Bl LL ACCEPTOR W TH BI LL PASSAGE ANTI - LI GHT POLLUTI ON ARRANGEMENT

This application clains the priority benefit of Taiwan patent
application nunber 101145846, filed on Decenber 6, 2012. 5 BACKGROUND
OF THE INVENTION 1. Field of the Invention: The present
invention relates to bill acceptor technol ogy and nore particul arly,
to a bill accepBdLIMAGCEPT(ORRSWATH BILLIPARSAGH ANBH-LIGHT
arrangenent, which has privacy filters installed in the 10 |ight path

of the bill-receiving unippfpAIePON A R RWNE EMEBENTPO! | Ution,

avoi ding errors and faults and enhanci ng detectlon accuracy and
reliability. 2. scription.of the.Related Art.:

devel opnent of no a&’@&‘rﬁ?&odjgy ai%lscgh%ﬁf]eoﬁcté’ %&‘atpg(bé]agasl%e
becone i nport ant derrands in our nodern daily life.

di fferent BatGHRIRIIGAARM ﬁ@l%%%lﬂéé458éﬁdfdﬁ§p§h§)@c§m1%ﬁlt@ 281 2er

machi nes, ticket machines and bill exchange nmachi nes are used

everyvvh@rems@;R@UNBremTﬂmdmvEmﬂON to provide different
services W thout serviceman. These 20 nachines are highly appreciated

for the adyarlilagg G tAYhPonfyah | @abor and bringi ng conveni ence to
peopl e. her, comrercial automatic vendi ng machi nes, auto

tell er machi nes d ot her consuner systens ed wt
aﬂle present invention yeslates tgagll acc ptglp technology

and more particularly, to a bill acceptor with bill passage anti-light
pollution arrangement, which has privacy filters installed in the
10 light path of the bill-receiving unit thereof to reduce light pollution,
avoiding errors and faults and enhancing detection accuracy and
reliability.
2. Description of the Related Art:
Following fast development of modern technology,
15 convenience and rapidness have become important demands in our
modern daily life. Nowadays, different automatic vending machines,
card dispensers, auto teller machines, ticket machines and bill
exchange machines are used everywhere to sell different products
and/or to provide different services without serviceman. These
20 machines are highly appreciated for the advantage of saving much
labor and bringing convenience to people.
Further, commercial automatic vending machines, auto

teller machines and other consumer systems may be equipped with



a bill acceptor for receiving paper noney. To avoid direct |oss due
to counterfeiting and to avoid inadvertently passing counterfeit

val uabl e papers to consuners, a bill acceptor has recognition neans
to recognize the authenticity of a val uabl e paper before receiving

it. 5 However, the bill passage of a bill acceptor is specifically

desi gned f érbidl pacepieul o1 segeablepphpemeicnko ayedd fdiccedi diss. due

Because different val uabl e papers issued fromdifferent countries

have diffetentoshtzeteitingngind twi 8y bidridatiheeleness)paanthdiddartenteit
anti-counterfeit characteristics at different |ocations. A valuable

10 paper t 11§ ol j (N P r t i
accurate aplgg%dnb;lﬁt%ee:r%%g hdeo%sglggaﬁf fi bolﬁlcgg(g%ﬂgg rslﬂé§trﬁ§t8 giﬁ Ethn Heans
recogni ti on device can accurate .recqgnize the anti-cqunterfeit .
char act eri §? FESO8R Iz NEA 1Bper 4 Kalugdls pager Jore BF94!VARE ébt or
in an offset manner, the recognition device of the bill acceptor may
rej ect §heHibvead¢ydbedipapassageeof o ballraoegiot iospecifocally meshgsed
case, the user nust insert the val uabl e paper again, causing

i nconveni epge.a particul BMI¥d185b18WNG biteoRREEFEL PN QfidRh! cBLgM ¢d ON
device of a bill acceptor to validate the authenticity of an inserted

val uabl e p r Light,emtter (for ex le, Lhght.emttin i ode)
of the 20" PTG o Rl dariire : L¥uelhd i lightahi enabulfe, AL
inserted val uabl e paper toward a |ight sensor. The |ight sensor

det er ni nesdifierenit heiges cidongth.t nwidthl uanfe thapkness) nesbudiHgrente
energy of the |light that passes through the inserted val uabl e paper.
Subj ect t oantiheowndeir feio uchi amakediti s g bar e déffiesdntc o @b es met kyalaghle

hi dden barcode or |aser tag) and material thickness, the authenticity
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alignment with the recognition device so that the recognition
device can accurate recognize the anti-counterfeit characteristics.
If a valuable paper is inserted into a bill acceptor in an offset
manner, the recognition device of the bill acceptor may reject the

15 valuable paper due to a recognition error. In this case, the user
must insert the valuable paper again, causing inconvenience.

