- 1 - CON VALI DATORS This invention relates to coin validators. 5

Many different forns of coin validator are known in the prior " art,

i ncl udi ng those which operate electrically and those which operate
mechani cal ly. Mechanical coin validators tend to be expensivaandi 2 g

unreliable. Electrical validators, whilst having a 10 relatively high
degree of reliability in at |east sone respects, tend to be expensive,.

The object of the invention in one aspect is to provide a relatively sifje
coin validator which is 15 i nexpensive but is nevertheless

sufficiently reliable for .a-variety of uses. Accordyng_to_the;preSenLg]?.~.--d
invention there is provided gogfi VADMDATOR®r ~ as 'set .out in -claim 1.

Optional 20 features ar& set out tn_the—remaining clains. The
guide may be constructed so that coins of different size will pass
t he sensor at different -2- distances therefrom - the sensor being

oper abl e -t o Weseinventiohanedagles i cwin tvel bdatars.

5 Many differeht forms of coin validator are known in
the prior art, inciuding those which operate
electrically and those which operate mechanicatly.

-- -~ .-
Mechanical coin validators tend to be expensive and

unreliable. Electrical validators, whilst .having a
10 relatively high degree of reliability in at least

some respects, tend to be expensive.

The object of the invention in one aspect is to
provide a relatively simple coin validator which ise
15 inexpensive but is nevertheless sufficiently reliable

for a variety of uses.

£

According to the present invention there is provided a
coin validator as set out in claim 1. Optional

20 features are set out in the remaining claims.

The guide may be constructed so that coins of

different size will pass the sensor at different

i



The sensor may conpri-se first and. ‘second conductlve 5 .- menbers- o
positioned adjacent - said path 'so as to be capaC|t|ver | i nked by a coin -
passing therealong and circuit neans for producing a signal dependent-upon

said capacitive linking of said conductive nenbers. 10 As is well
known to those skilled in the art, a particular probl em which is
encountered with coin validators S that a coin of the
appropii-at e denonination to be validated, or a good replica thereof,
m ght be suspended on a string, inserded |nto 15, the validator to be
-sensed .. and’. val j dat ed .-and then Wi t hdrawn..- “Thi s robl ém has beén”
difficult to ofdstomeas) herefnaR, arthe | rF%.‘“Eﬁ”éf e‘??b‘h‘ger%%?%ﬁ? oEOt he

present i nvention i n yval.i dat or erable to v |date or reject a
coi n dependent &86%?3[ %8“% Hféstz'ﬁ‘ce °%)efrltego°°’f’brth%? Mthe coin is
sensed. Wth this arrangenent, attenpts to defeat the validator by
inserting a coin on a string-and then withdrawing it it are unlikely

to succeed vg%;; %Eh fg gt n®erL0HahsL$6L to
be within relatlve nflm %llns&éefl WII% f??lcult or t g%erson_
5 members positioned adjacent said path so as to be
capacitively linked by a coin passing therealong and
" circuit means for producing a signal dependent-upon

- -® - ..
- said capacitive linking of said conductive members.

10 As is well known to those skilled in the art, a
 particular problem which is encountered with coin
validators is that a coin 'qf the appropriate
denomination to be validated, or a .good_ replica
thereof, might be suspended on a string, inserted into

15 the validator to be sensed and validated and then
withdrawn.  This problem has been difficult to
overcome in the prior art. 1In a preferred embodiment

i ' bf,the present invention, a coin validator is operable
to validate or reject a coin dependent upon the time

20 period for which the coin is sensed. With this
'atrangement, attempts to .defeat .the validator by
inserting a c¢oin on a string and then withdtawing it

it are unlikely to succeed provided the

i



|nsert|ng the coin on a string to. ensure ‘that- it --is |n5|de the

“val i.dator’

from above of part of a coin

~and” adj acent. the sensor for-an 5
invention is described further, by way of exanple, wth ref erence
the acconpanying drawi ngs, in which: 10 Figure 1 is a perspective view

val i dator according to a preferred enbodi nent. .

approprlate tinme. The

of the invention; 15 Figure 2 is a vertical, |ongitudinal sectiongal ong

the line 2-2 of Figure 1; Figure, g __is a cross-section along the |

Ng¢ne

3-3 of Figure 2;-20 Figure. 4 is an electrlcal bl ock diagram of «circuitry . -
~included .in h%fé’ﬂdl@tﬁmé’fpé:fﬂ:\&e.@s Jsé@ é’b pe glﬁﬁhﬁx' Sré‘l&éi\?éllf di-agr am. o

-correspondi hg to Fi gure 25 - Figures:6A and 6B indicate
pr ogyged lllliuﬁd”les.ﬁidéllﬂﬁ rvylm H%gﬁﬁewhmdf&r aml _person

signal s

10

15

20

25

lnsertlng the coin on a string to ensure that it is
inside the wvalidator. and adjacent the sensor for an

appropriate time.

