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ngﬂujTESTING_DEVICE This invention relates to coin testing devices. In (Z;)
¢ coi n‘r'ecei vi ng apparatus, . such as automatic 5 vendi ng nmachines, it is
known :to. prrovide a plurality of coin testing devices for conductlng
different fests on coins (which termincludes real currency cornsg‘}aﬁkasfd
and inmitations or slugs of-various klnds) insprted into the apparatus and
usi.ng the.results of the tests to 10 determ ne whether an inserted coin is
acceptabl e, or not, for the purposes of the particular apparatus. There is
a ‘sgntinui ng need f or reliable tests which will produce information useful
for. the -above purpose. 15° . The present invention provi des
apparatus for discrimnating between coins of substantial ly the same size
but: havi ng-di f f er ent edye characteristics, eom- =prising a |ight emtter
“arranged to throw |ight onto the edge of a coin passing along a coin path,
a-light 20 detector .arranged to detect light reflected fromthe coin
edge and neans arranged:to detect whether-or not the slope of the detector .
output -signal is cEINIESTING PEVIBdet ermined threshold criterion. The
i nvention s .particularly concerned with -- 25 ° determ ning whet her
onﬂnot a cqQin, passing through

This invention relates to coin testlng devices.
| In coin-receiving apparatus, such as automatic. - -
5 vending'machines, it is known to ppovide a plurality of.
.coin testing devices for conducting different teSts on
coins (which.term inoludes'real currency coins, tokens
'"and imitations or slugs of various kinds) insgrted into..
the apparatus and u51ng the results of ‘the tests to
Tb' determine whether an inserted coin is acceptable, or
. - ‘not, for the purposes of the partlcular apparatus. : T
. There is a continuing need for reliable . tests'_-
wnich will produce information useful for the above
" purpose. f o
15 | :'Tne present invention provides apparatus for
diseriminatlng between coins of substantially tbe same
size but having different edge characteristics,_com—
' -prising_a light emitter arranged to throw 1light onto
_ | the edge of”a coin passing along'a coin_path, a light
d20“: detector arranged to deteot light reflected from the'
o coin edge, and means arranged to detect whether or not
-the slope of the detector output signal is consistent :
'with a predetermined threshold criterion.
b B _ " The 1invention is particularly concerned with

'5__ 25_ 'determining whether or not a coin, passing through




- ri 72 a coi n testing devi ce, has a faceted edge. An exanple of such a coin p;p
ns thé British fifty pence piece which has seven identical convex facets
rqund its edge, the radii of curvature of these facets being substantially

5y greater .than the nmean radius of, the coin itself. Wen a round coin

with a snhooth edge noves past a Ilght emitter, which throws |ight onto the
edge of the coin, and an adjacent |ight detepLor whi ch detects |ight

r éf lect ed from the edge of the coin, the form10 of the output pul se
frdﬂ#the | i ght detector depends on the size, or radius, of the coin. A
beam of light 4 striking the edge of the coin will, upon reflection, be

spread nore if ta@eccinntestbhgsdeiicegdhas mh&hnéteduedgerl|Enoéthp@e

radi us. Consequent |y the output pul se 15 fromthe detector will be :
| onger and of Iomérswmmlatodén fisr thesBalilt ishi [fifhy pdre epiecd whlgheater
anplltude for a large coin. A mlled edge on the coin reduces the S
anpl i tude of thdasssevemtigentécaliononyex dacehse tound itsitedget hthease

of a 20 coinwith a faceted edge, such as the British fifty pence coin, -
the formof the ¥Rdkkiof @Eﬂéétus'ﬁgﬁél theseyfacahs eingisvhestantinddyt hat

to be expected froma round
-5 greater than the mean radius of the coin itself.

