CO N SELECTI ON APPARATUS 2107104 Thi s |nvept|on relates to coin selectlo
and, _pore particularly, to apparatus for identifying and aut henti cating
coi f/s By inductively testing thei'r properties. Inductive coi-n testing
ap-aSQS s utilize air core or ferrite core coils as sensing deV|ces to
r2 the various electrical and physical paraneters of coins.

coin.1s tested by detecting @ﬂé“eﬁﬁé@@ﬂ&oﬁiﬁ?&kﬂ&f&ﬁlan al t ernat

el ectromagnetic field produced by the coil. At a given frequenc&ihﬁg?iﬂd
ef fect depends upon the coin's dianeter, thickness, conductivity and
perneability. An effect on this field causes a correspondlng effect upon
the coil's inpedance which may be neasured using various techni ques. The

ner easi ‘n’g“”f“r cquendp £ t%f%%?iwgfe?ﬁ'é%aﬁ & ot amvact o Sad pars
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thscknesgohﬁgeggIfﬁaﬁgtfvg teredPia pQﬁ@ngQﬁﬂﬁ Of%%%emally si gni ficant

when testing for |am nated c0|ns suc as the tes ten and
twenty-five cent coins. Most high quality coin identification
mechani snms, capabl e of excellent slug and foreign coin rejection, use

Inductive coin testing apparatus utilize
air core or ferrite core coils as sensing devices to measure
the various electrical and physical parameters of coins. A
) coin is tested by détecting the effect of the coin on an
élternating electromagnetic fiéld produced by the coil. At a
given frequency, this effect dependé upon the coin's .
diameter, thickness, conduétivity and pefmeability: ‘An
" effect on this field causes a corresponding effect upon the
3 coil's impedance which may be measured using various
techniques.
: The extent to which an electromagnetié field
Penetrates a coin decreases with increasing frequency.
Therefore, as Erequéncy incteases.'the physical properties of
) materiai near the sutface of a coin have a greater effect on
the field (and the coil's impedance), and interior material
and coin thickness.have.a lesser effect. T-.s pheromenon is
especially significant when testing for léminated coins such

as the United States ten and twenty-~-five cent coins.
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nultipl e sensors in,order to effectively neasure physical characté?ié%?cs,
such as thickness and dianeter, and nat&ial 5 properties, suc
cerductivity and perneability. These. mechani sns general |y undertake
several measurements which may require as many as five separate ferrite
core coils. "Accor dMegtt hiigle amakbey otobmeidenhifiicationr nechanisng .

_heasurenent is made that is dependent, upon thickness, 10 . dianeter and
wet eri al capabieyof excedlant (ugandt Eoraign ¢ainaprAschAfNesI®8 i sh coin
identity, two additional npasunﬁgents-agg nagde,. . one sgecifig tQ thckness
and a se®YIEiPI&ciSENSALP R HFIRL YRPELSCEINGLE DEASUFenRBYBALA Lused, it
general ly 15 has .nerfornmed only, a,single tegt sfunctian. I f it he
Povent | ofhRRECHEIE L aa AT P HLTKRERS: ABf oot oBsbefs o pRdaRRtes La
measuri ng_nore .t. | s g y ng or
ol 13 mat PRGCERS (Hl, P M TR u k151 0P ShATpEPRRARTITEERY, TR T 0k of
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‘Wi th faces adjacent to the coin pat J oi ned by a connecting nmenber.

face of equidel 2@ mady aditide separhceCcoeeriae dotkrtagasarea |ess than,
and capabl e of being totally 25 circunscri bed by, the surface area of

the snal hetordiing o the hetindd) GElone mechdabsmfi EdrstThi migedmetry
causes a substantial portion of the nagnentic flux emanating fromthis.
measurement is made that is dependent upon thickness, -
10 diameter and material. However, in order to separate these
variables and establish coin identity, two adaitional
measurements are made, one specific to thickness and a second
. specific to material. |

Where a single.sensbr has been used, it generally

15 has performed only a single test function.

Summary of the Invention .

The present invention employs an induétive sensor
capable of measuring more th;n'one parémeter of a passing
coin, thereby feducing or eliminating the need for additional

20 sensors to accomplish the task of coin validation. The
ferrite core of the sensor consists of tyo poles,'with faces
adjacént to the coin path, joined.by a connectiﬁg member.
The face of at least one poie of the ferrite core has a
surface area less than, and capable pf-beihg totally

25 circumscribed by, the surface area of the smallest coin of

-
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pole face to enter the face of all directly adjacent coins i+ the set to be

aces
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dom nati ng a nmeasurenent at this poi nt w

';ntlfled regardl ess of coin diameker.. Since 5 t he el ect romagnet
d surroundlng the sensor is concentrated in the areas adjacent to
ese_areas domnates field=

ff, | d t
e «’ cf'gecﬁﬁéﬁdsﬁg Eﬂzbgm é‘l?«%\%ﬁé I’te%eg?lél'ﬁ? F¥ yCR8¥PPBuUAdi ng the

8|rectl

st he neherédbcetonbgnedie Fiwld Ut roUi Saf Ot Poérsef ibe sensor is

separated fromthe first pole by a distance approxi mately equal

to the

%hng

.“"\

be the physical properties of

- di ametenceftt acelaigetheca@realso A aakartt ifo exhe pYike- flacesp an the set 20
to be identified is between poles, this geonetry causes the -extent of
i ntereeinbs effectnuphs then fiedd Ha dihmse amepetdeminatdssieddndi ng pol e

" 10

15

20

25

faces to be substantial%g 'dependent on the dianeter of the coin.
coi n' effeetal canaedr Byt itheaicodn ediseshank: in cthe whainhty2s
correspondi ng_ i npedance change, when the coin js between pol es,

Thus,

t he

subst SWEFaRR 1G§péheeﬁ?“§ﬁrdlaﬁgﬂﬁ‘ w eqfatqﬁé%eb%nﬂhﬁoFEtOF°tPS sensor is

identjcal to

identified is dxrectly adjacent the pole face with surface

area as described, the coin's overall-effect upon the fzeld,

and the corresponding impedance change, is substantially

independent of diameter. If the frequéncy of the field is

sufficiently high (approximately 420kﬂi), the coin barameters

properties of the material at the coin's surface.

doﬁinating'a méasurement at this point'will be the physical

The.second_pole of the sehsor is separated from the

first pole by a distance approximately équal to the diameter

of the largest coin to be identified. When a coin in the

extent of interaction between the coin and the

electromagnetic field surrounding pble faces to be

set

to be identified is between poles, this geometry causes the

-substantially'dependént on the diameter of the coin. Thus,

the coin's overall interactional effect on the field, and the

corresponding'impedance change, when the coin is between -

poi=s, is substantiaily dependent'on'diameter.
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the flrst pol e, sthe ,interactional effect detected when a coin passgs