The invention-is-described;fﬁrther, by way of example,
with reference to the accompanying drawiﬁ§s,"in

which:

Figure 1 is a pérspective view ﬁrqmjapove-of_part of a
coin validator according to a preferred embodiment of
the invention;

Figure 2 is a vertical, lqngitudinal-sectioh-along the

line 2-2 of Figure 1;

Figure 3 1is a cross-section along the line 3-3 of

Figure 2;

Figure 4 is an electrical block diggram' of_ circuitry

included in the validator of Figures 1 to 3;

Figure 5 is a circhit diagram corresponding to Figure

4;

o

i



ngufé: 6C_ indrbafes--tinE'-beriods def i ned by a5

m cr o- processor “incl uded in ~ the preferred enbodi nent. Wth.
reference to Figures 1 to 3, a coin validator 10 conprises a faceplate 11,
a channel 12 attached at one 10 end to the faceplate ‘11 and

mounted to extend obliquely downwardly as shown in Figure 2 and a sensor
9 (Figures 2 and 3) in the formof a printed circuit board nounted on the
channel®42. 15 The faceplate 114 s provided with a slot 14 which is
in- register . .with . the. <channel- 12 and extends transversely

thereto. . The: cham‘ligluria% Ganamids 68 a.daﬁmtb7 aﬁcgrwl\serqmﬁdxmeilbwalds ﬂi&aand.:"'.-- :

the slot 14 is positioned so that a coin may be inserted therethrough 20
i nto the channel cizcatitxypodi Fligunesndt @nd &p tangd base 17 i.e. near to the
top of the divergent sidewalls 18. The slot 14 has a width and hei ght such
as to permt; with a small clearance, insertion:of coins, such as coin 20,
of the denonlnatlon to be validated whilst 25 b] ockj n |nsert|on of

‘coins of | argeF guxRet &€ oAPCHCAERSs s tAMe  mexdods nd el verR¥ence? of
the ) § : micro-processor - included =~ in - the preferred
embodiment.

With reference to Figures 1 to 3, a coin validato¥®-10
&Jé comprises a faceplate 11, a channel 12 attached at one

10 end to the faceplate 11 -and mounted to extend
obliquely downwardly as shown in Figure 2 and a sensor
9 (Figures 2 and 3) in the form of a printed circuit
board mounted on the channel 12.

15 The faceplate 11 is provided with a slot 14 which is
in register with the <channel 12 and  extends
transversely thereto. .The channel 12 comprises a base
17 and divergent sidewalls 18  and the slot 14 is
positioned so that a coin may be inserted therethrough

20 into the channel 12 at a position remote from ﬁhe base -
17 i.e. near fo the top of the divergent sidewalls 18.
The slot 14 has a width and height such as to pernit,
with a small clearance, insertion of ceoins, such as
coin 20, of the denomination to be valiidated - whilst

25 blocking insertion of coins of larger diameter or

thickness and the spacing and divergence of the



- is"operable sm&wﬂyge £g Sbgnehanhbeip Slgee?ﬁé‘ﬁiéﬂtsapﬂ

sidewal |s 18 of channel .12 is chosen so that coins:- of thls denon1nat|on
such as coin 20, wll slide down the. channel 12 and pass the sensor 9
at arelatively close spacing thereto indicated by dinension X. 5
Whilst coins which are thinner than the coin 20 of predeterm ned

denom nation and/or are of smal | er dianeter.than the coin 20, can be
inserted into the channel 12 through the slot 14, such coins, such ass20a,
will travel down the channel 12_at a nuch greater 10 di stance, sus#f as
_distance X2, fromthe sensor 9 than the valid coin 20.  The sensor -9 |

£h301ﬂbsb§nce

" between the -coin. and the sensor as the coin travels' 3omn the gui dé and
to produce arpigndénbmihs&eiony t8athlds coihh20, CRLDl sifde Vabws only

when, the <coin passes sufficiently close to the sensor. Thus,
over si zed cotls dahannebe p2eaﬁﬂtpdsérﬁnebeeﬂgornSeateé hélatibelyalidator
by the size of the slot 14 and wundersized coins will pass the sensor 9

with a di st anbesehispacing0 thereto gimdicatedalbylatdimeesionn. Xhe sensor
9 conprises first and second rectangul ar conductive plates 13,15 fornmed on
the Under surWiakks®f eoins pryvhieh earecuthinperrehanothgscoin 2020  coi ns
25 travelling down the guide 12. The,plates 13,15 are coextensive

in the d|Hﬂﬂ#%ﬁ??ﬁrﬂbW%ﬂeH@eﬁ?m+ﬂ%tt%¥n and/or are of smaller

diameter than the coin 20, can be inserted inqg_;he
' channel 12 through the slot 14,‘Such~'éoins; such ™ as
20a, will travel down the channel 12'at'a'muCh:greater _ N-)
i0 . distance, such as distance Xﬁ,.frdm the:sénsor 9 . than
the valid ,coin. 20.  The sensor 9  is operable to
produce a signal which is dependenﬁ'uponithé disiance
between the “éoiﬁ and the sensor  as thegcoiﬂftravels
down the guide and to produce a signal indicating that
15 the coin is valid only .when; the. coin passes
sufficiently cldse to the sensor. Thus, 'oversized
. coins - will be prevented ffom béing insérted into the

validator by the size of the slot 14 and undersized

O

coins will pass the sensor 9 with a distance which is

20 = too great to validate the coin.

