutter member 7a and the

lower shutter member 7b constituting the first shutter 7 are mounted on the



-24 152 and further projects to the outside of the unit side plate 150, as
shown in Figures 14 and 15. A nounting block 155 is fixed to the projecting
portion of the shaft 153b. The nmounting bl ock 155 is supported by t @& LiNi203
side plate 150 via a slide rail 156 that extends horizontally. The bil
press plate 13 is supported by the shgf.t 153a, 153c via supporting menbers
157a, 157b and is biased by a spring 158 toward the endless drive belts 11.
A sol enoid 160 is supported by the shaft 153b projecting to the outside of
the unit side plate 150 and an arm 163 i s sw ngably supported by a Iink 162
nount ed on the plunger 161 of the sol enoid 160. One end portion of a
connect i r@umﬁtﬁ@raagzsbwwma@ammmnﬁ &d5ant 3ok eatandiag in deadéectiant he
vicinity of the upper end portion of the support menber 152 and the ot her
end por t i perpehdiduéardorthe dill gnemortiog diegtios teriyaged wlaskedt pesition Wharess
plate 13. Aroller 167 rotatably nmounted on the arm 163 is engaged with the
connect i nipeyeidey theoill trEmspbitl pagsagesamd atapers positicor whdraittidy apeartser
actuating plate 170 and a sensor 171 actuated by the sensor actuating plate

170 i s prigitivcedpen Spds%agépnpﬂg_uﬁ’@@?ﬂﬁe pBRido6f Bt eppenahtiier pRshbepmaof the
bill press plate 13. As shown in Figures 15 and 16, a cam 182 fixed to the

out put shaélowl 8e Hinal 34 ¥ 1dB0ed Swilk gyi %thg%etélét qu ?L@?te‘?fdri]ﬁ@% YRt side

pl ate 150 and a sensor 183 and a sens 84 Tare provi In the®vicinity of

ot uat | g TR orRIRengREMG R O7L 2k Redbiaten HRUSIE R s ARt ppor t o
e e 0B W BTN S G HabBaR Y Sl
shart 1670 te BBy pptre R Ar B B AN BOta R e B R e e 72 drnLee.
161 and tRETSEEN 2o8ie BT LA TG G TBHBIR G OE (iR Th OREODN t
side plate 150 is engaged with the concave portion 191. Further, as shown

in Fi gur €raBspartifigndbpciars Peselai thfeuafotheielongate mie Bnlomel 3. GPenot a

bill is present in the bill receiving section 10 and a sensor 196 is
provi ded €rd pagions: ofrgypahieofrpaingsntBHot 38 ang conngicted ta dkerndurortioontt he
bill receiving section 10.

the slide plate 137 closer to the second shutter 8. The slide plate 137 is biased
by the pair of springs 138, 138 toward the second shutter 8 to hold the upper
shutter member 7a and the lower shutter member 7b via the pins 137a, 137b
at the closed position as shown in Figure 5.

Furthermore, a pin 141 provided at the tip end portion of a drive arm 140
mounted on the drum 4 to be swingable about a shaft 139 engages with the end
portion of the slide plate 137 closer to the second shutter 8. The tip end portion
of the plunger 142a of a solenoid 142 is connected to the drive arm 140
between the shaft 139 and the pin 141. Therefore, when the solenoid 142 is
actuated and the plunger 142a is retracted, the drive arm 140 is swung
clockwise in Figure 5 about the shaft 139 and the slide plate 137 is moved
toward the first shutter 7 against the spring force of the springs 138, 138. As
a result, the upper shutter member 7a and the lower shutter member 7b are

swung about the pins 135a, 135b via the pins 137a, 137b and are moved from



Figure 17 is a schematic side view of a bill take-out device for taking out
bills fromthe bill receiving section 10. As shown in Figure 17 , tfﬁﬂ?&5M3
t ake- out device conprises the take-out roller 16 for making contact®w

the | eading end portions of bills and taking out the bills, the separation
roller 17 which cooperates the take-out roller 16 to prevent two or nore
bills from being sinultaneously taken out, a driven transporting roller 18a

touching the circunference of the take-out roller 16, and a bill thickness
sensor 22 conprising a reference roller 19, a driven roller 20 and a rotary
encoder 21 for detecting the thickness of a bill based on the anmpbunt of the

nmovenent the ¢lbsed posiionriodicatedby attenokandind imphires 3 o theyhpenaiegijobet ween
the reference roller 19 and the driven roller 20, detecting the tinme period
of bill detectiAs dhowhenrEigary senkedgrpstlsiauide outguber rEn andethectoveer
signal . The take-out roller 16 has a circunferential surface forned of a
high fricsheted meRiRrigy caglititind M ek P8RukEes FRanolMieeh the dius | ar ge
di aneter portion, a snall dianmet'er portion and a | arge dianeter portion
(not showy) e lax 2&%3[- at } it8af ith a
smal | di \Qﬁrre%oe;ggp%or tbi%o%\{v‘@%q(? ge |taf%mﬁa?2f%rwgg %ﬁghgfnsﬂrp Itﬁgli(ﬁ:jtlr:r%;\et?gDrdNI
portion ( ! i . ia [ : |1
di anet er B%Q%@%&%ﬁ@ﬁ@?&é%@%@ e?g‘ g{(')'%teﬁt%r? (E)f? {&%eeﬁ%tlgle@%uq tp:a%ft er 16.
Thus, a first hjill separati sectign is fornmed by the takeout, roller, 16
and the sebEradnsk 67 U5t B vaRShPR RS £hE LPrinr RO SERRPEBIEY ng

si mul t aneousl y, t aken out. The transportin | er 18a is, connecte 0 a
Suppor 1 SREEN 0B ANS oSt BReSa0e o 0UB8 Sl PYBEBIRT A TPSeh S 4l Fon
section is fornmed by the take-out roller 16 and the transporting roller 18a
for preveAtarbet & belowrdieplsi 1432 is iornesi Wiih SmelPngatesiot y %@%eadmg The
torque limter 18b is constituted so as to disconnect the transporting

rol | er 18in thedditadionparoendichigrtto 18e bilhisanspertaliondireabonmpdihea pertion
transporting roller 18a is greater than or equal to a predeterm ned torque.
| n Fi gur eofithe iover sblitee membengb aboRadhdgsn Jdaibds forraad poith angeipopbée s

provided in the first bill transporting section 23 for holding a bill
bet ween t binisldrexterdiag tinl thegdirdeti@8lperpendioy ahéo toaesill srarfsmetation he
first bill transporting section 23. The transporting rollers 23a are

rotated faptetion.IRinstiaSal akebdotmedloned siide plater o hoviaity senated imthef
bills. Figure 18 is a block diagramof a drive systemand a control system

of a bill bflﬁl@ﬁhé!ﬂ)é?ﬂnpﬁ&%d’tﬂ)rv\@hQl"ieicﬁuﬁ“M%’é?%ﬂ'é‘f‘énthr@lﬁghhﬁe@l@ﬁgﬂte slyent i on
and Figure 19 is a bllock diagramof a detecting systemand a control system

A 9 . _blo ( . , ( rol
thereof. Agqghquapi 'Th'e:a't Qﬂ'fe‘io%rﬁ% 85%&!1:%&@@8@ 8brih§s 1ad 3836%\2@,%&5

l4
machi ne conprises a notor r opening a closing the shutter

g?it Sre éiﬁuéﬂ?ﬁ%&%{h@@n LR cBRHBLfed BnREXIidE3pIde 1 F7 h¥e BBnhBeteh ) 8%s
end portion of the slide plate 145 closer to the first shutter 7. The slide plate
145 is biased by the pair of springs 138, 138 toward the first shutter 7 to hold
the upper shutter member 8a and the lower shutter member 8b via the pins
1443, 144b at a closed position as shown in Figure 5.

Further, a pin 148 provided at the tip end portion of a drive arm 147
mounted on the drum 4 to be swingable about a shaft 146 engages with the end
portion of the slide plate 145 closer to the first shutter 7. The tip end portion of
a plunger 149a of a solenoid 149 is connected to the drive arm 147 between

the shaft 146 and the pin 148. Therefore, when the solenoid 149 is actuated

and the plunger 149a is retracted, the drive arm 147 is swung counterclockwise



2 9 'aN Zoo3 -27_ 122 for noving the endl ess driven belts 6, a solenoid 142
for opening and closing the first shutter 7, a solenoid 149 for opening and
closing the second shutter 8, a solenoid 112 for projecting the t hi dd JAN 2003
shutter 9 into the bill transport passage and retracting it therefrom a
nmotor 207 for driving the endless drivg belts 11 in the bill receiving
section 10, a notor 180 for noving the endless driven belts 12, a solenoid
160 for nmoving the bill press plate 13, a notor 208 for driving the first
bill transporting section 23, the second bill transporting section 25 and
the third bill transporting section 27, rotati t he. vane eel 32 in the
first billn 5{GR p@odeyithe Sﬁéﬁ Hﬁaaoértbemgﬁ pgde 149 isnaoyed togaldiingg
device 80 and the vane wheel 92 in the safe 90 and rotating the take-out

rol | er 16se¢encrheltercs againghtha spingfercesobttenspange 86t ﬂ@%&@ﬁe@ restitake
402, a notor 210 for driving the endless drive belts 33 in the first bil

st acki ng they iuppeBGhudtemmhemb2t B4 andribeaowey $thettermtmembéaBb && swuige

first bill stacking device 30 and the endless driven belts 34, nanely, the
nounting HAbLt 8% ph$SP4ea0t 436%id ®he BYd RAskhe 43H An@reesmblatigrd® tha t he
first bill stacking device 30, a notor 212 for driving the endless drive

belts 833xf4 bt il I oV y f or
movi ng LhSOseahqdisRIdeaRAbY R BroREAIINET KRG S PineopBh Bostich. o1

stacki ng devi CeF@ere% d%% f‘tfl’@rﬁa LidePlieH EHS\B/grwd hfe Q}rhl:t&%egfgthgl fsepfie>

provided in the secon stacking device a sol enol or driving
the bill in the safe 90, a gate driving neans 215 for
driving t%gﬁﬁﬁmgbgggpgi%enber 26, a gate driving nmeans 216 for driving the
second gate nenher 28, a aotor 217 f0 i the bill stackin late 94 in
The sar o 90, " andestounf e e rahall el ln b g SRESTKE RurR T
the bill receivyj sectiop 10., hown in. Figyre 19,.the detection stem
of the bi Mheakda SeRy & ol Dai Dobsares apiaashldOBR st Sate R Nbe Hibkness
sensor 22 Erodeed in the bill take-out device for_taking out bills from
the bill PFBeWNNdIWeEctidRalOf fixediandlegsseryebeitsi hibsiaw tom vaneryheel