When a round coin with a smooth edge moves past
'§ - ; a 1i§ht_emitter, which throws light onto the edge of
the coin, and an adjaeent.light detector, which detects
light reflected from-the edge of the coin, the form
: 10. of the output puise from the.light detector depends on
' the size, or radius, of the coin. A beam of liéhf :
strik'ing the edge of the coin will, upon reflection, be
spread more if the coin is of small radius than if the
coin'ie of large ra&iﬁs.“ Consequently tﬁe outpu£ pulsé
15. - from the detector will be longer and of lower amplitude . -
o ' for a small cqin, and'shorter and.of greater amplitude
for a large coin. A milled edge on the coin reduces
the amplitude of the resultant pulse.
. _Howevef, we have found that in the case of a
20 'coin with aifaceted edge, such.as the British fifty
| 'pence coin, the form of the detector output'signal is
substantiélly different from that £¢ be expected'from a round
coin'_ ef the seme'mean diameter or radius, the most
signlficant difference, for the purposes of the present

25 ' 1nvention,he1ng that it contalns within the duration




he sane nean dianeter or radius, the nobst significant difference, (E}g)
pur poses of the present 25 I nventionbeing that it contalns
. ‘tthe duration -3- of the detector pulse a- portion of™ '
“.exceptisonal I'y .hi gh slope. The sanme applies to coins having flat facets
round their edges, such as the-Australian fifty cent coin-and Hong Kong
five dollaar coin, and also to coins 5 havi ng facets round their edges
whi.ch are at east to sonme extent concave. In this specification,
refbfences -to coins having faceted edges inclu coi ns of which the edge
facets are flat, convex or concave. The |ight™ det®ector output-signal may he
appl i ed fﬁ a CIrCUIt for sensing -its slope and conparing the sensed
value with a reference value. In the case of -the British fifty pence coin,
t het ﬁBXtﬁUﬂ]S|Ope of _.3h | t t p! | I ch t
i t svwould:be for a nonf- g%e? (%'ec%gco? 18&'_ gaboztge%% égnfz %&ﬁ&%ﬂ% ﬁggh
It 'n of suffic 1 du S P e
he out pUt SroReT. %s%%‘ﬁ%ﬁ%??ﬂm £ E8 e Chaide [P ETrabets

nal exceedﬁo@n&eftﬁ"e%'?ceed@éé'e B%Ksaasv%é! nuseirhdlhe £E8%y &eht
_d|$t|ﬂgU|sh|ng the- British fifty

coin and Hong Kong five dollar coin, and also to coins

.5 having facets round their edges which are at least to

some extent concave. In this specification, references

to coins having faceted'edges include coins of which
the edge facets areiflatj convex or concaye.

The light detector output signal méy be applied to

100 a eircuit for senéing its slope and copgparing the
' sensed value with a reference value. In the case of
~ the British fifty pence cbintﬂthe_maximum slope of the

light detector output signal is much greater than it

| would be for a nbn«féceted coin of similar size, add

15 .there is‘no round coinm of sufficiently large diameter
to produce a similar degree of slope in the output_

signal. Consgquently, whether or not the slope of the
output signal exceeds a reference value forms a very'-

reliable test for distinguishing the- British fifty

- 20 pence coin frbm any roqnd coin. In practice, other
3§17 tests will also be embloyed in reaching a firm décision

to accept or reject a coin as being, or not, a fifty

pence coin.
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20 pence coi.n from any round coi n. In practice, other d : tq
tests will also be enmpl oyed in reaching a firmdecision to accept or rejec
aicoin as beging, or not, a.-fifty pence coin. - From-a further aspect,

“the invention conprises a method of discrimnating between coins of

fbstan- tially the sane size but having different edge charact- eristics,
anrising throwng light onto the edge of a 5 = coin passing along a coin
at detecting light re- flected fromthe coin edge, and determ ning

het” er or not the slope of the detected light,is consistent with a.
edeternmined threshold criterion. In order That the invention may be nore
early 10 under st ood _an -enbodi-ment thereof will now be described, by way
bf exanple, with referehce to the- acconpanying di agrammatic drawﬁngs in

hi ch: Figure. 1 illustraf CQj figd I C n C

ivention; and 15 ' r?mﬁ?e?gptéﬁzv\s e\(/p%/orﬁhséu%g?gﬁegﬁﬂegp gtrﬂ“lstnege : .

ne operation of th%&%\e&eo%howsbmﬁﬁa&%nﬂg bBtwkBR E6YhEE of | 'slh%é@ér?-d |

L |ncI|ned coi n passageway s de any suitable manner, as 1Is
C oo tially the same size but having dlfferent edge charact-

