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. CONTROL METHOD FOR THE CO N DI SPENSER TECHNI CAL FI ELD The tion
relates to a coin dispenser disposed within equipment suchqmmwmﬂmmﬂmmtl c

vendi ng nachine and a control nethod for the coin dispenser, angs[pre

particularly to a coin dispenser, which is configured to be capable of

remedyi ng a delivery error resultd coi n standi ng on

caused when a single coin of a éﬁ%ﬁ%i n type is put |n”"mmﬁmmmﬁmwmml of
the coin dispenser, and a control nethod for the coin di spenser . .gKGROUND
ART It is general that a coin dispenser, which checks whether an inserted

coinis a u r d kB S j R&ERY to an
anount of Lﬁﬁﬁgﬂg@ﬁ@sgﬁg@g@ed@lﬁ ER?%'UIE@?EHI’] leﬁ%lﬁ as gg)?lgnl?? :Pg vendi ng

machi nes, ticket machines and the |ike. Such a coin dispenser is generally
conprised of a coin dividing part which determnes the authenticity of
inserted coins and divides i ntm?ﬁmtm @egpcounterfeit coins, a coin

hol di ng part which stores accumnul ated coi ns which are determ ned as

authenti ¢, anetyg cQLR iBGIntYE FoatBR D 2 Wih Alipeifki disgcsed Qithi @pipeti ng to an
anount of changep romlgﬁéglcoi na hol d&il ng palr)t. Th?coi n holﬁl?ggl partg has a

plurali tsﬁclﬁjgs S0 RothatResenfing nehite AAd h REAtYoIdh@hod foir ise tuin dispenstryprd  whi ch

are divided and determ ned as genui ne coins by the coin dividing part. And,

the coi r}ngr‘éllgja}’cﬁzﬁbérl?% b cERMNPeaRS, whidtelsicoafigured tolee adpable of serkidyipgsed bel ow
the coin tubes of the above-described coin holding part and pull out coins

one by QRfivird efrof teatiing Bloeh 4 Soifi Glandinglodiits gdpotased woen & Sieglospinorhzends of
the coin tubes and change 1
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 enpty, such a type
of coin dispenser has a possibility of causing a standing coin that the

ooin e s a possibilit, i i that the
coi n desidpapyien v dbpoRAtEiay eeltery NG et LR RL AR B TP i

which is not helddn the cqin hol di C I Mer even if the

coin deldf%ﬁs“i}“’ é%tjég‘? B y%ﬁ@oaé? p“?‘?‘?@%é’? g&@,‘e feﬁogﬁgﬁﬁ%@%x E%tqﬁgln, measur es

are takg}ggito cﬁrform an operation called idle striking wwth coins of all
1%}F

cointy ®n a non-delivery state to lay the standing coin down so to
hold it in the,coin,holdin . .t ; ' h R | Iy

del i vered. Gen&rA Wﬁ,’ O?Ehceo"gSﬂé\zé%rpp%’{rﬁgpmcfg@? @Zﬁt&é&?ﬁ%\ﬁﬁgﬁ ? ;;b)%ngge? grms t he
above-descri | L K i ; ; nMREohahat e t he

perti neﬁplpé%?ﬁg} As%gIo?%élbigﬁ%pggesgé#@g%%%%gglx% ﬁg{dggn\%enti onal device
whi ch perfore e.d oSt ki Bt bkl me the delivery was
perfor nec{?i%légiaglsttsa{aé vﬂasﬂgtnglg antlﬁa‘étag%ﬁgﬁggF%ﬂgel ivery operation took tinme, and
the number of 1?9@6'%1%%%?’ fredtREiy/iidetpdo tAE StaAdihG OBInS the pestthehtocdie Coi
delivery i ncreasedl, resulting in Shortening the operation lives of the
respect i R HRHIRALIE i theRophdRiikRbolefcardddt bk MM/ dBVehif the ewinafelivdrg

ci rcunstances descri bed above, the present invention is to renedy the
above- degfrdtidads Aladadvant ages and provides a coin dispenser, which can
assure the delivery of coins by a mninumidle striking operation even if a
coi n stands omMlick&orRdELsuch AQthion] Meastodsrareaken tr gerfarmeanbyperadduci ng t he
nunber of idle striking operations and extend the operation |lives of coin
del i ver ycalleg liitaiking vétitcainscafratlrcoin typesthelli ihamonkdsliverystaé tpleyisher . 2 I n
order to achieve the above object, the invention of Claim1 provides a coin
di spensegtandiigdoin downde so bolglitindhd ¢oin béldingihele; theaghe pertigens CPHGS i nser t ed
coins by coin type and coin delivery neans for selectively delivering coins
f r om bot acomllyrigbveséd.t he coin tubes, conprising: coin counter neans for
counting coins accunul ated in each of the coin tuges; det.ect i onéige(?ns for
detecting, as Generallyethstconesations! devige ef sughadype » 3R %’g’vs‘ds%c & i bed
nunmber or |ess of accunulated coins, in which another coin As new y

accumul atdistriking openatien fas eveyrsielivaiy Pefose e PeRieRlfoin BEHYEFd neans: ~ and

delivery control nmeans for executing, at the ti f del.iveypi cQi ns by
the coin del i vAs fleseaibedsabays, ﬁhGP@n@PgP%?Hﬁwﬁp@hﬁgi%Bﬁome& "'%gﬁlé‘ﬁi very
operation is perforned jin state tgl}at coi ns..ar.e prohipi .0 be delivered
f r om t he OPYIREOEeGE mE &%deﬁtlﬁf)‘éf,waérﬂe °%?§ﬁhat%hdésaidﬁ?rga% Srtﬁéékﬁeg%c}lﬁ tube is

det ect ed the detection means. The, | ' i ' ahn 2 rel ates
to the i H%ﬁm g};rzmonépgﬁ g, a‘i‘ﬁ%’? 8??1‘%&%60%%%8?1%?6@@?@%%9%%? gélorrpri ses:
coin deliver tor; del i.ver | Lde: whi kil Y SBefdYioh BeesCThie delivery
not or tor%%ﬂs%{tcb C(?B\%’W?"lyé%r? Sgg’br(% %’)ﬁ%‘hg@o#%&gg?n%ubgs oﬁge by one;

del i vered_ coi Qeselcﬁgﬁigrgsg sol enoi ds each being provided in association with
each of {HESEEEANTCUBET™ and change slides which are sel ectively driven
according to OV OFF of the delivered coin selecting solenoids and which
control delivery and non-delivery of the pulled-out of coins by swtching

between a state of rel easpigcROJURESORBIPINGERTRON ng bottom faces of the
coins of respective coin types pulled out by the delivery slide, and the

delivery contr ¢} BARShELRGMBMcEd estiilled a5bVd, Khagresspe irvention ibyo r ot at i ng t he
coin delivery notor while holding the change slide in the bottomface

SUPPOT t i RgmadyAthe abivelBRABSLEA didadearifles wad pebviies a con disgensey, whickenai d
associated wi'th the idle struck coin tube. The invention described in Caim
3 rel at esghe tHealeliverg BF toifis bf a Glimimunilidlevitréltieg npérhtiorderendf 4 ooin si@ads detect a
coin tube, which has been enpty and received a coin nevyiéE as an idle
struck cajnritstedge, shbhen threweit ddiveryesus bybreduding teaiumber plidie gking t he
invention of Claim1l, wherein the delivery control neans cancel s the

det ect i oropafatiohgandiéseerst the okeretiomlivastos coinatslivery gleshanisms, and a control

method for the coin dispenser.



is delivered fromanother coin tube after the idle struck coin tube is

. detected by the detection neans. The invention described in CCaim5 is a
met hod 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 frombottomends of the plurality of coin tubes, the nethod
conprising: counting the coins accunul ated in ea of .the.coin tubes;
detecting a c8tprdepeachigye the abqxe goipste r"?‘f?@ﬂo'hﬁﬁ@é}mérpr?‘gg? %" ccunul at ed

e coutBasFeutich ey &RBEnty RGeS fhen Bt lrficer cGob BREORIFAL 1y e

e couftB™ BREEELY by AC R TG SO et i ;
operat 1 G PO gBRe s ' 3e bl R REEH AL FR SRR FAEIHE Y e ea
f t he ,i dl t kK_coin tub I ' ' be i
et act cauben @G PR cBuk? il tnlcol A bl APuBBILR ARG TP S o
Caimb5, I Q.8 del] ' I, € ' in f
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and Chaﬂﬁﬁ‘es@hi:%&un%e? O?Ygsg Spﬁgyﬁﬁfa\’@%irﬁ il vlich QAfotﬁélc%ﬁtsiis Rewgnd a state of
inig u

support € col ns of tespective coln types pulled out by the delivery

slide agﬁ&frﬁul&gd}ﬁc% ib.c8 ntdcﬁﬁl?]tﬁ? ?Pﬂ’le @Bintonflef flehftd atPli&iverydsonfar h

provi ded I n assoclatiom with each of the coin tubes, so as to control

del i ver Xn@aﬂgfd?gﬂé&%hg,vﬁrtb{e fihe bPGelRetinEELIA By BRicBin délidery Aeahdllag idlér i ki ng
operation Is executed by rotating the coin delivery notor while holding the
change slilgg bperhtih iRWHiHA 6 Reioh igerforabe by starahst wfnstane del i ver ed
coin selecting sol enoid associated with the idle struck coin tube. The

i nvent i GRokiBised tolRdeliveréd fb the [did ahrk coin tube dnhyvwhér tha idié stBhaki coitb, wher ei n
the idle struck coin tube is a coin tube which has been enpty and received
one coi nubeldgtecibi®yithy gdtedtivn maasri bed in Claim8 relates to the invention
of Caimb5, wherein the detection of the idle struck coin tube is cancelled
when a coi n i Tidéhventon described iarGiaie? retaestotthé mveriticaroftClaim tlwhestinuck coin
tube is detected by the detection nmeans. According to the configuration of
t he pr eskatoinmekivery orans dvenpridése ceinrdelivang motarp e deliveoyslide whitteisidhseniel i very
operation with the delivery of a coin fromthe coin tube prohibited is

per f or nexy the kgindekvera moténtotpull @uheninsiiom the kestampelthe ceipdubesong B¥s of
accunul ated coins and having received another coin is detected as the idle
struck cwiendeliveeedain selpstingisadensidsgarh being prayiiediin agsesiatienowith 628t ver a
coin by coin delinghy means. Therefore, it is . not necessaQﬁg}que formthe
i dl e st rthricpig tehssy and hangevides,whigh ags seleqtiysly driven acrerdmg tn RYUQ e?*; time can
be shortened substantially, and,the

