8 FEBRUARY 2006 DESCRI PTION CO N DI SPENSER AND CONTROL METHOD FOR THE CO N
DI SPENSER TECHNI CAL FI ELD The present invention relates to a coin di spenser
di sposed within equi pnent such as an automatic vendi ng nachi ne and a
control nethod for the coin dispenser, and nore particu coi n
hPEplgEf 25

di spenser, which is configured to be capable of renedyin %?y error
resulting froma coin standing on its edge caused when a single coin of a

pertinent coin type is put in a Fgg%¥ of the coin dispenser, and a
control nethod for the coin diE%@f : CKGROUND ART It is general that a

coi n di spenser, which checks whether an inserted coin is authentic or
counterfeit and delivers coins corresponding to an anount of change, is

di sposed 1 BoRAdBFBLER Wil R0 3HA BTN PHUENFORAHE GUINASISPENSER  Tachi nes

and the |Ii coln dispenser 1s generally conprised of a coin
dividing part which determnes the authenticity of inserted coins and
divides into genuine and counterfeit coins, a coin holding part which
stores accunul ated coi ns whi ciTEIENIGAFDLIEd as authentic, and a coin
delivery part which delivers coins according to an anount of change from
t he coi n hol diThg ppsétt invEhgorceianesholaaoingligpanser Hiagosad plithingdquipnesf coi n t ubes
for holding individual coins by coin type, which are divided and
det er ni rsech asangepuiatie veading mashindandeotontrgl methpdh frhe goin digpensgtande o n
delivery part conprises a delivery, slide mhiﬁh Bs di@po§ed HeIOM/ the coin
tubes ofmemearisuiptly thea eoin Hispensey, WhisBITraRgEas f0 BHERPAYIF O BIRS¥ BB As one by
one in a_state held.in_coin holdin hole% fron1&h bot.t ”‘8%?& of the coin
g ccC a

t ubes arf§'ivemnRGer e tingEpImArePiInEisling on its edge caused wien d sing

pertinent coin type is put in a coin tube of the coin dispenser, and a control method for

the coin dispenser.

BACKGROUND ART

It is general that a coin dispenser, which checks whether an inserted coin is
authentic or counterfeit and delivers coins corresponding to an amount of change, is
disposed in equipment such as automatic vending machines, ticket machines and the
like.

Such a coin dispenser is generally comprised of a coin dividing part which
determines the authenticity of inserted coins and divides into genuine and counterfeit
coins, a coin holding part which stores accumulated coins which are determined as
authentic, and a coin delivery part which delivers coins according to an amount of
change from the coin holding part.

The coin holding part has a plurality of coin tubes for holding individual coins
by coin type, which are divided and determined as genuine coins by the coin dividing
part.

And, the coin delivery part comprises a delivery slide which is disposed below
the coin tubes of the above-described coin holding part and pull out coins one by one in

a state held in coin holding holes from the bottom ends of the coin tubes and change



slides which are disposed below the delivery slide and operate to conduct
and control drop delivery of the coins, which are pulled out by the
delivery slide, fromthe coin holding holes. Wen only one coin of a

pertinent coin type is introduced when its coin tube is a type
of coin dispenser has a possibility of causing a standin8$@%#%m?%§@?the

coinis in a state of standing on its edge in the pertinent coin tube. If a
coin delivery.directive,| iven.to the standi j i'nent coin
whi oh 1 SidrEptisBE P T B AY ot S e S MRS LTS Tt he
coin deljve ration j vdel; ithdl@dih ON, measures
are tak 1F]optc{‘)%){\f)ee gtrh %Cglﬁgﬁ)%?@ggﬁﬂéaggﬁ%gg%dé}lghrg%{ ﬁék??{g tV\,i tﬁ coins of all

coin tyH&ﬁm?%bQ in a non-delivery state to lay the standing coin down so
to hold Tt Pn the coin hol ding hole, then the pertinent coin is actually

delivered. Gengegbhly ond Béin 6P p&TthérRRaN thRME Ifrodlicesluctiendtsteyipaulpeisf or ns t he
above-described idle striking operation for every delivery before the

per t i negipgOiuth b Sypdelficu@rdigpensés hatesersiibiyy «fbewsing 4 $iendimpacenthiebthal  devi ce
whi ch perForned the idle striking operation every tinme the delivery was
per f or mecin lisid adiaadisatdagas: itsredge toitbe potinent deinitylesry oper ati on took time,

and the nunber of operations of individual pechanisnms .related to the coin
del i very i ncrBaseth detieery dirpatiye isrgivandp thenitangingroib pos AIAL 9% es of the
respective nechanjsnms. Dl SCLOSURE OF TFE INVENg|CN'kﬂ]VieWﬁ?f t he

ci r cuns PArhdsnldeldrin theroiminiding hele cnet B delvVERed SYSURh PSP Y Eedy t he
above-descri bed di,sadvant ages and provi des a coi n di spenser, which can _
assure CREWRABIES of coins by a mnimumidie striking operation even if a

Col 0520 . Bhab, B SRR ST Yeroed W Bieducing e
del i ver y, BGAA KRG witl\hiR FA0E5R typelBEIAGa hok-dtiRRrCRiB telagaNSsEr . 2
standing coin down so to hold it in the coin holding hole, then the pertinent coin is
actually delivered.
Generally, the conventional device of such a type performs the above-described
idle striking operation for every delivery before the pertinent coin is delivered.
As described above, the conventional device which performed the idle striking
operation every time the delivery was performed had disadvantages that the coin
delivery operation took time, and the number of operations of individual mechanisms

related to the coin delivery increased, resulting in shortening the operation lives of the

respective mechanisms.

DISCLOSURE OF THE INVENTION
In view of the circumstances described above, the present invention Is to
remedy the above-described disadvantages and provides a coin dispenser, which can
assure the delivery of coins by a minimum idle striking operation even if a coin stands
on its edge, shorten the coin delivery time by reducing the number of idle striking

operations and extend the operation lives of coin delivery mechanisms, and a control

method for the coin dispenser.



8 FEBRUARY 2006 In order to achieve the above object, the invention of
Claiml provides a coin dispenser which includes a plurality of coin tubes
for storing inserted coins by coin type and coin delivery neans for
selectively delivering coins frombottomends of the coip__t %ﬁs,
conprising: coin counter nmeans for counting coins accunu?ﬁﬁ@@ % 28%h of
the coin tubes; detection neans for detecting, as an idle struck coin

ube, 2 co1n LRGN0 e RSSOt INeL 0 i seludEgum 2ied col e

i n which anot cor to count outputs of

the coi 9iaé?n%grtv%jcigﬁaﬂa%ssaaﬂgraﬁﬁgf\égﬁXu%g 3L s%ringrlﬁ‘s%ﬂéd Etgfri]s @}éﬁ)g(‘r'{nggg’ at the

time of 'vering col oin delivery-nmeans, I triking

oper at i i i i : i i f i t.8ine t hat coins
p gﬂ? tclﬂlg g@c]ivt%% rﬁeeagng h{r}é@l@é’tnﬁ%eﬁ@ér& chisis B8R 1t toRerd? ofths

are pr elivered'fromthe idle struck coin tube, only when

the idl g8 Icdbrisifl Roid doRftel TeSRIBLEREAIBY cdifitaco@h@elel @NedtRanthe The _
invention described in Caim2 relates to the invention of Claim31, wherein

t he coi Boid @iy aleyectiBRiBaGdoPddteRiag, 4 idldstnickenin tabé, arcointubehdvirgy y sl i de
which is driven by the coin delivery notor to pull out coins fromthe

bot t ons agpfestritednminber eres of aecubylataheinsdisl whidr ewtheocpin detesdy i ng sol enoi ds
each being provided in association with each of the coin tubes; and change
sl i des whivetulaseds aenarding tosesiugt atpyts af e seingionger Beay adpdelyery £oYel i ver ed
coin selecting sol enoids and mhich_controléﬂelLver and non-dg#ivery of

the pul meaesfat exseuting, lsthe jime\of delvering sRIB Ry SO AEnedsy #dieng and a
oul | o SHRTBPRETIORA VUEF§ SeBenaeraite  Hetchard Ve S Lt P4l f¥ans oxecut es
e O A PITEAL A R AELATB sER ebpEeig le
b, T B e i m 3 rel ates {0 the invention of Oaim
1, wherein tige HodRiohideRrBBARTINR] Bedat 16 thdlintention oMTiah 1 hakerbinen enpty
and received a coin newy, as an idle struck coin tube. The invention
descri begk doh dElieémneanet@tiRBed: @oinhieliveny mdtdrondeivesl sidenwhich vehiriven n

by the coin delivery motor to pull out coins from the bottoms of the coin tubes one by

one; delivered coin selecting solenoids each being provided in association with each of

the coin tubes; and change slides which are selectively driven according to ON/OFF of

the delivered coin selecting solenoids and which control delivery and non-delivery of

the pulled-out of coins by switching between a state of releasing and a state of

supporting bottom faces of the coins of respective coin types pulled out by the delivery

slide, and the delivery control means executes the idle striking operation by rotating the

coin delivery motor while holding the change slide in the bottom face supporting state

by means of the delivered coin selecting solenoid associated with the idle struck coin

tube.

The invention described in Claim 3 relates to the invention of Claim 1, wherein
the detection means detect a coin tube, which has been empty and received a coin newly,
as an idle struck coin tube.

The invention described in Claim 4 relates to the invention of Claim 1, wherein

the delivery control means cancels the detection of the idle struck coin tube when a coin



the delivery control neans cancels the detection of the idle struck coin
tube when a coin 3 8 FEBRUARY 2006 is delivered from another coin tube
after the idle struck coin tube is detected by the detection neans. The
invention described in daim5 is a nethod for controllinp CQl  spenser
whi ch accumul ates inserted coins in a plurality of coin Pgﬁﬁgm§839&%tely by
coin type and selectively delivers the coins frombottomends of the

pluralit En_tubes. the.nmethod ¢ rising. coynti coi ns
Becuml B8 EP bl S e TR IOV RRIR PR SRR B ot s o
prescri hed . suihensor | ess of accunul ated coins and received a coin newy,

as an igle struck coin tube according to the counted result; and executing,

at the tine Phe HoddibRMeRDELINTSaiRYS IshenaROdod 8bht¥ g MBANBispetBer dl €
striking operation in which a delivery operation is perforned in a state

t hat comwhichakeurflllebi Bhdred cofhs bfa pdallityveroth thb@sepdrgtelydyeolii typekndcoi n t ube,
only when the idle struck coin tube is detected. The invention described in

Cl ai m 6 seledtatigsleliverd the coiny &nin tortoof endh af the pluraliteofeain tubegjelhd very slide,

whi ch pulls out coins one by one frombottomends of the coin tubes, is
driven methedaesiposing woimgtbt ceies yecnmtigred impabhalf shgeeisiubee detgetengswi t ched
between a state of releasing and a state of supporting the coins of

r espect PFeindBbe, whighdas a;smSFrgnd@utnbﬁryortl?ﬁé of agcpipalaedqoitend £¢6VaT Ag t o OV OFF
of delivered coin sg%ecting. %@Ienoi S ea%g rov%de@,in association with
each of “PIRESER; # ajplsstrucyCoin tubg agetding fo thygpynteq (PSUR @A SREHMNS Fory of the
pul | ed-gut.- coin: .and the idle striking o at i 1.5 by rotating
Phe. cor Rraisre oy Mioesh s 18 St dgY eatt R dEsRng BIBRIAER “F ot Pom 1 ace

support ﬂ%h%%ﬁ?ﬁﬁép%ﬁ%ﬁig?@ﬁ&%d%h ist;éﬁe[)tggf c% lsrS Sofbitbd@ 1ol enoi d

associ a _ _ ruck coln he invention escribed_in Caim
7 rel at gatieRedifitin tﬂé\é@l@'fsirﬁ’%k &in fdbai JRPwhd1BE Rl stnick@oindliB: 8dEteEded COi N t ube
C

is a coin tube whi has been enpty "and received one coin newly. The
invention desThd iaechtion dedoribed i Clehdd Afatéstotieinl-atentol Chifs, C ai m 5, wherein
wherein: a delivery slide, which pulls out coins one by one from bottom ends of the coin
tubes, is driven by means of a coin delivery motor, and change slides are switched
between a state of releasing and a state of supporting the coins of respective coin types
pulled out by the delivery slide according to ON/OFF of delivered coin selecting
solenoids each provided in association with each of the coin tubes, so as to control
delivery and non-delivery of the pulled-out coin; and the idle striking operation is
executed by rotating the coin delivery motor while holding the change slide in the
bottom face supporting state by means of the delivered coin selecting solenoid
associated with the idle struck coin tube.
The invention described in Claim 7 relates to the invention of Claim S, wherein
the idle struck coin tube is a coin tube which has been empty and received one coin
newly.
The invention described in Claim 8 relates to the invention of Claim 5, wherein
the detection of the idle struck coin tube is cancelled when a coin is delivered from

another coin tube after the idle struck coin tube is detected by the detection means.

