DESCRIPTI ON Bl LL PROCESSI NG UNI T 5 ' TECHNI CAL

FILELD The present inventi.on relates to a bill processing unit used for e.g.
a vendi ng machi ne, a noney-changi ng nachi ne, a pachi nko ball dispenser and
a netal token dispenser. 10 BACKGROUND ART In a

main unit of dispensers handling bills (including coupons), a bil
processing unit for judging the genDBSORIPTIONN inserted bill and for
storing only bills regarded as genuine is normally equi pped. The bill
processing unit generally conprises bill transporting neans 15 which
guides a bill inserted froma bill slot to the main body of the unit, bil

i dentification neans which j udgBELLIBROECESSENEGEENIT t he transported bill
and a stacker which sequentially stacks and contains the bills regarded as
genuine. Fig. 6 is a partially-cutaway schemati c cross-sectional side view

of a major portion of a conventiopal bill-processing unit 1. 20 Thi s
bill prbcessing unit 1 conprises gﬁygﬂ@ﬂﬁé&léﬁﬂﬂEﬁh body 2, where a front
mask 4 where a hill slot, 3 is forned is r vably attached at .t he | ower "
part of the froﬁ. epregentinyentign rgiqtﬁs tRa qﬁ.prpﬁesmgﬁ%mwgﬁrﬁ forg& @ a bil |

lot 3 i ' t ached that the t.ip, that.i the.bill slot, 3,
s exposcdveieacRli 2 FooRy hansipe masinB; ambinke Ball dispensefaddan o
door at thﬁleftél%i(ehacﬁgpgﬁse%y(:h equi pnent as a di spenser, which

10 B BACKGROUND ART
In a main unit of dispensers handling bills (including coupons), a bill
processing unit for judging the genuineness of an inserted bill and for storing
only bills regarded as genuine is normally equipped.
The bill processing unit generally comprises bill transporting means
15 which guides a bill inserted from a bill slot to the main body of the unit, bill
identification means which judges the genuineness of the transported bill, and a
stacker which sequentially stacks and contains the bills regarded as genuine.
Fig. 6 is a partially-cutaway schematic cross-sectional side view of a
major portion of a-éonventional bill-processing unit 1. |
20 This bill pfbéessing unit 1 comprises a rectangular main body 2, where a.
front mask 4 where a bill slot 3 is formed is removably attached at the lower part
of the front 'face 2a of the main body 2. |
The front mask 4 where a bill slot 3 is formed is attached such that the tip,
that is, the bill slot 3, is exposed to the outside from a front mask attachment
25 hole formed on a door at the front face of such equipment as a dispenser, which
 is not illustrated. |
A bill detection sensor 5 for‘ judging whether a bill is inserted from the
bill slot 3 is disposed directly behind the bill slot 3 that is formed in the front



is not<illustrated. A bill detection sensor 5 for judging whether a bill is
i nserted fromthe bill sl.ot 3 is disposed directly behind the bill slot 3

that is fornmed in the.front mask 4. Shutter neans 7 for opening/closing
a bill transporting route 6 connected to the bill slot 3 is disposed in the
front mask 4 directly behind the bill detection sensor 5. The shutter neans

7 conpr i semask ghut Shutténmdans %ﬁn&sﬁ;em'ng}’ciesihg a bill ranSpertimg\rdutdiG ect i on,
by el evation nmeans, which is not illustrated. Since the shutter 7a is

di sposed aconneatedito de bill slot Disdisposed ibthé frondmask 4 idirectiy behind:thieshill

normal Iy positioned at a position indicated by the solid line as an initial
position,‘&ﬁe§50n§ebﬁ@h5the bill transport route 6, because if the shutter

7a closes the bill transport route 6. at the initial position, then, a_bil
i nserted from tﬂ;e shuftes mgans lgomgnsnsweshuqerchawtmems yertieally ithe

To T oRapcattod dissesonday slevatonmeans ghbaeth s ol iRsiaed.s SGR R ally
oL Ayl A B RIS o BRI S 7
transpor ¢ I AGHRHLY DedRiods ot » posithif iidicated BRERLSOHRTiE Ai Tkl mositionc
6 conpri seg, gs k@ OpeH thi Wil tAHH fduld 6)Yekatlse if the shutter 7a closes the bill
transport route 6 at the initial position, then a bill inserted from the bill slot 3

10 may directly contact the shutter 7a causing jamming.

The bill transporting route 6 connected to the bill slot 3 is L shaped, and
comprises a horizontal portion 6a, which is substantially parallel to the bill
insertion direction, and a vertical portion 6b, which rises up substantially in a
vertical direction from the end of the horizontal portion 6a. '

15 The bill transporting means 8 for transporting the inserted bill along this L
shaped bill transporting route 6 comprisés a looped bill transporting belt 9,
which is extended along the horizont‘él pbrﬁon 6a and the vertical portion 6b of
the bill transporting route 6, and belt driving means 10 which drives the rotation
of the bill transporting belt'9. | |

20 The belt driving means 10 comprises driving pulleys 11, 12 and 13 for
looping and stretching the bill transporting belt 9, slave pulleys 14 and 15,
which are pressed against the cylindrical surface of the driving pulleys 11 and
12 disposed in the horizontal portion 6a of the bill tfansporting route 6, and
pulley driving means 16, which drives the rotation of the above driving pulleys

25 11,12 and 13. The pulley driving means 16 comprises a driving motor 17 and
a power transmission device 18 for transferring the driving force of the driving
motor 17 to the driving pulley 13. An idle pulley 19 for adjusting the tension
of the belt is pressed against the bill transporting belt 9.

