; =>?@3enf @nerrs$v: vx6xT@J 2 8 JAN 2003 BACKGROUND OF THE | NVENTI ON The
present I nvention relates to a bill handling machine and, in partlcuﬂadAMMm3
a bill handling nachi ne which can align one end portions of bills whose
sizes differ greatly and efficiently handle the bills. DESCRI PTION OF THE

PRIOR ART A bill handling machine such as a bill receiving i1l
recei ving and di spensing machine or the like is provided wlmmmmmmm
drumfor receiving bills froma transaction opening and feedi ngigkipem out to

t he transaBRCKGROUND GRAHE INVENTIGNensabl e to separate the bills
received in the drumone by one for receiving the bills and counting the

val ue of the bil{gg gﬁ@eﬁgo rrenfiofORMatEd @pah bill haRandyi AthdFESi a8d] $n
normal |y provided w t ake- out device for stacking bills, taking

them out Thamcaldh td aﬁﬁmﬁﬁhaﬁnq?ﬁé%mﬁﬁtwhﬂchwwaﬁ%ﬁrdrﬁéeéﬂa@or&.ehgeof ipgluced

bet ween a take-out rot at out ro

bi 115 one BoBReisShAlE ek S e AR fﬁ?b¢>'|“ésa?2d5232?ra?23”8ne by

one using the take-out roller in this nmanner, there is considerable risk of
two or nore bills being sinultaneously taken out unless one end portions of
the bills are aligned. Therefore., a conventional bill handling machi ne

normal | y r@@.ﬁ‘? KeNQEBHEPRIOR) ABIT one end portions of bills and

deposit theminto a transaction opening. In the case where bills whose
sizes do not difAdill asding mashinte asch apankid¢epeiving machinarribélrecehwn@ i s
alittle risk of two or nore bills being sinultaneously taken out by the
t ake- out rahtedispeesing noaehinedoptine ilikesisoprovidedi with armtatablal drgmedor
Therefore, no great disadvantage arises if bills are handl ed
receiving bills from a transaction opening and feeding them out to the transaction
opening and it is indispensable to separate the bills received in the drum one
by one for receiving the bills and counting the value of the bills. Therefore, a
conventional bill handling machine is normally provided with a bill take-out
device for stacking bills, taking them out from a bill stacking section utilizing a
frictional force produced between a take-out roller and the bills by rotating the
take-out roller in abutment against the leading edges of the stacked bills and
separating bills one by one.

However, in the case where the bills are separated one by one using
the take-out roller in this manner, there is considerable risk of two or more bills
being simultaneously taken out unless one end portions of the bills are aligned.
Therefore, a conventional bill handling machine normally requires the customer
to align one end portions of bills and deposit them into a transaction opening.

In the case where bills whose sizes do not differ greatly, such as
Japanese bills, are handled, there is a little risk of two or more bills being

simultaneously taken out by the take-out roller even if one end portions of the

bills are not aligned. Therefore, no great disadvantage arises if bilis are handled
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2 8 JAN 2003 -2 so as to be separated one by one by nerely requiring the
custoner to align one end portions of bills and deposit theminto th& AN 200
handl i ng nachine. To the contrary, in the case where foreign bills whose
sizes differ greatly, such as bills in European countries which range in
size from 181 mm X 85 nmto 120 nm % 61.5 nm are transported so that the
shorter edges thereof are aligned with the bill transport direction, since
the widths thereof in the direction perpendicular to the bill transport

direction §&Bg¢o bb@“@ph?@te%ﬁe)bgk%ﬁem(}) migrely e Ufrfigciiet cliftobierns RAGH drite
bills of smaller size along a desired path for discrimnating them

Therefore, AR rp@qu_rd B ' ; LHI; at. the | onger
edges thereelgéf1 plél)rel a ngglg Wi tHeﬁﬁgw@h?ﬁ] 'ﬂ%ﬁ%gﬂ h%lhéle”i? ?ﬁ%&@f\%. general ly
used in Europea tr] Ha r.Ln.the bill . I n P el
transports bill QT mﬁgeéé'f?@%@’ r'ﬁﬁégnﬁaﬁé]é’ﬂ?ﬁ? F#Jeéé]@gﬂ% ﬁb%%ﬁﬂf‘c}(@%&tr}m to
120 mm X 61.5 . mm sq that, the_| onger edges.thereqof are aligned w the bill
{ranspor t @ieal bash aAus BYEUFAPEAN BPRTIasWBEThEATg20 FEREON b8 796" mm
to 181 mm _so that when the custonmer fails to align one end portions of the
bi | I's upon>d8Fod itad A0hevm iRt -brHeMsiare tremenened sacihiadne sherer efaes
bills are often si rm!taneopslg taken out by the take-out roller, whereby

bi Il janmi thgreelarecdignedsiviibdhe ill ranspedsiirgetian, stinge the wghrsathesaobin t he
bill handling machi ne and separate the two or nore bills one by one each
tinme bill jhenditediicocpemendiduarkiolthe tihtthhspor fdirectiencyangfe troen HROImhatall i ng
machine is inevitably degraded. SUVWWARY OF THE INVENTION It is therefore an
obj ect of 18t nmmeidntifficuiert fransport the Viltkeobshidller Biwalbiory aeidyire patieh

can reliably align one end portions of bills whose sizes 2 8 JAN 2003 -3
di ffer gremfldiscrdingtiny themt Mhehstaed SilPhbhdling machines which transport bills
so that the longer edges thereof are aligned with the bill transport direction are
generally used in European countries.

However, in the bill handling machine which transports bills whose
sizes ranging greatly in size from 181 mm X 85 mmto 120 mm X 61.5 mm so
that the longer edges thereof are aligned with the bill transport direction, the
lengths of bilis to be handled range from 120 mm to 181 mm, so that when the
customer fails to align one end portions of the bills upon depositing them into
the biill handling machine, two or more bills are often simultaneously taken out
by the take-out roller, whereby bill jamming may occur. Since it is necessary
to stop the operation of the bill handling machine and separate the two or more

bills one by one each time bill jamming occurs, the bill handling efficiency of the

bill handling machine is inevitably degraded.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a bill

handling machine which can reliably align one end portions of bills whose sizes



The above and ot her objects of the present invention can be acconplished by
a bill handling machine conprising a rotatable drum provided w th bi 2§ JAN 2003
transport neans in which a bill transporting passage is fornmed therein and
novabl e between a transport position where it can hold bills in the bil
transporting passage so as to be ablg to transport themand a rel ease
position where it releases the holding of the bills and a shutter which can

open and cl ose one end portion of the bill transporting passage, and
vibrating mefasgfeatlyanid gifitdestly BBhdM billgti on to the drum while the one
end portion of ‘t;he bill transporting passage is closed by the shutter, the

bill transportin sasgcg;?ei ri e i cal i t j
di rect ed downwar g-llﬂ%aas a reésr?ﬁ)tbt@%?tﬁgj\é(raco a‘?‘?éhéo?’?ﬁ%#ﬁ‘&h@”ﬁ t?éﬁbpﬁl
transport ns_ha en ved t.o the rel eas osition,.l referr.

wspect of rEOGRISERY 251k B R PaiBeehBe R fiaha A Fadr BTN 6 dr um
drive nmeans for.rotating the drum and t drumdriving nmeans is ted to
aply o+ oRtil P PR RS TuNATD Bl TaREPAHG BRSSe08 1s SPUTRaNBS The
drumin both forward and backward directions. In a further preferred aspect
of the preddlt Mauade iksiweenea Jiansporhgostionswhere dhsanthelddoilly ia thet i
mounted on the drum and havi ng an out put shaft whose center of gravity is
eccentri c Wanspodiepasiagese asdoibenalklerdodransparhhesnanat a salgflase peasiion
further preferred aspect of the present invention, the vibrating nmeans

i ncl udes a vdterbtit refesgsrthedldigingwiittiedillsidna & ebptet which t@n opeatarmhclosst er
of the rotation shaft of the drumand driving neans for rotating the shaft.

The above amé ehdeponizreof Shartﬁillfte@mwmingf phbsage eanat vibragng i meaws! for 2
8 JAN 2003 -4 becone apparent fromthe foll ow ng description mde with

reference ta‘bpﬂiﬂiﬁlga%l @maﬁ?ﬁﬂdﬂﬁndf@mé‘gﬁ’unﬁm/ﬁfe RS -@_ng\'pQﬁiJrHEaif ::?lﬁéV%iNGS

Figure 1 is a schematic |ongitudinal cross sectional view of a

recei ving %bpﬁtir‘gq"?égség??é‘cl%@%dd sAlitteA1ShBIAE SAndRVERG [ Rsaledur & 2

is a schematic n udin cross sectional view showi ng 'th tarls o

transact | on ae0) 08ty BoTRHIIRNIONRE MR8 o HFEy d & BsBRTTRL! ©

front view of a shu
rotation of the drum and the bill transport means has been moved to the release

position.

In a preferred aspect of the present invention, the vibrating means is
constituted by drum drive means for rotating the drum and the drum driving
means is adapted to apply slight vibration to the drum by slight and repeated
rotation of the drum in both forward and backward directions.

In a further preferred aspect of the present invention, the vibrating means
is constituted by a motor mounted on the drum and having an output shaft
whose center of gravity is eccentric with respect to a rotation center of the
output shaft.

In a further preferred aspect of the present invention, the vibrating
means includes a shaft eccentrically mounted with respect to the rotation center
of the rotation shaft of the drum and driving means for rotating the shaft.

The above and other objects and features of the present invention will



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 2§ JAN 2003
receiving machine. Figure 6 is a schematic side view showi ng the structure
of a first bill stacking device. Figure 7 is a schematic rear view of

Figure 6. Figure 8 is a schematic sige view showing a first bill stacking
device in which stacked bills are held between a pair of endless driven
belts and a pair of endless drive belts. Figure 9 is a schematic side view

showi ng a jddonsd 'arr'smdﬁahfmé)folﬁma edéseriftidi mdtfe Weadiarerence REtheon

of a bill has just been fed into the safe. Fi'gure 10 is a schematic side
Vi ew show ' : ' device of a safe in which the |eading end
portion of %gcgp'ﬁz}elriyé@é @g@r‘{ d into the safe and the bill is led along the
| ower surface of a bill press plate. Figure 11 is a schematic side view
showi ng a bill stacking device of a

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
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 between a pair of endless driven belts and a pair
of endless drive belts.

Figure 9 is a schematic side view showing a bill stacking device of a
safe in which the leading end portion of a bill has just been fed into the safe.

Figure 10 is a schematic side view showing a bill stacking device of a
safe in which the leading end portion of a bill has been fed into the safe and
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



2 8 JAN 2003 -5 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 9§ JAN 2003
schematic side view of a bill stacking device of a safe show ng the |eading
end portion of a bill press plate pressed toward a bill stacking plate by
driving a sol enoid, thereby stoppingsa bill fed into the safe so that the
rear end portion of the bill can be scraped off dowwardly by a vane wheel.
Figure 13 is a schematic side view of a bill receiving section. Figure 14

is a schengdfednmiieionh d silvhet Bed furtigrcieidvihtw tise et BndRheWeairkend potion
schematic front view of a bill receiving section. Figure 16 is a schematic

cross sectsopd bmiigwe?@&ga tﬂJlQ%nlsioP.e A-Ain Figure 15. Figure 17 is a

schematic side view of a bi taki ng out device for taking out bills.

bi 11" Fecei vi ng E’E@@%S‘iz@%%?Cﬁé"iaﬁ’e%i@%ﬁ@&?f'%wﬁiagﬁﬂéééﬁévi?%?éﬁé“ﬁ%ﬁ? -
Fi 19 | . bl ock  di f a.d [
@ bil1 T ecthoning MREAFRENarFoh AR O pdul ARBS G2 h e BFesarP Nk eh I bn.

Figure 20 is a schematic .cross sectional view taken along, line A-Ain
Figure 15 sipeking ﬂg{éﬁpy 9{!&@5@50&@&&7@ SoPPiIg PREFEERENCHDBES BEer As
shown in Figure 1, a bill receiyvi n&?_machi ne includes a transacti on openi ng
1 used fortheédbeveagepdipartianditbedithicap heaewnrdpifdavnwardlydy Bevane 8
JAN 2003 -6

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.

Figure 18 is a block diagram of a drive system and a control system of
a bill receiving machine which is an embodiment of the present invention.

Figure 19 is a block diagram of a detecting system and a control
system of a bill receiving machine which is an embodiment of the present
invention.

Figure 20 is a schematic cross sectional view taken along line A-A in

Figure 15 with a motor stopped.

DESCRIPTION OF THE PREFERRED EMBODIMENT
As shown in Figure 1, a bill receiving machine includes a transaction

opening 1 used for receiving bills and returning unacceptable bills and the



transaction opening 1 is connected to the inside of the bill receiving
machine via a shutter 2. A bill placenent base 3 is provided in the 78 JAN 2003
transaction opening 1 and bills are placed on the bill placenent base y Po
be received by the bill receiving machi ne and unacceptable bills are placed
on the bill placenent base 3 to be rgturned. 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 drive belts 5 and a pair of

endl ess driryesadiRin §p@ni@ge‘l Ry evndestesitoanetinsidcef gae biloidtivingdnhbRineai r
of endless driven belts are novable with respect to the pair of endless

drive bel t\ﬁa% siuttdr StA ?m?l%?f,w@rﬂ%s% Q?é:Eﬂﬂ/iﬁ@ﬁti#ﬁhe%&ﬁ@a&[@i’gﬁgﬁgﬁ

opposite end portions o transport passage forned by t

drive belt t ' ' d_alosi Hhe
bill tr ansﬁgﬁloagﬂgsﬁgéﬂgﬁ%g;ﬂ ﬁér %m%@? %é}%@ Q%epsg\gir}%}é;geg‘%ggas@gy?%tpﬁlral |y
central portion of the bill transpor ssage formed the end less d rive
el 155 af@ceRAnSmAdhing api UpaRcaBiatle BIS T Ep e EGBNABk Ol BlasRie bash o
and be ret igbed fromthe bill transport passage. The length of the bil

t ransport % §d§”¥%ﬁﬁéd by the endless drive belts 5 and the endl ess
driven belts 6 is determned to be slightly greater than the length of the
| onger edge of tAd®iaw retaisbla 8rger 4 degyovidest @ita positishgdiacan toothse
handl ed and the | ength between the end portion of the bill placenent base 3
in the trashdbed 3nn dpemilhteceivingt mackirde logphesdituen 4, @rpahieofidendiess alrive he
central portion into which the third shutter 9 projects is also determ ned
to be sli gty Sgamdiaepair drendiess drigeh elid Beareopgeridedg® as toHfacbiddchwhose
| onger edge is greatest anong bills to be handled. Further, the |l ength

bet ween t hethendndanheipair sfferidiesdilkivembafiie Beare Masab withtrbepetatosthetpn
opening 1 on the side opposite fromthe drum4 and the end portion of the

bi |l 2 %f%@@%rivbr@évf@@f}\ fRacsR@eer PraRa Redone shatess teiprevhidd s 5

and the endless driven belts 6 on the side of the transaction opening 1 and

the | engt %t@%&ﬁsﬁt@t%ﬂfﬁﬁ%n@%@ 5l tfgns??)gt %I)éeéféear% ﬁgﬁ@;ﬁ%%%nélﬁ% die si de

of the drum ird shutter 9 e shorter than the

| engt h of i I 1 [} S ills
to be handiS Sl el ifiell gl PR e cr RERFing §H8 4 SsiNBRBkTaY Y,

t he shutte d e fd. f, th r { saction
opent ng. 1 ReSAHEAb BT hudt D36 alaliost' £ S UBstei Tl et PRLbPRRITEe
bill transport. passage. Therefore ills whgse | pnger edges are greatest
orong by 1108 g1 BERRBAT Ay SaPE far e tydea eraciivG helfe Snd e Brclist he
bill placenent base 3 on the side opposite fromthe drum4 and the third
ohut tor -6 GOV BTGS2 75 (1 SBlih BOIERL I 200 [ FERCE AN B B | 1
whose | onger edges are shortest are accommpdat ed between the end portion of
the bill prracsperdtpassages ohe teralt at thegulittanspainnassageufarmeshdy e
third shutter 9 in such a manner that parts thereof are placed on the

