2069211 - 1 - GO N TESTI NG APPARATUS The present invention relates to
|rrprovements i'n apparatus for testing coins. In our United Ki ngdozj\ﬁﬁgrzl'
- Speci fi cation No. 1483192, we describe a coin mechanismin which i
are 5 arranged on opposite sides of a coin passageway. One of the coils
is atrdansmitter coil andis fed by two oscillators operating at high and
Iow»frequenm es respectively. The ot her1 coil acts as a receiving coil and -
i saconnected to circuitry mpl itude of the high and | ow
fre‘?]}aency conponents of -th h?bﬂ-‘@i' L, ed in the receiving coil.
Wien a coin or.other. article passes hetween the two coils the attenuation
of the magnetic field between the coils |s a functlon of the thickness of

the article and the' rrater xamnn t
.change in anplitudes ™5t PrRes atv\d'n(‘:'grr‘rn%plé’r’?e t(ﬁ‘s ?ﬂelmsprﬁﬁg enletndu’(’:eacf a?‘ﬁe 15

recei ving céex tiestisg p@snbl e to distinguish between coins of materials

such as copper or cupr Qi ﬁ eéeda g "%'a%ém? o@@?f.{cat%ﬁs“c or ferrous

met al . It is possl stch -an apparatus nore selective so.
that in adchbJ dm%b%mwecﬁes\qm:enanmm hlecha)iijsmcixs vmidhohqoecbﬂﬁcare of

ferrousgmet gl | { eg'J; Qléeel %tessé’f'% rﬁg]s%‘%% 8;0%?1”2 o %}%‘%’ S?OO' ns.
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‘the c01ls is a function of the thlckness of the article and the’.

materlal from which it is made. By examlnlng the change in
amplitudes of the two components of the. szgnal lnduced in the
15 rece1v1ng coil it is p0551b1e to dlstingulsh between coins of
materlals such as copper or cupro-nlckel and articles of. paper,-
plastic or ferrous metal.
' It is 90551ble to make.such an apparatus more selectxve
so that in aodltlon_to rejecting non-metallic objects and objects
Zp - of ferrous metal it will alse reject some denominations of
unacceptable coins,. This is achieved by reducing the range of
amplitudes of the high anad/or low frequency components for which the
mechanism will give an_acceptance signal. There are however
difficul;ies_in producing a reliable mechanism of this kind with
25 high'selectivity._ Because'of the natu:e of the mechanism it is
neoessary'to_adjust each mechanism individually before it is
released from the factory in'order to compensate for variations in
components w1th1n the range of manufacturlng tolerances, for example,
- variations in the air gap between transmltter and receiving coil.
36. There are also the long term effects of temperatureﬂdr;ft and long
term aglng of the components of the system.’ ' |
The present lnventlon is concerned to provide a mechanism

which at least to some extent overcomes these disadvantages.



&rm agi ng of the conmponents of the system The present iﬁveﬁflon']s
oncerned to provide a nechani smwhich at |east to sone extentfovergones
ese di sadvant ages.- ‘Although the invention will later be described with -
erence to a coin testing apparatus of ‘the kind des- cribed above, jt
le1 be ‘appreci ated that the invention 2s-applicable to other ki nds. of
mechani smin which the 5 change in anpl i tude of . a signal when a coi n passgs
i s exami ned. Accordi.ng to'the present invention there is provided apparaty§
for testi rglclough thepumeng-,mmmxﬂbakehgembp, dessmrsibent wktdluci ng an
electrical I . Qf t f a 00|n
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operative ate the operatiron o sal st gnal pro u0|ng means so.as
to hol Pt r@meemf agpildtydeanf @ signatowhesl Be@®oidl RASILS hisS absence of
the coin, anghikags operative, while said paraneter is varied fromthe