2 .



whi ch is extended along the horizontal portion 6a and the vertical portion
6b of the bill transporting route 6, and belt driving nmeans 10 which drives
the rotation of the bill transporting belt 9. 20 The belt driving
means 10 conprises driving pulleys 11, 12 and 13 for |ooping and stretching
the bill transporting belt 9, slave pulleys 14 and 15, which are pressed
agai nst the cyl In¢hé tiakizon et L Ui fﬁﬁg : 4 sposed
in the horizontal (ﬂ%%rhtél on E%l of ftbfkllle6ét:isflﬂﬁét ngg&hﬁﬂ?ng g%?%r%,wgln %ul | ey
driving_melovated dissetlytbelrindethe!bil slof 3 therbill idehifithsion ekt 20 foi g’ S
11, 12 and 13. The pulley driving nmeans 16 conprises a driving notol 1 nd
a power tr the genuineneseof an ihSerfted bill dndisposedg the driving force of the
driving motor 17 to the driving pulley 13. An idle pulley 19 for adjusting
the tension of s bill idéntificatsom theagmi 20 comprisesVarioussemsots iwloding 9. 2
In the horizontal portion 6a of the bill transporting route 6, whichis

| ocat ed’ di Fagnejicoiansats, suchtas maghetic headsefarijutigingethe génuinenassrefiabillp
for judgingnéhimgenuinen§§§ of an inserted bill is disposed. This bill

i dent i fi caBP@Photq sensersdispesedtacingicach others or Elaments0ayand 20bnafthe: bidl
sensors, sugh @ netic ds, ,for judgi.ng th nui neness_of a _bil], and
phot o sens&ff“sﬂtﬁ%agf@belqaaéi a@a@ﬁpeswggaclggmﬁt enat akep zhytelliand @i | |
bottom chute 22 of the horizontal portion 6a of the bill transporting route 6.

In accordance with this bill processing unit 1, when a bill is inserted into
10  the bill slot 3, the bill detection sensor 5, which is disposed in the front mask 4,
detects the existence of the inserted bill, the inserted bill is transported |
horizontally in the right direction shown in the drawing along the horizontal
portion 6a of the bill transporting route 6 by the transporting force of the bill
transporting belt 9, which rotates counterclockwise, which is the normal rotation,
15 based on the detection signal. -
When the inserted bill is horizontally transported in the right direction
shown in the drawing along the horizontal portion 6a of the bill transporting
route 6 by normal rotation (counterclockwise rotatioh) of the bill transporting .
belt 9, and passes -1?11e bill identification means 20, the bill identification means
20 20 judges the genuineness of the inserted bill.
If the bill identification means 20 judges the inserted bill as counterfeit,
the bill transporting belt 9 rotates in reverse (clockwise rotation), so as to return
the inserted bill back through the bill slot 3.
_ If the bill identification means 20 judges the inserted bill as genuine, the
25  bill transporting belt 9 continues normal rotation based on the detection signal,
the inserted bill is transported changing direction to substantially 90° up along
the vertical porl:ion.6b of the bill transporting route 6, and is transported to the
stacker 21 which is removably disposed on the rear face 2b of the main body 2,



i dentification means 20 are di sposed facing each other at a top chute 21

and a bottom chute 22 of .the horizontal portion 6a of the bill transporting
route 6. In accordance with this bill processing unit 1, when a bill is
inserted into 10 the bill slot 3, the bill detection sensor 5, which is

di sposed in the front mask 4, detects the existence of the inserted bill,
the [ nser! wheelthe insdrt@ibiIbireptrdul 47 eiinky id Statked ih B seickes Dlogheyn
in the drawi ng al ong the horizontal poftion 6a of the bill transporting
route 6 byohbeiaadaspentbiistbinganeins.he bill transporting belt 9, which

- rotates counterclockwi se, whichis the nornmal rotation, 15 based on the

detection si gnalAs thedmaown billsstoting rheans, iwhiohriszwttitlustratedheney dispbsed inhe

right direction shown in the drawi ng along the horizontal portion 6a of the

. ] g
bi I'l transthe maig body: 2, vatigusitypes! are @vailable, (fop example pthefype that eontains of

the bill t sporting belt 9, and passes the bill identification neans 20,
the bil} i in theustreken2 hinsing a paotograpbyprdinjing meecharisni, aritheityper t ed
bill. If the bill jdentification means 20 judges the inserted bill as
count er f ej Hhatiqontayns lhﬁdﬂ gustad@r%byméamaadnmwhmaas bell sasextion

rotation), Is?%as .io return the inserted bill back through the bill slot 3.
I f the bil PIOWRORS FWARCSON neans 20 judges the inserted bill as genuine,
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and inspection operations of the bill identification means 20, such as cleaning,

easier. Further, at the maintenance and inspection operations, the L shaped
bottom chute 22 is rotated clockwise to expand the space between the top chute
21 and the bottom chute 21, which makes it easier to clean eaéh element 20a and
15 20b of the bill identification means 20. |
Since the L shaped bottom chute 22 is supported to be rotatable as shown
by the arrow B, the element 20b of the bill identification means 20, disposed .at
the bottom chute 21, and a control unit, not illustrated _hefe, disposed in the main .
body 2, are electriéally connected by one cable 23 which is connected to the
20 control unit, thé other cable 24 which is connected to the element 20b of the bill-
| identification means 20, and a connector 25 which connects these cables 23 and
24. | |
In Fig. 6, the numeral 26 indicates a stacker motor, which is disposed in-
the main body 2, and drives the bill storing means. |
25 In accordance with the above mentioned conventional bill processing unit
1, each element 20a and 20b of the bill identification means 20 is disposed in the
horizontal portion 6a of the bill transporting route 6 located directly behind the
bill slot 3. Therefore, if liquid, such as salt water, enters from the bill slot 3,