endl ess drendepsidrivedeltas and e lendlegs: diivarmbeltsibrig deiarmimedotonze shglaity
retracted fromthe bill transport passage and the endl ess driven belts 6
are | ower egrediel ltsaddhedength ohtie tdmger edgacodf the bpenhogelicrwereddelis

bet ween the endless drive belts 5 and the endl ess driven belts 6 and
reliably t@icatestrirnohd ®ildrtanbel handiEd whdahelengttibessednitkie drel psrtion dhe
drum4 is rotatable by a notor (not shown) nounted on the body of the bil
recei vi ng tMRChilNglacBneht bass 8i ivi the §8A5AOI0R GPening OV bAathel SiRdbBHESYe
bel ow the drum 4. The bill receiving section 10 conprises a pair of fixed

end| ess driyg tﬁ%'&r%mgrge arf Fh's’é Eeﬂfrﬁgpghgogfirﬂbiv\‘/r‘ﬁﬁht%ﬁbf}ﬁirazsl’gﬁ@gé @éﬁ%&‘(@e” a

hol di ng position wher are ween the endl ess s 11

and t henselv retr : it | , ik |
ress pl ace 50 HiepER 8L SiaRy biedeP bt ifl pdof 61/ FRE edhbL
driven belts 1 nd novable jn.parallel to the.surface of ,t he endl es

dr i ven bel 1 B8 viibseengRnBdge Biirtaldht Abons bild iR BEShdhaledl FiliheTe

plate 14 form ng the |ower portion of the bjill receiving section 10, a

shut t er 158@&3&3@@% H&ﬂmcﬁ@oaw of 3¢ Ry BIasEMeRNDARR Wi NENEaBPRAF IR
drive belts 11 and the lower end plate 14, a take-out roller 16 provided in
t he vi ci niepeningtihen thmeidecorpqsitet Bomthendrumed rodethepand ipomtion of e dhilit t er
15 for taking out bills fromthe 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 di sposed so that the
surfaces thereof on the side of the endless driven belts 12 are flush with
the surfaces of the corresponding endl ess drive belts 5 when the drum4 is
rotated counterclockwi se fromthe position shown in Figure 1 by 90 degrees.

“Alz o M .. N o o - v —



A first bill transporting section 23 is connected to the downstream side of
the take-out roller 16 of the bill receiving section 10. Bills recei¥gdAN 7083
the bill receiving section 10 are taken out one by one by the take-out
roller 16 and the 2 8 JAN 2003 -9 separation roller 17 and after the
nunmber of bills has been counted by_fa sensor (not shown) provided

I mredi atel y downstream of the take-out roller 16, they are fed to the first
bill transporting section 23. The first bill transporting section 23 is
consti t ut edarsspaspassdgafspad bythe Ehdiessadrive beltsEaanditie eridlebe doivien

recei ving machine, while sinmultaneously correcting the orientation of the

bill if itselis®aprthedi: oe teangiigion apdring Neard the foryts petiviess tHereert | on
so that the |onger edge of the bill is aligned with the bill transporting

direction. pdtRRCenthe bill prarc%mﬂrﬁéw 3566 the5ide dxheshiung ABnarkythig

provided at the termnal end portion of the first bill transporting section

23. A bill_d | [ ' ' i t he
second bi I%HLﬁtrégilgs%Poé?@?%éﬁiec ﬁﬁe %Ebgﬁémﬁa@%%@g%%@%‘rg@ raér%%éghm
toward the front side of the bill.receivj chine.,, A kill disecrimnating
sect] on 2a"neSRiafeiEatae 1 Rudties! AR bIS tHOR haRold Bl k3P G
transporti.n ection 25 for discgrim.natin ether or not bills e
hGcept anl AN VeTeRsTOR Fherind Toivhigane: shillens andahe st pulier & Suhe ¢ o
gate nenber 26 is provided at the term nal end portion of thg econd_ pi |
transpor t i iy 4B 1P, rangAgtonPReRING hare PREpaskanddeedplrdsnutisr K it
bill discrimnating section 24 is fed to a first bill stacking device 30 by
the first ig%ﬂteprmeﬁ%mg irdo tha hilhéraspert paseage. bherefarechillriwaese lergere
acceptable is delivered to a third bill transporting section 27 connected
to the teredges amndrgadestiamong billsctose baodlsd ara aceyporadaigddminiesn e and
Is transported upwardly. It is then stacked in a second bill stacking
devi ce 80 dnyd postimrpoithgasik plecdmen?BasdBohithetside loppesitekiron tthevden30 i s
di sposed behind and bel ow the drum 2 8 JAN 2003 -10
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
endless drive belts 5. As a result, after the third shutter 9 has been retracted
from the bill transport passage and the endless driven belts 6 are lowered, bills
deposited into the transaction opening 1 can be held between the endless drive
belts 5 and the endless driven belts 6 and reliably taken into the drum 4 by
driving the endless drive belts 5. The drum 4 is rotatable by a motor (not shown)
mounted on the body of the bill receiving machine.
A bill receiving section 10 is provided immediately below the drum 4.
The bill receiving section 10 comprises a pair of fixed endless drive belts 11,
a pair of endless driven belts 12 movable between a holding position where
bills are held between the endless drive belts 11 and themselves and a

retracted position where bills are released, a bill press plate 13 supported



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 dizpdakdil;
behind the drum4 in such a manner that its longitudinal direction is
substantially horizontal. The first bill stacking device 30 and the second
bill stacking device 80 have the sang structure. The first bill stacking
devi ce 30 communicates 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
Fi gure 1 bintedrally with tHe gneltessadrilverhieelée ¢ 2 midomiov abtenickpargllabia the Boface
comuni cates with the drum4 so as to be able to deliver bills to the drum
4 when t heofithenerdless trivan beltat! 2t dre thiwsidel oftheharwiies$ dFivguredtsli 1, Thowet |
recei ving machine further conprises an unacceptable bill collecting section

29 | ocat edeqg pﬂéiel1}‘4rf§aﬁ1ir$d i Bivdrriibh lof Hes BilMie@ivisg seefloAl q,lcer shutter

col l ecting any bi iscrimnated to be unacceptabl e Dy the bi

di scrim najg g%%‘?é b?%g%ﬂi@%n&%‘lo?@ﬁ%bﬁgiccﬁ ggﬂ@eéH%Br@{dlééé gigf'&%]fbﬂ'i}cee

returned to t cust oner, a sa on the rear s

bill receiyi i I N el i) s al
recei ved bi | FOEEdOBELRAY BB LA BRERUTRIG o 2EGTRERTNdnB gy B B
unacceptabj e bill tacked in, the first .bill, .stagki i . fed to
he_dr um alvel #ad aaEa F aneber P RTER aBRTSTEE TGk s ARt
returned to the transacti on openi 1, but not accepted by the cust ,
re again o the PRSaBING SERIOR I, S1CEH SeRAABSRRLEL( 8l Enauling Thal
collecting section 29. The total value of the deposi%g% bills is,disglayed
on a di spl BjseEatakemput enew)oneaky the irkenaubicller il 16 endIREa&TYE PRIt bi | |
di scrimnating section 24. \Wen the custonmer confirps the anmount of |

deposi ted bi lare disppsedssa that she Burfaeestheraad arethea sidet aleths endlesshariven
acceptable bills stacked in the second bill 2 8 .~A~! 2~~3 -11 stacking
devi ce 80 helts fl2diredlushewith the gurdackd of theecofredpoodingentiass diivé belts 5
transporting section 27 via the bill receiving section 10, the first bil
transporti nhepahtidran?a s tdiatdd ¢duritesdockwisatfrorg theqiasitior2éhawd infégsesond
bill transporting section 25. Then, they are stored in the safe 90 by the
second gat ¢ b’gsg@@jregzges_Fi gure 2 is a schematic |ongitudinal cross sectional
vi ew showi ng ‘the details of the transaction opening and the drum shown in

Figure 1. As ShOW’hér'i‘bﬁisgt‘é'k%nantcl?‘tﬂ’@ﬁRBmWQnH%é]H%’étOl%rﬁﬂ%’énHfé%_ssd?ﬁ'\?éer 2

and the drum 4 for opening and closing the shutter 2. An arm 102 is fixed

Lo Lhe oul BEhs 3MHd 1hE0RIBLs GRS 6 Rbedeli R 1AL bHP febsiviip sSbafby

nount ed on e tip end portion of the arm e roller abut s agai nst

the | ower st iBoenah ZDRRLAALAR 2RI FSINIG BosRIEHLARIA dipgret e

Eppgr por}ioh . shutter 2 ar in"substantrall S

o o ol 6 e RRa R SRR gkt ARl OB nd N0 o PRSP e £1 1
path and.  EHECENGRe A% RSBl MsoPUlscTeA et e B8 SHRCEE poipen taGariees” ©
whereby the shutter 2 is noved fromthe oggn posjition shown in Figure 2 to

a cl osed p85VebeisiHeard the endiess striventelin dandcheiddherrleiuaen fidirther,

transaction opening 1 and the inside of the bill receiving machine. Figure
3 is a schiémbills arefad intedhebilt receaivimg section A9 hduMingine godiess dive

| ower edge of the shutter 2 is formed with a plurality of projections 2b
pr oj ect i ngbdtsvidat dén, the enadtessadvivert bglts ¢ @rareiraciedvtal the rétractaddppsitionon
of the bill placenent base 3 on the side of the drum4 is formed with
concave poahdothe Billsvdres steriedeinating iflaeeeiving section 10 as supported by the

endless drive belts 11, the bill press plate 13 and the lower end plate 14.
A first bill transporting section 23 is connected to the downstream side
of the take-out roller 16 of the bill receiving section 10. Bills received in the bill

receiving section 10 are taken out one by one by the take-out roller 16 and the



2 B.tA~" 2~~J3 -12 conplenentary to the projections 2b of the shutter 2.
The projections 2b can therefore engage with the concave portions 3b7@nlasa3
one or nore bills remain between the shutter 2 and the bill placenent base
3, in which case the projections 2b and the concave portions 3b do not
conpletely engage with each other apgl the shutter 2 cannot be closed. As a
consequence, it is possible to detect whether or not bills remain between
the shutter 2 and the bill placenent base 3 by detecting whether or not the

shutter 2 kgpatalisncollési?apdmafiar the gunsbét oft thits Aadlesm coivedisy hsensorxed
to the drum4 are wound around rollers 103, 104, 105 and a bill" guide 106

S, mount ed o8 SRRwAY BBviasd dfediality AWt thedakblsueilr 3%, dhty e

belts 5 on'the side e endl ess i'ven urther, the nova

endl ess dri f k .ol lers 108, 109, 110 and the
rollers 1o§¥§fﬁgﬁgﬁ%ﬁﬁﬁﬁéﬁu§%§3§8ﬁyﬁﬁ§§ﬁﬁ§ﬁEﬁ% a connecting nmenber 107
nmounted on the drum4 to. . he novable in the direction rpendi cul ar to the
LT ¢ ranspor i ngPETELENIRNSREBING SsHigE 24 is PO HUHEEaORS IHEoBRRerEA ¢ he
endl ess driye belts 5 to be nmovahle ip the direction perpendicular to the
surface of bilh WA s reRt SR @@ﬁn@ bl reqaiuing MAGHIE c¥dligr SITAAARaUSE ar e
noved apart fromthe endless drive belts 5 the bill guide 111 engages wth
a stopper CABECHMGRS OHaatation Afdhe &l hitsdopge edem el ser angle wihdhe lelis
drive belts 5 than the surface of the endless driven belts 6 on the side of
t he endl es¥adspodingediraction en thakthat lomgenadge ohthe bildsaigineskwithitherbibel t s
6 are noved close to the endless drive belts 5 so as to be able to hold
bill s bet wiamspbetirendirestonlri ve belts 5 and thensel ves) the bill guide 111
is retracted to a position nore apart fromthe endl ess drive belts 5 than

the surfaces of Aheecnd lﬁﬁﬁ$ra¢fs'8fbﬂmd0§éétﬁ3r629@x!téﬁdiﬁ'ﬁdﬁw@érdﬂﬁ%_ prslligsg «Ari ve
belts 5, thereby 2 8 TA~ ?20QF13 -13 preventing the bill ‘guide 111 from

i nfl uenci ngnhd hermiddl &ed Pdrtioanss the st bill rPASH9EMHRG SBctids SHOWD Hild is
Figure 2, the first shutter 7 provided at one end portion of the bil

transport B@ﬁg@ﬂ@dfﬁ’éHPC{hQYfiPé}ebﬂf‘%&ﬁ%&ﬂhéﬁg@%h@ﬁ 53and fHée rieP Soill
driven belts conprises an upper shutter er 7a and a lower shutter
menber 7b . i r i e

B 11t r ans Saneroitdg 58HaRY el SaRbRHIPE L) B BN Bl Ihe g
shutter ne r . JIhe first shutter 7 and the second shutter 8 are cl osed
or opened g@ﬁﬁ8€ﬁﬁbbgchﬁbﬁ%9r@%ﬂTFﬁr menbers 7a, 8a and the | ower shutter
menbers 7b, 8b sq as to be cl.ose tp or,,apart fromeach other. Furnther, the
Tover | end por t1 o B s TRRIGS SrtfeR 248 Hibukfelh R b i i 57 pattion
retracted fromthe bi|| transport passage formed by the endl ess drive belts
5 and the Ohilesecend bwﬁrwq@m SPCmFPART ﬂaﬁqrwm@nsewﬁemerp%rﬂ%wﬂs

t hereof is connected to the tip end Fortion of a swing arm 114 swi ngabl e
about a sh&fé acegpiapleandthe genomipaiianmidhedibs wireh &g raccemiabler Afitdn be
projected into the bill transport passage between the pair of endless drive
bel ts 5 bygate naemiert2fe is @revidied atltheutdrrsivial gy pordos v inheasecond hibout
the shaft 113 froma retracted position indicated by a broken line in
Figure 2 t tramspoofiegtsattipos26i Anbilindiscansdated do dwe iwthacceptalbleFbguhe 12ill
Figure 4 is a schematic left side view of the drum4 of the bill receiving
machi ne.  discriminating section 24 is fed to a first bill stacking device 30 by the first gate

member 26. On the other hand, a bill discriminated to be acceptable is
delivered to a third bill transporting section 27 connected to the terminal end
portion of the second bill transporting section 25 and is transported upwardly.
It is then stacked in a second bill stacking device 80 by a second gate member
28.

