DESCRIPTIdN h CA N PROCESSI NG DEVI CE 5

TECHNI CAL FI ELD This invention relates to a coin processing
device, used in automatic vendi ng nmachi nes, noney changi ng machi nes
and service equi pnent, etc., that sorts and holds inserted coins by
denom nation and that pays out the sorted and hel d coi ns as change,
and nmore particularly, to inprovenBBSCRIPTEON 10 accommodati ng nmeans for
tenporarily hol ding sorted genui ne coins by denom nati on.

BACKGROUND ART Conventional automatic vendi ng nachi nes, noney

changi ng machi nes, and 15 service equi pnent, etc., have been equi pped with
coi n processi ng devi ces thatCOIN PROCESSINGDEVIEHE t ed coi ns by

denom nati on and pay out sorted and held coins as change.

Fig. 3 is a schematic perspective view of a conventional coin processing
device 1. 20 The coin processing device 1 conprises the follow ng

two ned n TECHNIGALIFIEDD el enent s. The first constituting
el enent conprises coin sorting means 3 that sorts i nserted coi ns by

genui ne and coqnﬁsiﬁwéﬂﬁmﬁblhtb%notﬁeoﬂﬁ?ﬁicegsiﬁgidtﬁ/ibef, used indaftefmdt i on.
n

The coin sorting neans 3 is nounted i e upper part” of a 25 device body 2

having a wendilg/mdchifes eokép ehansinis MAchiHEsRRB§drvidd &gﬁpﬁ?ent etc.fthage of
the coin processing device 11n such nmanner that it can be freefy
mount ed aggrts @MdVIeslds idserted coins by denomination and that pays out the sorted and
held coins as change, and more particularly, to improvements in coin
10 accommodating means for temporarily holding sorted genuine coins by

denomination.

BACKGROUND ART
Conventional automatic vending machines, money changing machines, and
15  service equipment, etc., have been equipped with coin processing devices that
sort and hold inserted coins by denomination and pay out sorted and held coins as
- change.

Fig. 3 is a schematic perspective view of a conventional coin processing
device 1.

20 The coin processing device 1 comprises the following two main
constituting elements.

The first constituting element comprises coin sorting means 3 that sorts
inserted coins by genuine and counterfeit and then the genuine coins by
denomination. The coin sorting means 3 is mounted in the upper part of a

25 device body 2 having a roughly IT-shaped cross-section and constituting the
frame of the coin processing device 1 in such manner that it can be freely

mounted and removed.
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The second constituting el ement conprises coin dispensing neans 9 that
"stores the sorted genui ne coins by denom nation and that sorts and pays out
t he stored genui ne coins according to the change anmount. The coin

di spensi ng means 9 is located in the |ower portion of the device body
2, and conprises four 5 coin tubes 5 6, 7, and 8 having different

di amet er s excephe isacquad t:onsmwingaclememmmmpnsesmmrdmpenmng means 9 that
These four coin tubes 5, 6, 7, and 8 are | oaded inside the device body 2 so
t hat t heystores the Sorted gemmeeuﬂ)inmb denomiiectionf aridvtst sostsrandpays oubtle 5, 6

and 7 are positioned directly bel ow the coin sorting neans 3 when they
are | oadestored gendine ¢dias devording¢dthe chahge amourtubellte com dispepsingnent al
t ube wherein coins that are used with particularly high frequency are

stored befmeandnis, locmddnahetlewe@?omon oftthe llevicesbbdy @, aad dumprises &t hat
of the coin tube 6 erence nunber 10 in Fig. 3 is a control

swi t b greooip tiibes &n6of7y andi8 hdnva differentpdiahetes sxdeptdi paet, iwhchsareigs] a

paynent direction when forcing the 15 paynent of certain dénomi nati ons of
t he coi nsu llsmaemwn t he coi n di spensing means 9 for each denom nati on.
The control switch group 10 is positioned I nside a swtch box 11

provided at thEhegwfdur ¢cifttubés 5N6, dexng 8 diedwvaded inside the devﬁse bEdy2

such a coin processing device 1, coins first pass through coln

i nsert i onthap By cd berfreelioaded 'ﬁnﬂQﬁﬂbﬂéede@ﬂﬂlé’seVﬁ‘ﬁﬁecéhewb%ﬁﬁ waridd 20

according to genuine and Counterfeit and according to the denoni nati on of

the arepoditioned directly bélosetirnesi sortifgdneand's whe théy arelyaded iapsl

stored in the coin tubes 5, 6 and 7 constltutlng t he coi n di spensi ng

means|(®. the devme bodyVhen ”Ilh%Q:diﬁ Habe Isais Q@&gﬂfeﬁéﬁaf B IR SinSBSiak thad.

the coins stored in the coin tubés and 8 are selected and paid

ou, aocor o idenSeApIF AT encyaresored OO U,
space 1 nsiviifolafl S6t'terBR the siiiél a8 ThaPST iR %odih tﬁb@@.
Reference number 10 in Fig. 3 is a control switch group (inventory switch
group) for giving directions such as a payment direction when forcing the
15 payment of certain denominations of the coins stored in the coin.dispensing
means 9 for each denomination. The control switch group 10 is positioned
inside a switch box 11 provided at the upper right of the device body 2.
| By means of such a coin processing device 1, coins first pass through a
- coin insertion hopper 12 into the coin sorting means 3 where they are sorted
20 according to genuine and counterfeit and according to the denomination of the
genuine coins. Of these coins, the genuine coins are sorted and stored in the
coin tubes 5, 6 and 7 constituting the coin dispensing means 9.
When the denominations of the change are specified, the coins stored in
the coin tubes 5, 6, 7 and 8 are selected and paid out according to the change
25 amount.