i

The sensor.9-compfises first and second rectangular -

conductive plates 13,15 formed on the-undersurfacé of

the printed circuit board so as: to .facé -coins
25 travelling down . the guide 12. The plates 13,15 are

coextensive in the direction of movement of the coin



-"6- but spaced apart from-each other to leave a'gaplmjthin.mhrchifnefsfén{fi1"

16a of a T-shaped conductive nmenber 16, al'so . forned -on the underside of
the printed circuit board, is |ocated. The cross piece 16b of the
5 T-shaped conductive menber is positioned between the plates 13,15
and the faceplate 11. As showh in Figure 4, a high frequency oscillator,

for example producing a signal of 3.58 MHz, has its output 10 connected
bet weers¢ he plate 15 and the condycLive menber 16, which is grounded.
Sensor. circuitry 31 has its input connected between the.plate 13 and; ground
and its output canedpscéd dﬁe:tnﬁﬂémoéaﬁﬁnaﬁhéfotoclé&viét aygaﬁ whehen -
output is, i'nturn, connected to a 15 m croprocessor ~ 33. Since the
conduct i ve nenberwnibhst@eomudndlﬁatefs&eﬂ%éﬁapedecbnduatiyelmehbeeslﬁhe
plates 13 and 15 fromeach other and its cross piece 16b electrically
isolates the platess figrmed ononthecenderaidenpfutheepripntedncincudt in

the region of 20~ the slot_14. Wen a valid coin 20 of conductive
materi al passes dRRMFYhe &8 dkeaetedose Thet herpsat eBigegeanybls, ofhethe
5 T~shaped conductive member is;positionéd between the

plates 13,15 and the faceplate 11.
As shown in Figure 4, a high frequency oscillafor} for
&J example producing a signal of 3.58 MHz, has its output
10 - connected between the plate 15 and the conductive
member 16, which is grounded.  Sensor circuitry 31 has
its input connected between the plate 13 and ground
and its output connected to the input of comparator
. circuitry 32 whose output is, in turn, connected to a
15 microprocessor 33. Since the conductive member 16 is
grounded, its stem 16a electrically isolates the
plates 13 and 15 from each other and its cross piece
.16b electrically ‘isolates the plates 13,15 - from
electrical influences present at or in the region of

20 the slot 14.

When a valid coin 20 of conductive material passes

down the guide 12 close to the plates 13 and 15, the

oscillator 30 is connected to the sensor circuit 31
25 . via the 5capacitance- between the plate 15 and the

adjacent portion of the coin 20 and the capacitance



“bscillator 30 is connected to the sensor circuit 3125 via the

‘capaci tance. bétween” -the - plate 15. and 't he adj acent portlon of the coin
20 and t he capacitance - 7 - between the plate 13 and the adjacent
portion of the coin 20. This capacitance gradually increases as the coin
. noves nore and nore into registration wwth the plates 13,15 i.e. as the
area of overlap between the 5 plates- and the coin increases,s~and
the maxi nrum value that the capagitance reaches when the coin Vs
conpletely in register with the plates. 13 and 15 depends upon the si ze

. of -the coi'-nspapgesiil Sthel Opgaess: 1@0ahaetmleataa§ak%n%ngo&mﬁw £Hfte ‘coin -

passes this 10 ‘point as it noves along the gui the capacitance
decreases. Teosn 2De s®hisr capaeiitanredjradediy iintreapes adcehand. '
supplies to the conparator 32 a voltage whose ~ magnitude . is’
dependent upoim t meveapamotancend Woeecdmiar regisdZatdcar mddedttie out put
15 a signal to the mcroprocessor 33 when the voltage exceeds a

t hreshol d whbtates 381 150itRat asyihedares of owerdap ndetaeen, ahethe

m croprocessor 33 responds to this signal to validatate the coin or
ot her®i se. plates and the coin inecreases, and the maximum value

that the capacitance reaches = when the_f-comn is
completely in-'register. with the plates 13 and 15
depends upon the size of the coins and its closehess |
to the plates 13 and 15. After the coin passes this l Lf
10 point as it moves along the -gﬁidé;i the capacitance" |
decreases. 'Thusi the sensor'circﬁitry 31 senses this.
capacitanée- and sﬁpplies¢'t¢~ ﬁhe--comparatbr- 32 a
- voltage . whoséi"*magnitude is7fdependent7'ﬁp6n the
capacitance. The.camparator 32 is arranged to output
15 a signal to the microprbcessér 33 when tﬁé §oltage._
exceeds a threshold which is-set'se;that_~valid”_coins
may be indicated, and the microprocessor 33 résPonds