The first bill stacking device 30 is disposed behind and below the drum



As shown in Figure 4, roller shafts 108a, 110a of the rollers 108, 110

anong the three rollers 108, 109, 110 around which the endl ess drive E@N 003
6 are wound project the outside of the drum4 through a pair of eIonga

slots 115a, 115a formed on the left side plate 115 of the drum4 with

respect to the 2 8 JAN 2003 -14 bifJ. transporting direction to extend in
the direction perpendicular to the bill transport passage and are connected
to a pair of blocks 117, 117 novable along a pair of slide rails 116, 116

in the dirgg k@eh E%Qﬁﬁé# gk ﬁé Iériq %Jbﬁ’nél'dlffedtlbﬁ“f%l?ﬁfstarﬁ’%?@%f 4H8efadds Of
bl ocks 117, 117 are connected e opp05|te end portions of a cohnecting

plate 118. ded
al ong the W@ﬁgﬁégpdggﬁo 2ﬁe§?¥8§ lﬁ” ﬂﬂigbgﬁ%ﬁ@éggg onnec%garﬁgﬁ}

| ower edge ns en ort f. th te
118 wher T T eBaRarArg SRR LS Tqrw'?@%?léfée&?'aﬁ SPsTARE BT,

Fi gure 4, tantja shaped ease ar 2 nD nt.ed the drum 4
o be” movabie Tl thetagkrbd ne Borasichtiecareand Bl S1aching A9 ven 8001 s i age.
When the release arm 121 is npved opwardly in Fig a re 4, the upper side
surface ofS3MBEfUGHare:i [die tirst bl slacsng ﬁgwqa)aotqspénmw&at@ﬁdfv%me SHUBT t he
rel ease arm 121 in substantially the horizontal direction engages with the
| oner edged sor asdn ke abhe tessiver pdls iothetirgmmed conere dhe rdyuph 4t is otgied
whereby the connecting plate 118 is noved upwardly agai nst the spring force

of the sprclogkde frone thip pesitemdspowni innFigliré Heby eltrag el Bidegtads iamd=thgur e 4
is connected to a swing arm 123 fixed to the output shaft 122a of a notor

122 nmount eseauind bi#t stacking dat/zeld® commibisicdtaswithand dranmavabhe toty@adley in
Figure 4 by rotating the notor 122. Further, as shown in Figure 4, a pulley

124 is fixetdéiver blssodnerirates Wisetne Bpus 4ne focanéd aithabktp elflon ShgeHnd
around the pull ey 124 and a pulley 125 fixed to the out put shaft 126a of a

motor 126 ; 9 gdion the body of the bill receiving machine. The drum4 is
rotatabl e abo t a center shaft 4a thereof by driving the notor 126. In this

orbod, Ten e T ReRTRgl gﬁﬁﬂﬁea%%éﬂ RS A8 SIS RE
U (ot SO B 5 bR BT B B L
of the rol clso [esctl%% any %ﬁl discriminated to be unacceptable by the bill discriminating
section 24 and not accepted by the customer although once returned to the
customer, and a safe 90 located on the rear side of the bill receiving machine
for storing received and acceptable bills.
When all received bills have been fed out from the bill receiving section
10, unacceptable bills stacked in the first bill stacking section 30 are fed to the
drum 4 and returned to the transaction opening 1. Unacceptable bills returned
to the transaction opening 1, but not accepted by the customer, are again fed
to the drum 4 and collected in the unacceptable bill collecting section 29.
The total value of the deposited bills is displayed on a display means
(not shown) based on the discrimination 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



anmong the three rollers 103, 104, 105 around which the endl ess drive belts

5 are wound project the outside of the drum4 through the right side)pljakes
128 of the drum4 and pulleys 129, 130 are nounted on the projecting roller
shafts 103a, 105a. A driven pulley 132 nmounted on the output shaft 131 a of
a notor 131 for driving the endless._gyive belts 5 and a driven pulley 133
are nounted on the side plate 128. A belt 134 is wound around the pulleys
129, 130, 132, 133 and driving force of the notor 131 is transmtted to the

endl ess drstaekhed device isD bhe fed! toettse tRAmM 13@ndnflirttdd e td0Pe HIA bill
Further, as shown in Figure 5, the upper shutter nenber 7a and the | ower

shutter me ﬁép&!ﬂng@gaibhw Vi the ill récﬁviﬁgtsfercﬁbnﬁ Cﬁftﬁeﬁ?%iﬁ@ra?{élpb%gjr um
4 so as to be 'swi ngabl e about pins 135a, 135b extending In the difection
per pendi cu : h [ i 1 J L t Q i tion
Wher et hey arisrB2pniebil asEATARNHG Secllohi a8 e Secchd bl RACREATY ey
open the bill.transport passage.,ln Fiqure rtion of the u r
Shutter mesmeioh 255 8Reh. B 3 swrdd ndheGate SUBYIRG sibsiy ety siRBessa
ext endi ng ga the direction perpendicular to the bill transportation

di rection d the | ower shutter nenber 7b above the pin 135b is forned with
an el ongate slot_136b extending in the direction perpendjcular to the bil
transportation dfidsEeidis a prhemedizdongivginad cress §RCHOBR| vievpshPwiNgihe
movably nmounted on the drum4 in the bill transporting direction penetrate
t hr ough t hedewilsrafdhe tsanrsactiopeapenisgrndiiee drdmpshaewors foguee pai r of
springs 138, 138 are connected to the end portion of 2 8 JAN 2003 -16 the
slide plate 137 Abahewr m Eigars2camdownut0leis Bovitiee abowvk the shattéB2 arsd

bi ased by the pair of springs 138, 138 toward the second shutter 8 to hold
the upper guittem adobeperhmgaand idiesihgvbe suttdre?. Arrdren 102 i fixddheo prers

137a, 137b at the closed position as shown in Figure 5. Furthernore, a pin

141 provi dggdiprit shBft 1002 €NHeRAbISraMmPAna a0iolige 181 1M Féatapyhednd hehsr um
4 to be swi ngabl e about a shaft 139 engages with the end portion of the

slide platgnEpd ﬁdrﬂéﬁrofttﬁgté?ﬁw $620THeSOUEE 801&butB&ddiRseiiE R Sirfatet he

pl unger 142a of 'a solenoid 142 is connected to the drive arm 140 between

Lne Shatt  ofa ok ORI 2a it he CHIRESS Sxtdififlg imeMlecipher ééqu'oﬁlgﬁﬁé'at ed

and the plunger Is retr rirve arm 140 'i1s ckwi se in

Figure 5 a h 9 i | at e, 137 1. ed. d e
first shutgﬁﬁﬁ?F2§§§H@$3ﬁﬁ§ Qgﬂﬂn%qﬁosééggVﬁ?@ﬁ %%}ﬁﬁ@%oﬁ%§,9[§§ﬁ8ﬁ63@3
result, the u r.shutter menber 7a and .l quer shutter ne r. 7b are
Gwung. aboutUbRITHiteheibre asT emttar b0 3% SRR 1DE is i om
the cl osed posjtion indicated b broken ljne in Figure 5 to the open

posi tion. BRURKEARCKWISE; '53%'@“?5? %t ﬂ?—;e [FHF%H (ﬁlmqléﬂteﬁ’e%%é}?e g‘&’ %rh‘ai ppﬁ‘égrl‘ Sher
shutter nenber 8b constituting the second shutter 8 are nounted on the drum
4 so as totfseaenilfF6lewamslalopionan aiguatelnath and emarairen thademt pectieonn
perpendicular to the bill transportation direction between a closed

posi ti on whard thashudles<kistlnwesed) whesabpdhe spasiesdeisam@vaddpem hesepean
where they open the bill transport passage. In Figure 5 the portion of the
upper shut pesitiventstvovda iheFigurehg 1 ra Bi8sed spdsitiondwhierh dnskelisngét ¢hal ot
144a extending in the direction perpendicular to the bill transportation

di rection apmhrhbericadibhi isstwefert tree transactibntdpeningmbendBtheamige tdighpi nill 143b
is formed with an elongate slot 144b extending in the direction

per pendi culgdeitidat m@chidd. transportation 2 8 JAIL 2~~3 -17 direction.
Pins 145a, 145b forned on a slide plate 145 novably nounted in the bil

t ti di ' h I t | ot
1ada, 1a4b, The bne 2 SSREMAE AoRFREM B fnd BhENEF 2, 0% o 138 one. end

ti f whi i . th
Pot portion o B HRWHEFELEE 35t Mgt biGeirahe shifud £ i€ RMEed it 8, | 1e
| ate 145 | bi. by .t i f i 138, 138 t d,t i {
et 155 Ly Bt DG RO, oL RPULR0% 130 a0 0w 1 sk e
8b via the, BlnS 1o % end portan of e bl bIBesment base & oMhe Sida S dium

4 is formed with concave portions 3b whose size and shape are



Further, a pin 148 provided at the tip end portion of a drive arm 147
nmounted on the drum4 to be sw ngabl e about a shaft 146 engages mﬁthz%QﬂNZ&B
end portion of the slide plate 145 closer to the first shutter 7. ThetTp
end portion of a plunger 149a of a solenoid 149 is connected to the drive
arm 147 between the shaft 146 and thg_pin 148. Therefore, when the sol enoid
149 is actuated and the plunger 149a 1s retracted, the drive arm 147 is
swung counterclockwi se in Figure 5 about the shaft 146 and the slide plate

145 is nmovesmplrisasstaieo umjth@hé eb & theassttert ReTREProdtionee29lcanhe
springs 138, 138. As a result, the upper shutter nmenber 8a and the | ower

shutt er nqﬁg?éfo?é)gﬁé?g)%%&héf&&ﬁtcgb%?g%&% élﬂ Ieéééﬁe‘ﬁr%égéfgﬁgﬂﬁﬁrﬂéﬁﬁz

145b and are nobve e cl ose Itron 1 ndicated by a Ine in

Figure 5t Wﬁ; 4.1 an LAUr €16, [ ' Nie i.ng
the str ucttg?te o) rPlt?ﬁé %ﬁjrﬁ{s%r gi?Tgéﬁgcgﬁ”nafagg\%%@pgg% §, Zrh\gﬁv\nq%hn %?%Swg 6,
the first bill stacgkin evice 30 copprises, a vane el 32 below a roller
pai 131 L&fgg%'ogﬁjmd {_HEcP%’WﬁVﬁ %ogﬂgalaég ﬁ%@?%@%ﬁ&ﬁg@?%ﬁ%ﬁ@ s
pair o i X en ss drive belts el ow t he vane ee and a pair o
movabl e erdingsan rtﬁ\?eﬁh%@rt?scmn%tb%ﬁﬁe@%a GRisaqusceaitispassible tp. 1
bill press plate 35 for pressing stacked bills is swi ngably nounted on a
support stigtecteheiheasasuet billsrremain begwegndhe isbiudies goand drabill pecaneent
supported by a nmounting unit 38. A sensor 39 for detecting the rear end
portion ofbasehBIby detestiogivdeethen or motdheshottertkisvelosedheel 32 nearer the
first gate nenber 26. The center portion of a unit side plate 40 to which

the endl ess dri vis bhbws iBFigure 2,itkedridesdried baillshb éiredderthegirdin éxdrendi ng
perpendicularly to the endless drive belts 33, and a roller shaft 42 fixed

to the moumbungd arouhd3®iiery 106; a0abHYSsand e bllinguiec e0Brielmoahtert oaripiend
whi ch the endless driven belts 34 are wound projects to the outside of the

uni t side gt @ sightipbeuan tHésugacs bh theténdleissWifve’biits 8 SiftHETSIHECoT PR
view of Figure 6. "As"shown in Figure 7, the roller shaft 42 for rotatably

supporti ngeﬁa]gsg@pﬁ,léﬁlb#[g ger around which the endless driven belts 34 are
wound anong the group of rollers 37 is fixed to a block 43 and the bl ock 43

2, SuPport e b, Mg Picffe BHEFAL BB LARCK S aidund Srbl Taghs®

bl : . 6 . . .
o3 S R, e R 8B LRl b
47. On | ' 48 | ' .45
ot her - end BSTAURSSPoMher JB7i Aguitied & EamABATEatq BempuRiisari fs ishtas. the
et bl SRR arSaRRTS SeBlohr B S1okied Rt
arm 51 and biased by a spring 53 downwardly in Figure 7. A cam55 to which
a notor shaetsidgof diergndiass dliyebattabity beomevadiein hrditgdion rerpesdicular

shown in Figures 6 and 7, the first bill stacking device 30 conprises an

upper shuttoethensurface 5bthe andigsisi drivarwaels v. ANben thependless driverabebios 2
oA 2(;Dsar-elns?loved apart from the endless drive belts 5, the bill guide 111 engages with
a stopper (not shown) and is located at a position closer to the endless drive
belts 5 than the surface of the endless driven belts 6 on the side of the endless
drive belts 5. On the other hand, when the endless driven belts 6 are moved
close to the endless drive belts 5 so as to be able to hold bills between the
endless drive belts 5 and themselves, the bill guide 111 is retracted to a

position more apart from the endless drive belts 5 than the surfaces of the

endless driven belts 6 on the side of the endless drive belts 5, thereby



shutter nenber 56b sw ngabl e downwardly about a pin 68b on the side
opposite fromthe vane wheel 32. The upper shutter nmenber 56a and the@ 8 fMANeIti3
shutter nenber 56b are connected to each other by a pin 57 provided on the
| ower shutter nmenber 56b and an el ongate slot 58 formed in the upper
shutter nenber 56a. The upper shutterz-nenber 56a is formed with a roller 60
projecting to the outside through an opening 59 fornmed in the unit side
plate 40 and the roller 60 is engaged with a guide slot 62 fornmed in a

gui de nmenbprevEhtisigp tioe et goyde Hel tblfroek iABuehoinghéhé Hoils hoaldsig tandethd ibilst
bill stacking device 30, the endl ess driven belts 34 can be noved with
respect totrhRgpSAgtiess drive belts 33 by rotating the notor shaft 54. Mre
specifically, when the notor shaft 54 is rotated while the endl ess driven
belts 34 shown i R Fi Th-ar r V=¥ S
33, the can1rota?gghguﬁgﬁ#qgggﬁg’vﬁzﬁgggﬁ?ﬁ%;ZSEQ&Q§¥ﬁ$géﬁ§§”ﬁ%Réﬁgﬁ?bgince
the pin 50”{

; ' 4 fitred i I
si'ot 52 1ol el EReHasRBR Yelaad iy e RS dihler Bl by and S € shgse s
it is lowered and the connecting arm 49 is swing dowwardly. Therefore, the
swi ng ar m 48788 Bells BGRIRG GG r BPpT BYUIeE TORTIR) 48 S A IRVSOENErCE hat ¢
42 rotatably engaged gﬁth t he gotched portion 46 formed on the tip end
portion of & hgndrthe £5cpad sHWErE S, Praridashine ptheremd ipegtianial tae Qilk
| onered and the endl ess driven belts 34 nounted on the nounting unit 38 is
moved cl oskangpermpassage soMprises arewppesshutigreamentRerdirinassa deweeshbler s 34
is lowered and cones into abutnment with bills stacked in the first bil
st acki ng degraler38h). Thefirshwbuttay7 mndetinensecdnd shuiterIdbre obsedor topened
nmounting unit 38 is stopped and the sw ngi ng novenents of the swing arm 45
and t he cobyeutving tle pp@r ashatiel stersbepp@d, 8Al drob tiydh dwer shattkr anembérs
continues to be | owered, the novenent of the pin 50 forned on the
connect i ng7by 8b 49 antb betdlese tabe apaet Boangatk athet. 52 forned in the crank
arm51 is stopped. As a result, bills stacked in the first bill stacking

device 30 are hefgdrihet vBenohee e‘?ﬂdb@ﬁ@rﬂéf MwRNtHIR] ERuBér QrWhFdFﬁCQrﬁ"ﬂ)'réj%%t_
drive belts 33 by the spring force of the spring 53. Further, as shown in

Figures 6 gpdlof betrBF‘raE{éd o il g%ﬁféréwg%%fﬁeﬁ%)t fil e@ﬁfigsg ﬁrg\?% ng

to the outside through an opening the unit “si t a
iti f - 3 i i ill
bress pl a 220 Ay e EnseEPGlveriBaE o sy g A E o HBE e S et
ti f. t [ ' 40.. ' ide f t d
i ve bel t 8 Siaeed b Bb8 dipioR ! BRI 312 S g SBOURHETT 6
link 67 ted to. 6 t I id 65 and t.uati
Bl at o 69 onES NG BOFPSH bf TAREHoiRs T PERY R SDEROAE B IERECHHLY 77
f d t) it sid | ate 40, the qth d ti whi ch |
connect ed P TABROFPASRAGSI NSRS Bf PRISSS Aire PRtscr B AciHptica tog
whi ch abuts against the rol]ler 63. As shown in Figures 6 and 7, when bills
are stackesolienoithd 3 psd $winging dbkisvyngeaimme! Bb 2 theaskall 3 Jeampl ts
34 are kept at a position apart fromthe endl ess drive belts 33 and at this
time, the witacked pospoatindieatatbby st brgkendinet ineFigoire & 163 . prajaciedtpasition | s

have been fed into the first bill stacking device 30, the solenoid 65 is

driven at emlicatpdibyt & solidilimg iar€iguhe 2act uating plate 69 presses the roller
63 to the left in Figure 6 and to the right in Figure 7, whereby bills are

stacked by the bFigurdudss sdiirsafdldinsigechew drahseirubatoftthe tidaecelass of
the bills are aligned with one of the wall portions of the first bil
stacking machine.
As shown in Figure 4, roller shafts 108a, 110a of the rollers 108, 110
among the three rollers 108, 109, 110 around which the endless driven belts
6 are wound project the outside of the drum 4 through a pair of elongate slots

