.di spensing machine, -and nmore particularly to a coin dispensing ~TESE;
conprising a hopper and a mai'n body di sposed under the hopper, which is o

used to handl e and di spense coins or token coins, for exanple, for a noney

exchanger, a changemaker, an automatic -iransactor, a 10 vending nachine, a

gane mactline, or the like. A gane machine, for exanple, which uses a coin

or a 15 token coin as a playing nediumis provided with a coin dispensing

chine which sequentially deals out coins or tok 'goins as playing
nedi um arranging themin 0fdgE9EEQE&EEEEEEHE_Hﬂﬁggﬂ—eﬁ-the coins put into
the machine or to dispense a given nunber of token coins to a player. 20
. Heretofore, various kinds of coin dispensing machines are proposed. In
-this connection, it is to be noted that the word "coin" used here nmeans not

only a hard noney, coin, but an equival ent or:the li ke including a t oken
coin having a confi L”é“iéULﬁ%ﬂHJfaéﬁdiéﬂly(EﬂﬂateQStoThecndst popul ar coi n

di spenser is such t colns put i'n a hopper. ar v Negifotating -
hori zont al 5 di stigpens thal mnq-hé%ﬂﬁé%? RAF i%a#%%q-kn%?h% giasc gei ng

regul ated by %n,%gg&gm NEedRide aionprrigimg & hoppemmand fcM@igelode by one
t hrough a di scharge opehing fqrmed 30 i e idyd nealdlle add@e so :
di schar ged coidispose a%%lﬁ%qnﬁ?% widdh 2 '

CO N DI SPENSI NG MACHI NE This invention generally relates to a Cm§®8

‘a ‘coln_conveyi means wﬂhgg
distributes thg H9dMsetoihe atitisokan ¢oingme ZQF PXAT Si glﬁac I'ne, a
plurality of -2-_selecto &4 & % el ic eddansaxt®mpossi bl e
st acki ng of tHﬁx%%ﬁﬂger'Aécéﬁéﬁééﬁﬁk

C 11 ch lays, pn_ an i | S renoved and

r et ned okdo vamdﬁh90m99h%hé-S%I%%W?wm%#E&%gf é%{ﬁﬁfqgﬁe coins are’
sequentially fed one by one. 5 However, it is still possible that the
stacked coins- ' - . :

A game machine, for example, which uses a cocin or a
15 token coin as a playing medium is provided with a coin
idispensing machine which sequentially deals out coins or
 token coihs as playing medium, arranging them in order,
' to count the number of the qoins'put_into the machine or
to dispense a-given number of token ;oins to a player.
- 20 Heretofore, various kinds oflcoin dispensing
| machines'are'proposed. In this connection, it is to be
noted that the word "coin" used here means not only a )
W : . hardé money, ceoin, but an equivalent or_the ;ike incqu;ng
| a tdken coin having a configuration-similar to ?he coin,
25  The most populaf coin dispenqer is such tha: coins put in
a hopper are xeceived on a :otating‘horizontal disc
-'provided-unde: the hopper, the coins on the d;sc being
regulated by'a surrounding wall around the disc to be
discharged ohe by one through a discha:ge opening.gormed
in the surrounding wall. The 80 discharged coins are
taken out through a coin conveying megns_wh;ch .
distributes the coins to the outside. =
In the coin dispensing machine, a plurality of |

30



are pushed under the sel ect or plates 0F that coins forn1br|dg|ng, dependi ng
upon sone conditions of the edges of the coins. or the postures of the coins.

entering the selector plates. In these.cases, the coins in trouble 10
obstruct the way of other coins and stop.the.operation of the machine. Wen-
such troubles occur, it is general in the - -- conventional coin

di spensi ng machine, to el i ni nat% the di sorder and put the machine Eﬂ’order
again, to stop a 15 drive notor upon detection of increase in |oad of
(\the-- motor to check the trouble. Thereafter, if necessary, the rotating

si
disc is drj Ve’lio'i‘ paiatf‘é’ee(ﬁ{‘esol i Relden stéliminate possiblee trouble such as

stacking 855t 1 S | n, t C I GakNBoihhe-reverses-
rotation aﬁamnmcﬁ e Soing ¢ egt e"cf”f’bp"%légp de?irr}flr?eu(rj&tl me gét by a

tiner. HOpewWedmovd® &xsmwwtumea oveishi the (s (Reh tHheyis®®FaFage that the
coi n dispensation is sus @gdafges%@gimpffe&&mcbm peei.s not

_ halted wRHRER% 10U ?% 2 sso vin e on, . S t. Thus,
" not only the chewevéon Lvfig|e g?ﬁ&hcﬁ%%%e%&%%g %%a"?éa user of_l

t he nachlggnaégéhg5agpagr gh@Iaggﬁcﬂérapbaneenunrmhﬁt ¢ainghEZH n

di spensin Ine is us for _the f&€l end . rdd o and
di ssati sfbxi@ginge Gﬁ@ﬁn5ﬁﬁg 5?%“m5?$ g?%rt?ﬁ% cﬁ?nfnrun %ﬁﬁlvered "The -

pr esent |gxgn§bgﬁshaﬁ bhenpoatieres 9§e¥b%nﬁ°#ﬁé enteRing Yiff ers i nvol ved in
the CO”Ve”tgg”E86 gngg Spe@glQgegacehggsandhetcc$nenimbgrnnblﬂ= t he present

“inventionSg &6i n ensi ng machi,n rapldly
and autdﬁabstahby ghesweye of stgaﬁlﬁg ﬁeﬁﬁﬁeﬁB e?ﬁew% %§¥€Q%§éfﬁs

mmmzmgB Lh& Eﬂgagn5|on tinme, allomnng the coin dispensation to contlhué
W thout su stantlal %P%@%h%Ees occur, it is general in the -

When suc -
‘conventional coin dispensing machine,’ to eliminate the T

discrder and put the machine in order again, to-stop a
15drive - motor upon’ detection of increase in load of the -

motor to check the trouble. Thereafter1 if necessary,

the rotating disc is driven in a ‘reverse directicn until

the trouble such as stacking or bridging is dissolved.
In the conventional machine, the reverse rctation or

20 increment is effected_fcr a predetermined time set by a -

_timer.
However, the conventional machine has such e .

disadvantage that the coin dispensation is suspended and o

the cperation of the ‘machine .is not halted when 2 trouble ot
25 dissolving operation is being carried out. Thus, not -

only the operation efficiency of the machine is lowered,-

but a user of the machine, for example, a player of a : -

game machine, if the coin dispensing machine is used for
the game machine, feels irritation and dissatisfaction

30 when they are waiting for the coins not delivered.

The preeent invention has been made to overcome the



The present invention features a coin dispensing machi ne havi ng a hopper
_sectlon for storing coins therein; a main body section which includes a
rotat abl e disc situated undér the hopper section substantially in a _
hori zontal plane and a perlpheral wal | surrounding said disc for preventing
coi ns deposited thereon fromthe hopper section frombeing scattered, and a
gui de s®Ttion which receives coins deposSited on the disc to guide the coi ns
to an outlet which machi ne conprises a drive source connected to said
retatable disc for continuously rotating said disc in a forward or backward
divection; mERRdems ingqldad din rheysanvrptdianad: icodrodispensinge source to
¢hange the ciiaro@ﬁtn@rhna‘ ithes dmtdyecd dfhahd preseatd mﬁémdma\umg two -

I nput passa s rel ajive ta th h I e receives
coi ns when %&°&%?ﬁﬁ?ﬁ‘}?@-r}%%&&‘fﬁ %%‘g't h\gﬁ' rﬁ%&{ah’g‘ other receives
coi ns when trra@mﬂ]sc argt aulwnat ided hinckiesalvé reeduiisiging: ghenonesion and -

sai d gui de sgd 'vﬁi&r{"%?t s dqnl%&assom o or?gvl\ﬁ*h Ltlh{ehe respective

passages for g coins thereto in the rdtation of the
disc in the& ing dhe @eih dirpanfatigmitio cartinge Nighaut t he backwar d

direction, rmasntielly sulperiichdi spensing machine preferably conprlses
means for detectin a CFI%éFBIrLl of t rive sour.ce and nean

responsive to the ee&q %dﬁ?’?‘gﬂs% t%??ft%ees a opiny, ’\ﬁﬂ?@‘s&%ct ion of
. the drive smacaleine marmgafaarhoppemcmcﬂiqmefqr abonting\aoinson, a cou n

di spensin qgﬂﬁé éééﬁfb dggg? : _
r ot gt ab: egdlrEsﬂ(;é}'t 0 cfrl ve sa r?ovfr}’agcvl\g?!ﬁc dgfé ?{Iat e merged -
dotwast ream &Hée cﬁﬁ%‘}?é'-et‘%\di rEhp dnererseakion EukaE ﬁd‘ ext ended

to pass ar 0‘&“‘1161!‘@6&513\@’[3.1{&'&1@1 a petiprdrdly vﬁl]gléxfifround1ng :

said disc for preventing coins deposited thereon from
‘the hopper section from being scattered, and a guide
section which receives coins deposited on the disc to
guide the coins to an outlet which machine comprises a -
drive source connected to said rotatable disc for
continuously rotating said disc in a forward or backward
direction; means for switching the driving direction of-
the drive source to change the direction of the rotation
of the disc: said outlet having two input passages
defined relative to the peripheral wall so that one:
receives coins when the disc rotates in the forward
direction and the other receives coins when the disc
rotates in the backward_direction; respectively, and
said guide section has two guidé mechanisms associated
with the respective passages for guiding coins thereto
in association with the rotation of the disc in the
forward direction and the rotation of the disc in the
backward direction, respectively. | '

The coin dispensing machine preferably comprises
means for detecting a change in load of the drive source
and means responsive to the detecting means to switch the



rollers provided in each of the guide mechani sns to support a portion of
the drive belt extending between the 10 rotatable disc and the foll ower
roller, a top surface of said portion of the .drive belt being supported in
a plane containing a top surface of the rotatable disc, and a pressing
menber provided in each of the guide nechani'smso as to be spaced by-a
di st ance correspondlng to a 15 thickness of the coin fromsaid top sief ace
of the drive belt. In another pré#erred nmode of the invention, the guide
ection has a nechanismarranged in a V-shape whi ch opens tomards t he -
utlet of t¢E&¥mmgp®tre¢tmunqu thw @0ivelseuwssea drive roller and a free

roller, providedrgdy edQed hﬁ‘oﬂé SEHRE my {fAfCidnvelay, upper and
| ower |nterned|ate rollers rotat quo d a ound vertlcal shaft-

‘situated atCUReAFPRPPEAGIMAFRIRR fur rive deltyuide belt
ext ended | nfi/tté?@ SEORES , t Peitagatlee disycts Oi:i':Bfe ﬁxfe s§mesr al nternediate

orovt decdt ofebEBute! TS0 et che ALSEE AN ands"lY § pers”

fornmed i n atehagmibde sheghanisms nsaid tdeive ekt Yaing @xtended: te 30

. respective ﬁ%h?@uﬂd%%oii&eﬁ%é’ﬁle@e'& phaddl1eie RRYigeons of - the .
gui de belt bej aceg a di stanc correwggndlﬂglto the t hi ckness of
the coin friofd %r SR sipieafh PEsHRetd AARS £° and the

rot at abl e dsuppdastfatpmzltimm hof the vdried tbelt o&xtending tlretﬁweenexhended to

gngl g;o aFg?Jr“h éhgfé‘lf&@é{- P&J.féfd &”ﬂdf diflida g{ @l the guide
: present Tnventfon col n dispensi ng
machi ne furﬁ?éi mb*cm&f aﬂﬁ Az ive tbedtibeing p?‘!ﬂ&%’f&%suhta PAeadeval s
slightly Iaé&@ﬁawﬁﬂgaad&@éméﬂfaéet@f €56 N rotatiable YLD dhadiasc having
recesses Cop elsesrrfz% anrtgmber prsg\lrfdgé O'l.r? Céégtrzlsoé tﬂee Cge\.'lt:Yfe mech%nla.tsm
80 as to be spaced by a d-s;ance cor;espond;ng to a
15 thickness of the coin from said top surface of the drive
belt. | : I
In another preferred mode of the-invention, the
guide section has a mechanism arranged in a V-shape which
opens towards the outlet of the peripheral wall, -two
20 rollers, a drive roller and a free roller, providea
adjacent to the discharge spouts, respgctively;fupper and
lower intermediate rollers rotatably éupported around a
- yertical shaft situated at a merging point of the V-
shaped mechanis;ﬁ,’ a flat quide belt extended in V- : <
25 shapes,'ﬁassing_the drive roller, the upper intermediate
roller, the free roller and the lower intermediate '
rollér, tensién_rolle:s provided to suppdrthlowe: _
portions of the gwﬁb E belt, | ‘guide - members formed in a
channel ‘shape opening at the top and provided for the
30 respective lower portions of the guide belt, said 1ower
portions of the .guide .. belt being spaced by a distance
- corresponding to the thickness of the coin from upper
surfaces of the respective guide members, and the -
rotatable disc . 18 fitted with a drive belt which is