The conventional coin processing device 1 described above, however, is

loaded in the limited space inside an automatic vending machine or other
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equi pnent. Therefore, the overall size thereof is strictly specified

bef or ehand. In particular, as indicated in the enlarged perspective
cross-sectional view of the coin tubes 5, 6, 7 and 8 constituting the
coi n di spensing nmeans 9 and devi ce body 2in Fig. 4, the width L of
the device body 2 is strictly specified. 5 When, on the ot her

hand, theeqaipmentoc eFhertdof; \the veralsizd thefedid\eritly specifitiPBefotehand.

countries whérein different nunbers of coin denom natlohs havi ng

di fferent @ parficular dscindiested'ih the eald eﬂz{egé tiVe Orol§aReaan VRwoPt 2

| ar ger nunber of the coin tubes that Ined up to constitute the
coi n di spesfi Athe¥ERG, 7 ituti Hﬁ%i@’ ' i

and 8 that are |inéd ’upa?%gg%%rgs?l_ufl%ngthe cconst_tell}tgie[{%e e Cgr%/éek?flﬂgﬁlgle%%c?}a
di spensi ng {RERES 490R¢ gt Bsfe! dbvice body PN Sfiey! spRiiftg! e n the 11ne A

t hat connects e axlal centers € coin tubes 5, 6,
- 48 f . . . . . : Y
Theref or e, whon ha o thé othelhard® (HERLE Brocisiiabite ! teribed abovd & >
15 lined u§@d§ﬂ’cb{1ﬁfrlé§]ﬁ/hrl?%‘é‘lﬁi (ﬁgfe?ﬁt b §f &MBQ{ ﬁé.kqfné@&cﬁﬁsf fafingd ¢ d

and e forns a straig e overa e col'n“tubes 5,

(o Lo StfyrentidiamBlons dpTfed it bep Offes mittthlarty hefesegb o My Pt egr
Ref or onco el of e, i AEHS a3 libed W fo POARTRAE the ool ARpRNER mPns

back sidegof the coin tubes 5, 6, 7 and 8 inside the device body 2. On the
cantrol board 12 are nmounted not only el ectronic conponents for controlling-

1l ol T e /5 0 R i 20 112
above. bupSapifife FEEGondeRionm ol disSiiRg MAMIEUE panBRANRATL 20 1
22, 23 a”ﬂoﬁfﬁg@@%ﬁ%ﬂ@f&éw %rltlﬁ{t Gl 3 AYifil centers 5S¢ hhd ds_&f) red

in the coin
3

the coin tubes 5, 6, 7 and 8, forms a straight line, as depicted in the top view in
Fig. 5. Therefore, when another coin tube 11 having a still different diameter is

15 lined up so that the line B that connects the axial centersa, b, c,dand e forms a -
straight line, the overall width L1 of the coin tubes 5, 6, 7, 8 and 11 will be larger
than the width L of the device body 2 (i.e. L1 >L). Therefore, the coin tubes 5,
6,7, 8 and 11 cannot be accommodated inside the device body 2. This presents
a problem.

20 Reference number 12 in Figs. 4 to 6 is a control board positioned on the
back side of the coin tubes 5, 6, 7 and 8 inside the device body 2. On the
control board 12 are mounted not only electronic components for controlling the
drives of various kinds of electronic equipment (such as solenoid plungers, etc.,
for driving coin sorting levers) located inside either the coin sorting means 3 or

25 coin dispensing means 9, as described above, but also, as depicted in Figs. 5 and
6, empty sensors 20, 21, 22, 23 and 24 for detecting whether or not coins are
presently stored in the coin tubes 5, 6, 7, 8 and 11.
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These enpty sensors 20, 21, 22, 23 and 24 conprise el ectromagnetic coi
proximty switches that detect whether or not any coins are being held in
the coin tubes 5, 6, 7, 8 and 11 by detecting changes in inductance.
However, the di stances D1, DQ D3, D4 and D5 between the inner walls
of the coin tubes 5, 6, 5 7, and 11 and the correspondi ng enpty sensors
20, 21, 22, 23These zmpty sensorss}21,22,23 and Pdrecdmprise elecaromagnetic coil
Therefore, there is a danger of variation deve oping in the

sensi ti vi presinvity switches thaedgteets whetherf orcmotrany coinseare being hiskd in the coin
detected by the corresponding enpty sensors 20, 21, 22,23 and 24, if no
sensi ti vi tybesd), st Tiehhand dlebyrddtecting chahgestin mduusansel e Howevér, she
sensitivity 10 adjustments are made beforehand so that the sensitivities
wi th whi cdistimcesrBdeD3; D3, DdcaindDisrisetineeeticthedhaer wallshsf thersoin $ebeos $6.20,
21, 22, 23 and 24 are equali zed. Accordi ngly, an object of the

preserﬁ i iy 8ranidoh] iandtthe poordspendimgpempty sensors @ A1N@2] Q3 are] Mher ei n many
coin tubes can be accommobdated within a speC|f|c wi dth. 15