Further, during the operation of a recognition device of a

bill acceptor to validate the authenticity of an inserted valuable

paper, a light emitter (for example, light-emitting diode) of the

20 recognition device emits light through a lens set and the inserted

valuable paper toward a light sensor. The light sensor determines

the authenticity of the valuable paper by measuring the energy of

the light that passes through the inserted valuable paper. Subject to



device of a bill acceptor, sunlight or external |umnous |ight or
flashing |ight may pass through the bill slot of the face panel into
the internal bill passage of the bill acceptor to fall upon the dust
cover and the lens set of the recognition device to interfere with
the 10 light being emtted by the light emtter toward the |ight
sensor, reshétiangiicouatédiese dénexdtteorstios devettritarker rsmal, Thed derst
cover has wear-resistant, dustproof and anti-stain characteristics,
but it canpgtcddé tdrara%ewagprmid lh&f¥lrid1oM8 ckRed,| NALehEAGOTty and
pol lution. Wien a light polTution occurs, the validation accufacy
will be affected,, If 1 n inserted val uabl e paper canpot be

Val | dat ed SRGF ; Lapls (20t (BRELE LA, pBSBE PR’ aREutateab o
paper into the bill slot again, causing inconvenience.

Ther ef or e, Vatidiaée@esirabl e to provide a bill acceptor that filtrates
light pollution, avoiding errors and faults. 20 SUMVARY OF THE

| NVENTI ©N Hbwcpicesedirinpvenlidnidiasopeani@ccofiphi sbeslgninttar
the circunstances in view It Is therefore one object of the present
| nventi on kevRIOYedg BiiPiddecBEGEPLO 1iBhi brdbkleMAT SRYRIARIS! 11aNb:
pol l uti on arrangenent, which“reduces Fight po ?utlon, avoids “errors
and faults,, and enhances detectjon accurac nd reliahility. i
Toachi eveTkRRn & 1B Hew By CLhush (ho dpleBheon HubRITORANS] BRig
acceptor conprises a housing defining a bill slot in a face panel 5
t her eof fothe hetdrmgérhiilopasfage biflthe hilbiadcicepterivifayl upon the dust
accommodated in the housing, and at |east one privacy filter nounted

in the biltoveecehdithg 1eAklsct @fRheveBbghitgbh deeliéaitd onterTOR with the
bill-receiving unit conprises a holder base defining therein a bi

passagfoi ”11%%%&‘11%&%&18%"‘& lbl} ttltfg l%“ e?ﬁi?{er fowaPd rt?lle pi%%lt” seens%r,

resulting in a false detection or detection error. The dust cover has
wear-resistant, dustproof and anti-stain characteristics, but it
cannot filtrate external light rays to eliminate light pollution. When
a light pollution occurs, the validation accuracy will be affected. If
15 an inserted valuable paper cannot be validated and is rejected, the
user shall have to insert the valuable paper into the bill slot again,
causing inconvenience.
Therefore, it is desirable to provide a bill acceptor that
filtrates light pollution, avoiding errors and faults.
20 SUMMARY OF THE INVENTION
The present invention has been accomplished under the
circumstances in view. It is therefore one object of the present

invention to provide a bill acceptor with bill passage anti-light



10 transm ssion nmechani smcontroll able by the control nodule to
transfer an inserted bill, and a recognition circuit assenbly nounted
i n opposing top and bottom sides of the bill passage. The recognition
circuit assenbly conprises a sanpling and validating nodul e
consisting of a plurality of light emtters and |light sensors 15 and
control | abpellyidhercorgemotntyodbl ch redwadsi dghe pofibr taom hendidsi exroand
face value of an inserted bill. The at |east one privacy filter is
mount ed i nqdql faafis. Baldehaddid Qeiécﬂ(ﬁpswﬁﬁ@guﬂa rBRLYAeHy.the bill
passage and the |ight sensors to filtrate ext I'1 ght Sources and
to let the Ilght,Fn1tﬁed bﬁlthe ht qw ? Eass to rd t e H
20sensors. O RGP EHET [NIE HE! 8 rOYIRSE 8f ¢ ﬂé’rBF‘i’IF RV

unit conprises at |east one |ight transm ssive portion dlsposed
around t hebbll|accgpéeragempsisesspbausing tefinieg rekidyalati igna dpee pianel
assenbly, a privacy filter locating groove extending around each

l'i ght t&ansidr@eifvefgor theon.ingédicn dwst goudll, mounted -tétedatdy priniacy
filter Iocatlng groove to hold one respectlve privacy filter in each

privacy fi 5 | e ‘?ﬁt‘e'&g r?gge?o{m“ ¢a ac% flf{atS?rOhé &S] grﬁ‘g F

bl i nd uItra m cro l[ouver tec no ogy, an
control reflectlan of ght and to reduce gl are. ilacy filter

decreases MHWIA |1é161fletb+él FEEMIYI BT HEot RES¥sTY 11§§§ utignt vlig
only the light emtted by the light emtters to pass through the bill
passage tobhdldechivinigghnitsensyrssesFarhdleier tdse gdefinacy thier¢iar avibid h
the 10 respective dust cover can be made in any of a variety of

shapes andpgigzes swhifaimchadY BIENLE il Rost, afdARLONGbdEle, a
ori gi nal dust prot ectl on function of the dust cover. Further, the

ol et 03Bl Dl eE R P BAD) 8. odfap Rl
transfer an inserted bill, and a recognition circuit assembly
mounted in opposing top and bottom sides of the bill passage. The
recognition circuit assembly comprises a sampling and validating
module consisting of a plurality of light emitters and light sensors