: controlled val ue due to-presence of -acoin, to store 20 said controlled

val ue of said parBREPEALNGate Jeherm¥eserkainNERG LAt the%s nbS arranged to

derive frypenidedt 9ppHratuse r tHEsPMHGMBLEhsa 'Rt thyak ue for

conparison wth the varied paraneter val tue. caused by _presence_ of the coin .
to test fdiotdiPAEEREFWARI M8ANDStOor prodpgiggp A &hestritRMi nent a first

el ectrippls Sgeapl ohaﬁhi&hafémpértﬁiﬁewé\t C{iarilése&no&ﬂél%weo@faa coin
Into the tesbipps tIOntes’% %%sftlon glong the coin passageway
in dependence on a characterlstlc of the coin, means
for examinlng the varlatlon of sald parameter as a test
for coin. acceptablllty, automatic control means operatlve
15 to regulate the operatlon of said signal produc1ng
| means so as to hold the value of sald parameter at a
controlled value in the absence of the coin, and means
operatlve, while said parameter is varled from the
controlled value due to presence of a coin, to store
. 20 said controlled value of said parameter, said parameter
examining means being'arrangea'to derive from said
stored value of the parameter a reference value for
comparison with the varled parameter value caused by
presence of the coin to test for coln_acceptabll;ty,
25. In a preferred embodiment a'first_electrical
signal has an amplitude which varies on the pasSage_of
a coin into the test position. A variable'gain B '
amplifier receives the first electrical SignaIJand'
_ produces a second electrical signal. A comparator
30 compares the value of the second signal with a fixed
reference value and produces a difference signal which
is used to control the gain of the amplifier to adjust
_the value of the second signal to correspondzto the
fixed reference value. Means are provided for sensing
35 the arrival of a coin in the vicinity of the test



el ectri cal, signal. A conparator * 30 conpares the value of the second

si gnal with a fixed reference value and produces. a di ff erence signal which
I's used to-control the gain of the-anplifier to adjust the value.of the
second signal to correspond to the fixed reference value. Means are

proxi ded for sensing 35 the arrival of a inin the vicinity of the test
posg;lon ‘the neans being operative when the arrival of a coin is sensed to
stop the gain of the anplifier belng_varled, The exam ni ng neans then _
determ nes whet her the value of the second signal when a coin passes into 5
the test position corresponds to the value for an acceptable coin. Wth
thi-s arr ang@umitticm, gthe néankebejisiemperabive ovhed tbet hatrivad vl e of

- the second 355% 0éé§§88”g8 Loi4Hd th#'h aéf’etHEt éh\ai?ﬁ@'ratb@:. ”_OV 10

_érfpl ifier Fecei ves tthe first electrical signal and produces a second c
ot

to the arri he corn being tested £ Ci rcul
“conponentsIﬂanﬂedned?h%haxamnanﬂmnmﬁﬂnﬁuthﬂw perm@neefWQQHMinon t he
effects of 4o 414l ISEPERA! UeBolid di I Al ANHoTRCRARKER sghanges in
the coin testing apparatus w l.l have no effect on the 15 value o t he

second sifyndihe memsehéoeyepemwde it et Vaarey £0&t agy by the
conparatortggaébﬁébﬂ@ eged. for initial adjustnent of the apparatus. In the
preferred formof the invention the first signal .is gﬁaed by a

transmtting i nduct®ttBotBhsopErangement H’eh%o‘iﬁl%ag ?Yér*r'&“a I%cei vi ng
i nductor on dditrd1eéd ssdetRatt l&necwalwwgmeyseébﬁdt EagRA1 ti ng

|nductor bengigégég% 2 ggckhla% %d value until immediately prior
10 to the arrival of the coin belng tested. Thus, provided
the circuit components have linear characteristics and
are kept out of saturation the effects of long term
'temperature drift and aging and mechan1cal changes in’
the coin testlng apparatus w1ll,have no effect on the
15 value of the second signal. Because the system gain is
- automatically set up by the comparator there is no
need for lnltlal adjustment of the apparatus.
In the preferred form of the invention the
first signal is produced by a-tranemitting inductor
20 on one side of the coin passageway and a receiving
| ~inductor on the other side of the coin_passageway, the
transmitting inductor being fed with oscillating
electrical 51gnals of two substantlally different
frequencies, a hlgher frequency, for example 25kHz, and a
25 lower frequency, for example 3kHz, so as to produce
an oscillating



el ectrical signals of two substantially different frequencies,?a hi‘gher

. requency for exanple 25kHz, and a 25 |l ower frequency, for exanpl e ,3kHz,

) as to produce an oscillating 4 magnetic field across the coin
assageway.. The inductors are so ar ré.gged that a substanti al portron of

e magnetic energy received by the reteiving i nductor is transmtted
through the coin at the test position. The receiving inductor is connect egi_

