1 CO N SORTI NG DEVI CE * e L S . T Thi“s invention relates to a
sorting device for coins, or so G I “teokens", for use tn a gane or other

slot 5 machi ne. For operating a’conventional slot machi ne, ga% @OQ(Q
general ly made of chronme-plated brass coins. In order to di st¥i{d nat )
special coins for a particular machi ne fromiot her coins by neans of a
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with an increased demand for a wide variety of different specfal “col ns’, it
becones difficult to meet the demand sinply by varying the di mensions of
the coins. 15 This inyerdriomaelates tand se5bibg deNige Foxhopins,

for making a cgingd omyYRehOw diditn Of et aidél in RO'g&MaMRe. o€nELi BIBKe
of synthetic resin,is disclosed in pu‘bl i shed Japanese Uility Model
applicati & NsacRiD€z7/1988 by Junichi Hamano. A coin made of a
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sorted by an i héxXxpensive an 'e coin sortfng device genera used I n
a convenili®nalageotmadehiwitth | @ t pAYtdsnHa | dlianeter and a particular

thickness different from those of other coins.

However, with an increased demand for a wide variety
of different special coins, it becomes difficult to meet
the demand simply by varying the dimensions of the coins.

15 In view of the above, many proposals have been made
for making a coin from various kinds of material. For
example, a coin made of synthetic resin is disclosed in
published Japanese Utility Model application No.
110977/1988 by Junichi Hamano. A coin made of a

20 combination of heterogeneous metallic plates in various
forms is disclosed in published patent applications Nos.
1063271980, 27902/1987 by Haruo Mituwa, Tetsu Nariani et
al, and 60323/1989 by Nicofa Ierpo.

However, the above-mentioned coins have 1less

25 durability than conventional homogeneous metal coins. 1In
addition, the above-mentioned coins cannot be sorted by an
inexpensive and reliable coin sorting device generally used
in a conventional slot machine. In this connection, it is
necessary to use a relatively expensive electronic sorting

30 device. '

As prior art relevant to the present invention,
published Japanese patent application No. 29308/1988 by
Hiroshi Abe and published Japanese Utility Model No.
3014371987 by Hiroshi Abe disclose means for sorting

35 nonmagnetic coins and ferromagnetic coins as genuine coins
or spurious coins.




nebessary to use a relatively expensive electronic sorting 30 device. As
prior art relevant to the present invention, published Japanese patent
appl i cafion No. 29308/1988 by Hiroshi Abe and publ i shed Japanese Utility
Mbdel NO~ 30143/ 1987 by Hiroshi Abe disclose neans for sorting 35
nonmagneti c coins and ferronagnetlc coi ns a8 genui ne-coins or spurious

coi ns. 2 1t is th ore an object of the present invention to provide a
coin sorting devi cer&h%‘@n efoze an phjecte f the present inyentians to
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end to an outl et en e ral]l and_pi cks sp eed ore I'n
the outlet end®BFtaap HPE“&I' oﬁﬁeajFﬁiﬂﬁ-BSt BF?nsaﬁ‘-em Qnﬂﬂe petingg

nenbers di sposmembéracedjaténthetd aid toinaPRhputd patRINGhEC ddpalbie Oofhe

coi n and q)ef | eg‘H:PQcE:R%g out of the path a non-acceptable coin with too
high a degree of ferromagnetism whilst allowing passage of
other coins; an inclined rail for receiving a coin from the
input path whereby the coin rolls from an inlet end to an
outlet end of the rail and picks up speed before flying off

15 the outlet end of the rail along a trajectory; and one or
more deflecting members disposed adjacent to the rail for
applying a magnetic field to the coin and deflecting the
trajectory of the coin if it contains ferromagnetic
material, the, or one of the, deflecting members comprising

20 a guide magnet which is disposed at the outlet end of the
rail and has an arcuate surface to which an acceptable coin

with a sufficiently high degree of ferromagnetism will be
held by magnetic attraction so that the coin rolls around

the arcuate surface before following a different trajectory

\_ 25 from that followed by an unacceptable coin with too low a

- degree of ferromagnetism. : _
By the term paramagnetic is meant having significant
magnetic properties but less than those of a ferromagnetic

'\/.

material. : ,
30 - In the accompanying drawing"s:
Fig. 1 is a perspective view of a device according to
an embodiment of this invention;
Fig. 2 is a schematic front view of the device;
Fig. 3 is a schematic side view of the device;
35 Fig. 4 is a schematic rear view of the device; and,
Fig. 5 is a schematic view illustrating the operation
of the device.



trajectory of the coinif it contains ferromagnetic material, the, or one

of the, deflecting nenbers conprising 20 a gui de magnet which is disposed

at the outlet end of the rail and has an arcuate surface to which an )7s
acceptable coin with a sufficiently high degree of ferronmagnetismwil|%dge