to this signal to vélidatate the coin or otherwise. :K“

20 In Figure 5, the oscillator 30 is shown as 'comprising.f
a crystal 50, transistor 52, resistors 54 and 56 and v s
capacitors 58 and 60. - Capacitors Cl and C2 represent. -
the capacitance betweén the coin 20 and the plates 15
and 13 respectively and,capacitor C3 represents the-
25 . capacitance between member 16 and the coin. The

sensor comprises diodées 6} and 62; a capacitor 64 and



20 -in Figure 5,.the oscillator 30 is shown as conprising a crystal
50, transistor 52, resistors 54 and 56 and capacitors 58 and 60.. '
Capacitors Cl and C2 represent the capacitance between the coin 20 and
the plates 15 and 13 respectively and capacitor C3 represents the 25
capaci tance between nenber {16 and the coin. The sensor conprises

di odes ;61 and 62, a capacitor 64 -and -8- aresistor 66. The
arrangégent of capacitors Cl, C2, C2 gd 64 and di odes 61 and 62 is such as

to form-a voltage doubling circuit. - Thus, as a valid coin noves down the

guide.12,.. t he voht xgeistorcapsici t The dirangement of capaicdltprs leddd, -
In the absence of a coin, the capacitor 64 discharges through resistor
66. The conpar at 68 8nrdcéipendedigdes Bdgand Bizdds mugde asup tsf feymst & s 68
and 70 connected to one input of a 10 conparator anplifier 72 and the
capacitor 74 conVedtegeadrybd inghgirgyitage This, dsng vadiig Goirp movags,

Vol tage on capacfbyh 559 Su368,d% EREDSRIAGR A S ARPEIEOR ol Hagd ki der
68, 70. Ehi S __1-5rapj.d5.r1}r eirﬁglrgasies.. S‘ilneCtt%% %%se%t&%t otthea \é%litna,gq:h%cr 0SS
capacitor 64 dischargés.through;resistor 66.
The comparator 32 comprises a voltage divider iad& - up
P of resistors 68 and. 70 connected to one input of a
10 comparator amplifier 72 and the capacitor 74 connected
across the voltage dividing resistor 70. Thus, the
amplifier 72 provides an outpﬁt signal only during
periods when .thef voltage on capacitor 64 is above a
threshold defined by the voltage divider 68,70. This
15 threshold is selected so that the wvoltage acroés
capacitor 64 only exceeds the threshold where the coin
which passes the sensor 9 is conductive and is of a
coin of the selected denomination to 'be validated.
s _ : This is further illustrated with reference to Figures
20 6A and 6B. Curve A in Figure 6A is a diagrammatic
plot of the voltage appearing across capacitor 64 as a
valid coin passes down the guide 12. .Initially, as
the coin begins to overlap the conductive members
13,15, the voltage across capacitor 64 increases at a
25 . relatively slow rate. The rate of increase gets

greater, however, as the area of overlap increases and



LN .

capaC|tor 64 only exceeds the threshol d where the cGi n mhlch passes the'

sensor 9 is conductive and is of a coin of the selected denom nation to be k

validated. This is further illustrated with reference to Fi gures 20 ‘6A
and 6B. Curve Ain Figure 6A is a diagramatic plot of the voltage
appearing across capacitor 64 as a valid coin passes down the guide-  12.
Initially, as the coin begins to overlap the conductive nenbers+

13,15, the voltage across capacitorg 64 i ncreases at a 25 relatlvely**slow

'rate The rate of .increase.gets greater, however, as the area of

, _'~overl ap increxpachasd a- n&-xmmci‘(ése.aﬁmlsmmpe( |oﬁeeﬁzhm A dpse af .urve -A_

is at a maximunm) at a- p0|nt where the coin s conpletely in register -
with the plapgdimurg, 8% a poimte wheine roheecoimst itshi sommeuelytrm '
voltage across _capacitor 645 ~continues to increase- but at a

sl over rate ukeBiSterr c#dftds Iheaxiphdhesal JSNE. - As tthes %fhtmovetﬁe coi n

_has ceased to_ _overlap the plates 13, 15 and no nore current |s
‘thereafter suBffted t IPé’lé‘}pamé'@r g% c FFNRF y CARRENA ag‘ié4 acr oss

the Cag_aCI tor 64ttl_fl1“elgle 1%%%@58596)(%()%6%!:' ,aaI Is\.‘l_ower rate until it

' reaches a maximum value V1. At this point,. the coin
has ceased to overlap the plates 13,15 and no more
current is thereafter supplied to  the - capacitbr ™ 64.
Accordingly, the voltage across the capaeitor.64 then '@J

10 decays exponentially.

Figure 6A indicates:at thresheld: voltage Vt set by
. voltage divider 68,70. As curve A passes through this
threshold, the output from compaﬁatOr 72 drops from a
15 ‘high to a low level as indicated in Figure 6B. As
curve A passes back through_the threshold .Vt during
the exponential decay of the voltége on capacitor 64,
.comparator,72'detects;this and its_qutput returns to a -
high level. ' Thus, comparator 72 outputs a negative
20 going sguare pulse whose length is equal to the period -

of time for which curve A is above the threshold Vt.