15 and controllable by the control module to validate the authenticity
and face value of an inserted bill. The at least one privacy filter is
mounted in a light path in the bill-receiving unit between the bill
passage and the light sensors to filtrate external light sources and
to let the light emitted by the light emitters pass toward the light

20 sensors.

Further, the holder base of the bill-receiving unit comprises
at least one light transmissive portion disposed around the bill

passage corresponding to the recognition circuit assembly, a



15 passage corresponding to the recognition circuit assenbly, a
privacy filter |ocating groove extendi ng around each |ight

transm ssive portion, and a dust cover nounted in the privacy filter

| ocating groove to hold one respective privacy filter in the at |east
one light transm ssive portion. Further, the control nodule of the 20
bi I | -recei prngoyni filsonplacseng wgredveuiaxtbodings nespedt ieashy highht ed
I n the hol der base at opposing top and bottom sides of the bill
passage, atfinghdilskive PorsiRnsossd i Nshak! e6vén mhhgn@id %H éa&@é}frﬁiﬁa@gﬂd

adapted to sense the insertion of a bill into the bill slot,

filter locating groove to hold one respective privacy filter in each

privacy filter locating groove. The privacy filter is made using

5 blind ultra-fine (micro louver) optical technology, and designed to

control reflection of light and to reduce glare. The privacy filter

decreases the angle of the light path in the bill passage, allowing

only the light emitted by the light emitters to pass through the bill

passage toward the light sensors. Further, the privacy filter with the

10 respective dust cover can be made in any of a variety of shapes and

sizes subject to requirements without affecting the original dust
protection function of the dust cover.

Further, the holder base of the bill-receiving unit comprises

at least one light transmissive portion disposed around the bill

15 passage corresponding to the recognition circuit assembly, a

privacy filter locating groove extending around each light

transmissive portion, and a dust cover mounted in the privacy filter

locating groove to hold one respective privacy filter in the at least

one light transmissive portion. Further, the control module of the

20  Dbill-receiving unit comprises two circuit boards respectively

mounted in the holder base at opposing top and bottom sides of the

bill passage, a plurality of sensors installed in the circuit boards

and adapted to sense the insertion of a bill into the bill slot, a



bearing shell nounted at each circuit board over the sensors at the
respective circuit board. The bearing shell conprises a privacy
filter locating groove accomodating at | east one privacy filter, and
a plurality of retaining protrusions projecting into the privacy 5
filter locating groove to hold at |east one privacy filter in the
privacy fi beeringogheli myogntealvet eTbk priwiadyodridl oeer tte sbesdysant tige
shell filtrates external light rays that are not emtted by t he Iight

emtters, FeHECtRE Idigdiit PRbAL.| tme Bu¥etidigNGherlr %ﬁl;ﬁﬂgeg‘ r§va
prolonging the lifespan of the bill acceptor. 10 BRI'EF DES IPTI O:

w thobill DRaleatits oy 5@??%{%@5@%% S Shs ufiar BB

the present invention. FIG 2. is an exploded view of the
bi Il accep®d adiwrabity 0fl Se{AB it @ TAIUISI PRYPEOJFILING 18P Hhe @Agerroht
in accordance with the present invention. FIG 3 is an

expl odedl viiéwerolotdtenpi gtodvacebvhodd wt leadt bhe piilviacscidpiroin wikiedh
bill passage anti-Ii ght poI I ut| on arrangenent in accordance with the

present i ngﬁ%'c?nfll ﬁfb\?éﬂ @'hge?fl‘@'a% ofithant Ofb e%k’ﬁg

FIG 5is sectiona of the Dbi acCeptor wt

rosent | nvesH i Braf é}‘ftte'r%‘l E{éaat”%aex”s‘;’“%aéaaaﬁﬁﬁéadﬁﬁ%%% A %shem
enl arged scal e, of part of the bill acceptor with bill passage
anti - I i ght emoites,| tﬁﬂwmanlgsh’emoliuﬂanc@rvaam wrtdyst dred p’gelst@ntand

i nventi on.

prolonging the lifespan of the bill acceptor.
10 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an elevational view of a bill acceptor with bill
passage anti-light pollution arrangement in accordance with the
present invention.

FIG. 2 is an exploded view of the bill acceptor with bill

15 passage anti-light pollution arrangement in accordance with the
present invention.

FIG. 3 is an exploded view of the bill-receiving unit of the
bill acceptor with bill passage anti-light pollution arrangement in
accordance with the present invention.