3 “where the inserted bill, regarded as genuine, is stacked in the
stacker 21 one by one via a known bill storing neans. As the known bil
storing neans, which i.s not illustrated here, disposed in the main body 2,
vari ous types are available, for exanple, the type that contains 5 bills
in the stacker 21 using a pantograph type |inking mechanism or the type

that contafosexample,ithe liquidtwoukl easilybseachitheiclementy D0a whid 0t ef the bill

insertion slots on_its surface. In the conventional bill processing unit 1,

a part of identifieatigrethdamsi2pandwhefzhefiquid atiaches andsiries om¢he eldmesitsi s
structured to be rotatable on an axis, 10 not illustrated here, as shown

by arrow B208@ngds20b ofiéhe bill identificatiommeans2( ¢herbdlliidentification duactiohwfs
of the bill, i tification means 20, such as cleaning, easier. Further, at
t he nai nt e%gﬁfﬂﬂnﬂﬁ%&ﬁmﬁmﬂ&mm&pcom nopespble. bot t om chute 22 is
rotat ed_cl ockw to expangd the sgiﬁe %%%,ween t.he top chute 21 and the |

bott omThute 21ARIRRAC cerwithdhe aboyednentioned woavertienabbul preressing

20b of the_bil] identificati ans 20. Sipce the haped ttom chyte 22
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Therefore, if a foreign object is inserted into the bill transporting route 6, the

foreign object would easily reach the elements 20a and 20b of the bill
10 identification means 20, and the bill identification means 20 would be subject to
damage. |
With the foregoing in view, it is an object of the present invention tb
provide a bill processing unit which can prevent a drop in genuineness
identification capability for an inserted bill as much as possible, even if the bill

15 slot is subject to a mischievous act.

DISCLOSURE OF THE INVENTION
To solve the above problems, a first bill processing unit in accordance |
with the present invention comprises a bill transporting route having a horizontal
20 portion disposed substantially in a horizontal direction from a bill slot and a
vertical portion disposed rising up substantially in a vertical direction from a
downstream end of the horizontal portion;
bill transporting means for transporting a bill inserted from the bill slot along the
bill transporting route; and bill identification means disposed in the middle of
25  the bill transporting route for identifying the genuineness of the bill being
transported, the bill transporting route, the bill transporting means and the bill

identification means being provided in a main body of the unit, wherein the bill



body~2, are electrically connected by one cable 23 which is connected to
the 20 control unit, the other cable 24 which is connected to the el enent
20b of the bill identi.fication nmeans 20, and a connector 25 which connects
these cables 23 and 24. In Fig. 6, the nuneral 26 indicates a stacker
motor, which is disposed in the main body 2, and drives the bill storing
means. 25 identifidaticarmeadsiis dispdsedtinetheverticakbportioredf theihtraosporting | -
processing unit 1, each elenent 20a and 20b of the bill identification
means 20 i BOWRsposed in the horizontal portion 6a of the bill transporting
route 6 | ocated direct]y, behind the bjll slot 3. Therefore, if |iquid, such
as salt water, énsegond gﬂhprcmssmg usitdn agcordancerwithdthemresent: inyentiqui d
woul d easily reach the el enents 20a and 20b qf the bjll ijdentification
means 20, SOBAPFHES & byl frapsportmng xute ar perton edoa and
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transporti g P 6ilf sidt™flong the bill transporting route; bill identification means
disposed in the middle of the bill transporting route for identifying the

-

10  genuineness of the bill being transported; and shutter means disposed in the
middle of the bill transporting route for opening or closing the bill transporting
route at predetermined timing, the bill transporting route, the bill tranéporting
means, the bill identification means aind shutter means being provided in a main
body of the unit, wherein the bill identification means is disposed in the vertical

15 portion of the bill transporting route, and the shutter means is disposed in the
vertical portion of the bill transporting route which is located downstream of the -
bill identification means, so that the shutter means normally closes the bill

transporting route.

20 | BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a partially-cutaway schematic cross-sectional side view of the
major portion of a bill processing unit in accordance with the present invention;
Fig. 2 is an enlarged view of the major portion in Fig. 1;
Fig. 3 is a top view of Fig. 2; - |
25 Fig. 4 is a schematic cross-sectional view taken along line IV-IV of Fig.
2; | -
Fig. 5 is a side view of a bill processing unit in accordance with the

present invention; and



forefgn object would easily reach the el enents 20a and 20b of the bill 10
i dentification means 20, .and the bill identification means 20 woul d be
subj ect to damage. Wth the foregoing in view, it is an object of the
present invention to provide a bill processing unit which can prevent a
drop in genuineness identification capability for an inserted bill as nuch

as possible, evefpidi M ' ' ' '
D SCLoBLRE oF 1B QUERPAE Y SRtniaf schemptie Sa¢ VoWl RioF goRioTpEa
. processi ngcmvénﬁma@ﬂrmgsjﬂgt‘mit_he present invention conprises a bill
transporting route having a horirzontal 20 portion disposed substantially
in a horizontal direction froma bill slot and a vertical portion disposed
rising up substantially in a vertical direction froma downstream end of

the horizontal por BEST MODE!: FOR CARRYWINGOVUT THEIMNEENTIONSa bi | |
inserted fromthe bill slot along the bill tran$portqi”£ig route; and bill