“to a high pafhedic fiehlll ddosantha cbaﬂcbaeeacjeéarﬂ t efhd Qhaus@Irat hag dohe hi gE
and | ow- freq;rency conponents of the sr‘%.ln& aJc_nduced in the receivin
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and then to a precjsion r t|f| and, s t hi'n rcu rovrde
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| _oscr | l'ati on at a smoot clrcult I me constant that
sifficient |9a-|rbngple=cﬁleapm6e§§emh@ Bi mesiemtegelmen aariwoerchm t he

- anpl i jgide Oéixté&%tsé‘&%gvﬂé'%ﬁe ‘sedollal ittt asH) 2Qgna1. therefore it is
preferred to use a sanple and hold technique f.or producrng t he second

signal . For this pifhsokand passfidter gtan ALsY Ao spmechat it dprasiadile; s fled '
forward on gae BapiSEierCindRat gﬁ% efth@i&yaswomecmlaofa%@aéamd to a

controlled switching device. he ot her - patih the signal Is s uared '
phase- shi f t2f E?ig@reéﬁac?!?e“sm%lraﬁé‘?ﬁ‘i’tef‘&t%‘-‘d degeBPo 2R BtucE® Zes for |

control |'i ngwiﬂhethe low frequency channel it may not be possible to use a
15 precision- rectifier to provide the second signal because the period .
of the disturbance ‘caused by the’ passing coin may be so close to
the period of the oscillation that a smoothing circuit with a time
"constant that is sifficiently long to suppress the ripple voltage
will also affect the amplitude of the second Signal In this case
20 therefore it is preferred to use a sample and hold technique for -
producing  the second signal. For this purpose the output of the
variable gain amplifier is fed forward on two paths._ On one path
the output is amplified and fed to a controlled switching device.
On the other path the signal is squared, phase-shifted by 90 and
25 differentiated so as to ‘produce’ pulses for controlling the
controlled switching device which cause the switching device to be
.closed at the point when the signal from the amplifier is at a peak.
' _ The cOin presence sensing means’ may comprise an
instantaneous level change comparator which is connected to detect
30 the chance in level of the signal from the high pass filter when
" a coin passes. The output of the instantaneous level chenge-'
comparator is used to control a normally-Closed switch which is
 connected to the input'of thé comparator which compares_the second
signal with the reference value. The normallyeclosed'switch is
35 connected to the comparetor through a time constant circuit so that,'
when the-normallyeclosed'SWitch is opened hy.the instantaneous level

change comparator in response to a passing coin the long time



control I'ed”swist €hi rig devi ce which cause the swi tching device to be closed
at- the poiint when the signal fromthe anplifier is at a peak. The coin
preserice sensing means nmay conprise an i nst ant aneous | evel change
conpar.at or -which.is connected to det ect 0 the change in level of the
si gnal fron1the hlgh pass filter when a coin passes. The output of the
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gain anplifier. Not all” coi'ns may affect. the voltage | evel
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;gllthgh: ce)g?h &é ‘iﬁ@exﬁ%%ht'&rh 13. On opposite sides of the coin passageway

- Pig. 2 shows a circuit diagram of the apparatus of Fig. 1.
i5 Referring to Fig. 1, this shows a coin passageway 1l with
' | an inclined coin track 12 on which a coin can roll through a test
. position 13. On opposite sides of the coin passageway at the test
position 13 are two coils or inductors 14 and 15. TWOgoscillators
16 and 17 are connected through a summing circuit 18 ang a buffer
20 circuit 19 to the coil 14 which serves.as a transmitting coil. The’
o oscillatox 14 operates at a relatively low frequency, say 3kHz, and
the oscillator 17 operates at relatively high freguenCy, say 25kHz.
" The coil 14 is fed with a- composite electrical signal with 3kHz
and 25kHz components. The‘coil serves as a transmitting coil and
25 generates a magnetic field across the coin passageway. The coil 15
on the opposite side of the passageway serves as a receiving coil
and is so arranged that a coin pass1ng between the coils 14 and 15
attenuates the received signal, the amount of attenuation being a
.-funccion of the c01ns conductivity and its thickness. A parcicular
30 .. metal may attenuate one frequency to a greater extent than the other
| frequency. By comparing the attenuation produced by a coin under
test at both frequencies with ranges of values for particular
denominations of acceptable coins, a coin test with good
selectivity as to coin material and thickness can be perforﬁed.
3% ° In practice it may be sufficient to test for each particular