DTS 1 0OT ST OV

eristics, comprising throwing light onto tﬁe edge of a _'
5 coin péssing along a-coin-path, detecting light re-
flected frdm the coin edge, and determining whether or
not the slope of the detected light is consistent with
a bredetermined threshold criterion.
In order that the-iqvention may be more cléariy
50 understood an'embodim;nt thereéf wiil ndw Be:&escfibed,
by way“of example, with reference to thé‘acéompahying:
diagrammaticmdrawings; in which:
Figure 1 .illustrates a coin testing device in

'accordande‘with the invention; and

15 Figure 2 shows waveforms uSefui in explaining the
operation of the device shown in Figure 1. |

-In- the device illustrated an inclined coin
passageway 2 is defined in any suitable manner, as is.
known in the art.' One portion of the passageway is an

20.  inelined Iowef surface I along which a coin 6 can move
in the direction of the arrow. Located above the coin

paséégeway'is a unit 8 which contains a

L-_.,.,_.,.,_ e oo o eapemt S e 2 s % 5 s p i AR A PO POt 4% 4y sty o S 40 #1 e mmveumrts 4 s e s S 4 e v e oot et o e rmad o e ot



; he art ~One portion of the passageway is an 20 I nclined Iomeiigé§

2 ph 'osensrtrve transi stor 12, separated by a partrtron 14. LED 10 is
ener gi s d-froma suitable source and 5 emts |light towards the

eway 2 through an opening 16 and aI(aES(ﬂot shown.) which defines a
drvérgent beam of [err]solid angle. As coin 6 passes beneath the unit 8,

some of ;he emtted light is reflected fromthe edge of the coin facing the
unit, and passes_10 - °through a further aperture 18 to reach the deteetor
12 whi éh- produce%lﬁhtoﬁPﬁﬁFe§rQH&P & reddath Rribting ahedat (BEDDI ght

recei ved. Aperture 1 is provided with-a I ens (not shown). giving

detector:12 a [el?12} eﬁn ggaﬁgﬁe e9§or such aefat otgsangifdve a

perfectly, round, coin hgvrng a snoot h and a radius R, the |ight after
2 iy -

reflection from FF&naigee d E@Eﬁﬁﬁﬁ &hrRATEIBan Gidr ce

apprOXIHBter InverselﬁEBrQBOEEI%%@réf%é&“%ggghussggtable source and

ff“-s emits light towards tne passageway 2 through an opening
16 and a lens {not shown) which defines a divergent

‘beam of 40° solid angle. As coin 6 passes_beneath'

the unit 8, some of the emitted light ‘is reflected
from the edge of the coin facing'the unit, and passes

10 through a further aperture 18 to reach the detector 12

which produces an output 51gnal corresponding to the
amount of light recelved. Aperture 18_also is provided
with a lepsl(aqtgshown)"giving detector 12 a 40° |
* viewing aagle. o |
If the coin 6 were a perfectly_round coin having

- a smooth edge, and a radius R, the light after reflection -

from its-edge-would-be angﬁlarly séread to_a"degree
'-approximately inversely proportional to the radius R.
That is to saf, the smaller the coin the greater the
20 spread and conversely the larger the coin the smaller
the spread. Consequently, for a coin of smaller radius,_
the output signal from detector 12-will be a relatively_
long and shallow pulse, whereas for a larger coin it

will be a much sharper pulse. Figure 2 Showszin broken

25 lines a pulse 20 such as might be produced by a round




L . .
That is-to say, the smaller the coin the greater the 20 spread and
conversely the larger the coin the smaller the spread. Consequently, for
coin-of smalfer radius, the output signal fromdetector 12 will<be a
relatively long and shall ow pul se, whereas for a larger coin it will be a
much sharper pulse. Figure 2 shows in broken 25 | ines a pulse 20 such
as night be produced by a round 6 coin haveng the radius R The coin 6
illuysirated in Figure 1 is a British fifty pence coin having seven convex
face s on its edge, sone of these facets being indicated by references 5

‘The radius of curvature of each of these facets r, is in fact nuch

greater t han thecﬂmn1haxﬁng thefradtusoRn as |nd|cated by the radii of- the
uppernnst facet 22 which are shown in broken lines in Figure 1 and
i ndi cated by the ref er e goin /6 fhtbusbrathd doi Fikmre X Hes ot dBripishuces
relatively little spread of the reflected light and so the output signal
fr;om detect or 12 fiftyf penge Mmt@aslaadseeaat opavex HRqettRroni bhsas
idi-cated by the full line at_24 in Figure 2. - Thus, although the COIn has
almean radius R 9999y SRR Lhrthese fageps bgdnge inst @%ﬁﬁf? | BeEergnges

Cdln havi n the nuch
, % The radlus of curvature of each of these facets.