di scrim nating whether or not a bill is acceptable and the denom nation of
the bill ®R&aNd agayiefimpvabieanstiess diven sefisci4 avopediirdaneawhest 3eny ance
of the first bill stacking device 30, a sensor 839 provided at the entrance
of the sebilmressiplatet3clarmyesking stad@d bills énswingzbly muvirded cat a tshiwpent r ance
of the safe 90, a sensor 171 for detecting the position of the bill press
pl at e 13, sha#ieBB.oA drd@pasidroilese83aand 8de fsappoes phatti3& hye depporiedgby e

position of the endless driven belts 12, a sensor 195 for detecting whet her
or not anyndurnting sinitr@8.eAtsansor 89 fod deteetiagvibegrexacémdpatiion ofsemsibis 196

for detecting the rear edge of a bill taken out fromthe bill receiving
section 1Provitdd antresite dAPefainedohest 3N aehlidd thelfirst fgtet mantaat2® M epeni ng
1. As shown in Figures 18 and 19, the control systemof the bill receiving

machi ne CcegaRidr$B®tich &PéJU%QiofeogsnaféJ&fg% gvihﬁtgn e ¥edieks eﬁbg Heltst3areepaast i ve

not ors and sol enoi ds constituting the drive system based on detection

thas consl LTS BTFET opER e Midehnt) peitidicy iRy e e iR dpR T
Fol 1 owi noDRERnar: 20Ren anetshafer2 i 8 hariRulifaiod $43pPIBl6E Gna
the. ot or SHBRPA o el pleaaPURIbD (BBIsiriras d10eh BRisalf alh ST < ne
the bi |1 PRARSISOPNBLALEEE OHendnPiaid BRI SASBToHgh BAGPIBIEen t he ond
portion of the bill placenent base 3 in the transaction opening 1 on the
si de opposite fFigureheiss sahematie rear view of Figure 6.
As shown in Figure 7, the roller shaft 42 for rotatably supporting the
central roller around which the endless driven belts 34 are wound among the
group of rollers 37 is fixed to a block 43 and the block 43 is supported by a

slide rail 44 extending perpendicularly to the endless drive beits 33 formed on



2 9 1A"v D03 -29 the central portion into which the third shutter 9
projects is determned to be slightly greater than the | ength of th%éiﬁgﬁ@m
edge of a bill whose |onger edge is greatest anong bills to be handl“ed

the Il ength between the end portion of the bill placenent base 3 in the
transaction opening 1 on the side opppsite fromthe drum4 and the end
portion of the bill transport passage forned by the endless drive belts 5
and the endl ess driven belts 6 on the side of the transaction opening 1 is
determ ned to be shorter than the | ength of the |onger edge of a bill whose
| onger edggils shortest anpng | s to be handled, bills whose Iogger edges
are great 6% URikbidg pate 40 ahI@erOHehahaH 43 is rdatabip eagageseiiBenne

portion of the b||| pl acenent base 3 on the side opposite fromthe drun14
and t he tportwretBiferned in thetipsarghpoeldryobbuwwiagaarns ¢ Stdved the savisp@roer 9
and bills whose | onger edges are shortest are accommodat ed between the end
portion o#5tiseswingbbpl aupperiediiasa shaih 47h®rsé émdoppdsgirt ef far spribhet&lium 4
and the third shutter 9 in such a nanner that a part thereof is placed on

the endl egsndected toelHesswingTaen.43vaad thbeothias tepieporiorces the kpeingnid ke bi l |
pl acenent base 3 in the transactlon opening 1 and the endl ess strlve belts

5 and i npdbAnEBtdd & rdl%‘b'n?l'écﬁh?néf‘mf@i‘} ‘Tﬁ%ebéﬂhﬁécﬁ aHnh | 89 GEraMgabie

i nput means, the CPU 250 outpuls a drive signal to the solenoid 112,

ther cby T SLBGGHA By WS shilhiay SRS RSt 20id SR B MBSE Rl Bigl ect

into the ran porting pasSsadge a rive nal he ot o

cdges. ar cS0rBPTBRS A deBANSaTLd HET ReBin: hb A bE%%ﬁ‘P ) 3,200 470

pl acement base 3. 0p |te romith ru and iR such a
R ﬁiﬂ‘iglér&f B i Bithch 3 il Seefos i iiked Rrdatalyy
bills are helq g en endI ss drive belts 5 and the endl ess driven
belts 2Mounie MBdrther, the CPU 250 outputs a drive signal
to the notor 131 ;% drlve the endl ess drive belt mherebé the bills held
bet ween t he endfESHOMN iReFigEres63nshé thﬁélrehaulle%%ctang»d@ew% PLNRTIELS aken

in the drum4. Wen the bills have been taken in the drum4, the CPU 250
out puts dENLPPET ghutter mermber 52 swingablanpwarslysabeuloa @in A8a arnehba dbyyer
closing the shutter 2 and the first shutter 7 and outputs a drive signal to
t he not or shager themidey 56b swingablee dbwmwdrdlp uatautc hopkwbsb by BE datg ees
fromthe position shown in Figure 1. Then, the CPU 250 outputs a drive

si gnal t ooppesiteofrom theOvaneiwtieelv@d. Tine uppepshd@ér mennbert H@a sedshbe [G88ri s
actuated by the sensor actuating plate 185 and an actuating signal is input
t o the CPshié), mehdserlB6bmars ognhdeteend essh dtherey heghinss7 pravidgdfarothd he
endl ess drive belts 11 as shown in Figures 13 and 14. Sinultaneously, the
CPU 250 olgvwmrtshuated member §8alariddai éorsgdteshicbd fdnsetlirdtHesappehehatieenoi d
160. As a result, the plunger 161 is retracted and the bill press plate 13
bi ased tonﬁgﬁbéhgaghdless drive belts 11 by the spring 158 via the link
162, the arm 163, the roller 167 at the tip end portion of the arm 163 and

the connecting ﬁﬁg’@@' e?@lﬁ Her Pf‘érﬁgéteﬁgﬁ%%ﬁﬁeﬁ%gﬁﬁﬁ G@pF&é’?tw &SS

driven belts 12 on ess drive agal
f i 158, .Th
o' ) Lol SRl 9ol e FRNu Pd;%t A
| to_th t 131, thereby d t h dl d | t b
Feadi ng. obtiet A WNeEoRAMINASiders oths BrineeyE dmtice Hemi %etawipeqteaé“ere ’
endl ess d |ven§ﬁ)lts 6 fromthe drum 4. The CPU 250 outputs a stop signal

to the no 5FhQ. &t 48he time a predeterm ned |l ength of the bills has been

fed out, thereby st oppi ng the notor 131
in the thus constituted first bili stacking device 30, the endless driven

belts 34 can be moved with respect to the endless drive belts 33 by rotating the
motor shaft 54.
More specifically, when the motor shaft 54 is rotated while the endless

driven belts 34 shown in Figures 6 and 7 are apart from the endless drive beits



2 9 'Al~! 2003 -31 Further, the CPU 250 outputs a drive signal to the notor
180 and drives the notor 180 reversely until the sensor 184 is actugt®pys
t he sensor actuating plate 185 and an actuating signal is input to the CPU
250. Therefore, the camfollower 186 is pushed to the right in Figure 16 by
the cam 182, thereby sw nging the driyg arm 188 cl ockwi se about the shaft
187 and the swing arm 190 connected to the drive arm 188 via the spring 189
is swung clockw se about the shaft 187. As a result, the shaft 153b engaged
with the notched portion 191 formed in the tip end portion of the swing arm
190 is noved horizontally along the opening 192 of the unit side plate 150
and, ther83,dhecameotatas 2balfduinyevheareby $ha grank avudd isdameted heinesdhess
drive belts 11. Although the drive arm 188 is swung cl ockwi se about the
shaft 187piby5@ Hermedawn 80 cannettindharsess andl8tedsnixthmethdstet $let S@nsor
actuating plate 185 and an actuating signal is input to the CPU 250, since

the swi ndfomgheatin eihe atard ath € 159ibidserl dowB@ardly yeNed mthd 83t hes iwdradhel d
bet ween the endl ess drive belts 11 and the endl ess driven belts 12, the

swi ng ar nyA@hd SosiERPRarR: 49 i@@ﬁ«ﬁu{n@%ﬂﬁwgmgmhéfmb@ tRESRARg A rnt RS

bills. As a result, the endless driven belts 12 are biased by The spring

¢ A , . oy

ol rably Rersobat i edchaliol e RIErRa Sid To0Tehs: Rhaflip 1fuably g '
belts 11. ' j il 3 dth
motor 207°1ea YRR HotaRAUOR G oot s Ppidhd RGBSl gl o
11, th f [ t LLls held bet he endl ' bel 5.and
ML, Lher el RAeDS, Bhbl ) Bl R SRR o i kbR e
T o cctlSTp 38 1 AR U BB S SR A Dod o MRy
input to the U 250, the CPU 250 outputs stop signals to the notor 131 and

t he not ordBe beftd3by st opping the endl ess drive belts 5 and the endl ess
driven belts 6 and simnultaneously outputs a stop signal to_the solenoid 160
to stop the sol'‘&iwndthesindless driver Beits 3dnis lpveregreg<qmeas intozalpiisaers t he
bills by the spring force of the spring 158. Then, the CPU 250 outputs a
drive si gwih bils staekedirotherst bl stacking devigetdl, thedoweringemicyemse it of
direction. As the notor 180 is driven in the forward direction, the endl ess
driven belhesmogntiegiung Itoisratoppegdand the swingimgemoleseris iof éhésming 8imand
the bill press plate 13 projects away fromthe endl ess driven belts 12

toward t hé5eamd gwsconnectifehts 49 ate disd dtdpymedi Altsobghwhercrih& amdlSdss
drive belts 11 and itself. As the notor 180 is further rotated forwardly

and the epshtsmsddibepweabsthb2maienianted tieaain 50dorhbe entheesenrtlidting bel ts
11, the bill press plate 13 is gradually noved away fromthe endl ess drive

belts 11.ah8 49 @eulifted IRRN thERISEHSQS sib{152 JorABHARSthd¥radme &7ANSAT is
actuating plate 170 provided on the bill press plate 13, an actuation

signal i Ssﬂo@lé‘éﬁi ltoﬁ%t %géatﬂ?,tbiﬂé%t d etHPHst 20 %E'éd%!ﬁg de\itOBOSAREIS O the