According to the configuration of the present invention, the idle striking



the detection of the idle struck coin tube is cancelled when a coin is
delivered from another coin tube after the idle struck coin tube is
detected by the detection nmeans. According to the configuration of the
present invention, the idle striking 4 8 FEBRUARY 2006 o i make
the delivery operation with the delivery of a coin fron1pﬁgﬁ%%®gzpﬁ%e
prohibited is performed only when a coin tube having a prescribed nunber or
| ess of accunul ated coi.ns and having rece ; 6RIRiA mpdet ected as
he'i ol GPEETAIE A Gl SRSl A Gl or 8O em BRLeBin S B8 Ot B

del i ver f%hgo?t:e@ Ilsg%rf%%% %g} el Y 8R m'haviggglrp?és@ﬁl?ed dunbeSorieds sfecessary to

perfornP stri operation for y coin delivery, the coin

del i ver yod it &AbuR%nd fﬁ%igﬁ’%gﬁ@d’g}ﬁtﬁemcbiﬁ'ii Jetecétbasitheidiaisthek coin i dl e

striking operations Is reduced. Thus, the operation lives of the respective

mechani ${5k and eleabiedirhék e nBRiidi@kdderdylivean chin bgxdoandididery amedng. he
reliability of the coin delivery processing can be inproved. BRI EF

DESCRI PTheNeE; iilisoReYsNGSo pedormlthis sdlasteiking @ptuatibn firdeerstecpurct ur e di agr am
of the main portions in a coin dispenser according to the invention, Fig.
2 is a delagrarheshomdeligers tiownes pt sirtengbnbptastiillycandithepyrnes ofidith t he main
portions broken of a coin delivery part_ of the_ coin dispenser according to
t he i nvewikingrmpertigns ig reduced. c driweghe aperatianlivenaf tha rsgriP MY nai n
portions broken of the coin dispenser cor di to.the invention, Fig. 4 is
a bl ock relfedin SFcemSRIYRY 5“‘@&1‘%‘%&&“@ ag‘?ﬁt‘fcrfléﬁbﬂg%f’tot © CORe (:Weriyst em of the
coi n di spenser a%cordin to the invention, Fig. 5 is a diagram

i 11 ustr 9HY2 COPATORCYery operation froma coin delivery part of the

coin dispenser, Fig. 6 is a diagramillustrating the coin delivery
operation fromthe coin delivery part subsequent to Fig. 6, Fig. 7 is a

di agram illustratingpihier pRERIEHIMEDE BAEDRAWINGS anot her enbodi ment
fromthe coin delivery part, Fig. 8 is a diagramillustrating the coin

delivery oper pfi of Sfonstithdl sReRirhGlire Raad oftRimdin pantivheincoiom del i very
part, Fig. 9 is a diagramillustrating a coin delivery operation fromthe
coi n deldispeisyr faoidigitoskeineattionoFiEi Dis a8liagfany shavding 8 canatptugh am

perspective structure with the main portions broken of a coin delivery part of the coin

dispenser accordiﬁg to the invention, Fig. 3 is a conceptual sectional diagram with the

main portions broken of the coin dispenser according to the invention, Fig. 4 is a block

diagram showing a schematic structure of a control system of the coin dispenser

according to the invention, Fig. 5 is a diagram illustrating a coin delivery operation

from a coin delivery part of the coin dispenser, Fig. 6 is a diagram illustrating the coin

delivery operation from the coin delivery part subsequent to Fig. 6, Fig. 7isa diagram

illustrating the coin delivery operation of another embodiment from the coin delivery

part, Fig. 8 is a diagram illustrating the coin delivery operation of still another

embodiment from the coin delivery part, Fig. 9 is a diagram illustrating a coin delivery

operation from the coin delivery part subsequent to Fig. 8, Fig. 10 is a diagram

illustrating the coin delivery operation from the coin delivery part subsequent to Fig. 9,

Fig. 11 is a flow chart showing the inserted coin processing of the coin dispenser

according to the invention, Fig. 12 is a table showing an example of coin delivery

control data in a coin delivery control part, Fig. 13 is a flow chart showing a coin




illustrating the coin delivery operation fromthe coin delivery part
subsequent to Fig. 9, Fig. 11 is a flow chart showing the inserted coin
processi ng of the coin dispenser according to the invention, Fig. 12 is a
tabl e showi ng an exanple of coin delivery control data ggﬁgﬁ%%k elivery
control part, Fig. 13 is a flow chart showing a coin 5 8 06
delivery operation of the coin delivery control part, Fig. 14 is a diagram
show ng : [ LV t.ay: : coin
deliverf%gggfé .oHﬁ“ﬁﬁﬁgﬁ?g9g§@bf§5%§ﬁ%9%g%%%?gﬁ@ﬂﬁﬁéqéﬁggﬁgEg|e of coin
del i ver v 6aBkoPkoif %El%/eésé‘cﬁmfopaat& NS AG0H e B8 id¥mYeYy oRRIGH bRITFiRSf 15980t her
enbodi nment.” BEST MODE FOR CARRYI NG OQUT THE | NVENTI'ON Enbodi nents of the
coi n di sNenseh sBeeag dh Btanigle MRiPISS&R cohtiv &latal W38d Wrlthe &sin deigeryi bed in
detail with reference to the acconpanying drawings. Fig. 1 is a diagram
showi ng dpe20ibg epirnsdher simbledigdentuict ure of the main portions in a coin

di spenser 100 according to the invention. The coin dispenser 100 conprises
a coin sorting part 1 which guides coins 5 (four types of coins, 500 yen,
100 yen, 50 yen and 10 yen are handled in this case dropped through a
coin insertion poBESTI EﬂKﬂhﬁ&RﬁﬁTﬁ@ﬁﬁJH§¥¥ﬁﬂﬁVﬁﬁigﬂ$sorting part 12,
determ nes the inserted coins 5 for their, authenticity and cqj,n type by the
aut henticity Fobedimantsalithnscindispsager 3ararding to,Hg Psesee Y%BO%ﬁ'ﬁL tic coins
according t oin types, .a coin holding part, 2 .which is disposed bel ow t he
coin sor‘%?ﬁg’e‘gﬁlr etﬂrly‘gﬁlafe gﬁ%qeé?gne&pcoén&ﬂﬁaggmﬂpggsof coin tubes 21 (500 yen
tube 21-1, 10Q.yen 4.2, : 50 - . 21-4) for .
hol di ng t he cgﬁ%g1%%Hggﬁﬁéﬁégg%ﬁﬁ%gﬁxggggg%%F%ﬁﬂgggg%ﬂP%gB?%“E%Ph types by

the coi ”aﬁ)%&ig s230b adeord@i t@tg_ggjvgm%[ivery part 3 which selects to
e col

deliver t ns 5 corresponding to the amount of change fromthe coin
tubes 21 for tone chigIRPEhdeN B00 SAisé/P@Sn bdttihdIPart DiwhidhQhuitiergoipast 2. Fig. 2

is a diagram showi ng a conceptual perspective structure with the main
por t i ongfdur &fRR oPEoiid) OE Gén) 106EYdny 60 Yerpaidt103eh ard Haedled imthdicapgnser 100.
dropped through a coin insertion port 11 to an authenticity determination/sorting part 12,
determines the inserted coins 5 for their authenticity and coin type by the authenticity
determination/sorting part 12 and sorts the authentic coins according to coin types, a
coin holding part 2 which is disposed below the coin sorting part 1 and consists of a
plurality of coin tubes 21 (500 yen tube 21-1, 100 yen tube 21-2, 50 yen tube 21-3 and
10 yen tube 21-4) for holding the coins by coin type which are sorted according to coin
types by the coin sorting part 1, and a coin delivery part 3 which selects to deliver the
coins 5 corresponding to the amount of change from the coin tubes 21 for the respective
coin types in the coin holding part 2.
Fig. 2 is a diagram showing a conceptual perspective structure with the main
portions broken of the coin delivery part 3 in the coin dispenser 100.
As shown in Fig. 2, the coin delivery part 3 is comprised of a delivery cam 31
which makes one turn in one direction (clockwise direction indicated by an arrow in the
drawing) for each delivery operation through an unshown coin delivery motor 35 (see

Fig. 4) and power transmission means such as unshown gears for transmitting a drive

force of the coin delivery motor 35, a delivery link 32 which has a groove 32a for



As shown in Fig. 2, the coin delivery part 3 is conprised of a delivery cam
31 which nmakes one turn in one direction (clockw se direction indicated by
an arrow in the draw ng) for each delivery operation through an unshown

coin delivery notor 35 (see Fig. 4) and power transm SsSj uch as
unshown gears for transmtting a drive force of the coi h%&@@gﬁﬁ%t or

35, a delivery link 32 which has a groove 32a for 6 8 FEBRUARY 2006
engagenment with a.pin a _protruded fr 114y delivery
cam 31 %gemﬁth%?gi‘%%@?wgﬂ{%mg |tf°g{§{rl} %ﬁe ?ﬁhlg géﬂ[‘% %gpj arrow H fromthe
initial _positi.on |n . - | Wp oih YIRS it PFBsRbn RiRS a single
turn i n"the &7 r(Sjvcvalg’i lbggﬁe%%&%{lg% W s%&éﬁ%cti onl) ,1 anc? andel ivery slide 23

whi ch ig§ qﬁ?ﬁ)ﬁa\@ﬁ@ﬂ J d@ﬂgﬁgc?aﬂm $10mbiRg adBlgleBiYinlihdWircde dirdbtian dclpikvis2b and

reci procraal noved 1n a’'direction of arrow H by being driven to follow the
reci pr oggédipg), ARY £ ABIVeryofidé hewirhiiygdtychhblplkngiged Thiae delivenelink ¥ i de 23 is
formed to have coin holding holes 23a-1, 23a-2, 23a-3, 23 a-4 each for

hol di ngvianl pin 8rtearRidetipMilBimbwdheh diredtiontoé abvowtEbhy bangiiriven tanshown coi n
tubes 21-1, 21-2, 21-3, 21-4 configuring the coin holding part 2. A bottom
pl at e ( €diow thase)prédting mibvepes ef therdetivesy lidnd?. si des of the individual coin
hol di ng holes 23a-1, 23a-2, 23a-3, 23a-4 to dp;artly cover tge g_io tom face of
the del i veryThd deiiwerg3liden23 isdormer te havesein halding Belesi - 1. 238 E¢Pr event the

[ held in the individual coin holdi hol 3a- 1, -2, .23a-3, 23a-4
T om r Sbit ach WEhoMRERElY PR anGoHNTh o438t SogamIBve g iyt 161 P
the | eadi d hed to the.l . d t he indi vi dual [

o o g S 8 o3k ST SO Rl b BB RE el S i 257
O O el v &b bt i Aspbd oA Blyer QUlitor tobERHulIN Lhe

i ndi vi dual hol'es a- a-4 are inserted to fit into the

del i ver y . iafg; 1083 f 5 eRlLs Hel naghaklRoveliBe ShtangRcebf es 33-1, 33-2,
33- 3, 3%5)'%.‘hgir&eﬂogghoo§ izggolégﬁﬂg tﬁ’%tayjt’ Ee£I eagi ng g‘rfled 33 a- Icof t he change

sli de 33k eBPgRe RRkPE ARIPbAHGBoRFiR, 2 $dW freadi te condha@3 it of the change
slide 33-2 does into the hole 23a-2, the | eading end 33a-3 of the change
slide individual coin holding holes 23a-1, 23a-2, 23a-3, 23a-4 from dropping.
- Meanwhile, change slides 33-1, 33-2, 33-3, 33-4 each having the leading end
approached to the lower sides of the individual comn holding holes 23a-1, 23a-2, 23a-3,
23a-4 of the delivery slide 23 to control delivery and non-delivery of individual coins
housed in the individual holes 23a-1, 23a-2, 23a-3, 23a-4 are inserted to fit into the
delivery link 32 so to be freely retractable.
The change slides 33-1, 33-2, 33-3, 33-4 are so disposed that the leading end
33a-1 of the change slide 33-1 goes into the hole 23a-1, the leading end 33a-2 of the
change slide 33-2 goes into the hole 23a-2, the leading end 33a-3 of the change slide
33-3 goes into the hole 23a-3, and the leading end 33a-4 of the change slide 33-4 goes
into the hole 23a-4. _
And, rear ends 33b-1, 33b-2, 33b-3, 33b-4 of the individual change slides 33-1,
33-2, 33-3, 33-4 are engaged with change levers 34a-1, 34a-2, 34a-3, 34a-4 which are
plungers of delivered coin selecting solenoids 34-1, 34-2, 34-3, 34-4 independently
provided for the individual slides 33-1, 33-2, 33-3, 33-4, and normally limited their

~

movements.