'S
pole will be identical to that neasured en the coin is adjacent ffi r.st.
pbke. Towever, by causing a 5 substanti al decrease in oscillat e
frequency (for éxanple, to approximately 7KHz) as the coin enters area-

adjracent the second pole, the interactional effect will be a.function
Cprimarily of coin thf dihesieeond coptricefvEhg sensne dst ddealtifcalritey the
imefier |ayer of, the cain. Agajn, the effect will 10 ~ be substantially

i ndependéhe Siratamale. e n’e‘h%%ﬁ‘ﬁﬁi?hélfPGFGCFnFEFQGttPéna'Iheéf ﬁe&om t wo

he c0| sensor of the pres

t
nvent ieo 3siis %wefpiqfeﬁér& f RerdeReEfe 1B EBer paprberof < d0 cased

or elin1 odi ment, the cqin sensor

enploys t 4 ggﬁﬁ%ﬁqt %Qﬁnﬁ*{kﬁrﬁéﬁ Tte nggr'egghcﬁgﬁﬁﬁa Ey geonetry
escr*%@tem\i?la%@@aﬂs{% & FPhLoOPdaRRRANR] (b RYMAIAIRY | N0

he second core is p ace € 0opposi ge=s t he CE ‘pa

From t he abipk Sk 158 1Y KiDD) @kne é@fﬁseﬁtéegttxeaggase% QoS Ryadi ng

pole faces of the first core. The coils are connected in'e ther sertes
ai di ng Ogegohide PoURROAH U £¢ FEALD, e £PEc 8! @51 10BBIBCELR lii@hnd

I nteractional nmeasurenents are made as the coin passes through the sensor.
Descri pt peiimaf illye offr @ inghiltk i earid léwmeeﬂvmyl obetHadpage®qd1nor e
formlng the inner layer of the c01n. Agaln, the effect will
;0 be substantzally independent of dlameter;
By measurzng the fzeld 1ntetact10na1 effect at two'
or more poxnts while a coin passes the coin sensor of the

present invention, the need for additional sensors for coin.

valldat1on is decreased or elzmxnated.

15 . _In another emhod1ment, the coin sensor employs.twq
substantially identical ferrite cores, each having a geometry
_as described above and each having a coii_wound around its
-pole connecting member. The second core is placed on the
opposite side of the eoin path from the first core with pole
- 20 faces directly ad]acent correspondxng pole faces of the first
~ core. The coils are connected in either series a1d1ng or
series opposing conf1guration, and electromagnetic field

1nteract1ona1 measutements are made as the coin passes

through the sensor.
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" readi.l y when considered together with the acconpanying draw ngs, in whi ch:

5 = Fig. 1is a front viefof a coin handling mechani smal ong ~

{+H\a schematic bl ock di agram of an apparatus for coin discrinination.” -
F 2 i's a sectional view taken along line 2-2 in Fig. 1 shoimng a side =
%

et of the coin sensor and a portion 10 of the coin track. Fig. 3 is a
bottom vi ew of the senDmscrmiptiomtof| ehe Bhawings Fig. 2" Fig. 4 is a - e
sectional view illustrating a second enbodi nent of the invention. 15 .

Fig. 5 shows a third enbodi nent of the invention. The figures are intended
to be represent ThieoRaesant dnvenkion ekl beyundarAtreds®QKe Thr oughout
this specgification, the term"coin" is iptended to nean ?nuine coi ns,

t oken¥eagdd¥ ¥pes congider ,t°9e§ﬂﬁﬁﬁ¥1$%sﬁg?s?cﬁﬂﬂpéﬂg.Bﬁher i t em whi ch
may bg used by pers%as in an attenpt to use.coin-operated devices. It wll
be cl SEAYIBIFH0dR ¥BLGRiy in the art that, whereas the invention has been

e onent o my bordBea At € Ehqtk YA 8t ATE P RebRATRG, BEenARiSR
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Fig. 2 is a sectional view taken along line 2-2 iﬁ
Fig. 1 sﬁowiné'a'sidé view of the coin.sensor and a portion
of the coin track;

Fig. 3 is a‘Sottom.viéw of the sensor and front
plate shown in Fig. 2. ._ |

'Fig. 4 is a secéional view illustrating a second
embodiment of the invention. |
- Fig. 5 shows a third embodiment of the invention;_

the.figures are intended to be :ép:eéentational and
are not necessarily'arawn to scale.

Throughoﬁt this.specification, the term "coin" is
intended to mean genuine cbins, tokens, counterfeit coins,
slhés, washers} and any oﬁher item which may:be used by
persons in an attémpt_tO'use coinéopetated'devices.

It will be clear to those skilled in the art that,
whereas the invention has been describeé in terms of AND and

OR lbgic elements, alternative logical elemenis ﬁay be used

without departing from the invention.
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accordance wth the ,principles of this iﬂgentionrnay be desi gned 0 -

-identify and accept any nunber of coins omthe 5 coin se f many
céuntties, this invention will be adequately illustrated by e/p At i on of
its appllcatlon to identifying the U S. five, ten and twenty-{ive/cent '

coins. A coin selectqr .10 forned in ord 'Cémﬂ$&ﬁm-hﬁ present”invention ‘.
IS shown in Fig. 1. PR . PrOeTE ot~ principal
Genponents S |nd|cated by nuneral 11 “A coin 28 may be introduced into t he

coin selector 10 t lgqéﬁrﬁicﬁn é@éYb&z ?aﬁgbncaﬁsi%hE%eHHQR{ the

i nfl uence of grawﬁ: energy atln evice 7 which is nounted over

col n defl?ﬁ§3&ﬁée f%ﬁ”éﬁé‘¥f¥ﬁé¥§1§9 QEVtE§s7130én§Qbﬁ #3y be deflector 8

are slope ownwards I'n a direction away fromcoin entry 12. The coin drops
from cogpsdRie?r ity RNt PEPERdYadtept Pahy NgufiBerco£9 caiast [fxomrthe coin
track 18 whére it noves along its edge under the influence of gravity past
cgi n segepdn Fets DEmpnyli coumeties, deviseinvenndot wil lbbeofadeiguatedy 20
disclosed in U S Patent 3,944,038. Adjacent and contiguous to deflector 8
and CO|unmusﬁcaﬁkdﬂhyrnxpﬂamati¢mn@fahusbapklppé$é9ﬂl$°aﬂé9961ﬁiﬂéﬁbd
apart by a distance slightly greater than the thickness of the thlckest
coi n totbe Uu§MJﬁhw§itﬁﬁQ: ¢£S@W%%¥$Tflﬁe e8nk £P4BR-18 and defl ector
are arranged. 25 right angles to front and bagk plate and 16
At the end of cmlﬁtQQkﬁ: éhe?FEFc%Qn ﬂFBﬁg méF8°£% é@ggbﬂﬁﬁ%e gate
20. If the coin has been Jdqulfled aﬁ

_ present invention is own in Fig. 1.