notor 180 to sto ve of the notor 180. Figure 20 shows the state
when t he g@géq ' @@g91 I f m%% b tggr i
signal fromt egltggnésr@rlé% to l?%ga%%ﬁ%@?%lnn Slo(l'jslﬁ\é% g?gé li)’tgh %raé err@cti ng
on the bijJls f i press plate 13 and the endl ess drive belts 11
becones st%é?éﬁﬁﬂ%%pﬁngéi% and, therefore, the bills fall onto the | ower
end plate 14 by_their dead | oad., Wen_the bills fall, t | eadi ng edges of
the bills are st %l'maﬁé?log‘r"’rhl”id@'ﬂé'ée%\ptaﬁ‘q 2etr@ptahlprg§$ nggt@ :g?cpﬂgjrf r end
pl ate 14 due t%%g force acting on the bills fromthe | ower end E%ate.14.
Wien a pradele6s peejecting tpdhe qutside thaaueln aay eREN NGO EAYSE IBUPBHed t he
stop signal to the notor 180, the CPU 250 outputs a drijive signal,

side plate 40 at a position apart from the support shaft 36 for swingably

supporting the bill press plate 35. On the other hand, as shown in Figure 7, on

the wall portion of the unit side plate 40 on the opposite side from the endless

drive belts 33 and the endless driven belts 34, are provided a solenoid 65, a

link 67 connected to a plunger 66 of the solenoid 65 and an actuating plate 69



2 9 !1~Pl 2003 -33 to the notor 180 to drive the notor 180 reversely for a
predetermned tine period. As a result, the bills whose | eadi ng edges ar

| ocated on the |ower end plate 14 are again held between the bill p?@yéN?W3
plate 13 and the endl ess drive belts 11. Then, the CPU 250 outputs a drive
signal to the notor 180 to drive the_qptor 180 forwardly and when the
sensor 171 is actuated by the sensor actuated plate 170 and an actuating
signal is input to the CPU 250) the CPU 250 outputs a stop signal to the
notor 180. Further, after a predeterm ned tine period has passed the CPU
250 outputs a drlve signal to the notor 180 to drive the notor

rever sel yoR@end gsrior obwhicheis swingaplyrsunppaiird buthesbal &t &m@@@@é}lthﬁo t he
notor 180 to stop the notor 180 while the bills are held between the bill
press pl ateit 5ilenptated, dhdlatber éndveortientaf which is ¢cdnrectedntertheviibeatd on i s
applied to the bills by repeating the hol ding operation of the bills

bet ween t pertionldf the ¢ink 87 ane tHe3sidedsurtrrecotiveich dbuteaeinst thd raigt dhe

rel easi ng operation of bills, whereby the |eading edges of the bills are

al'igned wi th thgsWHRINSHHiIgeRLE 4 7, vesn ek alr@tseaéléed Thens aRsi Bﬁld
bills held by the bill presS plate 13, the lower end plate 14 and t

endl ess Jeia¥Rinkidvid 3071, 4thded Bifen elts/aioid soilild poefish Urah st ﬁSH' on

10 one by one outputs a dri've SI

208, ther ok t

oi 11 1rantiueth nge Ay MRS i tndlal Ink HERE 4R B RE bl %aﬁﬁgbé%&?%ﬁ% and
rotating t t hge~vane
wneel 832t EREBILABRK bl S B kG definte %@aﬁﬁé%ﬁhgﬁfﬁ@ sk

the safe 90. The t 250_out uts dr.ive si to th sol epoi 218
o open I SRS o ST b ED b ligfga thctHa 85 BEE S ar 1 ve
| ocat ed afasmessradslr AhG bidelds Figios Beie e Zahth) RIGesb M erEPY L ar e
fed out toward the take-out roller 16. nchronously mnth t he feedlng out
olf t the bi bn'lgtar@ ﬁéﬁll%ieé’ﬁl?ﬁ tg?a@H@ge@s @Paéﬁfh 41028;4%11 éﬂ‘?%[ﬁ%fd aithéhq If%are 19:5

el ectronmagnetic clutc is driven ere e take-out roller is

r ot at ed agﬁtnmllba Bre aligaedanién anet obthe wgalb%ertlcsim@étiwéurat bilusteekina i al
surface of the take-out roller 16 is fornmed of a high friction material and
t he t ake-daviced@Q.er 16 is formed with the |arge diameter portion, the smal

di aneter portion and the large dianeter portion (not shown) which nmesh with

the small di ameQer tiperdomtrany reftdratige rdbtoreshaftpbdt has bednt teatsdl the
di aneter portion of the separation roller 17, a separation force acts on

t he bi || smfouptingheit B8ddweréd apenaedsillontasad pntheofisititilisettdyg deeice
take-out roller 16 and the separation roller 17 to prevent two or nore

bi I'l s Trogp heldBefwdeteiéndbsy HHPBR Beks134 YHGthé endRiss @i Bels 83paes
neverthel ess through the first bill separation

roller 63 is moved downwardly along the opening 64 formed in the unit side

plate 40 and, as shown in Figure 8, the bill press plate 35 is located above the

surface of the endless driven belts 34 on the side of the endless drive belts 33,

thereby preventing the bill press plate 35 from influencing the feed-out operation
of the bills from the first bill stacking device 30.

The first bill stacking device 30 is further provided with a bill stacking

plate 70 on the upper surface of which bills are stacked when stacking bills.

The bill stacking plate 70 is connected to a slide plate 71 engaged with the roller

shaft 42 and is movable together with the mounting unit 38 and the endless

driven belts 34. During bill stacking, therefore, the bill stacking plate 70 is located



section, these bills are fed to the space between the take-out roller 16
and the transporting roller 18a. However, since the frictional force
produced between adjacent bills is Power than the frictional force pfodiced
between the transporting roller 18a and a bill when one bill is held
between the take-out roller 16 and thg transporting roller 18a, the torque
acting on the torque limter 18b is less than the predeterm ned torque and,
therefore, the transporting roller 18a and the support shaft 18c are
connected by the torque limter 18b. As a result, the transporting roller
18a is stopped by an inertial force and only the bill touching the rotating
t ake- out rafidvey tHes uppelrrsurtaoe bédhdoemdiess adnivevieslesb @3t eobghl theaspace
separated one by one and two or nore bills are prevented from being

si mul tanere‘tMéehQH@@aMf erﬁné@eedmﬂ@ beilts RATRAHIE Alre FHEERRR O thEepmife- out
roller 16 is forned of I~~~ 203 -35 a high friction material, bills

ar e nor mald ¢ePHeEE( ?hé))étt‘i’é‘tehar'f@v‘@}'ﬁéh tthQaEReH[B"l?s Brd 'h%ld%létd@éeﬁeﬂ

when parts thereof overlap. This enbodiment is, therefore, provid

the bill uhLeloRss 50S0GER2 LOBRNIAL AN FRTnangess bl Féedtﬂgétdgqur'ven

roller 20 ‘and the rotary encoder ness sensor ect

the bill t t

ol er 20 YERORTFertfsLBERoRAg RS G nE bl SRS BERG RS 4Pl once
| 19 a d | | 20 d t i I t.h

CPU 250 WRRLRE U@E@ygﬁﬁgﬁmﬁéw%ﬁﬁ G55 ArVHD Bl GODERI BhAG; Biraketnat

the bill thick the th f to be h | ed

and | udge<oTbREaN SR RGO iBrNEdranien [oe FRaolstaied B 1o Riedetect ed

by the rotary encoder 21 that the tinme period for_which the bill thlckness

sensor 22 18c WEHSNaIHErds omhersndlgssAEYe hefisckhekienedong: dds @nstresh thfubl e

the thickness of bills to be handled is |onger than or equal to a

pr edet er nithedinst il panibai staakedopuhestirst ilhetackiag daviceBhisy therdesiedr e

being fed with considerable overlap. Since it is difficult to separate such
bills one mgnoee, the CPU 250 rel eases the el ectromagnetic clutch 400 for a
predeterm ned tine period and drives the el ectromagnetic brake 402 to

tenporarily stopHesedakkbilistaciohg elevide 8Ghas thessdme structers kxcepathand
portion of the preceding bill has already passed through the gap between

the take- quis digpdid d8jaredt tdehd 5866RQ Gatd néMber28l8Ad BBHintReRireeedi ng
bill is fed downstream by the transporting rollers 23a, which are rotated

at hi gher jgpsgéeht Hamahhert - Pet 1drlitlRindP dirdeeibRbyhé 2t bisl %ﬁb@?éhtl@ﬁly
reliably separated one by one. To the contrary, when a bill or bills whose

t hi ckness HayiAdmg, doubl e or nore the thickness of bills to be handled are
detected but the detection tine period is shorter than the predeterm ned

v B 1o PRI B ot At Rl AL, .,
e o e WSS RGP 0L 1 B8 081 1, B, speed
no signal and oot LONes i B bkl 0! o SLERY Gavit B PLHSE 84 BE
comprises a vane wheel 92 at its entrance and a sensor 93 for detecting the
rear end portions of bills fed into the safe 90 by the vane wheel 92. Bills are
stacked on a movable bill stacking plate 94. The movable bill stacking plate 94
is movable vertically in accordance with the number of bills stacked thereon
and a bill press plate 95 is provided for pressing bills stacked on the movable
stacking plate 94. The bill press plate 95 is fixed to the tip end portion of a link

98 connected to the plunger 97 of a solenoid 96.