Curve ¢ in Figure 6A illustrates the voltage on
capacitor 64 produced as a coin or other condnctive'
25 . element passes down the guide 12 at a distance from

‘the piates 15,13 which is too great for the capacitor

i
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Figure -6Aindicates a t hr eshol d’ Voltage th;Sét'Eby vo[tage dfvfdé?ﬂ'{'”"

68,70. As curve A passes through this threshold, -the output from
conparator 72 drops froma 15 - high to a low level as indicated in
Figure 6B. As curve A passes back through the threshold Vt during the
exponenti al decay of the voltage on capacitor 64, conparator 72 detects
this and its output returns to a high Ievel. Thus, conparator 72

out put A negative 20 goi ng squar ggpul se whose length is equal to the
period of time .for- which curve-Ais above the threshold Vt. Curve C in.

Figure® 6A illuskresepe éherg¥@l&pUeo. OBhEaPERTESHO1E4 1BvaIuCEdagasaa™ .

coin or other conductive 25° . elenent passes dow the guide 12 at a

di stance from thesubtpt estie, IGuwpath 68§ tehegreemphpatbbe7rafdeest aot -
10 - 64 to be charged up to the. threshold Ievel. As a result, t he
out put of the clhamgearator 72 does not change. 5 I f a conductive

el ement which is only slightly smaller or slightly thinner than a coin of

t he sel ected denom nation passes al ong. the guide 12, the voltage across

capacitor_64 may_increase to_a level greatter . .
5 If a conductive element which is only slightly smaller

or slightly thinner than a coin of the selected
denomiration passes along the guide 12, the vg{}age
across capacitor 64 may increase to a level gredter
. than the threshold level Vt, as shown by curve B in
10 Figure 6A but at a slower rate than that illustrated
by curve A. After this coin or other device has
passed the sensor 9, the voltage on capacitor 64 again
decays exponentially and at some point will feduce
below the threshold level Vt. The result of this will
15 be that the comparator 72 will produce a negative
going pulse of shorter duration than that produced by
a valid éoin. Thus, Figure 6B shows such a shorter
pulse of duration tl, the duration of the pulse from
the. valid coin being indicated as t2.
20
The micro-processor 33 is programmed to define two
time periods Tmin and Tmax which are represented in
Fig. 6C and only to validate the coin if the length of
the negative going pulse output by the comparator is
25 . between Tmin and Tmax. Thus, Figs. 6A, 6B and 6C show

that the time period tl1 is 1less than Tmin and



‘than .the “threshold. . Ievel vt ‘as” “shown by curve: B in 10 - Figure 6A. but -
at .a slomer rate than that illustrated by. curve A - After this coin
or other device has passed the sensor 9, the voltage on capacitor 64 again
decays exponentially and-at sonme point will reduce below the threshold

| evel Vt. The result of this wll 15 be that the conparator 72
wi Il produce a negative going pulse of shorter duration than that progced
by a wvalid coin. Thus, Figure 6B shows such a shorter pulse of dumétion

tl, the durati.on of the pulse f Fonrt Re. valid coin. - being . indicated as

12,720 The nifeepbfaesRg” 381k BLOSKBET™YalTadeLineubuReLLe R 0US: T no

and Tmax whiCch are represente y to € coinif’

the length ofefhsgnegatiyg sewaeﬁulrﬁ%noahaua:ghx hha Eﬁ JaERLE the 25

between Tm n and Tmax. Thus, Figs. 6A 6B and 6C show at the tine period
tlis less toainTisNvalidatedll- 1Ehehef ebfphb8togoi B2 '?roaﬁbesVaE!dated

whereas tine period t2 is between Tnin and Tnax and therefore the coin
i s validat ednegativée goingr abatput? ppleduhasing a length greater
5 than Tmax,'ﬁiérdAprOCeSSOr 33 will "not validate the
coin. This.:ensu;es that if ah attempt-is made to
defeat the validator by dangling'a”fvalid. coin-_ég la:
string and iﬁserting it into the vﬁlidato£: it is
unlikely that-fhe'coin will be"validated' becauée- it &J
10 will be difficult or impossible for the person doing
this is to ensure'that the period for which the- coin
is sensed by the 'sensing.arfangement is such as to
produce a pulse  having a léngth between Tmin and
Tmax. | |
15
Accordingly, = the preferred . embodiment of = the
invention provides a highly sensitive arrangemenf for
coin wvalidation ' which is diffLCuIt to defeat. by
dangling a valid coin on a string and which is also
20 --difficult.to defeat by inserting counterfeit coins

because any 'slight‘discrepancy between the diameter,

thickness or weight of the counterfeit coin compared

to ‘a genuine coin is-likely to result in either no

output pulse being preduced by the comparétof or, if a
25 - . pulse is produced, it is unlikely to have a length -

within the 1limits Tmin to Tmax; As  will be



negative going  output pulse having a length greater 5 - than Tmax,

m cro-processor 33 will not validate - the coin. This ensures that if
an attenpt is nade to defeat the validator by dangling a valid coin on
a string and inserting it into the validator, it is unlikely that the
coin wll be validated because it 10 wll be difficult or