i dent i f§ cati on Asnemboidiment ofiabillpracessing wfit 15 accorsdanicewith 4he presantg
route for [dentjfying the_ genuineness of the bill being transported, the
bi Il t ransBorention wallmow bieedescribedrinrdatailt i ng means and the bill
bt o2 O BRRTPie8 pattially cutaway schematic cross-sectional side view ofa |
major portion of a bill processing unit 30 in accordance with the present
invention, where identical pérts as Fig. 6 are denoted by the same reference
10  characters.
Just like the conventional type, this bill processing unit 30 also comprises -
a rectangular main body 31, where a front mask 32 in which a bill slot 3 is
formed is removably attached at the lower part of the front face 31a of the main
body 31. The front mask 32 is .attached in such a manner, just like the
15 conventional type, that the tip, that is, the bill slot 3, is exposed to the outside
from a front mask attachment hole formed on a door at the front face of such an
equipment as a dispenser, which is not illustrated. -
In the front mask 32 and the main body 31, there is formed an L shaped
bill transporting route 6 which extends from directly behind the bill slot 3 to a
20 stacker 33 removably disposed on the rear face 31b of the main body 31. The
L shaped bill transporﬁng route 6 is connected to the bill slot 3 and comprises a
horizontal portion 6a which is substantially parallel to the bill insertion direction
and a vertical portion 6b which raises up substantially in a vertical direction
from the end of the horizontal portion. A transporting means 8 for transporting
25 aninserted bill is disposed along the L shaped bill transporting route 6, just like
the conventional type. , |
In this bill processing unit 30, each element 20a and 20b of bill

identification means 20 for judging the genuineness of a bill to be transported



i dentification nmeans is'disposed in the vertical portion of the bill

transporting route. A second bill processing unit in accordance with the
present invention conprises a bill transporting route having a horizontal
portion disposed 5 substantially in a horizontal direction froma bill slot

and a vertical portion disposed rising up substantially in a vertical
directi on slomp thedhithtransportinngirantte G dispossbirthepvattical:pobiid 6b of the bill
transporting neans for transporting a bill inserted fromthe bill slot

al ong t he trahsportmgsrouteitng Justtlike thie ¢onviemtionfal cthis bill ndextsficatigm seshrisn
the mddle_of the bill transporting route for identifying the 10 )
genui nenes20sompidses various sensorspmehuding magretio sensorspsacls adiasmagaetic n
the mddle of the bill, transporting route for opening or closing the bill
t r anspor t i heads Jor judgipgdhetganuinenessi of a1 hill and phato senserspdisposey faning,
the bil] transpqgrting neans, the bill identification nmeans and shutter
means bei nﬁa‘g?g @ed in a main body of the unit, wherein the bill
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of the maj g fﬁgﬂﬂﬁ’%tggngle%sbdjroce“i ng unit in accordance with the

present invention, I'S an ‘enl arged view of the nmajor portion in Fig.
1 10 As Fig. 2, which is an enlarged view of the major portion in Fig. 1, shows,

the shutter means 34 comprises a first plate 35 secured to the main body 31 (Fig.
1), and a second plate 37, which is supported such that the drive force of a
driving motor 36 mounted on the first plate 35 can be slid in the left and right
directions via a reduction mechanism having a large speed reduction ratio, such
15 asaworm gear. At the right end of this second pléte 37, a shutter 39
comprising a plurality of plates 38, which are assembled in an alternate
~orientation (staggered), is disposed as Fig. 3, which isa top view of Fig. 2,
shows. ) | .
| Ofthe pluraiity of plates 38, a plate 38a disposed at the center is formed
20  such that the cross-section substantially has a “<” shape, and others are fomigd
such that the cross-section is substantially rectangular.
Since the plurality of plates 38 of the shutter 39 are assembled in an
~ alternate orientation, the entire area of the shutter 39 in the width direction is
covered by each of the plates 38 with almost no opening, except for the portion
25 where a pair of transporting belts 9, which are looped around a pair of driving
pulleys 12, are exposed, as the top view in Fig. 3 (same as the bottom view)

shows.



Fig."3-is atop viewof Fig. 2; 25 Fig. 4 is a schematic
cross-sectional view taken along line IV-1V of Fig. 2; Fig. 5is a side
view of a bill processing unit in accordance with the present invention;
and 6 Fig. 6 is a partially cutaway schematic side view of a ngjor
portion of a conventional bill processing unit. BEST MODE FOR CARRYI NG OQUT

THE | NVENTI ONS As shown An Rigbdgiwhich ioa cross-séctivmd sdewnakeniglong line IV-
accordance with the present invention will now be described in detail. Fig.
1 is a par IVl Fig: & exelyding thmabove mestioned plates 38 alplwiatity of holes:fi0a
portion of a bill processing unit 30 in accordance with the present

i nvent i on, anddkl@, hawing ashapecosresponding ® theecntsseseectiongl shapssafreach one
ref erence 18 characters. Just like the conventional type, this bill

processi ngotithe p of platesi3$; are forned g the toprand battomhutesmddand 41 ont
part of t heORsERKINEe il DoRion A Aibe posiion RGre ahe SHUGRT 30 iBe
attached | ais%%%gd,a 50 thal the ﬂlﬂ?z{litlyi okfepltapees 38 (Fig. 3) constituting the shutter 39 can

move in and out respectively.

When a bill is inserted, the shutter 39 of the shutter means 34
- opens/closes the bill transporting route 6, that is, the part between the top and
10  bottom chutes 40 and 41 in the vertical portion 6b, at predetermJI’ned.timing.
However, during standby time when a bili is not inserted, the shutter 39 is set at

an initial position which keeps the bill transporting route 6 constantly closed.