nb f .idl i ki ng. i i
e B L BB M i R 1
e coin_ deljvery can. be extended, an reliabili e coin delivery

 thg Pllederlt of Sing B GVitaiRPE PerpeR AR GRS PGPS Fi g 1 i
ggggg;fha? side.s rﬁg ure %%a ram.of the nmain rti 3 ] ﬁx?@f&? ispgisgr
accor di nij‘pPBYt’tnﬁ(?oitﬂ AFaS Eﬁ%éns rFsge%w&icga}tgﬁlgssélué@ﬁnai15(,}' cencept val

ti,) t ith th i i : i.0,: I t
bF the ctifh ShEngiErtioliel Pyt RS hh 05 rhiE SPefitioR oy pbduitiee O1Y P!
accor ai rpit SOMR it it holghle e gl SRt bl HE sfichicd SRETHC

accordin'tj@;o1 i'nventr on, agram show ng a schematic
structur ; i ! o dhed cb t he

i nventi o??f &]E‘?I%.& [ %éﬁael?ﬁxZg@?ﬁhgircﬁlxlg%%tlerqgwﬁgéczﬁggiaﬁthégﬂaver y operation from
a coin dghivery part of the coin dispenser, Fig. 6 is a diagram
illustrating the coin delivery operation fromthe coin delivery part
subsequent to Thdinvéhtiohlddscribed $n Glafth 3GE1a1Es td theshventibmef Chaén apiwherdil i very
operation of another enbodinent fromthe coin delivery part, Fig. 8 is a

di agr am el défdctigh hieind dect @i dBirtk@beé, Watiiyh bicHeah ieaiptpdndstectivedin odinarewly,

enbodi nent fromthe coin delivery part, Fig. 9 is a diagramillustrating a
coi n del hyaf MieaRERo@utdd. om t he coin delivery part subsequent to Fig. 8,
Fig. 10 is a diagramillustrating the coin delivery operation fromthe coin
delivery part Shbmeentntdesaibed gn Chjm Rirglates to the inventionvof Rlaim lswheketny t he
inserted coin processing of the coin dispenser according to the invention,
Fig. 12 il delivaplcentstloneans canvels thamgstection of theridigstiugle egin dehe when aie@im in a
coin delivery control part, Fig. 13 is a flow chart showng a coin 5
delivery operation of the coin delivery control part, Fig. 14 is a di agram
showi ng an exanple of coin delivery cantrol data used for the coin delivery
operation, and Fig. 15 is a diagram showi ng an exanple of coin delivery
control data used for the coin delivery operation of another enbodi nent.
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Enbodi nents of the coin dispenser
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(four types of coins, 500 yen, 100 yen, 50 yen and 10 yen are handled in
. this case) dropped through a coin insertion port 11 to an authenticity

determ nation/sorting part 12, determnes the inserted coins 5 for their
authenticity and coin type by the authenticity determ nation/sorting part
12 and sorts the authentic coins according to coin types, a coin holding

t 2 which is_.di d bel t i ti t .1 i st f
rur a1 APl AR ABRE s9m SoatiE i btk 108 1B 5 ahe PR LT, 20°) e
tube 21-3 gpd 10 yen tube 21-4) for holding the coins by coin type which
are_sor@gﬁ°5§%ﬁFﬂ¥ng to coin types by the coin sorting part 1, and a coin
del i very part ngy}ﬁf\}'ex?tpo Sﬁelsgr%eﬁ r%ltl ﬁlljagrglg' ig%rn}net(tjfﬁbﬁ%%mroﬁli@toe{ téin BQPSHSQB to the

anount of chan rom e Col e respective cofn types In

amount of cha P’ tibes 2 . ,
por spocti g LRFRRs lnred bl 8 LG FRCATGRIRRS SRUTERPERL | very

part 3 ipneLiRg ii@eégi(t)l%qgﬂggfonjrggﬂoﬁ%n&%%Plglrr]ﬁrt’gﬁf in ffbRs, @R N delivery

part 3 I's conprise Ivery cam es one turn I n one

directi qpdd 'sﬁxgl; SrBRE e dimdice@h@gteRYn BRhAIT NI 1IbES d@feemhg;g) for

each delivery operation through an unshown coin delivery notor 3 (see

Fig. 4) a0t Re¥BIhitH RRSPreSHBE] ARARS of b ofSccummhOddciiing redivedraansmi t ti ng
a drive force of the coin delivery notor 35, a delivery link 32 which has a

groove 33 dely, @s an RIGERRRIdIN t0bé Bcodrdihdtcdthe 2owited rasdigthntitensauting, 4ot t om
face of the delivery cam 31 and noves reciprocally in a direction indicated
by ar r owhdtihe efrdéiveringitdiheby hesoin detivérp nidass, dn adie sgikidgespetdtiondel i very cam
31 nakes a single turn in the arrow direction (clockw se direction), and a
del i ver ywisth gléeliR@ryvdpeedtionds pafaniedin y stereghgtanbirisare pehibéted veby | i nk 32 via a
pin 32b and reciprocally noved in a direction of arrow H by being driven to
fol | ow tdekveretfrpmabatdlegruvk\ceiretabe, winlyt Wiendbe idle styudki aokn B¢ 1sThetectisl. | very
slide 23 is formed to have coin holding holes 23 a-1, 23 a-2, 23 a-3, 23
a-4 each for Hhkdivegtiontdescobrl o Silaimshietdtes to theeingertiontdf€lgsx L.om | evel in
unshown coin tubes 21-1, 21-2, 21-3, 21-4 configuring the coin holding pan
2. A botwheneipl adadiveryslide, yehieh pulle ous ceing presons{ram boftomends piibs con t he

i ndi vidual coin holding holes 23 a-1, 23 a-2, 23 a-3, 23 a-4 to partly
cover t Habesoistdsiver by measts afisecoiiedgliveryymetpr, @ad shengp skides argswitched nosi ti on of
Fig. 2 so to prevent the coins held in the individual coin holding holes
23a-1, JXetween axtae of refensing apd @ state ShPRSIINGERE GRS & retPSEiGeodl YBES 33- 1,
33-2, 33-3, 33-4 each_ having the Jead%&g %gd gg?roa hed Ho the | ower sides
of the imlpd Pethy the delivennsligicagearding o OPYOFF of deliveredcom selectiggy 4 o ¢ e
delivery slide 23 to control delivery apd.non-delivery of indiyidual coins
housed isrc?'feflﬂ SEH WPW@’&?IWF%%S% Vggl{?acggf 16 FOIL 0SS, §g aﬁ%’ o ogr e inserted
to fit ipto the.delivery link 3 to. 3 i« The change
i des ery 35 56h9HRYy ot S pilfed ' b nd BESUN feePieRdlch s TO0 €2572°,

of the cha | i de. -' I - : hRg end 33a-2
of the c%gﬁ'ggdg |°g§m%§t}1§ nglgd?h{(érﬁ %o%%gwﬂ%l }g)lcgggdfhf ,]Uhﬁée}}eslhggg{jﬁg end 33a-3 of
t he cha } - 3. i : - i ; ing end 33a-4
of the Qﬂ§ﬁ§£5g€§§§O§g%%ﬁ§gggkﬁﬁﬁﬁﬁﬁﬁghﬁgﬁ§95§"g%%¥ﬂ§%§#5$§§r ends 33b-1

33b-2, 33Db: 1 i Reinigal change slides 33-1, 33-2, 33-3, 33-4
are engé%ga ﬂff gﬁ%ﬁ%é; e&ers 34a-1, 34a-2, 34a-3, 34a-4 which are

pl ungers of depievgt&for QbitribEd RCCILAYT $QMBHRI M8 idfntlon SCIZim 8Awlereidd- 4
i ndependently provided for the individual slides 33-1, 33-2, 33-3, 33-4,

and nor ngkligle stritid @th fbiis a E8IN AIBRAVIGch Has bedC &aptiang réciviei@necbin del i very
part 3 configured as descri bed above, for exanple, when a signal (coin
deIiverymﬁm%ective) to deliver one coin (e.g., 500 yen coin) which is
housed in the coin holding hole 23 a-1 is input to an unshown coin delivery
control part 6Dhe(ineentiohdesctibed trh@laimm8 helaes tooiha idehiioreof/Clam 6y wBerSini s dri ven
according to the delivery signal, and the delivery cam31 is turned to nmake
one t ur nthenetebomof theidle steuk avin tupe ist ancalled whgn 2 eoinds dalivgsed frera del i very
slide 23 reciprocally noves in a direction of the arrow Hto attenpt to
drop t hearatitirebuiitabe aftéribe itausegkicaintthee isddiegied balthe detectippiraeans3 a- 1, 23
a-2, 23 a-3, 23 a-4 of the delivery slide 23 one by one fromthe bottons of
t he indi vi dual A¢rsirdisg 28the-configgatiorpof thg peesent ivgntioty theglgesfBking accor ding t o
the delivery signal for delivering one coin housed in the coin holding hole
23a-1, since only the change |ever 34a-1 of the delivered coin selecting
solenoid 34-1 which limts the novenedt of the rear end 3 3 b-1 of the
change slide 3 3-1 noves vertically as indicated by arrow | to rel ease the
engagenment with the rear end 33b-1 of the change slide 33-1, only the
change slide 33-1 slides backward in synchronization with the novenent of
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The' ot her change slides 33-2, 33-3, 33-4 have their rear ends limted from
. moving by the individual change | evers 34a-2, 34a-3, 34a-4, so that the

| eadi ng ends 33a-2, 33a-3, 33a-4 of the individual change slides 33-2,
33-3, 33-4 enter the bottons of the holes 23 a-2, 23 a-3, 23 a-4 so not to
open them Therefore, the coins housed in the other coin holding holes 23

-2, 23 a-3, 23 a-4 10t d d_f 20l 8523 a-2,
23" . 3, opstion exake b Asbiac OBTECT wit FF delferd 2F O B FIrEe = ©

[ Ly i he di ' f . I ELcal d i bed
Cor ' derropipdspritorit Sl e o B Rpe RRELHER et OF|AAER®, CU27C! @
34a-1, 34a-2, 34a-.3 4a- 4 ' : ihB i i d
roved ( dpandpiSd 5o s bt RERRELAR S el AR RO o B e e

di .4 h in.t |1 : ' b
ol 1 vor atbe 48 hEid RS in far e Gkl TE RENRTR B A AR B e

change befltoRli i tﬁagﬁ%%irygé il e R S6kingGoenkieRBbveRhocly 34-2, 343

and 34- espondi e colns to be delivered is noved (upward) to

rel ease jfeg\?%r%'c}ﬂééah'dglgvrfg}fl i Caff GE SiRPRACDGBRAIOId e nohBBORF Bl des 33- L,