33-3 goes into the hole 23a-3, and the | eading end 33a-4 of the change
slide 33-4 goes into the hole 23a-4. And, rear ends 33b-1, 33b-2, 33b-3,
33b-4 of the individual change slides 33-1, 33-2, 33-3, 33-4 are engaged
wi th change | evers 34a-1, 34a-2, 34a-3, 34a-4 which are n f
delivered coin selecting sol enoids 34-1, 34-2, 34-3, 34-§B%#%%§g§8@%tly
provided for the individual slides 33-1, 33-2, 33-3, 33-4, and normally

limted their,r \é{ggg{})tt%e LinSiefi ﬁgﬁ/cﬁgggr%%fggggdmﬁ%ﬁh@rcoi n delivery

part 3 configure described Ve, en a signal (coin

del i very. Q& Gliey §i ‘h?l ég&h id‘élWer)pcggecﬁ@é) Irt‘o d8livEr ondQh fed), SO0 yoh colli ch i's

housed 1n the coin holdi ng holé a- is input to an unshown coin

del i ver whic @ hduatd Rahd cRhéIgRE hbie®3ad)is idphetoumsiiehswicasimdelakiyvery notor 3 5
is driven according to the delivery signal, and the delivery cam31 is
turned téntighlsert 60 €sek Figh 4),nhd tshawn ovin ddiiveecmbtm 3Bys diventagsonding td or ce. Thus,
the delivery slide 23 reciprocally noves in a direction of the arrow Hto
at t enpt thealeliveppsighed, dnddhe/ddivedy cemidiss housldd nakeone tyrpdl YE@TAY coi n hol es
23 a- 1, 23 a-2, 23 a-3, 23 a-4 of the delivery slide 23 one by one from
the botireston by its husning doree.d uBushibe delivenislide 23 s¢eiprocally MOyes B4 However

Coi n hoRdraigniobite szoatH fo Sieed 1Brirap the arishah oy erd 4 OGREL e |

del i d ' ti I id.34-1.which Lim t of th

Fear  engois SR 25 Fid HaRge By 8L s 4o e 0 Bt BT oI G cared by
|t | th Lty t -dide @ftht he ch

211 de avafohSolE o R ERARIE. oty AR OT) R, fihrailp fm e chanoe

slide 3 sl ides backward i n

synchr ogLizat] Qo ReliVifiniBY SR hoREd IntBe S8 hbMRpholaa3R shee bilykeep open
t he bot?%n1é4 @mecﬁofe Zgggl. Thu%, t he %gin houggh inthe hole 23 a- | is
dr opped ydowandarien: Big 1 ek RBvaed doidbdledtinh syernicid 34-Thehic haits thbange sl i des

33-2, 33-3, -4 have their rear ends limted from noving by the
i ndi vi deivetibrangehd rexaind 3344-d theddthang, slidd 334, mees vbriicaltyres dicatidng ends 3 3
a-2, 33 a-3, 33 a-4 of the individual change slides 3 3 -2, 33 -3, 33
-4 ent eby thvewHab releass thefengagement with the rear end 33b-1 of the change slide 33-1,
only the change slide 33-1 slides backward in synchronization with the movement of the
delivery cam 32 so to keep open the bottom of the hole 23a-1.  Thus, the coin housed
in the hole 23a-1 is dropped down from the hole 23a-1 and delivered.
The other change slides 33-2, 33-3, 33-4 have their rear ends limited from
moving by the individual change levers 34a-2, 34a-3, 34a-4, so that the leading ends
33a-2, 33a-3, 33a-4 of the individual change slides 33-2, 33-3, 33-4 enter the bottoms of
the holes 23a-2, 23a-3, 23a-4 so not to open them. Therefore, the coins housed in the
other coin holding holes 23a-2, 23a-3, 23a-4 are not dropped from the bottoms of the
holes 23a-2, 23a-3, 23a-4 and delivered even if the delivery slide 23 moves reciprocally
in the direction of arrow H.
Specifically, the above described coin delivery part 3 is so configured that the
any of the change levers 34a-1, 34a-2, 34a-3 or 34a-4 corresponding to the coin to be
delivered is moved (upward) to release the limitation of movement of the change slide

corresponding to the coin to be delivered whereby that coin can be delivered.

To deliver a plurality of coins of the same coin type, the change lever of any



the hol es 23a-2, 23a-3, 23a-4 so not to open them Therefore, the coins
housed in the other coin holding holes 23a-2, 23a-3, 23a-4 are not dropped
fromthe bottons of the holes 23a-2, 23a-3, 23a-4 and delivered even if
the delivery slide 23 noves reciprocally in the directign_of I H.
Specifically, the above described coin delivery part 3 i &g@ug@%g&&r ed
that the any of the change | evers 34a-1, 34a-2, 34a-3 or 34a-4
corresponding to the. coin t. 2L iyve h B 4BMED LURYES Ghr cbidsT el ease the
linitat ii‘ﬂ’l’fe"ﬁg CRFSEES 58@“?‘&%?‘&3%@%’ 3;sﬁslﬁ glgd k‘iégigrges gndi%vgdto the coin to be

delivere reby. that ol | Bk £Pn of thed@kiemRindiagpheivdl i ty of
coi ns ofod?et\{u\ée]elgg lscné?vﬁdg@g&rg)ﬁﬁéggﬁg%ée Ievepoof any 8 FEBRUARY 2006

del i vergd ¢oiJd Sﬁ@%@gii R.25 85 8NQH d5-434ndlihes relelidedy Sliderad i84- 4 correspondi ng
to the coins~to be dle’llvered i's noved (upward) to release the limtation
of the COIIESRPR-VADIRRR MRinbet SRimdsangesminililgso 88-nbmb8BaX0iB30 8eand 33- 4,
and then the delivery slide 23 is reciprocally noved for the nunber of
times caglfvesaONTb [glivena phealinpofminsaff modipe coin tipes atldee Fares @ae, tho del i ver a
plurality of coins of multiple coin types at the sane.tine, the change

| evers 3émpd levadd4a. !, 34a2, 3datcind da-4 dStwe o mere pohe gveri&Cdel i vered coin
sel ecting solenoids 34-1, 34-2, 34-3, 34-4 correspqndi 2‘9 Lo the r

t 0- be- detleatiog solenainit-bi34-Idttd, gt Q%ieﬁpct‘?b’ééoé}feeoﬁﬁv%e' y ?fﬁ%m"/ar d)’ at the
sane tine to release the |imtation _of the corres [WaTo e f the
change swiltipiecontypsy aremoved (Ypaagd) 3t theysage lgfe‘ritg r%]?asrru%qlln%aiggggg}h% types so
to enable to deliver e coins,.of Rl € LC AL, 4 G S chipisane ti ne.
Fig. 3 icgnﬁPp&’B‘ﬁﬁ%B‘?‘ﬁéﬂ% ﬂéeecilf“i‘%ﬁg esﬁaltrglﬁqt(\?vibg%‘e%ﬁe el n porl{Rﬁ)ons br oken of

t he coin. dispenser i.ng: I8l WS ivhe ataRdlsaasenied. al | y shows
concept ﬁaﬁ“ﬂwe@ﬁ% 051}%%393%12‘%?%3%‘“%%{” h?):’ll di ng yl|gart 2 and coin delivery
part 3. Referg|,ngid fcdiobbtuad sedidfal GRizFdng WithithOmsin @briidne badien ofibedi ng part 2
and the coin ?%?iliﬁ?y %)alrlt G% 1Wi Il i)drt%e described in further detail. The coin
di SpensepinlfQehsr 166 acbaidgto th javirtior awi bipetiaity showwn chudegfually Bar t 2, whi ch
is conprised of the plural coin tubes 21 (21-1, 21-2, 21-3, 21-4 in Fig.

2. the Gebve-lidsbatsed2binrtpldhg galt 2 and ¢oit Hdivdeyserti pt i on bel ow

Referring to Fig. 3, the configurations of the coin holding part 2 and the coin

delivery part 3 will be described in further detail. The coin dispenser 100 is detachably
provided with the coin holding part 2, which is comprised of the plural coin tubes 21
(21-1, 21-2, 21-3, 21-4 in Fig. 2: the coin tubes 21 referred to in the description below
indicate those four) provided for individual coin types, in a unit main body 100a formed
of a housing.

The delivery slide 23, which pulls out the coins accumulated in the coin tubes
21 one by one, is slidably.supported between a bottom end 21a of each coin tube 21 and
the coin base 22 fixed below each coin tube 21.

The delivery slide 23 is formed to have the coin holding holes 23a (23a-1,
23a-2, 23a-3, 23a-4 in Fig. 2) each for housing only one of the coins 5 accumulated in
the coin tubes 21.

Meanwhile, the coin delivery part 3 is comprised of the delivery cam 31 having
a disc shape which is disposed in a lower part of the unit main body 100a and rotated by

the coin delivery motor 35 (see Fig. 4), the delivery link 32 which slides reciprocally in



i ndi cate those four) provided for individual coin types, in a unit main
body 100a forned of a housing. The delivery slide 23, which pulls out the
coins accunul ated in the coin tubes 21 one by one, is slidably supported
bet ween a bottom end 2l1a of each coin tube 21 and the cgi@%£§®22@ﬁ%fixed
bel ow each coin tube 21. The delivery slide 23 is forned f coin
hol di ng holes 23a (23a-1, 23a-2, 23a-3, 23a-4 in Fig. 2) each for housing

OnL Y. et U6 PSR B G VATHE S 0L s Bsendh ot L

coin de F18e ivery cam 31 having a disc

shape whi ch jis_ di i_D 8.4 awer sparh Fef 25 heichRid dispaia tatsly tHt00a and
r ot at e\é@]ﬁfyal c?aﬁég(&:lgilg%§ggﬁ geﬁyi’go\ét@(r’)?p% (gaej Fi 5 4) ,I@he delivery link 32

whi ch slides, e ah5omakddwidual Sif wEEBRUARYe0aS) inbies supgirt amhttidass t

directions 'n the drawng in synchronization with the cam 31, and the

pl ural ghaRG6HShifeDF 3R doadpulled 30t 13, thd3elBery38del23 so i gpntrph thehi ch are
di sposed below the delivery link 32 for the individual coin tubes 21 to

sel ect i yalvwrnmd@os\dpipary ofthelcoiel ease of the bottom face of the coin pulled
out by the delivery slide 23 so to control the deljyery and non-delivery
of the coin. ﬂmdeﬂe«triyxﬁekﬁlahd]theslzli@mdshdh@ééqW“&‘@Plib’lgi\ﬁre@lé‘a23 are nutual |y

| inked in a concave-convex engagenent by the_pi,n 32b sho in Fig. 2 when
t he coi motveVettonyepengagepent oy Ahepie ﬁ%‘ashpafﬂtlﬁg%%iefhe Ny W&%B%{ The
delivered coin selecthg,s%Ignﬁth 34 (34-1, 34-2, 34-3, 34-4 in Fig. 2)
for coRtiy fachettorthpunit Mea bRy -change slides 33 are disposed at the rear

ends (3301, 3301 200 e A0 ehlaE a 2) 002 e, DR E) ghange

. . 3 ;
slides 33. Fi agram show ng a schematic structure of the

contr ol LEm ; Il difienlo(3tha, paesent
s t?oll.ﬁxll%thg 8@4 %ﬁhcﬁ%a@g%i@%ﬁ‘? o d1D05AGE BedbatEnHo( B

i nventi &R contr or the coin dispenser 100 is conprised of a
mai N conty @l 33 PR Fib o) MG in§i0iali i RhsngleRRdeR 3B re coi n di spenser 100 by

i ssuing a cbin de |§2?y directive

Fig. 4 is a block diagram showing a schematic structure of the control system
for the coin dispenser 100 according to the present invention.

This eontrol system for the coin dispenser 100 is comprised of a main control
part 65 which controls the entire coin dispenser 100 by issuing a coin delivery directive
for instructing the delivery of coins of individual coin types corresponding to an amount
of change when, for example, it is necessary to deliver change from the coin dispenser
100 at the time of selling an article by an automatic vending machine, and the coin
delivery control part 60 which controls the coin delivery by driving the coin delivery
motor 35 and the delivered coin selecting solenoids 34-1, 34-2, 34-3, 34-4 for the
individual coin types according to the coin delivery directive from the main control part
65.

The coin delivery control part 60 creates coin delivery control data 610 in a
storage part 61 according to the coin delivery directive from the main control part 65
and coin type information from the authenticity determination/sorting part 12 in the
configuration of Fig. 1 or receipt detection information or the like from a pass sensor

(not shown) and performs the above-described coin delivery control accqrding to the

coin delivery control data 610.
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for instructing the delivery of coins of individual coin types
corresponding to an anount of change when, for exanple, it is necessary to
deliver change fromthe coin dispenser 100 at the time of selling an

article by an automatic vendi ng nachine, and the coin delj ro
part 60 which controls the coin delivery by driving the ﬁéFﬁﬁﬁﬁvﬁ@Qﬁy

nmotor 35 and the delivered coin selecting solenoids 34-1, 34-2, 34-3, 34-4
for the indiyigual.e Rl t@é’r@@ﬁy %ﬁ%&ﬁi%ﬁ%&ﬁn@ Gr1GQidaiedglthiehy directive

fromthe main control par e coln ry control part 60 creates

coi N del ¥Rl ol dithefal M fldrinds thek QbRAFHRRTbrtHheacROBetentsd bo the coin
delivery directive fromthe nmain control part 65 and coin type information

from t h@e auhBRRtdogistty tikeluBientiOadih ?m‘:m bl ialR@nuisg/touhrieit chiradividiagf i gur at i on
of Fig. 1 or receipt detection information or the |like froma pass sensor
(not shiews)anddeteqre tieasolrs pabsingathmugh desmthichedcan portide by vher pasgesnsarol
according to the coin delivery control data 610. 10 8 FEBRUARY 2006 In
this case, t Ry haebewmtdpeiatipndbe evinitypatiiformationreqegniged by the detects that the
inserted coins are authentic (also determnes their coin types), sorts the
coi ns dutkatieity deserminpsioniseitiaaPre 1 ehdithetrecetnh detgetianaiptormatiQs Lﬁ“eﬁ ion by a
genui ne/ counterfeit coin dividing,  |ever ﬁnd detects the coi ns passing

t hr oughbst the PAsISRRSAT A seritA throsain VﬁYCPHEOﬁagéﬁbensor. By the above

o AL PG SERHA ot 48 sensor. By the abo
ot orm nat | onfeGRi RV ER PR3 FRGOrRee gect se ann s Sie B or mat  on
det oot el oellabDBoR IS0 RNT0E, BiGrBBRbAAThIBE 9) Indlk@l as@Biap! part 60.

The coih de Ivery contr recogni z according to the coin type

| nf or Mg ko, fisPdh e ?ﬂég b&Rbd thhithe SRALEBoRALbAHoBREgndg P& tHe cb#h and t he

recei pt detection 1nformation fromthe pasS sensor that the coins of coin

types c@pé asnaatdbmarelrocdiRg a6@ countd thp eedeVEO frivhéy ofpetirent edeiyped and counts
the recei ved noney of pertinent coin types. Then, a typical coin delivery

operati on of Tika, £8pltalein deiiyrypaeiatidn ofthe heindelivery pirs penthercoit00 wi | | be
descri bed. '
dispenser 100 will be described.

As described above, the coin delivery operation of the coin dispenser 100 is
controlled by the coin delivery control part 60 according to the coin delivery control
data 610 stored in the storage part 61. A method for generating the coin delivery
control data 610 will be described in detail later.

First, the coin delivery operation, when the coin tubes 21 have coins 5 and a
coin delivery directive is given for their coin types, will be described with reference to
Fig. 5 and Fig. 6.