fitted therearound, said belt being further extended to pass around guide
rollers situated adjacent t he discharge 10 passages and additi onal guide
rollers | ocated outside and dlsposed about said peripheral wall, said guide
sectiion including a guide; menber. opened in association with the discharge
passages of the peripheral wal| for_ureceiving coins through the passages
and exterding 15 to a domnstrean1pa sage. In a still further node of the
present i nvention, a coin dispensing machine further conprises a drive belt
fitted around the’ rotat [ laydi kc@Bd de

swi t ched, Lﬁ'}fe‘i’h ‘f‘foﬁqﬂ \%@%%‘%ﬁ%ﬁiﬁa}gglg crzc’g‘(i,‘b¥1 Salrrgud“ ve belt
Situated atshEet mﬁrsmtﬂ atmiysosialiler I hen aHiee $8EE9Mgui de nechani sm

and the backwar dg Nodd ¥ it goeemannvenatien, naacpimne
vertical to the rotat e disc, a. drive raller prqui e | i de
mechani sm- fd)#si{#fési-%gvﬁ??f‘jr’lﬁ aﬁqW% PRTLSAS %o?ré‘@%t lQ LFﬁ pper

fol I ower sqiir fecBdohdest I itervalo\dldghtly tIrraps cré:%ehéﬁpaﬁ%r t he
backward .r ot t,e!g‘en %\h_}‘_gh Af o;_lg@acc%g%tﬂ_g&qﬂ% rfeQJels@ roller, driven.
i

t
rollers. provid Ca850¢T & |on Wt e drive roIIer F E‘heafggward and
0

t he backmarcbmmlmconarYe‘S%ﬁé‘tt#%ﬁé ;Pr"ﬁ?‘b‘iﬁ‘lfés 9 &9 et ween t he

drive rolleg %@é@ ‘-ﬂéréé‘féwprﬁhm sl Al Eng ofuehtex m@qsedpﬁvépy a gui de
rail for the

orward rotat &eds Sh&xe’ espondi ng
to a thi ckrieass cRrpped c%?hé?rﬁ eﬁ%v&'zjfa';s% ace ygqu,h%e correspondl ng.
gui di ng bmﬁassagéh and addﬁtlcgnttdgmdalrolﬂsrs tipeatrsk RWESIder ot ati on which is
provi ded wit gfs&? C8 GRLEEshg hdi10wh T ckness of the coin from an
€

uppeft sur f a¥ correspon ul de bel er node of
the presentsahdeguida, Bac'éé?lh %FF% %g‘n%‘é%‘??ﬁ ?’%1 Ar‘l Jlggﬁtipses a gui de
menber havi ggs8c¢Q¥HBR Quthetné oalbm@hrgae miissagee gé the per

wall for receiving coins through the passages and extending:
15to a downstream passage. '
In a still further mode of the present invention, a |
coin d:.spensing machine further comprises a drive belt
£ :Ltted around the rotatable disc whose rotational direction .
may be switched, upper and lower follower rollers drivable
20 by said drive belt situated at an intermediate posit:.on.
between the forward guide mechanism and the backward o
guide mechan"sm so that they can rotate in a plane .
vertical to the rotatable disc, a drive roller provided in -
Y * the guide mechanism for the forward rotation which is
25 connected to the upper follower roller, another roller
provided in the guide mechanism for the bacsz:rd rotation
'~ which is con'nected to the lower follower roller, driven
rollers provided in association with the drive rollers in
the forward and the baokward rotation, respectively, '
30 guide - belts provided between the drive rollers and the
correspond:mg dr:.vable Iollers, ::espec:t:.ver;lr a guide ... '
rail for the forward rotation which is provided with a
space corresponding to a thickness of the coin from a-
- lower surface of the corresponding guiding belt, and a



passages and extends to a downstream passage, rotatable rollers covered
with a frictional material and provided in'the dj scharge passages,
respectively, to sweep the coins conveyed- on the rotatable disc out of the
correspondi ng passage, belt rollers conneeted.to shafts of said rotatable
rollers, respectively, and a resilient belt fitted around the rotatable
di sc and extended to pass around the H&tt rollers of the rotatable roters
through idle rollers disposed adjacent to the gU|de menber . Ln a ?tllL
urther f the, pLese |nv t|o C n i spensj ng machi ne further .
gﬂnprlses éﬁ%&?ﬁﬁﬁb}ef ﬁ€%$ yr§ﬁ$ ?éﬁh ﬁ%ﬁ?vﬂm?%h ext ends
‘hori zont alwith ratwacedcarrebpmdim_ o ahEhidtmaﬂalefdtlw @dﬂi:h][laVI n?htwo
si de nmenb of ace e
- coins int fo orwa"li%p dgaﬁfég % %‘?ﬁr@f{% %’h’t he di sc,
. respecti vel y, pawfB %r%ﬂ%%oﬁ%‘:@% me@eeefumespmsmhbbmemm, are
directed cutosinl diSpendingdheciind f\i@tlﬁ&?p@&ﬁﬁ)ﬂfsésd@ ﬁ@f@&rs for

- allowing the coins.tp enter the.s sai ngabl e. menber |
being til tXTRERAIVER 2 ﬁ%%@%%“tﬁﬁﬂﬂgﬁ gﬁgﬁhﬁgﬁkﬁp%lékﬁ s to | ower
the ot her paskagesbandtextents tte zodowhstreanspasgadde sotetablper and

| over fof | el s 5l 565 1y Pf'd Ve BELLdd ik SE PP R AR QL BAR) © s

which are di sposed vertrca ey nay ro ein T vertica

with the rmaﬁ%l@wg@mewsw;mpwweelm |m§wenpcum gui de belts

in the re&wpﬁsveomﬁ@drm@hamsmtaﬂmadfse%we%fdtﬁ@ sai d upper and

I foll | | respectivel and | ower -7- driven rollers
d?\gﬁ(r)seg |%m€£%§rﬁ?f‘$ i PRS %Q%Ctl?%il ﬁﬁ%%%%.%&#m%@ ht® hak®r and o/

I ower dri vat rsaicbrsotammbetrahlqrs,sar@smﬂimyu rmd)e&tﬁe@ﬂ_mh@r ovi ded -

| belt fitted around the rotatable disc and extended to
pass around the belt rollers of the rotatable rollers
through 1dle rollers disposed adjacent to the guide
member. o _ _

In a still further mode of the present invention,

a coin dispensing machine further comprises a swingable:
member rotatably supported'by a shaft which extends
horizontally in the radial direction of the rotatable _
disc and having two side members'hanging from a top of
said swingable member which face the coins in the
forward and the backward rotational directions of the

disc, respectively, pawls provided on the respective o/

side members which are directed outwardly at an angle -
w1th the respective side members for allow1ng the ‘coins
to enter the sw1ngab1e member,'said sw1ngab1e member |
being tilted when a coin passes through one of the side
members to lower the other side member to stop the coin
from passing the same;'upper and lower follower rollers
for a drive belt fitted arcund the rotatable disc which
.are disposed vertically so that they may rotate in a.
plane vertical with the rotatable disc, upper and lower

. drive rollers for coin guide belts in the respective

 guide mechanisms which are connected to said upper and
lower follower.rollers, respectively, upper and lower



bet ween the upper and lower drive rollers and the 5 correspondi ng upper and
| ower driven rollers, respectively,” a coin slide nenber disposed between.
"the upper and the lower coin guide .belts, said coin slide nenber being so
connected to the sw ngabl ¢ nenber tRat it may be placed in an upper
position and a | ower position 10 for guiding the coins in association wth
t he | owBT” coi n gui de belt and thejupper coin guide belt, respectively.
I'n a still further node of the present invention, a coin dispensing machine
further conprises a drive belt 15 fitted around the rotatable disc to drive

the ‘same, foitones roliérs Sidpsisdt st e resya siyla edtiont wa gui de
frechani sns, said drive be*t beln extend‘g i as ro%ﬁg'the f ol | ower

rol ler, a pl3FSAFIFEHIR (BHER G URPIT AT ?Wé%ﬁé &8+ n each of
t he. gU|de neuhamecﬂSVQDytosainneninegmtﬂingwbeitsrheikg\p;dmadadextendlng
~between the ¢ @éé&'&% | 8fpdh hdd L bl WEvE Udlazd dlidHhe' O | e provided

f.or closely preSS|n against the rollers of a smaller
di anet er, 91 FPEFSSPENGING  YRPE AR IOWRT IrLyer FRbdeHSy fixed to the

respecti vle féeéﬁém%@wayplﬁewm sél {8¢ qhémiber cziispdmgesewemef lthef ha\rlll ng a
tangential |ine whic ang_ cont.ai ni ST A t he
rotgtlng di STPPEh Y p#é%sibﬂf ?ﬁéﬁ ﬁ$ﬁ@? gﬂ#ﬁﬂ%hgﬁﬁﬂ%c#% %il

mechani snms Swemiset cbéing pee econinect etl startke cawinagivinlingphey &hﬁm ékness of
30 the coin &if”&éabﬁaéégggﬂteﬁﬂuﬁb@? péé&i&éﬁ'&ﬂdf&”iJVEr'ﬁU@&tQBnthe '

present I nvent coln

th bel t.
fitted ar d8n€e¥ H@uiding abhe %?Egg{%Pdggg%égﬁ%lur eﬁ}&ﬁ%@h&%ﬁ&bgp %;v?' ©

sibuated at geaaastT epalengsd ofhd hppe® coiguighederechasits s at a position
| ower than the roteil gydlsc said drive belt being extended to pass around

‘the fol | oner*THPFE ven rollers of a smaller diameter .
In a still further mode of the present invention, a

'~ coin dispensing machine further comprises a drive belt
15 fitted around the rotatable disc to drive the same,
follower rollers situated at downstream ends of the two
guide méchanisms,fsaid drive belt being extended to pass
around the follower roller, a plurelity of rollers of a
smaller diameter provided in each of the guide mechanisms
20 to contact a portion of the drive belt extending between
the rotatable disc and the follower roller, a pinch roller
provided for closely pressing theedrive belt against the
rollers of a smaller diameter, rol;eis of a large
diameter which are coexiaily fixed to the respective
25 follower rollers, said rollers of a larger diameter
having a tangential line which is in a plane containing
an upper surface of the rotating disc, and a pressing
| membe* provided in each of ‘the guide mechanisms 8o as to
be spaced by a distance corresponding to a thickness of
30 the coin from said tangential line.
In a still further mode of the present invention, a
 coin dispensing machine further comprises a d:ive belt
fitted around the rotatable disc to drive the same,
follower rollers situated at downstream ends of the two



provi ded in each of the gui de nechani sns to support a 5 portion of the
drive belt extending between the rotatable’disc -and the follower roller

" horizontally, guiding rollers of a larger.di anmetéer which contact a

hori zontal . plane containing the rotatabla di sc which are fixed coaxially

- with said driven rollers, idle. rollers provided 10 upstream of said~

" rollers of a larger dianeter, i ngt he gui de mechani sns, respectively, “whose
peri pheries contact said horizontal plane,.Lnternediate roll ers provided
’,for t he respective guide nechani snms which respectively contact closely both -

the rol | er sgwide hectparisiisamt o pEd thid Cio%zerxo't'h "nsth%“g BaPifs 5' ng member
provi ded agﬁlsectrbea;é)lérei E)e?. gr er_di aneter. the i dles ro in each -
~of the gui MECHANRT SMS0 cader s q‘é‘;?a angled GPSP&HéeaEGFFés‘pMdl ng to a :
t hi ckness diokirweninpllesm Qa‘lwenopodmmefoh tehaldervarbﬂeier 20 -

'.Accord ng tgrdvial n n A enonenon occurs at
'the 4 éae:ﬁﬁ@adhn\ﬁmthg ﬁu:&?%drngﬁgngl %g‘g?ﬁg E8PR]C Yl‘%retﬁrough

B ‘one of t e d| char S whi ¢
the rota r%io[rh%etr 3:3"3( g%(liéfedp§&t e¥teaddngeheiwgenhthe atckatabiei n t he -
rever sed dldn@@t iamd ithec Follilowes. rAS.lérr ﬁ%!ﬂ"lhoﬁf:elﬂ&s a%mgns can be
urs. At this

cont i nuousl X ch |d in

time, coi nsj,:)é flgr %%ﬁg%%ta %eigrrgé géﬁ‘gg VEE P’r SWFﬁEtdFsgﬁﬁiw%sage

around whi &Ha e %WtG@éJ-PQ tbene@tatable hdideswhishbaregrigéd@t ed. Thus, said

30 di schar QUly SikRi n t a e id caused at
goaxiallyl Sri¥Rl BhahNas: 08B! KotBblL A3810°LoPEL AP &&W aus

~anot her Lge.passa e disc rotafion |
“former oﬂisﬁﬁg% aﬂ‘a? a@giiisr?géﬂ’flst8%?&#’5@5&&!@@%‘:. cin rishe mTEdI at el y
Ther ef or e, g¥vdde mechandemb| erespéctively(OvhRgse peSipREFIds ¢ §Uppl y

continued wakBOKbr3¥BALER! hhnd\'SOEPEARa 1 Y PO 10 TELHALD £.5°1 1 N (o™
| the respective guide mechanisms which respectively

contact closely both the rollers cf a larger diameter and

15 idle rollers, and a pressing member provided above the

- roller of a larger- diameter and the idle roller in each
0f the guide. mechanism sc as to be spaced by a distance
corresponding to a thickness of the coin from said top
‘surface of the drive belt.