: ' ;r, is in fact much greater than the mean radius R of the
l coin as indlcated by the radli of the uppermost facet -
22 which are shown in broken lines in Figure 1 and
indicated by the reference r. A facet of the coin '
10_.i;therefore produces relatively little spfead of the
éufr.ﬂhld'. -reflected light and so the output signal from detectoﬁ -
| | 12 is of high amplitude and relatiﬁely short duration

as indicated by the full line at 24 in Flgure 2. Thus,

3 ;' o although the coin has a mean radlus R, it produces an
=' | .15 output pulse more.approprlate to a coin having the much
larger radius x, tnat.is to say a'pulse having a

-substantially dlfferent form.fromltnat:produced by a
round coin of similar size, as can be seen from the
difference between.curves 20 and 24 in Eigure 2. |
20 _ _. In tne embodiment described, the output signal
from detector 12 is applied to a buffer amplifier726
having'unity gain, which is intended primarily for
impedance matchlng purposes, and from there to a filter
28, which is a high pass filter passing only frequenc1es a

25 _above 30 Hz. This passesfonly the higher frequency




| arYer@kadius r, that is to say a pulse having a substantially different }_’
Jfornif& t hat produced by -a round coin.of sinmilar size, as can be seen d
-difference between curves 20 and 24 in Figure 2. 20 ™. ~In
di rent described, the output S|gnal fromdetector 12 is applied to
}anpllfler 26 haV|ng unity gain, which is intended prinarily for

e natchlng purposes, and fromthere to a filter 28, which is a high
pass 1ter passing only frequencies 25 above 30 Hz. This passes only
af: jher frequency conponents .of the-p® ses 20 or 24 and consequently

ut signal for pulse 24, whi ch has rel atively sharply ‘sl opi ng

_ Ieadlng and trailing edges, conS|sts of respectlvely positive and negative
peaks:'30 and 32, 5 whereas its-output”signal in response to the pul se .
20, an ng only Qonmqersmwt':)\/\tbeopﬁlsﬁs 20 cxruR4 anegongegeentlyi Atsact
is shown for the sake of illustration as very shall ow pul ses 34 and in
Figure 2. The owyhmutbfsignakrfog pglaspﬂﬁedwmqil dpFetdrively 38, a
seeofid i nput of the conparator 38 having a reference su?nal at. a_l evel
appl ifed theretoﬂ%ﬁ%?#!ﬁ%%@ﬂt%gsl@ﬂé@ngeﬁéﬂaﬁqﬁikﬂqﬁnﬁq Gpnehsts oe”

adj ust'able. It can be seen fromFigure 2 _that the |evel of
J . respectively posit ve and negaéive peaks 30 and 32,

whereas its output signal in response to the pulse 20,
having only a very shallow slope,'is_virtually negligible
. but in fact is shown for the sake of illustration as

very shallow pulses 34 and 36 in Figure 2.

The output of filter 28 is applied.to a comparatot
38, a secdnd'inpat of the comparator 38 having;am'" |
.-reference signal at a level A applied thereto by a
reference signal generating c1rcuit 40, which is adjustablelu
It can be seen from Figure 2 that the level of
the reference SLgnal A can be set such that a pulse 30
obtained from a faceted coin will trigger the- comparator
;circuit, but the very small signals obtained from a
'similar sized round coin will not, so that the output
-signal at the output 42-of.the comparator circuit will
give an indication, assuming’ similar diameters, as to
whether or not the coin which has passed the- unit 8
was faceted
Instead of a high pass filter being employed ahead

of the comparator 38, any other . c1rcuit may be employed

which will produce an output signal whose amplitude

25 varies substantially in dependence upon the average

R AR 1R
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.reherence signal A can be set such that a pulse 30 15 obtained(ggé
ma faceted coin will trigger the conparator circuit, but the very snal

nal s .obtained froma simlar sized round coin will not,"so that the

put signal .at the output 42 of the _comparator circuit will give an

ication, assunming simlar diameters, as to 20 whether or not the coin-

ch has passed the unit 8 was faceted I nst gad. of a high pass filter

Qg enpl oyed ahead of the conparator 38, any other circuit may be

pl 0yed which will produce an output signal whose anplitude sl ope of

| eading and/or trailing edges of an input pulse, such as a

ferentiating ciiSuhtog!tneS18ha8nBoankahicd &‘Ejilfhg)ré&géQ‘aofD&ﬁ gapak, i

- a fiftypence piece to present t0 the light emtter | and det éect or
of the cornergavde fhsiéhNabVa @i fifbyendqliting T&&sc@j:@duces adpin
output-signal of detector 12, for exanple in the manner-illustrated by .