DI SCL OSUREespectiiely, iEiST iffdin one another. ATherefong, therd fea daagenvf vadaribnon,

t he coin processing device wherein coin sorting neans tor determ ning

whet her i dee¢loping o tise s¢msitioftidswithn@hicll the preséncé ofigoitenin the ¢sih tebéy

denom nati on; and coi n di spensing neans for holding 20 sorted genui ne

coins by iedetetted b P thé 0erreSpoRGngcd gyaémhd@@monmogg D8l4ad 24, if@enui ne
|

coins according to change anopunts "are sposed i h a device body, is

char act er pemitivitytdjustioients airé niddl Nk BetleFasompemNats For s, sensitivity

accommodat i ng means for holding an | arger nunber of denom nations of

genui 1@ cadjistients are Sade "Bdf@félﬂ!ﬁd"!d that the S@Rsitivitiesvvithwhidh the ;t)reseiﬂéé h

this configuration, even when the nunber of coin tubes that constitute

the coi n gfepiiysisietBSRADY the Bﬁg@?%ﬁborb 20, 210295 28I snd 4 FR elfBhlized.

suppress an _ expan5|on In th otal wi dfh of the coin tubes, thus
meking it possiycerdingly, an object of the present invention is to provide a coin 4

processing device wherein many coin tubes can be accommodated within a
specific width.
15
DISCLOSURE OF THE INVENTION
According to the present invention, the coin processing device wherein
. coin sorting means for determining whether inserted coins are genuiné and for
- sorting genuine coins by denomination; and coin dispensing means for holding
20 sorted genuine coins by denomination and for selecting and paying out held
genuine coins according to change amounts are disposed in a device body, is
characterized in that the coin dispensing means comprises coin accommodating
means for holding an larger number of denominations of genuine coins by
denomination within a specific width.
25 With this configuration, even when the number of coin tubes that constitute
the coin dispensing means is increased, it is possible to maximally suppress an

expansion in the total width of the coin tubes, thus making it possible to

4



acconmodat € many coin tubes within the device body of a given wdth.
Further, because it is possible to accormmbdate many coin tubes within the
devi ce body of a given width, when coin tubes are installed inside the
devi ce body in accord with the nunber of coins used and the different
dianeters in each 5 country's coinage, it is possible to install a _
pl ural ity accommodatemanyawin¢abesnvitign the devicecbody ofangifen widthde main
apparatus bodi es of the same scale, without altering the size of the

devi ce body. FunheIBBbEquB‘EiSGBpBislﬂé fd-addtmbRIMSatarh coin tubekiwithih tlfe a

schematic cross-sectional view of a coin processing device in a first

enbodi mentdevice bedprofsegivennwidthi alien coin tubes ard-istalled tnsidé @E@H@Vidé

cross-sectional view of a coln proceSS|ng device in a second

enbodi mentberly inhacqordswith the vemibenof coins used andrih@. dﬁfdrén@dﬁﬁiﬁﬁﬁé inCeach

perspective view of a conventional coin processing 15 device;

Fig. 45i s countisrodinageeitsngoissitde € mgeac;slwaﬁdg ot 83irofubRs CW@%‘?‘%}%E

coin processi ng devi ce; IS a hemati ¢ cross-se

view of a towachrdoudts), iiside main aﬁﬂﬁﬁﬁb@&eﬁ@ﬁtﬁé safitdscille, without aﬁbﬁnigng

is a schematic cross-sectional view of a conventional coin process
devi ce whehgisived bEtHeud®dEce Yodyol N t ubes has been increased by one.
BEST MODE FOR CARRYI NG CUT THE | NVENTI ON The attached draw ngs

are now used in describing the present invention in 25 greater detail
Det ai | ed descriptions are given bel ow of enbodi nents of the coin

processi nBRENF GPESCRIF TN OF  THEPDRAWINGSent i on.
- 10 Fig. 1 is a schematic cross-sectional view of a coin processing device in a
first embodiment of the present invention;
Fig. 2 is a schematic cross-sectional view of a coin processing device in a
second embodiment of the present invention;
Fig. 3 is a schematic perspective view of a conventional coin processing
15 device; |
Fig. 4 is a schematic perspective cross-sectional view of a conventional
coin processing device;
o Fig. 5 is a schematic cross-sectional view of a conventional coin
processing device; and
20 Fig. 6 is a schematic cross-sectional view of a conventional coin

processing device wherein the number of coin tubes has been increased by one.