20  According to the present invention, when a bridging
phenomenon occurs at one of the discharge ‘passages Wh.'LCh is
dispensing the co:.ns the*ethrough, -the rotation of the
rotatable disc. is reversed and the rotation in the
reversed direction is continued. As @ result of this,-

25 coins can be continuously dispensed as if no trouble such
as: bridging occurs. '

At this time, coins forming the bridge are removed
from the discharge passage around th.ch the brldge is
formed as the disc is being rotated. Thus, said

30 discharge spout is maintained empty until another
bridging is caused at another discharge passage ‘and the :
d:l.__ec__rot_ation_ is reversed, when the former discharge - - - . ... ..oe
-'paesoge is ready to start discharge of coins immediately. | o

Therefore, even if a trouble such as bridging



operator of the machine. |In addition, this effect can be obtained with a
sinple construction, without 5 substantially I ncreasing the

manuf acturi ng cost of the nmachi ne. Eobodi nents of the present invention

wi |l now be described by ey of .exanple with reference to the acconpanyi ng
drawi ngs, in which: 10 Figs.: to 3 illustrate a first embodi nent of

t he preSent invention: Fig.1lis a pgTspectlve view of a machi ne main body
sectlon of the enbodlnent Fig.2 is a front view of the same and Fig.3is a

_tl_cal cro Ctl% ll?%\ﬁs}? %h&mxj’&&.c& 1’1&5‘{35&1%‘% tthtﬂtie first 15

podi ment ; second enbodl ment e present
Fnvention: Fstgsplemelanpegspm ine igesitating nfeel R nt? ®hody section of

the enbodi Megle SdeoFi §£5thé Madth ik Vi eth dddd Deism)Eth PP effectic@nbbles a
pl an view of the qﬁghlne mai n boq¥ section of the g  ment; Figs.7 to 10

i1l ustrate PRRTREEHHER FePimRte (FRPFHTEENOF v ﬁggﬂﬁ Fig.7 is a plan
vi ew of asnaglmslagnmmybodyimamg)fthé}eantMng Feqpt8 dfs thef r ont

vi ew of 25 esectlon of the enbodi nent and Figs.9 and 10 are

expl anatory Vi eWws Showi ng the operation of the enbodinent; Fig;1l is an

expl anatory vi ew Bﬂbo@mmv:lsl of theipresenty izwention wrllanew betiesrbRednent of

t he present t T Ar&Sid embodi nent
p eﬂlzhp , with Eé&%eﬁé’e o 4 abw\?agﬂir% g%,

of the pres vent|o Fig.12 is'a plan view machi ne mai n body
section of. t#é“@%ﬁ%dlnent Fig.13 is a front view of a swi ngable nmenber and
Figs. 14 tg9ol6 areFﬁgpLanaooByiylﬁsﬁrshmwangirhe epeediment o3f tthe - 10-

enbodi ment | oregent invention: Fig.l is a perspective view of a
~ ‘machine main body section of the embodiment, Fig.2 is a
front view of the same and Fig.3 is a vertical cross
sectional view of the entire configuration of the.first
15 embodiment; ' ' .
Figs.4 and 5 illustrate 2 second embodiment of the
present invention: Fig.4 is a perspective view of a
machine main body section of the embodiment and Fig.3 is
a plan view of the same; _
20 Fig.6 is &a plan view of the machine main body
section of the embodiment;
Figs.7 to 10 illustrate a fourth embodiment of the
_ present invention: Pig.7 is a plan view of a machine main
O - body section of the embodiment, FPig.8 is a front view of
'zsla guide section of the embodiment and Figs 9 and 10 are
explanetory views showing the operation of the '
' embodiment; | |
. F-g 11 is an- explanatory view of a machine main body
_section of a fifth embodiment of the present invention;
30 . Figs.12 to 16 illustrate a eixth embodiment of the
present invention: Fig.12 is a plan view of a machine o
main body ‘section of the embodiment, Fig.13 is a front '
view of a swingable member and Pigs.14 to 16 are T T
explenatory views showing the operation of the



Fig 17 is an explanatory view of a gurde section of a seventh enbodi nent of
the present invention; and Fig 18 is an explanatory vi ew of a guide section
of an eighth embodi ment of the present invention.” 'Referring nore .

specifically to the dramnngs

“a coin di

spensing machine.in accordance with the present invention.

The

Figs 1 to 3 illustrate a first embodi nent of

coi n di spensi ng nachi ne (herernafter'ﬁ@ferred to as a machine) 1 conp%ﬁses
a hopper section H which acts as a reservoir for coins A therein and-a main

ody section D.which is disposed under the hopper section Hto dis
o plaodipen

ins A thep

ile putting the coins A in order. The nmachine

pense
mai n

body section D coRpgi 32sia dmsepranaborf’WIQWIdedawgﬁhda sectzont al

rotating
subst anti

e Bhcieds, Bistifini6 T pHRSREL IbyHIBH g 1020

centrifugal forceFig %ﬁel%oahsexplh9$ avidlew ofii aeguidei secEidnr gui di ng
the coins éetant aeghthskiBoatnbREPEE ifle! BrébentoPRFEnEEsh] 0N H has a
f.unnel shape mhrcﬁ ggpﬁs at a $ t hereof, defining an inlet fo
receiving the coin® ﬁﬁgam?ﬁée 9%F+fsﬁ%teyfﬁﬁ the dBaVings Eigs
hopper 10 hate ®niklustratetsefipét embodileentrdfic€ d8iwhich diverts the

r

n. The

ais

Drovi dea fL98efRHAE, MactiBEtoadedfalfice dfra 8B fSYEédlfherefrom

A first patRwemtianef the coins A is forned

by the gurde surface 13 .and

the passage COVGrTﬂéacoﬂ?ed%ﬁén&‘%é :?:Zcﬂfﬁe d\?&#ﬂ&fée :9 and a
-second: passage is for si de wal'l |nc ensi on :
t hereof . ARCeRFt2i Ea?5+ﬂﬁh %tcngﬁhE?se%dhﬁPP%rtﬁQCEEGBnﬁ ge 15. The\-l

'so bendedlgetsrasdafreséra@ﬂr for coins A therein and a main body

section D whlch is disposed under the hopper section H
to dispense coins A therefrom, while puttlng the coins A
in order. The machine main body section D comprises a

:disc section P provided with a horlzontal rotating disc

which is adapted to receive the coins A thereon and
rotated_substantlally in a horizontal plane by a drive
motor M for providing a centrifugal'force to the coins A
thereon and a guide section G. for guldlng the coins A to
the outslde. '

A hopper 10 in the hopper sectlon H has a funnel
shape which opens at a top 11 thereof, deflnlng an inlet
for receiving the coins A and a reservoir space for the
coins A thereln._' . : |

The hopper 10 has, on a bottom thereof a guide
surface 13 which diverts the passage of the coins A

'towards a side wall 12. 2a passage cover ‘13a is provided
~at a bottom portion of the hopper 10 so as to be raised

‘therefrom. A first passage 14 of the coins A is formed

P



second passages 14 and 15 regulate the flow of the coins A In the disc

. section P, (the drive notor Mis-.held on a bottom20 of a cylindrical

peri pheral wall 21 and a 10 rotating.disc 23 is fixed to a drive shaft 22

of tthe drive notor M The rotating disc 23 has an outer diameter slightly

smal terthan an inner dianeter of :the peripheral wall 21. A friction disc

24 is af%ached to a central portiortlof 15 the top surface of the disc 23.

A hub 25 is formed on a bottom surface of the disc 23 and the hub 25 is

fixed to the b itle shafde Zirfadend Jrande the Pas¥agtheowsict 136, Of phie hopper

10 opens to ' e Qf st.he disc 23 at itg one-sided position.

A flat 20 sﬁ%} tl"%:“it ?}dﬁ’s%%?g'd iﬁ?%ﬁ?@é)ﬁ’&%"?@ PARJuRBECPRE f| ow of the

coins A A RES8age|ig £ormeds by dhiededdensmllt 12 gnddehsuifhaiendd of the

- hopper 10, f aGiddhdi | g to LG 4.t LQf 6D |ns. . The potating
di sc 23 has %;%ﬁr&g@ﬁ:ﬁct i-c?lr?\; %g& 5q§t fflg(ﬂc?‘gﬁt ragl gpggwgne ﬁe? of. A

stirrer ré&d . ges 15a5i Mhenspoy beadefdubEormed firet and a base

thereof, to teeccmiyaeissnges|1dciandn 138 regulatds ther eueh bPechi!sbipgssage

14 in the hopgper 10 and fitted, at a tip end thereof, to an engagi ng :

bracket 19 fixXed to the 30 hopper 10. The passage cover 13a has an opening
t hr ough whi ch t he I3t itheedissd seckiion PG shecdddveTmoteri Mris helld nember 18
s preferabl h ARG 2N & Ry100d22LR10 p8YAPRAraESWRLENEY A@!a' I CaN NOL -
only rotate ar&ung its .central “axis, but I't _can mag In a pile of coins

A - The 30i FRERYIDG fdmGeR 3148 Siged: toap dnivat 6hafli aRcofotheon t hereof,
to forma stidrivegmodiod ®13. The stirrer rod nenber. 18 is not linmted tora

gfgﬁgfsfggplfgg;;%g?b¥5thki%%yd9%c'Qaaﬁxs5a8tQSEeLOQQL%QtLS”glféhéiyhas a
' smaller than an inner diameter of the peripheral wall 21.
A friction disc 24 is attached to a central portion of
15 the top surface of the disc 23. A hub 25 is formed on a
bottom surface of the disc 23 and the hub 25 is fixed to
“the drive shaft 22 of the drive motor M. ' S
The exit 16 of the hopper 10 opens towards the top
surface of the disc 23 at its one-sided position. A flat
20 epring 16a is disposed in the exit 16 to regulate the
flow of the coins A. A baffle plate 17 is provided under
the guide surface 13 of the hopper 10, facing the exit
16 to block the flow of the coins. '
The rotating disc 23 has an engaging projection 28
25 at a central portion thereof. A stirrer rod member 18,
which is resiliently deformable, is fixed, at a base
thereof, to the engaging projection 28, extends through -
the first passage 14 in the hopper 10 and fitted, at a
. tip end.thereof, to an engagihg bracket 19 fixed to the
30 hopper 10. The passage cover 13a has an opening through
which the stirrer rod member 18 extends.
' The stirrer rod member }8'13 preferably a
' compreéaibn spring having such a resiliency that it can
'not.only rotate around its central axis, but it can wag




specified above and has a rod-like shape. The peripheral wall 21 has two
di scharge spouts or passages 30 for dlscharg1ng the coins A therethrough.
. Selector plates 31 for selecting the coins A are prOV|ded 10 downstream of
. the discharge spouts 30, respectively, to .stand ‘in coins' “way, |leaving a
space corresponding to a thickness of the coins A above a plane -
corresponding to the top surface 232ef the rotating disc 23. For St
conveni ence, an operation and parts associ ated 15 with countercl ockw se

otation of kg patal bocline &3 | Srhe’ BLUBLLE! rbs FLhEEy! faa5, foTvArd

i de" or " grmar di rection” and operation and parts. a Wi th _
cIOCKMAse r ?ﬁFroﬁtantﬁétGF§edisthPﬁ§FéPntherewéietpeﬂorm'as "backwar d

si de" or batkmaidgdpbeahbﬁn THE stirreberoerﬂeﬁgér igrygrgysi de” and
"backward siggy. Qavgong ference in fﬁ ? her ebet ween and they are
used only for conven encaont 5§Bf3ﬂa?95 nngﬁ? gtt ABEBNPR LB ARYyui de”

section & fBFhGﬂAﬁgrﬂhEOdeDBaageitpbcs 8(Oprepet| resthiency nadi gs. 1 and 2.