>‘chain-dotted curve B¢ is EuurFoasmlﬂevye\eerd 1l theagbic8emovevasiag,i ts
jlnun1anplltude reduced, it stil i ncludes a steeply sloping.

tion capabl e afderadiffeyepeheti pheee ftid wewmft@emealigbtaemhmer
licative signal |arge enough to exceed |evel A
: 5 and detector one of the corners which join two of its
facets. This produces a'dip in the output signal of
-detector. 12, for example in the manner illustrated by
' the chain-dotted curve 44 in Figure 2 However, although
the curve has its maximum amplitude reduced, it still

| 10 includes a steeply sloping portion capable after

.differentiation or filtering of generating a sloped

. indicative signal large enough to exceed level A.

As mentioned previously, in practice other tests

‘will have to be satisfied before a coin is accepted as
15 ~a fifty pen-c coin.. In this perticular example, a thickness-
% . ' ':-_testing device 46, an electrical conductivity testing |

-device 48, and a meanﬁdiameter teSting7device'50, all of -

which may in'themselvesfhe=of known kind, are-positioned
on the coin path (thougn shown separated from it,for
20  simplicity), and their outputs along with that of
' comparator 42 are applied'to logic circuitry 52.
iCircuitry 52 is so arranged that it produces an output

signal at a terminal 54 to indicate acceptance of

a coin as a fifty pence coin only'when all four testing

25 devices produce outputs appropriate for a fifty pence

N~




oned previously, in practice other tests will have to be satisfied _Lu
‘coih is ‘accepted as' 15 a fifty pence coin.. In this particular

a t’hickness testing device 46, an electrical conductiwity testing
8, and a nean dianeter. testing device 50, al

of which may in
t hens es be of Known kind, are positioned on the coin path (though shown
separfjated. fromit for 20 sinplicity), and their outputs along with that
Of_ cadnm

iparator 42 are applied to logic circuft®y=52. Gircuitry 52 is so
'qu that it produces an output signal at a terminal 54 to indicate
acceftzance of a coin as a fifty pence coin only when all four-testing 25
devi dgs produce outputs_appropriate for afift nce oin. It should
be ndged t hat tthiFeunFeghpﬁéd _iQPQﬁq(iﬁ?gygﬁﬁng98“ rgSsithe dogic
respdfise only.when the nean digneter test,, and the o

ot dge test which
o doser | DEATCRALFRAES. B1venoRIat LS ForaebRenBanYs vier, the, tiaan.

¥ed by th ing. devi d_! " _dianmeter .as
moac o0 by the BbAREEPLBEEtreBnd HHS GRATAT SPARE) CEEiny P RALHaRY ¢
of a f aceted coigé '

scribed, indicate an inconsistency between mean

SR TR

~diameter as measured by the mean diameter testing device
and_“apparent“ diameter as measured by the optical edge _
test, this incohsistency being characteristic of a faceted .

coin,

=
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I rlll;l 1111 -’10 - CLAIMB 1. Appar atus for discrimnating between coins

of substantially the sanme size but having different—edge—characteristics,
conprising ajlight emtter arranged to throw |i ght HBEB t he edie of a coin