In this case, among deliverability counters (not shown) corresponding to
individual coin types in the coin delivery control part 60, the count of the deliverability
counter for the pertinent coin type is 1 or more.

When the deliverability counter has a value of 1 or more, the coin delivery
control part 60 can recognize that at least one coin 5 is within the pertinent coin tube 21.
Therefore, when a coin delivery directive for delivering one coin 5 as change from the

coin tube 21 is received, the coin delivery motor 35 is driven to rotate to start rotating

the disc-shape delivery cam 31 as shown in Fig. 3.
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As descri bed above, the coin delivery operation of the coin dispenser 100
is controlled by the coin delivery control part 60 according to the coin
delivery control data 610 stored in the storage part 61. A nethod for

generating the coin delivery control data 610 will be d i .0, detail
| ater. First, the coin delivery operation, when the coi ng?ﬁ{g{%@&gf{)&?ﬁve

coins 5 and a coin delivery directive is given for their coin types, wll
be described with.reference to .Fig. .5 and Fi.g,. i ¢ anong

del i ver abi | i t§F %BHWFE §%€1W8feds°ﬁ&/&‘7 C‘&’bgrsroéeé’%fn%ﬁ fﬁgt?rlé%u}n?c}:ﬁ?/?@%a £ coin types
in the caoin delj .con t . L hendebdresmabi ity

count er&‘FSEarigﬁéf'aég%s guemn%d’@giagﬁ{eysaglgflg{e?géggﬁgmgnﬁh%ﬁl the deliverability

count er ,has. A habit6oiaB4lan@ the Mafoe dile3£0i N delivery control part 60 can
recognitzhg?’tﬁaf3 at Fi%last a(I)lne coiﬁIﬁES is wthin the pertinent coin tube 21.

Therefore, Wheihsahe QisE-sileideiveYy Ehink ST isisvRtetias ral@le] aeiniving thnsleoid 5 as
change fromthe ~coin tube 21 is received, the coin delivery notor 3 5 1is

driven tobécdimRE ON, thesdn@agenient Bdtivagn the pertiders Golshaip 84 ded iheehgngeahd®l as shown
in Fig. 5. 11 8 FEBRUARY 2006 At the time, the delivered coin selecting

sol enoi 83 R4elbased.c OTierefotd, nier the delivereslle 23 ihmovddatage ghtd@ B8 i s turned ON
at the sane tinme to rel ease the engagenent between the pertinent sol enoid
34 and ddivenmkga isthedsawing amhibs comreindhesenin helpiag deleiaismehia1 is started
to rotate, and when the sol enoid_ 34 becones g\l'-’* thag enga etms%erbet ween the
pert i nefe cowl dekiviry Positionas ShAwn dhEig (R tag phgase dige 33 15 IR 81 % ef ore, when

he deli li de .23 ] to the right,via. ivery 1ink 32 i
Lhe r hitithtegrivey da 3k Bo BRreft dadng Sfnigol 2t Ephban gfefedlnt Rllding | K 92 11

e dram fo the e corn ! L da g s ol
v ¢ bl Eadis ) plrhSRRd e BR el bl b chfreclsify A0S She BndSs S &1 80

by tho SIoReReRGEOLEy g dp e e g e e hed ‘as | ndi cated by a dash
and dotted |ifigqand: Gelcbie aft REvéaPaARES3 provided with the coin holding holes

23a corresponding to coins other than the coin 5 of pertinent coin type is commonly

moved to slide. Therefore, it is necessary to control to stop delivering the coins 5 of

coin types on which the coin delivery directive is not issued.

Then, a delivery suspension operation of coins 5 will be described with
reference to Fig. 7 when the coin tubes 21 have coins which can be delivered and a coin
delivery directive is not given for the coins of pertinent coin types to deliver a coin of
another coin type.

In this case, the coin delivery control part 60 can recognize that the pertinent
coin tubes 21 have at least one coin 5 because the deliverability counters for the coins of
pertinent coin types indicate the count of at least 1 but has not received the coin delivery
directive about the pertinent coin types, so that the drive of the delivered coin selecting
solenoid 34 for controlling the drive of the change slide 32 for the pertinent coins 5 is
turned OFF at the same time as shown in Fig. 7 before the disc-shape delivery cam 31 is
rotated to deliver the coin of another coin type, and the solenoid 34 and the change slide
32 are kept engaged.

Then, when the disc-shape delivery cam 31 is rotated to make one turn by the

12



To deliver the coin 5, the delivery slide 23 provided with the coin hol ding
hol es 23a corresponding to coins other than the coin 5 of pertinent coin
type is conmonly noved to slide. Therefore, it is necessary to control to

stop delivering the coins 5 of coin types on which the
directive is not issued. Then, a delivery suspension opeﬁg g%ﬁﬁ%#%@%lns 5

will be described with reference to Fig. 7 when the coin tubes 21 have

coi ns whi c can be@?s% té g"gﬁnﬂ y 358 Toveg?{;kﬁé ¢ ( h&8fab)iSs i A0t Qi ven

f or thec‘?:‘Bl ﬁlévermB Ve a coin of - another coin

type. el Slm(l\'{a."ﬁeas s{i ubescﬁég Aghd eﬁ@rcx nCSOthtl'ié)éonP%IEhng(ﬁofé@,ﬂa'isefﬁ@sgn' ze that

t he per FRent o have at east one coin 5 because the

del i ver ahi L to/he estastivers Mdsitidae coi ns of pertinent coin types indicate the
count o?‘m] }east tljtr}g(?s not received the coin delivery directive about

the perti nentA‘Eﬂiemnieﬁ}ﬁ?coxn&fél&é}?tcoﬁtm péiit 60 @onttolt hekadplORFethed coi n sel ecting
solenoid 34 for controlling the drive of the change slide 32 for the

pert i neqtlivepidnsibselesting soleneili XF6r atnitcimgsadsve theshangeshdad, sattRi g. 7 before
the di sc-shape delivery cam31 is rotated to deliver the coin of another
coi n typeen winuh thhidelvetyelids 2B B4ncnd ta the righbingee diaping, thgzhgfes Sk‘éept engaged.

Then, when the disc-shape delivery cam 31 is rot 22 # % one turn by
the 12 §2RkESRUARNtabEEebithe debyer gQjn ﬁ%?%‘ﬂgésienql pIeetE Y de 23 i s

noved to the right in the dra via the d er shown in
Fig. 7, chageshis Loraves f‘?wﬁ@mﬁﬁg?ﬁ%f)f}ﬁhﬁa" 31@%%0‘? bé‘a o3 ““P‘?FSved to the
coin dellver osi ti.on. AL th time, the coin delivery control part 60
control & ‘Tpo‘)fﬁgg '(')g—ll—lo'f‘??g ﬁ'gf Yvered coin selecti ng sol enoid 34 for

control | i ng t?hﬁjsr 'w\ﬁgn{ Qoffil A oﬁllef'ﬁtﬁngée iSRIVARY (heVaR swWipatihée del ivery

slide 23 is noved 10 erig |n t aw ng, the change slide 32 keeps

the initgl g r@'f?xle' Mﬁrcfeﬁlv HRectiob et bogoryel éoai tkidd. Therefore,
t he chgggwﬁ@%‘gh gmofng)lvgs f(():rvvard e?% lt he bottom olf‘iﬁt he coi n hol ding hol e

23a t o lgetieked he drop of the coin 5 housed within it.

In Fig. 7, when the disc-shape delivery cam 31 is made to complete one turn by
the coin delivery motor 35, the delivery slide 23 returns to the initial position at the
bottom end of the coin tube 21.

Then, a coin delivery operation will be described with reference to Fig. 8 to Fig.
10 when the coin tube 21 does not have a coin to be delivered (empty state), one coin 3
(coin 5 of coin type corresponding to the coin tube 21) is dropped into the coin tube 21
from the coin insertion port 11, and a coin delivery directive is given for the pertinent
coin 5 only.

Tt is assumed that, when the coin tube 21 is empty, one coin 5 dropped into the
coin tube 21 through the coin insertion port 11 stands on its edge in the coin tube 21 as
shown in Fig. 8.

In this case, the count of the deliverability counter for the pertinent coin type 18
updated from 0 to 1, and the coin delivery control part 60 can recognize that the coin
tube 21 for the pertinent coin type which did not have a coin 5 has become possible to
deliver because one coin 5 was inserted.

When a coin delivery directive is input for only the coin 5 recognized to be
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Thus, when the coin 5 of another coin type is delivered, the coin 5 of
pertinent coin type which is not given the coin delivery directive can be
stopped frombeing delivered. In Fig. 7, when the disc-shape delivery cam

31 is made to conplete one turn by the coin delivery no
delivery slide 23 returns to the initial position at theggg%iﬁﬁwkaﬁﬁ of the

coin tube 21. Then, a coin delivery operation will be described with

referenge. to Fi 8.to Fig. : B G B of MkRhe? Loagse ipot have a coin

to be dgﬁﬁvﬁré‘}’léé’g%)é%hffogtogyvee) / 815%%%25%2 5 cgi n 5 of COIﬂ?"? type

O MeSPA 'dntgletcgintdgﬁveﬁ;f!:cflh{rto‘}' t 83 berbsnd RPPREWiInG eointdettveeponttalbe 21 from
r )

the coin‘insertion po nd a coin delivery directive is given for the
pertinent  cojpn3 c¥Rl dhe chin defvedp SoriEUpirbad stambenatingehe disarshapbe 21 is enpty,
one coin 5 dropped into the coin tube 21 through the coin insertion port
11 st angdgivesy a3 Iefi@e thestitbehava in FigiBeo pirfasn 2 sbrodgliviery qegtioslidlen ¢ hi s
case, the count of the deliverability counter for the pertinent coin type

I S updatikihgfoperatiOn) o 1, and the coin delivery control part 60 can
recogni ze that the coin tube 21 for the pertinent.cqin type which did not
have a coin 5Ahts thes dhrecoppddivelyeopigol Pgel qpo\}EF‘S t?g:cl,: 408 8“ %Fytg%i n 5 was

inserted. When a coin delivery djirectiv s .,i.n f t;he coin 5
recogni Zelivered doi SPQC@QMI%‘ ‘2@6‘6"%‘}%\; ?QBYegéjftbtg? %Eagg‘?%?eﬁeggi n delivery

directive for the coin .5 of anather coimn.ty | J: &k N delivery
control CB%?SPC”B‘%H%@ BFNE W@ﬂ?@ﬁ Ver?galggller#% Eve%riédv%dru?/%c{%g{lgr %)(Ih I'n this case,

h in,.deli 6 : | | h del i
cam a1 PRt LpE RS G R s e g B T e e ver y operati on

o performa non-delivery operation

(912" RN ORALRI0 30 e L e msocel | vy, con ol part 60
controls the gy eheh tHehRliehpagR 23lis SevelRo the right via the delivery link 32

in the drawing as shown in Fig. 9 while the disc-shape delivery cam 31 is turned a

half-turn by lthe coin delivery motor 35, the coin 5 is fell down by the movement of the

delivery slide 23 to become flat (standing coin state is remedied) so to be accumulated

on the delivery shide 23.

Subsequently, when the disc-shape delivery cam 31 is further rotated a
half-turn (to complete one turn) by the coin delivery motor 35, the delivery shde 23
returns again to the bottom end of the coin tube 21 so to return to the initial position.

When the delivery slide 23 returns to the initial position, the coin 5 which has
been remedied its standing state with timing shown in Fig. 9 is housed in the coin
holding hole 23a of the delivery slide 23 having returned to the initial position as shown
in Fig. 10.

Subsequently, the coin delivery control part 60 turns ON to drive the delivered
coin selecting solenoid 34 for controlling the drive of the change slide 33 for the
pertinent coin type to drive the disc-shape delivery cam 31 for another one turn with the
solenoid 34 and the change slide 33 released from the mutual engagement, thereby
capable of dropping to deliver the coin 5 from the coin holding hole 23a of which

support by the change slide 33 is released as described with reference to Fig. 5 and Fig.
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corresponding to the coin type and the drive of all the delivered coin

sel ecting solenoids 34 corresponding to other coin types at the sane tine
and keeps the engagenent between these sol enoids 34 and the corresponding
change slides 33. Thus, when the delivery slide 23 is no right
via the delivery link 32 in the drawing as shown in Fi gg?'%%nlg(gs?%e

di sc-shape delivery cam 31 is turned a half-turn by the coin delivery
notor 3 5, the coin 5is fell down by the novenent of the delivery slide
23 to Hecone flat (standing coin state is renedied) so to be accunul at ed

on the de'iVﬁ%¥%3%%g§nggp%%§ﬁ9?%ﬁﬂﬁﬂﬁé¥ntM@&ﬁohhﬁxGha&f&ﬁﬁﬂ& del i very cam

31 is furthe urn (to conplete one turn) by the coin
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of the coin SO to return to the initial position. Wen the delivery

slide O UERS @5 1B @rdgbed tidbudOsi thidinsettiva poai I, Snditas alstrhetyre been
renedié%ﬂ?ggysfaggi%g s{é?t mﬁtﬁﬁgining shown in Fig. 9 is housed in the

coi n  hghdhodeiReled cAdaeRrttiidwlateids 8¢ mhichl dreldisped farithgndtdyafdiP t o t he
initial position as shown in Fig. 10. Subsequently, the_cain delivery

cont r ol wpérdl £6 nirkedONAFE whills oneadelitvay didei 23draEme rAlity of €8P ng sol enoi d 34
for controlling the drive of the change slide 33 for the 'yertﬁpent coin
type t ohalding boleh23adios eccommpalating thy 6p1S & 2fing U} CUMBPRYS "SAREYUP n with the
sol enoid 34 and the change slide_33 rel eased from,th : ngagenent,

t her ebymovesis Snghe ceir dpieREmeBT d&l nddhe (s 2B S?‘f“?’%@%ﬁ‘g&%“gi n hol di ng
hol e 23a of mh%ﬁg ) P$O£t'b¥ thglchange slide 33 is rel eased as descri bed
with reff@ePgpge P#Fé.t BT ™MEFY? 14 8 FEBRUARY 2006 6. Thus, the coin

di spenser 100_0of the present | L QRinl SwibR Vdrti et drbd fallein ol ural ity of
coin tubes 21 8ﬂﬁ?ﬁggﬁﬁﬁ?gﬁﬁ%g¥%§%?%8?§§gs, into &%igh the coins 5 of

P o ST b B e e T e Sl enoi ds. 34 whi h are
di s posegrpte%rin%pl%d &}E}thﬂ @ @binGMeRtion port 11.  Then, when a coin delivery

directive for only the coin 5 which can be delivered is given from the main control part

65, only the coin delivery motor 35 is driven immediately before delivery of the coin 3

to turn OFF the delivered coin selecting solenoids 34 of all coin types 5o to make a

single operation not to deliver the coin (non-delivery operation=idle striking operation),

and control is made to deliver one coin 5 of the pertinent coin type.