25~ As i bpeeLE26@JabBvE fnd. hésfbefb&’lfiﬂé'e‘ﬁarué@'t 41 having an O-form .
in section is fitted around a belt groove 2 d on a pertphery of the

rotating di sc 25 BSRPHRTalevall 21 /esctwe ddscharge mmouts qrapassageidd a
foll ower rofoerdidchangihgl tnweeomslnrtuéresmmrt&deﬁ&é& a_hori zontal

haft 43 h 42 f b | at
20 of the eﬂ’g?n ! SprEeE ﬁe% R4 PR OER, Kredd PRVHRdT ) oner ol e
44 is sid@ %"G‘%?r%a‘fiogftt dmaxgwspmts Oiﬂsmémctﬁvélbe It@:t ating

di sc 23. Thetand-43-cdih¥e P&y} ﬁé-a@iné‘ &JO%&&@%H ﬂ{% ween the

MERETE T R R e
the top surface 23 of the rotating disc 23,
For convenience, an operation and parts associated
15 with counterclockwise rotation of the rotating disc 23 is
hereinafter referred to as "forward side" or "forward
direction" and operation and parts associated with
clockwise rotation of the disc 23 is hereinafter referred
. to as "backward side® or "backward direction".
.20 The wordings "forward side® and "backward side” have
no difference in functeons therebetween and they are used
only for convenience of explanation, -
COnflguratlon of the guide section G follow;ng the .
dlscharge spout 30 is illustrated in Figs.l and 2. | \_}
25 As illustrated in Fig.l, a flexible drive belt 41 |
having an O-form in section is fitted around a belt
groove 27 formed on a periphery of the rotating disc 23.
. The drive belt 41 extends further to pass around a
_ follower roller 44, The follower roller 44 is supported
3oby'a horizontal shaft 43 held horizontally by & stepped
portion 42 formed on. & base plate 20 of the machine main
body D as illustrated in Fig.3. ' .
© °  The follower roller 44 is situated at a position ~ =
lower_than the top surface of the rotating disc 23. The




5 The guide rollers 45 of each of.the forward and backward sides are
~encased in{ajcoin gui di ng casi.ng 46. The coin guiding casing 46 has a coin
pressing pllate 46a which is 'spaced by a distance corresponding to the
thicﬁness of the coin A fromthe drive belt 41 supported 10 by the guide
rollers “45. The coin QU|d|ng casing,46 further has coin guiding side walls
46Db for‘ﬁreventlng the coins A fron1dropp|ng A portion of the coin guiding
casing 46 near the disc section Pis conflgured to conformto the discharge

15 spout of [ eghi C ate 46a is curved
upvvalrod so thgml"fg1 %grji%rglegg E)t Eégégﬁﬁn 98§§$ f%pge‘?rswe%md% heshown) for
detecting a EBFHtAnBsdéﬁ§v?aeanénthhefohlewenormn;pm(ﬂ4uﬁeﬂghppu£ded46b of
each 20 of tbe aOpmugumts}goEaghMe4§oﬁ£‘f~‘s0 r@éér?%rpftﬁdi“fwé ri{an q

e e drive

enmbodi ment of t vention wll. now be describ
motor Mis a@?éasggkw g Féaﬁfrng disc 23 is driven to rotate and the drive

belt 41 o%er 25 tWbeggidder pblhess 485i 6f ad&ch s aix £othard aga ot ating

disc 23 is d r y h [ chani sm f the
forward si des?gﬁg?li‘eew{lﬁh ar& gn?%éf’f%#%%%&hﬁ% %ﬂﬁe% Scoins A
are fed into PﬁeCHBBpSPi‘iéngh?wiﬁetﬁ@ 8 pegoiny presaing pdiate A6are once
hel'd in the wnsenvpsrsgaaee byheramffné@\'@éﬂ%éﬁ%ﬁ Wlgpel2 through the

first passag on the face , turn 1I"'nto tHhe second passage 15
and are dlscﬁgfﬁﬁﬁeﬁﬁt et% %Lﬁf%ﬁgﬂcﬁ hq drive heltg 4di supportedough the
exit 16, Whibe the- guidslnulngrdomm its flowi-ng speed.. In t he hopper 10, -

~é?§g§;grr$L|;°d lfhéogéiﬁsgufﬁqﬁéa3&%&“&“&6(¥¥yéhetlﬁés co ntG%iaqtatyng
side walls 46b for preventing the coins A from dropping. o
A portion of the coin guiding casing 46 near the
disc section P is configured to conform to the diacharge
15 spout of the disc section P and the coin pressing plate
46a is curved upwnrd so that it can receive the c01n A
easily. _ '
A sensor (not shown) for'detécting a coin A is
provided on the outer coin guiding side wall 46b of each
20 of the coin guiding casing 46. '
The operation of the first embodiment of the present
invention will now be described. _
When the drive motor M is actuated, the rotating
U ~ disc 23 is driven to rotate and the drive belt 41 over
25 the guide rollers 45 is also driven. When the rotating
disc 23 is driven forwardly, the belt in a guide
mechaniem G-1 of the forward side is driven in a
direction for-diépensing coins.
When coins A are fed into the hopper 10 through the
30 opening 11, the coins A are once held in the reservoir
'~ space, then move towards the side wall 12 through the
first passage 14 on the guide surface 13, turn into the
~second passage 15 and are discharged onto the top surface
of the rotating disc 23 through the exit 16, while



: nt the coins fromformng bridges. - Thus, the coins S are _
Egﬁrsnhously fed to the exit %6 W t hout breathing or pausing. At the exit
16 the fkat spring 16a regulates the flow of thé-'coins as can be seen from

3. The coins A are driven out on the top surface of the rotating disc:
23 by a centrifugal force and for ed to 10 nove about the rotating dissc 23.
Sone of ‘the coins A which reacheé the selector plate 31 passes under
sel ecting edge 3la of the selector plate 31 to be arranged into a li ne |
towards the dlscharge spout :30. The coin A which | eaves the discharge spout

f the
30.is 15 c V. the drj ve belt I n the gui de mechanism G 1 o
forward si &y' %?%QH{? Wean1passage (not shown) into

whi ch two passagTeB the hdrppe[mllm, cﬂ‘het fﬁifz&fé&tar;@damj Rackwakd ghies are

t ce t he 20 selector
TPafetsy ! braduie SURBIIRNG At e kRS BIGR 29,1 [ nd8, wikhe orsc
e 3t O;H}% scha;gﬂe S’E li’-'tr"@\/@l@@!iyig ‘brddgeisdge ThhepothaosotRy be ‘
23 is halt |
det ect &d b;amrcmusimm td:Q:heeml Q5 a,ig[e,tgégczlt ?{-;%99%?? e a load

f
phenglrjnre;\gztp%i&é;l ns At ”fe'@ at | E’& 35‘55 ESrMBCﬂsﬂsrﬂsul@tn%t ed "
reversely &he fldeow mfotdiegmociasmhcagsmaGeaenf £irba ggﬁkgfgrgezlnd?r gnmdFI o1
I t assa

Fhe & Tve hett t@?ﬁﬂfﬁﬁﬁézgi aEITeR oW 35°8Re, Foryairaace s ariven
to convey FW@“G Mgs dAsch PYdﬁssen§r4§uanie€Drce ah@ foecedurse of this

revers&Orom@weombohtthﬁedt%Qatinﬁlaiea323thesSﬂenafAt¥@ ?ﬁ @éﬁ Borned the,)
bridge at. (g A" beddhs 2He"BeISLEELOp1REE" §1°satnes unges s 1 401 NY
selecting edge 3la of the eelector plate 31 to be
- arranged into a 1ine towards .the discharge spout 30.
The coin A which leavee the discharge spout 30 is
15 conveyed by the drive belt in the guide mechanism G-1 of
the forward side and fed into a. single downstream passage
(not shown) into which two passagee for the coins of the
forward and backwerd_eidee are merged..
If a bridge phenomenon-occurs'at an entrance to the
20 ‘selector plate 31 of the discharge spout 30 on the
forward side, the rotating disc 23 is halted and then
rotated reversely. o _
The bridge phenomenon may be detected by various ' </
~ known means. For example, a drastic increase in a load '
25 current for the drive motor may be used for detection of
the phenomenon.

The coins A on the rotating disc 23 which ie now
rotated reversely are fed into a guide mechanism G~2 of
the backward side and conveyed into the single downstream

30 ‘passage. :
~ As can be seen*frcm Fig.1l, the drive belt 41 in the
guide mechanism G-2 of the backward side is driven to
convey the coines A in the dispensing direction.
In the course of this reverse rotation of the disc



phenomenon and are sequentially brought to the selector plate 31 on the

backward side. 5 The bridgi-ng phenonmenon and*the resulting i nability
of discharge.- of the coins A-:on the forward (or backward) side are not
notlfed by an operator of ‘the machine at all. Thus, the coins A can be

recei ved by the operator continuously w thout becon1ng aware of the
“troubl eNs The 10 troubl es caused byl$he. bridgi ng phenonenon, thus, may be
di ssol ved automatically before he knows. A second enbodi nent will now be
described, referring to Figs.4 and 5. The configuration and operation of

the hopper 1&386@%%61@@ wach %ﬁv%e(fbh:ﬁn@dptﬁéeb.ﬂa'géaﬁftQh%hose of the
fi rst enbodi nent and t not be repeated: here on e guide

section G wi BP Eé"d’@s(?r"i t}'é’(? BRé"eFFPﬁ'SPll&ltéd31t Adegpive EBthEi dg&¥%ri si ng
an 0- ring fiphieadmenon dnidhareosagusgtdiaddy?Brioaghtr tbeehdlsexéssed t o

pass around 31 lel%M?é”}h Iera%%m?gg aiggnsion roller 62. The foll over

roller 61 is connecte fansm Sssion shaft 63 to a drive roller 64
of the guifle sect The @Iiﬂging phenpaengni andgthel resolt ingsinabil ity s

‘around the digev@ ig@ilag 3e64>fb%a E@inkr Ansfl 1hbORoPhald ! V6r | BUCRy Va?{u; be a

transportation and the coins A The belt alternati

round belt. PAEeHEES HﬁthPF #6 |?YfPPtQQ°§PGBHd°5 F ¢ spaching &t nedi at e
roller 65 rotauablwhmmppmmbedohnsaAsbahtbwhreheiﬁaadsyvehélcpéfutdt a

start end of coRYipyehedy WBeRBtk BRaon10B° akaep ok Ph FHboBTar, gL, °
-i nt er nedi ale treubdessgangedobye §hpy briidgdngt pbehomenong- thue s tmay bend .
exkends to th&s@UIW%dr%hk%hatically before he knows.
A second embodiment will now be described, referring -
to Figs.4 and S. '
The configuration and opefation_of the hopper
15 section H and the disc section P are similar to those of °
the first embodimént'and they will not be repeated. here
and only the guide section G will be described.
As illustrated, the drive belt 41 comprising an O-
ring fitted around the-rotating'disc 23 is further.
20 extended to pass around a follower roller 61 and a
tension roller 62.
. The follower roller 61 is connected through a
transmission shaft 63 to a drive roller 64 of the guide .
section G. | , o |
25 A flat guiding belt 70 is used to pass around the
~drive roller 64 both for transmission of drive force and
transpottation and guide'of'thé coing A. The belt may
- alternatively be a round belt. '
| The guiding belt 70 is fitted around a first
30 intermediate roller 65'rotatab1y supported by a shaft
| which stands vertically at a downstream end of the guide
section G, ﬁasaing a start roller provided at a start end
of the guiding mechanism G-1 of the forward eide and a
second intermediate roller 66 supported by the vertical