BEST MODE FOR CARRYING OUT THE INVENTION
The attached drawings are now used in describing the present invention in
25 greater detail
Detailed descriptions are given below of embodiments of the coin

processing device according to the present invention.
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5 : ) Fig. 1 is a cross-sectional view of a coin processing

‘device 30 in a first enbodi nent of the present invention, wherein
parts that are the sanme as those in Figs. 5 and 6 are designated by
i dentical synbols. In the coin processing device 30 in the

first embodinent, five coin tubes 5 5 6, 7, 8 and 11 are integrally
formed, and ar i@obiid h AREEE-s@GiGIRR ViEWBK 4 BSid PfocesSing devit830 ia 4 fip tC

connecting the axial centers a, b, ¢, d and e ere orns a line tha

bends to bﬁﬂ)ddiﬁi&nt?iﬁmﬁ?réﬁt'i §/Enti§ﬂ,a$vhb§eeih3§3%gs?/thaft ﬁfé%@s%r?gtzaﬁ%béé‘ﬁl In

particul ar, th extending fromt center a e coln

tube 5 pofiég.@]ﬁd@nar‘ér&ﬁ@étedbflid:;e?lﬁ%gpi‘)wgbﬁléj.ra‘M ng and connecting the

axi al center e of the coln’tube Xi mum di amet er positioned at

and e ther_eof forms a zi gzggaﬁ{n%r,mgi’ ieen ]9851 Prgrﬁ a%p?/e, conglgl Hﬁj’esocoi n
coine. by e AREL? cofine Wihe MO XL nftrd ol Bt - ) L BBy FOtmOR Ml Yhat
ortoa  Dids RS right G0 IR, BB s B SAE DA T RS g . "In BaGar,
doin procousiine extoRARG AbAPUICmAPOaReE RIS cqin the Sesitidfed anlde e g
reans 30, SRESEUE R Yd CoRfURI e BBl ERAPTSTHENG RS 11 of
P R
%ﬁagftLgefg?gﬁggﬁ%ég1§Fhé?h§#a&ggﬁyﬂ¥¥%%% FSC for?ed sb as tg be.ngrrgwgad
11, as depict eﬂe&&@;@hy@&{{:&@ﬁ@%@@ﬁ, %&ncgimwggq!{éﬁgg;ﬁaﬂhe%q%g t ot al
W dth L2 gt 05if0tHe bifiiedterS'a, b, cSa M & ndtbbPRSERS 3'30zdg fhe! ASskéd'®

from above, constitute coin accommodating means 34 that can store a greater

~

15 variety of genuin_e coins, by denomination, within a certain width L. The coin
accommodating means 34 constitutes coin dispensing means 39 that holds sorted
genuine coins by denomination and selects and pays out held genuine coins
according to change amounts.

Thus, in the coin processing device 30 of the first embodiment, the coin

20 dispensing means 39 is designed so as to comprise coin accommodating means
34 made up of coin tubes 5, 6, 7, 8 and 11 lined up so that the line C connecting
their axial centers a, b, ¢, d and e forms a zigzag line, as seen from above.
Therefore, the widths between adjacent coin tubes, in the coin tubes 5, 6, 7, 8 and
11, are narrowed, and the total width L2 of the coin tubes 5, 6,7, 8 and 11 is

25 formed so as to be narrower than the total width L1 of the conventional coin
tubes 5, 6, 7, 8 and 11, as depicted in Fig. 6 (i.e. L2 <L1). As a consequence,
the total width L2 of the coin tubes 5, 6, 7, 8 and 11 arranged such that the line C
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6 | connecting the axial centers a, b, ¢, d and e thereof forns

a zigzag line, as depicted in Fig. 1, can be set equal to or less than
the width L of the device body 2 (i.e. L2 [err] L), making it possible
to install the five coin tubes 5 6, 7, 8 and 11 i nside the device
body 2. 5 In other words, in the coin processing device 30 of the
first efm%hﬁ@@ﬁn% the axidl IR #1165 Re A We MRALST &rﬁ@ﬁ%ﬂ%ﬁfﬁl@ge agoi n
accomnmodati ng neans 34, tAe’ col n acconmodat i n conpri ses

the coin gé? m‘Flg éaﬁlgagaski gqual to 6{‘}?%3 gﬂ%tﬁﬂlé ﬁ?ﬂtﬁ N%f th8%evice bod dy |

connect| n axi al cehter forns a zi g

used i 5 1 B LB b A esnE TR .onaﬁ#%%’?ﬁ%“f%’&@“?ﬁés9f2§%§‘5?‘§?1e%“bes

in Fig. thetotal width L2 of the c0|ntube55 6, 7, 8
and 11 lnélggr'fﬁgéﬁﬁ%é;?g ezd It I's therefore possible to accomodate the

five cgin tubegpyther worlls, HB the, i I?Jcé Cgﬁe%‘fe %Z%f‘fﬁegg ;&pﬁaif Bfft @

gi ven width L n-processing Vi ce Plrst

enbodi meniy, ?@é@%&%ﬁt@aﬁ@@@&ﬂ ;lngéé/ the ?ﬂngll %@%m&dﬁﬁgg megnggﬂe %&gar €

acconnndated |ns even wh

nurber of 0 WaEOARSte g WSHS S i BBl s, .7 ORI L,
st Ut MOl i ORI 1S g hefled S
sfz'cg;?ﬁg%gﬁe%ze s, 8 o gy DRGSREEE Byt o B b
DreSRh, . AT ER kb5 B AL ot S e s e,
TR o S e st
apper ot s B bhsdd’® DR hereforSP e AR ARSI B B0 Bl 4T

accomodalg BE A1 inside the device body 2 having a given width L.