i npossivbl e for the person doing this is to ensure that the period for which
the c@n is sensed by the. sen5|ngéprrangenent is such as to produce a
pul-se - haV|ng a length betmeen Tm n.-and . Tmax. 15 Accordlngly, _the
preferred . enbodppatiatel, © ! hd NG DV bt ihdh ddh eanstit |16
arrangenent for coin validation which is difficult to defeat by
dangling a val highlyi Bed® 1&ive itey thied tMiickhdss AlBSam) coin drdd | ald to
defeat by inserting counterfeit coins because any slight discrepancy
bet ween t he di andiietanclei cbetweem thel gloinfand eheo wapadididr @diatesonidr ed
to a genuine coinis likely to result in either no output pulse being

produced by the evdpdbator or , if a 25 pul se is produced, it is
unl i kely %o have a length within the limts Tmn to Tnmax. As wil |
be d

Various modifications are possible within the scope of

the invention. Fof example, although the capggipive

sensing arrangement described with reference tc?_" the

./ drawings is highly advantageous and economical, other
10 means for sensing the distance of the coin from the
sensor i.e. sensing the position of the coin in the

‘guide, could be employed. Further, the capacitive

sensor 9 could be employed with forms of guide. for the

coin other than that illustrated in the draWLngs. For-

15
\J

20 Although the drawings illustrate the preferred form of
guide, other structures are possible. For example,
the guide could be constructed so that coins smaller
than the size of coin to be validated pass the sensor
at a different angle rather than simply at a different

25 distance or possibly even £fall out of the guide

altogether before going past the sensor. The guide is
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- 12 - appreciated, 'the.' capacitive sensing arrangenent is hlghly .
sensitive to the thickness of the coin and -the di stance between the coin-
and the capacitor plates 13 and 15. 5 Various nodifications are possible
within the scope of the invention. For exanple, although the capacitive
sensing arrangement described with reference to the drawi ngs is highly
advant ageous and econom cal, other 10 neans for sensing the «=

di stance of the coin fromthe sensgg i.e. sensing the position of the™oin
~in the guide, could be enployed: Further the capacitjve sensor -9

|CIOHJgt lr):t g(rjrp: n 'f% a"!‘dﬁ‘i}\llé ng;ns Oftlgé“ dﬁf%ﬁ%ﬁglﬁgt he™ ?gé'mg%{dgt P?guégg%t'e the"l' S

prefer red f ordp s 04 opntdik é&Uﬁi%eﬁﬂega&gSéhel ensofOki tR¥ AP €,

the gui de cou e constructe so that coins | er than the size of coin
to be validat gfbdﬁ.sérdﬂ?eéecﬂ%oé‘itfoﬁ'éﬁ&r% é‘@ﬂéérr a&@ﬁée’shaﬂhibrm' y at
a different di stance or "~ possibly even ~out of the guide
al t oget her . befigpogiot ivvh past the sensor. The QUIde |s

5 _ '
If desired, a number of coin validators in -accordance
. with - the invéntion can ,be-'mounted= in a g¢ommon.
. _ - -
housing.
10 It should: be understood that the word “coin“fas used

herein is intended to include tokens of any form.



* 13 - . thus arranged -in the preferred enbodrnent- so-rhaT“EBTﬁ§—’d‘_——ﬂ
the correct size wll pass the' sensor ‘with a predeterm ned m ““r“‘\‘“m\
the sensor senses this disposition. 5 If desired, a nunb ﬂﬁ“ﬂﬁ‘
validators in accordance with “~the invention can be rmuntcedL i

comon housing. 10 It should be understood that. the word "coin" as
used herein is intended to include tokens of any form - 14 - CLAIMS: 1.
A coi ny¥al i dator for deciding whether a coin is an accept abl e coin
of - predeternmned - size, .the 5 - 14aki dat or having an entry slot through

whi ch coins can be |nserted ‘a gurde f or -gui di ng -coi'ns whi_ch have. been'.
I nserted- througﬁLAhMSEntry slot al ong a predeterm ned path, a sensor for
sensi ng coins MoOving al ong the said path, and decision neans, 10

t he gui de being constructed so that coins of the

1. A coin validator for deciding whether a coin is
an acceptable = coin of predetermined size, the
5 validator having en entry slot through which coins can
be inserted, a guide for guiding coins which have been
inserted through the entry slot along a predetermined
path, a sensor for sensing coins moving along the :;id
-/ path, and decision means,
10 the guide being constructed so that coins of the
said predetermined size move past the sensor with a
predetermined disposition relative to the sensor and
coins of a different size which have been inserted
through the entry slot do not move past the sensor
15 with the predetermined disposition,
the sensor being arranged to generate a signal in
accordance with the disposition with which a coin
U moves past it, and
‘the decision means rejecting a coin which has
20 been inserted through the entry slot unless the signal
generated by the sensor exceeds a threshold value for

more than a preset minimum period of time.