Tension rollers 68 and 69 are provided to support the |ower surface of the
guiding bglt 70 horizontally: I'n the enbodinent as illustrated, the guiding
belt 5. 70 s conprised of a timng belt and the rollers |nclud|ng the drive
'ro(ler 64 are conprised of timng rollers with teeth to prevent possible
slip. A guiding nenber 72 is proviged under t he guiding belt 70, Ieavgpg a
space corresponding to a thickness of 10the coin A between the |ower .\
.surface of the guiding belt 70 and the upper edge of the guiding nenber 72. °
The oper atshaE {71 hearskancrbretd b ey dedve mm.descrl bed.” When the

tati di o t r el | oGk 'se the foll ower
;gl ?elrngl :aflg ?%A%’Ff\gelaérf#ﬁéao 4 (r“é%/ {%(ac%geu ngc?@kx Bﬂﬁ the first .
i nt er nedi d&the rlAvesr sy faaaret cqhsclemi@bingrmm aot hp@'lilzentﬁlland t he second
i nt er nedi at e r Gid @fhé GansSdtnfer® WWla%strM tt'i’s% hﬁ‘i@ %ﬁéi@e of the

uidin 20 70 . in th | di | nec anlsan- side is
gl’l venglie)[‘i]e"%cﬁ‘ﬂ“%’ss&dﬁﬁ 9 Hely and. lSlhiedgpﬁéeEﬁenon‘enon occurs
‘and the r dirstliuding slrhe?:ﬂnisme:\oansa:d s«:tTrner Qoniprdaedi bQC!:]!iﬁﬂﬁ o]t t2 get ] .
respectiv r v r surface o e
gui gl ng b%aﬂ#&q e gu % r}ﬁgsnr% g’»%?s#rlt%hg%&ward side is driven
in the coin didp gmqg&qxbrn Newprovidedd vodesdithenguddihgbe
descri bedpeitt Im reifeewidyg 4 Gguce f‘eo:?zf&spondlﬁgt R B %aeeknsgpogfment the

Tot hosdBuerastiny 'K e Bt (e Al poRFecs ot FOPCAELAARSHROLE ot ati ng
di sc 80 i e ithet agxpenf etdge ruftammgmgzaxembdra'ldrlve belt 81 is used
instead of theqfd \Gperatibfi of ‘the second embodiment will now be - ~
described. |

When the rotating disc 23 ie rotated forwardly

15 (counterclockwise), the follower roller 61 and the drive
roller 64 rotate counterciockwise, and the first
intermediate roller 65 rotate clockwise. - The- start _
roller 67 and the ‘second intermediate roller 66 rotate
clockwise. Thus, the lower surface of the guiding belt

- 2070 in the guiding mecheniem G-1 of the forward side is

- driven in the coin ‘dispensing direction. |

If a bridging phenomenon occurs and the rotating diec
23 is reverseéd, the rotation directions of the respective
rollers are-alsojfevereed. Thus, the lower surface of

5the guiding belt 70 in the guide mechanism G-2 of the

backward side is driven in the coin diepeneing :
direction. : - .

Now, a thirG embodiment will be'deecribed. while
referring to Fig.6.

30 ‘In the present embodiment, the configurations of the
hopper section H and the disc section P are similar to
those of Figs.l and 2, This embodiment is different in
that & rotating disc 80 is used instead of the rotating
disc 23 and a drive belt 81 is used instead of the drive




belt 41. The drive belt 81 has specifi¢ small projections 8la and the disc .
80 has recesses 80a on the outer periphery of the disc 80. The recesses 80a
-are formed so - as to.correspond tg the small projections 8la. The pitch of
the snmall projections 8la:provided an the drive belt 81 is a bit |arger
then the dianeter of the coin A The drive belt 81 is fitted around the
rotati ng~di sc 80 and extends to pass arblind guide rollers 82a, 82b which
dre each pivotally supported by a vertical shaft and situated at opposite

odes. ar ound BRI ol IR, dEve okt i, B et B ¢ 05, T
posi tions rgmijedtions Blalistchadhye dGisnuted. hfise resesseso @08 onh&heni rd
enbodi ment d‘J_ zb(g,%qspggé&(abe i 3{3_51.:[ RAd.S dihe addsdde spERlalredr 0j ection

.81a of the rlve owar ds t he _di schar ge spout 30a (30b)
by the cent riarmed apas ff corresrand &9 Jheysmald Hrmﬁ‘r% Sd3of

rollers 82a and 82@h@2ﬂﬂ&mmﬂlﬁr@¢mlamﬁmawﬂwa aﬁcmmajs a

i othar go. sLEY Fove tedd g o o TR Y K MhalliRebl | o

.discharge sty
t he coins A—dte_tttbsoﬂmge.d through another  di scharge spout 30b. It is

appar ent fron1Fig adﬁa sured at
a downstream passage %? ﬁ?é] %{gﬁdﬁlﬁqﬁ% rqg Qﬂh{l} arﬁgaz spout
“30a or 30b idisq %@muwemsmtmﬁmqu Fellers r?t Jmvention
will now be gasGyn e aheé eddéH pivota OBy supboted byt hae vEreSienil i nventi on,

the g1 ve Deliede dad S Blo S IEp oAl T oortd U708 a7 oune
whi ch ext endspouts @G0/ | 30b rofli therdisc pertiorn Rl and gbhntder @assabl y at
p05|t|ons '~ around guide rollers 82c, 82d provided outside the disc
23 at positions remote from the discharge spouts. |
The operation of the third embodlment w111 be
described. o
'The coin A is driven by the small progectlon 81a
- of the drive belt 81 to be guided towards the discharge
spout 30a (30b) by the central V-shaped guide and the
drive belt 81 in the region of'rollers 82a and 82b, and
then guided by a guldlng member 83 towards a 51mp1e
‘outlet passage 83a.. '
_ If a bridge phenomenon occurs at one of the
N discharge spouts . (30a), the rotating disc 80 is reversed
immediately and the colns A are discharged through
another discharge spout 30b. _
It is apparent from Fig 6 that continuous
discharge of the coins A is assured at a downstream
passage 83a of the guiding member 83, which discharge
spout 30a or 30b is in operation.
A fourth embodiment of the present invention will _
.now be described referrlng to Figs 7 to 10. S wram e
In the present invention, the drive helt 41
fitted around the rotating disc 23 extends to pass
around two follower rollers 93 and 95 fixed to shafts 91
and 94, respectively, which extend horizontally in
"different planes and supported rotatably at positions
- intermediate '



internediate -18- between the disgharge spouts 30a, 30b and the guide
mechani gns G 1, G2 (Fig.9). Guide rollers:106, 107 are provided to pass
the drive belt 41, which is fitted around the rotating disc 5 23 and
tending in a horizontal plane,-_around the follower rollers 93, 95 to
extend in a vertical plane'. A F}ﬁst drive roller of the guide sech&on Gis
fixed to the shaft 91 and a second drive roller 98 is fixed to the ‘efaft :
94. 10 A guiding belt 100 of the forward side is stretched between the *
first drive roller 96 and.a first driven roller 97 and a guiding belt 101
of the bletueed $hee discharge:speuyshdPiecAObhandctbadouidec Tol ler 98-and
a second pdcdhédisgn® lean 9%_215p1 .9)Extensions -of the ends of the peri pher al -

wal | 21 -- mhlc face the rge spouts a, 30b, respectively
-~ forma gui & °b5? gP% 3 g ?F@ Qﬁpaiaedbﬁgepﬁﬁﬁb€F°105 has two

passagesdaﬂvpob@l&nsladmadehtibofﬁheed—adbaﬁaatue 2004t $ng0a1e80b. The two
passages ;er ?‘ %P%in Oiﬁ'gg ngggaieg?hgg Sgﬁﬂuggtghﬁ gui de rail 102 |

~i.s provided a arge Spo under the
gui di ng @thQEQW Gplﬂﬁ§ﬂféﬁuaﬁ§ spdex&poﬂginhe ventitabiplame gui di ng belt

éOPt The gw qu 4 rige tdrl?@ kr®13@rSbEUdhedghias- abetkaweehl Cknggsf%a]géﬁg ggl ;hi
‘belt is i,stance corre

fron1the 3&@ @%ég%lgéaa Ph@eﬁﬁPapaFgVP f821°€h9§h§sofﬁ€? dpERd, in-the
gui de net¢henishaf® 34af t he backward side, a slide rail 103 is fi xed to a
br ack 6 104 39.?&#?&& be&ttﬂba BFX@ﬂetgggwﬁrg F?@éoigfsépﬁiéﬁ%g'ng base

“menber 105. anemm I S"SO Situated that.
t he uppePe§UBpac§thfﬂﬁétgGrGVQgrQéﬂer 96 and a' first driven NS

roller 97 and a guiding belt 101 of ‘the backward side is
stretched between the second drive roller - 98 and a second -
driven roller 99,
15 - ‘Extensions of the ends of the peripheral wall 21 --
‘which faces the discharge spouts 30a,'30b, respectively, -
form & .guiding baee ‘member 105. The guiding'base member - -
105 has two paeeagee at portions adjacent to the ~
_ discharge'epoute 30a, 30b. The two-paseages merge into a
20 single downstream passage 105. 0
A guide rail 102 is provided. adjacent to the-
discharge spout 30a and extend under the guiding belt 100
~ of the forward. eide along the length of the guiding belt :
'100. The guiding belt 100 is so situated that the lower
25 eurface"of the belt is spaced by a distance correspdnding
to the thickneee of the coin A from the upper edge 102a -
of the guide rail 102.
On the other hand, in the. guide mechanism G-=2 of the
backward side, a slide rail 103 ;e—fixed.te a bracket 104
30 which is in turn fixed to a side wall of the gﬁiding base
member 105. In this arrangement, the guiding‘belt 101 is
8o situated that the upper surface of the guiding belt
101 ie spaced from the lower edge 103a .of the slide rail
103 by a distance corresponding to the thickness of the




101 ie spaced fromthe | ower edge 103a-,of the slide rail 103 by a distance.,

- The operation of the
ondisng to the thickness of -the 19- coin A.

-?SL;?ﬁpenb ?nent will now be described. During the forward rotation: ﬁf t he
rotgging disc 23, 5 the drive’'belt 41 is driven in a direction fromthe

- roller 95 to the upper,follower roller 93. As a result of
Lﬁis Igglﬁgﬁ;r surface of the’ QU|d|&8 belt 100 operates to drive the coins
Ain a di spensing direction. Thus, the coins Ais discharged to a Versed o
di spensi ng spout 10 (Figs.9 and 10) If the rotation disc 23 is ref they
a bridging ph 3 on, the drive belt 41 is driven in a direction from

u r S|de of the
upper ‘to the | overTips opev@eidm &F Ashd f’élﬂzE 3 113 po
gui ding bel 117 &ts the di spensi ng directi on%éﬂﬂ?l 105, AAf ff][t o o
di scharged al ong e wer -edge 103a of ‘the slide rai e}ring
“enbodi ment of trm;aningnthen&nrwdra\Mddaﬁlﬁﬂ13% Q%ép&bQﬁ in§h§6§?03§

" th section tled
to Fig.11. |ftﬁél%ﬁ\ﬁaesedgltegig z}ifv ﬁ[ng 1oy Eyemnghendboverent s.

d r spout
'tlj'ﬁfeoggl ;QeA ﬁ’é‘%&% %9& %&*@edlpmexsmum& bwvlheiasson ‘Q

~rollers. Moreemrlt @f aHis, %ihel hlowa’ @hetalcd Elfgt é&bngégﬂgt %{'Ee'}@:tsor

t ons 25|nterne
é%é?esléibaﬁ& e%é%&. %%é? é bF c9dne; dsdac e ddppenging diredeiow| | er s
111a and 1115'hu§.sutmapod.msomast adachai.-geasltfaowgaﬁ d“i‘}fgb&gr‘gt E gng; :: ;/gd
| I §C out 30. Drive roller
EgesﬁgpfstiquﬁgQ h ?gﬁgﬁpﬁg rollers 111a, 111b, respectively. The dr|V|ng
bekt 41 is extendéﬁ &PGuﬁechéourdiecraBlissréi&nsedlﬂﬁ a- bridging

phenomenon, the drive belt 41 is driven: in a direction
. from the upper to the lower as viewed in Figs.B and 9.
' Thus, the upper side of the guiding belt moves in the
15diepensing direction and the coins A are discharged along
the lower edge 103a of the slide rail 103. : :
A £fifth embodiment of the present invention will now
' be described, while referring to Fig.11,
In the present embodiment, the guide section G is
zoprovided before the discharge spout 30 as different from
: the foregoing embodiments. The coins A are forced to be
discharged or swept out by rotation of rollers.
More particularly. as illustrated in Fig.11,
U ~ rotating rollers 111a, 111b are provided at pOSitions
'zsintermediete between the selector plates 31 and the
discharge spouts 30, respectively. Each of the rollers
l1lla and 111b is gituated to contact, at its lower end,
the coin to drive the same to the discharge epout 30.
Drive rollers 1l12a, 112b are connected to shafts of the
m)rotating rollers llla, 111b respectively. The driving
belt 41 is extended around the drive rollers 112a, 1l12b
through idle rollers 113a, ‘113D, reepectively, as
‘illustrated in Fig.11,

- The drive belt 41 leeving the rotating disc 23



t hr ough |dIe rollers 113a, 113b, respectlvely, as illustrated in Fig.11.