denomination of coin'at one frequency only, the frequency chosen

&
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“ posiftion 13 are two coils or inductors 14 and 15. Two oscill-ators 16 and 17 -
' &ng onnected through a summng circuit 18 and a buffer 20 circuit 19 to
‘tMe toil 14 which serves as a transnibting coil. The oscillator 14 *~ .
L ates at a relatively low frequency, say 3kHz, and the oscillator, 17
" operates afox e.hatianehybéun;m the eonseitbyt siaIFSZBké-Izaetfhe agichudticng $@d with a

conposite eltht récal ﬁg&hﬁfﬁ&w ﬁ{t%r%gﬁ_ge S{ogggper;nt béﬂ}%ncoy serves,
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and 15 attenua e recel_ve anoun enua
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metal may. %éeg%ﬁngggogﬁ%qggggy to a greater extent than the other.

frequency. y CO e attenuation produced by a coin under test at
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‘at high 5 regquencles corresponds to the ranges of values for
~ the same déerswihed ikedows @ien. oFhrutH@Epthe faﬂah#ﬁ%f Recks Nad§-vawe 15 is fed

to a buff efecﬁﬂ@:.@tﬁrmiﬂ fay*:f'&:l%'lﬁﬁuhalf?-ova@@dret&gﬁlépl24t ah81i0vebBed WO 2t
frequencies of the oscilTlators 16 and 17 by a high pass.filter 21 and a Iow :

10 1Freqtiifcstagma Faxed igalnels lso Intradusadat SRenPyrPTy efuity signal
s anpl i tuggegnes 034 6 B ohel b2AReeREI belappiyiak! & Gakanle
reference voltage to the p051t1ve 1nput of the operational
ampllfler 25 (see Fig. 2) of the preczsion rectifier 24. The half- -
_ wave rectified ﬁave form is smoothed by a;snoothing circuit 26 of
20  short time4conStant to provide a d.c. voltage prOportional to the
amplltude of the s1gnal from the high pass fllter 21. The short
' tlme-constant is chosen as to keep ripple voltage to a minimum
 while allow1ng the output to follow the attenuation of the signal

_ dur;ng the’ passage of a coin between the coils.

25 The output of the smoothlng circuit 26 is fed through a
normally—closed analogue switch 27 to a long tlme-constant circuit
28 and a high 1mpedance_buffer 29 The output of the high
imoedance.buffer is comoared with a zenered reference voltage from
the voltage'reference source 30 by means of a comparator'or'

30 integrator.3l._.The difference error signal is integrated and used

‘to control the gain of the voltage'controlled amplifier/attenuator

__23. When the switch 27 is closed the gain of the ampllflcr 23 will
be varied until the error signal at the _integrator is zero at.whlch
time the voltage from the buffer _ 29_ © will correspond to the

35 fixed reference voltage from the referente source 30. Long term
- changes in any of the components are conpcnsated for by the loop

changing its gain untll_there is again zero error; In order to



°attenuator’7_ anplifier 23..The control of the anplifier will be described g'j/
bel ow. The output of the anplifier 23 is half-wave rectified by a precisiqn

.hal f-wave rectifier 24 and inverted. 7At 15  this stage a fixed gain is

al se- i ntroduced. The output of the rectifier 24 is held out of saturation

by applyintdadchilVcillage! &t CRNARLUE! {8 dnr G PPP! EOHSLRAR aighdif gain -
operational anmplifier 25 (see Fi.g. 2) of the precision rectifier 24. %’he _
haki~ wavid tBetf§9dP haleop oknrieguiredthudd inyordermsot Prenendi Aeatabidd tyf 20
short tinecaghsiasy 400 iR" QY Slse l 4,29 rtional to the anplitude-
of t-he' si ngl from t_.hé hi gh pa%gd??fct’%s?t%% $°Bﬁ‘§gg§ gr?;%tj nme-constant is -
chosen asfaycre®)re rgaipl etvoelatjcely high firganendidse al | owi ng the output to
foll gw t he attenual, ' UG t he. e.of. .a _coi ween
the coils. 25 - 2 elonl ot Fibldnife! MonBRReancsr s bR AT 103

t hr ough athéhaal ¢ytraito o8 dthe oshmpke timetasins2ant oseodtbhgg teimeud 626 amt

ciroult 2iapd end!gflidPePANEQPIELE] Gliseafed W R, UndelS Bllllen
i npedance buffer is conpared w t"h. a zenered reference vo'{age_ rom the
vol t age rtdfeeteppemisthingead igceaiving ofils.cofpimsatadr abl Bkerialstwignat or