Resides, even if the coin dispenser 100 has a coin tube 21 which can delivery
and the con 5 can be delivered from the coin tube 21, when the coin 5 of another coin
type is delivered before the pertinent coin 5 is delivered or a coin delivery directive is
received together with the coin 5 of another coin type, it is controlled to deliver the coin
5 of pertinent coin type by one operation without performing the idle striking operation
even if there is a coin delivery directive for the coin 5 whichis in a deliverable state.

This control has a key factor in that attention has been given to the fact that,
even if one coin 5 which is dropped in the empty coin tube 21 stands on its edge in the
coin tube 5, it is mostly set in position when the next coin is dropped, and even if the

first coin 5 stands on its edge in the coin tube 21, its standing state is resolved by idle

sliding without delivering the pertinent coin 5, and the delivery is conducted by a
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tubes 21 are turned OV OFF while one delivery slide 23 having a plurality
of coin holding holes 23a for accommopdating the coins 5 of individual coin
types is reciprocally noved by a single coin delivery notor 3 5, and the

coins can be selectively delivered fromany of the pluragl]j i n tubes
21. \Wen the coin tube 21 not having a coin 5 which can gg&%%’f@%@ﬁ%ﬂ falls

in a state that one coin 5 can be delivered because, for exanple, one coin
5 of pertinent coin type.s inserted throught Ln.i rtion port 11.
Then, wHEHTEMAYE ﬁ“&@&%&@onmﬁ@ﬁ’?&@#@‘fﬁ%ﬁ?‘f] aF‘ﬁ%e%gt)eir}ﬁh@ﬁ iich can be

delivered is given fromth i L o®BF fhe iBRntiWi HeRseiBEd del i very
notor 35is d e\?e?‘{l?‘??ﬁ%} é)?é}f%?cogie@%%g{egép?)verglofntlhe coin 5 to turn OFF

t he del i vme&%%&ﬁi n sel ecting solenoids 34 of all coin types so to nmake a

single g‘per atron not to deliver the coin (non-delivery operation-idle

striking opergfd GRderted BRH pEeRLsir fof SendRdiag tonttit dhreequined faraiontrsl of t he
pertinent coin type. Besides, even if the coin dispenser 100 has a coin

tube 21 e @BlveANoERAtioRRIT Yhe it(S tilbbecduscribedan be del i vered from the coin
tube 21, when the coin 5 of another coin type is delivered before the
pertinent coiRighlliis adeki shartatowing an asemeddwiin procsssiaR PEREIPE i s  recei ved
together with the coin 5 of another coin type, it is controlled to deliver
t he coi dispémsaf10factirdmptto tiinvenyigie by one operation w thout perforning the
idle striking operation even if there is a.coin,deli directive for the
coin 5 whi ch Insthisgon dispense o the wing.vhighys dnseried %?u%gég%mﬁey factor in

that attention has been given to the.fact , n.if one coin 5 which.
i s dr opseEticR siohd! é??g&?ergmeﬁt?hﬁégﬂm%et%ﬂ%&@% a}ltthgé{tgc(q}ée inthe coin tube
5, it is, nostl et.in i tian : Lkl e isand even i f
Phe 11 RernnppiprisogighBORL i PRl IS AEHlndOllny B BURRRERy KO T ng |

state is, resol we i 4 ol 3 Y thel @bhigyédugtette® cpiar t i nent coin 5,
and the daeePPl\‘}%rygisg‘;{%do%&E‘éF@& I%y a %MS 8 EBR%ARY 2006 minimumidle striking

oper ati gf:4i0, RDQY LedtabErdRL kY BeX ol thFes ARd ghidediingo thelcombiubé 2for Then, an
operati gnﬂ“%ﬁg %hg{ chf!en adi gpe%ser 100 tgif?e the invention will be described in

mor e det@hinent coin type.

At this time, the authenticity determination/sorting part 12 inputs coin type
information indicating the coin type of the coin 5 recognized by the above-described

authenticity determination to the coin delivery control part 60.

A pass sensor (not shown), which is disposed in a route to the genuine coin
portion, inputs a receipt detection signal to the coin delivery control part 60 every time
it detects a coin 5 passing through the route.

Meanwhile, the coin delivery control part 60 has a receipt counter and a

deliverability counter for each coin type.

In response to the above-described coin insertion operation, the coin delivery

control part 60 adds 1 to the receipt counter every time the receipt detection signal is

input from the pass sensor (step 111).
After adding up the receipt counter, the coin delivery control part 60 adds 1 to

the deliverability counter for a coin type, which has counted the latest receipt according

to the coin type information from the authenticity determination/sorting part 12 (step

112).

16



First, inserted coin processing for generating control data required for
control of the delivery operation of the coin 5 wll be described. Fig. 11
is a flow chart showi ng an inserted coin processing of the coin dispenser

100 according to the invention. In this coin dispenser 1 in 5,
which is inserted through the coin insertion slot 11 anggﬂ%%@@%?ﬁgg to be

a genuine coin by the authenticity determ nation/sorting part 12 (its coin

type is also determ ned when the authenticity is ., determ ), i's sorted to
the genui ne cohen H@rqoiwllbiﬁtcﬁ'é“ééﬁ%i%ﬁé;‘%c%ﬁﬁ%g refth%SIViegbnl vi ding | ever,

sorted according to the coin types and gui LI Qack e qCRERA: Lybe 21 for

perti neﬁ?“@giéﬁrgﬁﬁén‘,&?mtcﬁf“styﬁ %,a v[aﬁléeqa%‘teﬁgﬁgﬁb!éﬁ (g/)es eferm nat ?on/ sorting

part 12 |§;gglt3§ coin type information indicating the coin type of the coin
st y

5 recog t he above-described authenticity determination to the coin

delivery contgal. DAL HRUefNPRiRy SQRRQ Tol( thO berSienMepin tyfH Ita9 aivaludilsposed in a
route to the genuine coin portion, inputs a receipt detection signal to

the coi Qyﬁgliﬁyﬁéymomirdwsumam Radfdr @iaieptidehn®in fype tetewts” avhedi n 5 passi ng
t hrough 't he route. "Meanwhil e, the coin delivery control part 60 has a

recei pt jcHedsan idPetrRingdpeiavien abdpl 114y counter for each coin type. In
response to the above-described coin insertion operation, the goin del i very

control part GOthiscdse, the @it dediverycentpel posibRtrerogaizey omithipfaptBattBe o pt
detection signal is input fromthe pass sensor, (,stgglﬁl 11%. (ffttder addi ng up
the r eceieliveralitnceunten fhethe peringrt| coipeyRe kaskerasre ($ardd 65 dHa4PP S the

o oo Sl el L LIRS S
oo P Ess 7 bR A S e T e (e
words, the coin tube 21, which has changed from an empty state to a state having one
coin in it, is recognized as an idle struck coin tube.
Under the state that the idle struck coin tube 21 is recognized, the introduced
coin 5 may stand on its edge in the pertinent coin tube 21 as shown in, for example, Fig.
8. And, when the coin is standing on its edge, the above-described idle struck flag is
set to “1” in view of necessity to perform a single idle striking operation to secure the
coin delivery.
On the other hand, when the deliverability counter for the pertinent coin type
does not have a value 1 (NO in step 113), an idle struck flag for the coin type 1s set {0
«” which indicates that the idle striking operation is not performed (step 115).
The coin delivery control part 60 repeatedly performs the inserted coin
processing consisting of the steps 111 to 115 every time a coin § is inserted through the
coin insertion port 11.
By the above-described inserted coin processing, the coin delivery control data
610 shown in, for example, Fig. 12 is provided in the storage part 61 of the coin
delivery control part 60.
In this example, 500 yen, 100 yen, 50 yen and 10 yen coins handled by the coin

dispenser 100 are discriminated by coin type Nos. 1, 2, 3 and 4, and one 500 yen coin
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counter for the pertinent coin type has a value 1 after the above-descri bed
adding up (step 113). Here, when the deliverability counter for the
pertinent coin type has a value 1 (YES in step 113), an idle struck flag

for the pertinent coin type is set to "1" which indicat I stri ki ng
operation (step 114). In this case, the coin delivery coﬁ?g%ﬁp!ﬁgkﬁo%o

recogni zes fromthe fact that the deliverability counter for the pertinent
coin type has becone "0" and then it is,updated. to ".1" ne coin 5 is
i nser t eand dregefd 09 yerp S8 ypppnd ]tOoYeﬁéPlnéé?"haaFT geogiized a; iy ?uh%bgl; 3@ for the
pertinent_ coin tépg has becct)rre out of a coin 5 which can be delivered. In
ot her defivaeeblerogins &ofi 53k EHROPE.  whi ch has changed from an enpty state to a

SLate neving Q0 S gty /ORI FA, o ghecabinsruiscoain | ube

Under the st ruck coi h tube 21 is recognized, the

i ntroduced .coln i 50 vENgndOEY §énnent coi n tube 21 as
shown iH?n?061?%d;jng@acipg&qeg&d&tﬁg}wvﬁ?ﬁ tﬁe coin )its standing on its edge,
the above- desgrysbaniiglvlies b lcbiMefitedg diretive Bigiten bylHe inpnypeifpl@artnecessity to
performa single rdle striking operation to secure the coin delivery. On
the ot hgs Massin dehesy Edierotlpirt S®saadink ntupberaddeliverdbly cainseofigash Goent coi n type
does not have a value 1 (NOin step 113), an idle struck flag for the coin
type i s tgRtcotresponfing ehitekoinntdlicay dwectivain thiboxeg|of repanRg fRy"oper ati on i s not

PO (o 118 ool SelLver Sonty oL pArk glsRi 30}y perf oo

L ot T b SO RSB s DL

CL0 SO e PRI 8200 o7 AR 0 DBl ageupart 01 of

by coi n © e 8 o RNy Gherpn B8kl ySRERER WRee d serimnated
Then, a coin delivery operation by the coin delivery control part 60 will be

described.

Fig. 13 is a flow chart showing a coin delivery operation of the coin delivery
control part 60.

A coin delivery operation from the coin dispenser 100 is controlled by the coin
delivery control part 60 according to the coin delivery control data 610 provided in the
storage part 61 by the above-described inserted coin processing.

First, when a coin delivery directive is given from the main control part 65, the
coin delivery control part 60 sets the remaining number of coins of each coin type
according to the coin delivery directive in the boxes of remaining coins in the control
data 610 stored in the storage part 61 and resets the coin type Nos. (step 131).

Then, “1” is added to the coin type No. (step 132), then the boxes of remaining
coins of the coin type {500 yen in this case) corresponding to the coin type No. “1” as
the added result is referenced to judge whether the remaining number of coins is 1 or
more (step 133).

Here, when the remaining number of coins is 1 or more (YES in step 133), the

idle struck flag box in the control data 610 is referenced to check whether the idle struck
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8 FEBRUARY 2006 and three of 100 yen, 50 yen and 10 yen coins each are
recogni zed as the nunber of deliverable coins for each coin type. As the
idle struck flag for individual coin types, "1" is determ ned for the 500

yen coin and "0" for each of other coins of 100 yen, 50 en.
Subsequently, when a coin delivery directive is given by¥Fﬂ%ﬁ@§¥#8@%ntrol

part 65, the coin delivery control part 60 sets the nunber of deliverable
coins of each coin t qg corresponding to the coin delivery directive in
t he box@%gﬁforéﬁﬁﬁﬁﬁﬁé 'ns corresponding to individual coin types in the

coi n deliver yﬁﬁ%gfg*ﬁl?t{,ig@%ﬁg‘?é% iésgeg;ﬁ'dgm si!e%)134§§tthé dgivtieARoiand sel ectively

drives the co the delivered coin selecting

sol enoi gegeééli‘fg%olef?é?éll 3And p@ifleri doih 1HYE amR@IONTgep 03Dhe | ndi vi dual “coin

types ormthe coln Ivery operation according to the coin
delivery direghiyg.is eRed PhaRirAhslelin WpE WooReralsignl 36), aniavhenihe del i very
control part 60 will be described. Fig. 13 is a flow chart show ng a coin
del i ver yopngseiib annef“4t EOGAIsRp dab), verprocedorstremimspastep882. "A” ¢oi n del i very
operation fromthe coin dispenser 100 is controlled by the _.coin, delivery
cont r ol apaéd tobhe edit oipdiNtg, andthm@)imtyipn(w@lsiewrt}ﬂSd@Pﬁ)rceTfefiﬂ’aﬁdam%&‘bthﬁr ovided in
the storage part 61 by the above-described inser coi n processing.