33-2, 3 _ en e delivery slidé 23 is reciprocally noved
for the s('fj\"'ﬂgﬁ’%{)%ég%tiéds@l%dﬁéﬁdr egmas dhd\8pdridn1Bed ufiiRrelectival mechanise

delivere Iver a plurality of coins of nultiple coin types .at the
same ti MBaidde 16 Bellveesan bd4tehded34ad the r3dabildy afithebin delivéryt wo or nore
of the delivered coin selecting solenoids 34-1, 34-2, 34-3, 34-4
corresp%}gbéggng@aﬂmirﬁ@om-_ delivered coins of multiple coin types are noved-
(upward) at the sane tine to release the limtation of the correspondi ng
ones of -the change slides 23 for the to-be-delivered coins of nultiple coin
types so to enable to deliver the coins of nultiple coin types at the sane
time. Fig. 3 is a conBRIARDESERIPTHON Ofi HGEDRAWINGShe main portions
broken of the coin dispenser 100 according to the invention and especially
shows concept WEipl yistahenedpowa side stnétheedliagram of thedinplg POSREDS BAGOBoi n del i very
part 3. Refernng to Fig. 3, the configurations of the coin holding part 2
and the dispenseteiccarding tpahea ingention) Fige2 BachiagrBBFhOWINE A §REFPIHR ai | . The coin
di spenser 100 is detachably provided with the coin holdin P rt .2, which is
conpri sepersiectinestpictirawithghe mainpestions frokenqot axpind 112’?-3’3?“8‘1136 FAFi g. 2
the coin tubes 21 referred to in the_ descri tia& beIOMLindiqgﬁe t hose four)
pr ovi deddispenserrascanding4p teoinwentippekig. 3 1 aconrrRUHSPHHPBLY e 8E Hhilted of a
housi ng. The delivery slide 23, which pulls out the coins gccupul ated in
t he coi NMARHOEONS @ﬂ%ﬂﬂmﬂ%@?m dispenspiyansPIAing O FAF INYEHAL: &kge% 52 Eg)tc?om end 21
a of each coin tube 21 and . the coin_base ﬁ? Kixeq.geéqxhgﬁgpegoin t ube 21.
The del i diggramsshogangasshematic sERptyTs of 3 PR HSYUSTPIAYT SHAGRETEs 23a (23a-1,
23 a-2, 23 a.3, 23 a-4 j.n E.g...2) each I S the coins 5
accurul apeReripg f%é‘ed’b‘feﬁj“?’b l#ééJ 52‘1?4 dwgé%nv\kﬁf%%}&%hde&g%?ﬁl‘égf)%éé@onpart 3is
conprised of the .deliver 1 hay j : sk Gind baposed in a
| ower pa?rpmo? C(flﬂgglbvm p?%f’ﬁt%g](gg@/l Ji]%ég&grﬁg'ﬁgo% 3@?@’3 11%‘3%&@[(1)@' t?r?eggl i very
not or 3 see Fi g. i i i i i japfa¢al ly in 9
o o o B el T R T ©

the righ draw ng 1 n synchroni zation with the

cam 31, apd trs%%s@g ‘déiﬂl deﬁ@ét?'g gﬁggv&g@isan%ﬁle‘ 3rbddimeat Bom3Be oindelivery n Fig. 2)

whi ch are di el ow rvery link 32 for the individual coin tubes

21 to selegtyye hRGrati &l EAHseyDpetaionbotilbmndtree of the coin
pul | ed o&?ﬁﬁﬁﬁt §E§§ 3§$y sﬁ?g%ﬂgébso toagoﬁtrol t he delivery and

non-del i \éﬁb&d@{entﬂsm&ﬁé Boin HRBve biry iy, J s AkdidRaraithstragngieboineelvesy i de 23
are mutually Tinked in a concave-convex engagenent by the pin 32b shown in
Fig. 2 Wfbg;@raﬁbﬁ fiof the RBIniclGerp phit sdbsequant taBiges, Fig. this auftagramei n body 100a.
The delivered coin selecting solenoids 34 (34-1, 34-2, 34-3, 34-4 in Fig.
2) for camistiatihg 1@ coledelivéry@pefatibh fomhthageinslelivery pad sabseqend goEigddat t he
rear ends (33b-1, 33b-2, 33b-3, 33b-4 in Fig. 2) of the individual change
sl i des 3FigFilds afloixschartshowingdhaipsertadsioonprogessing of dheetain dispenset ure of t he
control systemfor the coin dispenser |00 according to the Present

i nvent i oraccording 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



This control system for the coin dispenser 100 is conprised 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 anount of change when, for exanple, it is
necessary to deliver change fromthe coin dispenser 100 at the tine of
selling an article b n automatic vendi ng.. I, N€s E?ﬂg gihn delivery
cont r ol dp'8fery BREIHIANYT ¢ %ﬁ?‘?(gle]év%‘ém\h{r&l Ra%gql 've‘{ﬁlflqgig/a dr | 3%’%@“ghe coin
delivery notor .35 and the deliyver [ | PdtRmoLsIsFia4tslis 34- 2,
34- 3, S&KW?ISPfPWB%FﬁmF gl d&%iuﬁgngggﬁ;e ‘zbg‘ﬁ:g%ieﬁgc’%%o t he coi% deli very
directive.fromthe main ¢ rol . : RE d5Q1Re R teEEoin 88Rerol part 60
creates a(fjéﬂgﬁalaéfl?vgg?n%zﬂﬁ@%IO?E%lpzaa%‘feg}slc%nTa storua%e part 61 acci:)}?di ng to
the coin _del.ive irecti omthe main control part 65 and coin type

i nf or rratOiPSthP?(?ﬁg?Qrdﬁi%eraeu br?\gﬁ?%ngi ty deternination/sorting part 12 in the
configuration of Fig. 1 or receipt detection information or the like froma
pass sensor (not shown) and perforns the above-described coin delivery

control accor di ng gyt ROBRIFOKIENRYING QUT PHERVERTIONLO  In this case,
e

the authenticity ermnation/sorting part 12 detects that the inserted

coins are aut hen ddemét SPHIRbEN dHpRBsr bbRirding & thetpr@sen)invamiohsvil be coi ns
detected as the authentic coins to the authentic coin portion by a

genui ne/ cfeg&ﬂ)teﬁriﬁ Béthil %PheRicntsid Geatatmipayitg dedvengss t he coins passing
t hrough the authentic coin portion by the pass sensor. By the above
operation, thepigoi i aldif@aiRheiNg i concepacd side teactine afftlee MmaMpORTNSIIE y
determ nation/sorting part 12 and the receipt detection information
det ect ed, bitn UlkBeras B0saReAlingoshs mventiom. t he coi n delivery control part 60.
The coin delivery control part 60 recognizes according tq the coin type
i nformati on f roie ddirediapénsemtOciompridest a¢am mmg)nmdrwhlﬁgfgglpé?&wi@ Jnd the
recei pt detection information fromthe pass sensor that, the cojns of coin
types coffoesppedifinginkosathenc bdthyeny he yemans: Hayandie handledds dnyedbehnd count s
the recei ved noney of pertinent coin types. Then, a typical coin ivery
oper at i odropped theoumhi ancate irisertion postrtl t8 ah AuthRBLG; JetMuRIRasPTBPA 14 be
descri bed. As described above, the coin delivery oper atf'lon f the coin
di spensedetéfifingssthe 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



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 described in detai
| ater. First, the coin delivery operation, when the coin tubes 21 have
coins 5 and a coin delivery directive is given for their coin types, wll

be described with reference to Fig. nd Fig. 6..ln thi hong
del i ver ahgagemgntowiting ping lamsetrudsd frpm aﬁﬁ’t"é@ﬁbﬁﬁ‘? ?l%thf @e‘i“’r}%af Sﬁ‘gﬁgia“%oi n types
in the coin delivery control part 6Q, the nt .of. L verability
count er nfayes reswresaily imefirectign idispiRd ysario%f-lotﬁ%rpéﬁe W\h@gp%&d@tlﬁ%er ability

counter has a value of 1 or re, the coin_deliy I isB0 can
r ecogni Seawingiwhan thegdelivery cam3dimakes g &1 ettHFHgtt ee%%\?’@? Eéetm?l (ccgji%%&}tsube 21.

Therefore, when coi.n del.iv direct] i i pbn 5 as
change MHEFHAMRANES; H‘Y‘Ef%é{"%’lﬂ g'hﬂphése(fe§éec§$b1§%¥ég%§%i lrtlygfee: C}Eg‘é%%rr%? gr 35 is
driven to rot to start .rotatir .S~ 1 31 as shown
" Fro. v 4 i 326 apd peeustoral Ml e PG aB0RPE LY BNt BT T o o
control ] the drive.of th | . pS turned ON at the sane tine
to rel ea‘é@‘(’g‘i’ﬂ"frgﬂﬁﬁoﬁgﬂ%?gﬁé?%ggg\%r%h{ﬁe th?lﬁg%t sol enoid 34 and the change

slide 33. Th“ﬁr&egﬂ‘eg\ae%glgc{)eﬁiégé’ Ak fhve GAMhAlding hofds 2848023021 1Madd, e, and

when the sol e , the engagenent "bet ween the pertinent

sol enoi 3233?1 gagg fw"sl&ﬁ%@g@ ot%lé icgﬁ wiich i3 heRl 8 asesbitohiekelfip uashownair he

del i ver e right via the delivery link 32 in the
dr awi ng he £,0) H19319]-4 B&,ﬂ%ﬁﬁ hel didpifieg @a2. a is noved to the coin
del i verytﬁggssillt ﬁofnlo%l’s g?fown In |gﬁg6 t he change slide 33 is al so noved

together with ABggiflile i bavk) BPistanpbbdl ol Gblower sdvs ofittmindigiduaind t he
coin 5in the coin holding hole 23a is not supported its bottom face by the
change sLiififoid3g nbMdD3a11N23£0] 78453, 1232 d topmetty aver tdibostoadabyofthdash and
dotted |1 ne and delivered as change. To deliver the coin S, the delivery
slide 233greNi fige2vid fhe itial @okitioh of Bign2 shiod pevers the ewins kel Br@Eng to coins
other than the coin 5 of pertinent coin type is comonly noved to slide.
Ther ef or gdividual Soil B6l@EGHoYes20adpRBa-2) 23263, Bop fHemidyepningy t he coins 5 of
coin types on which the coin delivery directive is nqot issued. Then, a

del i very suspeNteammhipelagt slides B3 €loBA<, 83+ BB-4rach Bavips ﬁ@aeWQ&F ef erence
to Fig. 7 when the coin tubes 21 have coins which can bg 2?4 g\r%%r%d and a
coi n del apmoychdil tedtcilowei sdesctf thyl indiniduglcoimbolding heleg £3%5dr £18&rmM°%c0i n t ypes
to deliver a coin of another coin type. In this i;ase, ftr\?ig .ioa;n delivery
control pas# ofthedaliverysbdm?y to eamnirol felveryeandingarielively QL NgHAQIA O e at

| east one coin 5 because the deliverability._caounters f L ns of

per t i nenthogssdrin tlg,epie@Viidhdib@bﬂs839‘}192%%’&3%%’%3?'41 aéﬁglseriecg%&tétagtgqﬁ%t recei ved
the coin delivery directive about %he pertinent coin types, so that the
drive of delieeryiink 32pete Reofrerlsretiac®blfiy sol enoid 34 for controlling the drive

of the change s|ide 32 {%{éﬁf}?ﬁ 35%55?3523_5%%’533ggsp'b?edttgﬁ"‘ﬁg‘e%ﬁg%dthe same

time as shown iTheghgpgesh rvery cam31 I's rotated to

SF: id\e/e gztﬁgel(:&gg@ gliaﬁgggltgg%-f%e% L ¥R h32935 He iRk cha3Baangrthbe change
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.