31. The differ. ignal. i.s iptegrated and used to control the gain
of the vgr%atmggeg%%eﬁtaﬁ{){eﬁéﬁg‘rg}npﬁ# i%F/ aﬁqgnlfggg?n%.c"ﬁﬁgﬂerf%e @ﬁl"'—f%ﬁ‘% i's
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rom:the buffer 29
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. amplifier 21 is held constant while the coin is validated.
The voltage difference betweén the output of the short
time-constant circuit 26 and the high impedance buffer 29 is fed
to a window. comparator 33. .Thé ﬁihdow qomparator deterﬁines
20 ‘whether the maximum voltage differenéé devéloped_when a coin passes
falls within a range for an acceptable coin. . | |
. Thénlow frequency channél is similar in some respects to
the high frgquency channél and éorrespohding componeﬁts have been
given the same referehce numerals in Fig. 1 and Fig. 2. There aré
25 however two-major differences. | -
Firsgly}the loop swiﬁch 27 in the low ffequency channel
is operated.by:the same instantahéqus level comparator 32 as the
high freqﬁency'channel. This is;necessary bécause all coins will
céuse some attenuation in high frequency componeht-but not
30 necessarily in the low frequency component. This arrangement also
| avoids unnecesséry duplication of circuitry.
| Sécondly, rather than converting the a.c. signal to a d.c.
signal by a precision rectifier,‘a samplé and hold technique is used.
The output of the voltage controlled amplifier/attenuatbr 23 in the
35 'low'frequency channel is split into é forward signai path and a

control channel. The signal in the forward path is fed to an

amplifier 34 which is biﬁsed to near the positive rail so that only

$



St - An i nstant aneous | evel - change conmparator 32 i‘s c%hnec‘t ed to

ot put of the short tine-constant snmoothing circuit 26 to detect ,the

rise in IeveI caused ‘'when a coin enters between the transmtting

andVr elcei ving coils. Coins of all materdals will cause some attenuation of
e hygh frequency conponent. Detection 10 of the initial rise in |evel

by e instantaneous |evel conparator 32 causes it to issue an out put

si gnal whi chtpepeuegathe holfradyicje ximpdad mtaPfgirturakiah agger \\hen 't he swi tc@l

- 27 kS openthe di t t reql [ wEtch 35.

mai nt ai ned ofi & J'(’l.'go?‘%‘gér;ll S|'gpé]%¥n8£ﬁ§%gna g:;athieggvvlljﬂet%c%gbé;}1 ?%éi&ﬁg shie

t i me- const anThd Fontrel sdgnel 38 gaepredebyii 3 pPulaerehaning tﬂ}FFB*t?gfso that the

gain of the anpdiofi g &%sésbﬂ%ﬁ 5P bRade Wk bgad NG, CAIA di Brasalnicdatadd. The

vol tage difference between the output _of the short {i me-constant circuit 26
and thed hi ghy indéfieraatharing céscmst fRJt? PraduFhFFRP LBl SRH P  The

W ndow conpasalil ofetid FobRsrd @ignaiherhéesanpeindTiui 5agncaakée age di fference
devel oped whén a coin passes falls-within a r%&%[d_é a%) acc pt ablf coi n.
The | ow fr eqdediopuensififeh £Q kg Fhl?%ﬁd PR Shee t ri”ﬁﬁ requency

"~ channel and gmrmpw@mosomnmwaymest@e&antm sapmc:ruaﬁ:eosnce

nunerals in Fig.. 1 and Fi ) The 5 0
di f f erences. t’F‘Trsg‘PF"’;? Hme- gﬁ’ﬂﬁ)t ?% tﬁBJﬁo‘w \66‘%89 c%etfﬁﬁ]e‘lof
operated by the mrécﬁ&haptamaus isa\tﬁé cmpasdt for EHe as.ghhfrdygughcy