The mechanical
10 arrangement of principal componehts is indicated by numeral 11l.
A coin 28 may be introduced into the coin selector 10 through
the coin entry’ 12. The coin 28 ‘falls under the influence of
gravity onto energy d1ssipat1ng.dev1ce 7 which is mounted over
éoin deflé;tor 8. Energy_dissipating device 7 and coin
15 aefléctqr 8 are sloped dowﬁwafds in a directioﬁ away from coin
" entry 12. The.coin dropé from coin deflector 8 onto energy
dissipating device 9 and then onto coin track 18 where it_moves'
along its edge under the influence of gravity past coin sensor
26. Energy dissipating devices 7 and 9 may be of the type |
20 disclosed in U.S. Patent 3,944,038. Adjacent and.contiguoqs to
deflector 8 and coin track 18 are parallel front and back
plates 14 and 16, spaced apart by a dista?ce slightly greater
than the thickness of ﬁhe'thickest coin to be identified by
.coin sélectdt 10. Coin ﬁrack 18 and deflector 8 are arranged .

25 | at right angles to front and back plates 14 and 16.
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ptable, the coin acceptance gate .20 -i s retracted I nto back plate 16 by

| endid (not shown) and the coin &alls fromthe 5 track 18 into a

acceptance chute 22 leading to coin box. If the coin |s not

’.'u'

gni zed as acceptable, the coin acceptance gate 20 is not ‘retracted anc
coin falling fromthe end of the coin track 18 strikes the acceptance

wi ndow (not shown). Coin sensor 26 is shown in Figures 1, 2 and

& 20 and i s Atveheeendnos cojiecttnackc i 4 tie ctoiradisops toeard aeturn

3.

It | COBIMeeEBhaRen8abraRl .14 I£djtheemoiny harl beenhidentbfied casn track
The core, 25 sen 26 .Shaped I| e atall, narrowletter "C' or-
[ﬂﬁﬁﬁ?ﬁ%ﬂh§etggelﬁ°§ﬁl§°€ﬁb WﬁéﬁgaQ% %ﬁw%ﬁ%ﬁ?ﬁﬁ.gthﬂt%ypﬁﬁﬁrlca
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r aX|s 0 ch extends in"the rection o

Pesh | £ hOtPPeeohAtSRalhs?

t he

£ A
] and dlaneter [err]. Pole face 29 has su ace area |err] and diameter

laccdt scdgare 28 bavaolce@etttt%c[&rd ]anawh{«.erédm rESPEChG VELYm The

all I'ength of core 25 is [err], and the di stance between pole faces is
[err]the len®@%of thdi GotnbedadRNLE SRTd kS ithes WHBRSptiaide fLé 20 CoRder | ine

ing perpendicul arly through the m dpoi nt . of connecting nmenber 31.
ig adivertédronto[ eeject keack 2id whdroh Jedds r§o a coin return

window (not shown) .

Co1n sensor 26 is shown in Figures 1, 2 and 3. 1t is
mounted on front plate 14 adjacent to and slightly above coin
track 18. The core 25 of sensor 26 is shaped like a tall,
narrow letter “C“ or a telephode handset. lh this embodiment,
core 25 has two cy11ndr1ca1 poles 49 and 51 forming c1rcu1ar,
flat pole faces 27 and 29 whzch are located such that they are
parallel to the'faces of passzng coins. -Poles 49 and 51 are
connected perpendicularly to pole-coﬂnecting member 31, the
major axis of which extends in the direction of coin path 18
and lies in a plane parallel to pole faces 27 and 29.

_ Pole face 27 has surface-atea Al and diameter Ll.
Pole face 29 has surface area A2 and diameter_Lz._ Poles 49 and
51 have lengths Ls_and Lg reSpectiyely.f The_overallllength of
core 25 is L4._and the distance between'pole faces is L3. In

this embodiment, core 25 is symmetrical about a centerline

'_passihg perpendicularly through the midpoint of connecting

‘member 31. Thus, L1 = Lz, Al = A, and L5 = L5°

P
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and |ies
ﬁas surface area
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The di'stance [err] hetween pole faces is. approxi mately equal to th
di anmet'er of the largest coin in the coirféet to be identified, in

exanple, the U S. twenty-five cent coin. The dianeters [err] and | ] of
pol e faces 27 and 29 are less than 5 the dianeter of the snallest coin

in-the coin set to, i tified, | | I e, U . oi n.
\%I;ggs, ‘both [err] a g%[ g?:f:s]q'.’aqg'nee 6t a%é{vgérén gé_(gf%ef?)%%g %gcggpkggéﬁ?ggggt han
.rr], t hstanece bat |l & f v b AL S ' ' t
[orr] andipdl; FB"Hhe RUMRES o | GRECLardbal ool Th{eRE OYIA"REY, B be
course, klehti¥3788GCINAMhisAGHRANMEIY, (end NP, §I | BGeRtPSE Dbet Boat! BYERALI ON,
that core 25 have cylindrical poles and circular pole faces. The poles of
core 25 opel dilneeezet Ol L%ﬁwtﬁd_re stides (SVCIndsS29 eat@nPekar tRahSNs
wi th square pole faces) 7i n whi .case, according to the relationship

bet geen the diametedi wnthensmaid est rcaimeirsi the cdeinrseéedtbobecore 25,
t he di stance between pole faces would be greater than.the greatest |inear
di mensi ohdehtifiéedol énf ahds. e@amplsensihre 6.8 s venncenit adpiment Thusgoi n
track 18 such that if pole faces 27 and 29 were viewed in a direction 20
per pendi baklr Ljoaphalege theaddamptexgphdthe fRpele wbaces pearet dess than

ci rcunscri bed by the smallest ¢oin in the coin set to, be identified when
this coi h3rsther dipLpngs) hesveemPPda L3 @lFogainsthbsnemppdiment,

connect i pber 31. The cqil 2 i art of the respnant circuit of
el ect ronggtg‘;Esl'FB oF‘sSZ.t?’ﬁs?"@&%ifB %ﬁsnv@? R torfet+88% thappbg-t n@f
arig adj acent poLg f,ace 27, the electromagnetic féeld enanatigg Lgoghggis

course, it is unnecessary, according to the princip
invention, that core 25 have cylindrical poles and circular
pole faces. The poles of core.ZS'could have some other
geometric shape.(sqch as rectangular prisms with squafe pole-
faées) in which case, écc0tding to the relationship between
15 core dimensions and coin dimensionstdesctibéd for core 25, the
distance between pole faces would be greater than ﬁhé gréatest
linear dimension of the pole faces. .
~ Coin senéor 26 is mounted adjacent ﬁo coin t;éck 18
such that if pole faces 27 and 29 were viewed in a direction
'20 perpendicular to plates 14 and 16, each pole face would be
totally circumscribed by the sﬁallest coin in the coin set to
be identified when this coin is direttiy adjacént the pole
" face. | | |
Coil 33 is wouﬁd_on connecting member 31. The coil
25 is part of the rescnant circuit of electronic oscillator 32.
As coin 28 moves along coin track 18 into the area adjacent

pole face 27, the electromagnetic field emanating from this
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pol.e face I1s affected, causing a corresponding change in the jnpedance of
.iﬁi 33. This inpedance change prodgfes changes in the frequency, phase .
c

anplitude of both the current andivoltage across coil, 33 and the ot*her~

uit elenents of 5 oscillator 32. These changes are detected by .
detect i ans, whi ¢ch be narr.ow band frequency detector gcirguits or
ot akelP Fek ot aEReFBLanCRARE IR, &5 Mrciesberifing s, £ e 15017 ~