Figures 9, 10, 11 and 12 respectively show the state when a bill has



determ nes whet her or not the el ectromagnetic clutch 400 shoul d be rel eased
and the el ectromagnetic brake 402 should be driven is determ ned depgmgNQ@3
on whether or not two or nore bills overlap enough to separate them by the
transporting rollers 23a rotated at hi gher speed. Accordingly, although the
predeterm ned tine period depends on-X3be rotation speed of the take-out
roller 16, the rotation speed of the transporting rollers 23a, the |ongest

| ength, the shortest length and the material of bills to be handl ed and
like, it may be determned to be a tinme period for which a half |ength of

t he | ongefist beéhded intbehdzafd 80, whsnhke deddingerhd gortionesir thentsll pastbesrs of
bills taken out fromthe bill receiving section 10 one by one are detected

by the sefgbihtd e safe Jekee! therbifiig e aleHEthaRIWet Suifice GPthd I peespunt
t he nunber of the bills. The CPU 250 further outputs a drive signal to the

mot or 207RFa‘?er9‘Bt,?&\§ ﬁh?e%ﬂﬂ%@épeéhimah@?'féa idth thie@41elyo beRdingg testrell ! 1 S

| ocated oh the side of the endless drive belts 11 toward the take-out

ety Lot b R o B e gyl

iving machinée while its orientation is

cor eot e a0 AL bR RS 8ol o PR e o8 3B b g
et o0 281 W8T Rl e Sl o5 RSB PR DoheLt BRR Ehe

provi ded at the, begi nnin nd portion of the second bill transportin
Section 2EFafiand PeRlRRISHRIRI hes Dgensraped iof WBPREHY DY %M?%é
detection_signal to the CPU 250. The bill delivered to the second bil,

t r anspor t PAgV9Ee speRifigslly,svhen adpedetarmiped tiang peradihasPased afteha Bikar
side of the bill receiving machine. Wien a bill discrimnated to be
unaccept awias fad intedhpisafe %Dsaianmm@iowg sgtacaal the bidarass plate 95 by thgat e
menber 26 provided at the term nal end portion of the second bil

t ranspor t vage sdadl 82 2% thehreatrRUBOrtimnt piithe hilldvas eletegteal by dhe Isentor st
gate nenber 26 to drive the first gate nenber 26, thereby feeding the
unaccept aBBetha $dlenokdos edifivers tthérdby stbppltigithalbili feel 3o the sualhe 90tame, as
shown in Figures 6 and 7, the nounting unit 38 is kept at an upper

posi ti on, thdrReRrHdep6rtidhi ofeRe Bl fsSsctdped diPdbivheredyahiote Vdee Uy, Ayrface
of the endless drive belts 33 and the bill press plate 35 is in abutnent

with the anegmt,&ﬁéftﬁn‘e%ﬁé‘sﬂaeﬁ%ﬁ*idn' théttﬂﬁ'é%):—iﬁﬁirﬁ’%%‘a%&in@lﬂﬂ?é%ﬁmnéhﬁha@i I

discrimnated to be unacceptable by the Iscrimnating section 24 is

gui ded a grddier PHGAIOAThARR Ao BB Io: 838 yIASGdR GHIfhd Bhite  he

first bill stacking Vi C e sens rovi t an entrance

detects t e tion of the unacceptable bill, a detection signal
i s out put g@oé’%eC%e% and when a predeterm ned tinme period has passed

250 out put s a af WSS Hgha 18 3rhE EapefBeliall Sho A iiaBE e Y b7 cra
[ bill . . pl 35 .d the Dbill Ki I 0. .As
Cocul ;e Bl4BEeIRL ECuRh 0 @ erafhalic abah wiaw n/an Ty ehol s SR ton

t hereof is.located at predet erm ned position and the rear end portion of
t he unacc&%ﬁﬁer%ﬁ g §€PAPBAICOFTOSEySeHHONAI SN emzalong aﬂ@dxué iBhe
not or 208F'V\/ner1e5by the unacceptable bill is

igure 15,

As shown in Figures 13 to 15, the bill receiving section 10 comprises
a unit side plate 150 and the pair of endless drive belts 11 are fixed to the unit
side plate 150. A bill guide 151 is mounted on the unit side plate 150 to extend
vertically. The movable endless driven belts 12 are wound around rollers 1544,
154b, 154c rotatably supported by shafts 153a, 153b, 153c supported by a

support member 152. The center shaft 153b is fixed to the support member



2 9 1~~J 2003 -3 8 stacked in the first bill stacking device 30 in such a
manner that the rear end thereof is aligned with the wall portion 05 t he
first bill stacking device 30 on the side of the vane wheel 32. On Ae/AN 2008
ot her hand, when a bill discrimnated to be acceptable by the bil

di scrim nating section 24 has reachethg he first gate nenber 26, the CPU 250
outputs a reverse drive signal to the first gate nenber 26 to drive the
first gate nmenber reversely, thereby delivering the acceptable bill to the
third bill transporting section 27 and transporting it upwardly. \Wen the
bill discrimnated to be acceptable has reached the second gate nenber 28,
the CPU 2592 andduttben poojects 1§ theoutsisla abthaegbii $idpptateehtfaraeghewndni ve

t he second gate nmenber 28, thereby feeding the acceptable bill into the
second bi Figwseacld agd déviA ema@mtinghizloak clégdt mblieditd theé projeictiad porting athe

| ower surface of the bill press plate 835 and fed into the second bil

st acki ng tevsiest 883b W he mdreingesioclengsngstibportet! tyhtheagsiepidedplatdilbo i s
detected by the sensor 839 provided at the entrance of the second bil

stacki ng giava 6Rd80%ail a58ehatbk@mdsi lstdoritallput put to the CPU 250 and when a
predeterm ned tine period has passed after” the CPU 250 received the

detecti i t i i | t i giq214,
her cby prosel o Ena b T pPese o ar o YR8 DL MR, shat TeoagIPee! fes

t abl Al t t l i d ' i
oot ea ar Bl rEABRR, 137a) TBrR A% RS BICa BT SR B e

accept abl e gflléis sgr&gﬁq off by the vane wheel 832 rotated by the notor
208, wher 8BY' SRS NE % I'e bill is stacked in the second bill stacking

device 80 in sugh na r.that the rear end . th of js ali d wi,ith the
wal | portion of tﬁ@ieﬁ(?'ﬁggeléoﬁﬁISPDEJPH@Qinth@e%}iangégﬁopﬁgngitggﬁﬁfouctﬁ'éievane
wheel 832. Wien the CPU 250 judges based on a detection signal fromthe
sensor  of e unitgidggeiate B30 a0d amaim 46C iasyEagakl BiRNYIeRPY dHek 18ed out
fromthe bill receiving section 10, the CPU 250 outputs a drive signal to
t he not or MELNtEA @y iBEaplongend Gimidnesigdenoids1 8@ nove the mounting unit 38
and the endl ess driven belts 34 dowmwardly. As a result, unacceptable bills
stacked in the ©nessndpottiost efck cognedingmestbar 66 é awingamemauided il ess
driven belts 34 and the endless drive belts 33. At this tine, the bil
press pl agashaf 1i6$ lboateddd thdvicmityted thip pppesent aoetiar of the supbeEstnambere
belts 33. Simultaneously, the CPU 250 outputs a drive signal to the notor

126, ther ebg anetttidibet BAd gowiorf of tHas kbhaectivg abembet J ol @egadedmithe
position shown in Figure 1 and outputs a drive signal to the solenoid 149

to open ti{x BAFPREsS Mfee 38 A YhIRsrehy7tidala®ddirngusied per thergndH 6Bhes
unacceptable bills held by the endl ess driven belts 34 and the endl ess

drive bel ggq33e@r@teldchinsenEREBBsr dsgve belts 5 and the endl ess driven
belts 6. Th%n? the CPU 250 out p%tsrﬁr;éve signals to the nmotor 210 and the

motor 131 to dryng 'lhﬁre%@%&%ﬁ%f%fb@pﬁ%‘%ﬁh%f’%e rté]ﬁﬂ'ﬁﬂ%ﬁétﬁﬂy@%r%e'ts

5, thereby taking the"unaccepta sin rum

crive s | GRae ”liyéfi J: Bter Wlﬁ‘@e%‘%“‘%%%@#ﬁ&@sé'@é%Qe’sogqé?#iof‘”%é’%tﬁﬁ“‘%“ﬁ put s
e si g X _

Count or ol SERGPR €YY LR e s adiptin Ietipbion of e BBT80 HaSlPs ori ve
and Che Shut { orAB SHPHE oWiELs AOH Bperhay bR 1A U Rahal & gnal

to the notor 131 to drive the endless drive belts 5, thereby returning the
unaccept a®f 8 Botor 18Atis prewidad pnpthgceutside widbesuniy side Riakhd 8Pt qng &
opening 1. Then, the CPU 250 outputs a drive signal to the solenoid 112 to
proj ect téenso i 83sand aeserssdrntd? ane providedr mndsovicinsohtfes caned 8y A
closing the bill transport passage in the drum

sensor actuating plate 185 is mounted on the cam 182 for actuating the sensor

183 and the sensor 184.
A swing arm 190 which supports a cam follower 186 abutting against

the cam 182 is provided in the vicinity of the cam 182, The swing arm 180 is



2 9 Jy~! 2003 -40 4 and outputs a drive signal to the notor 122 to retract
the endl ess driven belts 6 to its retracted position. In this enbodi nent)
since the length between the end portion of the bill placenent base 23 il 203
the transaction opening 1 on the side opposite fromthe drum4 and the
portion into which the third shutter £ projects is determ ned to be
slightly greater than the length of the | onger edge of a bill whose | onger
edge is greatest anong bills to be handled and the | ength between the end
portion of the bill placenent base 3 on the side of the drum4 and the
portion into which the third shutter 9 projects is determned to be shorter
t han the Bwingablysuppertedhyes shafya8dfvia aprinavh88eand ayingablysuppastast t est
anong bills to be handled, the bills whose | onger edges are greatest anong
the bill sbya beathdBdladnarendpadien theezoftdrel mddmmeeqiedttoandnietdren HBBI
pl acenent base 3 and parts of the bills whose | onger edges are shortest are
pl aced onThaeoiidrlerl BERITRANGT MRsEw hgaitn RachisofborirRMvthea hetdHdedoktbr he
transaction opening 1. Further, the ™CPU 250 outputs a drive signhal to the
not or 100 [ : ' : he
ol heﬁ{cﬁmé é@ﬁfﬁﬁ?ﬁ gﬁ*@%oﬁ $ofs aﬁocgieérﬁ 1%‘% {orrdeit W{P%guﬁtl't‘}éﬁjsé by

bill placenment base ransacti on nin 0 press

LS BB e S g SR, o S T2
o scri mnating. e 29 el RCE AR o 0SLhen o R0k, LIS B Sop"©

di splays the resul.ts of .the discrim.nation on the display neaps ot

shony - viBerimiaatag ndistierarpatanbllinaresansdn e BiljssRiaNs Becian dhiand
instructs the input neans, (n shovvné to receive the bills, the bills which
vere di schiRAePt s M@@Qﬁﬁrﬂﬁt@c nd the reak epdrartipAs A ide RN Bit |
stacking device 80 are fed back into the drum4 |ocated at a position shown
in Fi gur efrom thebdbrassidegwiectioa Hi.gnal fromthe CPU 250 in the 2 9
"~f~~c~3 -41 sane manner as that of the unacceptable bills. The acceptable
bills fed back Figuret h2islawsohensatec Sige vietoot adibitdkeoed eleviice foreiakingn 10
in the sanme manner as when first deposited and are further fed to the
second gabet misbleom2Bievbill rebeiving séctivh 1Ot ransporting section 23, the
second bill transporting section 25, the first gate nenber 26 and the third

bi |l transporti Ag siemin INFiglre Tenrhetbibtakersuff el@vicanedthpriges fiee s@iteeoB® by
the second gate nenber 28. 'As shown in Figures 9 to 12, each of the