115a, 115a formed on the left side plate 115 of the drum 4 with respect to the



2 8 JAN 2003 -21 device 30. On the contrary, after the notor shaft 54 has
been rotated, the nounting unit 38 | owered and the bills stacked in fI8eJAN 2003
first bill stacking device 30 held between the endl ess driven belts 34 and
the endl ess drive belts 33, the roller 63 is noved downwardly al ong the
opening 64 forned in the unit side pjate 40 and, as shown in Figure 8, the
bill press plate 35 is |ocated above the surface of the endless driven

belts 34 on the side of the endless drive belts 33, thereby preventing the

bi Il pressppl ﬁbﬂs?értfrfg)mreafdwﬁt@cexténﬁ he_theedirestioprirpenditwér theheibills
fromthe first bi stacki ng device 30. The first bill stacking device 30

is further i i t par of
whi ch b 1| o A A e R R O T R rg T

rovabl e Lol RArdt At fi TG et eﬁﬁetﬁé@eﬁgﬁ i BeRL 5
above t he. HADSROLRsED hﬁtﬁ?%é‘? A Be8S 0175 d Wrea RoBaRbfiellin e B0BhSRe

bet ween the pair, of endl ess d ive bel 3 and bills are received on the
dpper _sur f €08 RAMPRs T BGoT el ad LRIETB VTS He (e ARG #7Q PATHORS) o
bet ween the endl ess driven belts 34 and the end] ess drjve belts 33 for
feedi ng ouPf aHPMRG 120 proyidemalang the lpwear sidescri apaiedt rdleys 119he! 17 are
stacking plate 70 is retracted bel ow the upper surfaces of the endl ess
driven bel conBectes] dedhpilomeraedgatpartieds at thee opipoisitet aodi pertionst ef fioei n
this manner, the first bill stacked is not subjected to a frictional force
fromthe endheestirmg plade 8B whasebyTther ebrumextinigt plate ¢m8us dinsathtonnevdrilyst
bill can be stacked in the first bill stacking device 30 in the desired

manner. The secopd Shblnsihakigurg Aeyistdstihtlly Lishaa relgaset drm Xt apt
t hat 28 .;~~1 ~~i~-22 it is disposed adjacent to the second gate

merber 28 amslielidritheeruds 4b bel mostBle A tﬁermeécttdtﬁbet;b@ndj|@0wrtt@dh@aém

direction thereof is substantially horizontal. Figures 9 to 12 show t

structure ankpBritidssadboidIotiien &@érrﬂfgh% AP Bpartdhiie Hﬂib‘a?é&ts for

stacking bil omn In ures 9 to 12, the brl

Stacking ded bt o prERAl 6r ABRIRIEA% 1 & BRRrASLIrA Mo I forcthy ance

and a sensor etectin por I ons o to the

biate 94, yfhﬁt%é‘“ﬁte%ﬁ%%egémﬁ |1|Hé %{b§t€r*®ft§?§e?9{§t§8“2¥'3'@ﬁt%t% ppdpes’ "

accordance the nunber o stacked there and a bi.l| ate
o5 1 provit tteotov@ré@q%aomqn at epRatT o R ot ﬁ&%ﬁat v
The bill e 95 is fixed to the tip,end tlon of alin F
connect ed ParR V@“%ﬁ@@’ﬂe@'ﬂgoﬁ laje gaﬁéﬁmv Upw%et yeeggln%éhewmd ofge
respectivelg show the state when a has {ust been fed into the saf.e 90,
when the | 8hHie\grend 1g0r ﬂ—h@r\JRﬂerﬂﬁ@ Wfﬁlonh@fs hee@iease arm 421 He Rigwee §dsand
the bill is led along the |ower surface of the bill press plate 95, when
the bill haonpested to arewingearm 128 tixed tatke outpwdshatit 236 of aamoierd1 22
portion of the bill is detected by the sensor 93 and when the sol enoid 96

has been dniaeied onthessde piate dddi ofgherdtupo4 @indnsaohovablebipwarile ssFigusiee 95
toward the bill stacking plate 94, thereby stopping the bill fed into the

safe 90, andy hstatingthendoweritdn of the bill has been scraped off
downwardly by the vane wheel 92. Mre specifically, when a predeternined

time period has paghes @éél%wﬁll@ﬁduré’a@ a“ﬁ@iléy‘t%ﬁé‘ﬁxé@i@tt@s@%ﬁté hes
| oner surface of the bill press plate 95 by the vane wheel 92 and the rear

end portio | 9651 s
driven, tth gi)eyagﬁgg!pléﬂr‘% e Eé?% ?B&R?ﬂn%@%t”??@ u@%{)1gﬁgar§@ aem‘é%,
fixed to the output shaft 126a of a motor 126 mounted on the body of the bill
receiving machine. The drum 4 is rotatable about a center shaft 4a thereof by
driving the motor 126. In this embodiment, the motor 126 can be repeatedly

rotated little by little in both forward and reverse directions by a later mentioned



z a ~~~~ z003 -23 the rear end portion of the bill is scraped off
downwardly by the vane wheel. As a result, the bills are stacked on 1 BgAN 2003
bill stacking plate 94 in such a manner that the rear end portions thereof
are aligned along the wall portion on the entrance side of the safe 90.
Figures 13, 14, 15 and 16 respective]jgy show a schematic side view of the
bill receiving section 10, a schematic plan view thereof, a schenmatic front
view thereof and a schematic cross sectional view taken along line A-Ain
Fi gure 15.cps) ﬁ{m\@hd\ﬁh Figures 13 to 15, the bill receiving section 10
conprises a unit side plate 150 and the pair of endless drive belts 11 are
fixed to the unig: sj : : id: | i : e i t
side plate 150 tFt(:)'g@)’( gﬁgﬁ\%ﬁ?@‘clrﬁgmﬁ%e ﬁﬁ)’ﬂ@f gﬁ%ﬂ* e;%%%\?%'ﬁm%%%?]s 2
are vvoundbr%ra%ﬁnd rollers 154a, 154b, 154c rotatably supported by shafts
153a, 153b, W'supported by a support nmenber 152. The center shaft 153b

is fixed to the support nepber 152 and fuyther prqjects to the qutsi of
the unit side plg§§%ﬂ?w 'nas'géllﬁ%\%m o rﬁ'@%{t%g%ﬁﬁya{ﬁéaﬂf hg tql §i1t¢&’6?)§-’ck
155 is fixed to the projecti n8 portion_of the shaft 153b. The nounti n%

bl ock 155 aRo8gppethies tfiersdOgni P4sil B8 asrand wBEhihe andiesgddrivg belts® t hat
extends horizontally. The bill press plate 13 is supported by the shaft
153a, 153canrg wosngpodjechiheneuiisisiesofitbeadruns2iheouph hebrightaidsyplate prdthgf 158
toward the endl ess drive belts 11. A solenoid 160 is supported by the shaft

153b proj eitte dourhot ehd pulleysdi2$f1 3 aremousiedeopltheerovjertmgirallerasimafit3 i s
swi ngably supported by a |ink 162 nounted on the plunger 161 of the

sol enoi d 1603a,AG5£MIdresl bahepfi 32 monnesd onatheesbiput E6a i £3 taviof gakiotor
nmount ed on 2 8 JAN 2003 -24 a shaft 165 located in the vicinity of the

upper end POy khidiBhg tHE ePHRRY Ariv@BRRE SlakdandrivBa [illkss 1 394 reghdbuAte P!
the connecting nmenber 166 is engaged with the bill press plate 13. Aroller

167 rot at ag Ithc’-:T‘%"rH‘é S%t@“l 28?? IBéHH]s@?isi &oﬁﬂﬁ%@n‘@ thie plife\zONDECY 5991 gpITDer

166. The bill press'plate s fornmed wth a sensor ‘actuating plate 170

AP 3, serspin hel ARAEI AL HEIGEPT BT ESHNRAT, The o fllohs PR o
13. 5 via the pulleys 129, 130 and rollers 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
drum 4 so as to be swingable about pins 135a, 135b extending in the direction
perpendicular to the bill transporting direction between a closed position where
they close the bill transport passage and a open position where they open the
bill transport passage. In Figure 5, the portion of the upper shutter member 7a
below the pin 135a is formed with an elongate slot 136a extending in the
direction perpendicular to the bill transportation direction and the lower shutter
member 7b above the pin 135b is formed with an elongate slot 136b extending
in the direction perpendicular to the bill transportation direction. Pins 137a, 137b
formed on a slide plate 137 movably mounted on the drum 4 in the bill

transporting direction penetrate through the elongate slots 136a, 136b. One

end portions of a pair of springs 138, 138 are connected to the end portion of



As shown in Figures 15 and 16, a cam 182 fixed to the output shaft 181 of a
notor 180 is provided on the outside of the unit side plate 150 and a 8 JAN 2003
sensor 183 and a sensor 184 are provided in the vicinity of the cam 182. A
sensor actuating plate 185 is nounted on the cam 182 for actuating the

sensor 183 and the sensor 184. A swiyyy arm 190 which supports a cam

foll ower 186 abutting against the cam 182 is provided in the vicinity of

the cam 182. The swing arm 190 is swi ngably supported by a shaft 187 via a

spring 189tmndlideplganBy cleguraotiad seyronadshitter B3 That sikitepkité 189TisiNased
t hereof and is connected to a drive arm 188. The other end portion of the

swing arm BOQhé \n%q. ' [ t

proj ecting ?r odrgn%aaﬁlro%p ni“'\ﬁggSt ?%%’ ?%? mg{%ﬂﬁigggﬁﬁggﬁg%rp@% Z‘Bﬁigh?lgﬁg%aged
with the n i . I i i ; n 195
IS provi degﬁ@@?ﬂaﬁg@%méﬁgir;tagdg\zv{%ﬁgpugt;rEﬁ?ﬁ@egﬁdz{/%gﬁ%r é@énfa?% f:gfebbi |1
receiving s ion 10 and.a sensor 196 is provided for detecting the rear
end porti oﬂgﬁﬁﬂ C{]ﬂslepspcgsom%rﬁ a&ﬁ“W%m FI‘\%U'% g'l receiving section 10. Figure
17 i h ti i d [ f bill - out devi f t aki t bill
fr olmst ﬁesgi lelrrar :a Hﬁb?ﬁ@\ég‘%gﬁaﬁﬂ%(ﬁmw&%ﬁe@gﬂ ti@[é%ﬁ gggiq?éofsgshggia%#ﬁ ﬁ‘blr eS
17 , the bill take-out device conprises the take-out roller 16 for making
cont act wi MPUMed padbesiuerdiqle swingakie apiout 8 shadt 13Rkiengages witlethsi end,
the separation roller 17 which cooperates the take-out roller 16 to prevent
two or nor gogian ef themtlidegilate $3'Aulasenéotise gecaha shatter 8a Tihei tipand portion
transporting roller 18a touching the circunference of the take-out roller

16, and a bf lthet piucigeessiZend @ sBRrmodpr43iingonneeted docthe driver adf, 140
driven roller 20 and a rotary encoder 21 for detecting the thickness of a

bi Il basedbetwébe thewiatft 089 time theveimetd 1 of héfdorls,i wRenrthkel f5legBidvhen ig
bill passes through the gap between the reference roller 19 and the driven

rol ler 20, adgisteti aadtie piumyarer424 ief rditddiedetivs tdiive it PR1T & &wun
encoder 21 and outputting a detection signal. The take-out roller 16 h%s a

ci rcunf er epfy [ SAIn f i faq G} I 1:al i-S~d Q8 med
ol ong the. CoSRSHin TiguleBIRIT InE Syt 19 ShURB! sIF 1481 775 oy
portion an ol i ‘ ratd I 17
s formed a0 GHERHI SLEE Z85aRr g SbrRB e of M SEPPES RS Bk
smal | di angt oft | he | arge di aneter
orti on, _t Adesul he Bnef 8huRer HmbaRarHad ilb dewhl Bhuler perRRE T ere ne
take-out rqller 16 . .Thus irs ill .separat,i ion,is formed by the
t akeout rogwgﬁgfg)b%gh? H@ﬁ%%@aﬁ%v'@otﬁ?eqmﬁ?%r%éﬁb\/%f?ﬂ PHY MAEDIowr e
bills frombein i mul.t anequsl ake ut. The transporti roller 18a is
connect ednll'l? %Iogﬁapﬁﬂsﬂt'oéh@ tcai%‘éEViaag%P St iR in ¢ ﬂﬂlﬂr§r5i@l§n%rﬂpe&‘ REEGRA- bi | |
separation sectiogon is forned by the take-out roller 16 and the transporting
rol ler 18a for pASVEMRWRJNtMEUE? Srdhe bPPekshuBar meembesi dalanthsvrdoyer aken
out. The torque limter 18b is constituted so as to disconnect the
t ranspor t i figuttey membegBaeenstivating pfppsecendshuiter 8vdrermoustadpguse drum
4 so as to be swingable about pins 143a, 143b extending in the direction
perpendicular to the bill transportation direction between a closed position
where they close the bill transport passage and a open position where they
open the bill transport passage. In Figure 5, the portion of the upper shutter
member 8a below the pin 143a is formed with an elongate slot 144a extending
in the direction perpendicular to the bill transportation direction and the portion
of the lower shutter member 8b above the pin 143b is formed with an elongate

slot 144b extending in the direction perpendicular to the bill transportation



2 8 ,~A~~1 2fIfl3 -26 acting on the transporting roller 18a is greater than
or equal to a predetermned torque. In Figure 17, the reference nune?$J5N§MB
designates transporting rollers provided in the first bill transporting
section 23 for holding a bill between thenselves and a bill guide 23b
formng the | ower surface of the fir ?_bill transporting section 23. The
transporting rollers 23a are rotated taster than the take-out roller 16 to
pronote the separation of bills. Figure 18 is a block diagramof a drive

system a”ddg?(‘}m "Mlhs SUSLERUSH 1Grrhbd bnzaelgﬁ%éfu Pgﬂﬁ%ﬂ;h@@&%ﬁb&{rﬁe&% th

enbodi nent present invention an agramof a
det ecting S I r Q. Fi he
dri ve syat I BFTRE IR, FIRREIEE of 138 S S eiRissR LSl 2 Siaiecitond
openi ng an | ogi e shutter, 2, a not 126.for rotati t drum4, a
not or 131 gégadﬁf'@gnéhh@n%tr@ﬁ(ﬂ'gebﬂmr\?eoﬁgﬁ pay Ol SKfi9? 1%’%21 ORGVEMY t he
endl ess driven belts 6, a solenoid 142 for opening and closing the first
shutter 7,Partinsabmiangre genpgeiachgndha Lidespiade 'y e 6pANERIRG ta the a
solenoid 112 for projecting the third shutter 9 into the bill transport
passage an@nderordion eighietslidecplete dd cloger ta tmfirstehutten 7 njhelsdidenplaés s
drive belts 11 in the bill receiving section 10, a notor 180 for noving the
endl ess dr ii¥¢Bns belsed By theapaplcdrspirithgs6138,01 38boward the fibstl $huyttess? tplhat@ 13,
a notor 208 for driving the first bill transporting section 23, the second

bi Il transgw Upper sectteem@nbendat ARd tthe neéwer Ishuiteanagaiidm@b &L thepidg
rotating the vane wheel 32 in the first bill stacking device 30, the vane