sald predeterntned S|ze nove past the sensor mnth a predeterntned

relative to the sensor- and coins-of a di fferent size which have

bee wrough the entry slot do not nove past the sensor 15
\\mﬂm \mﬁm‘m‘ rmned disposition, the sensor being arranged to generate a
ascordance with the disposition with which a coin noves past |t
and the deci si on neans rej ecting a coin which has 20 - been inserted™

through the entry slot unless the signal generated by the sensor exceéﬂ% a

threshol d value for nore than a-priéset mni num period-of tine. 2. A
. ~coirn - val“i dat-or- accordlng to elaim 1 inwhi'ch the: QU|de B constructed.so
" that at l'eas®- sond - coiins Nalidgtox asicordigg fter a@im dmimavhich

predeterntned size fall out of the guide and do not nove past “the 5.

sensor. 3. tha guyideyisi ganstracteddieny thatclad hepsdr SMSn TS i ch .t he

~guide is constructed so . that t  Ieast so COl havi - -size
di fferent fp%ﬁ+nghea10s1ze pAd Hﬁﬁd; ﬁﬁﬂ&ne4wﬁ}z%ens

With  a dispesitign op o e | a3 Mo PSR ST e

5 sensor.

3. A coin validator according to claim 1 ‘or ?}a%f 2

 in which the guide 1s.constructed 'so that at..least-

some coins having a size 'different from the

10 __predetermined size move past - the tsensbr with a
 disposition different from Jthel predetermined

. disposition.

4. A coin validator according to claim 3 in -which*
15 the guide is constructed so- that at least some coins
having a size different from ther'predeterhined size

move past the sensor at an angle different from the

angle of a coin in the predetermined disposition. - \;J

20 5. A coin validator according to claim 3 or claim 4
in which the -guide is constructed so that at least
some coins ' having a size different.t-from "~ the
predetermined size move past the sensor with a

different spacing from the sensor compared with the

i



.di sposition.. 4. .A coin-validator accordlng toclaim 3 in which 15

the gui.de is constructed so that at |east sone coins havin ;
different from the predetermned size nove past the ﬁlﬂlﬂﬂ“mm"lm““l
angle different fromthe angle of a coin in the predetern1ned*dl%pd5|ﬁ|oﬁ *
20 5. A coin validator according to claim3 or claim 4 in which the

gui de is constructed so that at |east some coins having a si ze

di f f ergnt from the predeterm ned size nove .past the sensor wth

a different spacing fromthe“ sensor tenpared with the 16. spaC|ng from
"‘the sensor of "acoin in.the predetern1ned di'sposition,  and. the -senser: -

“ts sensitive apAcime fiematke sensornod aocnlandnthbespwsdete§mlned.6 A
coin validator according to claim5, wherein the sensor is arranged

relative to theifRQRLEHOR hatasdy| T—b? §8¥1ﬁ§r t taveFengisaye t k@ dhiede at

a greater distgype fromthe sensor. A coin validator according to
any precedi ng %ﬁ?ﬁn%ﬁmﬁ%ﬁVﬁ?ﬂeagﬁPﬂB EBﬂpFP§e§e§SB§|r of spaced apart
wal | s, substantially parallel in the direction al ong

5 6. A coin validator according to claim 5, wherein the

sensor is arranged relative to the guide so that
smaller coins travel along the guide at a_giéﬁtgx

distance from the sensor.

N’

10 7. A coin validator according tq any preceding claim,
wherein the guide compriseé a pair of spaced apart
walls, substantiaily parallel in the direction'élong
the guide, which diverge relative to each other as
seen in cross-~section of the guide. - e

15
8. A coin validator according to claim 7 in which
the sensor is arranged on a member extending acréss.

U the guide, and coins in the predetermined disposition
lie in a plane parallel to the member.

20 |

9. A coin validator according to any one of the
preceding claims in which the entry' slot is
dimensioned to allow insertion of a coin of the

predetermined size with only a small clearance, and to



v

t he gquide, which diverge relative to each other as seen i n cross sectlon of

the gui de. 15 8. A coin validator according'to claim7 in which the '
on a menber extending across the guide, and coins in the
Emmem,ﬂmj’mngmsmion lie in a plane parallel to the nenber. 20 9. A
00|h val itdattor saceording to any one of the preceding cl ai ns in
whi ch the entry slot is dinensioned to allowTnsertion of a coi n<o
the predeterm ned size with only a small clearance, and to - 17 - .
obstruct insertion of a coin subsigntially larger than the predetern1ned L
-stze...10..  A. coi-n. validator’ -according - to -any one. of the. 5 : '

precedlng cﬂahs&ruétvtmsémthandeflaloolneaubstape¢331§ aargewhmmhnhas been
inserted through the entry slot if the signal generated by the sensor
exceeds thehenrpeddeternbhed s$bzenore than a preset naxi mnum period of -
time. 10 : -

10.- A coin validator according to any one of the
5 ~ preceding claims in which the deeision'means'rejects a
coin which has been.inSerted'threugh the'entry slot if
the signal generated by  the ”eenser 'exceede-"zbe
threshold wvalue for more than:'a preset maximum period
of time.
10
'11. A coin validator accerding 'té - any oné of the
pteceding claims in which thef value of the signal
generated by the.sehsor increases:while a coin moves
past the sensor and decays thereafteiQ
15
12. A coin validator according to:elaim 11 in which
- the rate of said increase in the value of the signel
generated = by the ‘sensor dependéf~on a  degree of . _i;i
coupling between the coin and -thé'ﬁéensor;"the said
- 20 degree ef coupling depending on the.dispoSition with

which the coin moves past the sensor.