accept abl eolRirl 1651d efakingRbAtdASvifrRfR 188diry S Gt BEblIB&AMRKInG BUt ace
of the bill press plate 95 and fed into the safe 90. Wen a predeterm ned

time periegb Hgs, rpesssbAhLBh rollgr ﬂ?“@ﬁfet@éoé’ﬁéﬁé%b@%b%k@ﬁé‘@t Rﬂl‘érpISB“ téon of

an acceptable bill and a detection signal was output to the CPU 250, the

CPU 250 ot st ﬁfvéllgc%r‘e’ﬁwboﬁ'ie?fﬂﬁ‘ik Bk 1 éﬁ@{)&ﬁﬁgeﬂrﬁﬁzgﬂggkgﬁ 5gge§§¢ﬁmd 96,

wher eby the accepta I'sS stop Ing e ereof is

| ocated a t ennl .1 QN an rear t] of .S
sor aped o P50 EHE BIRL PR ARG e BEUIS R oS8 B8 Bdoleial Siand
accept abl e hi,ll. is _stacked i\n the safe 90 jn such ner ,that the ar
end port1 arbl HaickBeS SE58Py B AP REInGeR datere P rlar Ob. e el 0 367 ne
side of the vane wheel 92. en the cuystoper does not, accept th

unaccept afNg BiMOtary b d%cfofﬁgt?%%éggitbw%ﬁeﬁﬁ Ab a1 bilehasea aning
predetermned tine period has passed fromthe return of the unacceptable
bi | ls theafay & the mayssenpithetdiveshigllee 20 when aneill pagsseadhrasiopadi ng 1
and the first shutter 7 are opened and the unacceptable bills on the bill
pl acenent gepdet®eandhe agtenence tdllerdiduand then driiensalier Aendetectiag wWhetime
depositing bills. Then, the drum4 is rotated counterclockwi se to a
position pkebd ot billadetectibe Wnthearstenpfendedemat capd abtputting a detection

signal.
The take-out roller 16 has a circumferential surface formed of a high
frictional material and is formed along the shaft thereof with a large diameter

portion, a small diameter portion and a large diameter portion (not shown). The



29 ~ i~~~ ~~~~-42 bill collecting section 29 and the endl ess drive belts
5 is driven, whereby the unacceptable bills are collected in the 29 JAN 2003
unacceptable bill collecting section 29. According to the above descri bed
enbodi ment, since the |Iength between the end portion of the bill placenent
base 3 in the transaction opening 1 gj.the side opposite fromthe drum4
and the central portion into which the third shutter 9 projects is

determ ned to be slightly greater than the length of the |onger edge of a
bill whose | onger edge is greatest anong bills to be handled, all bills
deposited by a customer can be accommodat ed between the end portion of the
bi |l pl acéfBatatiMsEOlRrilY isHermed kitle & ynal shamederrepisssia Rrgeshamesedr um 4
and the third shutter 9. Further, the length between the end portion of the
bi || pl acemeien sk assmallidiamatanpadiarofnobehowy) thah mesh svithe thp pagea e
fromthe drum4 and the central portion into which the third shutter 9

proj ects dsardetee porticay the dmealstiagheliey ppréat end trenlarge diemgtér pbrtidreof onger
edge of a bill whose |onger edge is greatest anong bills to be handl ed and

the | engt khdeikees roller ¢6JTROS td first Ofll $dysaratibh selciean®fitrmbes @y3nenakde
transaction opening 1 on the side opposite fromthe drum4 and the end

portion o i1lgl for I i 5

Pnd the ondl R2Ier J6iatd B RRph el 1707 By &Y ph i ERE o ore DR 1BHT 17 &

determ ne%eﬁﬁ@ﬁn@lﬂ?{é S,%Dmigml ength of the longer edge of a bill whose
I riest ahong bi

| onger edge sho s to be handl ed. Therefore) since when
depositing bill t i lsange re S Llls to
be handl ed are j@gﬂﬁg%h{?ﬁfﬁlg‘é&ﬁ’%gﬁ%%é%ﬁ%%ﬁp&%ﬁ%ﬁé@?ﬁ%% @ée%nsnt
base 3 on,the sid osite fromthe drum.4 and,.the third shutter, 9 sp as
Lo abut _aduienedrifa YRR Fit &b OBH P e tBiEnRcoin sl e By dhe Bl o
shortest are agconmmpdat ed bet ween t he_ en ortion.of the bill placenent
base. 3 on ol T8 Ehg DeLitansir g olpha Baeb Uit RO aee DI Forhe
third shutter 9 in such a manner that parts thereof are placed on the

endl ess dPENY BiENtaNoushetakan autddhgsioradeilimitare! 8b dnsaosiibhed seAnlP 1 can
be reliably taken into the bill receiving machine, irrespective of the

si zes of dircopinerstherangpariingralles 18randihgtunpsrigialt § Be véen hertoraue of
the bill placement base 3 on the side of the drum4 and the portion of the
bi | | transpting opdbedpnspariingidlienh 18ads gheatdr dhan beeqaapioa eredeiesmined
determ ned to be shorter than the | ength of the | onger edge of a bill whose
| onger edgerqgue.shortest anong bills to be handl ed, when unacceptable bills
are returned, parts of bills whose |onger edge is shortest are returned

onto the bill phaFgneeti Hase rsfetdrtbe hiieeehl2®a debignatisd traespodingeasiety
col l ect the unacceptable bills. Furthernore, according to the above

descri bed pesliaddnmnthe Birst Billalren8gbAikesuesoN tI® fenHARGIHgdRi biE betweserdl and
the endl ess driven belts 12, while théy are held between the endl ess drive

belts 5 aﬂ%ﬁ@élv%@déﬁa%ceﬁnitl);q%{ihséeésb$ fﬁrgﬁi@g e |SREF seirftd 81 the frist Inil|

recei ving section 10. can t ore be transported so that their
| onger ed I 8 I i ] b i i bills
whose 1 engensPofinegtyiof 23 L BafiboanaTeRER aE g SR SR Bl be
fed into bill recelying sectjon 10 w.thou i.sturbing the positional
rel ati ons&ﬁn%'PHLF(y[%mé%P&mpf%hﬁ S%‘P?'@rt'%%% lB'iﬂf'l S were transported to a
predet erm ned p@sitiaon by e endless driye belts 11 gnd the endl ess driven
belts 12, the bﬁqursﬂ&s@ apbglcé agragn 9?6j %&{eeay%tﬁaﬂ ?Ha %FPPE’OEF’)éStﬁ@? EP?I
between the bill press plate 13 and the endless drive belts, 11. Then, the
endl ess dAiRibreasiying macking whighdstasn amhcstisest @l faa Rsesent siyeasianand om
the endless driven belts 11, thereby releasing the bills held b% the bil
press pl afégu® AAdist acblealil diagrami aleabdetesting syrteot ansi AgceMmECbBY$t€Mn t he
| ower end plate 14.

thereof.

As shown in Figure 18, the drive system of the bill receiving machine
comprises a motor 100 for opening and closing the shutter 2, a motor 126 for

rotating the drum 4, a motor 131 for driving the endless drive belts 5, a motor



2 9 ~"~a ~0~3 -44 Therefore, the bills can be transported so that their

| onger edges lie parallel to the bill transporting direction and evgq}L{Nzgm
the case of bills whose lengths in the bill transporting direction diff
greatly, the |l eading edges thereof can be reliably aligned with the upper
surface of the |ower end plate 14 and,jhe bills can be separated one by one
and handl ed. Moreover, according to the above descri bed enbodi nent, the
bills dropped on the lower end plate 14 are held between the bill press
plate 13 and the endl ess drive belts 11, rel eased and again hel d between
the bill press plate 13 and the endless drive belts 11, whereafter the
biI'l's arel2Bdoouhovingnthiehendliess dracesi beitg & e tsobendid. 12 doefopesing iamce
vibration is applied to the bills, it is possible to nore reliably align

the | eadi plgskitpefe fifstishetter 7l & s/méhoidhmglm@:e@pémrfgaﬁﬁd &losiRg theveicoprd
plate 14 and separate the bill's one by one. Further, according to the above

desc“bed B8Slendid ¢ €2 rp@b@crtmvgﬁtﬁg il stmké“rea ?rﬁ@'t %iﬂ’{f‘ea\ﬁ%.p%?’ﬂts 1

fron1the rece|V|ng sectlo e- out

possi bl e bgﬁéﬁeeaﬂ&tr Q&l ‘t tﬁ {erfp OVIr&%OA 6'?? h\'?l?\grt%%t r%ﬁe%g hOUt

the feed mhlc and ructure of

the bill i e |on can be r nor e f|r t bi |
stacki ng BE0F d B8R JBaeiMe ssaﬁeé’%q AT 825" fereind e o

stacki ng devic 0,for s ackl cept abl e b|| s ther d t he bi

st acki ng '@Yﬁ%gegi@f a gg%@&@éﬁ%‘(‘&cﬁbﬁn@ rpégéﬁ\Pi 1§ ”f“Pﬁ?rrér"ljdrﬁ3 are
respectiv rOVI&]d with the bill press, plates 35, 83 95 whi ch gui de
each bil | yneh 9§ Hiwrbill fransporingrsastiomes, the aaqqndsb&lckaﬁgpaamgces
and press onto the bill when a predetermned tinme period has passed after
the rear 8@€liqio2?iasd tbe thivé bl ranspartiogtsestien, 27, hi@?aé@g Seoppieghad 33 11 so
that the |l eading edge of the bill is |ocated at a predeterm ned position.
Ther ef or ein tedirsi bill stadkingwesiee 3@, the vaneawBedi3B32 61 trenpillracking levixdd |
transporting direction differ greatly are transported in such a manner that
t hei r | on8@ranedfesaareewbeek®? adthensafecd®iehl rotatirsptiva talge-dut ecltarors via i s
possible to stack the bills so that one end portions thereof are aligned.
Mor eover , ahletedtrorgagnéiid vleteh 40@ agaidapetdotomagnétiebiakd 4pLaaeneiar dse 3
in the transactlon opening 1 on the side opposite fromthe drum4 and the
portion i frairiving the 88dibBs ideiveiditsed3 fh Meoliree bill $tacKibedenineBa, & h@tor

slightly greater than the I'ength of the |onger edge of a bill whose | onger
edge is g eatigst | kgam% 2) ehd e end
portion o thg b?ii % r?%ﬁ%ﬁ?ﬁ éggsgaHQM%ﬂg%?ggkgggilo Hoggﬁfﬁg 1 on the

d f akh "
ggsgaggpggpﬁg bgﬁ}zﬁﬁ%éﬁd{es t Aok GNP Rl a8 he Bbldndid 5 ROf

2 e en e endl'ess driven beIL 6
the. 1ongt fosfhg 1AL} Lé@?ﬁéélaﬁé‘éﬁqﬁqb i hbB %&Ek&?@gl 57 I8 &2 anong
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against the third shutter 9 and that bills whose | onger edges are shortest
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opposite fromthe drum4 and the third shutter 9 in such a manner that
parts theB8bpravideglimthalsecondbillstdtiking divice 80ehtsolenoidias trydrivireg tia | s
deposited into the transaction opening 1 can be reliably taken into the
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bet ween the end portion of the bill placenment base 3 on the side of the
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shutter 9 projects is determ ned to be shorter than the | ength of the
longer edgfmeber2B! hlmWisiSE! 7 @8198bving the bill stacking plate 94 in the safe 90,
and a solenoid 218 for opening and closing the shutter 15 in the bill receiving
section 10.