'5 passing along a coin path, a |ight detector arr M'm ““" ght
- not

reflected fromthe coin edge, and means arranged t
t he slope'of the detector output signal is consistent with a predetern1ned
t hr hold criterion.” 10 2. Apparatus-aqoor-ding to claim1, wherein the
detecting nmeans conprises a filtering circuit arranged to pass highs
frequency conmponent¢saDist he det ect or out put signal and a conpar at or
arranged to detect™ whet-Rer the output signal fromthe filtering circuit 15

is greater or |ess)}hanppapiaades ef 8t nad scafierianeei hgVibe twdenAdAnat US
according to claim1l1, wherein the detecting means conprises a

differentiating ciégushbatadidesl 19 tReckuee i £t196E Oh 20U d isi fanfdnend -
15 a conparator arranged to det erm ne whet her the output signal fromthe

di }‘ferent iating Clé&glet cha:@rcﬁﬁéﬁseiclseseo&dwn@xpgedensgmtneduﬂtaa‘a ence
R arranged to throw llght onto the edge of a c01n'
5 pa551ng along a coin path, a ‘light detector arranged
“to detect light reflected from the coin edge, and
means arranged to detect whether or not the slope
of the detector output signal is consistent with
a predetermined threshold criterion.

L

10 2, A?paratus according to claim 1, wherein the

to pass high frequency components of the detector

output signal and a comparator arranged to detect
whether the output signal from the fllterlng.circuit
15 is greater or less than a predetermined reference

level.

3. Apparatus according to claim 1, wherein the
detecting.means comprises aldifferentiating circuit

arranged to receive the detector output signal and

15 a comparator arranged to determine whether the output
i signal from the differentiating circuit is greater or

il less than a . predetermined reference value.

detecting means comprises a filtering circuit arranged

Sl
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11111 11 * CL MS* 4. Apparatus according to ahy precedifé%é)

erein the emtter and detector. are nmounted in a common unit. and
fron1one another by a partition. 5 5, Apparatus according to .
- » edlng claim- wherein the enmitter conprises a light enmtting diode
provigigd with an opening and a | ens to define a: ﬂJ“ Iﬁmululm”mlﬁam and
t he d ctor conprises a photosensitive transi st ﬂ further
ening and a further lens to proyide the photosénsitti e trahsistor
acute viewing. angle. . - 6. Apparatus according to claimb5,

wher ~the opening and |l ens associated with the light emtting 15 diode
defi di vergent beam of. about [err]solid angle and the view ng angl'e of
t he ghot osensitive transistor is about [err] also. 7. Apparatus according
to anfg’ precedlng claimfor dlscr|n1nat|ng a faceted coin froma non- faceted

of subst aqyf i ahbpatﬁaecwear@ceozamqow |a&1yngpfeeeéanggrreaaam,
whereln the emitter and detector are mounted in
_a-common unit and separated from one another_by

a partition.’

5 _SQ 'Apparatus-accofaing to any érécédihg'claim,
wherein the emitter comprises a light emitting
diode provided with an opening and a lens to define
a divergent light beam, and thé detector comfprises.
a photosensitive transistor provided wiﬁh a‘further

.10 opening and a further lens to provide the
photosénsitive tréhéistbfiwith an acutelviewihg.

angle.

6. Apparatus aCéording to claim 5, wherein .the
dpeningzand'lens assbciated with the light emitting
15 diode define a divergent beam of about 40° solid
angle and £he viewing angle of the photoéensitive
transistor is about 40° also. |
7. Apgaratus accbrding'tO'any_preceding claim for
discriminating a_faceted;éoiﬁ.from a non-faceted coin

of substantially the same size, comprising testing means

© e st o, Bowr s A



1. 2°arranged to check the mean di ameter of the coin and cireuitry arranged:
to pr oduce‘ an accept signal only if the sl-ope of the detector output signal

i-s appropriat/e to a round snooth-edged 5 00|n'haMLDQ_Q_Qngﬁisésg:eater
t han an acceptabl e nean-di aneter for the coin indicated by the n
means. 8. Apparatus according to claim 7, conprlf ,uu urther
testl ng means arranged to test 10 the conduct|V| mmﬁ of t he
coing said logic circuitry being arranged to produce an lac®epts skgnal only
if, additionally, the output signals frogpsthe further testing neans are
each indicative of the faceted coin concerned. 15 9. Apparatus for

di scrim nating. between ¢qins of substantially the sane size but having .

di fferent edge characteristics, substantially.as hereinbefore descri bed

W th reference to Flgures 1 and 2 of the acconpanylng dramnngs 0 -

'_ratranged to check the mean diameter-of the
coin and circuitry arranged to produce.an_accept
| - signal only if the slope of the detector output
signal is appropriate to a round smooth-edged
‘5'“ coin having a diameter greater than ah acceptable
” -mean-dia@eter'for the cCin indicated by the
:testihg means . |
T e g
8. Apparatus according to claim 7, comprising
-respective further testing means arranged to test
10 - the conductivity and thiCkness_of the coin,.said
logic circuitry being arranged to_produce an
accept signal only if, additionally; the output
signals from the further testing means are each