Then, when the disc-shape delivery cam31 is rotated to nake one turn by
Jthe 12 coin delivery notor 3 5, the delivery slide 23 is noved to the
right in the drawing via the delivery link 32 as shown in Fig. 7, and the
coin 5 in the coin holding hole 23a is also noved to the coin delivery
position. At the tinme, the coin delivery control part 60 controls to keep

O e el Va0 SELEE L AR A POk i QsefORLAghbiq iyl o ) ve (e
ight in the d i .ch lid vt by th
T B S e RS s TR AP B st b e
f d to, t.he bott f.the,coi i b 1l d f
R N L Y s O
del i d,. t.h i of ti i E i ‘b SN achi h i
e e e ISR P I R SRR o8  Bspetatbrn e coin
di sc-sh 3&%&%%‘3’.&@}& t%ﬁ%’h%ér}ehﬁerﬁ% 3?135 fRE Btaklte ttiinlin e drfgv COi N

del i ver Ivery slide 23 returns to the initial position

at the bot i i rdD8e ddlivelGide 23 ré@procalBl mywssyn aper ation wil |
be descf@ﬁ§9\3¥ﬁ$¢%$%§gﬁ§% Pgﬁiﬁg? 8“F§hFig. lgﬁahenglhe coin tube 21 does

not Navey3eal dr o aEwietd uikéist tb aFaY the sddielal conehomed itheduiividgalof coi n

type corresponding to the coin tube 21) is dropped into the coin tube 21
from t he, Gohdled IRET, L3RR, DOAB. 43k-4 aNthe delisittiel Buarbydine datmi the i s gi ven fox
the pertinent coin 5 only. It is assuned that, when the coin tube 21 is
enpty, aRfioRRIdT R idaRRerhdlal 3at ha3ea] 234-bRsal tHiowensh acherdngita thvserti on
port 11 stands on its edge in the coin tube 21 as shown in Fig. 8. In this
case, thglic@yRignalfifot belivégihg vre edih hosed mthetcein Hobding hele gdr1li faeR omypi n type
is updated fromO to 1, and the coin delivery control part 60 can recognize
that t hethg@hdhgt ldver 24a-1 of theldzlipered boienelectvigrsotenpid 3l shichilanitsdhe have a coin
5 has becone possible to deliver because one coin 5 was _inserted. Wen a
coin del iyednyentiof thetreareent S3bsipefithé crangeblidet3iel moves wriieally ghindisdtedo be 13
deliverabl e before the coin delivery directive for_the coin.ahgg anot her
coi n typey arsow & soledease e angagenbat with the reanendo) 3bphek th shagestids ot he
following coin delivery control. In this case, the coin deliv r&gﬁontrol

e

part 60 silptheschangeatlidag3tlnsides backwnetia syeqghrqnisajiop Xyithhe mMOYRNE %

ate shown

in Fig. 8 to performa non-delivery operatjqgn_(idle strikin tion). At
this tindsliveryecagoihsale kegpoper Bigto Pﬂﬁéf?fﬁe SES @Es’tﬂi‘.ee? pROGE; ¢ he

delivered coin selecting sol enoid 34}.5\&\/2[0 control.s tcrile drive of the change
sli de 33incthe helegaadiingranped dewa Giom iy heleAid-t i EVY&%0f a11 the delivered

coin sel ecting_sol enoids 34, corges di to qther coin: t the sane
time and keepsThhethenehegesslides Bé‘?\v\ggﬁ #%gs@v%&elerr{g?r gdghﬁ’éﬁgﬁf ﬁle

corres porr]n%lvﬂl b%/hcﬁen gl%iv%da?a?angg 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



Thus, when the delivery slide 23 is noved to 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 the coin delivery notor 3 5, the coin 5 is fell
down by the novenent of the delivery slide 23 to becone flat (standing coin
state is renedi ed) so to be accunul ated on the delivery slide 23.
Subsequent |y, when the disc-sh i N i chat ed a hal f
turn (tdeless winsedrang ﬁ?lﬁ‘}m%i/ﬁ{zﬁ’eﬂg%?i ?’nf%éﬁf\ﬁ;inﬁ ;9/&) ﬁ%?pod;nugl%gﬁﬁtge{le del i very

slide 23 returns ggain t he hot t.om e i & dfo return
to the thpepeliverrdds moaf—ﬁi ?Wélﬁd)t ﬂéelaaeSF?’362‘%‘*}"%&“3’3“%@@#@?}??% o the initial

position, the cqjn ) A j | ddivedyangd ppisstate with timng
shown i rqhq:\zl}j_ngtgﬁ}dgs ﬁ%ﬁgéﬁat ﬂﬁﬁﬁggggi“hgﬁ%ﬁgﬁﬂ? %OI\%SIZS a o:‘s t he delivery
slide 23 having returned t ithdd @kreBRtidingd tRSmipievof toind-togoe 10.
Subsequéﬁ‘i‘???ﬂg'ﬁgo‘éegi#f%rglglnﬁ\rptg?lgoﬁztg{rﬁsr%hepart 0 turns ON to drive the
del i ver ed,.coi | eGLi ¢ g flitisle Bbinalhes ag tHehsamd timeethef t he
change sq%}‘%eé‘;ssfoo&e%tvﬁggB@%hl gf;l%l%g?fﬂ ;%e to drive the di ;(’:i-shape
delivery, cam 31 fof her 401 uR-Mbtttvotdrendre loé thei ddliBstedinaint he change
slide 33“@%5%1%%%9% 2’%{% 3#191?5‘15}1 engagerrgnt, t hereby capabl e of dropping
to deli vege céﬁfll%e%fﬁ&{‘?ghs%i{,%-i@—ﬁghm batadhoglitipioethe Bo-be-deliverdodoinsuffpor t by

e

t he charisﬁ i's rel eased as described with refert?n(_:e_to fF'flbg 5 and
Fig. 14 T N8 e GRIVEd AivRRASA the Shedimé terefpasstbaiimitatiemef BA i s
provi dednm\fvlfélphe %ﬁgtyg%urgl ity g}! codim?l tubes 21 for the individual coin types,

I nto ‘A’“i&i}résﬁ&&% Hises Bf e dd@Rdd slides 22for thet tpgesdelivered cop etmuliplugh t he coi n
insertion port 1 and has a structure that the delivered coin selecting

sol enoi dgyigdypelis&to @1281edb slplrae thef ainstdfeniliiple ¢piadzpes @bihe seWEEE21 are turned
OV OFF whi |l € one delivery slide 23 having a plurality of cgi n &gll di ng hol es
23a for accommpigas iswcdnoeptaalisasidhalodiagrami withiig maimpertiPYHROXFL L B procal | y
moved by a single coin delivery notor 3 5, and the coins Ca?lf,ybt% sel ectively
del i ver egoihidasemsey 100 adcoading ter the irventin andi aspeciaf $hows CRGERUERE™Eoi n t ube 21
not having a coin 5 which can be delivered falls in a state that one coin 5
can be debéveedeschitedcaimtemldiig part Rangicein dSHEET¥ 827 35 of pertinent coin type is

inserted through the coin insertion port 11. Then, . when coihn livery
directive for Befeyringve Kigih the canfignragigns ‘Efélll?ié?lpg‘@mé“@ Ratt %Wé;{%lefrg%m the main

control part 65, only the coin deljvery.nmotor 3. S.is dri | gt el

bef or e dzl.le]iwy parof wiﬁée@l@smbgd t"(f“fth‘?rrf{eé‘—lF %l'ﬁxg gy IWSPSeealgglﬁndeg%F gdcl?i ngy

sol enoids 34 of all coin types sq to.pake a sin i to deliver
t he coi n pforddediwith ﬂ@r%@“b‘iﬁlal&g%‘ﬁ%i Wﬁ@ﬂgﬁ ?C?thsﬁd ggglre %ﬁgﬁc{l&gﬁgé)%lont rol is

made to deliver one_coin.5 _of .the pertinent i dBesindssvelgwen i f the
coi n di sgéhde’l2opIAadl 4 iR it 2t FEEOP s?ghreﬁegﬂﬁaé‘gwgry alrgd the con S can

be delivered fromthe coin tube 21. i P tihes feetd type i s
del i ver edngjeste those rbewﬂ*?ﬂx?“ ‘gllvfrﬁlugbl%gl %E?SI \F/de)é {e?ralgrg?fnawggi n delivery

directive js received together with the coin 5 of another coin type, it is
controll 4 hPUSBEi ver the coin 5 of pertinent coin type by one operation

wi thout perfornj,ng t.he i it QREMBICHRI aBMiulated tnhhe eoingulzescoi n
delivery di recﬁ}%?gdeﬁléﬁ?wtsﬁ&eeezc%ﬁlﬂl@ éf‘\ﬂlsch is in a deliverable state. This

control has a key facior i idodabd 8wt b 86ttanleen ofjeachrcointubéi2l kbt t hat,
even if ogio%eol?yng?’\?\shslﬁlgé]bl*ghp@ropped in the enpty coin tube 21 stands on its

edge in t i Bx bdlbwiegc @it hibe2@! i n position when the next coin is
dr opped, Qﬁ&ﬁngﬂelrs]é?? ?ﬁde fivrvst coin 5 stands on its edge in the coin tube

21, its standi ”‘ghéaélitv@wi HidE 25 @ feReedty Hadk ehexdoirholdingiholes 382 (B3Rt ver i ng t he
pertinent coin 5, and the delivery is conducted by a 15 m ni mum i dl e
striking epgepaiion Jhe-4Siads @) ehdiefor hbusireronly omeofthel ceing faecunailatadin j ty .
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