As shown in Figure 19, the detection system of the bill receiving
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can easily collect unacceptable bills28-The present invention has thus been
shown and described with reference to specific enbodi nents. However, it
shoul d be noted that the present inventionis in no way |limted to the
details of the described arrangenents but changes aid nodifications may be
made wi t hout departing fromthe scope of the appended clains. For exanple,
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29 7R FRs efdless driven belts 12, a sensor 195 for detecting whether or not any
bill is present in the bill receiving section 10, a sensor 196 for detecting the rear
edge of a bill taken out from the bill receiving section 10, and a sensor 220 for
detecting bills in the transaction opening 1.

As shown in Figures 18 and 19, the control system of the bill receiving
machine comprises a CPU 250 for outputting drive signals to the respective
motors and solenoids constituting the drive system based on detection signals
from the respective sensors constituting the detection system.

The thus constituted bill receiving machine which is an embodiment of
the present invention handles bills deposited thereinto by a customer in the
following manner.

When a customer inputs a predetermined instruction signal through an
input means (not shown), the CPU 250 outputs drive signals to the motor 100,
the solenoid 142 and the solenoid 112, thereby opening the shutter 2 and the
first shutter 7 and projecting the third shutter 9 into the bill transport passage

in the drum 4. Since the length between the end portion of the bill placement

base 3 in the transaction opening 1 on the side opposite from the drum 4 and
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plate 14 and hel d between the bill press plate 13 and the endl ess drive
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hol di ng and rel easing of the bills has been repeated several tines.
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a position where it projects into the bill transporting passage and outputs a drive

signal to the motor 122, thereby lowering the endless driven belts 6. Since bills

whose longer edges are shortest are accommodated between the end portion

of the bill placement base 3 opposite from the drum 4 and the third shutter 9

in such a manner that a part thereof is placed on the endless drive belts 5, all

bills are held between the endless drive belts 5 and the endless driven belts
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Then, the CPU 250 outputs a drive signal to the motor 180 and drives
the motor 180 until the sensor 183 is actuated by the sensor actuating plate 185
and an actuating signal is input to the CPU 250, thereby moving the endless
driven belts 12 away from the endless drive belts 11 as shown in Figures 13
and 14. Simultaneously, the CPU 250 outputs a drive signal to the solenoid 160
and drives the solenoid 160. As a result, the plunger 161 is retracted and the
bill press plate 13 biased toward the endless drive belts 11 by the spring 158
via the link 162, the arm 163, the roller 167 at the tip end portion of the arm 163
and the connecting member 166 is retracted behind the surface of the endless
driven belts 12 on the side of the endless drive belts 11 against the spring force
of the spring 158.

Then, the CPU 250 outputs a drive signal to the solenoid 142, thereby
opening the first shutter 7 and outputs a drive signal to the motor 131, thereby
driving the endless drive belts 5, thereby feeding out the bills held between the
endless drive belts 5 and the endless driven belts 6 from the drum 4. The CPU
250 outputs a stop signal to the motor 131 at the time a predetermined length

of the bills has been fed out, thereby stopping the motor 131.
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Further, the CPU 250 outputs a drive signal to the motor 180 and drives
the motor 180 reversely until the sensor 184 is actuated by the sensor actuating
plate 185 and an actuating signal is input to the CPU 250. Therefore, the cam
follower 186 is pushed to the right in Figure 16 by the cam 182, thereby
swinging the drive arm 188 clockwise about the shaft 187 and the swing arm
190 connected to the drive arm 188 via the spring 189 is swung clockwise
about the shaft 187. As a result, the shaft 153b engaged with the notched portion
191 formed in the tip end portion of the swing arm 190 is moved horizontally
along the opening 192 of the unit side plate 150 and, therefore, the endless
driven belts 12 is moved toward the endless drive belts 11. Although the drive
arm 188 is swung clockwise about the shaft 187 by the motor 180 until the
sensor 184 is actuated by the sensor actuating plate 185 and an actuating
signal is input to the CPU 250, since the swinging movement of the swing arm
190 is prevented by the bills held between the endless drive belts 11 and the
endless driven belts 12, the swing arm 190 is stopped at a position depending
on the number of the bills. As a result, the endless driven belts 12 are biased
by the spring force of the spring 189 toward the endless drive belts 11 and the
bills are reliably held between the endless driven belts 12 and the endless
drive belts 11.

Then, the CPU 250 outputs drive signals to the motor 131 and the
motor 207 to drive the endless drive belts 5 and the endless drive belts 11,
thereby feeding the bills held between the endless drive belts 5 and the endless
driven belts 6 and between the endless drive belts 11 and the endless driven
belts 12 into the bill receiving section 10.

When the bills are detected by the sensor 196 and a detection signal
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is input to the CPU 250, the CPU 250 outputs stop signals to the motor 131
and the motor 207, thereby stopping the endless drive belts 5 and the endless
driven belts 6 and simultaneously outputs a stop signal to the solenoid 160 to
stop the solenoid 160. As a result, the bill press plate 13 presses the bills by
the spring force of the spring 158. Then, the CPU 250 outputs a drive signal
to the motor 180 to drive the motor 180 in the forward direction. As the motor
180 is driven in the forward direction, the endless driven belts 12 begins to move
apart from the endless drive belts 11 and the bill press plate 13 projects away
from the endless driven belts 12 toward the endless drive beits 11 to hold the
bills between the endless drive belts 11 and itself.

As the motor 180 is further rotated forwardly and the endless driven
belts 12 are moved away from the endless drive belts 11, the bill press plate
13 is gradually moved away from the endless drive belts 11. As a result, when
the sensor 171 is actuated by the sensor actuating plate 170 provided on the
bill press plate 13, an actuation signal is input to the CPU 250 and the CPU 250
outputs a stop signal to the motor 180 to stop the drive of the motor 180. Figure
20 shows the state when the motor 180 is stopped as a result of outputting the
actuating signal from the sensor 171 to the CPU 250. In this state, the force
acting on the bills from the bill press plate 13 and the endless drive belts 11
becomes substantially zero and, therefore, the bills fall onto the lower end plate
14 by their dead load. When the bills fall, the leading edges of the bills are
substantially aligned with the upper surtace of the lower end plate 14 due to a
force acting on the bills from the lower end plate 14.

When a predetermined time period has passed after the CPU 250

outputted the stop signal to the motor 180, the CPU 250 outputs a drive signal
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- 10T<T< to the motor 180 to drive the motor 180 reversely for a predetermined time
period. As a result, the bills whose leading edges are located on the lower end
plate 14 are again held between the bill press plate 13 and the endless drive
belts 11. Then, the CPU 250 outputs a drive signal to the motor 180 to drive
the motor 180 forwardly and when the sensor 171 is actuated by the sensor
actuated plate 170 and an actuating signal is input to the CPU 250, the CPU
250 outputs a stop signal to the motor 180. Further, after a predetermined time
period has passed, the CPU 250 outputs a drive signal to the motor 180 to
drive the motor 180 reversely for a predetermined time period and outputs a
stop signal to the motor 180 to stop the motor 180 while the bills are held
between the bill press plate 13 and the endless drive belts 11.
In this manner, vibration is applied to the bills by repeating the holding
operation of the bills between the bill press plate 13 and the endless drive belts
11 and the releasing operation of bills, whereby the leading edges of the bills
are aligned with the upper surface of the lower end plate 14.
The received bills held by the bill press plate 13, the lower end plate 14
and the endless drive belts 11 are then taken out from the bill receiving section
10 one by one. For this, the CPU 250 outputs a drive signal to the motor 208,
thereby driving the first bill transporting section 23, the second bill transporting
section 25 and the third bill transporting section 27 and rotating the vane wheel
32 in the first bill stacking device 30, the vane wheel 832 in the second bill
stacking device 80 and the vane wheel 92 in the safe 90. Then, the CPU 250
outputs a drive signal to the solenoid 218 to open the shutter 15 and outputs

a drive signal to the motor 207 to drive the endless drive belts 11. As a result,

a predetermined number of bills located on the side of the endless drive belts
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(~ordB1 11 are fed out toward the take-out roller 16.

Synchronously with the teeding out of the bills, the electromagnetic
brake 402 is released and the electromagnetic clutch 400 is driven, whereby
the take-out roller 16 is rotated and the bills are taken out one by one.

Since the circumferential surface of the take-out roller 16 is formed of
a high friction material and the take-out roller 16 is formed with the large
diameter portion, the small diameter portion and the large diameter portion (not
shown) which mesh with the small diameter portion, the large diameter portion
and the small diameter portion of the separation roller 17, a separation force
acts on the bills from the first bill separation section constituted by the take-out
roller 16 and the separation roller 17 to prevent two or more bills from being
taken out simultaneously.

When two or more bills pass nevertheless through the first bill separation
section, these bills are fed to the space between the take-out roller 16 and the
transporting roller 18a. However, since the frictional force produced between
adjacent bills is lower than the frictional force produced between the transporting
roller 18a and a bill when one bill is held between the take-out roller 16 and the
transporting roller 18a, the torque acting on the torque limiter 18b is less than
the predetermined torque and, therefore, the transporting roller 18a and the
support shaft 18c are connected by the torque limiter 18b. As a result, the
transporting roller 18a is stopped by an inertial force and only the bill touching
the rotating take-out roller 16 is transported downstream, whereby the bills are
separated one by one and two or more bills are prevented from being

simultaneously taken out.