In this bill processing unit 30, as Fig. 1 shows, among the top and bottom
chutes 42 and 43 constituting the horizontal portion 6a of the bill transporting -
15 route 6 and the top and bottom chutes 40 and 41 constituting the vertical portion
6b of the bill transporting route 6, the entire area of the bottom chute 43 of the
horizontal portion 6a and the upstream bottom chute 41 of the vertical portion
6b are integratedly formed by a substantially L shaped box 50. The box 50 has
-a slide support me;ms, which is not illustrated, comprising a guide groove and a
20 guide protrusion to be guided along the guide groove, for example, formed on
both sides of the box 50 and on both sides of the inner surface of the main body
31, as shown by the dash and dotted line in Fig. 5, and is removably attached in
the arrow D direction. |
On the side of this box 50 and on the side of the main body 31 facing the
25 box 50, a plug 52 constituting a connector 51 and a receptacle 53 which the plug
~ 52is plugged into are disposed respectively, and the plug 52 is electrically
connected to one of the elements 20b of the bill identification means 20

disposed in the bottom chute 41 of the vertical portion 6b shown in Fig. 1, and



15 ¢onventional type, that the tip, that is, the bill slot 3, is exposed
to.the outside froma front mask attachnment hole fornmed on a door at the

front face of such an .equi pnment as a dispenser, which is not illustrated.
In the front mask 32 and the main body 31, there is fornmed an L shaped bill
transporting route 6 which extends fromdirectly behind the bill slot 3 to

a 20  stackgs PIYCOHRRISE th Al AR, WhE R ordlllStafEy, Hiished

31. The L shaped 'bill transporting route 6 i s cdonnected to t

and conpriﬁgﬂnanhﬁnnﬁﬁﬁpgl.portion 6a which is substantially parallel to
the bill insertion direction and a vertical portion 6b which raises up
substantial Iy | When ¢hé box! 50liig ggaclud fo the magn bbdgfﬁl,tdﬁhb(ydlilpﬁﬁ@ﬁn Fig.
portion. A transporting nmeans 8 for transporting 2 an inserted bill is
di sposed abahpws)dhe pihgSdistpluigged dntirthel feteptaclé 536Gt thesanie time, laad one
conventional type. In this bill processing unit 30, each el ement 20a and
20b of %i | bfithe elements: 20 ofithe bilb idéntifi¢atityi means@Qdisposed és thebox 30 | |
to be transported 7 _ along the bill_ transporting route 6 is disposed in
t he verti candgbe coatrod mnit, whishuis nottilustrated, idisposediia the maint bodyk 31 s
conventional, thig bill identificatign nmeans 20 conprises various sensors,
i ncl udi ng Gaﬁy senbseted 3039 te.gctivatedhetbill identification means 2. t he

[ f bi | d t di d ' . . .
gendl lne ness o1 Now the aorf)ergtqgn ‘of the above metitioned {fﬁ Ip?gcessmg unit 30 will be
described.
10 When a bill is inserted into the bill slot 3 shown in Fig. 1, the bill

detection sensor 5 disposed at the bill slot 3 detects the existence of the inserted
bill, and the inserted bill is transported horizontally to the right direction shown
in the drawing along the horizontal portion 6a of the bill transporting route 6 by
the transporting force of the bill transporting belt 9 which rotates based on the

15 detection signal. At the same time, the driving motor 36 of the shutter means
34 (Fig. 2) is driven, by which the shutter 39 is moved to the left direction
shown in the drawing so as to open the vertical portion 6b of the bill
transporting route 6. _ “

When the in:serted bill is horizontally transported to the right direction

20 shown in the drawing along the horizontal portion 6a of the bill transporting:
route 6 by the rotation of the bill transporting belt 9, and is then transported -
turning substantially 90° up along the vertical portion 6b of the bill transporting
route 6, the bill identification means 20 disposed in the vertical portion 6b
judges the genuineness of the inserted bill.

25 If the bill identification means 20 judges the inserted bill as counterfeit,
the bill transporting belt 9 rotates in reverse so as to return the inserted bill back
through the bill slot 3.

10



5 each other. Shutter means 34 for opening/closing the bill transporting
royte 6 at predetermned.timng is also disposed in the vertical portion 6b
of the bill transporting route 6 so as to be positioned downstream of the
above nentioned bill identification neans 20. 10 As Fig. 2, which is
an enlarged view of the major portion in Fig. 1, shows, the shutter neans
34 conprises a If thetbill dentiffvationunedns 20t jadgesiine hetytedlbilFaggeduineatie a
second plate 37, which is supported such that the drive force of a driving
not or 36 nbilbtradsportingbélt®continnes 86rmahrdtatiohitthsed onrthel détection signgl;
directions via a reduction nmechani sm having a Iarge_speed.reduction ratio,
such 15 aand the insegted bilkis tramsportgd teethe stacken 33 sideywhishaisaeargvably

shutter 39 conprising a plurality of plates 38, which are assenpled in an
al ternate dispesedtono e(@aajwéag,ofitheanamob&yaé. Filg. the stagker33,dhe t op

view of Fig. 2, shows. Of the pluraljty of plates 38, a plate 3 di sposed

at the Sentliseried bk Tagarded as genuinus stacked oBe e@mmamﬁl&ﬁ s a
"<" shape, and otae.s are forned sagh. hat. the cross-section is

subst ant | alSANSeaRd {Bus a,serigs arbillideptification and storingarossssas eMs. shut t er

39 ol ' | t t I entati ti . P t .
Shuttor 30 i ¢ K aGe BRI thBe 2bovE serBned BBLEROLHSHRE SRICiRBE Pl 1

bl ts o whpShsicH s 2, in H5n0R bt HoreRF pOpfoR Bloflne GILEY, ool

D

belts 9, C
as the toppihgortthg téhte b, @AHowAT it B PP! %&éﬁ)‘f’}, even if such a liquid as salt