‘ Then, an operation of the coin dispenser 100 of the invention will be

. described in nmore detail. First, inserted coin processing for generating
control data required for control of the delivery operation of the coin 5
will be described. Fig. 11 is a flow chart showing an inserted coin
processing of the coin dispenser 100 according to the invention. In this

?ﬁls gr ? : Esh%ergg er@m&l%&’&l}fa@tﬁcgﬁgé fhefgé%\\{/\'{ﬂg (ﬁgse}jnﬁhljoﬁﬁgﬁ&?gritﬁ a3 T had ¢ n

a genuine coin by the authenticity

det of i Aol O SRLHIAS ALY 122543 S0l EPS) Wikl spoarigicen sbigaddnshen ¢ he

aut hent P ;T 187sor € genui ne coin portion by the

LGB e RO, M st oo e

and gui pertinent coin type. At this tine, the

autnent of ifebelShEhi Bk 0BhTRIL 88 AR ddRehiidt 33 80kacbnnd el o Tl | o7

I ndi cat i coin type o 5 recogni zed by the above-descri bed

aut hent i 8ii{e¥%%@mﬁmaﬁ%@%ﬁtﬁ@dﬂe coin delivery control part 60. A pass

sensor (Ho s disposed in a route to the genuine coin

portion, inpuyseachRpeint 308ieEnt deivesy gidal23tage mbmatiplinkedahiavery con
i trol
part 60 every tine |t?§adetects a coi r?WS passi ng throﬁgh t he rou%/e. e

Meanwhi | 8, £ B& R bng Sl drat b 6 i viptholsing
; concaveo n GRMik 92b shakin i6 Fid @swizenrtbe ediptho ast
del i verablfl ty count g%for e%lchm(i:oi n type. Ing]response tg t he " and a

above- desghihafd 4Ot unitsRdih bedy Domar ati on, the coin deliv
_ ration, ery control part 60
adds 1 to the recei pt counter every tine the receipt detec¥ion signaF S

o e e g et 1 Lo Che.del vor oLty or 1or
a coin temaollinditddrhasoftioiciange tlides 8harslisposeseatihe ee endsi (AgP-1; 33%-%,nt er for
33b-3, 33b-4 in Fig. 2) of the individual change slides 33.
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 control 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 according to the

coin delivery control data 610.

10



to the coin type information fromthe authenticity determ nation/sorting

. part 12 (step 112). 16 Then, the coin delivery control part 60 checks
whet her the deliverability counter for the pertinent coin type has a val ue

1 after the above-described adding up (step 113). Here, when the

deliverability counter for the pertinent coin type has a value 1 (YES in

t 113), idl t k. fl f t i i i t to "1"
i ch i ntl cat EebigesPE St M R Hr R SRR BT 00 e

in deli trol t ' {
el 1 ver BT Pt Rl (PR S RERRRL AEF cpltbe Sohflle {ARAIRRI=. 1 ¢ hen
it dated t.o ".1" that . COI: 1.8 1 ; i iblet
el | vor Taegienti soiinic 1F O5C i oA Sy AARRGREOMARICES IR ome. out

of a CO},F” grgaym]cioeﬁ%%ésﬁtﬁg ggﬁflﬂg{sg@ﬁ@ggh bk R4EFC WoIhFortidd W Beiphsstselior21, whi ch

has chaffg a state having one coininit, is

recogni zed aspgind fede SpEifkn AL Boih Wit infdlRion Reogiialeythal the i dl e

struck coin tu ecognri zed, the introduced coin 5 nay stand on its

edge [ 0 o{ e RS deleRInafiOh Borkitp Bart 12 86d R¥eeipierdotion anfovmpition deiegteds. And,

when t he Coi s standing on its edge, the above-described idle struck flag

I's set Lok Bendib SV Qbnt N6 SIRSEin Helfveryreinfrol paras@i ngl e idle striking
operati tggtl%%pagkegedlre tﬁe ré:oi n delivery. On the other hand, when the

del i verabili tyfhgggfﬁt&[ivér?lboﬁtb& pRRTE0 reestnized actotding taldesomtyphave a val ue 1
(NOin step 113 ), an idle struck flag for the coin type is set to "0O"

whi ch i nefosatis fdiathd dighdntikiey Séteiinnnispeingtpacnl 2 andrtbe rqseipt detasitPn( st ep
115). The coin delivery control part 60 repeatedly perforns the jnserted
COi N Pr GgREGATH e Shepisngensdr thhtths teips of ddin typed ¢Grespending fie£08oin 5 i s
inserted through the coin insertion port 11. By the above-descri bed

i nser t edygeinforpanes seiragsivedhmd counts thel reedyed rgeitey Qs Pedinent ®IDY®Ebwn i n, for
exanple, Fig. 12 is provided in the storage part 61 of the coin delivery
control part 6fhen)atypluabcax delplesy, ofBtmionas theigun geliyeryspart, 3 i ‘g‘ﬁGO‘i‘O yen coins
handl ed by the coin dispenser 100 are discrimnated by coin type Nos. 1, 2,
3 and 4,digpedseni6056Dbydescobédh 17 and three of 100 yen, 50 yen and 10 yen

coins each are recogni zed as the nunber of deliyverahl g.égcoi ns éoor each coin
S

type. As the iA desctibedoabore,dbe eain dpliery PRATAONthe ¢ AisPenseh 104 yot or i ned

for the 500 . . .
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 3 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. 5.
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_yen coin and "0" for each of other coins of 100 yen, 50 yen

. Subsequently, when a coin delivery directive is éiven byytheaﬂgiﬁocgﬁ?FoI
part 65, the coin delivery control part 60 sets the nunber of deliverable
coins of each coin type corresponding to the coin delivery directive in the
boxes of remai ning coins corresponding to individual coin types in the coin

del Tvery cont Lol 9at2 L1038 Ehleiedile Merbliend ffEodflineliR G ety dr i ves

the coin deli vered coi n sel ecting sol enoi ds

34-1, 34- Z@aé’%{ Sﬁd%g?ii Btgiﬁxf;dgglglrpgﬁ%%gﬁg Bithelt .r&l@%eitmén‘giagélﬁént%@ﬂv&behypes to

perform‘ on according to the coin delivery

directive. Then COl ' ; : -
t t 4 ,?A Lehy, Rf§&s4.0n by the coin delivery control
part 60 RGAFHIEL %fg% orK? geg. tll g. rig% I's @ flow chart showing a coin delivery

oper at on of e, Gl AlsABlpY AL eAPLHE 9] 1sRfiHedi8 ot @idmdlen iaokndider at i on

. S
fromthe coin dispenser I's controlled by the coin delivery control part

60 accorgi e ' i . . :
3 b@%rﬁ& RethE VhBa dlflehVSdtve GOME Hettineittsalefdid Jar amdite change tlide st
part 61°by e a(goi/e- 3e§%g§| bed inserteg coi n processing. Fi rstg(,a when gr 2g?n

del i ver wsql feeLid/e TrirdfhMeRhés BdelieryEiide 2dniootd meathe right vi i
_ / ’ t vinllge coi n
delivery contro‘% part 60 sets the rerrrgiﬁni ng nunber of (I:%i ns of eal:h coin

type aceRiirdgnk 92 ififie @Piwingl@hd thercwind inahé coim hblirgtemldh23eeis mufved éoai ni n
coins in tﬁégﬂcontrol dat a 6%0 stored in the storage part 61 and resetsgt he

COi Nt YRR AR delfveheposkich as shdWafn Figls, the clenide dlidec 3t inelso maaved yogstiag t
132), then the boxes of remaining coins of the coin type (SOg‘nyen in(fhieg

case) CqyifiemRABRglitlo32 fetheaight inthe didoing, ahd the ofreS indde ¢od 8g | s
referenced to judge whether the remaining nunber of coins is. 1 or
(step 13Re 234 got supportédiits battan ficady thendbengeslide 38 ns Thus, oIS i (”‘;ng -
tS E)e(F:) hég?lgr@gc]ﬂislrigclﬁfmesc} lrﬂ;g lc(lafhlra?lg Idlgggd iir?e ;nrc]iede(l:i\cz)e?rtecri gi c}%%tgg 610 is referenced
To deliver the coin 5, the delivery slide 23 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
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flag is "0" or not (step 134). Here, if the idle struck flagis "0" (YES in
. step 134), the delivered coin selecting solenoid 34 for the pertinent coin
type is turned ON (step 13 5). Then, it is checked whether the coin type
No. is "4" (step 136), and when the coin type No. is not "4" (NOin step
136), the procedure returns to step 132, is added to the coin type No.,

s
"2 s ond el met s frey i £ R BRI JRAR e Wiy TYPE N
d .of st 132 t 36 i i ti int
(50" yendeiverniak EZashonsi K aniid e EGh B A PRI holehaniomeg o D Yo

type (10 yen.in this,case) corresponding to the coin type No. "4".
Meanwhi I“é),ve%‘éﬂ‘etcl‘?g"?%Wﬁﬁy)rﬁoﬁﬁoﬂunber of coins of the pertinent coin type is

For the port i AARS WBRriRE s PP e piet o8 cbuad iRl O e ® 150 - “the
54 cor  SEBOHEE R0 Btk <R ! B af e e S ana, T4 & ahecked i n
That e B e e eyt he coi n del | very. cont ol