Since the circumferential surface of the take-out roller 16 is formed of
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a high friction material, bills are normally separated one by one. However, two
or more bills may be fed when parts thereof overlap. This embodiment is,
therefore, provided with the bill thickness sensor 22 comprising the reference
roller 19, the driven roller 20 and the rotary encoder 21. The bill thickness
sensor 22 detects the bill thickness by detecting the amount of the movement
of the driven roller 20 when a bill or bills pass through the space between the
reference roller 19 and the driven roller 20 and outputs a detection signal to the
CPU 250. When the CPU 250 judges based on the input detection signal that
the bill thickness is double or more the thickness of bills to be handled and
judges based on the amount of rotation of the driven roller 20 detected by the
rotary encoder 21 that the time period for which the bill thickness sensor 22
detects the bill or bills whose thickness is greater than double the thickness of
bills to be handled is longer than or equal to a predetermined time period, the
CPU 250 judges that two or more bills are being fed with considerable overlap.
Since it is difficult to separate such bills one by one, the CPU 250 releases the
electromagnetic clutch 400 for a predetermined time period and drives the
electromagnetic brake 402 to temporarily stop the take-out roller 16. As a
result, since the rear end portion of the preceding bill has already passed through
the gap between the take-out roller 16 and the transporting roller 18a, only the
preceding bill is fed downstream by the transporting rollers 23a, which are
rotated at higher speed than the take-out roller 16, whereby the bills can be
reliably separated one by one.

To the contrary, when a bill or bills whose thickness is than double or
more the thickness of bills to be handled are detected but the detection time

period is shorter than the predetermined time period, it can be considered that
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the bills overlap slightly and the bills can be separated one by one by
transporting the preceding bill by the transporting rollers 23a rotated at higher
speed than the take-out roller 16. In this case, therefore, the CPU 250 outputs
no signal and continues the bill handling.

Therefore, the predetermined time period based on which the CPU 250
determines whether or not the electromagnetic clutch 400 should be released
and the electromagnetic brake 402 should be driven is determined depending
on whether or not two or more bills overlap enough to separate them by the
transporting rollers 23a rotated at higher speed. Accordingly, although the
predetermined time period depends on the rotation speed of the take-out roller
16, the rotation speed of the transporting rollers 23a, the longest length, the
shortest length and the material of bills to be handled and like, it may be
determined to be a time period for which a half length of the longest bills to be
handled can be detected.

The rear end portions of bills taken out from the bill receiving section
10 one by one are detected by the sensor 196 and detection signals are input
to the CPU 250 to count the number of the-bills. The CPU 250 further outputs
a drive signal to the motor 207 to rotate the endless drive belts 11, thereby
feeding out bills located on the side of the endless drive belts 11 toward the
take-out roller 16.

In the first bill transporting section 23, each bill is fed toward the rear
side on the bill receiving machine while its orientation is corrected so that the
longer edge thereof lies parallel to the bill transporting direction, and is
delivered to the second bill transporting section 25.

When a bill is delivered to the second bill transporting section 25, the

s
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bill discriminating section 24 provided at the beginning end portion of the
second bill transporting section 25 discriminates whether or not it is acceptable
and outputs a detection signal to the CPU 250.

The bill delivered to the second bill transporting section 25 is
transported upwardly and then toward the rear side of the bill receiving
machine. When a bill discriminated to be unacceptable by the bill discriminating
section 24 reaches the first gate member 26 provided at the terminal end portion
of the second bill transporting section 25, the CPU 250 outputs a drive signal
to the first gate member 26 to drive the first gate member 26, thereby feeding
the unacceptable bill into the first bill stacking device 30.

At this time, as shown in Figures 6 and 7, the mounting unit 38 is kept
at an upper position, the endless driven belts 34 is positioned above the upper
surface of the endless drive belts 33 and the bill press plate 35 is in abutment
with the upper surface of the bill stacking plate 70. Therefore, the bill
discriminated to be unacceptable by the bill discriminating section 24 is guided
along the lower surface of the bill press plate 35 and fed into the first bill
stacking device 30. when the sensor 39 provided at an entrance detects the
rear end portion of the unacceptable bill, a detection signal is output to the
CPU 250 and when a predetermined time period has passed after the CPU 250
received the detection signal from the sensor 39, the CPU 250 outputs a drive
signal to the solenoid 65, thereby pressing the tip end portion of the bill press
plate 35 toward the bill stacking plate 70. As a result, the unacceptable bill is
stopped so that the leading end portion thereof is located at a predetermined

position and the rear end portion of the unacceptable bill is scraped off by the

vane wheel 32 rotated by the motor 208, whereby the unacceptable bill is
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stacked in the first bill stacking device 30 in such a manner that the rear end
thereof is aligned with the wall portion of the first bill stacking device 30 on the
side of the vane wheel 32.
On the other hand, when a bill discriminated to be acceptable by the bill
discriminating section 24 has reached the first gate member 26, the CPU 250
outputs a reverse drive signal to the first gate member 26 to drive the first gate
member reversely, thereby delivering the acceptable biil to the third bill
transporting section 27 and transporting it upwardly. When the bill discriminated
to be acceptable has reached the second gate member 28, the CPU 250
outputs a drive signal to the second gate member 28 to drive the second gate
member 28, thereby feeding the acceptable bill into the second bill stacking
device 80. The acceptable bill is guided along the lower surface of the bill
press plate 835 and fed into the second bill stacking device 80. When the rear
end portion of the acceptable bill is detected by the sensor 839 provided at the
entrance of the second bill stacking device 80, a detection signal is output to
the CPU 250 and when a predetermined time period has passed after the CPU
250 received the detection signal, the CPU 250 outputs a drive signal to the
solenoid 214, thereby pressing the bill press plate 835 downwardly. As a result,
the acceptable bill is stopped so that the leading end portion thereof is located
at a predetermined position and the rear end portion of the acceptable bill is
scraped off by the vane wheel 832 rotated by the motor 208, whereby the
acceptable bill is stacked in the second bill stacking device 80 in such a
manner that the rear end thereof is aligned with the wall portion of the first bill

stacking device 80 on the side of the vane wheel 832.

When the CPU 250 judges based on a detection signal from the sensor
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196 that all deposited bills have been fed out from the bill receiving section 10,
the CPU 250 outputs a drive signal to the motor 211 and rotates the motor
shaft 54 to move the mounting unit 38 and the endless driven belts 34
downwardly. As a result, unacceptable bills stacked in the first bill stacking
device 30 are held between the endless driven belts 34 and the endless drive
belts 33. At this time, the hill press plate 35 is located above the upper surface
of the endless drive belts 33. Simultaneously, the CPU 250 outputs a drive
signal to the motor 126, thereby rotating the drum 4 clockwise by about 45
degrees from the position shown in Figure 1 and outputs a drive signal to the
solenoid 149 to open the second shutter 8, whereby the leading end portions
of the unacceptable bills held by the endless driven belts 34 and the endless
drive belts 33 are held by the endless drive belts 5 and the endless driven belts
6. Then, the CPU 250 outputs drive signals to the motor 210 and the motor 131
to drive the endless drive belts 33 and the endless drive belts 5, thereby taking
the unacceptable bills in the drum 4.

When the unacceptable bills have been taken in the drum 4, the CPU
250 outputs a drive signal to the solenoid 149 to close the second shutter 8
and outputs a drive signal to the motor 128, thereby rotating the drum 4
counterclockwise by about 45 degrees. Further, the CPU 250 outputs drive
signals to the solenoid 142 and the motor 100 to open the first shutter 7 and
the shutter 2 of the transaction opening 1 and outputs a drive signal to the motor
131 to drive the endless drive belts 5, thereby returning the unacceptable bills
onto the bill placement base 3 in the transaction opening 1. Then, the CPU 250
outputs a drive signal to the solenoid 112 to project the third shutter 9 into the

bill transport passage, thereby closing the bill transport passage in the drum



10 10! Q "10%& ()-3 "10%@& ()-3310%@& ()-'|10%@& ()- CoY}[ <170 10-uL3
"10% u& ()-t!Q "10%-u~u& ()-(!V "10% u-u& ()-(![ "10% u-u& ()-(
"10% u& ()-(@0% u& ()-Qrk70 10-uL3 "1!VY "10%iu& ()-Y 7.9 JAN 2003
"10% u& ()-'10% u& ()-S3f10% u& ()-s' @0% u& ()- 10-u 10-udefgv{Pb@
10-u! Q 10%-u~u& ()-Z!10% u& ()-Z S10%mé& ()- '110% u& ()- 10-u 10-u 10-u*
"10% u& ()-zpgrs}oas40 1' 10%@&' ()- 10-u-u 10-u-u 10-u-u'V "10% u-u& ()--
"10% u& ()-- ! Q! 10%-u~u& ()- 9! 10% u& ()- Xzl *P10" ' | 10%g& () -
4 and outputs a drive signal to the motor 122 to retract the endless driven belts
6 to its retracted position. In this embodiment, since the length between the end
portion of the bill placement base 3 in the transaction opening 1 on the side
opposite from the drum 4 and the portion into which the third shutter 9 projects
is determined to be slightly greater than the length of the longer edge of a bill
whose longer edge is greatest among bills to be handled and the length
between the end portion of the bill placement base 3 on the side of the drum
4 and the portion into which the third shutter 9 projects is determined to be
shorter than the length of the longer edge of a bill whose longer edge is shortest
among bills to be handled, the bills whose longer edges are greatest among
the bills to be handled are placed over the entire portion of the bill placement

base 3 and parts of the bills whose longer edges are shortest are placed on the

bill placement base 3 and both of them are returned to the transaction opening

1. Further, the CPU 250 outputs a drive signal to the motor 100, thereby
locating the shutter 2 on the bills returned onto the bill placement base 3 in the
transaction opening 1 to press the bills by the dead load of the shutter 2.

On the other hand, after all deposited bills have been fed out from the
bill receiving section 10 and the bill discriminating section 24 has discriminated
whether or not the bills are acceptable and the denominations of the
acceptable bills, the CPU 250 displays the results of the discrimination on the
display means (not shown). When the customer confirms the value of
deposited bills and instructs the input means (not shown) to receive the bills,
the bills which were discriminated to be acceptable and were stacked in the
second bill stacking device 80 are fed back into the drum 4 located at a

position shown in Figure 1 in accordance with a signal from the CPU 250 in the
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same manner as that of the unacceptable bills.

The acceptable bills fed back into the drum 4 are fed into the bill
receiving section 10 in the same manner as when first deposited and are further
fed to the second gate member 28 via the first bill transporting section 23, the
second bill transporting section 25, the first gate member 26 and the third bill
transporting section 27. Then, they are fed toward to the safe 90 by the second
gate member 28.