In the coin processing device 30 of the first embodiment, furthermore,

15  although five coin tubes 5, 6, 7, 8 and 11 are accommodated inside the device
body 2 of given width L, even vvhen the number of coin tubes uséd is increased
above five, it is possible to suppress the expansioh of the total width 1.2 of the
coin tubes loaded inside the device body 2, by the coin accommodating means 34
of the above configuration. Thus, many coin tubes can be accommodated inside

20 adevice body 2 of given width L.

Accordingly, with the coin processing device 30 represented in the first
embodiment of the present invention, when coin tubes are installed in the device
body 2 according to the coinage of various countries wherein the number of coins
used and the diameters thereof differ, it is possible to install a plurality of coin

25 tubes, corresponding to each country, in main apparatus bodies 2 of the same
scale, without altering the size of the device body 2. |

When the coin dispensing means 39 comprises coin accommodating means
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7 B 34 made up of coin tubes 5, 6, 7, 8 and 11 lined up so that

the line C connecting their axial centers a, b, ¢, d and e forns a
zigzag line, as seen from above, as in t he coin processing device 30
in the first enbodi nent, the distances E1, E2, E3 and E4 between the

inner walls of the coin tubes 5, 6, 7 and 8 and the enpty 5 sensors 20,

21, 22 an@423atlbagp oftem tubes e Te8omd11 qmw ﬁ}%sé(théﬁthenﬁn@@ ééljﬁmﬁing

tubes 5, 6, 7 and 8 can be nmde the sane (1.

The enpt y tiseinagial céterdla, B2, dvhde féfrﬁs moggkag'lm@ as saeﬁ%mcabo%ah@lﬁl

corresponding to the coin tubes 5, 6, 8, respectively, and t
control beke doin procebsing device I3'091@1 ﬂh@ ﬁﬁe eﬁﬂ)ﬁcﬁﬁméﬂtdthezdﬁ% de‘s(E‘PCEZ JEBack
of the coin tubes 5, 6, 10 and 8. Mot e specificall’y, when a

plurality agf Mb@t\ﬁf@élﬁh@inﬁérf\irﬂlé BBtlS?é 8681 fibesd, %, 7 and '8 ARTtH&Pem

se
tubes are arranged so that the [ine connecting tHRel’r axi al centersby

b, c, § agensordE 210DXMABGRa té‘ﬁiét@cﬁﬂfé gfeseﬁ%e bf'g%guhié coi@%hgﬂé thein

line C connedtiAg their axi center and e forns a zigzag

ine, as dabess o6, T andS o e raddfAdsitieq| 8081 GEALL EB.—4hp o0l n Lubes ©,

6, 7 and 8 can be integrall i stances“from t he back

coi n tubes 5, h?“é‘%‘*‘gﬁd’”?ﬁs"ﬁé 2s 2@&%3%}% 23 e pRgitibed Off s I har 31

3gff;b2$ Fﬁe cglﬁaﬁﬁagé E g %95 E‘gldaﬁ’c!mlgz’érres ﬁgﬁghp y %éﬁ@ggs
20, 21, 2 RRSA
pa_allel ?éH§§P§§ﬂF§qPﬁgé H%BBE§Bﬁ?§a§g§8§#ﬁ?ﬁ%§é§ﬁﬁﬁt 1 @&Qg'@ 7 nd

8, reppecihhye y, the sane distance. therefore becorres possi bl e to
reduce occurrences of variation in the sensitivity “with which the

The. empty sensorgrotpeiicallyowhigh) biigRy of Roir Wit of AFHIE Bidifiters arc’

sensor s, - ineltp, RESE s dre Urrdd R Bt ch MR, Alfhichine GRACFHpL BB X,
enbodi rrengy dC@HBeE\'/iiAB ?Rﬁl‘“d?—&\%@ 'ézrs&mghfiﬁﬂe %u@'iﬁst@ﬁ&ofﬂaﬂ?é gd ina

devi ce bo glven
connectmg their axial centers a, b, ¢, d and e forms a zigzag line, as depicted in

15 Fig. 1. With this configuration, the coin tubes 5, 6, 7 and 8 can be integrally
formed, with the distances from the back surfaces of the coin tubes 5, 6, 7 and 8
to the inner walls of the coin tubes 5, 6, 7 and 8 made to be equal. In other
words, it is possible to make the distances E1, E2, E3 and E4 between the inner
walls of the coin tubes 5, 6, 7 and 8 and the corresponding empty sensors 20, 21,

20 22 and 23 disposed on the control board 31 positioned in parallel relative to the
back surfaces of the coin tubes 5, 6, 7 and 8, respectively, the same distance. It
therefore becomes possible to reduce occurrences of variation in the sensitivity
with which the presence of coins held in the coin tubes 5, 6, 7 and 8 is detected
by the empty sensors 20, 21, 22 and 23 due to the variation of distance between

25  the inner walls of these coin tubes and the respective empty sensors.