T A e b m Lype having. the +ol cvant

del i ver egl, 60 dlds 8b &dved orsiatEidahélbdforh uf tircto@hdlding hele@3evo bumss the ep 13 S,
t he engagenent between the sol enoid 34 and the change slide 33 is rel eased

as ShOV\ﬂdrbﬁoﬂrg-coﬁyﬁﬁéudéhgvithﬁliﬁ.see Fig. 5). The delivery slide 23 is noved
to the rignht via the delivery link 32 in the drawing by the rotation of the
di sc- shape del TA®I Whé&dihe 3dina6F dnbthee ooin typeiindeliveredothe doist Yphperieanés 23 a is
noved to the coin delivery position, and at the same tine, the change slide
33 is al & peathidtng abhgivemitislomhielivery idirectivelcamke sppest fro@ beinght in the
drawing (see Fig. 6). Therefore, the coin 5 in the coin holding hole 23 a
is not sggwereded its bottom face by the change slide 33, and the coin 5
drops as indicated by a dash and dotted |ine and delivered as a change
coin. 19  MealnHigl B when thdrdiseshiape delberpaan 3} 1stTH eéBicﬁmLp&ﬁ%o’i‘Fat\‘/‘f’hgythe

del i vered coin selecting solenoid 34 kept OFF in t.he preyvious.step 135, the
engagenetite doet datizerytrhesos 35,shodelivery Sélﬁﬁlzfﬁ%u’@ﬁé‘h igifipposgional theo "t ai ned as
shown in Fig. 7. Therefore, even when the delivery slide 23 is noved to the
ri ght vi hottdre edélof theropin tuh&28 2 in the drawing and the coin 5 in the coin

hol ding hole 23a is noved to the coin, delive osi tion he ation of
t he di sc- shapelhgal 11O@ﬂﬁeb‘é‘?ﬁ’QP?faP%WBHgﬁﬁ%scgw‘hg"tgéeﬁegenf:??ﬁ ]Elgds H)gl hovenent
by the sol enoid 34 and nmoved to the bottom aof. ' i BRle 23a so
to bl ock 19rvdhenthgcaip “’(%éldfﬁeﬁ“%t e 8 QIR &S %Flﬁ\?e?gdn%mtpﬁégg%?{n&S “of the
pertinent coin_type is not deliver - j DANEhe @bih&libd e coi n
del i very(?ﬁﬁ‘ér"fﬁg‘g tyRE SATSTRNGIS tﬁéﬁéejc%@g"bt%gzﬁﬁé (?Egp%oi n delivery control
part 60 processes .to subtr fr LM o RER B th®ber€ibms of the
coin typdrage e\fQF’elE]?eré%p%ngis’ aéhﬁgcl m%éﬁgfrpﬁdggbﬁ ag§ for allbcoi n types to
"0" (step 13£§. Here, the idle struck flags for all coin types are set to
"0" on t K9S 8ption that, when the delivery of one coin type is

performed, even, 4f [N RePfhe B tG6E D1 )Ry, onk BeinGodroppediataihe of
anot her coin tgtpfé ag%lgxﬁeggﬂ%hw:ﬁ%rg{ gdge under %éﬁg)j(’:ondi tion that it is

recogni Ze%ir%t%b?%l'tﬁ}oﬂ%lgﬁk' Ve iBiirGorspat €1 standd s édge i e cekampe 8] aFi g. 8,
the standi ng coinis emscfl ed by the reciprocal novenent of the delivery
slide 23 g’hgwmglg%pg_i zontal direction in the drawing in association with the
delivery operation of the coin 5 of another coin type. The coin 5 which is
standi ng at t hepfii shseCietodR IR delidembilitybaminten forethh pertinbes agél iypered coi n
sel ecting solenoid 34 OFF, so that the coin delivery is not conducted

act ual |y, yRfgbdttfin D89B| AhdWGe Ruihilivery comiol panf6Oman réaeanize thit e SpHe r emai ns
wi t hout being subtracted. Specifically, for the coin 5 of the &arti nent

coi n typembere for the paeinemti coirdtybé waich detl nasdravey @ cpig SpadeCHURT Posi'G 1) e
striking operation is made for the first tine (solution of the standing

coi n onl ydeliverisechine onetcoml S wes insested. i s made by the next delivery operati.on.
After the processing in step 13 8 is conp| eted,. the goi n deliyegé/ contr ol

part 60 When a coin delivery directive is input for only'the coin 3 recognized to
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20 - returns the delivered coin selecting sol enoids 34 corresponding to all
. the coin types to the OFF state (step 139). Then, the coin delivery control
part 60 refers to the boxes of remaining coins in the control data in the
storage part 61 to check whether the delivery has conpleted (step 140), and
if the delivery has not conpleted (NOin step 140), the procedure returns
to step 131. Then, until it.is j.ud : LNET Wi gonpl eted (YES
in st epdilWGﬁbleg%"hE%erjheu?ﬂ‘? felivey J}léeﬁg?%fokgﬂh%&r%gro go dt}éﬁicﬁgﬂgﬁe all the coin

types be%@@ﬁ%@w&@%&%ﬁﬁ%’{ %agtg‘%d"?%gtjﬂng?ﬁé’fgﬂ&%@%iﬂ’&li@&@QBﬁtr&B1 to 140)

is contfs coin delivery control data 610 and a

coin delivery operation a j i he HGcwhide be

descri bed. Fi b“.&isfaises? e?ﬁégélgjﬁ]gg%%‘%%gﬁt‘ ﬁggttgg?g?tlggﬁ%‘ t he co‘% n delivery
control .data 610 n : B8y 8 Rofi-delivexy dpdraticn @dki vered in
a statedg]ﬁvtf%ﬁaéngm?rre?n}tglgs{r%gf%hg“’ggg@;%?qtogge, agd t hr eee)K}(’:ollJ ns ea(ch are in
the 100 y@n tu%‘?atio% yen tube and 10 yen tube. In this case, it is assuned
that thé <gpen coi'n dropped into the 500 yen tube is stangli ng (see Fig.
8). The coin dglj; td icbhtréleastesciitaFble anvaiof ther ef er ence to
the fl ow char ?ﬁé?ylﬁlmgé’. 91}1836?1 dﬁjg??r\#g theepcycl ic processing in steps 132 to
136, it deﬁvérlgdj Al sdiBetib@Bleheid JuhakichOshtiotnthe diive bftheehangafstids 31 he del i very,
and it is judged in step 134 that the idle struck flag for the pertinent
500 yen &efhdndingto thesvid ik ahdithesdriverndiatl tidietivered hein3aoctingrsolendidsi s t ur ned
OFF in order for the idle striking operation, the solenoids 34 for the

ot her Cojadrilfshdaigtotdiliciedindypesae cemmedizhd andrkeepsthasngagsddlt ed, and t he
coin delivery nmotor 3 5 is turned to nake one turn in step 137. Thus, for

t he 500 peeRednthese sbleaoids B4 asd theldongsmmdingtchangei siidgsel or med to renedy the
standing state of the 500 yen coin placed in the perti n(fnt 5?0 ¥8n tube as
descri bed wi t hrief whanthe deiivery gide@3tinmpived torthe righigvip ghe qeffrery REPZt ubes, the
change slides 33, which are linited their novepent foﬁ oW S’gdt he delivery
link 32 jnehadmeidgws shownés Bign8iwhile des disroshage delveriecadtl SHEPEC 0 t he bot t ons

of the coin holding holes 23a of the deliver 1 . slide 23 3s .described
with ref raftuceby theRom deﬁyelyon@thaﬁitthéc‘?lﬂéil%f%tém th% moy gmﬁ%t()fgkéﬁ i ver ed.

At this tine, 500 yen coin is not_delivered fromthe 0] n because
of the abeiveryidide 23 bebedogedlas {standingyCayp Epters Fﬁ‘?}e@éﬁqgs? ﬁogber%cﬁgﬁnﬁﬁgeg nunber of

coins related to the pertinent 500 yen coin remains to be "1" (but, the
i dl e straoekhefdeligeryslida % 500 yen coin is updated from"1" to "0") in step

138. And, the delivery term patjon is net jud .| and t he
procedur e ret uPvRseqys V’e‘ﬁhefstﬂ? d’éﬁ'ahatméieﬁ‘é?{' Cﬂ%??\}ge@ﬁl %‘g@?‘%‘?‘?%n is started.

I n the next coin deliver ation,. if.js j | i hat there is
a reni nf“ﬁ&t‘g@gt%ﬁ“é%Fﬁxﬁﬁﬁab%%gc g:%eggﬁwg%?gi’;tﬁﬁ gﬁﬁgégge?n step I34I

that the idle struck fl fo ItH rbtSrn & the kel ebsitien. t he
sol enoi d@ﬂmlséga‘fllli:%hﬁebrqﬁgﬂ’é d@ﬁﬁe gcg{r?lt'%b(é%el%?sfatrttrﬁﬁne% tOe\lj ang the sol enoi ds

34 for the of her, col 0lNRESAE 03 LuLARYo GRFRASARIRRN! e ol 3 whicy fizs not

necessary, and rvery notor 5is driven to rotate one turn in

step 137 A dullifedlls Famahd S0 Rick ety Rowiin g 3 iShalsed e cbhe st andi ng
coln sta

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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remedi ed by the previous idle striking operation (a state housed in the

. coin holding hole 23 a of the delivery slide 23 : see Fig. 10), and, the
500 yen coin is delivered fromthe pertinent 500 yen tube through the
procedure described with reference to Fig. 5 and Fig. 6 fromthe state of
Fig. 10 by one rotation of the coin delivery motor 3 5. Fig. 15 is a

di agram showi ng the details of the coin delivery control data 610 when the
S00 yen®tube has one coin and the 100 yen tube, the 50 yen tube and the 10
yen tube each_have 3 coi.ns, and.?2 en (.. - ' +hth@ yen coin x 1
and 10 yen coT]i”rlsxﬁ‘f)COHhél?ngsqrg%P 8?8@/1) Eﬁelgtvlérggnép.églrf% &l(?)lgmgggﬁrretﬂ that the S00
yen coin dro d.into 0. yven L Sed B . kRPinsajre (see Fig. 8).
The coiHNH@FF&§¥W16%8?g?ﬁgggﬁfﬁpm%%nggQ&F%gge$?% feference to the flow
chart of Fig. 13. In this ca r b Reefinl dott P Q6888 Nenidiurst eps 132
to 136 P‘E)‘?‘ng’ﬁéo’f[’i%‘fs aﬁdmpaﬁﬁi&%% %gg?lg[ﬁ?sgn?&lﬂt&tl s’judged in step 133 that
100 yen

coi.n, . 50 n_.coi.n j At fcb@r the
del i ver y}a?gﬁodeflyerﬁcﬁnaéeglggﬁ%ﬁsoge?l 8ig§?§ﬁﬂlaa?§? ﬁgas{eglfgleg?rlﬁéﬂg??ags for the
ertinent_1 e i J j o5 | Dplafaity 8F coirespecti vel y,
P ' &H)&F 22 a% ﬁp%?'%gﬁ%oﬁ’ﬁ%&w&hm sldk YERavi dp ty of coif€Sp rvely

t he sol 4 yen col n, 50 yen coin and 10 yen coin are

turned GNy | éés%ta%?ﬂ é‘c‘asﬁlﬂxg%éﬁﬁgwhewiﬂs5%@ixwwmmmnit§persume@r@5ﬁy because

its deliver require then the coin delivery notor 35 is driven to

nmake on R il 3 3@ 3% ] 416 thé binpeintbenelettivay delivared del i ver ed
fron1thgx%%ggggﬁnékﬁg?;gﬂge dnien tube and the 10 yen tube by the procedure
descri b%gy%g}’btftﬁé BlupdkeEof &bitrtubes 21.and Fig. 6. Meanwhile, because the '
correspondi ng sol enoid 34 for the 500 yen tube is in an OFF condition, the
operation cor ngsaRecsig tise 11hsotihdliag atcoinki whicbpen he delivefes fpdyin@r med by t he
procedure described with reference to Fig. 8 to Fig. 10, and the standing
state ofsdibenabBfe ¥ 5@anh be deliviehed teofusy,chor exadpeplé, Hne epivdi eldperiientedier i bed
above, the 100 yen coin, 50 yen coin and 10 yen coin are delivered by one
rot at i onyg¥ istiertedibnouish the eoiy imsettion (@5, 11 1'Thes, when # et deliveRdm t he