wheel 832 in4bhe4hbldt sseleekintbsiem 68 sHovnth Figurease wheel 92 in the safe

90 and rotating the take-out roller 16 via an electronmagnetic clutch 400

and an el ectrona I f I 1 el r
Qggﬂh'g:fl é’ éﬁtggld%oﬁvoﬁdé’@{a‘h? éh%&&sten%ipﬁr‘%w SOR34rive! affr 147

driving the endle ts 33 1n stacki ng device 30, a

30 and-t ne ST ABN AP AR 88 shidg Al Il 116 chlopef V5 Rerd ! €
devi oo 30, e Sthe ket |45 FSSBR A R rsd Srhher” e Ebisdid poRdiFB "0 e

second bill stacking.device 80, . t.or 213 for vi ng. t he mov e, end| ess
cr i ven bel fPRBECHIA9RR soieriid 18B0RGopreCtsd KRN STeicE Jeg DM o d
214 for drivin he bill press plate 835 provided in the second bi|l
stacking d&if égaﬁd,%aa@eﬂéﬁcn"a 186" Therarars, M@qmﬂﬁ%ﬁpfewaéé%nsa@@ugseqi n
the safe 90, a gate driving neans 215 for driving the first gate nenber 26,
a gate dri@nfdheplinger1¢9e0p reiractedgthendrive aomdl 4atseSWeRe GoUPRErcloGiise 217
for nmoving the bill stacking plate 94 in the safe 90, and a sol enoid 218
for openi ni AigHrE dEhaytithe shiaft 146 arel the slide plate 14248 Meaeddevprshthe. As
shown in Figure 19, the detection systemof the bill receiving machine
conpri ses aebdnd shuitekd egairst tsesppgdoose déthe springsbi3d, 13keAsat ragelt, ce
for taking out bills fromthe bill receiving section 10, a bil
di scri m nathexgppectshutte?24nembeti 8z and th lowemBhutter noembetr &b lairé | swisng
acceptabl e and the denonination of the bill when the bill is acceptable, a
sensor 39 ppevit #esl piis thgaenuBBNGE thE piRg 145511481 hnglt Akt e ors tRE, a
sensor 839 provided at the entrance of the second bill stacking device 80,
a sensor 9 v ‘i n f i itibar
detecting té @%go%?%ﬁ%ﬁq%(?leg LGSPEYI{% B@rk%snsﬁrg?gtﬁgfqg,%%@éﬁ%o {]8%8%'}1'5)%6
sensor 184 for r i ) ﬁ%ﬁ1 JRN Labid f i ven
belts 12, a sensgﬁﬁqg? I¥§?¥Ce egpg:rgggem}llmgﬁ%ﬁlhﬁgpga%@@?ﬁ]g?E%Pgéstebrqﬁ in
the bill r iVl secthion 10, a sensor 196 for detecting the rear edge of

RES BrYiRe e

3

a bill tak bill receiving section 10, and a sensor 220 for

| ~ ~— ——
281~ As shown in Figure 6, the first bill stacking device 30 comprises a vane

wheel 32 below a roller pair 31 located adjacent to the first gate member 26
shown in Figure 1, a pair of fixed endless drive belts 33 below the vane wheel

32 and a pair of movable endless driven belts 34 above the vane wheel 32. A



-28 detecting bills in the transaction opening 1. As shown in Figures 18

and 19, the control systemof the bill receiving machi ne conprises al@rid% 2T
250 for outputting drive signals to the respective notors and sol enoi ds
constituting the drive system based on detection signals fromthe

respective sensors constituting the-tetection system The thus constituted
bill receiving machi ne which is an enbodi nent of the present invention
handl es bills deposited thereinto by a custoner in the foll ow ng manner.

Wien a cusbilimiress piate 853 oppesissing Btawed bifls isisii y ealntelrarvghsiipdroput
means ( not sﬁﬁﬁn)? the CPU 250 g%tputs drive siéﬁ§¥§yto the notor 100, the

sol enoi d 1§Raﬁ%.t/§@g§9b%%ﬂeﬂéﬁ7 éﬁ@"tﬁ@%u‘l?@t%gir §|gaft'€ﬁs %Pﬁés‘xﬁq%tﬁgxtségg”

first shutter 7 an oj ecting the third sh Into t

passage in Ol ween t e an . bi |
pl acenent H‘a@@@ﬁhﬁhseétg;s%jas?? i%@ﬁ%@%{%ﬁé@ @r? {% %ﬁ%g%or&%ﬁsﬁ)f% &'@g‘?’n t he
drum 4 and_t he central pprtion into i the third. shutter 9 proj S is
det er ni nedPl et BB sk o Bvae wiRel#R heory hedir St hae orduirctie B '
bill whose | onger edge is greates ng,bills to,be handl e the | ength
bet ween & nGSRH PRBRIT o1 BT Sk BiEta I TAMHRI o LEUess FRVEHE ks Shate fres
opening 1 on,the side opposite fromthe drum4 and the end portion of the
bill tr ansbsofqrrr@iwgean SPRBINGD ¢ 1 tavderaindeperrandielipelyt o theapadiass &g ess
driven belts 6 on the side of the transaction opening 1 is determned to be
shorter thBaltsha3, andta rofler hbaftoAgdixaside tbe enaintingnhoge38 ologeiotaiadpdy i s
shortest anong bills to be handled, bills whose | onger edges are greatest
armong bi | | suppoiegreacehteal raller acumdwhimhethebaridless dtihen dadtsp®4 tirewaind he
bill placenment base 3 on the side opposite fromthe drum4 and the third
shutter 9 pmjesisstoahel altsideabltheagait Bide platet4D thtoaghitheroferdind bills 2 8
JAN 2003 -29 whose | onger edges are shortest are acconmpdat ed between the

end portion of tPrylEl7 isph aeRERTH iChRSE v%@%ftm?uﬁé de opposite fromthe drum
4 and the third shutter 9 in such a manner that a part thereof is placed on

the endl ess drivasheldenn FTGER 7W0RD réING s ameforRbasasiPsLibBoRhd fife bi |

pl acenent base 3 in the tranSaction opening 1 and the endl’ess drive belts 5

and inputs i i j v i i hput
moans. 1 heC SUPISHEL o MRATING BRolTuifd HeRe st ot gt afhontg e
retracting [ hat t I 0si i I ' Nt o
the b1 LRSSl rbeel sl g SRl 482l ML ol B b MUeisTiad 64 2,
thereby lo in e endl.ess driven belts.8. Sipce bill 0 | onger edges
are shorteé\ﬁ%F%I %5@86%%}6{59 BSrQ%{q‘i%‘é'ﬁﬁMQ tgﬁ&"ﬁﬂ?ﬁ ﬁ'vgi%égifpfmgﬁa%nent
base 3 oppgsite. fromthe dr 4 and th ird shutter 9 in,such a nner
Chat a parihe il si Pl Al dfeciolh shahd 2 i iRty Baadel Wifya Bl o
hel d between f he egdles drive belts 5 and the endl ess driven belts 6.
Further, tRet@n/940rme [b"tht”%e &pcﬁ‘ﬁd/@%tﬂ@hﬂ arPVingea ip sy angd the SWINOVAE™ he
endl ess drive belts 5 whereby the bills held between the endl ess drive

bel ts 5 anfiStiReSwingiROss SUPPOERAY Bssteafade . (@R renth poréomrinirm Sprinbetd ise
bills have been taken in the drum4, the CPU 250 outputs drive signals to

t he not or coOneo®d teetheoswing drm4ds andethebgthar esichpottian s tihe epridgaéd is he
first shutter 7 and outputs a drive signal to the notor 122 to nove the
endl ess dr cgrneblEd $o G aeaynecting &l £9dTdss cdnneetibg! 413N 549 tibeswingably

rel easing the holding of the bills by the endless drive belts 5 and the
endl ess _dr gysportied by the shefit4and i foraibd Hath Qtﬁirﬁlﬂosﬁeigmlgossgm@ld heot he

notor 126, thereby rotating the drum 4 counterclockw se by 90 degrees from

the positigR slagwate BI6H 98rBrihed h 8 ERFIK hrmt B8 Mhd IbisSEAIRPH! sPARGASS

formed by the endl ess drive
downwardly in Figure 7. A cam 55 to which a motor shaft 54 is fixed is rotatably

mounted on the crank arm 51.
As shown in Figures 6 and 7, the first bill stacking device 30 comprises

an upper shutter member 56a swingable upwardly about a pin 68a and a lower



28.; ~,~0 ~~,~ -30 belts 5 and the endless driven belts 6 is directed
vertically. At this tine, since the bills are no |longer held bet weenZh&#N 2003
endl ess drive belts 5 and the endless driven belts 6, the bills whose one
end portions did not abut against the first shutter 7 fall onto the first
shutter 7 by their dead |oad. Then, {gie CPU 250 outputs a drive signal to
the notor 126 to repeatedly rotate t%e notor slightly in both the forward
and backward directions, thereby applying slight vibration to the drum 4.

As a resul thugiae rﬁ@dwb@rswrmmgablé ldpwiw g1 edbolitonapih B8 binr fHe Shdg t er
7 but whose one end portions have not abutted against the first shutter 7

d f
ue to fri gﬁge&&é fréﬁge\‘%g\f% whbb 21188 uplole# §hﬁﬁé’ien~!e'ﬂrﬁl9era@6'é ERptthadaest

the first tter 7 reby one end portions of all bills in the drumare

reliably a t t 6
slightly i %hgﬁ]% mteﬁié o %fﬁgcgé{aﬁ% e@\?\@ %&g?g %J %%Eoé grggpt{)@ggpe&rﬁdlged
tinme perio 0 uts deiye sjgnal to,t 12 ve th ndl ess
i ven bel KU htﬁ@?éﬁ@mﬁsr bk it & Blori A s i Bt Ofet RBuBReor
the first shutb g have been aligned between the endl ess drive belts 5 and
the endl es§'®)PPPERSBel ts 6. Then, the CPU 250 outputs a drive signal to the
notor 180 and drives the notor 180 until the sensor 183 is actuated by the
sensor act uati ngTpeaiRper ghuiae mamber 68giisdogngdavith & ralenG prajeetingety 250,
t hereby noving the endless driven belts 12 away fromthe endl ess drive
belts 11 atheloisiderthriugh as apening 59 fosnedlmathedunsut wide mdatepd0 280 the put s
a drive signal to the solenoid 160 and drives the solenoid 160. As a

resul t, theol@r®@jsenyagedwithea gaidecslobbi?l farhreechin d gpidesmephizeres 118ubpared
toward the endl ess drive belts 11 by the spring 158 via the link 162, the
arm 163) t bg thelbieck 487 at the tip end portion of the arm 163 and the
connecting nenber 166 is retracted behind the surface of the endl ess 2 a

la~ 2~~3 -31 dri wmé)md§cdr2stnntéd1ﬁrs$Itﬁiestﬁckﬁﬂi@d@mﬂees@ fHd vadkalst @rivdn
agai nst the spring force of the spring 158. Then, the CPU 250 outputs a

drive sign t I It nd
out puts a gﬁ %/243(%3%2 to (ﬂN&ﬁi?%ééﬁ t?l?B{(ta%@r%ele&Qd r%P%gé?ﬁe&gnc}F bj% ve
belts 5, t ﬁ ﬁqging out the bills held betmeen t he endl ess drlve belts
5 and the enJ ess driven belts 6 fromthe drum 4. The CPU 250 outputs a

bi s has been | IPBOPEC fﬁ?éf'\@ﬁ&“éﬁ?@%ﬁ&?g%ﬁo:ﬁ?@%ﬁ%ﬁ Al dfe e,

fiee?%f’ﬁt BrfehbelS %g%wni%ﬁ'?‘qqﬁe | Shd el : eafé Bt Betts
185 CPU, 250.
e Aol B S50 5 180 T

SW ngi ng the drlve arm 188 cl ockwi se about_the shaft 187 and the swin arm
190 connec P&l SOofarmedipnvbeiannesding arm i apdi fitted §9o; esqaleng ade SR
about the shaft 187. As a result, the shaft 153b engaged with the notched
portion 19formedriedthiercranls arinpSe rsdblgsed idowmsartde bywhe ¢ paing 330t issowsved
horizontal ly al ong the opening 192 of the unit side plate 150 and,
t her ef or e, ahbdhemdinessting aved Dl swul@ downmr@w.tTdmeﬁbrehﬁw@adAiregarm 4%e
belts 11. Although the drive arm 188 is swung cl ockwi se about the shaft 187
by the not ¢y al80swahgl déwewsedigdsy {8 spsingcs 8ianedtiey roller sieaiédi2 extatesly ng
plate 185 and an actuating signal is input to the CPU 250, since the
SW ngi ng rr@mgagéa with theenstshad paitiorl 468 formBHeetHeetp bndt p@rtibhldfshbeming

n

bet ween the éendl ess drive belts 11 and the endl ess driven belts 12, the

SwWi ng arm LgQ 45 s e?feB hé'rﬁBuﬂﬁH?%tPSBQ@ I%Wéré&ﬁ’ﬂ@rth@feﬁdl@ss
bills. As a result, the en ess rlven are biased by the spring
force of t Bﬁvéﬁrﬂe”@ FPAUME BntthE rfOGhTS Uil dEisIRbYEd Hod b iHefendless
drive belts 33.
When the endless driven belts 34 is lowered and comes into abutment

with bills stacked in the first bill stacking device 30, the lowering movement of



28 ,iA~1 ~L~~3 -32 bills are reliably held between the endl ess driven
belts 12 and the endless drive belts 11. Then, the CPU 250 outputs dlBWﬂFZWE
signals to the nmotor 131 and the notor 207 to drive the endl ess drive belt

5 and the endl ess drive belts 11, thereby feeding the bills held between

the endless drive belts 5 and the engdl ess driven belts 6 and between the
endl ess drive belts 11 and the endl ess driven belts 12 into the bil
receiving section 10. Wien the bills are detected by the sensor 196 and a

det ecti on thée gn@lintirly LUNIPBB it etdppediihl 2% swingin§rhbvahents pite sy aianal s
to the nmotor 131 and the nmotor 207, thereby stopping the endless drive

belts 5 andh big tﬁ Fing V& e éﬁehgls@gto? Y] Yhé"éTrQHksar §t10p
signal to the solenoid 160"t o stop the sol d 160. a resul t e bi

Do P By g B Iohared, Jhé%aveﬁnaﬁ BPIHein' 6 fSrmidd LRareMd R lipd

Then, the utpu rrve si gna

For var d G BLASGANS] 081E et féhweé?%béﬂf ﬁ?@%ﬁ? T tﬁs"ﬁ%@;ﬁpaﬁ@‘» qu',som
he endl 6280 Sﬁieéir%\%ﬁéfrégﬂlﬁﬁo@w&%% i@%?ﬁ%ﬁrﬁ% SRR TR

bills between the endl ess drive bhelts 11 and i tsel he notor 180 is
further rdieivegnibe radlasy divenaitsitiaed §h%lﬁﬂdl§$5t5¥!|\’tesbq|§ 32 BYI1be SPringay
fromthe endless drive belts 11, the bill press plate 13 is gradually noved
away fromforee ehthespringioe belts 11. As a result, when the sensor 171 is
actuated by the sensor actuating plate 170 prOV|ded on the bill press plate
13, an act uat i orFwihgrabs iskoimmpntFigorash@ adel?, 266 hilhpredseplert 0o mprisaiss a
stop signal to the notor 180 to stop the drive of the notor 180. Figure 20
shows t he staelter 6@ projetingtd tiie bBlsite thtapgpednaspeningsay forohiedin pud Linilg t he
2 8 .IAIV 2003 -33 actuating signal fromthe sensor 171 to the CPU 250. In

this stateidéhglat®ra® aacd ipagiton wparbildns theosuppertbinaft Bessr Bwahgably and
the endl ess drive belts 11 becones substantially zero and, therefore, the

bills fal |SLRdePtlr§ ﬁhé 9%re§§%lzﬁé@53 Ori iy ofHeriHarkE 3% élﬁ’@ﬂn |WFEIQUF@$’ Binl 1 s
fall, the | eading edges of the bills are substantlally aligned™wi th the

f I |1
?pgﬁ{ t ﬁ gr lt@é%\r/éﬁepéﬁgp cﬁ“bﬁé Mﬁé ﬂn‘iageézfoe ggfﬂe@% fe%nd%%bﬁ%@eﬁafés@ S

t| nme period has passed

out puts & BT, Bo0p SR %ﬁé’h O P 0 . B B Bhcay

f d ti bi Ll s whos d d

L7 Folar dBGH BRSHRRERo b Afar 8. F Sl SRRt SRR kB R0t
| ate 13 dth dl ive belt 1. Th CPU 25 t d