20 FIG. 4 is an enlarged view of part A of FIG. 3.

FIG. 5 is a sectional side view of the bill acceptor with bill

passage anti-light pollution arrangement in accordance with the

present invention.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT 5 Referring to FIGS
1-6, a bill acceptor with bill passage anti-light pollution
arrangenent in accordance with the present invention is shown
conprising a housing 1, and a bill-receiving unit 2. The housing 1
conprises a face panel 11 defining a bill slot 111. Further, the
housi ng 1 defi nedlhef eisna aecticosinudat view,1h enasbarged. scile, of a
bill-receiving unit 2 is accomobdated in the acconmodati on chanber 10
of the houphpg ok tRETBIIIShBgeoROWdEE BASCpLkaG@Nainst-IhtOh ofutidist
base menber 211 and a second base nenber 2%2, a bill passage 20
defined be wen%gt he tfi rst base nmenb rt211 and . t.he second base nenber
212 in co MESTT O TEaGF PR A Bl hsel B{esieﬂ,mgeg W% ol nodul e 22,
a transm ssion nmechani sm 23 and a recognition circuit assenbly 24
mount ed | nDESAHAIDHRESGRIBTION 6fF THE BREFERBREIHEMBODIMEN Ihi | |
box 25 nounted at the rear side of the housing 1. The control nodul e
22 conpfi ses two Reéfectinty boaF HES221 61 es pdtl avesytorowitiedilln pabeageop
and bottom 20 sides of the bill passage 20 near the bill slot 111,
and a pluraljt r éb% L J ' GLE r

and adapt egh{tloM gﬁls%&tq goglr égéand e o?lllﬂaﬁqi hgg{r){tgadﬂgi Wlt% gﬁ%ﬁsg&l
control on/off of the transm ssion nmechani sm 231. The transm ssion
mechani sm Y5/ SsBL0WR FRURITYRE ﬁDﬁ%PSIélfgl antf g2 |balstecsixing
bill-transfer roller set 232 rotatable by the at |east one notor 231
to transfenngathThadeeusdgbl Icomptiscs hefacequyrltlbdeinmagia badséobl y
24 for validating its authenticity and face value. The bill box 25 5

conpri ses a1bi IFuRhessithg- Hews nFe clhadd At 2 Stheadth 2arboxc daefiih odlZion
Further, the recognition circuit assenbly 24 conprises a sanpling and

val i dajg nocppdyle 260 £0¢ yalidalingst hgiaut ienbLebhy, aadcacs yal ue

of an 1nser e sanpling ating no
conprises a plurality of |ight itters 241 installed jn 10 on
circuit boathgOl’éﬁOdﬁh%éh@élh %ﬁﬂ‘n@%m by sing ob, ¢ MPEIFIBE 4 %@E@er
sensors 242 installed in the other circuit board 221 of the control
nmodul e 22 bask 2dspensisvelgy odi ardirsatbadeenldamber &iilt andsa 24¢tpndnblase
plurality of lens holders 243 respectively mounted around the Iight
emtters 24knghé N, | hoBil11SBAS e 2P dehfed | OOty & RS Firdf lb£aN
member 211 and the second base member 212 in communication
15  with the bill slot 111, a control module 22, a transmission
mechanism 23 and a recognition circuit assembly 24 mounted in top
and bottom sides of the bill passage 20, and a bill box 25 mounted
at the rear side of the housing 1. The control module 22 comprises
two circuit boards 221 respectively mounted in the top and bottom
20 sides of the bill passage 20 near the bill slot 111, and a plurality of
sensors 222 installed in the circuit boards 221 and adapted to sense

the presence of an inserted bill 4 and to control on/off of the

transmission mechanism 23. The transmission mechanism 23



15 be light-emtting diodes of different colors. In this enbodi nent,
the sanpling and validating nodule 240 is a transm ssive opti cal
sensor nodul e. However, this design is not alimtation, i.e.,
reflective optical sensor design or contact inmage sensor design can
be selectively used as a substitute. 20Further, the hol der base 21 of
the bill-reommiings i teddtconprinoésr t2dl |dmhtatt teastnbssi bdlgoansifens
213 di sposed at opposing top and bottom sides of the bill passage 20

cor r espondirg et Gselt B3 2 GGRBHHLI E By QhéCM' 1e A356fP fofdh 231! AFatidFer
groove 2131 extending around each |ight transm ssive portion 213, a