In the coin processing device 30 of the first embodiment, five coin tubes 5,

6, 7, 8 and 11 are accommodated in a device body 2 of given width L. However,
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8 K as noted already, with the coin processing device of the

present invention, the coi n accomodati ng nmeans conprising a plurality -
of coin tubes, according to the nunbers and di sparate di anmeters of
coins used by different countries, can be installed inside main

apparatus bodies 2 of the sanme scale, without altering the 5 size of the
devi ce body ndted-alreadywith thercaingrocéssing device 6Hthepresentagention, the
different countries, coin tubes having inner dianmeters differing fromthose

of the coiraccommimiating means o%nﬂa?ld%ihg aighirali of dofn tubek, adcordking tedesl
cted in

In the device body 2, as depi Ig. 2, wherein parts that are

the sanme aanibers andrdibparatd didmeters of icoeny héédeﬁg Rl ffefentsymtagsiein bd 0

The coin processing device 50 depicted in Fig. IS a coin processing

devi ce i ninstakied iusidstnsin@pparatus Bdies 956Pthe seastale, williitidterigefiedi ng

to t he coi nage of anot’her country wherein the diameters are ditferent,

coi n tSibegiZ of the device body 25 Fg?' e%éinﬂl%,\/inn&dei* RS 'copf@rR 16 the Colngitd

fromthose of the coin tubés 8 and 11 in Fig. 1 are | oaded

into a dedifferdm@oudtrids coin tubéé‘hhﬁ?lg%?}ér a%@ﬁee;i's @gffégarz]i 101'§Ptlid§etdf€the

second enbodi nent, five coin tubes 1', integrally

formed, aggi [ : [ ] ' t he
cBid titRg SJRS ’/C‘ Siazé& qgﬁ%ﬁgﬂ@% m‘t"ﬂg q é‘axf‘bﬁ tl)oadéSd ﬁﬁéﬂ% &67%?!8 gidd@gz,

axial centers a', b col n tubes

and 11', h§%én§fétéﬁ%§i§%2 %Hek?i%eﬁﬁg%ﬂﬁ%%?étﬁegﬁé@% dsi&?atsefiﬂ%’éé.g}ta?@ left,

that is, for gzag ernore, t urality of

coi n tubegdentifiéd bXYthF s%in@ﬂfm%'l: lined up so that the line D

cqonnecting their axial centers a', b', c¢', d and e forms a zigzag line,

as 10 seen fﬁ?i@gééﬁ‘e’[\fl‘rggééﬁlﬁ idé%@éSGé&ie@i%?ﬂ‘iﬁ‘mg?Qiig% mfigyééss‘iﬁét

accommodat es gredter vari genulr-ne col ns,

accombdates . ° an even gred _ | o
const i £ ut SEvice it Eedh LU of the preschi Spihflof GEEIIH A QAT LS

accor di hg 1o Chas Sakiel 0Bty Xahetin UiE dinbters are BRIUAE, ColyIEbes o
in the segorn @R e idvin® ihflef Bfafi&fels differing from those of the coin tubes 5, 6,
7,8 and 11 in Fig. 1 are loaded into a device body 2.

15 In the coin processing device 50 in the second embodiment, five coin tubes
5,6, 7, 8 and 11', integrally formed, are lined up in an arrangement wherein a
line D connecting the axial centers a', b', ¢!, d' and ¢' of the coin tubes 5', 6', 7', 8§
and 11, respectively, is a line that bends to the right and to the left, that is, forms
a zigzag line.

20 Furthermore, the plurality of coin tubes 5, 6', 7', 8' and 11', lined up so that
the line D connecting their axial centers a', b', ¢', d' and e' forms a zigzag line, as
seen from above, constitutes coin accommodating means 54 that accommodates
an even greater variety of genuine coins, by denomination, within a given width
L. The coin accommodating means 54 constitutes coin dispensing means 59

25 that holds the sorted genuine coins by denomination and that pays out the held

genuine coins according to change amounts.

In the coin processing device 50 in the second embodiment, with the coin

9



9 K "accorrrmdati ng neans 54, the distances E1, E 2, E3 and E 4

bet ween the inner wal l's of the coin tubes 5, 6', 7' and 8 and
correspondi ng enpty sensors 20, 21, 22 and 23, respectively, can be
made the sanme (i.e., E1 =E2 =FE 3 =FE4), and the di stances E 1,

E' 2, EE3 and E 4 can be nade the sane distance as the distances E1, 5 EZ2,

E3 and E4abesmEesddtin mieans J42iths didtahdss B, E'2 WSSyl Y bétvidkh fhetitthet he
enpty sensors 20, 21,22 and 23 depicted in"Fig. 1 (i.e., El = E2 = E3 = E4

= E1l  walls®fthe doif tabss 4), 6", 7 end ad Mﬁmgﬁﬁgb ol ?ﬁs'bzo,621,i62 ,

and 8" having dianeters different fromt es 5,” 6,

and 8 areghd2de¢ ﬁﬁk@j aRdR gRY o’ ) — RGO Righ
coi nage of vari oas COer?tEf’iceasn,beno varﬁli%tsid(i)ﬂ;le giggyv%l ]gé?‘ve o% i%ﬁlgh%ﬁ@%e

sensi ti vi Histafessmilt B2 e 3egmi E4eire nade tli’el%aexgé gﬁ%lgéé as the rﬁﬁgﬁgs Efpe

presence of coins in t e corresponding coin tu

Ther g]‘:’f)r <79E2t, =3 ﬂgﬁ?&ﬁ@cﬁe@e{}ﬁn%b&ysﬁﬁgb@_ﬁ thBes S,SBP‘?%]H?S G thé ubes