2 oo toa$%eﬂap§%.qr§a?wgf' VEobhEe b b URGRER) B bt

sensor 171 i.;s actuated t he sensor actuated plate 170 ang an act uati ng

si gnal is Y ﬁtdeteatt%é’r Ue £3oer eRE RPUODSY WHIGHUBCANRYPFASPJRE! LR §Mthe

not or 180. Further after acgredet ermned tine period has passed, the CPU
250 out putRorioaat iee inlyhZlanchthensidegustacesol whichy abets agaimst she 18iter 63.
reversely for a predetermined tinme period and outputs a stop signal to the

nmot or 180 to st oks ishewminFig@eswbidre 7hevhen bilsaaee Isthckakimdea firakbbbi | |
press plate 13 and the endless drive belts 11. In this nanner, vibration is

appl i ed t stadkingideviced30,rthp eidlews dieembels 84 apekeptiata pd)sutldm apialr som
between the bill press plate 13 and the endless drive belts 11 and the

rel easi ng thpairRiiesd@e belts 83 aleaehis tifk, likadiciatripsiteBotdisutbidd=ner e
aligned with the upper surface of the |ower end plate 14.
the roller 63. After the bills have been fed into the first bill stacking device 30,
the solenoid 65 is driven at appropriate timing and the actuating plate 69
presses the roller 63 to the left in Figure 6 and to the right in Figure 7, whereby
bills are stacked by the bill press plate 35 in such a manner that the rear edges

of the bills are aligned with one of the wall portions of the first bill stacking



The received bills held by the bill press plate 13, the lower end plate 14
and the endl ess drive belts 11 are then taken out fromthe bill receiving
section 2 8 SAN 2003 -34 10 one by one. For this, the CPU 250 out ppgs/AN 2003
drive signal to the notor 208, thereby driving the first bill transporting

section 23, the second bill transporjj_ng section 25 and the third bil
transporting section 27 and rotating the vane wheel 32 in the first bil
stacki ng device 30, the vane wheel 832 in the second bill stacking device

80 and t hedsvige 3theel 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 moHar trd cc{)rﬁe?ré/ ‘éqtérh?n HbRES sHA V54bﬁé%3bééralr‘eb§a?e eHdt, a

Erele;jgtirlmaned nunber. of ocate on the si e of e en rive he
f eedi ng ou@%uﬁiﬂﬁq‘%t ?VPBW?H tg‘rgotgr?rfzaﬂtégﬁfe'gfH ?{)'rna 3%3%9@@@%% t he
Il R
he t ake- ol i3 & mayedsTpuFireddli dian HE%%%@HS.%?(E@@PG ShnerE e i

di aneter portion and the Iarge di anet er gortlon not shown) which nmesh with
the smal | BREBAEPANDGSSAWN IMEIgUse §ethe AlldIress tﬁi%‘h'%lﬂﬁ&tﬂé ahiwig the

di aneter portion of the separation roller 17, a aration force acts on
the bills $udace abthe erdless kilrlvee;m{tat%an§bet3ide10f;§memdl@ssdirb§e peles 33,
take-out roller 16 and the separation roller 17 to prevent two or nore
bi | I s f r onihesélyprevemtingdbhe billpresapéatad5/romiisfilueneing thedeed-oiut bpepatsn
nevert hel ess through the first bill separation section, these bills are fed

to the spaoktheebilledromhretfagebifistackingeteviée 0d the transporting roller
18a. However, since the frictional force produced between adjacent bills is

| ower than the fThstfirensil dtaskingrderdes e Befngrn grogidadeRRRod bilnstacRidgr
18a and a bill when one bill is held bet ween the take-out roller 16 and the

2 B 1A~ a“‘élaté@’@ bﬁﬁﬁé r?dé?%drﬁ&déabf Weich bl AR Qté%k@%it\‘vﬂ@nosﬂabﬂﬁlgt Bﬂlgue

limter 18 | ess than the predeterm ned torque and, therefore,

transpor ti nge il LakiBAIARALA RGSHRRI 0Bl %%e%e?ﬁgaqg&m e e

torque i ransp or I ails stopped by

16 i o tr andefid oA ndtodahie by Wﬁ**hé%bgﬁabﬁt@ﬁtéﬁ %@%%ﬁé‘w@%”
Simce the ETETRRL ak PfnEbilRETte. PRI BiRdRe i or R HEY O R RReled

above the upper surface of the endless drive belts 33 through the space
between the pair of endless drive belts 33 and bills are received on the upper
surface thereof. On the other hand, when the stacked bills are held between
the endless driven belts 34 and the endless drive belts 33 for feeding out the
bills from the first bill stacking device 30, the bill stacking plate 70 is retracted
below the upper surfaces of the endless driven belts 34. Since bills are stacked
on the bill stacking plate 70 in this manner, the first bill stacked is not subjected
to a frictional force from the endless drive belts 33. Therefore, it is ensured that
the first bill can be stacked in the first bill stacking device 30 in the desired
manner.

The second bill stacking device 80 has the same structure except that



a high friction material, bills are normally separated one by one. However,
two or nore bills my be fed when parts thereof overlap. This e”bOdiTqﬂEAN2ME
is, therefore, provided with the bill thickness sensor 22 conprising the
reference roller 19, the driven roller 20 and the rotary encoder 21. The
bill thickness sensor 22 detects theoill thickness by detecting the anount
of the novenent of the driven roller 20 when a bill or bills pass through

t he space between the reference roller 19 and the driven roller 20 and

out puts a tigtdisposed sdiatant to thdee€Bhddle Mbatbariz8 &RY &findutigedrubaged on
the input detection signal that the bill thickness is double or nore the
thi ckness igf sbch! 8§ hfarerhandl e %ﬁ?ild’diﬁﬁﬁ d?l%%@i@)no'?hér%faf@‘é@lbsﬁntié]%“ on
of the driven roller 20 detected by The rotary encoder 21 that the ti
period foryy he bill thickness sensor 22 detects the bill or bills
whose thickneSs 1S greater than double the thickness of bills to be handl ed

is longer than ok _equ r edet 1ped ti ri.od,. the CPU.250, judges
that two or m)rgfflgyfﬁsgégﬁ32@%@%%5@}3@@&345‘@&@5;&@0Bgéfq%f? ggi %fct]@elt is
difficult to separate such bills one. by ane, the 250 rel eases the

el ect r onagifefi @Pattgﬁ pﬁfgﬁe?%ForaStﬁPgH@Q'ﬂﬁi'fﬁéﬁeﬁa%ld eriod and drives the
el ectromagnetic brake 402 to tenporarily stop the take-out roller 16. As a
2 8 JAN ~~f1 3 - 3%S sBQwNntin FHgwres Q ke 12ehe BHstasKinbAeyice: hik optlae saife§i | |
has al ready passed through the gap between the take-out roller 16 and the

t ranspor t | ¢RQJNPEEES A UB2E Wiae) 92hat it eabaineg and la senIE P dondetasdimabiiet he
transporting rollers 23a, which are rotated at hi gher speed than the

t ake- out rreldre&ndiportiomsr @b piltshiedvintd $he safd &0y thebvansapheat 82. Bills e one.

To the contrary, when a bill or bills whose thickness is than double or

nmore the tétackeess amdviable billstaekihg mithted4rEhal aieabde bilustatkingplate t9don
time period is shorter than the predetermned tinme period, it can be

consi der edst matvablev8Hidasly oy eidcabd ehde MilhytrrNAuiRerid  ills Gacksd sed@ior ed
one by one by transporting the preceding bill by the transporting rollers

23a rot at eghdh Kl %Ms él@ft—?gstié‘%’Po&iﬂ;@dtfé:r(‘b'r@%'éiggodii@‘stak‘ked BnttP%a%néﬁélSle

therefore, the CPU 250 out puts no signal an nti1 nues the bi handl i ng.

her of , ' . e . - _
dot er m nos” ahay R A 4O Rl A ES PRI B R RO Sy LRSI B9 10 as e
and the e'é’g%ﬁﬁggﬁ@nf%}f@n@?@%ﬁ)@f&%'ng%igrgé'e” i s determ ned dependi ng

on whet her 0or I"I"'s” overlap enough to separate them by the
transporting roller a rot.at i . or,di ngl It t he
predeterm ned ti @@“ﬁ%&ﬁo& Odége%@@ al?nmﬁi%%?'g?y g@‘ﬁ‘”ﬁﬁ%e%‘g@qﬁ%‘ %a@ﬂ%;%]
roller 16, t rotation, spee the transporting rollers 233..the | ongest
engih, H&SQﬁ%?fei%é 'n?gﬁgi’ ﬁf:\ﬁ@@ﬂ@fﬁ&ﬂ%ﬁ g fpiﬁlénﬁofaﬁﬁ?%\fhhféob i
the. | ongesEdia & B anditea whis I alrefiedomsreiriars e s PR of
bills taken out fromthe bjill receiving section 10 one by one are detected
by the serBlale 266 AIRN e Bdasmberg funBeaied iMpUbessierd end thebthe reent
t he nunber of the bills. The CPU 250 further outputs 2 8 'Af!l 2003 -37 a
drive si gneind pertiere ofthebilbistatectast by éhe IsensadO8sand whan bie sslenpidtSfer eby
feeding out bills located on the side of the endless drive belts 11 toward
t he t ake- oais beéh drivé to press the leading end portion of the bill press plate 95 toward

the bill stacking plate 94, thereby stopping the bill fed into the safe 90, and the

rear end portion of the bill has been scraped off downwardly by the vane wheel

92. More specifically, when a predetermined time period has passed after a bill

was fed into the safe 90 along the lower surface of the bill press plate 95 by the

vane wheel 92 and the rear end portion of the bill was detected by the sensor

93, the solenoid 96 is driven, thereby stopping the bill fed into the safe 90 and



In the first bill transporting section 23, each bill is fed toward the rear
side on the bill receiving machine while its orientation is correctepgquzwj
that the |l onger edge thereof lies parallel to the bill transportin

direction, and is delivered to the second bill transporting sectlon 25.

When a biII is delivered to the secgag bill transporting section 25, the
bill discrimnating section 24 provided at the beginning end portion of the
second bill transporting section 25 discrimnates whether or not it is
accept abl etrenkapwndupertien déties billos ssrgmed offddvmewERlly 2yGhe Meneéiwhieel. As
delivered to the second bill transporting section 25 is transported

upwar dl'y aQ(ieélh'l?ﬂhéWé’feté’tﬁcl@ﬂibnﬁhé%llP&ta"CRth%ﬂa'te BAGAINichda PREihdiethalV hen
a bill discrimnated to be unacceptable by the bill discrimnating section

the second B RESEF E‘Ee"%é&af%%%@%’d PR ﬁ&%@ﬂ?’g‘ BRGNS el

to the fir 26 to drive the first gate nenber 26, thereby
f eedi ng thglﬁgg(gﬁ@gp %%egeo bill into the first bill stacki ng device 30. At

this tine, asshwnln 6 a e nmouptin 8 is, kept a
upper position, &Eegg ﬁgia{?g {%é?ét%e‘gwaﬁs 8¥ g@&ﬁ %tl')%%jecﬁ'@"\OBL
surface of the endless drive belts 33 and the bill press plate 35.is in
abut ment  wienDHIRRCRI¥IG Seeliami®, BCREAIq pladt wie ngrgpé,t%sszbemai& BPbt e,
the bill discrimnated to be unacceptable by the bill discrimnating
section 24viey doewef andrgsememMBiaeiross Festiona view tBken aloagsiineg a‘iné\ 8% and
fed into the first bill stacking device 30. when the sensor 39 provided at
an entranckiglgedd.s t he 2 8 'AN 2Q03 -3 8 rear end portion of the
unacceptable bill, a detection signal is output to the CPU 250 and when a
predeternined tiAe ghwmoih RigurpasisEtb 46t tre bilereCRiViB§Geaation vedonhgrises
detection signal fromthe sensor 39, the CPU 250 outputs a drive signal to

the sol enoadirftsidé pRiteEIPERS SheBalr ke dnidiesy@rive bielten Phré hikell tol ther @sis
plate 35 toward the bill stacking plate 70. As a result, the unacceptable

bill is stgppaslaO! SO bilh@nhéaiqlﬁnlg @Bgnwéh%hﬁﬁrﬁ@é p'lasteI R‘?@E@@x?én@

predet erm ned position and rear end portion of the unacceptable bill is

scraped of T/er%ar heﬁYé‘Hf‘o%@?ééépﬁ%s %@%ﬁ%&%f?%r@% ndzg%uﬁ’&“ﬁfl%gé’ |1ﬁ5%

unaccept abl e bi I's st t e first stac I ng device n stuch a

FF‘EQ?EF PZ‘“ ShBC b8 oBILl Sustored P RS 1A 15 Thaa b by
e, mf'*ﬂaw;z@@@éﬁgﬁwﬁrzﬂéaz Héﬂggahezasrgeﬁgtrssﬁ%e@;%ntm%gm%g? Harest, 250
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bi |1 i scr FIAEBCH ¢ 991&““"’“@%198%[%&45{%%3% oea theRRPURLPREIRTLP 25,
t he CPU 250 out puts a drive signal to the second gate rrenber 28 to drive
the secondtfashafidrBer The mewriinghiockddinig suRpasiackly dit engiside prate 194

second bill stacking device 80. The acceptable bill is guided along the
| ower sur f vi@ea sfide liail 556 that extensisaherizamadlyid fed into the second bill
stacki ng device 80. When the rear end portion of the acceptable bill is

detected by the $hesbill fE&spptatedd8 st supporetr byuciheothalte 158apnib3n Mia
stacki ng device 80, a detection signal is output to the CPU 250 and when a

predet er m gggPpbditirey pesmbdrdas7padsath andds Bihce@My a5 alseetbwam the
detection signal, the CPU 250 outputs a drive signal tot 2 8 'Abl 2003
-39 endless drive belts 11.
A solenoid 160 is supported by the shaft 153b projecting to the outside
of the unit side plate 150 and an arm 163 is swingably supported by a link 162
mounted on the plunger 161 of the solenoid 160.

One end portion of a connecting member 166 is swingably mounted on



sol enoid 214, thereby pressing the bill press plate 835 downwardly. As a

result, the acceptable bill is stopped so that the | eading end portiog
thereof is located at a predeternm ned position and the rear end portz AAN 2003
the acceptable bill is scraped off by the vane wheel 832 rotated by the

mot or 208, whereby the acceptable bijd. is stacked in the second bil
stacki ng 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 whephftd83 jo¥¥ten it fiee (RIAIRZA th@dﬁ?ér BAE ¢ racn of B! QedpHInfdrabat

fromthe sensor 196 that all depoSited bills have been fed out fromthe

bi |11 recel yng sapbidtfernd PORIGELY AROCOHRBLKISy Tneliibe? Habnd Sodliyifpt or

211 and rotates the notor shaft 54 to nove the  nounting unit

endl ess drjyen: 0 r : a id | cked
in the fi r{s\{9 @flfﬁPés%a?ﬁ?t%gY\%% gchegoféazgrof@iﬁgall%ép%gﬁﬁé g{negé& 1%ﬁfjls§ en
belts 34 a he endl gss drive. belts 33, this time, the bill press plate
35 is | oca?&%‘%%%%\y‘@ﬂ}ﬁ@ %%%?&Elﬂ F}%EE%W%E endl ess drive belts 33.