As shown in Figures 8 to 12, each of the acceptable bills fed toward the
safe 90 is guided along the lower surface of the bill press plate 95 and fed into
the safe 90. When a predetermined time period has passed after the sensor
93 detected the rear end portion of an acceptable bill and a detection signal
was output to the CPU 250, the CPU 250 outputs a drive signal to the solenoid
96 to drive the solenoid 96, whereby the acceptable bill is stopped so that the
leading edge thereof is located at a predetermined position and the rear end
portion thereof is scraped off by the vane wheel 92 rotated by the motor 208
so that the acceptable bill is stacked in the safe 90 in such a manner that the
rear end portion thereof is aligned with the wall portion of the safe 90 on the
side of the vane wheel 92.

When the customer does not accept the unacceptable bills returned to
the transaction opening 1, even after a predetermined time period has passed
from the return of the unacceptable bills the transaction opening 1, the shutter
2 of the transaction opening 1 and the first shutter 7 are opened and the
unacceptable bills on the bill placement base 3 are taken in the drum 4 in the
same manner as when depositing bills. Then, the drum 4 is rotated

counterclockwise to a position where it faces the entrance of the unacceptabie
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bill collecting section 29 and the endless drive belts 5 is driven, whereby the
unacceptable bills are collected in the unacceptable bill collecting section 29.

According to the above described embodiment, since the length
between the end portion of the bill placement base 3 in the transaction opening
1 on the side opposite from the drum 4 and the central portion into which the
third shutter 9 projects is determined to be slightly greater than the length of the
longer edge of a bill whose longer edge is greatest among bills to be handled,
all bills deposited by a customer can be accommodated between the end
portion of the bill placement base 3 in the transaction opening 1 opposite from
the drum 4 and the third shutter 9.

Further, the length between the end portion of the bill placement base
3 in the transaction opening 1 on the side opposite from the drum 4 and the
central portion into which the third shutter 9 projects is determined to be slightly
greater than the length of the longer edge of a bill whose longer edge is greatest
among bills to be handled and the length between the end portion of the bill
placement base 3 in the transaction opening 1 on the side opposite from the
drum 4 and the end portion of the bill transport passage formed by the endless
drive belt 5 and the endless driven belts 6 on the side of the transaction opening
1 is determined to be shorter than the length of the longer edge of a bill whose
longer edge is shortest among bills to be handled. Therefore, since when
depositing bills, the bills whose longer edges are greatest among bills to be
handled are accommodated between the end portion of the bill placement base
3 on the side opposite from the drum 4 and the third shutter 9 so as to abut
against the third shutter 9 and the bills whose longer edges are shortest are

accommodated between the end portion of the bill placement base 3 on the
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side opposite from the drum 4 and the third shutter 9 in such a manner that
parts thereof are placed on the endless drive belts 5, the bills deposited in the
transaction opening 1 can be reliably taken into the bill receiving machine,
irrespective of the sizes of the bills. Further, since the length between the end
portion of the bill placement base 3 on the side of the drum 4 and the portion
of the bill transport passage into which the third shutter 9 projects is
determined to be shorter than the length of the longer edge of a bill whose longer
edge is shortest among bills to be handled, when unacceptable bills are
returned, parts of bills whose longer edge is shortest are returned onto the bill
placement base 3 and, therefore, the customer can easily collect the
unacceptable bills.

Furthermore, according to the above described embodiment, bills are
held between the endless drive belts 11 and the endless driven belts 12, while
they are held between the endless drive belts 5 and the endless driven belts
6 and are delivered to the bill receiving section 10. The bills can therefore be
transported so that their longer edges lie parallel to the bill transporting direction
and even bills whose lengths in the bill transporting direction are much different
can be fed into the bill receiving section 10 without disturbing the positional
relationship therebetween. Further, after the bills were transported to a
predetermined position by the endless drive belts 11 and the endless driven
belts 12, the bill press plate 13 is projected and the bills are held between the
bill press plate 13 and the endless drive belts 11. Then, the endless driven
belts 12 are moved to a predetermined position apart from the endless driven
belts 11, thereby releasing the bills held by the bill press plate 13 and the

endless drive belts 11 and dropping the bills on the lower end plate 14.
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Therefore, the bills can be transported so that their longer edges lie parallel to
the bill transporting direction and even in the case of bills whose lengths in the
bill transporting direction differ greatly, the leading edges thereof can be reliably
aligned with the upper surface of the lower end plate 14 and the bills can be
separated one by one and handled.

Moreover, according to the above described embodiment, the bills
dropped on the lower end plate 14 are held between the bill press plate 13 and
the endless drive belts 11, released and again held between the bill press plate
13 and the endless drive belts 11, whereafter the bills are fed out from the bill
receiving section 10. Therefore, since vibration is applied to the bills, it is
possible to more reliably align the leading edges of the bills with the upper
surface of the lower end plate 14 and separate the bills one by one.

Further, according to the above described embodiment, since bills are
fed out by the endless drive belts 11 from the bill receiving section 10 toward
the take-out roller 186, it is possible to take out the bills from the bill receiving
section 10 without the feed roller which is normally provided and, therefore, the
structure of the bill receiving section can be simplified.

Furthermore, the first bill stacking device 30 for stacking unacceptable
bills therein, the second stacking device 80 for stacking acceptable bills therein
and the bill stacking device 91 of the safe 90 for stacking received bills therein
are respectively provided with the bill press plates 35, 835, 95 which guide each
bill along the lower surface thereof into the bill stacking devices and press onto
the bill when a predetermined time period has passed after the rear end portion
of the bill was detected, thereby stopping the bill so that the leading edge of the

bill is located at a predetermined paosition. Therefore, even if bills whose
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lengths in the bill transporting direction ditfer greatly are transported in such a
manner that their longer edges are oriented in the bill transporting direction, it
is possible to stack the bills so that one end portions thereof are aligned.
Moreover, the length between the end portion of the bill placement base
3 in the transaction opening 1 on the side opposite from the drum 4 and the
portion into which the third shutter 9 projects is determined to be slightly
greater than the length of the longer edge of a bill whose longer edge is greatest
among bills to be handled and the length between the end portion of the bill
placement base 3 in the transaction opening 1 on the side opposite from the
drum 4 and the end portion of the bill transport passage formed by the endless
drive belts 5 and the endless driven belts 6 on the side of the transaction opening
1 is determined to be shorter than the length of the longer edge of a bill whose
longer edge is shortest among bills to be handled. Therefore, bills can be
deposited into the transaction opening 1 so that bills whose longer edges are
greatest among bills to be handled are accommodated between the end
portion of the bill placement base 3 opposite from the drum 4 and the third
shutter 9 to substantially abut against the-third shutter 9 and that bills whose
longer edges are shortest are accommodated between the end portion of the
bill placement base 3 opposite from the drum 4 and the third shutter 9 in such
a manner that parts thereof are placed on the endless drive belts 5, whereby
the bills deposited into the transaction opening 1 can be reliably taken into the
bill receiving machine irrespective of their lengths. Further, the length between
the end portion of the bill placement base 3 on the side of the drum 4 and the
portion of the bill transport passage into which the third shutter 9 projects is

determined to be shorter than the length of the longer edge of a bill whose longer
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edge is shortest among bills to be handled. When unacceptable bill are
returned, therefore, bills whose longer edges are shortest among bills to be
handled can be returned in such a manner that parts thereof are placed on the
bill placement base 3 so that the customer can easily collect unacceptable bills.

The present invention has thus been shown and described with
reference to specific embodiments. However, it should be noted that the
present invention is in no way limited to the details of the described
arrangements but changes ahd modifications may be made without departing
from the scope of the appended claims.

For example, in the above described embodiment, although the
explanation is made with respect to the case where a bill handling machine is
a bill receiving machine, the present invention is applicable to bill handling
machines other than the bill receiving machine such as a bill receiving and
dispensing machine and a bill counting machine.

Further, in the above described embodiment, although the first bill
stacking device 30 for stacking unacceptable bills therein, the second stacking
device 80 for stacking acceptable bills therein and the bill stacking device 91
of the safe 90 for stacking received bills therein are respectively provided with
the vane wheels 32, 832, 92, the vane wheels 32, 832, 92 are not absolutely
necessary, since the bill press plates 35, 835, 95 are provided for stopping bills
so that the leading edges thereof are located at a predetermined position and
the bills can therefore be stacked with their rear end portions are aligned
without using the vane wheels 32, 832, 92.

Furthermore, in the above described embodiment, although the bill

press plates 35, 835, 95 are driven by the solenoids 65, 214, 96, the bill press
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plates 35, 835, 95 may be driven by other drive means than the solenoids 65,
214, 96.
Moreover, in the above described embodiment, bills dropped on the
lower end plate 14 are held between the bill press plate 13 and the endless
drive belts 11, released and again held between the bill press plate 13 and the
endless drive belts 11, whereafter the bills are fed out of the bill receiving
section 10. However. bills dropped on the lower end plate 14 and held between
the bill press plate 13 and the endless drive belts 11 can be fed out without
releasing them or be fed out after the holding and releasing of the bills has
been repeated several times.
According to the present invention, it is possible to provide a bill handling

machine which can reliably and readily receive, dispense or return bills whose

lengths in the bill transporting direction differ greatly.
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Claims:
1. A bill handling machine comprising a bill placement base on which bills

to be handled are placed, a bill transaction section through which the bills are
received and fed out and a drum provided adjacent to the bill placement base,
the drum comprising endless drive belt means and movable endless driven belt
means which are disposed so as to face the endless drive belt means and are
adapted to hold the bills between the endless drive belt means and
themselves, a bill transportation passage being formed in the drum by the
endless drive belt means and the endless driven belt means, the length of the
bill transport passage being determined to be slightly greater than a length of
a bill in a transporting direction whose length in the transporting direction is
greatest among the bills to be handled, the bill handling machine further
comprising a shutter which can project into and be retracted from the bill
transportation passage, a length between an end portion of the bill placement
base on a side opposite from the drum and the shutter being determined to be
slightly greater than the length of the bill in a transporting direction whose
length in the transporting direction is greatest among the bills to be handled
and a length between an end portion of the bill placement base on a side of the
drum and a portion into which the shutter projects being determined to be
shorter than a length of the bill in the transporting direction whose length in the
bill transporting direction is shortest among the bills to be handled.

2. A bill handling machine in accordance with Claim 1 wherein a length
between the end portion of the bill placement base on a side opposite from the
drum and an end portion of the bill transport passage on the side of the bill

placement base is determined to be shorter than the length of the bill in the
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transporting direction whose length in the biil transporting direction is shortest
among the bills to be handled.

3. A bill handling machine in accordance with Claim 1 wherein the shutter
can project into and be retracted from the bill transport passage at substantially
a central portion of the bill transport passage with respect to the transporting
direction of the bills.

4, A bill handling machine in accordance with Claim 2 wherein the shutter
can project into and be retracted from the bill transport passage at substantially
a central portion of the bill transport passage with respect to the transporting

direction of the bills.