5-.frequency channel S nec because a SE€cS
attenuati on FREHISIN f'B'éGq %r%%ﬁé’ﬁ iﬁg?éﬁggee%eeggssa%%%ygfn e

| ow f requenc;hmrm@menstIht sna:lcumng!énem thleshigh dindedanrecbetiear 99 is

duplication Qf ;circujtr GO t “g%n t si gnal

to a d.c. 3 %It V wmaréé’c?gl anpcqrtéjétgf}"ggéh c%ﬁg %ﬁédﬂﬁafghfveagﬁﬁl gue is

used. The ouwptit Mgeméorolthagawcémmhbndcmﬂﬂ doraagaepgabls c23n$n t he

35 gw frequency Cﬂ?&%ab?ﬁéag%el bE ehet a:%lfeo 5131 Sdtn18@¢ hreNEndt

contror1 channel . The si I the forwa ath js fed to an arI_Rllfler 34
which is bi ashere é—sn%rpiiaﬁélws iLowe® imit ¥b tf‘ﬁa‘fhaé'ﬁle} frequency

can be used, that very low ripple voltages can be achieved and that

| sampling the amplified a.c. wave form from a. low output impedance
source allows coin attenuation approaching loo% to be measured
20 ‘wz.thout rate of change of voltage restrictions on the short time~
-constant components. ' ' o

In Fig. 2 the integrated c:.rcuits are of the following
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t he negéti&e haff-c¢ycl e remains out of saturation after anplification. The
anplified.;signal is fed to an anal ogue switch 35. The control signal is '
squar’ed by a pul se-shaping circuit 36, shifted in phase by_QD__Qx_gﬁghgig__‘;
shifter 37; and differentiated 5 by a differentiating circuit 38 to '
produce sanpling pul ses on the péaks of the forward signal. Hlﬂmm
pul-ses cause the anal ogue switch to be closed on the peaks ’"ﬂ .
sigral and the output of the switch is then stored on the capatit'or "of st he
short tine-constant circuit 26. The Iongqtern1|oop control of 10 ~the
| ow frequency channel is the sane as for the high frequency channel. The
vol tage di fference devel oped between the output of the short time-constant
circuit 26 and the_ high inpedance buffer 29 is fed to a w ndow conpar at or
33 which co@pAEIMS:t he maxi mum vatue with ranges for the | ow frequency
conponent for acceptable coins. 15 The advant ages of the
sanpl e and hol d technique are that there is no practical lower limt on the
channel frequency that can be used, that very |low ripple voltages can-be
~achi eved and that $anpRbpgrefusafon ffesting cokive, feemprising Bow out put
i npedance source all ows coin attenuation approaching 100%to be neasured 20
wi t hout rat@odn PRERGISYRYvoMERFS fost Mxadusknd manr elegbricalngignsedst ant
conponents. In Fig. 2 the integrated circuits are of the_follow ng type:
NO. 1C 1 ¢E vhith § pprametern yaries ©n the passgye /0812 cepipetpfo774PC
TLO84CN 401G0CP MC 3340 MC 3340 rr}y774PC Ov  PIN14 PINA 4_ PIN 14
PIN PINg @ FPRE Pegildon along 5q £Pin BARPATEWR LB SPPRAGERCSPI N 11
_13V5F"h]7 on a chEEQEZeristic of the coin, means for examiEEREYthe
variation of said parametér as a test for coin acceptabi-
lity, automatic contfollmeans operative to regulate the
.operation of said signal'producinq_means so as to hold
the value of said parémetér at é_contfolled value in the
10 absence of the coin, and means_opérative, while said
| parameter-is varied from the controlled value due to
presence of'a éoin,'to store said-conttdlled'valﬁe of
said'parameter,'said parameter examininé means being arranged
to deri#e from said'stored'vaiqe of the parameter a
15 reference value for comparison with the varied'parametér
value caused by.presence of the coin to test for coin

acceptability.

2. Apparatus according to claim 1, wherein said
20 parameter of said electrical signal is the amplitude of

that signal.



1‘"¢¢mnﬁ1ﬁ+ﬁ+44w_iesilng coins, conprising a coin p&sséﬁémayy means
produc rical signal of whlch a paraneter varies on the '
e of ,@ﬂm "ﬁm k st position along the coin passageway in
dence acteristic of the coin, neans for examni.ng the
: varlatlon of said paraneter as a test for coin acceptab| I|ty, automatic
control means operative to regulate the operation of said signal producing-:
means so as to hold the value of said parameter at a controlled value in {7
the 10 absence of the coin, and né@ans operative, while said paraneter
-is varied fromthe control|ed value due to presence of a coin, to store
said controlled value of said paranmeter, said paraneter examn ning means