11.- A coin validat-or accordlng to. -any ~one " of: the precedlng cTaiT ' ~
which the value of the signal generated'by-the sensor i ncr

coin noves past the sensor and decays thereafter. 15 12. mmmm"m@’”m
val i dator according to claim1l in which the rate of said increase un

value of the signal generated by the sensor depends:- on a degree

of coupling between the coin and the sensor, the said 20 degree
coupl ixgg dependi ng on the disposition wth whi ch the coin noves past the
sensor. -18 - 13. A coin valldatongaccordlng to-any precedi.ng cl.aim

;,mhereln the-sensor conprises conductive neans adapted to-form wth a coi n-.
‘novi-ng al ong sai 3. QM|de;navahpdatbnramhosdlngpa0|aayC@regedémgacd@ndhng to

the 5 di sposition of the coin relative to the guide, said sensor
bei ng adapt ed twhexeie the eenaouepemﬂemﬁeﬁpGﬁnéaFGlU@p@@ﬁménc@dap¢edh coi n
val i dat or accordlng to claim13, wherein 10 said sensqr, cqnprises an
oscillator and@ sEMSPng ¥ithyie aFPiRgeloVénge E&RH@CtéGLPOQH#E%' a

oscil | at or
capacitor whose capacitance varies according to the

5 disposition of the coin relative to the guide, said
sensor being adapted to sense the coin dependent upon

said capacitance. B ' i
-- [ J—

~ 14. A coin validator according to claim 13, wherein
10 said sensor comprises an oscillator and a sensing

circuit arranged to be connected to the oscillator

through said capacitance.

15. A coin validator accd:ding to claim 13 or 14,°

15 wherein said conductive means comprises first and
second  conductive plates each adapted to form a

cépacitor with a respective portion of seid“coin sech

J that, as the coin passes eaid sensor, said two
capacitors thereby formed are connected in series by

20 the coin.

16. A coin validator according to claim 15, including

a further conductive member which is arranged to form



-%hfeugh—sard~eaﬁaeftance '15. A~ coin. validator - according ‘to claim 13
g reln sai'd conductive -neans conpri-ses “first- and second
gﬂ " u} H ‘each adapted to forma capacitor with a respective _

<

i n-such that, as the coin passes said sensor,
sai d tmo capaC|tors t her eby forned are connected in series by 20 the
coin: 16. A coin validator according to claim15, including a further«—
conductive menber which is arranged to form -19- an electrical shi &
bet ween said first and second candgptlve menbers.. 17. A coin- validator
-"according-.to .claim:.16,- .- wherein-5".-.  said - further condict i-ve. -menber-

-“includes  a- anrte&9cm&swhuon@mjaidsuﬁeﬂWBenucbéidsflnmﬂ and osdcondduct i ve :

menbers from electrical influences adjacent an input end of said guide.
10 18. canductival membersaccording to any of clains 13 to 17, wherein
said sensor is oper abl e to generate the said signal so that the

l ength of time for which it exceeds the threshold val ue depends upon said.

17. A coin validator according'to;claimf iGy- -wherein.
5 said . further conductlve member ‘includes'ea'pOrtion
p051tloned to isolate said first and second cenductlve
members from electrical influences_adjacent.afffzput

‘end of said guide.

10 .18. A coin validator according to any of claims 13 to
17, wherein said sensor is operable -to'-genexate
the said signal so thaﬁ the lengﬁh'ef*time.fOr”which
it exceeds the threshold value dégénds ﬁpon' said
capacitance. _ : ee 3 ..

15
19. A coin validator according to. _élaim: 18,

comprising comparator means -for.p:oviding an output -

pulse while the signal generated by the sensor exceeds fﬁ;)

the threshold value, the decision means responding to
20 the'length of time for which the output pulse is

provided.

m
]



f“capacitance. 15 19. A coin validator accordi
conprising conparator means for providing an out put pu “I“j:“u"jwnmwrml
signal generated by the sensor exceeds the threshold valu :
means responding to 20 the length of time for which the output
pul se is provided. -20- 20. A coin validator substantially as
herein.described with reference to the drawings. 21. A coin validator

assenkky conprising a plurality of coin validators according to any
one"of_ the precedlng clalns |n1a2ﬂnnnwlhou3|ng ‘ > ' .

"20. - A:w coin validator substantlally as héréinn:

described with reference to the drawings.

21. A coin validator assembly comprising a plurality
5 of coin validators according to any one of the

preceding claims, in a common housing.