Al so,; ' e.pr sgashi k. sdet;ect | edi sed in %
0 5 RRAACE "R o8 135" ThaB" okl IR B hdBadde teRa g €Tt e
this {APEHEEFeqlency, PRRSE! aRE ERB11cide 3F BRI AMFefECAGal0r 32
for the I npedanCe change produced by one of the colLns I1n the coin set to be
identydieshe | Actdss 3RTPBS. ahBctheltdElri G rRANS A dnatitssé£d to detect
the presence of a twenty-five cent 15 coin.passing sensor-26. Additional
det edsel Yo 320t These) chaagescadrieo dddiettied hy @detssricingimédesfi ve and |
ten cent coins. Detecting neans 34 is adjusted to produce a positive output
si gnathidie may t benbgr fovebandt frequenscydideteidbomdjianmnitpode face 27 such
that the perineter of the coin totally 20 circunscribes this pole face. .
Wien balangedesidgencirauitsi suchepsethoseodised oded dnli+SHuRRteNtoin
sensor 26 is duecgiinarily to its effect on_that ﬁortion_of the field S

i mredd A H) 41 35 ackheor 0apBlétpdec o7 phase-shiif te cting mraps:icewehof the
coin's dianmeter, MWen_a,coin_is_.adjacent 25 pole face 27, oscjillator 32
oper fothAsey ‘i}’fﬁ'ﬂl??%ﬁuéﬂc?-'?apﬁr’&ﬂ‘ﬁ& él'ﬁ%iz ans %{rﬁ,ﬁqi%“,' ten and

tf%”“é@ééé@%f*ify, may be used to sense this impedahce change.
| Detecting means 34, 36 and'§8 examine oscillator 32
for.thé impedance change produced by one of'the coins in the -
coin set to bg identified, Ih'thié example, these detecting'.
means are adjuéted to detect the presence of a twenty-:ive cent

15 céin passing sensor 26. Additional detecting means (not shown)
are usealt; detect the presence of the five and ten cent coins.

Detéc;ing means 34 is adjusted to produce a posiﬁive

output signal when a twenty-five cent coin is directly adjacent
pole face 27 such that the perimeter of the coin totally |

'20 circumscribes this pole face. When in this position, the .
coin's effect upon the field surrounding coin sensor 26 is due
primarily to its'effeét'on that portion of the field" |
immediately adjgcent to pole face 2?, and this effect is
independent of the coiq‘s diameter. When a coin_is.adjacent

25 Ppole face 27, oscillator 32 operétes at a-high frequency
(approiimately 420KHz for the five, ten and ctwenty-five cent:

coin set). Therefore, the effect upon the field sensed by

- ———— T S vty - iy g
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coin sé;). Ther efore,. the effect upon the field sensed by det ect i g

means 34 is primarily a function of the pagpaneters of the material §f -»ng;ﬂ}

t he=surt ace | ayer. of the twenty-five cent coin. Detecting neans 36 _
adjusted to produce a 5 positive output signal when a twenty-five cent
coinis between_ pole faces 27 and 29 at a point approxinately.equidistant
Lrom eachdgkechbingopeans 34gigcprimerdilyt #hdant i P horke rBReameterndof9
s Tapproximately equal .to the dianeter of the twenty-five cent ¢oin,
substantiﬁp?ymﬂgeiba? fBEPPP@n% S fagsdae R st9?|¥YEPE%Tglg%t°?Btbe
identified is adjacent either pole face when these coins are directly

bet ween tﬁglﬁble-faces. A coin's overall effect upon the el ectromagnetic

field when directlybgggg@gﬁﬁgﬁ%gngag§sqfsi?i E}ééc¥b i&gwééyéof t he .

extent to which the sur roundi n ‘pol € flaces are i ntersected

by §he cOhisieife! BGtBuLeBignR1! Unen Al AiBAl Hide tagihatsy dependent

on the coin's dianete Thérefore, the ef upon the freld nmeasured by

det ecti ngp@EREen3Bol e FHBEEARYI ahldy 20eRANGL Bo IHE APt dx fmaltérpter. 20
Detecting neans 38 is adjusted to produce a positive output signal when a

twenty-fieguiépstantnfromdeaeht endadifacairie 125 polSideeetd. didbancebecause
of the symmetrical design of sensor 26, if the frequency of oscillator 32
were to reetweenopslenfacebe2df hadt 29pds tapproximately equal to the
. diameter of the twenty-five cent coin, substantially no
10  portion of the faces of coins in the coin set to be
identified is adjacent either pole face when these coins are
directly between the.pble faces. A coin's ove:ail_effect
upoh the electromagnetic field when directly between pole
faces is a fﬁnétiqn_primarily of the_extent to which ghe
15 field, surrounding the pole faces are iﬁtersected by the coin,
and the' extent of this interse;tion is substantially
dependent on the coin's diameter. Theréfore, the effect uﬁon
- the field meésqted by detecting means 36 is substantially
dependent on a cgin's diameter. -
._20- ' Detecting means 38 is adjusted to produce a
positive output signal when a twenty-five cent coin is
directly adjaéent to pole face 29. Thus, becéuse of the
symmetricalldesign of sensor 26, if the frequency,of
oscillator 32 were to remain constant, the effect upon the
25 field sensed by detedting means 38 would bé identical "ta.‘that
sensed by detecting means 34. waever; coin presence sensor

30, which may be é photo-electric device, is iocated on front
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field sensed by detecting means.38 woul d be identical tp that sensed

etecting nmeans 34. However, coin Ryesence sensor 30, which may be a .
"0-electric device, is | ocated on f!ont 11 plate 14 downstream frrom~~
sefisor 26 and contiguous to pole 51 such that the emergence of a coin along

~coin track 18 from behind pole face 29'is i medi ately detected. The signa

from ﬁ‘@@rlsod&@ﬁ§tkeailrQﬂbﬂnﬁﬁnﬁmnglmﬁd@%&ﬁ@d&u§f't&apkslﬂé sp 5 :/ _
late decrease in idling frequency of oscillator 32 (to approxinately

7KHz éﬁhtﬂ&il tive emargafceVeli - toin @dingc @idirbeaiackil® £eumf requency,
when a coin circunscribes pole face 29, the effect upon the field neasured

by ddiettindpobanfad8 29 psi immedyiazelyndeit@rtefd.t ha'ly cpisgnaksEpbémt he 10
material formng the inner |ayer of the coin and coin thickness. The U S
five senspmril tgeesytdi feegurncyochangting meana 140 ndsichfcavsesoand' s
genU|ne coins are nade of conductive, non-ferromagnetic material.