bei ng arranged t deﬁ%#%ijart?{@ saaééiﬁ%j%;eéadtgaé ierZ h‘?%ggéggﬁ%%%aa 15

reference val ue arison wt varle par afre used by
presence g&ﬁﬂsteel aﬁmh&aﬁ; ffan=Lidb é‘bé'éééﬁ{ a%atéepgsc Lhgedccording. -
to claim wherein said - paraneter sali ?ectrlca si gna % is the

anpl i t uderof cbkiphrsi gnal value( >3- sai@aéﬁaiﬁe@&f%ﬂéﬁgthg Eb%hmi% wher ei n
the paraneter examining nmeans conprises a conparator arranged to conpare

the val ueinfthéei teptr poBitioned the: @rdidterminde ESaEtRORI bifoRhA th a
predeterm ned fraction of the 5 stored value of said paraneter. 4.

Abparatustaredrﬁamgetofcbaﬂmiparamhteﬁmweln the conpar at or has a-first
i nput connected to the out put
4., Apparatus according to claim 3 or 4, wherein
the comparator has a first input connected to the output.
hof the electrical Signal producing means and a second input
10 which is connected by way of a long time constant circuit
and a normally-closed SWitch, when closed, also to the
output of the electrical signalﬂproducing means, the
switch being arranged_to be opened during the determination
of coin acceptability and the long time constant.circuit
15; _ serving to maintain the stored value.of the signal to the

‘'second input of the comparator.

5. Apparatus according to claims 2, 3 or 4, |
wherein the automatic control means comprises a variable
20 gain amplifier in the electrical Signal producing means,
the gain of the amplifier being arranged to be varied so
as to hold the value of the said parameter at said

controlled value in the absence of a coin.



“of the el ectrical signal producing means and a second input 10 ~whi ch
. connected, by way of a long tinme constant circuit and a normally-cl osed
:SW t<ch, when closed, also to the output of the electrical signa i

means, the switch being arranged to be opened during tW' of.
coin acceptability and the long tine constant circuit , ’m m’mmm mk
maintai n the stored value of the signal to the second i*npdt ®

conparator. 5. Apparatus according to clains .2, 3 or 4, wherein the
_automatic control neans conprises a variable 20 gain anplifier.in the
el-ectrical signal producing neans, the déln of the anplifier being arranged
.to be varied so as to hold the value of the said paraneter at said
controll ed val ue- |n t he absence of a coin. aratus according to
claimb5, conprisifiy a®PRATRES (ﬂﬁﬁﬁ%ﬁ#ﬂge$Qeﬁkﬁkmtg + CORPREESANGi gnal ,

whose | evel rived fromthe val ue of sald araneter - wWith a preset

ref erence 9aFH§g§ﬁ5 F8m§@ﬁ@F§Fé§£ﬁﬂﬁﬁé) %%9?%%@nﬂ@°§?gnal for

Che ovel “%?*'?ﬁe?%e?e\%&afe £ Thel iy ‘E‘é?' ' f‘&péss‘?ﬁés%&t%%%a? hotd
ot og BESSLE! Rdebiencdl | a@gﬁp% Lfé Mbrickate SaESBafRSIYane" °°
congar atorafgfagghea E& ﬁe&n@o‘i—s co% LiEE acft progggﬂdaegtﬁg 93¥i§3ie0f

clains 2 to erein electrlc nmeans

arranged tg9aphogiEe ] #0e@Sehl ladl itdd +ARFtvd %1@%{@ 1864 £hoESeRL! enuat ed

when a coin passes through the test position, conprises-a sanpling
S circuit araeprgeddt 9igaan! eqﬁeqk%ooftﬁéwp&%féﬂ 'Péféhﬂe&é&n@aluéhe exam ni ng

means belng
7. Apparatus according to claim 6, comprising
10 a capacitive device connected across the further comparator :

to reduce the'gain'of the'comparator at higher frequencies.

'8f Apparatus according to any one of claims 2 to
7, wherein the electrical Signal produc1ng means is ,-

15 arranged to produce ‘an oscillating electrical Signal_which
is attenuated when a coin passes through the test position,
and comprises a sampling circuit arranged to sample peaks '
of the oscillating signal, the examining means being
arranged to detect whether the amplitudesof the sampled'

20 peaks are indioative'of an acceptable coin.