First, woanype HoifR dekheedded wulbistndersene $6p5dA° 19 bth-t he main control part

65, the coin delivery control part 60 t he repmini : of coins
of each coin Spbequentlydhepingeduse Pﬁ\“ée@olﬁﬁ%ﬂi# Perkrai e ‘{L?t\}%&irfﬁle{hﬁe boxes of

Eer s o gor oot RS0 B PR I 0 SoshesareL] O, 0
yen i n 1P St SR PGB Rt BT Y Nor 17 as " the mdded
12y S g S g ettt s s o
in step 433)or nidi€in step 133 (NO in step 133) and when the idle struck flag for the
pertinent coin type is not “0” in step 134 (NO in step 134), the procedure proceeds to
step 136 with the delivered coin selecting solenoid 34 corresponding to the pertinent
coin type kept OFF.
And, it is checked in step 136 whether the coin type No. is “4” or not, and
when it is judged that the coin type No. is “4” (YES in step 136), the coin delivery
control part 60 drives to rotate the coin delivery motor 35 for one turn (step 137).
At the time, in the coin tube 21 for the coin type having the relevant delivered
coin selecting solenoid 34 turned ON in the previous step 135, the engagement between
the solenoid 34 and the change slide 33 is released as shown in Fig. 5 and Fig. 6 (see
Fig. 5). The delivery slide 23 is moved to the right via the delivery link 32 in the
drawing by the rotation of the disc-shape delivery cam 31 and the coin 5 in the coin
holding holes 23a is moved to the coin delivery position, and at the same time, the
change slide 33 is also moved together with the delivery link 32 to the right in the
drawing (see Fig. 6). Therefore, the coin 5 in the coin holding hole 23a is not

supported its bottom face by the change slide 33, and the coin 5 drops as indicated by a

dash and dotted line and delivered as a change coin.
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idle struck flag box in the control data 610 is referenced to check whet her
the idle struck 18 8 FEBRUARY 2006 flag is "0" or not (step 134). Here, if
the idle struck flag is "0" (YES in step 134), the delivered coin

selecting solenoid 34 for the pertinent coin type is turg E@ﬁ(sﬁhﬁﬁ 135).
Then, it is checked whether the coin type No. is "4" (st E% , when

the coin type No. is not "4" (NOin step 136), the procedure returns to
step 132, "1".}s  added to the cgi hadRd thdelicQed cdipe (100 yen in
Mo Bob e A ¥ g ol s

this case) co coin No. as the added result is

under go @glegxnggﬁle&c?iﬁ _3hﬁeé§$l~7 F 4R RVRNS stép 1391ehdunpesmmunebatveat thps 132 to 136

IS repeate equenti a or the” coin type (50 yen in this case)

cor r espQpdy&id 34@nd HR dﬁ%%% S¥P® NenaintAhedardhbwe irckig 7.t yiheref¢reOevgan in this
case) corresponding to the coin type No. "4". Meanwhile, when the renaining
number Gfhed @hd\Eelioéry tshide TPeik hiovedto theriphttwapehe ideliverolink32oin thepdrewing st ep 133
(NOin step 133) and when the idle struck flag for the pertinent coin type
i's not "#4 theroit £ thd doip NAlding helesiFaigmpyed thehgraie delivew goslbieB8YE St 0 step
136 with the delivered coin selecting solenqgid 34 corresponding to the
per t i nembtationphthe ise-shanstdetrry camd], the chaseeside B3 & ptedisasahet her t he

int No. is "4" t, and when jt is juydged that in t No.
o "4 (et eieroid aopovesthe decronoat sy HUAREROE are [688F s o

rotate the coin deliver tor 35,.for. Qn ur.n,. At the time, in
the coi riTPRiBES $oihoused thefelR. #RsA8e D, nogﬂi gﬁﬁrggﬁ%gcg%ﬁéhe I|1d\%/\er ed coin

sel ectin .S(%I(ﬁnoi d 34 turned ON in the previous step 135, the engagenent
bet ween THEES! enoi d 34 and the change slide 33 is released as shown in

Fig. 5 and Fi i . Pihe chEdeBioli \edtyr B isdigivesto Maltenedutnp t he
right via theﬂcgilrei ﬁcf}’g?‘gaﬁq:‘:’%’%ﬁfz hferf t he dﬂryawi ng by the rotation of the

di sc- shagg S8 HLKRRY c@d Fikt 8MprotEBesaBistibifact h fbhethe oinminihgdilreg ofiol es 23a i's
noved to the coin ‘delivery position, and at the same tine, the change

sl i de 33difs AkiRQeoNDNOE délReRidNEId seistihe idleestrek flagsifyr 4li ovin BRegto “Phe right in
the (step 138).

Here, the idle struck flags for all coin types are set to “0” on the assumption
that, when the delivery of one coin type is performed, even if the coin 5 of the coin type
in the coin tube 21 of another coin type stands on its edge under the condition that it is
recognized to be in a deliverable state as shown in, for example, Fig. 8, the standing
coin is remedied by the reciprocal movement of the delivery slide 23 in the horizontal
direction in the drawing in association with the delivery operation of the coin 5 of
another coin type.

The coin 5 which is standing at the first coin delivery described above has the
delivered coin selecting solenoid 34 OFF, so that the coin delivery is not conducted
actually, and the remaining number of coins of pertinent coin type remains without
being subtracted.

Specifically, for the coin 5 of the pertinent coin type, even if the coin delivery
directive is made, only an idle striking operation is made for the first time (solution of
the standing coin only), and the actual delivery is made by the next delivery operation.

After the processing in step 138 is completed, the coin delivery control part 60
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drawing (see Fig. 6). Therefore, the coin 5 in the coin holding hole 23a is
not supported its bottom face by the change slide 33, and the coin 5 drops
as indicated by a dash and dotted line and delivered as a change coin. 19
8 FEBRUARY 2006 Meanwhile, in the coin tube 21 for the c %aﬁﬁyﬁg ving the
delivered coin selecting solenoid 34 kept OFF in the prév R 2 135,

t he engagenent between the solenoid 34 and the change slide 33 is

mai ntai ned as shown in .Fig. 7. Therefor ina MO &1 teBi dsmgry slide 23
i s movefFtHEs f}}’i’éﬂ:ﬁ?’e@ﬁ‘{ prég?%'é‘ga%l Iilo\}(gsrég4 Fﬁ@@guﬁgn the dr a]f/jl\?{rjlg and the coin
5 in the coiLn haldin ole 23a is noved to the coin delivery position by

t he roﬁggﬁ@ﬂﬁgf(gﬁ%géggc-shape delivery cam 31, the change slide 33 is

limted its e[fi{'ﬂ%t - DYl Be SRk@RaiG03éerRN tiebmsds dbixetbimingaotnsm of t he
coi n hol di ngnﬁg e BCglsoeltgﬁgl ockrb{:ahe drop of the coin 5 housed therein,

and t he (g0lJtre] $ta inBe PRFdgk PaAK1EO cieck yhethestha delivegehdswempleteddsteBescri bed
above, after the coin delivery notor 3 5 is driven to nmake one turn, the
coi n deljyypaNd EohY ddiverydas nGComphoeis s intstepsid, tagProgeduF GIFFHTARr emai ni ng
nunber of "~ coins of the coin type delivered, and sefts the iah§1struck flags
for all sepildltyPhe, hotliDl judgsd Bt tedpliverehas copplistedd &SSP SERK Pl ags for al |
coin types are set to "0" on the assunption .t hat,bvxlnen“ h%stgggslfery of one
coi n typemely yotl the rerpaining pembsrfof epias ellithecyp BPRR KBS 'y In the coin
tube 21 of another coin type stangﬁ on igs gdge under the condition that it
i s recoghidelvery prasessing @tepe TV 401 8 QP %as shown in, for exanple, Fig.

8, the standi coinis r di ed [Waly Remerof the
delivery slide™3 aflﬁ*?lﬁé‘eﬁgﬁ%fmdé" Mer%?‘r?net{:c%?%tﬁ 6??1%?1%;@&51?%& ngoi n

association with the deli k8 bffibeQfesdribgd coin 5 of another coin
type. Thoéje’é%lloﬂa%w\ﬁi%%ﬂo %tésgoglgré%giﬂﬁg at the first coin deli very descri bed

above has the Ftigqhiiygaﬁ éﬁ%ﬁwﬁfg'tﬁéaétﬂg Fehevvni deliddry@BRirolshta Gid the coin
delivery is not” conduct actual |y, and the remai ni ng nunber of coins of

per ti neng,&£QinindeVd¥S00 SER{ IS yoh boiALT1) is delivered in a state the one coin is in the
500 yen tubé, and three coins each are in the 100 yen tube, 50 yen tube and 10 yen tube.
In this case, it is assumed that the 500 yen coin dropped into the 500 yen tube
is standing (see Fig. 8).

The coin delivery operation will be described below with reference to the flow
chart of Fig. 13.

During the cyclic processing in steps 132 to 136, it is judged in step 133 that
500 yen coin is left after the delivery, and it is judged in step 134 that the idle struck flag
for the pertinent 500 yen coin is “17, so that the solenoid 34 for the 500 yen tube is
turned OFF in order for the idle striking operation, the solenoids 34 for the other coin
types are turned OFF because delivery is not required, and the coin delivery motor 351s
turned to make one turn in step 137.

Thus, for the 500 yen tube, the idle striking operation is performed to remedy
the standing state of the 500 yen coin placed in the pertinent 500 yen tube as described
with reference to Fig. 8 to Fig. 10, and for the other tubes, the change slides 33, which
are limited their movement following the delivery link 32 because the corresponding

solenoids 34 are OFF, move to the bottoms of the coin holding holes 232 of the delivery
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bei ng subtracted. Specifically, for the coin 5 of the pertinent coin type,
even if the coin delivery directive is made, only an idle striking
operation is made for the first tine (solution of the standing coin only),

and the actual delivery is nmade by the next delivery ope ' r the
processing in step 138 is conpleted, the coin delivery cgﬁ%$€Pm%§§@?6o 20 8

FEBRUARY 2006 returns the delivered coin selecting sol enoids 34
corresponding to all,the coin types,to . (3¢ g 139). Then, the
coi n de?lid\‘?éﬁ'g‘s é‘?ﬁff‘!’?ﬂ ot eré’ﬁfertéfp‘ & & Stooth{'tklﬁe gégq(ﬁltag%c’%s are o

he” boxes remalining coins in
t he control ﬂata in the storage part 61 to check whether the delivery has

conpletgﬂ“?§ ep 140), and if the delivery has not conpleted (NOin step

140), the progegin&.d 3@?‘&(&?0&1‘?15 9t 8fivdrdd froh¥BB S00éd fubé becassejafdiged t hat the
del ivery has conpleté ES in step 140), nanely until the remaining

nunber  of,eQiefstibed idi dirikifg o?i&"hﬂibzi, ¥iEhe basanirg hfihberaf seins etatafto coi n
delivery processing (stepS 131 to 140) is continued. Then, an exanple of
the coi medRHinégr 3000RAHMI reslainatofi0* 1aKinit ahe gilnstdekifleg fyr thopel ¥eni on accordi ng
toits control data 610 will be described. Fig. 14 is a diagram show ng the
det ai | sceif if iyelatedifrond €l to&0Y) icotep A38. dAud tE1dElvem SHTMEREARE 'BF 500 yen (500
yen coin x 1) is delivered in a state the one coinis jn the 500 yen tube,
and t hr pelgedinrmepekd®hant the proceditse 190my khsteRibe!» a';‘)‘gﬂ’s‘?é‘ﬁ’“t‘{?[;‘éer&nd 10 yen tube.
In this case, it is assuned that the 500 yen coin dropped into the 500 yen
tube i opepaemisAgtedee Fig. 8). The coin delivery operation will be

described belgw with reference to.the.fl - t [ 13. During the
cyclic proceslcs)rl the npff <@ gvef%?pffr?)u%gfs]iugg\édslﬁjqﬁhglggfﬂllaﬁﬂ%{eelp 133 that 500

yen coin is.le after t el k-very. ddbed 9 stddd88 Ghdt FheSiHRRiAS4 t hat the
idle st FIRRNPE 390 Y0P ee?6%r(ie|m‘rfle§%tangStggvg%edclgidnéﬂi s "1", so that the

Zt?lr ?E?L%agﬁ)rftf?{ S(Sd%n‘ri:%ﬂl yep t Sreifosre, thel §0&bidFFfor Bhefetiiient §00 gene i dl e
g operation, the solenoids 34 for the other coin
tube is turned ON, and the solenoids 34 for the other coin types are turned OFF because
the delivery is not necessary, and the coin delivery motor 35 is driven to rotate one turn
in step 137.

At this time, the 500 yen tube is in a state that the standing coin state is
remedied by the previous idle striking operation (a state housed in the coin holding hole
23a of the delivery slide 23: see Fig. 10), and, the 500 yen coin is delivered from the
pertinent 500 yen tube through the procedure described with reference to Fig. 5 and Fig.
6 from the state of Fig. 10 by one rotation of the coin delivery motor 35.

Fig. 15 is a diagram showing the details of the coin delivery control data 610
when the 500 yen tube has one coin and the 100 yen tube, the 50 yen tube and the 10
yen tube each have 3 coins, and 260 yen (100 yen coin x 2, 50 yen coinx 1 and 10 yen
coin x 1) change is to be delivered.

It is assumed that the 500 yen coin dropped into the 500 yen tubeisina
standing state (see Fig. 8).

The coin delivery operation wilt be described with reference to the flow chart
of Fig. 13.