STher dmpediate derreass leoiﬁléﬂﬁntféﬁm Wift P8 ka ks rPabb@tic field -

surroundi ng, coi n, sepsor % L ause t he effective inductance of coil 33

to d&ﬁ%‘%’g"%ﬁejﬁe 1 3:H Bérf‘ PH& ] r\"ﬁé’déﬁ@e tenty- e €@P¥ ner ease. -
Corres ond| g fccug in freguen%g has and | itude of current

and cTogg c®i 1% 3 ERAYEREY 20V .Bt e C9%3Me MFCTATTF | at or 32. -
As a %‘ié’ ?a“é’é °i’§heéh@%?f&éﬁeuézn_okh%o'f’l_ei%“?n%as%re& 5 CaELEL0ER,

i ncréase, reach
means 38 is primarily a functfcn of the properties of the

10 material forming the inner layer of the coin and coin
thickness. .
The U.S. fzve, ten and twenty-f1ve cent coin set
along with most of the world's genuxne c01ns are made of
conductive, non-ferromagnetic material. Therefore, a_genuine.
15 coin's intefaction with:the electromagnetic field surtounding
coin sensor 26 will cause the effect1ve 1nductance of coil
_ 33 to decrease and the real part of the impedance of the coil
to increase. Correspondlng changes occur in frequency, phase
and amplitude of current and voltage across coil 33 and the
20 other elements of oscillator 32. As a coin approaches pole
face 27 of coin senscr 26, these.changes inctease, reach a
peak when the coin is directly:opposite poie face 27,-"
decrease Qhen the coin is between pole faces, and then begin
to increase again towards maximum as the coin approaches the
25 area adjacent pole face 29. Therefore, ae an alcernative to

employing coin presence sensor 30, impedance change sensing

et smm e s——. e eme  wmae .y e m———— e ceT

© e « . —siv
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peak when the cojn is dlrectly opp05|te pﬁ_e face 27, decrease when the '
coin is between pole faces, and then begl to increase again tovvardS' :

mexmut as the coin approaches the area adjacent pole face 29. Therk
as:an alternative to enploying coin presence sensor 30, inpedance change
sensi ng means 46 nay be used to detect the nadir of this

d h le f d
LDe AN RS SRR S B oRRRe, b00URER A3 AP R 01 ¢ Taces and to
f I
[T e CYnGL8RR L0 Range, BRES é@cﬂzé:mdl Uil 3 4k "tk HeduiGiopaIL
33 in pafﬁéé@'amtbooseabaterf%qu@a Hihd R me¥ths o and 38 are

connected to both oscillators 32 and .' Inthi's enbodi ment, detecting

means 34 woul d i ncAgdgnaaliteifatiQe to (@RP1 o3 iNg)) £ f SgiE POK éminéi'ﬁg' ow

frequency conponent of the signal entering this detecting neans.-

Sigi | ar Iyeaniet £¢} i ogcit2aso88530ddd ingclatda adsdrant (fingquémey) to bl ock
t he high frequency conponent of the signal.exam ned by this detecting
means. I1Substantially 1loWee cbapuDSCﬁﬁﬁaunneiijrqpnnhaupdhhedﬁednﬂ038 are
applied to the input termnals of AND ga | f each detecting neans
producesc@ibodd tiveparaplel swikhi OSAND%Q&P@‘ B2 pr RRkegtinggeeans ed dut put
si gnal , |nd|cat|ng the presence of a twenty-five cent coin. This output

si gnal 36 2ppA | 38 26e 2gonnectedn tacdOsha AESigkatars 38 ;indi45 3 hr olAyh
Locha[ OR Egggodiment, detecting means 34 would include a filter
10 (not shown) to block out the low frequency component of the
| ‘signal enteting this detecting means. - Similariy, detecting
- means 38 would include a filter (not shown) to block the high
.frequency component of the signal. examined by this detecting
means. |
15 _ The outputs from detecting means 34, 36 and 38 are
applied to the input terminals of AND gate 42. 1If each
detecting means produces a positive ontput signal, AND gate
42 produces a posi:ive output signal, indicating tne presence
of a twenty-five cent coin. This output signal is applied to
20 coin acceptance gate actuaﬁo: 44 through logical OR gate 55
and also is applied to accumulator 57 where the acceptance of
a twenty-five coin is recorded. -
Detecting'meane {not shown) 5153 are employed to
detect the five and ten cent coins. 'Measurements_of the

25 electromagnetic field interactional effect are made at the

same three coin positions for which measurements are made in
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amNal so is applied to accunul ator 57 where the acceptance of,a twenty-five
) i s recorded. Detecting means (not syown) also are enployed to detect ...
G

five and ten cent coins. Measurenents of the 25 .el ectromagnet i*c N\
d interactional effect are nade at the sane three coin positions for
- whi ch neasurenents are nmade in testing for the twenty-five cent coin

For each of the five and ten cent coins, a separate set of detecting neans/~ .
si mi | ¢gstinglcfert thy twansysfivescend aaimg Rax eachi@fcthe hfipeesence o~
a twenty-five cent coin, is _connected to 5 osci)lator 32. The out put

3L_eh d@?%c??%b ﬁﬁ&ﬁ§JoP-§e?éFqﬁ$zﬁﬁﬂi%ﬁiﬁ%?%ﬁFyﬂﬂﬁgﬁ&%ﬁ(not sh?mn) I'd.
coi n, SiHEHAE o8 "ABPREENG ReEaRe 3?'5’9%3;;# And el né)%f%%f;%l&oa.a -
o5t e SPARRlca! B8k ol Bl Lie AP dfnecl oo 0 212
| #99' G cm%f’ $5. Ty?hﬁabu‘é?h',eiff %raéﬁorcfe}?e%éﬂ{ Llf@é'ﬁﬂff_%f ng §og U S
i ve,OTen and twenty-five cent coin set are clert]alerr]=1. 3 cm .

[erri e 4spied ok6) 26 ARD gBCe (Mot COiowrdPlvhfer Yhslcad! ye for 15

coil 33 is forty-eight turns of no.  w.re. A second enbodi nent of this
i nvergoicive i dbtpht asegnal, Fiaditathingedhe Presines B vaDidt he
mechani cal arrangenent of principal conponents .is identical to that
i | | udo it edwhen FeachldePactlingl meamst cfnthencet for that coin
produces a_positiveidhtput'signal. The outputs of - these AND
10 gates also are appliéd to accumulator S7'and_to coin'
acceptance gate actuatét'44_through logical ORIgate'SS.
Typical values for core 25 for identifying the U.S
five, ten and twenty-five cent coin set are: 1Li%§231'3 cm.;
Ly=2.4cm.; L,=5 cnm. _Far this coin set, a typical value for
15 coil} 33 is forty-eight turns of no. 32 wire. |
‘ A second embodiment of this invention is -
illustrated in Fig. 4. Except for coin sensér 100, the
mechanical'arrangement of principal components ié identical
to that illustrated in Fig. 1. Parallel front and back
20 plates 101 and 103 form ﬁhe sidewalls for coin track 105 on
which coin 119 moves on its edge under the force of gravity.
Coin senéor 100 coﬁprises a.pair of subsFantially identical
ferrite cores, each of which has the sa@e'shape and géométry
with respect to the coin set to be idéutified'as that
25. hescribed for cbin sensbr 26. Coreqfﬁﬁﬁiu 10céted on front'

plate 101 similarly to core 25. Core 11l is located on back

fwewire mompap 1 o
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20 blates 101.and.103 formthe sidewalls for coin track 105 on which =
cojn 119 noves on its edge under the f or dét of gravity. Coin sensor :

cohptises a pair of substantially identical ferrite cores, each of
has the same shape and geonetry wth respect to the coin set to be
Identified as that 25 described for coin sensor 26. Core 109 is. |ocated