remai ni ng nunber of individual coins in step 138, and the idle struck flag
for the §ifRotiyefor onlyrthé soiumdtieidcmmrﬂeﬁaeredtsgl‘cm.frqm the mHN OBFARIT { here i s
remai ni ng one 100 yen coin, so that the delivery termnation is pot judged
in step §%40nlyahecdihdelpreor motors Srieduyensmmedistely bafgre delivery ofjthe IR0 del i very
operation is started. In the next deliver ope ation, duriﬁgkthe cyclic

pr ocessi toguimOEF gpesdeligered goinelecting Siol;enplﬁléééd’ phh caindypPes 38 19 A% fhere are
remai ning 100 yen coins, it is judged Ae[] step 134 _t.crﬁ%t rh‘(klle i dl etios:)ruck flag
for the gpegle ppesationus tg dalivesiths Goin (non-delivrsy QBFTRHAR A S AULEWE WP Eng to the
100 yen tube is turned ON, and the_sqlenoids 34 for the other coin types
are OFF wucenyel ismadgde deiey one gy O?él?ﬁmﬁér&n?f?}gquehe coin delivery notor

35 is driven fo, make one turn in st RN _ L
5.5 O e e oL D 4 RLPRRL i i cAngudgg en coin
ref evence c{,ﬁ\g?ogfs cgﬁgg gﬁlﬁvlg?édcig?rﬂ?l'}’]edcothp&b% agli %h%ﬁlele ORI NSF Blotheh@bindel i ver ed

fromtheaf ypes as the nge slides 33, which are

23 linited thei t f i:ng; oY §1c¥in & 2ebgRayse th
cor  espoPTE AP BRI B per Rl g Ay R Y e e o m hol di ng

hol es 23 a of .t he .del | [ SRS RAEER s dntrbildd toedul et thgcsiinber  of
100 yen EWWC%L%FP@EM%%%%%gSgOSaa%e| S sﬁg'?’r gcst edn stoep 138, and it is

585 13 S5BRb heLerSpntsm rmig d adisgrpasiod coi
even if there is a coin delivery directive for the coin § which is 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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Then, if it is necessary to deliver 500 yen coin, the delivery operation

.. can be perforned i nredi ately without conducting the idle striking operation
even when there is only one 500 yen coin remained in the 500 yen tube
because the pertinent 500 yen coin is renmedied its standing state by the
delivery of the coins of the other coin types and the idle struck flag is

updated from"1" tq."0". Thus, the coi i S . i nvention
recogni E@§“‘F‘B‘r‘g{]€e§gﬁ“?ﬁ o?qﬁ%t‘%ﬁoﬁh?’g%@’e glfﬁi‘(’)eﬂp ﬁﬁ% :%{;}9 é%cgf@%g%lﬁtly ypes
(recogni zes aggcording to the,val ue,. i hdktnegecount er)
that one coin%§a¥§npﬂ?@g?%8ﬁWﬁF8deﬁgﬁg&gg?ﬁyﬁﬁgﬁﬁﬁﬁ%%agggf&%gﬁ%%%n no coin
5 is deliverable fromthe coin tube 21 and one coin 5 can be delivered now,
and, wh&hmPre 4ediki ves a coin del | very directive for one coin of the coin
type which is_recognized.t |l e .l r fpionly the
coin deIiveryFﬁgtgge ?%Pﬁ%gg%%ﬁf%ygﬁﬁg#@gFgﬁgﬁgﬁ%fﬁkﬁghgggﬁgﬁﬁbn

i mredi at gk%aqb? L?r%%at?ﬁgo&?h@egow & l%fsdgs@ﬁ)&gni zed to be deliverable is

del i ver & i've el'i'vered coln selecting solenoid 34 and coin

delivery mot OrFH?’%l ¢OL AESRADY S RNihL ah ek dbid F]Rféesfsﬁfg ofthetbih he coin

delivery directive 1S received so to deliver the coin 5 of the pertinent

cointy W66 td fhe idvehSod €cogni zed that one coin is placed in the
enpty cgiﬁﬁe&%ﬁe 2 ecgﬁdéﬁégan gé VdeI ivered, when the delivery operation of a

coin of anot h@%trﬁp&&nhw&séﬁlmmeﬁm Wiktiptsdndehted cireugithe cadni ch i s
recogni zed to be deliverable now is delivered or when the coin delivery

di rect i fsetfor! dsiel1vead d"e%ﬁldé@l’cowéh?emﬁﬁ&tﬁmbﬁdiemuthppﬁcitﬁ his coin di spenser
100 controls to deliver the coin of the pertinent coin type by a single
oper at i QfarapinidaaBH/sOERE Parilngits bein age\ealdedetrinieet wtitrethstanthientgtyoper at i on
even if there is a corn delivery directive for the coin which is recognized
to be dejeterpiid),gs sdrtedtotthagenu+ coinl fortisn by thergetuine/counserfiiiotnsn enbodi nent
that one coin is inserted when the coin tube 21 has no coin and it is

st andi ngdigidinigtieverdgeted acdonding ti thetcoingypes, and guided énte thescoin 8be21385si bil ity
that the same standing state of the first coin may be caused when the
second oOferfifeint doindype. i s i nserted. Therefore, it may be configured to
control the idle striking operation assum ng that the standing coin takes

pl ace when pl uktthisginesheagushéntisisy determingtion(fORING RAASE INPYS Ce‘&itgp%lel ivery
control part 60 recognizes for each coin type,tgity &h coiscp t bg 21 can now
. del i ver yinfrematiswmindisatiag thercein; tiaeef the CPiR SreFeged BY the IPVPLS AP nt eger.  For
exanpl e, n=3) when the coin tube 21 has no coin_in it. Specifically, it is
checked authentisity Qitsﬂmmﬁlqwotth%c‘?lﬂéélﬁ‘te@dc%’éﬁoipfa‘?ébessi ng as shown in, for

exanple, Fig. 11 whether the deliverability  counter far . i.n type
excggds n agd,Aiplasﬁ fengor OWP)’%P@‘?ng?%Féngf?'ﬁgﬁo ﬁeégeﬁﬁge&gﬂp (s%lgp

115), and if n or less, sets.the idle,struck.. " bt 60T, Ghp delivery
control PaTiOnGHPYLEaSERHES SEteftion Hg t%BWer?ofnyA&g%r?%P htgc’la%a(r)tv%-éc}%?gri bed net hod
that the, coin tube 21 can deliver cause coins are inserted in a range of
up to n Wﬁiéﬁcfsr?ec%gHaﬁsﬂﬁetg?fgﬁgl%yrﬁg%(‘:oi ninit, and when a coin delivery

directive for coi n, of, coi ) j hdsd REeifeddunerakde is received
and only when agngﬁhe,gk%e %ﬁ’r‘n‘gg‘%pe(’fg&c%)ﬁﬁgté}pe asso%eeeriggéelui vered before the

perti nentdgl%v%%%@l?g#)%n?&yogieic?lcctoinv ¢s given, it can performthe idle

striking riving on the coin delivery notor 3 5 one tine and

then drive thedelLygt edufabByaateabidbidblatioh dpddtémnhd b dellveri ype for
whi ch the coin delTvery directive was received and the coin delivery notor

35 L0 delygl) daRRid8 186 (hRCABI SRR vapiiel ipseceipt dérsctimppsgrahs f 1 om t he
above two e Iments that the coin dispenser of the invention separately

counts the, el Rsthe pa&Gdnddr dtesi1ir). the coin tubes 21, detects as an idle
struck ngl?p# tuglgt accordi ngﬁ ggt he counted value a coin tube 21 which

contains a pregdr hedingupies recdipd @natenfthe coindelisredy contrathipeth 68 246§ htd s newl y
accunul ated, and, when a coin 5 is to be delivered and only when the idle
struck capdddlivembiily tsuntatfecs esin typepwhichdas baunked] the datest kgospt 8prrdingon to
performthe delivery operation in a state that the delivery of the coin 5
from t he tpekd tdietyipe Gformatisnefr i thesauphentitity dasermimation/sorting part 12 (step

112).
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~ 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 time 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 nmechani snms such as the delivered.coin selectin | epai.ds 34 and the
del i very sl i d&hem theoip HelVepy W"&@YP%% CE%?ES b@e@‘ﬁ‘i gehﬁgigrz‘%égdc?:@&di ngly. The
present invention is.not l.imted to th [ g | rT,%pove and
shown i FOVHEr éﬂ’FéRﬁ 9?5%“‘3&580‘8%’63@5 &56#‘8&&%%?&%?%%%??&?2%&;% ﬁ% | ement at i on

W t hout degﬂi)i ng fromthe spirit and scope thereof. For exanple, the coins
handl ed (59 ~coi n dispenser of the invention are not limted to the

above- descri begl [ oUt_ GOl B YRGS, 00 R Yobe BbriBNCoRl yhERE £l 1 ypes. And,

the coin disp r on1s not fimted to automati c vendi ng

RO SR TRY 135790 0e 30BN 66k &PURMINACCAH 10 RIS Gloh a5 moncy

changer pne ng a function t'o deliver the inserted

coi ns asﬁég%gggnﬁﬂiel\%%ﬁggbé%aﬁﬁ&e @L‘}I TY The present invention provides a
Ic [

coin diéd I's®reduced s nunber of idle striking operations and

capabl e of Sh%&ﬁ&‘é&g@ B o elty & Chb¥es pattl dTEreadpsiRX Frofthagct that dper at i on
coi n delt K

lives of the very mechahi snms, and a control nmethod for the coin

di spensef i &6 dubfe fdtaké PerifeR cBmaypdim becder 0 andlthasit Gfupdetsdnul at ed
coi ns andE receiving another coin newly is detected as an idle struck coin

t ube, an% QR kit \WAE Boih 138is indbedtor Hisle it possibletbaleliger diibetht edinthen2hfasoi n i s
delivered by coin delivery neans, the idle striking operation for

per f or i g sbAReAteldiVEHY haiicaeont bia eoieSuttdch wanttie deliecrad| i ertherof a coin
fromthe pertinent coin tube prohibited. Therefore, it is not necessary to
per f or m {BRisi teQofittubk2 NNoviagtetiatchanged fiemy an emptytstate tod sfaiddiavipgopei s nade,
the coin delivery time can be shortened substantially, and the number of

i dl e stridhngitdpedcafhiostsas  idiedtroedcoimeuhsr di ngl y, the operation lives of
the respective nechani sns 26 for the coin delivery can be extended,
contributing tUnddrahé stpreatmrbeidladtrucksoingnbedl isireqpgpized. e H’éﬁoﬁu ivery
processi ng. 27 CLAI M5 A coin dispenser, which includes_.a plurality of coin
tubes f otoiatSandygaridnareits edtedothepeminesteain tupse | 48 ghawn . & QQ‘G‘E‘PG’ ans for
sel ectively delivering coins frombottomends of the cqjn tubes,.