! ed to detect whether the anplitudesof the sanpled 20 < < peaks are
' ;ative Of an acceptabte coin. - 12 - 9. Apparatus accordi-ng taq any -
ein-the electrical signal producing neans
des ElmHﬁﬁu Ilﬂmﬂﬂmwct or on one side of the coin passageway - .
ce® am oscillating magnetic field across 5 the coin
passagemay on being fed with an oscillating electrical signal, and a

receiving inductor on the other side.ofdthe coin passageway, the |nductor§;r -

being so arranged that a substantial proportion of the nagnetic energy

recei ved by the receiving inductor is transmtted through 10 the coin
when in the test position. -10. Apparatus according to claim9, as appended
to claimS8, conprgslngppu&a&m&mHCdﬁrﬁﬁngrﬁpr&mmsoneheftcaaimstalng and
‘recei ving inductors. berng comon to-both,- 15 - ‘one including a high pass
filter andtth&,oﬁhereanlahepeiedtnrqalesigmgkdprodusunqtmeans hmgﬂu@aﬁ | ow
- frequency conponents;- respectively, of the signal .induced in-the receiving

i nduct or bg. thensméittiag mpdugyun|QnfqnﬁcﬁiﬁereiptheCPénfEééﬁﬁ63ﬂﬁ¥

transnlttlng i nduct or “wi th-20 oscillating el ectrical nals of two
subst ant i akryangefletonprodéqee it @8 kating magnghie ﬁ#eéaeﬁe‘f% a

| ower frequency, t he said one signal producing means further conprising the -

pr e&i si on thet Folar Pﬁéﬁ?&\ﬁé@%?’hm I"ﬁ% wiERypp aﬁpaﬂ,&é&lﬁg convert
i o WaedBEe by e iR oA e Sl
side of the c01n passageway, the inductors being so arranged
that a substantial_proportion of the magnetic energy
received by the receiving inductor is transmitted through -

10 = the coin when in the test position.

lO, :Apparatuslaccording to claim 9, as appended

to claim 8, comprising two signal'producing means, the
transmittingdand_receiving_inductors being common to both,

15 one including a_high_pass:filter and the otner a low pass'
filterﬂarranged to_isolate the_hign.and;low frequency
components, respectively, of the signal induced_in the
receiving inductor by the oscillating magnetic field_in-
response to feeding the transmitting inductor with

20 oscillating electrical signals of two substantially
different frequencies which are a higher frequency and a
lower frequency, the said one signal producing means further
- comprising the precision rectifier followed by a smoothing
circuit arranged to convert: said oscillating signal into a

25 _ DC signal and the other signal producing means further

comprising the sampling circuit.

¢



__? 13- 11. Apparatus according to claim 10, as appended to claimd4, —

conpxi sing means responsive to the variation of said paraneter for the

-frequency - conponent indicating arrival of a coin Jmﬂrﬁ“m “L“lm”ﬂt t hk
test 5 . 'position,- so as to open the nornally .
Appar at us according to claim4 or any one of clains'5 %o "11 as appended to

clgkm 4, wherein the nornally cl osed swi-tch is opened by circuit neans

r egponsi ve 10 to the rat'e of changg sai d paraneter becoming equal to

a predeternined | evel so as to open theswitch. 13. Apparatus for testing

coi ns substantially as hereinbefore described with reference to Figure 1 or
15 Figures 1 to 4 of the acconpanyi ng draw ngs. The text of the

- speci fication hag beeng@prDius esebyr@LRy 066P¥ 1 AIm! 16 288! iappinaed | gi nal
typescript. It may contain a few amendneénts which aré difficult to read.

The origi el JLAAGEA, o< g NGe 416 SPe SPBALTDEL tBRENRE viaRgRagicyd on t he
' pren1ses of the Patent Ofice
of said parameter for the high frequency component
1nd1cat1ng arrival of a coin in the vicinity of the test
‘5' position,_so as to open the nermally closed switch.
12, Apparatus according to claim.4_or any one of
claims 5 to 11 as'appended_to claim 4, wherein the
normally~closed"switch is opened by circuit means responsive

10 to the rate of change of said parameter bécoming equal to

a predetermined level so as to open the switch.

13, Apparatus for testing coins substantially as
- hereinbefore described with reference to Figure 1 or
15 Figﬁres 1 to 4 of the accompanying drawings.
The text of the specification has been reproduced by photocopying +the applicants original

typesoript. It may comtain a fow amendments which are difficult to read. The original*
typescript containing these amendments may be inspected on the premises of the Patent Office