\Si fronts pied enwla§£&Eh§¥leupbesqeae_c3§e 169 &ukhl tdrad OO oo P8 Packs

el directly opposi core 109 such that the pole faces of each core

are al i gopdedéhfodret speOpReghed rol oz Twbloppubilny  polPpsetsolpsl e
faces of each pole set are separated by distance S. Coil 107 is wound on

t he pol eamdnhikZt i n@pPosingnpober fatesooé ath puleccEdt 14xe i separatiedn t he
pol e connecting nenber of core 111. Coils 107 and 108 are connected by

| ead 110by ndéstancesSai dFr§lcaAfi §6r ¥ousd A the pker geaneetingcil | at or
circuit 113. In_the series aiding,configyration, the conbined.inductance

of3 coi | s‘“ﬁ‘fb‘?e‘l@_f caRf 183.i andasPh 2488 Hd WD Pt RRAR. faces of
cl ot Forfes EL5 cPARERF BENBRRS A3th s brue A0 ARA B coi n passi ng
a1 ISRTIEEEEE | o 458, Y1BTARY " BRFITS iRy SRMBYB RIS B80T, o
under oL Nggf Bo7E, 8L Qhcinathe, EUEYTS 1l 0 AISSRS 4OLNED Con
dirECt|3@iding configuration, the combined inductance of coils 107
10 ~and 108 is maximized, and thg opposite pole faces of each
pole_set are alwéys of opposite-polazity. _

_'The effect upon the-electromaghetic field
surrounding coin sensor 100 caused by a coin péssind'through
the senso;.is measured by apparatus (nct shown) similar'to

15 that illustrated in Fig. 1.- Thus, three measurements,
- aﬁalogous to those undbrtakén by coin selector 10, are madé
~as a coin passes Ehrough coin sensor 100. The first: |
measurement is made when the coin is betwz2en and directly
adjacent.the faces of opposing'pole set 115 such that the
. 20 periméter of the coin totally circumscribes both faces of
this pole set. A secdnd measureﬁent is made when the coin is
between pole sets 115-and 117 at a point apprbximate1§
equidistant from each end of sensor 100. The third
meaSuremeﬁt i§ made when the coin is between and directly
25 adiacent the faces of opposing pole set'117.such thatrthe

perimeter of the coin totally circumscribes both faces of
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.-'acent the faces of opp05|ng pole set 115 such that the 20 , perineter

) he: coin totally circunscribes both faces of this pole set. A second .
M4gurenent is made when the coin is bdtdeen pol e sets 115 and 117 at & .
soiNt  approxi mately equi di stant .from each end of sensor” 100. - The thlrd_ .

. measurement is made when the coin is between .and directly 25 adj acent

th'f | t 117 such that et f th -~
Lot aFR§S cPPLENBREr ok Bamgueniad EEE may Do fErEEked” agﬁpgq&eniyci'hf‘n ~:

To, PRAS: FREFa R apRrelnthc, AT R TR e aR, o0 nabB.RaeRE O Coin
i ang &rm%{aa hBgSRECARA P B SN d e UDR) b e g§depgadent on

coln dlaneter. ng (0] requency at or e first and

thi f&';HﬁéEHEe”SHBS tmel lsednidifdd U tentn €8 & | JuPscanEiaggyaL eri al
properties or interior material properties and coin thickness. The

dual dé?éﬁ‘deﬁ!mt todal dianfete.al iID¥peHd HRISOR Re fred@@neguses the
concentrated el ectromagnetic field between the. opposing faces of pole sets

115 @86illdtbe ba3sulheartiiralt \andi €ioira ahedsh i BReA¥ESwEILEBE Ny
perpendicularly fromthese faces. As a result, the effect upon the

el ecfupctfonsi primalrd lyuniforsuti fapd rmaam pmpeﬂtbgsaocow S passage i s .'
15 . substantially independent of the coin's position with respect to this
aX|sxnﬁbrier1ﬁatanda10@mm§axtngstnndxnninnthhckmasserles
The dual-core, ‘symmetrical conf1guration of sensor
100 causes the concen;rated_electromagnetlc field between the
opposing faces of pole sets 115 and 117 to be Substantially
uniform along the axis extending perpendicularly from these
faces;"As a result, the effect ﬁpqn theeeleetfomegnetic
field sﬁtrounding the sensor caused by a coin's passage is
substantially independent of the coin's pésitibn with respect
to this axis. . |
Coils 107 and 108 aiso may be connected in a series
opposing configuration. The sensitivity of sensor 100 in
this confiﬂuration is'pa:icularly high to coin thickness and |
surface 1rregular1t1es. |
| Typxcal values for coin sensor 100 for 1dentxfying
the U.S. flve, ten and twenty-fxve cent coin set are:
Ly=L,=1.3 cm.; Ly=2.4 cm.; L,=5 cm; S=.5¢m. Coils 107 and
108 each consist.of fbfty-eight turns of no. 32 wire. The_

ferrite core was selected and'ﬁhe_coils wdund sSo as to
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opposi ng configuration. The sensitivity of gensor "100 in this
coqLLgutation Is paricularly high to coin thlckness and surface
irregularities. Typical values for coin sensor 100 for identifying t
fivé, ten and twenty-five cent coin set are: [err]=[err]=1.3 cm; [err]=2. 4

; S=.5 h h
fkps of BiBduEE & Aaxifipm 39 ¢ % 8008 SEReBPRRERReL okt o1

wound so as C Xi I
400KHe. 6\%/,5 HEEH & %&uﬁe EHE e alanBle) T EBERR s (e
inductan , ég&gg o f

Athird e P#&%tpag%‘éetsm%r&rﬁent 'on’ i s | I? ??g?gdelhg Fggsggh§c$t for
coi N sengye :gagdg:he mechani cal arrangenent of principal conponents is
identical to that illustrated in Fig. 1.  The core 203 of sensor 201 i's
agymretrical with polghifra embdimest 268 BRYENIndehtesanisl@llustrademe
areas. Core 203 is located on front plate 210 such that pole connecting
menber 2Gn Fdgnots.paEaddept tioraein reens@id 220 Ihettesmenhanfieal] between
pole faces is approximately equal to the dianmeter of the largest coin in

t he counaseangsmgau<ﬁﬁnpﬁmmnkpa&ub¢m¢enéate 269idsntotaﬂlyocmh@unscrlbed
by 15 the smallest coin in fhe coin set to be identified when this
-coi n i sidilustrareddjinc g s pohe ¢ere. 2°3h9§ SFHEOGl dRdt &8 of pole face