" held by magnetic attraction so that the cdin roIIs around t he arcuate
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operation ofmamraem by. the liQQMMhQ,dcm n, for use as a token for a

gane machi ne, hasppagt ifuha{ooaa&a»naﬁ ngt Lcgpr gﬁ&féraswy:awﬂl-shsl t veadmBe
recogni sed as a genuine coin.

ama netlc coi'n éribed and
claimed in ROEFENEppFR S5 am’lma'e 8’952%'%99 and the Wiﬁf‘ﬁﬁnﬂggﬁﬁt were
material ancuged( onpgeciron powder, as the ferromagnetic material, was

10 mixed into a molten mass of brass, at a temperature in the
range 9‘00*—1’300‘0,' and comprising the Cu and Zn, as the
nonmagnetic material. Alternatively the nonmagnetic
material could include resin and/or ceramic material. o/

The mixture was electromagnetically agitated to

15 disperse the fine iron powder unifornly in the brass melt.
The reason why the content of the iron powder is given the
upper limit of 8 volume percent is ‘that ‘a greater content
cannot be uniformly mixed, tends to aggregate, and combines
to form agglomerates. This results in intense_ local

20 magnetization by a magnet to cause the effect similar to
that of -_ferronagnetic material. In addition, the lower

- 1limit of 2 volume ©percent is chosen because the
paramagnetic effect is ef-fective]_.y .ab_s_ent with a smaller
value. The mixture was -solid-ifieq:-into_ a moulded piece

25 which was then rolled into a plate having a thickness of
2.1 mm. After the plate was coined by a press, nickel
plating was carried out. Thus, paramagnetic coins having
a diameter of 24.26 mm and a weight of 7 g were produced.

In the paramagnetic coin thus produced, the iron

30 powder was uniformly disp_er_sed and mixed in the brass. The
coin exhibited para_mag_n_e_tic properties such that it could
not be attracted and deflected by a magnet providing a
magnetic flux density of between 700 and 800 gauss but
could be attracted and deflected by a magnet providing a

35 magnetic flux density of between 4000 and 5000 gauss.
Therefore, this paramagnetic coin is not significantly
attracted by a ferromagnetic-material attracting magnet




material by the foll ow ng nethod. Fin “'on pamder of 2 - 8, preferably
3.3-3.5, avolunme percent, Cu 65 volune;percent #and the bal ance of Zn were
used. The iron powder, as the ferronagnetlc naterlal was 10 m xed into
a nol tenvdass of brass, at a tenperature in the range 900-1300C, and
conprising the Cu and Zn, as the nonnagnetic“-naterral. Alternatively

the nonmagnetic naterial could include resin anq or ceramc terial
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powder uni f or M whHikt danbattract andTeapttaeoa w/erra &gnetientodh sheh asn
powder is given the upper limt of 8 volune percent is that a greater
content cannot be uniformy mxed, tends to aggregate, and conbines to form
aggl oner at es. This results in intense |ocal 20 magneti zation by a
magnet to cause the effect simlar to that of ferromagnetic material. In
addition, the lower Iimt of 2 volune percent is chosen because the
paramagnetic effect is effectively absent wwth a smaller value. The m xture
was solidified into a noul ded piece 25 which was then rolled into a plate
having a thickness of 2.1 nm After the plate was coined by a press,

ni ckel plating was carried out. Thus, paramagnetic coins having a di aneter
of 24.26 mm and a weight of 7 g were produced. In the paramagnetic coin

t hus produced, the iron 30 powder. was uniformy dispersed and m xed in
the brass. The coin exhibited paranmagnetic properties such that it could
not be attracted and defl ected by a magnet providing a magnetic fl ux
density of between 700 and 800 gauss but could be attracted and defl ected

by a\gpgnet provi ding a




35 magnetic flux density of between 4000 and 5000 gauss. Therefore, t_hi S
_paramagnetic coin is not significantly attracted by a

ferromagnetic-material attracting magnet providing a magnetic flux-
density between 700 and 800 gauss which Tn attract and capture a "
f erromagnetic coin such as defl ected ds shown by an arrow B, and falls

beyond a | epuine .accept ance osed., under
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When a norkmgmctgengine Iacmpﬁancen openingo ZIOOV\dispegede urider the
ferromagn S ed.r 2 he
nonmagnet RComEh PREEC12) BaBEng b bAq obBiLhETER" Bhbwhpy

i nfl uence @ ax¥e¥Wcent influence fromthe magnets 13 and 17. The :
nonmegnetic coiymdf a Rohfgnetlild dasinin) arbuf imdr{tl todl166" a

e 0 el SR A ey otk n S Baad ok FEGK) RAI BeA-Eharne
magnets  irgylinéd rabbrmpeu&e nomgagheticocolh D elldes omgaebag auch as
sol enol ds'parabolic trajectory E wi{:hout influenée or sufficient
influence from the magnets 13 and 17. The nonmagnetic coin
10 D then collides with a buffering' rivet 21 for impeding the
movement of the coin D which then passes through a
returning dpen‘ing 22 as shown by an arrow F to be returned
in a known manner. | | W
The inagnets may be permanent magnets or
1% electromagnets, such as solenoids. |