The drive{ helt 41 |eaving the rotating disc 23 . -20- passes-the idle -
‘rol] er 113a of ‘the forward side, passes t.he drive‘roller 112a of ‘the
fd(mard si de downwardly, passes lower idle rolleéers t13a', 113b', then goes
upwardly through the drive rollerggll2b of the backward 5 si de and the idle
rol l-er 113b of the backward side to reach the rotating disc 23. In th&
present enbodi ment, the drive belt 41 is preferably a resilient one such as

an O ring passsedtha 1b£efe6£B@rn913ﬂb0§|ﬂﬁ@tférwérﬁ”b ﬂ&;ﬁﬁf ent one is

| opr ef erab used. 0, fit no I g U|d|n ‘at’e adjacent
topt he di s%ﬁarggg‘s’%ougg‘l f_gﬁi? n%f' E‘?ﬁ%?'ééqg %@Y‘Pﬁ@ghspout The
surfaces opagpges rb?Wersidlearolldjas aIJessbatBrBw,t h:tfez{ &fddd ent materi al :

such as r mi§ thF6EaRPERE ALV 2 Pfald 11 1 T AP, (i Jolr g OW De

descri be th t arr ernent rot-at o
for war dl ? aﬁ‘?tgf?g?l’é?nﬁﬁau%b ®F vehe ibackwande stdiden too force the
coins A t oveach the rosatinged £8c syt 30. When the disc 23 is reversed by

- .occurrence of ag rQt at lLer 111b forces t he
'coins Ato the descﬁaar%lges out%@%'ﬂt rﬁtﬁj‘#ﬁe %ﬂllt Ad d—éscrl bed,
referring RXefexably Qorqsslltﬁlt onq'tstml‘erds)ctmﬁng:huda&ea 9. ngabl e
nmenber 120cwdi £6r S %q; d;&a%&%r (fj’lf’ggt’-tPo t he -
forward or back rd ro atlon 0 e rotating |sc [ stfated in
Fig.13. aﬁﬁ% t:@!(ﬁ mare ddightdiyspensi ng positions in the
gw de sect ion @& agtei.ﬁﬂﬁgupxiw ¥4 md&r&e% ft'h%”kl'i'sﬂ:%al@eaﬁgot@s

30 is inclined towards -the dispensing spout. :

The surfaces of the rollers 111&. 111b are coated
with a resilient material such as rubber,

15 The operation of the fifth embodiment will now be
described. :
With the arrangement. when the roteting disc 23 is

- rotated forwardly, the rotating roller llla is driven in
a direction to force the coins A towards the discharge

: zospout 30. When the disc 23 is reversed by occurrence of
a bridging phenomenon. the rotating roller 111b forces
the coins A to the discharge spout. .
A sixth embodiment will be- described, referring to
Figs.1l2 to 16. ' :

25 This embodiment includes a swingable member 120
which swings upon entrence of the coin A eccording to the
forward or backward rotetion of the rotating disc 23 as
illustreted in Fig. 13. By this swingable member 120, the
coin dispensing positions in the guide section G are

308witched as can be seen from Figse.15 and 16._

' . More specificelly. the swingable member 120 is _
pivotally supported by a shaft 125 which is snpported in
a horizontal plane, at an intermediate position of the
discherge spout dividing a forward side and a beckwerd



More specifically, the swi ngable nenber , 120 is pivotally supported by a
shaft 125 ghich is supported in-.a-horizontal plane, at an internediate
“position of"the discharge spout dividing a forward side and a backward
-21{iside. The swi ngabl e ‘neéntier. 12 conprises a forward side wall 122a and
a backward side wall 122b ‘and a top nber 121 which form a channel shape.
The sid&-walls 122a and 122b have -|'6wér ends which extend outwardly to form
“pPpawl s 5 123a and 123b, respectively. The pawl's 123a and 123b are directed,
at the respesidee tu‘peeawspgoblght\éxybepmzdcsmprhaestmefom&d wd‘e-ﬂces of
t he respecti a g C e f 0, Isc 23
when thg SWi ﬁﬁlg ‘f’z§ag§ % Q%é%“%g& Qf'&g WEM ﬁfg?oér\‘/%:kg trs? de o rg t he
backwar d S|dé 1 pH éFH]ﬁBﬁBeP chomnel 5F69?dedT%9 gide walls t32Ae gnd he top
plate 121 of 12bs awagmbhernenberwﬁzah eXt 6Ad NEGEWAE 1P ¢t ot LormMpaiild S
plvotallyéf E 9L gg agzsge 15 out I s connected to the arm nenber 124.
The connecti g ?2 'fﬁ?fﬁ%? ﬁﬁ%bted to a coin slide nmenber 127. The.
drive belt 41 mhlEhelpaWRBtéa3aroudd12&b ape directidc @3 the ext ended to
pass around 0 I 1 ' ' I 46 o tically.
i—eb{oeweiva tig! Lﬁag  EHLGRELY Sp U8 e he! A0 AW

| nt ermedi at e bet ween t he di sc ers, rrve belt 41
i s support ed®ByEREeHPE Fhﬁlﬁﬁ?ﬂﬁchﬁv?dpew¥%lmﬁﬂ hight Iy doush dher rollers

131 and 132 aﬁefseenseteﬂetﬁoeat%gwm mlmﬁoﬂh@ra#ﬁ@m Fnenfpelyy drive

roller 137 0 he g e throu er. tran shaft 133 -
and a | oweP E é §ﬁ1§%?§ﬁ§ ﬁ ?gﬁ OrYR% e5$$% $€ tokhe, | over
transm ssi onsé@efts 133 and 134 are disposed hori zontal l'y. :

- _ An arm member 124 is provided at a side portion of

the top plate 121 of the swingable ‘member 120. A
connecting rod 126§ which is pivotally supported at the

15 outside, is conoected to the arm'mémber 124, The
- connecting rod 126 is further connected to a coin slide
member 127.

. The drive bel_t a1 which is fitted around the

. 'rotating.disc 23 is extended to pass around follower

20 rollers 131 and 132 which are arranged vertically.
Intermediate between the disc and the follower rollers,
the drive belt 41 is supported by rollers including an
idle roller 130.

R The follower rollers 131 and 132 are connected to an

25 upper drive roller 135 and a lower drive roller 137 of
the guide section G through an upper trdnsmiséion shaft
133 and a lower transmission shaft 134, respectively.
The'upper and lower transmission shafts 133 and 134 are
disposed horizontally. . : | _

30 * As can be seen, for example, in Fig 15,_ guiding
belt 139 is provided between the upper drive roller 135
and a roller 136:dioposed oppositely to conotituto a
.guide mechanism G-1 of the forward side. |

Similarly a guiding belt 140 is provided between the '



30 As can be seen, for exanple, in Fig.15, a guiding belt 139 is

- provided etmeen the upper drive roller 135 and a roller 136 di sposed
oppositel to constitute a guide mechanism G 1 of -the forward side.

Sifnlarly a guiding belt 140 is provided hetweer the -22- |l ower drive
rol'ter 137 and a roller 138 dlspo§§d oppositely to constitute a QU|dvng
“mechani sm G2 of the backward sidé“ In operation, the positional LA
relatlonshlp betmeen 5 the coin slide nenber 127 provi ded between the guide °

mechani s n d t gUI i ng _bel.ts d 140.is as foll ows:

Wien t he %lgg' ﬁﬁgf §$7 8af€§1fﬁ §§%oa3FpBB§Ftlon the upper .
surface obgposimeﬂuemolzbnsxﬂtmtehaIghidamg pleghandsmt Be2tof sheface of the -
disc 23 i qxghf%p@adg me, there is a space corresponding to the thickness
"of the coin between the | ower surface of the |l ower, portion of the guiding

belt 139 and t H® oRSFatddmatbepositional selatinprbdp botwean . \en
the coirg &Ihdie:dmfmarid&hmdroqawed»rwiaadubﬁeweaaStheoguiwe | ower

di'sc 25, mAGRRSTEPA G Ane o2 ald SAEC osARRe BratE 008 844, RS o1 A°

bet ween t Has uppébl@mmhace of the QU|d|ng belt 140 and the 20 | ower surface
of the coin sl higHRColAT 51108 AREHRY 12704 tEScﬁEF&hiﬁnﬁc’%ﬂ?Pt will

now be descri be en the disc I's rotated-Torwar he colrn A com ng
fromthe Positions; &hez uppes §“Flfé°§vm§gébleem25‘bﬁé‘rr53? 190ipatkeng t hrough

the pawiobag® plhiR @@ rtha t%W%‘dQ"fach ol Qﬁbedihb BbeiELdeA!VatixiéZZb and
does not vanc%§§1qJ% I SC_any gg g el igkggégqgfto the -
di schar ge ® & 5RARE §8F58398V RE LPqkhe A\
' the coin A between the lower surface of the. lower portion
- of the guiding belt 139 and the upper surface of the coin

slide member 127,
15 When the coin slide member 127 is located in an

upper position, the lower surface of the member 127 is in

the same plane as the top surface of the disc 23. There

is a space corresponding to the thioknees of the coin A

between the upper surface of the guiding belt 140 and the
2olower surface of the coin slide member 127

The operation of the eixth embodiment will now be

deeoribed.-
When the disc 23 is rotated forwardly, the coin A
coming from_the left in Fig,ld enters the swingable : W

25 member 120 paseing'through the pawl 123a. The coin A,
however, is blocked by the side wall 122b and does not .
advance on the disc any more. Thus, the coin is forced
to the discharge spout 30, while being guided by the side
wall 122b.

.30 - At this time, the coin slide member 127 oonneoted to
~ the conneoting rod 126 is in the lower poaition, with the
swingable member 120 inclined to the right. Therefore,
the coin A from the diacharge spout 30 is received as

shown in Fig.15.



~wal | 122b. 30 At this time, the coin slide menber 127 connected to the
* connecting rod 126 is in the | ower position, wth the sw ngable member 120
i nclined t8~the right. Therefore, the coin A fromthe di scharge spout 30 -
is rgceived as shown in Fi'g.15. . -23- Mire specifically, the drive belt
41 fitted.around the rotating disc 23 is extended to pass around the idle
roller ™30, passing around the folle2®f rollers 132 and 131, again nerge to
return to the disc as illustrated in 5 Fig.14. - In the forward rotatlon of

the disc 23, the grive_bel ve
that the upper drﬂ?ﬁerBPFggf%§ggighng% eﬁL? ?%gfgo?Fomer ﬂﬁgnﬁﬂgl |s
rot ated i n atder cotatAngf dascoddXxis exntengedsto F35%.4%Qﬂ94 Qﬁet#ﬂ¥? t he -

coin Ain CO%&%:W&% 195@%15?“’8&09&&'[{:&8 eb11bRe s Wslirerdeii2 kdd i s
guided in.the_d penS|n direc

_ ion c 23 | § evers the
driving dlreéﬁﬂonaﬁé B wgrgeEPsERTYRY Fﬂegﬁﬁméisﬁr?%e Wt he
backward spgd@iigs 14qQt atadthe fogiwvardt robationr ofvthe 1disd\5231.5 the esul t of

this, the coi,n,A t t
N Thi o e oaRake Baifr {3y BHL0Rs ! UR YRR LrAGE A bkt [0 ANl R A1
from t he posithadnthieonppes ﬂrgVQSrahaerhé3§oFﬂnBP¢tEﬂrﬁﬁﬁkﬁeJ§Hi¥Q¥QﬁM t ched

to the upper 895k 481 18 rotafedcYRNhNaeEBediERNbe hbtokexdespi i bed
referring to Fig.1l7 present enb glnen IS S bs apt i aII t he nme - as
that of the- fPﬂet5enbddlﬁeﬁ?38}EeBF £Biss HheqPRLD % %r°?91 Tﬁ% -

EEICUZE G 18%he lowerFipgrtiohhefguhdi gidmhbebelﬂ&smrigwmd@d tdre dr| ve
Fg&éwer,lfhg%ﬁg ggﬁpgg%%%§chk¥Fggggﬁct t he c0|ns to convey the sane.