209 is less than L7, the distance between g
asymmetrical w1th pole faces 207 and 209 havzng different

io surface areas. Core 203 is located_on front plate 210 such
that pole connecting member 205 is not parallel to hoiﬁ tragk
212. The distance L7 between pole faces is'approxiﬁately |
equal to the diameter of the largest coin in the coin set to
be.identified,land pole face 209 is totally circumséribed by
15 the smallest coin in:the coin set to be idedtified when this
-coin is directly adjacent this pole face. Thus, the diameter
of pole face 209 is less’ than L,, the distance between pole
facés. | |
Coil 216 is wound on connécting member 205 and is
| 20 part of the resonant circuit of electronic oscillator 218.
| The effect upon £hé e1ecttomagnetié field surrounding coin
sensor 201 caused by a coin 214 passing the sensdr is
measured by apﬁaratus (not shown) similar to that illustrated
in Fig. 1. _Howeve:,'because of the asymmeﬁrical'deéign and

25 ‘position of core 203, frequency changing means are not

et ettt s s+ th % ma et memameamc . 4 Sem & e s da—————
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s\ Coil 216 is wound on connecting nmenber 205 and is 20 , part of~ the
RaNt circuit of electronic oscillator 218. The effect upon the

pmagnetic field surrounding coi™h sensor 201 caused by a coin 214 ° \#
g the sensor is neasured by apparatus (not shown) simlar to that '-
illustrated in Fig. 1. However, because of the asymmetrical design and 25
POSi employledc breza2(® thee offeld/ nmamgangxanahseafecnoaetec&mﬂlamem because ~
the field interactional effect detected when a coin passes pole face 209 |§“A
not adeniinc passest palentage c0hhis not tdentpasiesopshatf me@s2oad It would

be clear to one skilled in the art that a 5 m croprocessor: coul d be
usedwhﬁnpﬁaeeqﬂimﬂﬂéﬁﬂﬁﬁnﬂﬂ¥9cﬁa¢%ng7C|rCU|try descrlbed in the various
enbodi nents of thls invention. - An apparatus for
i denti fying coilts %f*‘eo"e’t%?‘?n E%&%%tsﬁiléﬁﬁnénwtpﬁ AESHERHAR h to

authent|0|t and to de nati-on

d
ToanB LEPPRRE SR P 56 Y i L 58 eF R “STRReREdTor
logic circuitry described in the various embodiments of this

invention.
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to be identified-are caused to travel; an inductor arranged relative tg
saird.coin path so as to subject a coin therein to oscillating

el éctromagnetic fields derived by driving a coil of said 10 inductor

an oscillating el'ectric signal, said inductor conprising an el ongate
ferrite core upon which said coil is wund and which is forned to define
"Wy st and second pole faces generally paralilgel to said coin path and spaced

f
apaft from one another thereal ong for -15 devel opi ng—etectromagreti+e—tel ds

at predeterm ned spaced-apart locations in said coin { l.mensi ons
of said pole faces and/or of the spacing therebet weeUi@ ﬁu K] din
accordance w th GIABIMS nensions of coins in said pred _ N t; 20

means for deriving a plurality of signals as a coin travelling in said coin
pat h passes said inductor and traverses different portions of the

el ectromagnetic field structure devel oped thereby, such signals being

i ndi cative of thbinterachRoRPBRFAEBR £RE dSeRtddyine coinsof Fespective
el ectromagnetic field portions; and _neans responsive to said plurality of
signals for di sRTReEeFRINEE ARENCAUCRERS Withy TesReah Rafkh cERoi ns and
for determning th dengg}natiogs of .coins 5 deened to, be authentic. :

authent ty and to denomination, said apparatus
comprising:
5 means defining a coin path along which coins

to be identified are.caused to travel;

an iﬁductor arranged relative to said coin.
path sb as1to subject_a coin therein to oscillating
electromagnetic fields derived by drivihg a coil of séid

10 inductor with anfoscillating electric signal, said

| inductor comprising an elongate ferrite cofe.upon which
said coil is wound ané.which is forméd to define first
and second pole faces genérally parallel to said ¢oin
path and spaced apart.fromlone another therealong for |

15 'deQeloping electromagnetic fields at predetermined'

spaced-apaft locations in said coin path, the dimensions
of said pole faces and/or of the spacing therebetween
being determined in accordance with the dimenéiqns of
coins in said predetermined coin set;

20 means for deriving'a pluraiity of'signals as a -
coin travelling in said qoin path paSsgs said-inductof
and traverses different portions of the electromagnetic
field st:uctﬁre developed thereby, suéh signals being

indicative of the interaction between the coin'and'the
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2. An apparatus for identifying coins with respect.to
gl denom nati on conprising: an oscillator circuit co +S1 ng -
pNged to subject a coin in a predeterm ned coin- h 1 ,
edyr omagnetic field, the inductor conprising—an el “\\ ie core and -
1, the core having first and second pol es f W% 3nd second

pole faces generally parallel to said Rath, the f cand second pol e fac§§g
bei ng separated from each other along said 15 path by a di stance greater
than the greatest |inear dinension of at |east one of said pole faces in
the plane thereof, the first and second pol es being connected by a.pole
connect i ng FEsitt 67O UaTedbir6NabhetRNE i@ PAIdticHY: t{¥ga pol e connecting
menber having a major axi.s lying in .20 a plane substantially parallel to
the first and. secontngf£he tespénsivantof gaiGytivialtwiofesighaps of a
coin through the electromagnetic field along said predeterm ned coin path
adj acent t Bopddisériminatingi betiveenpahehiendds 2Zndaivridbyheeedtl el to a
~face of the coin; - -20- neans for producing_ a signal indicative of the
degree of icdimsdndnfof déterminingt lthiehdenlondimatiirans nef i cofnel d when t he

~coin is adjacent a pole face; .neans for producing a signal indicative of
t he 5 deemed to be authentic.: -

lenticity
I-nducg or

2, . An apparatus for identifying coins with respect
to authenticity and denomination comprisihg:
an oscillator circuit comprising ah'inductor_
arrénged to subject a coin ihla.predetermined coin path
10 to an elecfromagnetic field; the inductor comprising an
elongaté-ferrite core and a coil, the core having fifst
and second pbies forming first and second pole faces
generally parallel to said path, the first and.second
poie faces being separatéd ftom each other along said
15 path by a distance greater than the greatest linear
dimension of at least one of said pole faces in the plane
thereof, the first ahd second poles being connectedlby E
pole connecting member arouﬁd which is'wouhd'the coil, and
the pole connecting membér having a major axis lying in
20 a plane substantially parallél to the first and second
pole faces;
means for causing relative motion of a coin
through the electromagnetic field along said pfedetérmined
coin path.adjacent the pole fades ana with the pole faces

25 generally parallel to a face of the'éoin;



5 degree of interaction of the coin with the eIeétreﬂagneiiﬁmiijﬂijﬁgﬁ]t,
coin is between poles; and neans for producing a signal indicative of
aégceptrability of the coin in response to said |nterac

bei ng representative of an acceptable coin. 10 3. mmmum’mm’mr

b

claim2 wherein the closest. points of the first and secdnd ‘pole faces are
\\separated fromeach other by a distance gr2ater than the greatest |inear
nsion of both of said pole faces in the planes thereof. 15 4. The
apparatus of claim2 wherein the first and second pol es each has a |l ength
fromits respective pole face to the pole connecting nenber |1ess than the
di stance between the cl ereats fomtpraduciwgfarsignall inddodtiviec dfaddse 20
5. An apparatus for identifying coins of a predeterm ned set of coins
Wwith respect tdeguweleewfi dinterawatitsnonf nehé ocotonpitbi ke edegsaiomagror
~circuit conprising an inductor - -21- arranged to subject a coinin a
predet ermi.ned oeitdcpdilleld where| e repdynbsi adjreent ahpoledfece:
conprising a ferrite core and a coil, the core having first and second
poles forming first andmeanshEp rrodueing @eﬁ%ﬁ#lylﬁéﬂ-ﬁﬁﬁél"q oL &he
~path, the first and second

10

15

degree of interaction of the coin with the electromagnetic
field when the coin is between poles, and

| means for producing a.signsl indicative of
acceptability of the coin in response_to.said interactional

indications being representative of an acceptable coin.