In this case, during the cyclic processing in steps 132 to 136 for the first
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types are turned OFF because delivery is not required, and the coin
delivery notor 35 is turned to nake one turn in step 137. Thus, for the
500 yen tube, the idle striking operation is perforned to renedy the
standing state of the 500 yen coin placed in the pertineggEéQgﬁN 4 ube as
described wth reference to Fig. 8 to Fig. 10, and for the other tubes,
the change slides 33, which are limted their novenent foll ow ng the

del i i nk 32 bec. t he ' I L A F, t
he bot FINECIERE b LIRS a1 REP tol Har Samene e B e ARy

2006 sl ide .2 ﬂ%é@l‘éﬁ%%‘?&&! H}}véﬁjﬁlﬁwgggg@d fi Bep 154 t8& théle t he i ndi vi dual

coins are no Is'tine, yen coin is not delivered from

t he 500 f ®l hdedlyérddogn &&r0ki ng operati on,
Y&k 480 BorRECHLERn®T 06 & col 3YGemlesis khd ealy : g op _
and thesr erraflta%?né nuﬁrréggr of cgtl%ns rel Zt ed to the pertinent 500 yen coin

r emai ns rdsgediely,the bdletaids uefot tHeel 06 tyenicdin,fI0agnfcoin andd 0F@0CYiRATE Coin s
updated from™"1" to "0") instep 138. And, the delivery termnation is not
j udged iwmed O, ddDthe aolenditi84 fsrabe S wenrcetnis hisnedoOER becauselits ¢eH¥EY he next
delivery operation is started. In the next coin delivery operation, it is
j udged iisncs required3hentht coinalelvars mator 38 ¥adriien §° BBke 9%“5‘%)%#%]9 r the

delivery, and it is judged in step 134 that the idle struc | ag for the
500 yen coi n Pgthegime, figcpesfinsppcorpypge gﬂi"@”ﬁgif{?‘% eflgb y?‘hé"bﬁ’etﬁlsné% 500 yen

tube is turned O\, and the sol engids 34, for.th i are turned
CFF bec it i BLYrSY G° RBERE BECaPy ~ih v R ot i derivBES hotor 35
i dri t t at t i Al et' ;500 t ube .
S i a ot ot e MeRyEie Bebi B sbfeshb fing fenoftls4 B e dolfen WbE IS YOI L Pe

idle strilki t : e iR 8t rikad tdhg hole 23a of
t he del ia\x}lg#}gcsoﬁﬁﬁég’z@?ggéergnﬁ%ﬁﬁi‘%ﬁpﬁgg%tﬁtlﬁe %00 gr;}:aﬂr?mcoi I’ll is delivered

from t he,oPerdd Hgémé pRR0HE RedcHR il RAGENCE REFRY BesHiyr €0, drdcid bed with
reference to Fig. 5 and Fig. 6 fromthe state of Fig. 10 by one rotation
of the GEinBindelate/sitie FBG Pdn Dirbin the 500 yen tube is remedied.
As described above, the 100 yen coin, 50 yen coin and 10 yen coin are
delivered by one rotation of the coin delivery motor 35, “1” is subtracted from the
remaining number- of individual coins in step 138, and the idle struck flag for the 500
yen coin is updated from “1” to “07.
In such a state, there is remaining one 100 yen coin, so that the delivery
termination is not judged in step 140, and the procedure returns to step 131, then the
next delivery operation is started.
In the next delivery operation, during the cyclic processing in steps 132 to 136,
it is judged in step 133 that there are remaining 100 yen coins, it is judged in step 134
that the idle struck flag for the pertinent 100 yen coin is “0”, the solenoid 34
corresponding to the 100 yen tube is turned ON, and the solenoids 34 for the other coin
types are OFF because the delivery is not required, then the coin delivery motor 35 is
driven to make one turn in step 137.
At this time, one 100 yen coin is delivered from the 100 yen tube by the

procedure described with reference to Fig. 5 and Fig. 6, and the individual coins are not

delivered from the tubes of the other coin types as the change slides 33, which are
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Fig. 15 is a diagramshowi ng the details of the coin delivery control data
610 when the 500 yen tube has one coin and the 100 yen tube, the 50 yen
tube and the 10 yen tube each have 3 coins, and 260 yen (100 yen coin x 2,

50 yen coin x 1 and 10 yen coin x 1) change is to be de S
assunmed that the 500 yen coin dropped into the 500 yen tétée@?ﬂ?’%b%"
standing state (see Fig. 8). The coin delivery operation will be described

with reference to the flow.chartiiof g 32%3caus tHelbosresymdingduring t he
cyclic é@&&‘gg’ﬂrW“Fﬁ‘e%‘tégfg‘ivw‘ﬁggretd(?h%% for the first 22 8 FEBRUARY 2006

del i very operati 0 oFrt mbe lo4do88kidris SHitaPcdRoltingthok8 @3y efthe deliven50 yen coin
and 10 yen coln each’are remaining after the delivery, and it is judged in

step 13§ﬁ At the idle struck flags for the pertinent 100 yen coin, 50 yen
coin an 0 yen coin are "0" respectively, the solenaids 34 for, the 100
yen coin, 50 geieg@dintly,ahsrekRinmmundienoflitd yen gpindgcangs An8eeHE dol enoi d 34
for the 500 yen coin i1s turned OFF because its delivery 1is t required,
t hen t hes @dtractedini sver V3 8pandoit isJudged én siep V%thﬁwhﬁﬁklé’ea’n@sﬁa?ﬁie%ﬁ’ step 137. At
the tine, the pertinent coins are delivered fromthe 100 yen tube, the 50
yen tuhedaneridsin cdip dplvery oprsations SHEMPEPEEdur e described with reference to

Fig. 5 and Fig. 6.  Meanwhile, bec e the corr WaleB poid 34 for
the 500 yen tg‘ﬂiéﬂ,ilfslt [seghisaE o é"g‘ﬁ'ﬁfﬁbﬁgﬁ? C?]H’et?%gglrwa%ﬁpgﬂn&%g??gpondi ng to the
idle striking operation i perf or.ne I guh evcesiehithed W th

r ef er engripgnes igmegiaf Eftgc.’utfﬁ?éuefh’&g&ﬁgmeg@gﬁ ioﬁgﬁstat‘é of the 500 yen coin
in the 300 yen B@gﬁen' com. I%Hﬁgl'eggqéﬁhﬁogﬁéﬁﬁb@%a@&QH@perﬁhkm 300yeren coin, 50

yen coi s 8H °3% coln are ivered by one rotation of the coin

del i very_ b, e its standin®, siOby @6 deslely 6thé bising efithé nihageaiuiipes of
I ndi vi ducﬂ@lég%%e;ﬁlﬁiﬁtsstep n%?fB aild the idle struck flag for the 500 yen

coin is ypdad Al dheEnadis dplate@fromln” satdt. a state, there is remaining one
100 yen coin, so that the delivery .
Thus, the coin dispenser 100 of the invention recognizes for each of the coin
tubes 21 of individual coin types (recognizes according to the value counted by the
deliverability counter) that one coin 5 is inserted through the coin insertion port 11
when 1o coin 5 is deliverable from the coin tube 21 and one coin 5 can be delivered now,
and, when it receives a coin delivery directive for one coin of the coin type which is
recognized to be deliverable, it controls to drive only the coin delivery motor 35 to0
perform a single idle striking operation immediately before the coin 3 which is
recognized to be deliverable is delivered, and to drive the delivered coin selecting
solencid 34 and coin delivery motor 35 corresponding to the coin type for which the
coin delivery directive is received so to deliver the coin 5 of the pertinent coin type.
Besides, even if it is recognized that one coin is placed in the empty coin tube
21 and can be delivered, when the delivery operation of a coin of another coin type is
performed before the one coin which is recognized to be deliverable now is delivered or
when the coin delivery directive is received together with another coin type, this coin
dispenser 100 controls to deliver the coin of the pertinent coin type by a single operation
without performing the above-described idle striking operation even if there is a coin

delivery directive for the coin which is recognized to be deliverable after that.
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termnation is not judged in step 140, and the procedure returns to step
131, then the next delivery operation is started. In the next delivery
operation, during the cyclic processing in steps 132 to 136, it is judged
in step 133 that there are renmaining 100 yen coins, it is. L0 step
134 that the idle struck flag for the pertinent 100 yengggﬁﬂgﬁthgh, t he
solenoid 34 corresponding to the 100 yen tube is turned ON, and the

sol enoids 34 for the other . coj 5o heganse whbettdebinvery is not
required, theh tHITSR eﬁbf’ylée%}b&nd%rpgﬁt%%flg ‘driven to make one turn in

step 13 b cdid ' MG 8Pk M the cslghibéen ebutfthaeistdie a100 yen tube
by the Z“%F?&g géozc%fég%drllt%er%m\%&%h refeefgence to Fig. 5 and Fig. 6, and the

| ndi vi dgﬁésib‘i’lﬁf} ﬂ'ﬁt e QaM@btandlgd i¥@IoB thel fir@toinhgayt bithewsedf whdnehotdend coi n types
as the change slides 33, which are 23 8 FEBRUARY 2006 limted their
Movement, fiHd O ifBhsérR. dahireiry, il mmkise Sifipered s eortitob theadle ekikingdi ng

sol enoids 34 are OFF, nove to the bottons of the coin hol ding, holes 23a of
the del by@ation sbimiag #t tBukadpgent tykesphee Maamplaral gointipsarsedfd- 100 yen coin
beconmes "0" because "1" is subtracted in step 138, and jt is judged in
step 140 t hat Intdueh a ehsevise goinalslicapyrpinstobpart 6%W&Oam§f'érff”e%a°l3f’°‘86¥dr? del i very
operations is termnated. Then, if it is necessargqto del | vtenr(él§§)0 yen coin,

t he del ithasthe copetbe 2beancew dRliverydierarseyny WRESATET ¥ Wt Hout” Conducti ng t he

idle striking operation_ eve en.t her i.5 .anl : 00 yen coin remained
in the BEOWEERT t G906 SHEPk: 0531 Wa® t&?f?lﬂg‘fhe édﬁs?éﬁ&gg%lﬁh is remedied its

standi ng stat gke%c%@e,étgglﬁfg\é\g{dﬁag{epgﬁ@ﬂ%ﬁ“ﬁemsertté'ﬂeco% Bekes@bAst ypes and

the idle stru m "0". Thus, the coin dispenser

100 of t g?ew'%%;/ ﬁ)@ie%zgggg,(%ﬁ%gﬂi&feﬁlei He A6ty LhghteoReachibmsypel Of

individﬁ T cogni zes according to the value counted by the
del i ver abllehl ¥ a0} BlckedsliebetO1He IOk flag th NSBlstopd 16 rouifin ksl

insertion port en no coin 5 is deliverable fromthe coin tube 21 and
one Coi e tikAbleRbusledgiered now,

The coin delivery control part 60 recognizes for each coin type by the
above-described method that the coin tube 21 can delivery because coins are inserted in
a range of up to n when the coin tube 21 has no coin in it, and when a coin delivery
directive for a coin of coin type recognized to be deliverable is received and only when
no coin of another coin type has been delivered before the pertinent coin delivery
directive is given, it can perform the idle striking operation by driving only the coin
delivery motor 35 one time and then drive the delivered coin selecting solenoid 34 for
the coin type for which the coin delivery directive was received and the coin delivery
motor 35 to deliver the coin of the pertinent coin type.

It is apparent from the above two embodiments that the coin dispenser of the
invention separately counts the coins 5 accumulated in the coin tubes 21, detects as an
idle struck coin tube according to the counted value a coin tube 21 which contains a
prescribed number or less of coins and in which a coin is newly accumulated, and, when
a coin 5 is to be delivered and only when the idle struck coin tube 21 is detected,
executes the idle striking operation to perform the delivery operation in a state that the

delivery of the coin S from the pertinent coin tube 21 is prohibited
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and, when it receives a coin delivery directive for one coin of the coin
type which is recognized to be deliverable, it controls to drive only the
coin delivery notor 35 to performa single idle striking operation
i mredi ately before the coin 5 which is recogni zed to be i IS
delivered, and to drive the delivered coin selecting soggﬁ%¥§&ggb§%d coin
delivery notor 3 5 corresponding to the coin type for which the coin
delivery diregctive is recgiv o I} MEX B tefidiehe perti nent
coin type. B 3%21?“%%% d%fcni%?dl%s)w%’e%gg]ﬁl&ze . atocdgne coinis placed in the
ety CQlilink WG ati Gte AiE hAGe HRieRiPEy cxviaRic! did Heliiavge Yelioper ation of 2
rcornty

coi n of "ano pe Is “perforned before the one coin which is

recogni aﬁg.c&@bpﬁloﬂ%ég”b?rtﬁph&nw\ﬂfiiﬁe%'iﬂl\é@frﬂﬂlggfperal\hﬁm the coin delivery
directive is recelved together with another coin type, this coin dispenser

100 control s pQ..0@lil ¥ab: iddesseitd perfforihesipgle tdlaeriking operatigrpfr b3cha si ngl e
operation wthout perform ng the above-described idle striking operation
even i f sdif1@Reopesatdndiobsof thetespeetiye dtiveanichangstisotuck hethe dekverpd @ | s

recogni zed to be deliverable after that. 24 8 FEBRUARY, 2006 Ié i's assuned
in the sbeviegsolboodsirndthadelivery sids 23 fos therfory delyenysambs FEeRdsin  t ube 21
has no coin and it is standing on its edge in the coin tube 21, but there
i s al soaerorpudsi bility that the same standing state of the first coin may

be caused when the second. or third.coin is inserted,. , It may be
confi gured t olBGOPEEHt MVEIon @téwtﬁﬁf%{j‘e 65138?1 9 tcs)'rﬁl% %gEgﬁ%n"g’gtgh‘gt t he

t andi i ol _ L . o . |
ts hgncloin cgyghg\; t-’? %%%H%[s ?%Cf caﬁxa%?apﬁ%%ﬁﬂeggﬁddiﬁedaf%ﬁrﬁﬂéﬁéﬁﬁﬂ) Witho8tICh a case

recogni zes ftor ‘each coin type that the

coin tuhe 21 can i se coins were inserted in a range of n
A5 Bl MR Spll R Slope R

(nis or "exanple, n=3) when the coin tube 21 has no coin in
| t. Specificagly, xaj\}x\lhlei fhe CBBS ks ddhyShesvid dBpehser afahd ineeritios erdred coi n
processi ng as §%o In or exanple, Fig. 11 whether the deliverability
count er j;f¥ed B aBSIeddsiitRd fexceRdspds aad thayibe of moexeodedsom tyest s the idle
struck flag to "0" (step 115), and if n or less, sets the idle struck flag
to "1". The caind, tlekoiudispersensfithd inpention GOnat dinwge to agomalic ¥WAERSCoi n type by
t he

machines but may also be applied to any type of equipment, such as money changers,

service equipment, having a function to deliver the inserted coins as change.