_'1nd1cative of the faceted coin concerned

15 9. Apparatus for discriminating between coins
of substantially the same size but having different

edge characteristics, substantially as hereinbefore

described with reference to Figures 1 and 2 of the

accompanying drawings,’



- of discrininating between coins of subtantlally the sane siz
'different edge characteristics, conprising throw ng |ight onto
of -a coin passing along a coin 5 path, detecting light reflect

co1n edge -and det ern ni ng, whet her or not—thestepe—ef—the
11. A,

ght i s consistent with a predeterni ned erion. -
hod according to claim10, wherein said 1 aﬁ; H ﬁ kﬂl at the
rat.e gfEchange of the output signal from a. detecl

reNbedied |ight exceeds a threshold level. 12. A nethod of dlscr|n1nat|ng
“betwegir-faceted and non-faceted coins-ol3stbtantially the same 15 size,
"subst §tially as hereinbefore described. with reference to Figures 1 and 2
conpanyi ng dr awi ngs. - 14 - 13. A nethod of discrimnating a
coin froma non-faceted coin of substantially the same size, com
g throwing |ight onto the edge of a coin passi ng al ong a coin path,
usi ngga detector to detect light * - 5 reflected fromthe edge of the
esting the mﬂu1A method of discriminating between coins

det ect

of subtantlally the - same size but having different
edge characteristics, compr151ng throwing light
_ ‘onto the edge of ‘a coin pa351ng along a coin
'5 path, detectlna light reflected from the coin
edge, and determining whether or not the slope of
the detected light is con51stent'w1th a predetermlned :
_t;thresheld eriterion; - e e g ’ s

.«

"11. A method according to claim 10, wherein said

=k ' 10 ".criterion is that the rate of change of the output
:1"$igna1 from. a. detector receiving the-reflected light

- exceeds .a threshold level.

12..A'method:of“diecriminating between faceted
and non-faceted coins of subtentiallf the same

15 size, substantially as hereinbefore described with
‘reference to Figures 1 and_2'of the accompanying

drawings. C.




C
d

’

aneter of ‘the coin, and treating the coin as a faceted coin only if the
ope’ ‘of- t he: detector out put signal is approprlate_%g_gﬁLQQﬂQ_iﬂQQLh—edged
in havingya diameter greater than that indicated™by the 10 nean dianeter
st. 14. A nethod of testing the curvature of a‘c |Ir‘ﬂmmn)
rowing tight onto the edge of the coin while- passlolf‘“‘“ﬂm at h,
ing a detector to detect 15 light reflected fromthe <oi*n 8dgd, and
oduci-ng an output signal .representative of the slope of the detect or
tyedt signal. The text of the specification_ h?ﬁ been reproduced by
otocopying the appli.cants original typescrlp It may contain a few

ndnents which are difficult to read. The original. typescript
bnt ai ni ng these anendnents nay be inspected on the prem ses of the Patent

ffice 13. A method of discriminating a faceted coin from a
_nonffaeeted_coin_ofﬂeubstantially the.sameeeize, com-
prising throwing light onto the edge.of a coin passing

 along a coin peth, using a detector to detect light

5 reflected from the edge of the coin, testing the mean

-diameter of the c01n, and treatlng ‘the coin' as.a

faceted coin only if the siope_of the detectorfoutput

signai is appropriate toc a round smeoth-edged coin

hav1ng a dlameter greater than that 1ndicated by the:

. . - # -
10 mean dlameter test. ‘

x1hfw A methOd of testing the curvathre-of'a coin, com-

- pr151ng throw1ng llght onto the edge of the coin whlle_

4

passing along a coin path, using a detector to detect

15 'light_refleeted from the coin edge, and producing'an
output signal representative of the slope of the
detector output signal.

The text of the specification has been reprodmced by photocouy:.ng the applicanis original

" typescript, It may contain a few amendments which are difficult to read. The oxiginal .
typeseript containing these ameudments uay be inspected on the premises of the Patent Office