5', can etecte _ I's "possi bl e,
gbzehil”ﬁé%%t% 3“'2%‘??‘52%’1% e %?3.‘55’?%%3.‘3% Ry @-%%EE% Fe B %“Sfﬁi‘ ’
sensor 24E_]§2Qe?£ﬁuf:‘té_g' [ Wéf&%’ %Y&{e‘JHs.égl ?ﬁ%‘{h@g%’?ﬁ%g@? Oore, yno
dgg 'egtzget S QU S RS g B56 b0l s L3l TR S R
ang 11 nSERETIyRE bidy 21 Th oDy pRYE e PRaEP of Bhflylq Aineries, o vafiatioh
b oS, AR PN R e 2RI 1S
o ot ol RN SRRV e 3 AR 00,
i dth of  ThErAelp bt hssened P abisdtia iy she cafregBpfiting oSin RS 5877 e
Al so, alt Qﬁ&%hcgﬁ?tbei (i]e%gf%tder%liiaﬂl)g.he drawi ngs, when a coin tube group 35

-It is possible, furthermore, to set the distance E5 between the inner wall of

15  the coin tube 11 and the empty sensor 24 depicted in Fig. 1 to be the same as the
distance E'5 between the inner wall of the coin tube 11' and the empty sensor 24
depicted in Fig. 2 (i.e. so that ES =E'S). Therefore, no variance will develop in
the sensitivity wherewith the empty sensor 24 detects the presence of coins held
in the correésponding coin tubes 11 and 11, respectively. Therefore, even when

20 cointubes 5, 6', 7', 8' and 11' having diameters made different from those of the
coin tubes 5, 6, 7, 8 and 11 are empioyed, it becomes possible to stably detect the
presence of coins held inside the corresponding coin tubes 5', 6', 7', 8' and 11".

With the coin dispensing means 59 that is provided with coin
accommodating means 54, the total width L3 of the coin tubes 56,7, 8 and 11'

25  can be set so as to be equal to or less than the width of the device body 2 (i.e. so
that L3 <L).

Also, although not indicated in the drawings, when a coin tube group 35
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10 B " wherein the coin tubes 5, 6, 7, 8 and 11 are integrally

formed, or a coin group 55 wherein the coin tubes 5, 6', 7', 8 and
11' are integrally forned, is | oaded inside t he devi ce body 2,
identification nmeans for identifying the type of coin tube group, that

I's, means for identifying whether the coin tube group |loaded is of the 5

type of tkehareimthic 66inofubes 3%, i i 11 iate fﬁiuﬁgrduy Porméd ! tea eoin gtoile 55

group 55 depicted in Fig. "2, or of some other” coin tube group

di fferent Wheaeirthidesin tbesd' ng', 7', 8' hﬂ&qwéfwmtégr_eﬂl FdrenédiiB 16aM sl
55, are provided in the control” board 31 Indicdated in Figs. 1 and 2.

Such ot heith¢ deeice bedy 2, ideiificativh Medns fB?idéIﬁif?fg??EIPé Sof ot fubee 10

group conprising coin tubes having dianeters dif g fromthose of the

coin g&yggﬁﬂﬁ@ $€,'thbafs For fd@ﬁﬁﬁ@?@?ﬁ%ﬁﬂ)fer%e Lot tibé Ei;lﬁ;g Ic?déirércri"efg Ifehe

sonme nunber ' coi n tubes ot Ive is 1nteg

The i dent it : . ‘ : g : ¢
Shoun) > conitt Put g CORE LS BIEES debRotB TATIE, | ot BE e o Y (T he
15 t i vand | ' ’ '

surface of cPRIedinTigtp: of oBkBic MiEr (B niRCH P RRGEh) Bom CiMher #6; RBEF

e £ e 8baadn 33 aPtltubegroup 53, are o SR ] hepes 150

LSSPLLfLSat|o ey [ en_thelc t he projection could 20 activat;ntage
uppermst%@?ﬁ?ﬁ?%'ll{]ﬁ@e _'swi’tchesl,o V\}nerea_s when the coin tube
ihEkZdS:e * s TRRAthet o BESEM IR rpul it %é:»' %5%343’%’5&“?% OB 14f oﬁee
ar gﬁplllé %ﬁ %:’%ﬂe&g%%? (fﬂ:olhatgﬁgézgwl;g? ‘Zﬁ%‘?"é‘ﬁ%@%ﬁéﬂg gﬁﬁﬂﬁig %%BE)'#;S
corome B HEHE Eeifbarin, Yt B n i bt 300 Rutler o
each type c(;bﬁh 2%%@8% %ﬁﬁ% ﬁfég? 311§/ ToriiEd.