conpri si 8g> Andj wherothe cein isrstanding on ite edae g EB?'H%SCQE‘@&%I Sé‘i“élg%?%lseach of
the coin tubes; detection neans for det ect.(i1 N9 uls, an idl e struck coin tube,
a coi n t a&doliaVinigew of necessity to perform a single idle Striking operation to Secu

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 is set to
«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 stei)s 111 to 115 every time a coin 5 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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~ prescribed nunber or |ess of accunul ated coins, in which in i
new y accumul ated, according to count outputs of the coin(fi(r:]gfjg'?(rarCﬁllegnIS'S
and delivery control neans for executing, at the tine of delivering coi ns
by the coin delivery nmeans, an idle striking operation in which a delivery
operation is perfornmed in a state that coins are prohibited to be delivered

fromthe idle struck coin tube Iy, wh he i dl. i i
et act oandiprerd 108588 0o RBA0 Yo COM BT AP el RERuRRE 100 o m

1, wherein: the coin delivery nmeans conprises: a coin deliv
| _ : ery notor; a
del i ver geliseragle Goensdar ?%Chd’P}‘V P by the coin delivery notor to );;ul | out coins

fromthe bott om of. .t he coi,n tubes .on ) - i : .
Z (rjllde(r:]ﬁ:a ﬁseeal(l%;géq ‘HG Sgﬁ%h%torrq@‘ggg%g?éttﬁ%ﬁ, V\n]'(;t'? %Hée{tgéﬁqgfﬁjtrﬁgé?ooieﬁt ![ EgeS'

_ slides.which,are se ' ' i :
o oS S ABGPR  SRARET Alf , PLET o e

- er y e u -0 , H . .
rel easi ng andgﬁb?ﬂ'ﬁ'@y’owﬁ%uap%%? ? @%%@%’%cgﬁé %a%%eg%g? E% ﬁ%ﬁ;bg? 'ﬁ]rgt(ﬁﬁrer gfspect ive

coint yg‘gfwg %:c%\lecfeélig#& icEXtrélrb%rt%l dedahY nshbdeof defdtritiecsiad bfieel ceiant rol  means

execut e I'ng ‘operation by rotating the coin delivery notor

S o AR S R et D
cotresponding to individual coin types in the coin delivery control data 610 (see Fig. 12)
at the time and selectively drives the coin delivery motor 35 and the delivered coin
selecting solenoids 34-1, 34-2, 34-3 and 34-4 corresponding to the individual coin types
to perform the coin delivery operation according to the coin delivery directive.
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 13 1).

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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28 -+ The coin dispenser according to Claim1l, wherein the detection neans

a coin tube, which has been enpty and received a coin newy, as the
ruck coin tube. 4. The coin dispenser according to daiml wher ei n
i very control nmeans cancels the detection of the idle stru&k coin

. detects

idl e st
t he del

tube when a coin is delivered from another
coin tube is detected
coi n di BpeisEr onpagtaten

_ coin tube after the idle struck
5§6i3e detection neans. 5. A nmethod for controlling a
| ates inserted coins in a plurality of coin

t ubes separately coin t nd. t.] | : [

?ﬁ;t g(r)ni ﬁgd:cguefer\g‘:{lb? lﬁi_heaqtfl%g%agfscgig&?%b&é\ét,%b%{%gﬁ&r%er(ﬁ%lgegggﬁg@iolsin?\g]:c r gg‘unt i ng
[ a n,each. ; [ : [ [

ohi oh hagedioge PR Eadon R Rerrp: Jolfybg kel (H8 #9519 200 ecei ved a

et Yt o OTnE) if if ghecRkhA W e camﬁg%eaﬁsga dipn@tdr01 J6) Car@iOutibn@He 1 esul t;

and executing

an idle

Fverli

coins by the Coin delivery neans,

striKi oper ap | | | ' RS '
are ¢ran ot N8 SREE A (0 il | B Rt e P8 6 et ruck coin

tube, o rélfiﬁ?ji'\@e@%&&ﬁ é#fﬁgalplg% 2 grg&‘glé é:gfri’i'é d 406 ybs itteifseate)dorrBspohlipgnetieod for

gto'Caimb5, wherein: a delivery

controll

I'n

slide, vhi el oMb! S O0ftnERddAa Ok iP¥nddRgONkIsRFE 083 tomends of the coin

Subsequently, the procedure of steps 132 to 136 is repeated sequentially for the
coin type (50 yen in this case) corresponding to the coin type No. “3” and the coin type
(10 yen in this case) corresponding to the coin type No. “4”.

Meanwhile, when the remaining number of coins of the pertinent coin type is
not 1 or more 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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_tubes, is driven by neans of a coin delivery nmotor, 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

OV OFF of delivered coin selecting sol enoids each provided in association
wi th each of the coin tubes, so as to control delivery and non-delivery of

the pulled-out, coin;, and the .idl trd Ki I {5 ; '
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has been enpty and Feceived one coin newy.
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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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the OFF state (step 139).

Then, the coin delivery control part 60 refers to the boxes of remaining coins in
the control data in the storage part 61 to check whether the delivery has completed (step
140), and if the delivery has not completed (NO in step 140), the procedure returns to
step 131.  Then, until it is judged that the delivery has completed (YES in step 140),
namely until the remaining number of coins of all the coin types become “0”, a series of
coin delivery processing (steps 131 to 140) is continued.

Then, an example of the coin delivery control data 610 and a coin delivery
operation according to its control data 610 will be described.

Fig. 14 is a diagram showing the details of the coin delivery control data 610
when change of 500 yen (500 yen coin x 1) is delivered in a state the one coin is in the
500 yen tube, 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 35 is
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 23a of the delivery
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above-described idle striking operation, and the remaining number of coins related to
the pertinent 500 yen coin remains to be “1” (but, the idle struck flag for the 500 yen
coin is updated from “1” to “0”) in step 138. And, the delivery termination is not
judged in step 140, and the procedure returns to step 131, and the next delivery
operation is started.

In the next coin delivery operation, it is judged in step 133 that there is a
remaining 500 yen coin after the delivery, and it is judged in step 134 that the idle struck
flag for the 500 yen coin is “0”.  Therefore, the solenoid 34 for the pertinent 500 yen
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 coin x 1 and 10 yen
coin x 1) change is to be delivered.

Tt is assumed that the 500 yen coin dropped into the 500 yen tube is ina
standing state (see Fig. 8).

The coin delivery operation will 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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réespectively, the solen01ds 34 for the 100 yen coin, 50 yen coin and 10 yen coin are
turned ON, and the solenoid 34 for the 500 yen coin is turned OFF because its delivery
is not required, then the coin delivery motor 35 is driven to make one turn in step 137.
At the time, the pertinent coins are delivered from the 100 yen tube, the 50 yen
tube and the 10 yen tube by the procedure described with reference to Fig. 5 and Fig. 6.
Meanwhile, because the corresponding solenoid 34 for the 500 yen tube is in
an OFF condition, the operation corresponding to the idle striking operation is
performed by the procedure described with reference to Fig. 8 to Fig. 10, and the
standing state of the 500 yen coin in 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 “0”.
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 “07, 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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limited their movement following the delivery links 32 because the corresponding
solenoids 34 are OFF, move to the bottoms of the coin holding holes 23a of the delivery
slide 23.

Subsequently, the remaining number of 100 yen coin becomes “0” because “1”
is subtracted in step 138, and it is judged in step 140 that the delivery has completed,
and a series of coin delivery operations is terminated.

Then, if it is necessary to deliver 500 yen coin, the delivery operation can be
performed immediately without conducting the idle striking operation even when there
is only one 500 yen coin remained in the 500 yen tube because the pertinent 500 yen
coin is remedied its standing state by the delivery of the coins of the other coin types
and the idle struck flag is updated from “1” to “0”.

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 no 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 to
perform a single idle striking operation immediately before the coin 5 which is
recognized to be deliverable is delivered, and to drive the delivered coin selecting
solenoid 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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possibility that the same standing state of the first coin may be caused when the second
or third coin is inserted, Therefore, it may be configured to control the idle striking
operation assuming that the standing coin takes place when plural coins are inserted.

In such a case, the coin delivery control part 60 recognizes for each coin type
that the coin tube 21 can now delivery because coins were inserted in a range of n (n is
any integer. For example, n=3) when the coin tube 21 has no coin in it.

Specifically, it is checked in step 113 during the inserted coin processing as
shown in, for example, Fig. 11 whether the deliverability counter for each coin type
exceeds n and, if it exceeds n, sets the idle struck flag to “0” (step 115), and if n or less,
sets the idle struck flag to “1”.

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 5 from the pertinent coin tube 21 is prohibited
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selecting solenoids 34 and the delivery slide 23 for the coin delivery can be extended
accordingly.

The present invention is not limited to the embodiments described above and
shown in the drawings and can be appropriately modified for implementation without
departing from the spirit and scope thereof.

For example, the coins handled by the coin dispenser of the invention are not
limited to the above-described four coin types and may be of more or less coin types.

And, the coin dispenser of the invention is not limited to automatic vending
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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coins by coin type and coin delivery means for selectively delivering coins from bottom
ends of the coin tubes, comprising:

coin counter means for counting coins accumulated in each of the coin tubes;

detection means for detecting, as an idle struck coin tube, a coin tube having a
prescribed number or less of accumulated coins, in which another coin is newly
accumulated, according to count outputs of the coin counter means;, and

delivery control means for 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 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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4. The coin dispenser according to Claim 1, wherein the delivery control means

cancels the detection of the idle struck coin tube when a coin is delivered from another

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

5. A method for controlling a coin dispenser which accumulates inserted coins in
a plurality of coin tubes separately by coin type and selectively delivers the coins from
bottom ends of the plurality of coin tubes, 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

tube 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
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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.

7. The method for controlling a coin dispenser according to Claim 5, wherein the

idle struck coin tube is a coin tube which has been empty and received one coin newly.
8. The method for controlling a coin dispenser according to 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.
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