G oove. 2132 E0cPRER AL iR B ShactBiilioh il P iRertith e’ for

Preferably, the privacy fllter 3 is disposed in the light path of the
li ght sensdpbidaamgs ttRataushesdsityhraihhiadte Belue. pasmgbilkoborurdher,
the privacy filter 3 can be directly bonded to an outer side of the

dust coSer c3hproposibit preskhar-dion pasdagds 202 5 Funidheboxdasdy R6as
hol der 243 conprises a through hole 2430 corresponding to one |ight

sensor 242, and asdﬁgérS%e %éagmwﬁgﬁrwlﬁ hesd J{ahg}g% *@Iﬁﬁg‘é@ al0

The privacy filters are nul ayer ters ma

ultra-fine roIo ver) .optical ,tec I , ontr ol
reflection® é‘f"ﬂ?}%fm n‘ﬂa]f%attqﬂﬁdegdﬁreaagﬁ %%évﬁlrlﬁ giel fethengicity
decrease the angle of the light path in the bill passage 20, allow ng
only the | RgHtfasei vebe bY ahensérghd i th eFlse Zamplonpaasd il sleging he
15 bill passage 20 at 900 angle or 600150 angle. The privacy filters

3 have vveamdcﬁﬂeszmtcon@plﬁb@g QoplvaaditArifl Heheie i€Has a4 BhihStal ¥ in
Further, the privacy filters 3 with the respectlve dust covers 214

can beymdg, L1iayic o V8 | Sl c5HARESy 303 AR R, ot

reqwrerrents V\At |ng eor|g|na |on

sensors 242 installed in the other circuit board 221 of the control
module 22 and respectively aimed at the light emitters 241, and a
plurality of lens holders 243 respectively mounted around the light
emitters 241 and the light sensors 242, The light emitters 241 can

15 be light-emitting diodes of different colors. In this embodiment, the
sampling and validating module 240 is a transmissive optical
sensor module. However, this design is not a limitation, i.e.,
reflective optical sensor design or contact image sensor design can
be selectively used as a substitute.‘

20 Further, the holder base 21 of the bill-receiving unit 2
comprises two light transmissive portions 213 disposed at opposing
top and bottom sides of the bill passage 20 corresponding to the

recognition circuit assembly 24, a locating groove 2131 extending



20 of the dust covers 214. Further, two or nore privacy filters 3 can
be arranged in a stack and nounted with one dust cover 214 for
application. As the materials, optical structure and fabrication of
the privacy filters 3 are of the known art, no further detailed
description in this regard will be necessary. The bill
accept or wartuind| taglashghe wansnlisgive poirtioni @&3ar rapgermeyt filier 3
accordance with the present invention can be used in an automatic
vendi ng nmagkduietedawith bedh & cHReNi2N19, i19/ABhS AN Ero®¥e VB 10hvEr
vari ety of other consunmer systens. After installation of the bill
acceptor i h j h it j.Cc vending chin ut o L1 er
machi ne, gghrr% g%%%%?f(ﬁ%rﬁéghs rr?gl:ﬁngy tVeempqrﬁxgorgi %gﬁl ti’lb%f'ggg‘gfyzziﬁ%f
the control podule 22 of the bill-receiving unit 2 are electrically
connect ed P& vasY Hbger3 & drsnasedoimiie Haih Pah fghet lhghhsersansi 242
vendi ng machine, auto teller machi ne, game consol e or consuner system
by el echri cledt pagseechoosghnate wihbpadsdger 20h€ utrtlars oS pirdwrm of fiprased
supply and data, enabling the automatic vendi ng machine, auto teller
machine, 0gHR FENERLENI beAIRUTES B SLAT Sidd Off df Mild- ¥pl ket ng.

15 bill-receiving an | -rejecting functions. Further,

acceptor is _capable of val.idating any.of_a variety of bills. 4t

can be pap8ppﬂgﬁ83?0 v%heu}d?le psaéégg?t?%s F(lgﬂi]&ﬁnaga%l&n{?é‘rs' é‘oiﬂﬁlék‘gﬁ
banker's drafts, stocks, ownership certificates, prepaid tickets,

gi ft certitpaaresss atiirpugh belai2id3f doriaspondingohons light sedsor
drivers 20licenses, vehicle |icenses, passports, etc.). Wen a
person insgd2saddid [éndsétn2931haobhtdd h Obe 1RlowEh hivge f243® panel 11

of the housing 1, the bill 4 will enter the bill passage 20 of the
bil'l-rggel ving unpe grivA EWees B8 AR Sy &2 fi1 Rrs'flSde using blind
ultra-fine (micro louver) optical technology, designed to control

reflection of light and to reduce glare. The privacy filters 3

decrease the angle of the light path in the bill passage 20, allowing

only the light emitted by the light emitters 241 to pass through the

15  bill passage 20 at 90° angle or 60°+£5° angle. The privacy filters 3

have wear-resistant, dustproof and anti-stain characteristics.