- When the disc 23 is reversed the driving direotion
is also reversed and the lower drive roller 137 of the
backward side is rotated in a direction of arrow Y-l A8

15a result of this, the coin A is conveyed on the upper
portion of the guiding belt 41. At this time. the_
swingable member 120 is raised by the coin A as different
-fxom the position shown in Fig.13 and the coin slide
membex 127 is switched to the upper .position.: '
A seventh embodiment will be described referring to
Fig.1l7. .
The preeent embodiment is substantially the same as
that of the first embodiment except for a guiding roller -
N ' in the guide section G. .

25 In Fig.l, the guiding rollers 45 for guiding the
drive belt"41'ie'adapted to'direotly contact the coins to
convey the same. However, the present embodiment |
includes drive rollers 151a, 151b which contact the drive
belt 41 to transmit the driving force and guiding rollers

30 150, 150b which receive the driving force from the drive
rollers 15la, 151b, respectively; and adapted to contact
“the coin A. A pinch roller 152 is provided between the
drive rollers 151la and 151b. :

The operation of the seventh embodiment is similar



‘includes drive rollers 151a, 151b which contact the drive belt 41 to.
transm-t @he driving force and guiding rollers 30150, 150b which receive
the driving force fromthe drive rollers 151a, 151b, respectively, and
ad(pted to contact the coin A "A pinch roller 152 is provided between the
dri've rollers 15la-and 151b. The gperation of t he sevent h enbodi ment .4 s
simlar -24- to that of the firf%t enbodi ment. However, the presetws
enbodi nent i s capable of solving sonme difficulty involved in the first

embodi Moo thibe B fiesle JROUnBEHLme nceasp,s u dpRg poLlere 45 function

d e IS require
3$|v;|geﬁﬁ fimeﬁﬁ 3ﬁe°F€Eb§GrPScé°éViPBeSPUPa ﬁﬁgiduttyzﬁnvof%Edthls

~reason, iin ithen€édestaembodifmantye thethavelrat Eﬂﬁoéimgﬁtbeei é%pgsglt

PL%Q?Bna%egg uggggglgggébggngh E@FF&iQ“tB°g§€$VPeﬁ%1%#FQC)tQQ»cktve bel t -
41. ReBedsi mgaudwedo tpi g:u.ep ther apperi bursacet 6¢ aneeagﬂ} tlfé(;inpg:‘ ”fﬂte of =
nogi fi ca |
Sovent b anpadhCRHel Sop Bertbps oF, EHROFORRRIAG afsdTEYs' FRdi mont. i the
present gggﬂd?ﬁéﬁ?“*tﬁ& aﬁuoecseserxltoscnengg hh@uhdbe&cbf\ﬁhecnIe{|16216§ :
first guddiwe benteullﬁlbmhlﬁhgh&ia&EStﬁenQQi@e|He idhtdre drive roller :

The
o ovelr| b 9a BLERRET AT RLTEACES Suhthdon, memni dush o 163, The
~ internmd0P8:Bipgh| spllepsi| Sorgi-ueabeys:ponstedtngadratre tﬁ?tggnltm 2?713;3: Ing:]ts »
ST e 2o AbEsarmAB kT chig e, O O LMY IOSTL
enbodi rreﬁ?ggﬁ’f §W§°$;'Bﬁ{'¥h‘é fsehepresent invention. |
The present embodiment is a modification of the
seventh embodiment and basically similar to. the. first
15 embodiment. ' -
In the present embodiment, the drive belt 41 ie
~wound around a drive roller 162. A first guiding roller
161 which rotates conjointly with the drive roller 162
transmits its driving force to an intermediate roller
20 160. The intermediate roller 160 is in contact with a
second guiding roller 163. The intermediate roller 160
- is rotatably pressed againet the guiding rollers 161 and
163 like a pinch roller. : : : _ .
The operation of the present: embodiment is similar ' ' \,J_
25 to those of the first and seventh embodiments. ' |
The present embodiment differs ‘from the seventh.
embodiment in that the pinch roller 152 is provided
between the drive rollers 15la and 151b to assure the
rotation of the guiding rollers 150a and 150b for
30preventing possible slip of the drive belt 41 in the
seventh embodiment, whereas the intermediate roller 160
is provided, while positively contacting the first and
- second guiding rollers 161 and 163.
' _According to the preeent'invention, even if a



enbodi nent in that the pinch roller 152,is provided between the drive
rollers 15 q and 151b to assure.the- rotation of the guiding rollers 150a
and 150b fOr 30 preventing possible slip of the drive belt 41 in the
sevght h enbodi ment, whereas the internediate roller 160 is provided, while
posi ti vety contactlng the first and-ggcond guiding rollers 161 and 163.
ACCOFdIhg’tO the present invention, even if a -25- bridgi ng phenonenon
occurs, coins can be dispensed contlnuously More -particularly, when the

COi NS CONVeySsi dy1hd Cphekethémsh & ecu s 2 M:@&&M{&%ﬁis edene spout due
to the brldgl%ﬁ%ﬁgeno non, .the disc, is reversed 5 iately to dissolve

t-he bri dgi ng® VRUBHY and19FR RAF icutar W o % %m*@@u§PyVFMPéugh
anot her spouty fheisrotatingaidorand rnde dﬁdhm&&@&bﬁﬁohbesﬁehﬂs before

he know an S stgntial interruption..
Thus, the }s/u&s‘?)%;lgél’ o%ﬂ"? ﬁﬁ%% élﬁet?&ge 'Eﬁ 33’&% reNereeeq- aE\d t he
operat i o ef¥frediately t?rp#’eﬂmi%r@mhﬂidgfﬂg wludmmemgeandnthe obt ai ned
basi cal | y byc@{,wlﬁ@@m %‘%Th%rwhbgﬁ'ﬂt enpl oyi ng’

expensi ve hani s coin: ensi ng machi ne
havi ng a hop "?s'se'?f? o‘?P?’c'ﬁt%’E &A# %&‘%é’lg@%ﬁﬁ% "& ncs&gy section
whi ch i ncl udesfare hetlabbe ahy croubla eh Witke madhdneoppd withbuen
substanti al | Zon an er, h S updi ng said
~disc for pr eé\//eélét‘#gnag%il ns ﬁ ,@h{ﬂﬂﬁ, *t hg'rhglos?f férh%m tu%éeﬁﬁiogr Héé'{é‘gt Egn from
bei ng scd® chey %ERJI Qﬂei%citﬁ aindmized and the operation | .
B efficiency is improved very much. This advantage can be '
. obtained basically by providing another set of some

existing parts without employing expensive mechanism.
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‘coi ns deposi t-ed on the disc to guide the coins to an outlet which machine

., ‘conprises a drive source .connected to said rotatable disc for continuously . :

rotating said disc in a-forward or backward direction; neans for switching
the driving direction of the drive source,to change the direction of the
rotation of ‘the disc; said outlet having t wo i nput passages defined .~
relative to the perlpheral wal | so tHidP~one receives coins ‘when the d#%c
rotates in the forward direction and the other receives coins when the disc
otates | prligrdiackwar d direction, ‘respectively, and said guide section has
mo gui de“nmechani sns associ at ed mnth the respective passages for guiding
coins thereto in -association with the rotation of the disc in the forward

directionnd the rdiai idispindiiy dathine MR RRF e dh r%d-rl 0 thla, m-1, which

respectiv COoi n di spensi ng ., ma,chl ne_das cl.al
“further %lﬁ%'r |s&&iﬁ’§a tg’&‘%c‘ﬂ RRSY SeaEebwhich drive source -
and neans inedpdtes \aertotaﬂ&blckatda(SQ rsj.tmrezi tundait e tth:ﬁppt’ri ving direction

of the drj [ clained in claim
1, - 27-Qé%ﬁ er tcgl g‘é{; ag}%rl Ve r{}"%]’(ﬂi r%rt (?Und the rotatabl e
di sc to dHeFém‘Pé'as\ar‘r@na smnqyxmlnq)lsamd dise ttat a!rmrg:anhgjomst ream

“ends of t&oinad mﬁa@mﬁa ] tid ol JRitiorgripded to pass
around 5 hgfo ro Ier apl%éillty of "dui de ro ers provi ded in each .
of the guP& Eﬁﬁe & GeGthPbWhich Facrives t ext endi ng

- -bet ween t keinst ale@lmlsauﬂds(brﬂmhet I oo lHe0 I ded U .coinsP s @ ace of said
Bortac opubBe e Sl SR A o SRR Lat
gui de mcﬁ&nﬁ%@%ﬁa@%m@mpm@m m‘basspm(sai@ to a
disc in a forward or backward direction; means for
switching the driving direction of the drive source to
~change the'direction of the rotation of the disc; said
outlet having two input passages defined relative to the
'periphera;l_. wall so that one receives coins when the disc
rotates in the forward direction and the other receives
coins when the disc rotates in the backward direction,
respectively, and said guide section has two guide
mechanisms associated with the respective passages for
guiding coins thereto in association with the rotation
of the disc in the forward direction and the rotation of
the disc in the backward direction, respectively. N3

(2) A coin dispens:.ng machine as claimed 1n claim 1,
which further comprises. means for detecting a change in
load of the drive source and means responsive to the -

detecting means to switch the driv:l.ng direction of the
drive source. '

(3) A coin dispensing machine as claimed in claim 1, __
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t hi ckness of the coin fromsaid top surface of the drive belt. 15 (4) A
coi n di spensing machine as clained tn claim1, in which said guide section

*has a mechani sm arranged in & V- shape which opens towards the outlet of

t he peripheral wall, two rollérs, a drive roller and a free roller, 20
provi ded adj acent to t he dlscharge spouts respectively, upper and | ower -
internediate rollers rotatably supmi~ted around a vertical shaft situated
at a nmerging point of the V-shaped nechanism a flat guide belt extended

-V-shapes, passing the.drive roller, the upper 25 .injernediate roller,
t e free rolwkichnfurheer wenpriaes fedmive rttﬁ]tt'erfz"L t@ﬁ‘;l’tﬁ?% ttg‘Fs provi ded

tro support |gueky mtai)gé &; d¥Bre QﬂhélébadiEJ ta ﬂ;iltld'&rer neyiders forned in a
channel shape, openi ng at é% r ovi de tt '#@S%q‘% A% | ower

portions of BhElatedsrt Tﬁﬁﬁe DT ons 0 gui de _belt

bei ng -spacednéyhan téms aneei&odrieee)cheﬂ.hgaebig mtm%é‘% nFsa AEO¥BAN from
upper surdac 0, S e £@@?@ ér}dﬁuéggsald rotatabl e
disc is f$tt€ e é?%ﬂgwég ggf é#t %ﬁ#£$?|s urth extended t 0 ass around a
roll er - 2progddedciadeash L5 Hkhe Q)‘F’-%%l'EF%F??’tég"F%I?%r BURPXGTe qgui de
section. (5) of«tﬁ@hnodl 808G ¥ Bt Nexrending estweenithen 1, 5 which

furt her corrprlses a fl t bel at | r tly
| arger than EotftEhig ef 5? ?ﬂé\ €€¥ Pgsgé‘gé %6 o dlés.%:ﬁhéﬁfna&r bggsses
‘conpl enent aryamdtposau.dnpoﬁj bhmdms‘mdi?é'éeb%-‘enﬁ HPRITEeq t’t'e% round,

sai d belt (f]ehgﬂté MH e*if&gngt?f’fi@epé‘fstﬁé%&ﬁtﬂﬂed&iﬂﬁcfCﬁd&@ situated.
adj- acent { |sc ass

es and_addi ti onal de rqllers |located’
"_-out\s,k de and EFQE%&EE @BBBFrsHF‘EiV%‘F‘Fp Br&fc ﬁm Igglé"’a ﬂe%ﬁn N

so as to be spaced by a distance corresponding to a
thickness of the coin from said top surface of the drive

belt.
' 15 . ) E _ . ‘
(4} .A coin dispensing machine as claimed in claim 1, in °
which said guide section has a mechanism arranged in a V-
shape which opens towards the outlet of the peripheral
. wall, two rollers, a drive roller and a free roller,
20 provided adjacent to the discharge spouts, respectively,
B upper and lower intermediate rollers rotatably supported
around a vertical shaft situated at a merging point of
, the V-shaped mechanism, a flat guide belt extended in
. v-shapes, passing the drive roller, the upper
25 infermediate roller, the free reller'and the lower
intermediate roller, tension rollers provided to support
lower portione of the guﬂb * belt, guide members
formed in a channel ehepe opening at the top and provided
" for the respective lower portions of the guide ' belt,
30 said lower portions of the guide . belt being epeced by a
- distance correeponding to the thickness of the coin from
upper surfaces of .the respective guide members, and in
" "which said rotatable disczis" fitted with a drive belt

which is further extended ‘to pass around a roller
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section i ncl udi ng a gui de menber opened in association with the discharge