CLAI M5 1. A coin sorting device for use: in a sl ot machi ne—&nd—hzv' ng—
j udgi ng neans for judging whether or. .not- ‘the'coi ns have a‘ deﬂr

par anagnet ismwithin certain limts, the 5 judging means mumtm MHJ”",

attractNeng nmenber adjacent to a coin i nput pakh and capable
out of the path a non-acceptable coin wth® too high a degree Yof
ferromagneti sm whil st all owi ng passage oé%r coins; an inclined rail for
receiving a coin fromthe |nput path 10 eby the.coin rolls froman
inlet end to an outlet end of 'the rail and picks up’speed before flying off

the outiet end pf thg £ath 3oPBeng AROLES' 20K WA BHOaOE1EY! ﬁaéﬁ&h.ecta

menbers di sposed adjacent to

or applyi ng magnetic fi el
coin and def | ed}3VHNY hdudgi ngt?%?%%t@ﬁ‘i/ flﬂd‘lg'é pther or nof,the soi ns
fe_ra omagneti c rdwe i &l c(ljegbée Gf paandg: ﬁétlfi?de&ieninPﬁemmﬂ azgahtarl HHe a
gui de magnet s di sposed outl e er as ,a
O eust o SuB ac iRy nSBRS Coliriakng An AtErecEion: Rebbar A3attntids co
of ferromagnet iscolin Iirl;thQsathhahd dapatsbe o f (alatraatingmub afhdhe pattoi n
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f err omagnet i smfeasromagnet femcwhilstaallowing pmseagenc: othercepinge an
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claim?2, where the the first magnet at I'n

ensi r OV
path i s bdPnee¥hgyreb, ﬁo@’%rﬁpgdp frap ‘an A@‘EI%%?CE“QS%EI apneutifts done
of the precedi /g the rail and picks up speed before flying off the outlet

U : end of the rail along a trajectory; and one or mnore

deflecting members disposed adjacent to the rail for

_ applying a magnetic field to the coin and deflecting the

15 trajectory of the coin if it contains ferromagnetic

material, the, or one of the, deflecting members comprising

a guide magnet which is disposed at the outlet end of the

rail and has an arcuate surface to which an acceptable coin

with a sufficiently high degree of ferromagnetism will be

20 held by magnetic attraction so that the coin rolls around

the arcuate surface before following a different trajectory

from that followed by an unacceptable coin with too low a
degree of ferromagnetism.

25 2. A device as claimed in claim 1, wherein the attracting.
member comprises a first magnet.

3. A device as claimed in claim 2, where the flux density
provided by the first magnet at the input path is between
30 700 - and 800 gauss.

4. A device as claimed in any one of the preceding

claims, wherein the, or one of the, deflecting members

. provides a speed reducing magnetic field for reducing the -
35 rolling speed of the coin.



clainms, wherein the, or one of t he, deflecting rrem )

reduci ng magnetic field for reducing the 35 roII he coi n.
5. A device as claimed in any one of the precedl W!Fﬂl[i n the
gui de magnet provides, in the path of a rolling coih, @&

bet ween 4000 and 5000 gauss. 5 6. A deviice as clained in any one of the

precedi ng cl ai fur t.her conpr|5|n a.sorting nenbe osed befween the
attracti ng%menb RYiFRe 35 ICKm %’)rt"flnga'(%l ﬁé‘%yoﬁar{ﬂ?gulpﬁe‘?ﬁ i ons
and del i vecilag mes;c ofiteats in Jtthe quides arignethpriovidlesndinftidepatd lof 7. A

device as o UIPLAD EbEHT & HHBE CAanBDeoeer Aliedif! D0B3° AP HddS !
di amet er and partf cular ‘wei g e sor ne conpri
di anet er/ wgR@RS.sorting cradle 15 for sortl ng coins by dianmeter and

wei ghtgand del i vering acceptable coins onto the rail by rotation of -the

cradle. 8. A coin sqQrting device, substantially as _described with
reference o thé a@SSH‘ﬁ&n $g dredmedysin any one of the preceding

claims, further comprising a sorting member- disposed

between the '"attracting member and the rail for sorting

coins by particular dimensions and delivering acceptable
10 - coins onto the inlet end of the rail.

7. A device'-a‘ls claimed in claim 6, wherein ‘an acceptable
coin has a particular diameter and a particular weight, the u
sorting member ';compriei_ng a diam'eter/y_reig'ht sorting cradle |

15 for so‘rting' coins by diameter and weight and delivering
acceptable: c'o'ir;s onto the rail by rotation of the cradle.

8. A coin so_r-t,ing-de‘vice,. substantially as described with
reference to the accompanying drawings.