Further, the privacy filters 3 with the respective dust covers 214

can be made in any of a variety of shapes and sizes subject to
requirements without affecting the original dust protection function

20 of the dust covers 214, Further, two or more privacy filters 3 can be
arranged in a stack and mounted with one dust cover 214 for

application. As the materials, optical structure and fabrication of

the privacy filters 3 are of the known art, no further detailed



control nodule 22. When one or a nunber of the sensors 222 of the

control nodule 22 is induced by the inserted bill 4, the control
nodul e 22 imedi ately drives the at | east one notor 231 of the
transm ssion nmechanism 23 to transfer the bill 4 to the recognition 5

circuit assenbly 24, enabling the sanpling and validating nodul e 240
to val i dat desprpsRhiththisi tegaaddvilhde ne¢ersany. the bill 4 subject to
the functioning of the light emtters 241 and the |ight sensors 242

and the control ofhéheiltonteedtorodutie Bl phsdalae b.Un'ti 1#glits ploghitedm zed
to be authentic, the transm ssi on nechani sm 23 w be 10 controll ed

by the Conhho}b %’E{EQéﬂtellg%cEBrtﬁéﬂ?%'ih th%r#]lf'gkf ftheﬁngnb dd b%loﬁ %C?

enabling t pr essi ng- down nechani's ress t
into the inside of the box body 252. |f the bill 4 i's valldated to be
a count er f &F t 30t RETQPRE SR B AGHISm 2510 F4ll¢Fe BBRRILI EATRY

the control nodule 22 to transfer the bill 4 15 backwardly to the
bill sIdt toéfsofe,t he dmceohanetaridtyofoft hehdrouwsnsgnier Bystemes., Adfteir ng
operation of the light emtters 241 and |ight sensors 242 of the

sanpl i ng ansktyalakdat 09t Al e a%é@;gfd% vl thdah8ub iy 4t Pedtddbhyatdnd
face value of the bill 4, the ht emtters 241 emt light toward

the | ens sets 2&131 |nl}theat yﬁgﬂq hol e 12430 of the sErroundl ng | ens
hol ders 243° ﬂi & ATLCH e, 2R T PHYy pa,htgaabe §OURP eiJ(f,fI’rl THE ?F’{/acy

filter 3 in the proximal dust cover 214
system, the circuit boards 221 of the control module 22 of the

bill-receiving unit 2 are electrically connected to the power circuit
10 and main unit of the automatic vending machine, auto teller
machine, game console or consumer system by electrical
connectors (not shown) for the transmission of power supply and
data, enabling the automatic vending machine, auto teller machine,
game console or consumer system to provide bill-validating,
15 bill-receiving and bill-rejecting functions. Further, the bill
acceptor is capable of validating any of a variety of bills 4 that can
be paper notes, valuable securities (such as banker’s checks,
banker’s drafts, stocks, ownership certificates, prepaid tickets, gift
certificates, etc.) or security documents (such as ID cards, drivers

20 licenses, vehicle licenses, passports, etc.).
When a person inserts a bill 4 into the bill slot 111 of the
face panel 11 of the housing 1, the bill 4 will enter the bill passage

20 of the bill-receiving unit 2 to induce the sensors 222 of the

10



then the bill passage 20 and the bill 4, and then the privacy filter
3 in the distal dust cover 214 and then the |lens sets 2431 in the
t hrough hol es 2430 of the distal |lens holders 243, and then falls
upon the light sensors 242. Thus, the |light sensors 242 can neasure
the energy of the incident |ight accurately, enabling the sanpling 5
and val i dacpbnéfalodadel@28. (Whdataradne nwabgotahiei sanspradd X af ¢he
val ue of the bill 4. The privacy filters 3 filtrate external

sunlight, icade@l modueus?|isghidwest Hhehef Wskr@esinum |thgh&oﬁlQB[C€S
that are not emtted by the light emtters 241, reducing |ight

ol lution, I Sy in

gccuracy aﬁgxﬁg aﬁﬁpﬁﬁﬁaﬁggféﬁgF%g ggﬁggga%% 49gﬁ§Eg£%ga nth?he
hol der base 21 of Ihe bill-receiving unif 2 further conprises a
plurality mewuﬁﬁs%nger%%%mﬂ%zogtéﬂmiﬁramq1911614 tmél@e EpGeeRritan

respectively nounted in the nmounting grooves 2132 over the respective
| i ght t$ansmicssi aesciibppra4,oemAl3ng The sanpiiole andutadi®Rifgrmbdoule
conprises a bearing
240 to validate the authenticity and face value of the bill 4 subject
to the functioning of the light emitters 241 and the light sensors
242 and the control of the control module 22. If the bill 4 is
recognized to be authentic, the transmission mechanism 23 will be
10 controlled by the control module 22 to transfer the bill 4 to the bill
box 25, enabling the bill pressing-down mechanism 251 to press the
bill 4 into the inside of the box body 252. If the bill 4 is validated
to be a counterfeit, the transmission mechanism 23 will be
controlled by the control module 22 to transfer the bill 4
15 backwardly to the bill slot 111 of the face panel 11 of the housing
1.
Further, during operation of the light emitters 241 and light
sensors 242 of the sampling and validating module 240 to validate
the authenticity and face value of the bill 4, the light emitters 241
20  emit light toward the lens sets 2431 in the through holes 2430 of
the surrounding lens holders 243. At this time, the emitted light