Si mul t aneousl vy, e U 250 outputs, a drjve signal to.the notor 126,
thereby rotati ng+gﬁ@%GP@$§AP'%tleo€£ﬁ foamed ‘Hﬁ%@tg%%ébqtléégngrm%q hé0F t i on
shown in Figure 1 and outputs a drive signal to the solenoid 149 to open

t he seconddSIARSCsr1 Al agh@ted by he serRspmhaciisdingoplate s Cols pryidedotelitaabl e
bills held by the endless driven belts 34 and the endl ess drive belts 33
are hel d byuppertanembss 182 foe dedectindthmpositieneobitheskilldriessmlatd 18. 6. Then,
the CPU 250 outputs drive signals to the notor 210 and the notor 131 to
drive the endl esAsahown ihdfigsre33! addtiits accathels? fixed o thed datpit shhkirihty

t aki ng the unacceptable bills in the drum 4. Wen the unacceptable bills

have been phkemotor 186 idrprovied ba HBLLEGEN® WiRtkesuait Gidy &|5iedn80 &vd the
sol enoid 149 to close the second shutter 8 J~l~I~ Z ! -40 and outputs a

drive signgénser §88 amd arsdridfor tdeaedyrodided indtHeheictHitbf o BRheR gbogkwi se
by about 45 degrees. Further, the CPU 250 outputs drive signals to the

sol enoi d 1§é’ns”dﬂaét@§tirﬁ£b%rte 3188 i§ ’nARRBAIdIPIHE E8th PEBIIACACtdafng thdSeRbYt t er

2 of the transaction ening 1 and outputs a drive signal to the notor 131

to drive t I i Its 5, thereby returning the unacceptable
bills ontoJP %gﬁgﬁfﬁ§% é%gﬁgn' base 3 in the transaction opening 1. Then,

the CPU 250 out pyts, i I O th ol_enqi [oj.ect t hird
shutter 9 into t/He ﬁgﬁérﬁiﬁ@ﬁﬁ@h%@gﬁs Stﬁpggf}%\&%ggbﬁﬁq%%&qgﬁﬁs{
transport passage,in.the drum.4 and.outpu a dri signal to the or 122
Lo rotract TEnGREntHR s PERIGET i 4 Vi@ o fué e 1B dHeritAr™ TR0 1 o
enbodi nent, since the | ength bet t he end. portjon pf the hill placepent
base 3 1 n SWECRDHSURGRH BYaI 106N AL ] B30T BWinGaR SHeRaT i 4
and the portion into which the third shutter 9 projects is determned to be
slightly gPeatshalt v RBE|efsRartien thaeeqf siykis véw{e%@g 4o Arversae 1 B8nger
edge is greatest anong bills to be handled and the Iength bet ween the end
porti on of Thaother engiparasrmf thasavisgarm A80sisdermed: Wah @& naicheghpottian
portion into which the third shutter 9 projects is determ ned to be shorter
t han the | &dyahddhetshafl thitlepraecagirom anldpenits 8 SPdogmedeidgbei snis Bide est
anong bills to be handled, the bills whose | onger edges are greatest anong

the bills platde50asdmedggewihanehotvieed pagtientligie portion of the bill
pl acenent base 3 and parts of the bills whose | onger edges are shortest are

pl aced on the biFmrtnéﬁcg@e@homﬁenBF@debqeb af sERSH args rigt wrdgideHo fohe
transaction opening 1. Further, the U 250 outputs a drive signal to the

mot or 100, gisBeRtiRALITER o bt 8Nl 1hred el e Bilrbeef fig sBetbrp bt v

bill placenen e transaction openi ng to pres

t he dead | . ter 2 f 1. Ly '

i1 S o ne o BEnsOr 188 J5 Prhvilectinn Fe il i P8l (RIiGha Br bifte Rl §Qt
section 1% and thelbill.discriginﬁ i ng section 24 has discrimnated whet her
or not ther%?\?gaq}éEQEW@ﬁiﬁﬁF ORA¢-t he denoninations of the accept abl e
bills, the CPU 250 displays the results of the gﬁfcrinination on the,

di spl ay means (nogusBdunis.a gaBAMARE Yderdawrolcamil Fate-pHE dexiaetasttaking
deposited bills and instructs the input neans (not shown) to receive the
bills, theowtbills fign dhe Wil eeatiiviogi seaiimretiOt o be acceptabl e and were stacked
in the second bill stacking device 80 are fed back into the drum 4 | ocated
at a position shown in Figure 1 in accordance with a signal fromthe CPU
250 in the sane manner as that of the unacceptable bills. The acceptable
bills fed back into the drum4 are fed into the bil



receiving section 10 in the sanme manner as when first deposited and are
further fed to the second gate nenber 28 via the first bill transporting
section 23, the second bill transporting section 25, the first gate N®eogbielll
26 and the third bill transporting section 27. Then, they are fed toward to
the safe 90 by the second gate nenbexs-28. As shown in Figures 9 to 12, each
of the acceptable bills fed toward the safe 90 is guided al ong the | ower
surface of the bill press plate 95 and fed into the safe 90. When a

predeterm ned tiA®sREWhIA FiqsrePEB SBd Billttgke 0l SNEEToPFpriiLHeRKe6uT ear
end portion of an acceptabl®e bill and a detection signal was output to the

co enors SEIeLTEIERoRLPTaR AN TR R AUEGFE T SRING
cioe 11" ol BE2SBH i rotqrtrt%@r% R D I e,

208 so that the, agcceptable ib Eack in the saf e 0 |n s{uch manner
that the r%raveatﬁ BoPL o dFOMSbaNG SEBUIRTRORY ¢ RN he
afe 90 on the 2 $ ~~~—~~ ~0~3 -42 de of the 92. Wen the
zust oner dté%'ssmmﬁé‘é'?ﬂﬂ Q%@Uﬁﬁﬁ@c%éb%“iﬁrﬁﬂge Pgt Fﬁ\g%f -out f9llertiea Rkt i on

openi ng 1, even after a predetermned tine period has passed fromthe
return of &l tickoress sensonR2 rcemnrlanr@atr@tﬂsermemtafp iqglrivent todles @@ t er
2 of the transactr on opening 1 and the first shutter 7 are opened and the
unaccept abdrd [ rotargrendoaeni21 fpf detewimg thees thidkaess tatka il roades dnutine4 i n
t he sanme manner as when depositing bills. Then, the drum4 is rotated
count er cl camoustot theampoentant of Whedavéen rokee20 Wneneabilbpassed thfoigh the

unacceptabl e bill collecting section 29 and the endless drive belts 5 is
driven, whgsebgtwéen thweserirll ol § b ar BieChivertididrion, detetiRE TRPLIAR] e
bill collecting section 29. According to the above descri bed enbodi nent,

when bi Il spéigyg J1a8n detéaiibr Bytthe dtaip encoder il dnBtoef u‘tthr‘i*g@ Hbgedort he

endl ess drrve belts 5 and the endl ess driven belts 6 is re eased while the
first shutg all is closed. Further, the drum4 is rotated counterclockw se
by 90 degre s so that the bill transport passage is directed vertically,

ther eby dr oppi ngrk g RE 1.5 ELs e A0 kARGEe ARl hRLNeRDhEE Achess

drive belts 5 and Thé én ess driven ovvar iTst Shu

Then, the dl ate o f and
packuar o diEigRbtt L eRE et A e aitubeid P & il A Rer
Therefore, when t nto the first, shutter 7 nd poctions
of st ofPRENoRSraslLdREratRr Bodiin e atds Hiarnens Do TSk o Hene
first shutter 7 and one end portions of bills which fell towardptihe first
shutter 7 $RRAMRAEQGE rRder Azuttfercrna@awrts@ qrn@llﬂ;argetegm@rtn@,n ? large JUGHET i nt o
abut ment agai nst the surface of the first shutter 7 g appl yi ng slight

vi br at i on B@rtiafe agduasmalhgdiametsupertioonadnsheun) ithak mgshamittbihe daige t he
drum 4 can be reliably aligned with the upper surface of the first shutter
7. Ther ef odiamedeepoition; te smadtdismsited poréon apdgheArrge diamesterdpertian of
greatly as in the case of European bills, one end portions of the bills can
be reli abl thedbkgroed raltet 16 favs, adirehbilltsﬁpaamatidny sebton ik ormed bylthertalké- or
the liKke.

out roller 16 and the separation roller 17 for preventing two or more bills from
being simultaneously taken out.

The transporting roller 18a is connected to a support shaft 18c via a
torque limiter 18b and a second bill separation section is formed by the take-out
roller 16 and the transporting roller 18a for preventing two or more bills from

being simultaneously taken out. The torque limiter 18b is constituted so as to

disconnect the transporting roller 18a and the support shaft 18c when the torque



Furt her, according to the above descri bed enbodi nent, since the length

bet ween the end portion of the bill placenent base 3 in the transac%%ﬁﬁA
opening 1 on the side opposite fromthe drum4 and the central porti |%2@3
which the third shutter 9 projects is determned to be slightly greater
than the length of the |onger edge gjc a bill whose |onger edge is greatest
anong bills to be handled, all bills deposited by a custoner can be
accomodat ed between the end portion of the bill placenent base 3 in the
transact i OfciRREOh Mg ﬂraﬁ@;@@ﬁihgerofléPﬂBé hse%ﬁi{d!@? tha8r égrgalttb' & grédbtbhﬁrne%

Furt hernore, according to thé& above desCribed enbodi mrent, the |ength

bet ween thﬁ”apﬁ portion of the bill placenent base 3 in the transaction
opening 1 on e side opposite fromthe drum4 and the central portion into
which the third tter rojects is determed t.o be slightly greater
than the. I ength DYTBHE 0B relirgbosndbd EiesSng st adoeting et oo
anong bills to b _handlﬁd ﬂg? the I ength between the eqﬂ portL?n of the

bi Il pl aceREMideada Wej HrstHll ttrananeitingnsepian rg 10A0IHBYsA dull givaane
fromthe drum4 and the end portion of the bill transport passage fornmed by
t he endl esthedpsel¥epeind abihguide: 28hdfarsingrihectowen surfacenot tee Jirab bdt t he
transaction opening 1 is determned to be shorter than the | ength of the

| onger edg&aospartibgldeciibn LS. Thedeansmyting sokdrsr23s arantatpdidstar tmrbthe
handl ed. Therefore, since when depositing bills, the bills whose |onger
edges ar e tpkeavestollendBgobpronsoteahieesdzardtied alrisllsccommpdat ed bet ween t he
end portion of the bill placenent base 3 on the side opposite fromthe drum

4 and the third Bigutré ¢8 i9 aswloals dizgrahubf agirivesdystéae an@ aBcofithdl A8 4#
third shutter 9 and the bills whose | onger edges are shortest are

acconmodat §%ilp@c‘éﬁﬁﬁ%ﬁﬁ'&mﬁé wHIER i9BnEmbbaimbht oPtes presentingenBoAaride

side opposite fromthe drum4 and the third shutter 9 in such a nmanner that
parts therge regn q e } h i Qﬁﬂ jted
in the tran aucrtéi g% %Sﬁﬁ‘ﬁ%ﬁ'@qc r?%ggifr%ﬁéaigwﬁ?a gﬁt}é?ﬁggﬂtﬁeﬁdttcﬁ recglﬁ{vi ng
machi ne, i{Hec?éQTective of the sizes of the bills. Further, since the length
bet ween the end 'portion of the bill placenment base 3 on the side of the

Shut tor 9 pr of eck® TOWEILFunE & shREMRERBRT RER kI fashividghaBnl @

| onger edge_of .a bill 0, onger _.edge s, shortest,among bills t

nand!ed. - crRPrRes aupelE BbIo Een B0 Hnd Rt b5 s608R"E: A wolaio 22 anger
edge is shortest are returned on the hi]l placenent base 3 and,

t her ef or e, "ARWG IhE gﬂ%}" 4e SRS {% der deving: the endiessirig belis I%@. Maiek ner
according to_the above descri bed enbodinent, bills are held between the
endl ess dri<e fBeIeeVing thedendlessrdness belts ana tsglleroite 1 4@Hor ®nemsa &nd hel d
bet ween the endl ess drive belts 5 and the endl ess driven belts 6 and are
del i ver ed closingeths filst sbodieri7ng ssenoich149 forhpehind andanosingribesacdis
transported so that their |longer edges lie parallel to the bill

t ransport i siouitbr& e solenaittl €2 éor ricjéctinghtbeehirdngiutéen 9 intethlei bill transport
transporting direction are much different can be fed into the bill

recel ving p@@éal_gwari@ retrading itdhstafrdinna mbeom@e7 foodelingeihat eadipsmrive

t her ebetween. Further, after the bills were transported to a predeterm ned

position byekdq 1epdiheskillteceriRgsettidh N MGtoRNIEEET MoVRd theldngildss the

I
bill press plate 13 is projected and the bills are held between the bill

press pl atgrieh B@gstig,eg%ﬂ’é § 190 fb‘?éﬁ@bitrﬁ; the bill Esstﬂﬁte‘?? | §$fo@r 25

belts 12 are nove predeterm ned posrtion apart fromthe endl ess

driven ! 0, . I . eas) i . t he
bill pr esgfogl %M@S&%ng@f@ﬁet%%smég%%%{ ?g ﬁé }ﬁéé}&gfdogm {nrénpﬁéﬂbrﬁ'l S
on the | ower .end.pl ate, 14.. Therefore, .the bi.ll an, he transported hat
Chei 1 ongeac RS anpdng doisd BE o gtorting aeltiop 27 gBiatngs i FARe Mt even
in the case of bills whose lengths in the bill transportjng directjon
diter gr oBg,iretl stagkngdew @éq,ﬁgeé/@nec\ahe%@?%mﬁtﬂ bilategred daee ¢ ne
upper surface of the |ower end plate 14 and the bills can be separated one
by one and8®anditba.vanerwoeer92 iriher safePQ androtaliing theitake-opéoolermbdivient |
the bills

an electromagnetic clutch 400 and an electromagnetic brake 402, a motor 210



dropped on the lower end plate 14 are held between the bill press plate 13
and the endless drive belts 11, rel eased and again held between the bil
press plate 13 and the endl ess drive belts 11, whereafter the bills 48 dAR @3
out fromthe bill receiving section 10. Therefore, since vibration is
applied to the bills, it is possibleyto nore reliably align the |eading
edges of the bills with the upper surface of the | ower end plate 14 and
separate the bills one by one. Further, according to the above descri bed
enmbodi mentfor glrinig thiel dradlesedfied belis 3yintthe fiesidbi# ssacking eldvidd 3014 rhotan t he
bill receiving section 10 toward the take-out roller 16, it is possible to
take out the1 Bot P@taﬁih?ﬁhbhﬂoﬁjr'éharfﬁsﬂ?'iﬁltﬁé fREChillaftadhing 460k dbandege
roller which is normallly provided and, therefore, the Structure of the bil
recei ving ﬁg@ n ﬁg | ifal t ki i &S i i ng
device 30 ?or g?a%ﬁ?%%qﬁ%ac?&b{%%ﬁgybﬁwég“?Hggggngﬁ?ﬁgiséé%ﬂgh?kggﬁ?ﬁg
devi ce 80 : { o] : j - i I
%@&grﬁiﬂgé;pgﬂ%%%ggﬁégbﬁ iPihd ?wét‘ﬁ\f}?&&g]ﬁﬁgs&%\ﬁcg 40, SRStk 2

device 91 © acking rece erein are
respective rovided wi,th the bil S plates 35 8 95 i C ui de
cach b 11 Y e B eieSs [ echetts, BRa3 R ATB iy BUL SBeil dedidess
and press to the Di]l when a predeterm ned ti Jperiod h passed after
the rear € %H?Ctt?’b%éf‘?r ;oying Qmam%e@ﬂl@%ngﬂpﬁﬂ béfss @é‘ﬂ&rpé@,edt'ﬁ‘ereby
stopping the bill so that the |eading edge of the bill is |ocated at a