. passages the peripheral. wall- for 15 receiving coins t hrough the passages

extending to a downstream passage. (6) A coin di spensi ng nmachi ne as
claimed in claim1l, which further conprises a,drive-belt fitted around the
20 rotatabl e di sc whose rotati-onal glrectlon may be switched, upper and

| ower follower rollers drivable by“Said drive belt situated at an &~
internmediate p05|t|on between the forward gU|de mechani sm and t he backward

uj de nechanlsnts t the n yotat pl ane vertical to the 25 -
ot at abl e d|?8ne§ 8 FoF%@% pP&vﬁ&gﬁ ﬂﬁiﬁﬁérﬁﬁFGE ReEckhei guider the

f orward rotaBD@nonhlch is connected to the upper follower roll-er, another
roller provided in the guide nechanlsntfor t he backward rotation which is .

connect ed t the | ower follower roller, driven rollers 30 provided in-
associ at i on (#it hAt oigr Pispeasiags maghine mer sdrdmaddinheladmkbar d

rotationd roaﬁe@tEuekmergubﬁgrbsbbsaptgutdsdltehsefﬁgtBfoﬁéh¥f0§£'éffs and
the correspg mgs é&& ﬁ hers I&i a gui ral _
f.orwar d rota |on §%§ ﬁﬁagﬁ °§ a Eéétgﬁaeg EBRresdRnding to a-
t hi ckness oﬁaﬂﬁerﬁﬁﬂﬁbﬁ¢odiaCIba&ﬁngurEseeseb tomplementappdivith gui de

r

>

bel t, and asﬂ!adﬁrojbéhﬁohﬂrtEhfeEQQKWaEﬂersﬁit'??t%@&cghéée é@g?ed wtha

space corresggad % ness of face. of
the correspB b SG be B@I?urF??-Ae§6FﬁdG§sE§nEFﬁg ﬂﬁ@ﬁﬂde@n@delalned in .
claimi, lﬂ\hromléuathﬁtuaeeﬁraﬁa&eﬁ @itk (L SERAMR pAbRNbEY) afld CaARRIbLHANt | et for

- both the dléﬁpﬁ 1R nd e domnstreantpassage ;t7
rotatable r rggcovgre 4é'€?$5h§?° ﬁﬁdOV|ded in the \,J" '

di schar ge paggugegﬂ-wehheeauw@#wﬂeto sweep the c0|ns conveyed on the
rotatabl e diget@sh ohclBeingracgeead nemBazsagenedels &05b&1stion

J with the discharge passages the,peripheral wall for
15 receiving coins through t;he_ pass_atges ., extending to a
downstream passage. | | -

(6) A coin dispensing machine as'cldimed in claim 1,

which further. comprises a. drive belt fitted around the
20 rotatable disc wmx*arotatlonal<h1ectum:naw'beswntched

uppex and lower follower rollers drivable by said dr:Lve _

_belt situated at an intermediate position between the

forward guide mechanism and the backward guide mechanism

80 that they can rotate in a plane vertical to the : \U):'

25 rotatable disc, a drive roller provided in the guide
mechanism for the forward rotation which is éénnected to
the upper follower roller, another roller provided in the
guide mechanism for the backward;fotaticn'which-is

~ - connected to the lower follower roller, driven rollers
30 brovided in associatidn with the drive rollers in the
~ forward and the backward rotation, respectively, guide
belts provided between the drive rollers and the
' axzeaxmdux;drunﬁﬂe:mﬂlers " respectively, a guide™

rail for the forward rotation which is provided with a
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connected to shafts of said rotatable roIIers 15 respectlvely, and a

resilient belt fitted around the rotatable di sc and extended to pass around o

‘the belt rollers of the rotatable rollers through idle rollers di sposed
adj acent to the guide menber. "20, (8) A coi n di spensi ng machi ne as cl ai ned
in claim1, which further ‘conprises swi ngabl e nenber rotatably supported
by a shaf# which extends horizontalT4"in the radial direction of the
‘rotatabl e disc and having two side menbers hanging froma top of said

Kngabl e rrenbséc&hesbr% éa&fnéheocal Elﬁiexenébe é@rmé deadl #:An Rackward
at i onal ect.i ons | SC. respecti vi de n(% on the
rospeoyive ﬁﬁnﬁ%?gaﬁﬁl% e cprebreondbadn Bigen, BhLln@ A the
respective sigeicgenberaitofoal tivei hgcl_:dne:dorutetbommmichm spmmgddde .
menber, said é%ﬂ%%?a@&”@ﬁh@é‘ﬁ&ﬁdlh{;t@g 1319::[7%9&069 58 i hrough

one. of the side er to stop - the coin:
from passifg FReMsAREUPRBEcPUBFACE RE tRe| F%E?“F‘E)‘F‘F’e‘?% f gpide dhedE -pel t
fitted around the rotatable di.sc which are disposed vertically so that

Lhey Can LOTEAT, U BolhPaTeughbLAE nacniaR; ad! dalls LA UARE 105, VPP
mechani sms  whwhichaferthen nespeisesoa spiide megber datting weromon| @kdet rol |l ers, -
respectively, f&p%fzhalﬁg b%%rﬁggggg gs andg;d_%ngscg sRosed in a coin feedl ng

direction.in assomahon w t | ower drive rol]ers;

respect i velly, IQURHEELRR PABEARE. heT 1'§¢B‘é’ren§o He5s RRVeRedetith e upper and
| ower drive ré¢tietsonal maeegm]:epmxide@guu rdiackhrige \yassagesyen rol | ers,

respectivelY rBaSRLPiRbis BB TRFHen r ik oBRERY BELVERL 8 tRectoandride
SWi ngabl e nendésctout ¢f the eerpeeneudingaaaiﬁﬁﬁer Red5i T9ldATDr a | ower
‘position for gyhfleBfedN8oCOhABLs "of said rotatable rollers, _
15 respectively, and a resilient belt fitted around the
rotatable disc and extended to pass around the belt
rollers of the rotatable rollers through idle rollers

disposed adjacent to the gu:.de member.

20 (g) A coin diepensing_ machine as cleimed in claim 1,
‘which further comprises a swingable member rotatably
- supported by a shaft which extends horizontally in the
radial direction of the rotatable disc and having two side
. members hanging from a top of said swingable member which
_' 25 face the coins in the foxward andthe backward rotational dJ.rectJ.ons of
the disc respectlvely, pawls .prov:.ded on the respective side - _
members which are directed outwardly at an angle with the
respective side members for allowing the coins to.enter the
swingable member, said swingable member being tilted when
3¢ a coin passes through one of the side members to lower _
 the other side member to stop - the coin from passing the
same, upper and lower follower rollers for a drive belt'
- fitted around the rotatable d:.sc —~which are disposed -
vertically so that they can :otete in a plane vertieel

L
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association with the | ower coin guide, belt and the 15 upper coin guide
belt, respectively. ( 9) .A coin di spenS| ng: nachine as clainmed in claiml,
whi ch furt her conprises a drive belt fitted around the rotatable disc to’
drive the same, follower rollers 20 situated at ‘downstream ends of the two
gui de nechani snms, said drive belt P{I?I ng ext ended to” pass around the ~,
follower roller, a plurality of ers of a-smaller di amet er provi deg" in
~ each of the guide mechanisns to contact a portion of the drive belt

€ proi o mtticomeSrichear e it Wik RGOV JdhL g (80

| ler pro d for.cl ogely pressing the driv t agal ns
a snmal | er ? ﬁ’et éuld?ol F°e§l§58fi“a the Fespeskdive gandidenmeckhandameal |y fixed
to the respdch @deldannscted lter Baishiupgedt lavias 1e,fwea- lfangewesdi ameter 30
having a t gedardsl éégﬁé@l s dobed mn@q_og,%r}ta ni ng{?an Egger sur f ace o_f

the rota a%g% di sc pre ‘menber provi de t he gui de _
mechani s %%%ﬁé@d l?fdé-“& ddxestion ﬁ-@sp@ﬁacmgtﬂ.onavitthckness of .

the coin f ke Wsﬂiﬁ argE lowalr Biri¥e rollaks (%@aﬁe@%&@eggw&?ﬁ? ng machi ne
ted around -

as cl ai ned cI h further conmprises rive

t he rotat ang di S n(t?eo d\lgne\}é F?&ié’awﬁmf"gﬁe&,@ﬁtﬁ&ﬁpe‘ﬁbeswaa: eandt
downst r eamteHES dirives rm.d.egm dadrma:bams‘bondﬁ.ng pppeti ana ! st han the _
rotatable dt-se-ens%o(iﬂfsvefhsbhcbgbaﬂ xbendqd 'iﬁiﬁégga ound the fol | over

roller, drijvable rollers o amet ér provi ffeach of the .
~ gui de methSAFERE Sy Rt tRBoRPPER Gﬂdt I#éedﬁpverbepﬁ-negumedl ng between
the rotat abedtdi, seaddd colia Boilevwmember Bleliag Ber caAnbatbd to i de rollers

of "a | argeg,, har a ah0|zotal Iane contalnlngthe o
rot at abl e éu gga\%ﬁﬁghm\g&g P‘u xegtc %xfﬁ?l;‘? ﬁ°§5 4RaPRVERPSD| | ers, idle

rol | ers prBofdEdoBpsEr eamiovesapasisiibnr foc‘f ga:.ding the coins in
association with the lower coin guide belt and the

15upper coin gulde belt respectively.

( 9) A coin d:.spensing machine ‘as claimed in claim 1
which further comprises a drive belt fitted around the
. rotatable d:.sc to drive the same, follower rollers

.20 situated at dcwnstream ends of the two guide mechanisms,
~said drive belt being extended to pass around the
follower- r_oller, a plurality of rollers of a smaller
diameter provided in each of the guide mechanisms to
contact a portion of the drive belt extending between

' 25the rotatable disc and the follower roller, a pinch roller
provided fcr closely pressing the drive belt against the
rollers of a smaller diameter, rollers of a 1arge
diameter which are coaxially £fixed to the respective
follower rollers, said rollers of a larger diameter

3ohaving & tangentizl line which is. in a plane containing
an upper surface of the rotatable disc: . and a pressing
member provided in each of the guide mechanisms 8o as to
- be spaced by a distance corresponding to a thickness of ~: ~~-n.C
the coin from said tangential line.
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larger di ameter, in the guide mechanisns, respectively, 15 whose
_peripheries contact sai d -horizontal :plane, .internediate rollers provided
for the respective guide mechani sns whi ch respectively contact closely both
the rollers of a | arger diameter, and idle rollers, and a pressing nenber
provi ded above the roller of a Iarger 20 dianeter and the idle roller in
each of \{Zhe gui de nechani sm so’as t¥-be spaced by a distance correspondlng
to a thickness of the coin fromsaid top surface of .the drive belt. (11) A
CSLQ di spensi ng machi ne substantially as hereinbefore 25 described with
r rence to, and as illustrated in, Figs. 1 to 3; or Figs. 4,5 .and 6; or
Figs. 7 to 10100r AFiqpin Bispentigg mezhipelds slaimgd ip: cdaimily, 18 of the
aCCO”pany'ngmﬂﬁﬁ%&ﬂﬂﬁrther comprises a drive belt fitted around the

rotatable disc to drive the same, follower rollers

situated at downstream ends of the two guide mechanisms -

5 at a position lower than the zetatabbe disc, said drive
belt being extended to pass around the follower roller,'

. drivable rollers of a smaller diamet_er provided in each of
the guide mechanisms to support a portion of the drive
. belt extending between the rotatable disc and the follower -

10 roller horizontally, guide - rollers of a larger diameter
which contact a horizontal plane containing the rotatable
disc whieh are fixed coaxially with said driven rollers,
idle rollers prov;ded upstream of said rollers of a
larger diameter, in the guide mechanisms, respectively,

15 whose peripheries contact said horizontal plane,
intermediate rollers provided for the respective guide:
mechanisms which respectively contact closely both the
rollers of a larger diameter and idle rollere. and a
pressing member'provided abocve the roller of a larger -

20 diameter and the idle roller in each of the guide

' mechanism so as to be spaced by a distance corresponding
to a thickness of the coin from said top surface of the

L ' drive belt;
~(11) A coin dispensing mach:.ne substantlally as hereinbefore
25 gescribed with reference to, and as illustrated in, Figs. 1 to 3;
or Figs. 4,5 and 6‘ or Figs. 7 to 10; or Fig. 11; or Figs. 12 to 16;
or FJ.g. 17; or F:Lg. 18 of the accompanying drawings.
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