goes through the privacy filter 3 in the proximal dust cover 214,

then the bill passage 20 and the bill 4, and then the privacy filter 3

11



shel | 223 nounted at each circuit board 221 over the respective
sensors 222. The bearing shell 223 conprises a |ocating groove 2231,
a plurality of through holes 2230 disposed in the |ocating groove
2231 corresponding to the sensors 222, a privacy filter 3 20 nounted
in the |ocating groove 2231 and covered over the through holes 2230,
and a plurahithe distaétdusti ngver @ rdisirmhsh@f3theplenecteitng24ht ant hiee

| ocati ng groove 2231 and pressed on the privacy filter 3 to hold the

privacy fi klﬁﬁfu% Ih@l&bezclm%tflnﬁ Qi 0y 8 edd HoRRss 143! b!nthlh%n pPillyacy
filter 3 filtrates external light rays that are not emtted by the

LI oM R e EHRLOR, DR L Lo UG L BRp S PE 208
the energy of the incident light accurately, enabling the sampling
5 and validating module 240 to determine the authenticity and face
value of the bill 4. The privacy filters 3 filtrate external sunlight,
indoor luminous light and other full-spectrum light sources that are
not emitted by the light emitters 241, reducing light pollution,
avoiding errors and faults, and enhancing detection accuracy and
10 reliability.

Referring to FIGS. 3, 4 and 6 again, the holder base 21 of
the bill-receiving unit 2 further comprises a plurality of mounting
grooves 2132, a plurality of dust covers 214 respectively mounted
in the mounting grooves 2132 over the respective light transmissive

15 portion 213. The control module 22 further comprises a bearing
shell 223 mounted at each circuit board 221 over the respective
sensors 222. The bearing shell 223 comprises a locating groove
2231, a plurality of through holes 2230 disposed in the locating
groove 2231 corresponding to the sensors 222, a privacy filter 3

20 mounted in the locating groove 2231 and covered over the through
holes 2230, and a plurality of retaining protrusions 2232 projecting
into the locating groove 2231 and pressed on the privacy filter 3 to

hold the privacy filter 3 in the locating groove 2231 positively. The

12



Al t hough a particul ar enbodi nent of the invention has been 5
described in detail for purposes of illustration, various
nodi fi cati ons and enhancenents may be nmade w t hout departing fromthe
spirit and scope of the invention. Accordingly, the invention is not
to be limted except as t he appended clains. \Wat the invention
cl ai med i sprivacy biligr écfeﬁpms edepralslight rays that agehmis¢mgtted by

conprising a face panel defining a bill slot for the insertion of a
bill; 5a bithé 1iginedntitngrudil, achasiapdagke pollustie] hesiding erbdistand
b|||-rece|V|ng unit conprising a holder base defining therein a bil

passage i nrgoffgu d I nodul e, a
transn155|£% nec aﬁ?&h?@% tﬁylﬁ?hg Q%y ggfggcon g%ﬁhhggule to
transfer an |nse2% ﬂ and recogni tion C|r ui.t assenﬁg@_&
mount ed i n opposi Et £y a%aab%w SnRad Bens &f 4h Bil PV epESS & d
recognition circuit assenbly conprising a sanpling and validating
nmodul e Sondesctithgdof i pdetrall i thpr of phipgisteseniof't erlbustnatibnghtvaremsor s
and controllable by said control nodule to validate the authenticity

and face valdtifRiatAshd ASA bﬁﬁaﬁbérhen@dﬁdn&;‘iaﬁelrﬁa&é GOt d@CHrtidg ter
mounted in a light path in sa
from the spirit and scope of the invention. Accordingly, the

invention is not to be limited except as by the appended claims.
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bill-receiving unit between said bill passage and said |ight sensors
to filtrate external |ight sources and to let the light emtted by
said light emtters pass toward said |ight sensors. 2. The bill
acceptor as clainmed in claim1, wherein said 20hol der base of said
bill-receiving unit conprises at |east one |ight transm ssive

porti ondi sp¥sad theourerdien dpimegaissage corresponding to said
recognition circuit assenbly, and a privacy filter |ocating groove
extendi ng around ka&hbishhdcdptehtcdmprisiigsi ve portion to acconmodate
at | east one said privacy filter. 3. The bill acceptor as

o a1 010 1 M WRES IO G9 LR A6 U B g o ve

acceptor as, clainmed in.clai 2, wherein said
P the 1nsert1don of a gfli?

5 a bill-receiving unit accommodated in said housing, said
bill-receiving unit comprising a holder base defining therein a bill
passage in communication with said bill slot, a control module, a
transmission mechanism controllable by said control module to
transfer an inserted bill, and a recognition circuit assembly

10 mounted in opposing top and bottom sides of said bill passage, said
recognition circuit assembly comprising a sampling and validating
module consisting of a plurality of light emitters and light sensors
and controllable by said control module to validate the authenticity
and face value of an inserted bill; and

15 at least one privacy filter mounted in a light path in said
bill-receiving unit between said bill passage and said light sensors
to filtrate external light sources and to let the light emitted by said
light emitters pass toward said light sensors.