pr edet er ni hesqsesick bith stacking devee 80sadplenoigid i iarstying éeybillspriessttaten | |
transporting direction differ greatly are transported in such a manner that
their Iong@f§5 poydded irethsr segansbbill stadkéng devicer s spleineid 6rfec driving ihe i s
possible to stack the bills so that one end portions thereof are aligned.
Mor eover, biH@eréssiplate Bétindea safee90nd gadetdrivingimears Bi1lS fauldrbang e biaste 3
in the transaction opening 1 on the side opposite fromthe drum4 and the
portion i ngatevmemnbehe28,hargatehdtivieng $heamg &oitts fos dieiiey ntheedetontiegate
slightly greater than the length of the |onger edge of a bill whose | onger

edge i s greeinetsér 28PAINBIdY ! 7 foriobiredinedbifinslatking! stags l94biet heesafhgo end
portion of the bill placenent base 3 in the transaction opening 1 on the

si de opposite af dEmGinDIY tom eékm’gtahe @HEINBOtHE! SHLtedr 188n Bhé il FaEIPRIG!
passage formed by t%e endleéﬂjd#i e belt§n9 and the endl ess #iven beﬁts 6
on the sidg, f0¢ﬁ1 transaction opening 1 is determned to be shorter than
the Il ength of the 1onger edge of a bill whose |onger edge is shortest anpng

bills to be hand)ed., Ther.ef bjl : i ted | e ction
opening 1 so tha%sb?q?\gﬁmﬁog{gﬁr%nbée’r ﬁleeggdeésf&gtﬂ%?%&e%g%'@splf gh%nfg)mblr%({e,‘;w?@ be
handl ed are _accommbdat ed bet .the end portign of .the.bill placenent, base
3 oppos { TALDIHG RN R Sobil ik Nese, S £orPOPE ik Pl R abL
against the third shutter, 9 apnd that, hills, whose | onger edges are, shortest
e accomaibe o RRRsLAY S BRen (& bilsrosh Meheswian T aculicrc bR
opposite fromthe drum4 and the third shutter 9 in such a manner that
parts ther¥Rftiah 24 lfak sisagimingéingnwheterder viotodl bl 5 agreptalylet Ardping s
deposited into the transaction opening 1 can be reliably taken into the

bi || recei gemgmivadionmef the bdbwbenithe bif istacseptakagalsenspuBOhgsiovideadkal thegt h
between the end portion of the bill placenent base 3 on the side of the
drum 4 andemtnance 2f8the~ft2afIB stdckipgrdevioeddOt hesdmddr 8Bansmvide aststinge

into which the third shutter 9 projects is determned to be shorter than
t he | engt hegfrahbe dfaheeseqtgebilif stacking dehiesesd cagensed@s bsowstiedt sistheanong

bills to be handl ed. Wen unacceptable bill are returned, therefore, bills
whose | onggrtr@staest feesFB@0, eséerddtpNg 1bidr ldeté&tiretHeapdsigdn ecAnhaill ptagsned
in such a manner that parts thereof are placed on the bill placenent base 3

so that theafi$805REnSEN1 §8SindYa SEh$&ICT 84 RGe8PEAN &y Ridtbéting the position
of the endless 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



The present invention has thus been shown and described with reference to
speci fic enbodi ments. However, it should be noted that the present 7g AN 2853
invention is in no way limted to the details of the described arrangenents
but changes and nodifications may be nmade wi t hout departing fromthe scope
of the appended clains. For exanpl epgin the above described enmbodi nent,

al t hough the explanation is nade mﬁtﬁ respect to the case where a bil

handl i ng nmachine is a bill receiving nmachi ne, the present invention is
appl i cabl elgtectind billsandhengmsdtionespertingri.t han the bill receiving machine
such as a bill receiving and di spensing nmachine and a bill counting

machi ne. Furtheras siowA®h FRANES &S&d 'E?90|tr?éﬂ?@ﬁhirdEn?é\}ste|'=Hf bhervabilf J‘&e@ﬁHﬁ;%O

repeatedly rotates the motor 126 slightiy in both the forward and bacRward

applyi ng STAGATeGHmBREGY P 280 to BiR b fudhit Tolthe ARRRa e "
whose. contnphy af ot BB ARuABIhe S Rossiim 4B oo b B Lt
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not or for applyi i bration and.rotating the |atter shaft by the notor.

2 8 JHPd 2Q03 -ﬂ&%@?&ﬂ?ﬁ?@?%ﬂ{ 26 iBEVBAGHISE WBISH 8rAIb 6 im§MHeLfcpy
250 outputs a drive signal to the nptor 122 to nove the endl ess driven
belts 6 akB§ Aresent invemigneBandiesveills slappsitegnihesetrde kna custamay ivfthei | | s
by the endless drive belts 5 and the endless driven belts 6 has been

rel eased, follewoRUT@BMesut puts a drive signal to the notor 126, thereby
rotating the drum 4 counterclockwi se by 90 degrees fromthe position shown
in Figure 1. | nsVeed,a bustewsr,inplitsea ptduetérmitedsingtruetion sigrsalibesugh ased,
the CPU 250 can output a drive signal to the notor 126, thereby rotating

t he drum 4ns@uneans (eekahaenpthe CRIg @5eesutbuentiite siprsdlsitorthehavtor T0E; gur e
1 and then output a drive signal to the notor 122 to nove the endl ess

driven belthg sblerwRy 14RAURd e Ssl8heRs14pi Mﬁar@@&t@pe’iﬂng heeahuttd! 2agdnget he
hol ding of bills by the endless drive belts 5°and the endl ess driven belts

6. Mor eoverst $ilyitdie7 AReNSrofiictfiig RRANAPAAAENG inf) 1ROUANhé 98 peRE@E! On

ibfsI ?pplhi e e drum I'gn one end portions of s onl'y wheri the
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acceptable bills therein and the bill stacki ngﬁpdevi ce 91 of the safe 90 for

st acki ng regeeategt amang bilsteibe hardlessped the ROthr RRIWRRD it BNONROTIQRe
wheel s 32, 832, 92, the vane wheels 32, 832, 92 are not absolutely
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, 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 bills



Jiil"J 2~ -49 necessary, since the bill press plates 35, 835, 95 are

provi ded for stopping bills so that the | eading edges thereof are Iafgtiﬂ

at a predeterm ned position and the bills can therefore be stacked WAN 2003
their rear end portions are aligned without using the vane wheels 32, 832,
92. Furthernore, in the above descrijged enbodi ment, although the bill press
pl ates 35, 835, 95 are driven by the sol enoids 65, 214, 96, the bill press

pl ates 35, 835, 95 may be driven by other drive nmeans than the sol enoi ds

65, 214, 9%hosblemerredges dreeshadrtast ade accobedocatzadbekveen bié emddponiped on
the lower end plate 14 are held between the bill press plate 13 and the

endl ess _drpipelisill bfacknerited RRs®dnafe s@@@b\eﬁbgh@ frie@h Y¥ee Brdi e Rinldl ther esl
plate 13 and the endl ess drive belts 11, ereafter the bills are fed out

of the bilkpn b \j i ink b end
ol ate 14 ad RETS Y S0GRRE Matihel Apl BARKE horRl i pUCRRPBA A8 e i
belts 11 cggngg fed out without releasing themor be fed out after the
hol di ng and”rel'easing of the bills has been repeated several tines.
According to th resent inpvention, it is si bl.e ovi de bill, .

nandl i ng machi ne RRtoHNERM i sianp: alags BIE and s it BaRerssnEprre dibse
sizes differ greatly and efficiently handle bi]ls. 2 Q ~~P~l 20fl 3, -50
aims: 108 tﬁamqaqtfaﬁdmw%@mdﬁge&w%sss e Eeﬁ%éearwdneum AmipBiGtRsy
with bill transport neans in which a bill transporting passage is forned
therein an@gﬁﬁb&ilréCﬁé’ﬂ%&ﬁ Billsrthreyah the swutirmeansete Etplé Ohevipwisia s in
the bill transporting ﬁassage_so as to be able to transport themand a

rel ease podiiye @ignaldpdhetsaleneidst ttherehy titnacting the third Iskuited Sahelduat er
whi ch can open and cl ose one end portion of the bill transporting passage,
and vi br at a pgsiteanshérerit propots mfothe diit trandpatingmpassageardt ooipuid al drivehe
one end portion of the bill transporting passage is closed by the shutter,
the bill tsighaptorthengotmrsio®yeherebgriowsting theehidtedd driven bbas 6t Binsdbilier is
directed dowmmwardly as a result of the rotation of the drum and the bil

transport Wwhasé Ié‘t@g?er%’és’@‘é%drféét e HebeaBodadd befveen the lind p@ﬂi@ﬁ” ing
machi ne in accordance wth Caiml wherein the vibrating neans is

const i tut egh e BAITLCBincht 7B bBROLAS ANk UTRAIthe e rdiHtr /1 no

means i s adapted to apply slight bration to the drumby slight an

repeat ed 1 alchod lnidiangf 4B agblr SOsREd A DBRKIRIALS SEikans 3. A

bill handl1ng machine in acc e vibrati'n
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When the bills have been taken in the drum 4, the CPU 250 outputs

drive signals to the motor 100 and the solenoid 142, thereby closing the shutter
2 and the first shutter 7 and outputs a drive signal to the motor 122 to move the
endless driven belts 6 away from the endless drive belts 5, thereby releasing
the holding of the bills by the endless drive belts 5 and the endless driven belts
6. Further, the CPU 250 outputs a drive signal to the motor 126, thereby
rotating the drum 4 counterclockwise by 90 degrees from the position shown

in Figure 1. As a result, the bill transport passage formed by the endless drive
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shutter 7 but whose one end portions have not abutted against the first shutter

7 due to frictional engagement with other bills come into abutment against the

first shutter 7, whereby one end portions of all bills in the drum are reliably

aligned.

After the CPU 250 has repeatedly rotated the motor 126 slightly in both

the forward and backward directions for a predetermined time period, it outputs

a drive signal to the motor 122 to move the endless driven belts 6, thereby

holding the bills whose end portions on the side of the first shutter 7 have been

aligned between the endless drive belts 5 and the endless driven belts 6.

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



10< 10<"=10%<& ()- F:3"10%& ()- ,82"10%& ()- 6G' 10%& ()- f C dEnbC
Y10%& () - "10%& ()-1 10%& ()- Y :10%& ()- @"10%& ()-8& 10%& Q)r Gy jum
HxmbC @0%& ()- 10< VAN 4

-31-

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.

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
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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
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 belts 11 to hold the
bills between the endless drive beits 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
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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 surface 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
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%& ()- ' 109%& ()-DxnbCY' 10%<& ()- 10 10 10 : 109%& ()- Yf 8GLOY& () -
YL63" 109%&' ()- 34109%& () -
TP} [ 9nbCl xG' 10%<&' () - ! XG' 10%<<& ()-! xG' 10% | & () - ! x4" 10%<& ()-m 28 JAN 2003
4" 10%<& ()-m ~S10%& ()- !!11<"=">"2"}[ MP1 10<< 10<<
10<<! d6G' 10%<<&' () - @G’ 10%& () - @ XC %<& () -G 10%& ()-! xG 10%<& ()-?"L"
P"##)))) aVK@ 10<<
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
11 are fed out toward the take-out roller 16.

Synchronously with the feeding 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
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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
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 overiap.
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
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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
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
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rrorvttwa?ghve 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
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
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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
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 bill 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
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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
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 bill 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
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and outputs a drive signal to the motor 126, 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
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
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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
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 9 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
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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 to 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 unacceptable
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, when bills have been
taken in the drum 4, the holding of the bills by the endless drive belts 5 and the
endless driven belts 6 is released while the first shutter 7 is closed. Further, the
drum 4 is rotated counterclockwise by 90 degrees so that the bill transport
passage is directed vertically, thereby dropping the bills which are no longer
held between the endless drive belts 5 and the endless driven belts 6 toward
the first shutter 7. Then, the motor 126 is repeatedly rotated slightly in both the
forward and backward directions, thereby applying slight vibration to the drum
4. Therefore, when the bills fall onto the first shutter 7, one end portions of
most of the bills come into abutment against the upper surface of the first
shutter 7 and one end portions of bills which fell toward the first shutter 7 but
have not abutted against the first shutter 7 are brought into abutment against
the surface of the first shutter 7 by applying slight vibration to the drum 4. As
a result, one end portions of all bills in the drum 4 can be reliably aligned with

the upper surface of the first shutter 7. Therefore, even if the lengths of bills
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differ greatly as in the case of European bills, one end portions of the bills can
be reliably aligned and separated one by one by the take-out roller 16 or the
like.
Further, 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.
Furthermore, according to the above described embodiment, 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 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, 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
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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
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.

Further, 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 endiess driven

belts 12 are moved to a predetermined position apart from the endless driven
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endless drive belts 11 and dropping the bills on the lower end plate 14.
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 16, 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
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of the bill was detected, thereby stopping the bill so that the leading edge of the
bill is located at a predetermined position. Therefore, even if bills whose
lengths in the bill transporting direction differ 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
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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 and 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 CPU 250
repeatedly rotates the motor 126 slightly in both the forward and backward
directions, thereby applying slight vibration to the drum 4, the means for applying
slight vibration to the drum 4 is not limited to such means. For example, slight
vibration may be applied to the drum 4 by mounting a motor whose center of
gravity is eccentric to the rotation center of the output shaft thereof on the drum
4 and driving the motor or by mounting the drum so that the rotation shaft thereof
is eccentric to a shaft rotated by a motor for applying vibration and rotating the

latter shaft by the motor.
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A ()*tﬁe'er{a(f%s,zs:)’éﬁ\% %ité 5 and after the holding of bills by the endless drive belts
5 and the endless driven belts 6 has been released, the CPU 250 outputs a
drive signal to the motor 126, thereby rotating the drum 4 counterclockwise by
90 degrees from the position shown in Figure 1. Instead, however, after the
first shutter 7 has been closed, the CPU 250 can output a drive signal to the
motor 126, thereby rotating the drum 4 counterclockwise by 90 degrees from
the position shown in Figure 1 and then output a drive signal to the motor 122
to move the endless driven belts 6 away from the endless drive belts 5, thereby
releasing the holding of bills by the endless drive belts 5 and the endless
driven belts 6.

Moreover, in the above described embodiment, although slight vibration
is applied to the drum 4 to align one end portions of bills only when the bills
have been taken in the drum 4 from the transaction opening 1, the present
invention is not limited to such an arrangement. When bills have been taken
in the drum 4, the second shutter 8 may be closed as occasion demands, the
holding of bills by the endless drive belts 5 and the endless driven belts 6 may
be released, the drum 4 may be rotated and slight vibration may be applied to
the drum 4.

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
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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
plates 35, 835, 35 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 align one end portions of bills whose sizes

differ greatly and efficiently handle bills.
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Claims:

1. A bill handling machine comprising a rotatable drum provided with bill
transport means in which a bill transporting passage is formed therein and
movable between a transport position where it can hold bills in the bill
transporting passage so as to be able to transport them and a release position
where it releases the holding of the bills and a shutter which can open and close
one end portion of the bill transporting passage, and vibrating means for
applying slight vibration to the drum, while the one end portion of the bill
transporting passage is closed by the shutter, the bill transporting passage is
oriented vertically so that the shutter is directed downwardly as a result of the
rotation of the drum and the bill transport means has been moved to the release
position.

2. A bill handling machine in accordance with Claim 1 wherein the
vibrating means is constituted by drum drive means for rotating the drum and
the drum driving means is adapted to apply slight vibration to the drum by slight
and repeated rotation of the drum in both forward and backward directions.
3. A bill handling machine in accordance with Claim 1 wherein the
vibrating means is constituted by a motor mounted on the drum and having an
output shaft whose center of gravity is eccentric with respect to a rotation
center of the output shalft.

4, A bill handling machine in accordance with Claim 1 wherein the
vibrating means includes a shaft eccentrically mounted with respect to the
rotation center of the rotation shaft of the drum and driving means for rotating

the shaft.