10  water is poured into the bill slot 3, for example, the liquid does not easily reach
each element 20a and 20b of the bill identification means 20, and as a

consequence a mischievous act which drops the bill identification function of
the bill identification means 20 can be prevented as much as possible. In this .
embodiment, such a liquid as salt water poured into the slot 3 drops to the
15  bottom of the bill processing unit 30 and is removed through a plurality of drain
holes 55 formed on the bottom face 50a of the L shaped box 50 and the bottom
face 31c of the main body 31 respectively.
Also in accordé.l_lce with the bill processing unit 30 of the present
invention, the bill identiﬁcation means 20 is disposed in the vertical portion 6b
20 of the bill transporting route 6, the shutter means 34 is disposed in the vertical
portion 6b of the bill transporting route 6 at the downstream bill identification
means, and the shutter means 34 normally closes the bill transporting route 6,
Therefore, even if a foreign object is inserted into the bill transporting route 6
through the bill slot 3, the foreign object does not reach each element 20a and
25 20b of the bill identification means 20 because of the shutter 39, and as a
consequence the foreign object cannot damage the bill identification means 20.
As described above, in accordance with the first bill processing unit of the

present invention, the bill identification means is disposed in the vertical portion

11



shows. . 8 As shown in Fig. 4, which is a cross-sectional view taken al ong
lirne I'V- |V of Fig. 2 excluding the above nentioned plates 38, a plurality
of holes 40a and 41 a,. having a shape corresponding to the cross-sectional
shape of each one of the plurality of plates 38, are forned in the top and
bottom chutes 40 and 41 5 constituting the vertical portion 6b at the

posi tion woftlee bilktrahspotingfoute tké hofizohtiltpdrtionidanimdctéd tothebill es
38 (Fig. 3) constituting the shutter 39 can nove i'n and out respectively.

Wien a bi | slot andrthevertical pertiinitising G sabstantiatlyuint #vertical difettion from

opens/closes the bill transporting route 6, that is, the part between the
top and 10thevend ofithéhoeizontalgrattion. i rThérefore; evenlif such iadiqwid, asssalt water
predeterm ned tinm ng. However, during standby time when a bill is not

i nserted, 1spowtied:inéo tixobild skat; the liquid does adt gasily reachwacthelemsnt ofithebi | |
transportiaﬁ route. 6 constantly clgsed._ In this bill processing unit 30, as
Fig. 1 hobsl1 ation meansiandoadharemtberetes 4= aconsequenes,iabidl ng t he

horizontal portion 6a_of the bill transporting 15  route 6. and the taqp and
bot t om chuPERCESINgG W W anmammﬁ&%&@g@nmebdfﬁemfmtmnemb;l A

transporting route 6. tthe.entire area of.the bottomchute 43. of the
hori zont al eg?ﬂ ifﬁ&‘?‘?}él slefiis ﬂébJGﬁ%&’r a susghiavoms can, be providedser t i cal
portion In accordance with the second bill processing unit of the present invention,

the bill identification means is disposed in the vertical portion of the bill

10 transporting route having the horizontal portion connected to the bill slot and the
vertical portion rising up substantially in a vertical direction from the end of the
horizontal portion, the shutter means is also disposed in the vertical portion, and
the shutter means normally closes the bill transporting route.  Therefore, even:
if a foreign object is inserted into the bill transporting route through the bill slot,

15 the foreign object does not reach each element of the bill identification means

| because of the shutter of the shutter means. Asa conseQuence, a bill
processing unit that can maintain stable genuine bill identification capability can
be provided, preventing damage of the bill identiﬁcation means by a
mischievous act as— much as possible.

20 . Also in accordance with both of the first and second bill processing units,
the bottom chute of the horizontal portion and the upstream bottom chute of the
vertical portion are integratedly formed by the box, this box is removably
attached to the main body, and the connector comprising a plug and receptacle is
disposed on the side of this box and the side of the main body facing this side of

25 thebox. When the box is attached to the main body, the plug and receptacle
can be plugged, which completes the electrical connection operation between
the main body and the box. Therefore, unlike the conventional type where the

main body and the box are connected by a connector disposed between the pair

12



6b are.,integratedly formed by a substantially L shaped box 50. The box 50
has a slide support neans, which is not illustrated, conprising a guide
groove and a 20 guide protrusion to be guided al ong the guide groove, for
exanple, formed on both sides of the box 50 and on both sides of the inner
surface of the main body 31, as shown by the dash and dotted line in Fig.

5, and is ofoables] thertnadetendnce ahldnspeéctiorPoperativsofor ¢onnebtioaiairl of this
box 50 and on the side of the main body 31 facing the 25 box 50, a plug 52
consti t ut i discennectiex can teleasily earriedepitacl e 53 which the plug 52 is

pl ugged into are di sposed respectively, and the plug 52 is electrically
connected to one of the elenents 20b of the bill identification nmeans 20

di sposed in the bottomchute 41 of the vertical portion 6b shown in Fig. 1,
and 9 the receptacl e 53 i INJUSIRIALAPRIIGABHLITYi t, which is not
illustrated, disposed jn the main body 31. When the box 50 is attached to
the mai%h body 33,5 describe Qve, the presentigventiem éssuitable for agbidbprosessingged

iﬂé%?ﬂi e ?fé&v??ﬁsa%&fgﬁdo}%”%é%&?@aﬂ%nﬁﬁéaéen oga&gbﬂméa”:i erisd
el ect r1 cai Pl B st enbBsSRIS e if o361 i Sublerbists mischiswhisastns 20.
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Now t he operation of the above nentioned bill processing unit 30 will be '

descri bed. 10 Wen a bill is inserted into the bill slot 3 shown in
Fig. 1, the bill detection sensor 5 disposed at the bill slot 3 detects the
exi stence of the inserted bill, and the inserted bill is transported

hori zontally to the right direction shown in the drawi ng al ong the

hori zontal portion 6a of the bill trangpoAIM® route 6 by the transporting
force of the bill transporting belt 9 which rotates based on the 15
detection signal. At the sane tine, the driving notor 36 of the shutter
means 34 (Fig. 2) is driven, by which the shutter 39 is noved to the left
di rection thownAi bill procbssitiggnit coasprtisingpen the vertical portion 6b of the

bill transporting route 6. Wien the inserted bill is horizontally ]
transported to albelltrapspottingaoutehavingtehorizontd partioni digpesedhsubstantially
hori zontal , portion 6a of the bill transporting route 6 hy the rotation of

the bill tiahesizonty diseetion from 3 bill sleb and averdicad portionidispeseektising up | v