INDUSTRIAL APPLICABILITY

The present invention provides a coin dispenser which is reduced its number of
idle striking operations and capable of shortening the coin delivery time and extending
the operation lives of the coin delivery mechanisms, and a control method for the coin
dispenser. A coin tube having a prescribed number or less of accumulated coins and
receiving another coin newly is detected as an idle struck coin tube, and only when the
idle struck coin tube is detected when a coin is delivered by coin delivery means, the
idle striking operation for performing the delivery operation is executed with the
delivery of a coin from the pertinent coin tube prohibited. Therefore, it is not
necessary to perform the idle striking operation every time the coin delivery is made,
the coin delivery time can be shortened substantially, and the number of idle striking

operations is reduced.  Accordingly, the operation lives of the respective mechanisms
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above-descri bed nethod that the coin tube 21 can delivery because coins are
inserted in a range of up to n when the coin tube 21 has no coininit,
and when a coin delivery directive for a coin of coin type recognized to
be deliverable is received and only when no coin of ano F U%@V pe has
been delivered before the pertinent coin delivery direc S 3? it
can perfornlthe idle striking operation by driving only the coin dellvery

o O e Seoin 58 St BE PafidelScobfibufish {oBE Bl Glkap 6t GE kRGO, 000" d 34

oln Ive Irective was received and
the coin eI|v 5to dellver the coin of the pertinent coin
type. fﬂgcmn g%?ﬁﬁ&Pg%#ﬁ fhe above two embodi nents thatpthe coi n di spenser
of the |nvent|on separately counts the coins 5 accunulated in the coin
tubes 21, detects as an idle struck coin tube according to the counted
value a coin tube 21 which contains a prescribed nunber or |ess of coins
and in which a coinis newy accunul ated, and, when a coin 5is to be
delivered and only when the idle struck coin tube 21 is detected, executes
the idle striking operation to performthe delivery operation in a state
that the delivery of the coin 5 fromthe pertinent coin tube 21 is

prohi bited 25 8 FEBRUARY 2006 By configuring as described above, it is not
necessary to performthe idle striking operation every tinme change is
delivered for each sale, and the change delivery tine can be shortened by
the nunber of times of idle striking operations. Because it is not
necessary to performa single idle striking operation for each sale, the
operation lives of the respective drive nechani snms such as the delivered
coin selecting solenoids 34 and the delivery slide 23 for the coin
delivery can be extended accordingly. The present invention is not limted
to the enbodi nents descri bed above and shown in the drawi ngs and can be
appropriately nodified for inplenentation without departing fromthe
spirit and scope thereof. For exanple, the coins handled by the coin

di spenser of the invention are not
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limted to the above-described four coin types and may be of nore or |ess
coin types. And, the coin dispenser of the inventionis not [imted to
automati ¢ vendi ng machi nes but may al so be applied to any type of

equi pnent, such as noney changers, service equipnent, havin function to
deliver the inserted coins as change. | NDUSTRI AL APPLI CAl fE¥$W5¥R§ resent

i nvention provides a coin dispenser which is reduced its nunber of idle
striking operations and capabl e oé ﬁﬁﬁétening the coin delivery tinme and
extending the operation |ives of t oin delivery mechani snms, and a

control et hod C%glr%%pgﬁsﬁg%g‘%r&gagg@&ggﬁﬁ;aéitfbp&ih{lmb&b@r hauhdHhs@tdar escri bed

nunber 6r | ess O col ns”an recel ving another coin newy is

det ect e%@f%ﬁ&%%ﬁ gﬁ& e KelRRN mE4R For RBEIRR delivéHRig doli frontlhattosd r uck coin

tube is te coin i1's delivered by coin delivery nmeans, the idle

stri ki ngnaRghd doadubey, c&%ﬁg,ﬁ%ﬁ ng the delivery operation is executed with
the delivery of a coin fromthe pertinent coin tube prohibited. Therefore,

it is not negsssatertmcapefdr @bmting @oinsl h@usintatdd in gadpdithe comtudesry time t he
coin delivery is made, the coin delivery time can be shortened

subst ant i al | ydetemntnannforidetectofz, acanadig tsiringdd enin ubpex etin BIvS bpdng @duced.
Accordingly, the operation |ives of the respective nmechanisns 26 8 FEBRUARY
2006 f oprastribed simberedr less 0f accumulséedespins nig dhichasnther BIRISREMY t he i npr ovenent
of the reliability of the coin delivery, processing. 27 8 FEBRUARY 2006

CLAI MB: accumuiptedyiapeoadian Eheint QPes of H’Elcﬁlﬂ‘éguﬁtebi"ﬁ?’gl Y of coin tubes for

storing inserted coins, by cqin type an Qi n Jvery f

sel ectively dé?ﬁiv\‘i’é’rqoﬁgolc"&%l% ?‘?rreffﬂﬁy“@%’t% ﬂ%e Y tdageilb%rﬁg °C {)ﬁ? 29 t§h Ui bcggn,
conpri si,ng: coin counter..nea r. L, NGy G0l iy each of
t he coi rﬁl%ﬂé@?msda& 1§§?tsl5%l%n aerr\Jstl% cl)rg&gigb Ig? tg ll“% , leesfﬁgf\lq?g%[g&gl?? Ejdgk coin
tube, a a%?z{t@thraypcﬁnmg bRfhitfted to be delivered from the idle struck coin tube, only when

the idle struck coin tube is detected by the detection means.

2. The coin dispenser according to Claim 1, wherein:
the coin delivery means comprises:

a coin delivery motor,

a delivery slide which is driven by the coin delivery motor to pull out coins
from the bottom of the coin tubes one by one;

delivered coin selecting solenoids each being provided in association with each
of the coin tubes; and

change slides which are selectively driven according to ON/OFF of the
delivered coin selecting solenoids and which control delivery and non-delivery of the
pulled-out coins by switching between a state of releasing and a state of supporting
bottom faces of the coins of respective coin types pulled out by the delivery slide, and

the delivery control means executes the idle striking operation by rotating the
coin delivery motor while holding the change slide in the bottom face supporting state
by means of the delivered coin selecting solenoid associated with the idle struck coin

tube.
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prescri bed nunber or |ess of accumul ated coins, in which another coin is
new y accunul ated, according to count outputs of the coin counter neans;
and delivery control neans for executing, at the time of delivering coins

by the coin delivery nmeans, an idle striking operation bpﬁﬁﬁhﬁpza%pelivery
operation is perfornmed in a state that coins are prohibited to be delivered

fromthe idle struck coin tube, only when the idle struck coin tube is
detected by the detection nmeans. 2. The coin dispenser according to Caim
1, wherein: the coin delivery neans conprises: a coin delivery notor; a

delivery Sl i dgyhisg BishéhedldelslinBo MmOl thy Betpctimmtimmant dutptt & out coins
from the botton of  the coin tubss one by one; delivered coin selecting

sol enoi dg, &Jﬂf& LR\ Oflarid e @hRa i cair @iwiyiat theddie htrud caithaibeoi n t ubes;
and chagg%%§?$ es 3%?ch are selectively driven according to OV OFF of the

delivered coin selecting sol enoids and which control delivery and
non-delivery of the pulled-out coins by smﬁtchin%_betmeen a state of

rel easi ng andTae séiadBpafsesacppuing tn§laitdt rbercinibe delient (RBUObPRNS of

respective coin types pulled out by the delivery slide, _and the delivery
control camabshedaeuivesf thrddiedirackseain fubp yheha cain! &Fhﬁ?ep SOR R §1 “fhe coin
delivery notor while holding the ¢change slide in the tom face supporting
state ivpintubmafiesthe ifle sturk Gn Eﬂ’eé%‘?%g%eéf@c'gft Hae%tﬁne%%g%j associated with
the idle struck coin tube. 28 8 FEBRUARY 2006 3. The coin dispenser
according to Claim1l, wherein the detection neans detects a coin tube,

uihi oh has beer) LY (310 L GEL VS B0l ARHh hecyBlatBndelbecsibe ok cOln

tube. 4.7 The accordin Im1, wherein the delivery
oin s HRT L B L e R el e St T uck coi n t ube
i's det eq} RQlnPshdt BEHE LRl ONcdBabSs, the method comprising:
counting the coins accumulated in each of the coin tubes,
detecting a coin tube, which has a prescribed number or less of accumulated
coins and received a coin newly, as an idle struck coin tube according to the counted
result; and
executing, at the time of delivering coins by the coin delivery means, an idle
striking operation in which a delivery operation is performed in a state that coins are

prohibited to be delivered from the idle struck coin tube, only when the idle struck coin

fube is detected.

6. The method for controlling a coin dispenser according to Claim 5, wherein:

a delivery slide, which pulls out coins one by one from bottom ends of the coin
tubes, is driven by means of a coin delivery motor, and change slides are switched
between a state of releasing and a state of supporting the coins of respective coin types
pulled out by the delivery slide according to ON/OFF of delivered coin selecting
solenoids each provided in association with each of the coin tubes, so as to control

delivery and non-delivery of the pulled-out coin; and

the idle striking operation is executed by rotating the coin delivery motor while

29




5. A nmethod for controlling a coin dispenser which accunul ates inserted
coins in a plurality of coin tubes separately by coin type and sel ectively
delivers the coins from bottomends of the plurality of coin tubes, the
met hod conprising: counting the coins accunulated in eac t in
tubes; detecting a coin tube, which has a prescribed nungéaﬁyfﬁﬁgg of
accunul ated coins and received a coin newy, as an idle struck coin tube
accordi to. the coun ; i t § del i vering
coi ns bg‘gfhﬁé t%eocﬁﬁn%feﬁllbgg’rtgg ﬁétﬁ&ré Facg%pgﬁgf\gﬁ%tgP&Pﬁ%nso%gtrl%étiﬁﬁgfl n which a
delivery_: £ j : i ; coins are prohibited to be
del i ver é%i{??%%%%?%@e{lﬂ? g&g%gﬁg‘%?ﬁnﬁﬁ%‘ﬁgéﬁpyb\fmen the idle struck coin
tube is detected. 6. The nmethod for controlling a coin dispenser according
to daimb5, wherein: a delivery slide, which pulls out coins one by one

f rom bott om eniglsmethod e contrslling albes dispansetrdcvadingyo Gikams, shewinctbén del i very
motor, and change slides are switched between a state of releasing and a
stat e ofdisuppbrcbinngbe ibe comitaise which baseen ¢mptyaod receiypdane ¢t neyout by t he
delivery slide according to OV OFF of delivered coin selecting solenoids
each provided in association with each of the coin tubes, so as to control

deIiverg and non-delivery of the pul]ed-out caqin; 1d %pe idlq gtriking
operati8n i s Biecucibedfonropollitg mEoP HEPEBFIRCEULINGSP {480 M NiITY 88 20 8
FEBRUARY 2006 hol di t he change slide,in the .bottomf ting state
by mean8&etgfian t‘&f‘e‘F‘f‘lgngam‘EBi 1%‘@1“8%‘??‘ SOeL 8RN %e(ﬁggrgggrﬁgf %‘g’aﬁt h the idle
struck coin.,tube..7..The t ho r f j £ Hendi spenser accordi ng
to d ai ﬁ?‘%,m‘{mg‘r?‘é}hﬁ lqlﬁétm‘{r(‘caﬁog’ %P% gcdl?&g%?r?%ljb &ebg?cgoa goi n tube which has
been enpty and received one coin newy. 8. The nethod for controlling a
coin dispenser according to Claim5, wherein the detection of the idle

struck coin tube is cancelled when a coin is delivered from another coin
tube after the idle struck coin tube is detected by the detection neans.
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30 CO N DI SPENSER AND CONTROL METHOD FOR THE CO N DI SPENSER ABSTRACT A
coi n di spenser capable of shortening a coin delivery tine and extending the
operation life of a coin delivery nechani smpart by redugk% WRE 5 er of
idle striking operations and a control method for the coin HI spéenser, the
met hod conprising the steps based on the counted results of a

of ,
del i ver abi | (GGINJISRENSE CONTRGLAMETHOR FORTHE GOINDETENSERyes f or

each coin tube, detecting, as tth;%gﬁC%truck coin tube, the coin tube in
which a coin is newWy accunul ate en the nunber of the accunul ated coins

is less that specifie tirkNorfifie QMG GHOLry Yigdel 40d ekir@diagiirs,
perform ng thg‘ciog’ltgsmrsl?egf%ﬁfgé &g%%or at i gr? for performng a delivery operation

e AP LOL 0, e tepie g s bl e
operations and a control method for the coin dispenser, the method comprising the steps
of, based on the counted results of a deliverability counter for counting coins
accumulated in coin tubes for each coin tube, detecting, as the idte-struck coin tube, the
coin tube in which a coin is newly accumulated when the number of the accumulated
coins is less that a specified quantity and, when delivering the coins, performing the idle

striking operation for performing a delivery operation in the state of prohibiting the

delivery of the coins from the coin tube only when the idle-struck coin tube is detected.

FIGURE 4
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