2. The bill acceptor as claimed in claim 1, wherein said

20 holder base of said bill-receiving unit comprises at least one light
transmissive portion disposed around said bill passage
corresponding to said recognition circuit assembly, and a privacy

filter locating groove extending around each said light transmissive

14



hol der base of said bill-receiving unit further conprises a dust
cover mounted in each said privacy filter |ocating groove to hold at
| east one said privacy filter in each said privacy filter |ocating
groove. 105. The bill acceptor as clainmed in claim1, wherein said
control nodule of said bill-receiving unit conprises two circuit
boar ds r espectioneioyappemieedite aaicdshongeraidayévaty dgpesi ng top and
bottom sides of said bill passage, and a plurality of sensors

installed in sai d3ciTruibilibeedesoand adapiat ihockense, tRacidigeehtlon
of 15 a bill into said bill slot; said light emtters and |ight

sensor s of 3L FARY HIRCRR4 UPAL08 EEH oy SRl Gy SRR oY

o1 11 acoeptBISTASTCR SFARkI i n ol ai m 5, wher ei n said 20 Sanpiing and

val i dati ng nodul e further conprises a plurality of |ens holders

respectfvel y nound edbar biHdasadémolri aghtcl&mned ens chridh <30 dherght said

sensors, each said | ens holder conprising a through hole ainmed at one

sai d |ight haeMs0hadBdof dAASHAEIrePRIWNINGd vt FBirfher comprises a dust
cover mounted in each said privacy filter locating groove to hold at
least one said privacy filter in each said privacy filter locating
groove.

10 5. The bill acceptor as claimed in claim 1, wherein said
control module of said bill-receiving unit comprises two circuit
boards respectively mounted in said holder base at opposing top
and bottom sides of said bill passage, and a plurality of sensors
installed in said circuit boards and adapted to sense the insertion of

15 a bill into said bill slot; said light emitters and light sensors of said
sampling and validating module of said recognition circuit
assembly are respectively installed in said two circuit boards of
said control module of said bill-receiving unit.

6. The bill acceptor as claimed in claim 5, wherein said

20 sampling and validating module further comprises a plurality of
lens holders respectively mounted around said light emitters and

said light sensors, each said lens holder comprising a through hole

aimed at one said light sensor and a lens set mounted in said

15



t hrough hol e. 7. The bill acceptor as clainmed in claim1l
wherein said hol der base of said bill-receiving unit conprises at

| east one light transm ssive portion disposed around said bil
passage 5 corresponding to said recognition circuit assenbly, and a
privacy filter |ocating groove extending around each said |ight
transm ssi verqugh hohkg. a dust cover nounted in said privacy filter

| ocating groove to hold at | east one said privacy filter in said at

| east one light tyamsE $3i1Vec@YPtoross cIaifedant &0 niroduly@e@fis ahed

bill-receiving 10 unit conprises two circuit boards respectively
nounted in i I Ln p.and _.bott si des of. id
LT passabRTiek BRLE Sl fach L RRBRah AR R BRPFRCL el BherTigBE) G
and adapted to sense the insertion of a bill into said bill slot, and

a bearing SHASMIgHiR edP@itiRichdidafed r AIPEnBoarsdidyvePill he PEEHRER S
at the 15 respective circuit board, said bearing shell conprising a
privacy5fi tberesboadinggogsmiaveecognition ci®uiThesbinblyaaadps griascy
claimed in claim1l1, wherein said bearing shell conprises at |east one

t hr ough hokﬂ&ﬁ&@@ﬁ@%i‘%@@%gta{(ﬁ\ﬁ%ﬂé’r(}f&dd @.’50}# ??ﬁf ii%?lt YD Sissive

correspondi ng to the sénsors; sal 0 privacy ter “[ ocating groove

dates at |east id pri £t lurality of
etaining BPEPDs PO ajtcroHg e iE ald ariiacPhiy o odaline ket ve

groove to hold at |east one said privacy filter in said privacy
filter Iocéﬂih{ddgﬁbdvést one said privacy filter in said at least one light

transmissive portion; said control module of said bill-receiving

10 unit comprises two circuit boards respectively mounted in said
holder base at opposing top and bottom sides of said bill passage, a
plurality of sensors installed in said circuit boards and adapted to
sense the insertion of a bill into said bill slot, and a bearing shell
mounted at each said circuit board over the sensors at the

15 respective circuit board, said bearing shell comprising a privacy
filter locating groove.

8. The bill acceptor as claimed in claim 1, wherein said
bearing shell comprises at least one through holes disposed in said
privacy filter locating groove corresponding to the sensors; said

20 privacy filter locating groove accommodates at least one said
privacy filter and a plurality of retaining protrusions projecting
into said privacy filter locating groove to hold at least one said

privacy filter in said privacy filter locating groove.
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