90[err] up along.the vertical portion 6b of the bill transporting roufe 6,

the bill i m%ltiymram@dueangpﬁ@madomtxmpa |ofibechariz udges
t he genui neness of the inserted bill. 25 If the bill identification
means 20 jﬂﬁé@ﬂ he inserted bill as counterfeit, the bill transporting

bel € 9 rolates |y Leyerss: 5005 LGt SlaiBolify Bl AStril oS B 4e8"

along the bill transporting route; and T

bill identiﬁcaﬁon means disposed in the middle of the bill transporting
route for identifying the genuineness of the bill being transported,

| the bill transporting route, the bill transporting means and the bill
identification means being provided in a main body of the unit, characterized in
that .

the bill identification means is disposed in the vertical portion of the bill
transporting route.

2. The bill processing unit according to Claim 1, characterized in that the
horizontal portion ;md the vertical portion of the bill transporting route are
defined by respective top and bottom chutes disposed with a predetermined space
therebetween, of which the bottom chute of the horizontal portion and an
upstream portion of the bottom chute of the vertical portion are integratedly
formed by a box, and the box is removably attached to the main body of the unit.

3.  The bill processing unit according to Claim 2, characterized in that a
connector comprising a plug and a receptacle, one of the plug and receptacle
being disposed on a side of the box and another being disposed on a side of the
main body of the unit facing to the side of the box so that when the box is

attached to the main body of the unit, the plug is plugged into the receptacle and

) NN O I




If the.bill identification neans 20 judges the inserted bill as genuine,
the bill transporting belt 9 continues normal rotation based on the
detection signal, and the inserted bill is transported to the stacker 33
side, which is renovably disposed on the rear face 31b of the main body 31.
In the stacker 33, the 5 inserted bill regarded as genuine is stacked one

by one via ﬁﬁﬁﬂg’ ' h 30 ' ' :

i dentifi ca’!'lli)e on an @yoéf%@mt@m%@&*r@%gﬁﬁ%@ (%E]P%bt detoa gv%lam
ment i oned Bbuk Jftbeanfitng unit 30, the bill identification nmeans 20 is

di sposed in the vertical portion 6b of the bill transporting route 6, as
'shown in Fig. 1. Therefore, even if such a liquid as salt 10 water is
poured into the bill slot 3, for exanple, the liquid does not easily reach
each el enmed{ 20aAdntl prodeessinghemibcbmprikingi fi cati on nmeans 20, and as a
consequence a m schi evous act which drops the bill identification function
of the bill ideatbillitransportimgaroute baving b dopizentalt poition dispbsed spbstantially
In this enbodiment, such a liquid as_salt water poured into the slot 3
drops to teal®rizontabdirectiondrom a bil skotandray vertical 3ortion disposedrisihg up
through a plurality aof drain holes 55 forned on the bottomface 50a of the
L shaped b&Wbstentiallyiina werticahdiressiomfrenva dowmstrgam ead ofithe kemzentale v .
Al'so in accordance with the bill processing unit 30 of the present

i nventi on, PORROB; | | j dentification neans 20 is disposed in the vertical
B O 20 e Bl HafeRpHing TROSROFor tihepathife bl Fasiel Son B BiL ot

along the bill transporting route;
bill identification means disposed in the middle of the bill transporting

route for identifying the genuineness of the bill being transported; and

shutter means disposed in the middle of the bill transporting route:-fdr
opening or closing the bill transporting route at predetermined timing,

the bill transporting route, the bill transporting means, the bill .
identification means and shutter means being provided in a main body of the unit,
characterized in that | |

the bill identification means is disposed in the vertical portion of the bill
transporting route,-- and the shutter means is disposed in the vertical portion of the
bill transporting route which is located downstream of the bill identification

means, so that the shutter means normally closes the bill transporting route.

5. The bill processing unit according to Claim 1, characterized in that the
horizontal portion and the vertical portion of the bill transporting route are
defined by respective top and bottom chutes disposed with a predetermined space
therebetween, of which the bottom chute of the horizontal portion and an
upstream portion of the bottom chute of the vertical portion are integratedly
formed by a box, and the box is removably attached to the main body of the unit.

s N




portion 6b of the bill transporting route 6 at the downstream bi |
identification nmeans, and the shutter nmeans 34 nornmally closes the bil
transporting route 6. Therefore, even if a foreign object is inserted into
the bill transporting route 6 through the bill slot 3, the foreign object

does not reach each el enment 20a and 25 20b of the bill identification
means 20 bé.CaUSQ‘h@fbiﬂ*ﬁo%ByéihgfurﬁQac ifg t@ Claihuidpscteried dhthana ob) ect
cannot damage the bill identification neahs 20. As ‘described above, In

accor dancecgntdctbheohiprisingid pluy m@a&ea?ﬂ_aold, otie dftheppleipeaid revepradlen,

the bill identification means is disposed in the vertical portion of the
bi Il transbeing digposed enrmsideonf the box andanatherbe¢ingrdisposetord sidetofehbi | |
sl ot ‘and the vertical portion rising up substantially in a vertical

di recti on maimbody efitheotnit facingy tsite pdithe box sththatfwhen the/boxii§ such a

liquid as salt, water, is poured into the bill slot, the |liquid does not

easi |y r eadttachethtethevmain bodyref thepunit, theaplugris plugged imtartheaesepincte and
t her et o. a consequenge, a bill processjng unif which can maintain stable
genui ne bi the mhﬁw&f&&m&pﬁmmhw, ehex are eiqcénﬁ y comaected totheamain o

a nischievgua a%I can, be provided. In accordance with the second bil
processi ng°f Yﬁ’éhcﬂﬁgtpresent invention, the bill identification means is
di sposed in the vertical portion of the bill 10 transporting route having

the horizontal portion connected to the bill slot and the vertical portion
rising up substantially in a vertical direction fromthe end of the