The 1dentification means may comprise a cassette identification sensor (not

shown) constituted, for example, with three linked switches provided in the

15  control board 31 and projections (not shown) projecting from the back surface of
the coin tube groups 35 and 55 that depress one or other of the three linked
switches. |

In the case of such a cassette identification sensor, when the coin tube

group 35 is loaded in the device body 2 depicted in Fig. 1, the projection could

20 activate the uppermost of the three linked switches, whereas when the coin tube
group 55 is loaded in the device body 2, the middle switch of the three linked
switches could be activated. Thus, by varying the position where the projection
is formed in the respective types of coin tube group, it would be easy to detect
which type of coin tube group has been loaded in the device body 2, thereby

25 making it possible to automatically switch the control of the sorting functions,
etc., based on detection signals therefrom, so as to accord with the coins stored in

each type of coin tube group.
11



VVth the coin proce55|ng devices 30 and 50 in the first and second

enbodi ments, respectively, the coin tube groups have five coin tubes I|ned
up therein, but the nunmber of such coin tubes is not limted thereto,

and may be made what ever nunber will accord with the nunber of coins

used and the 5 dianeters thereof, depending on the country.

| NDUSTRI AL APPiiE\Bid-tdih processin deﬂb@s 30iandPs O g tisd figstomd S&caidcor ding to

the present invention, as descri in the foregoing, 1s useful for

applicati [ s and
servi ce e%*%.bsﬁeﬁﬁ?ﬂ‘%?%@&aw x c‘%*?ndﬁé’é?%‘zi?°%@’3éﬁ%§vfe%ﬁ%ﬁgi %‘??Pa@eand
storing t S fidbe

and stgreﬂg%g%@nghggg% angermf%ﬁ?i?adgﬁﬂagﬂ ﬁ‘?‘dhﬂﬁ?ed"@&??@at"? e as a
coi n madeGFRSeVer ﬂgﬁ’xhlféf MF&E&%M‘WH’&%&%&EHBP%&%% a”rﬁfﬁi@mdat ed

within a given w
5 diameters thereof, depending on the country.

INDUSTRIAL APPLICABILITY
- The coin processing device according to the present invention, as described
| in the foregoing, is useful for applications in automatic vending machines, money
- 10  changing machines and service equipment, etc., as a coin processing device for
sorting and storing the inserted coins by denomination, and paying out the sorted
and stored coins as change, and is particularly well suited for use as a coin

processing device wherewith many coin tubes can be accommodated within a

given width.

12



12 13 NEW CLAI M5 1. A
coi n processing device-wherein coin sorting neans (3) for determ ning

whethemmkmﬁagnquggtiﬁmgre genuine or counterfeit and for sorting genuine

coi ns by and coin di spensing nmeans (39) for holding sorted
genui ne W}E
coi ns acc i

i nation and for selecting and paying out held genuine

nge anounts aregﬁkgﬂﬁgfd I n a device body (2),
characterized in that the coin dispen ans (39) conprises coin

accomodat i ng neans (34) for holding an | arger nunber of denom nations of
genui ne coi-ns by denom nation within a specific width (L), the coin

[ hed up do ndk i pracesshiE Brkiierhrefn doh sipkink wied (&) £ geermiding,s
const 1 ur SAEr s eGind 3R e OF st BrBal A 9T So B e inRSbiRS oup
(35) bel n%yi 83 SinliS 0'1{], an cgﬁv&%ﬁex%gé ﬁ%&nsstgﬂ fto?%tolhltng sorted genuine
coins by denomination and for selecting and paying out held genuine coins
according to change amounts are disposed in a device body (2), characterized in
that the coin dispensing means (39) comprises coin accommodating means (34)
for holding an largéf number of denominations of genuine coins by

denomination within a specific width (L).

2. The coin processing device according to claim 1, wherein the coin
accommodating means 34 comprise a plurality of coin tubes (5,6,7,8,11) lined
up so that a line (C) connecting their axial centers (a,b,c,d,e) as seen from above

forms a zigzag line.

3.  The coin processing device according to claim 2, wherein the coin tubes
(5,6,7,8,11) constitute one integrally formed coin tube group (35), the coin tube
group (35) being installed in the device body (2) such that it can be freely loaded
and unloaded.

4.  The coin processing device according to claim 3, further comprising a
control board (31) disposed in the device body (2) at a position of back side of
the coin tube group (35), wherein the control board (31) is provided with empty
sensors (20,21,22,23) for detecting presence and absence of genuine coins stored
in the coin tubes (5,6,7,8), at positions corresponding to the coin tubes (5,6,7,8),
and the coin tube group (35) is installed in the device body (2) in such manner
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can 53“ Bamm&@dqﬂnd unl oaded. 2. The coin processi ng device
accord further conprising a control board (31) disposed in

t he de at a position of back side of the coin tube group (35),
wherein the con r board (31) is provided with enpty sensors (20,21, 22, 23)
for detecting presence and absence of genuine coins stored in the coin

and e o Phipuths B ebE i WhlE BE My B ﬁrﬁ&'ﬁﬁ’ﬁnﬂoﬁr@@%?@ 7s§)ch
The ompt y SeniHis (807215227313 E0n Ay PSPl HERE0, gl FHe fimdicisBihed ™0

sane dist 1 wE£2 3 = E4).
14 3. coﬁﬁ p?%ggggfﬁg devi ce according to claim1, further conprising
identification means di sposed in the device body (2), for identifying type

of the <coin tube group (35) currently being | oaded.

5. The coin processing device according to claim 3, further comprising
identification means disposed in the device body (2), for identifying type of the
coin tube group (35) currently being loaded.
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