KA O 00 g
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hori zontal portion, the shutter neans is al so disposed in the vertical

portion, and the shutter nmeans normally closes the bill transporting route.
Thérefore, even if a foreign object is inserted into the bill transporting
route through the bill slot, 15 the foreign object does not reach each

el ement of the bill identification means because of the shutter of the
shutter neans. As a consequence, a bi § ng unit that can maintain
stabl e genuine bill identification caégg?FR?agcan be provided, preventing
damage of the bill identification neans by a m schievous act as nuch as
possi-ble. 20 Al'so in accordance with both of the first and second

bi 1l processingAuBill fdedt{ﬁca{tm& 88viceYD0) 98 disposedrihahetirtiedl porivr(Gb)idfa

upstream bottom chute of the vertical portion are integratedl'y fornmed by
the box, tbil} tlagspofting rewei6y) that eohgsrises aharmntalt;nﬂnona(&gbbﬂnemdaotwr
conprising a plug and receptacle is disposed on the side of this box and
the side obill bbtr(8) andalyeftival portioh {6b) disimg upSubstenttaiky inMerrtical box is
attached to the main body, the plug and receptacle can be Iugged whi ch
conpl et es directiondromcthie downstreamnend of the horizental grortioa 6a) wherebyahd t he
box. Therefore, unlike the conventional where the |n body and the
box are codmmgenpmnesam catil@psapaglﬁvéyxfeé antinsert blli@an eopreygptad

t he mai nt enance .and i nspecti on Qperations,  for connection an
- as much as possi ble even if & 1quid such as salt water is poureg into the bill slot

3).
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d+sconnect|on can be easily carried out INDUSTRIAL APPLI CABI LI TY As

described above, the present inventi:oni-s-suitable for a bill processing
unit that prevents a drop of genuineness identification capability to an
inserted bill as much as possible even if the bill slot is subject to a

m schi evous act. 13 CLAI M5 1. A bill processing unit conprising: a

bill transporting route having a horizontal {tlon dlspoigg substantially
in a horizontal direction froma bill 526 amgd® a verti rtion di sposed
rising up substantially in av ' froma omnstreantend of
t he horizontal portion; bi3la angporfkfg means for f ansporting a bill
inserted fromthe bill slot algndg the tran g routeSEhnd bi |l
i dentification neans di sposed |n\the ntﬁdle of bill trans ng route
for identifying the genuinenesy of<the’sbill be| fg transported, t hel bil
transporting route, the bill tran SﬂﬁtLlﬂﬂ meanS and the bill identjfication
nmeans being provided in a n*?n hody of the unift, characterized in |that
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the bill identification means is disposed in the vertical portion of the

bill transporting route. 2. The bill processing unit according to Cl aim
I, "characterized in that the horizontal portion and the vertical portion of
the bill transporting route are defined by respective top and bottom chutes

di sposed with a predeterm ned space therebetween, of which the bottom chute
of the horiz 1tapor | on and an upstream portion of the bottom chute of

t he verticaligar Qn e integratedly for®t by a box, and the box is
removably attached to the main body of the unit. 3. fVTHd bill processing
unit according to Claimg, characterized in that a conngdtor conprising a
plug and a receptacle, pne of the plug and receptaclg b&liR¢g di sposed on a
side of the box and apGtifey bei ng g»sposed on a sij of 1§ih¢ mai n body of
the unit facing to \ r4laytached to
t-he mai n body of eptacle and 14
the mai n body of connected to

the main body of - — ng— LN Qnpri sing: a bil
transporting route having a horizontal por ééposed nﬁbstantially in a
horizontal directioggfroma bill slot and la vert&al po NQQ\disposed
rising up
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substantially in a vertica
hori zontal portion; bil
i'nserted fromthe bil

direction froma downstream end of the

transporting route;
transp
bei ng transport ed;

nmeans di sposed in the mddle of the bill transporting route fo
closing the bill transporti ng route aT3|predeterm ned mng, t
transporting route, the bil ans, the bil

means and shutter neans beipg provided in a|min bdly of the u

characterized in that the b
vertical portion of the bil
di sposed in the verti cal
| ocat ed downstream of the b
means nornmally closes the b
unit according to Claiml1,
the vertical portion of the
respective top and bottomc
t her ebet ween, of which the
upstream portion of the bot
integratedly forned by a bo
body of the unit. 15
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the horizontal por.t
e verti cal

and the box i

transporting routg
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.slot along the bil
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6.-"~* The bi 'l “Stocessing unit according to Claim2, characterized in that a
connector conprising a plug and a receptacle, one of the plug and
receptacl e being di sposed on a side of the box and anot her bei ng di sposed
on a side of the main body of the unit facing to the side of the box so

t hat when the box is attached to the main body of the unit, the plug is

pl ugged into the receptacle and the main body of the unijt, whereby the box
.are electrically connected to the main body of the unit—16
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