3. The apparatus of claim 2 wherein the closest.
points of the first and second pole faces are separated

from each other bY_a distance ‘greater than the greatest

linear dimension of both of said pole faces in the_planes

thereof.

4. The apparatus of claim 2 wherein the first and
second poles each has a length frOm its respective pole

face to the pole connecting member less than the distance

: between the closest points of the first and second pole

20

faces.

5. An apparatus for identifying coins of a
predetermined set of coins with respect ta authenticity
and denomination comprising:

an oscillator circuit comprising an inductor
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pat h by a di stance approximately equal to the dianeter of the Iargeq&)_ ;
. 9f said predeterm ned coin set, and the first and second pores 10 * !
‘Neiltvg/ connect ed by a pol e connecting nenber around he coils

Rang for causing relative notion of a coin. throu !I mm netic
fierd al ong said predeter- mned coin ﬁgth adj acent *the pol e faces and\MtTP
‘the 15 pole faces generally parallel” & f.ace of the coin; means for

producing a signal indicative of the degree of interaction of the coin with
the el ectromag- netic field when the coin is adjacent a pole face; nmeans

fcgiranm:’ th i %li%?‘? e, 2thiRkE S ¥ th?oﬁ’iro? S ijsn%%erahﬁ'ﬁgF 5; ' and
feaponse t o 150 ¥ %@HQ?B??%&' C?&‘%@t § S SRR okl dabriBgebon” "
acceptabl e 2g, ige. corg and_a cbld a@@)%@%dise qaﬁrﬁ} ”H’r%@dé;ga” the first

poI e face i s di'nensioned So as to y Clrcum= Sscri

perimet er ofddind 366105 EREnIAE | ?ﬁ | CHecﬁﬁié’ Sy f&ée&"“e” Such coin

Is directly opposed to t
5 ~generally parallel to said path, the first and second

pole faces being separated from each_other general;y-ln
‘the direction of said path by a distance approximately
-equal to the diameﬁer of the largést coin of said
‘predetermined coin set, and the-first and second poles
10 being connected by a pole connecting member around which
is wound the coil; |
means for causing relative motion of a coin
‘through the electromagﬁetic field alané'said predeter-
mined coin path adjacent the pole faces and with the
15 pole faces generally parallel to a face of the coin;
means for producing a signal indicative of the
degree of interaction of the coin.with the electromag-
netic field when the coin is adjacent a pole face;
| means for producing a signal indicative of the
20 degree of ihteraétioh of the coin with tha éiecfromag-'
netic field when the coin is between poles; and
means fof producinrg a signal indicative of
acceptability of the coihziﬁ response to éaid interact-
ional indications being indicative of an acceptable

25 coin.



7. ' The apparatuys of claim5 wherein the first and second pole faces=
are each di mensioned so as to be-totally circumscribed by the perinet
thef&e of the smallest coin of said coin set mhen such coin is 10
di rectly opposed-to the respective pol e face. H I‘ ﬂgl us o
of clains 2 to 7 wherein the oscillator CII‘CUIt C ml w Wum

i nductor, the second inductor conprising-a2®errite*cofe tand ascotl, the
cd=e of the second inductor being substantially identical 15 to the core

of the first inductor and being |'ocat ed on the opposite side of the coin
path fromthe first core. . The gg paratus_of . claiim 8 wherein the
f

di st ance bet weef t he oppﬂ'&i iﬁﬂ’%"?'&‘é%s claip éo?’Bei@i&p&h@( ifdtsiy 0.5
cm 20 10. | qa;}a%ui)égé%l 8§8r5§ %e gl n thti cmclzsgc%%g he two
i nductors are c n8CcBff £QuPst i+ X

The appar at us of cl 0 whergi n_the 0££ gf t he _t I ndugt.ors are
connected in a ’%?rgoﬁ%s‘%*}f‘g Q:%‘Fﬂ"f%ﬁ?ﬁt?g gorace °fTFﬁ\'2‘ Eﬂﬁﬁéﬁf}of any
of clainms 2 to [ e f I f t he or each
ferrite core ar él'.%c:ﬁr](?trﬁeaérgldléglm ééﬁ' %ﬁ§5p§§§$u§°g8 g'lsa erein the

or each g

opposed to the first pole face.

7. The apparatus”of claim 5 wherein the first_and
second pole faces are each dimensioned_so as to be
totally circumscfibed'by the perimeter of fhe face bi
the émallest coin of-éaid'cqin set when such coin is

10 directly opposed to'the respective pole face.

8. . The apparatus of any of.claims.z to 7 wherein -
the oscillator circuit comprises a second inducﬁor, the
second inductor comprising.a-ferrite core and a coil, the
core of the second inductor being Substantially identical.
15 to the core of the first inductor and being located on.

the opposite side of the coin path from the first core.

9. o The apparatus of claim_8'wherein the distance
- between the opposed pole faces of each core is

approximately 0.5 cm.

20 TO; The apparatus of claim 8 or 9 wherein the coils

of the two inductors are connected in a series aidinq

configuration.
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ferrjte core is symetrical about a centerline passing perpendicularly’

t gh the m dpoint of the pole 10 connecting nmenher. ~The

appif us of any of claims 2 to 13 wherein the predetern1ne ”?s\J
de 2d by a coin supporting track and wherein the f gcat ed.
adjacent to and slightly above the track with the po mm !’Eﬂlﬂ” menber
extending in the direction of the track and the pol e faces tpa oth e~_:

faces of passing coins. 15.° The -a@@ratus of claim16 further.
conprising nmeans to direct the entry of a coin onto the coin track, 20
mechani cal gate nmeans for separating acceptable coins fron1unacceptab|e_

coins, neans for- actuating the gate - 24 - nmeans ' responsive to the
signal indicdlkve of Qbéepppamﬂuq wf srlep i cliner a? ovheareds fheasgddst o
record the value of an accepted coin. 16. .. _An apparatus for |dent|fy|ng

coi ns with 50felpectwoo iadusdonsciane ARANRGERA nbRi ansesihpri SPpgsiag
oscillator circuit conprising an inductor arranged to subject a coin in a
predetern1neﬂ°6§iﬁu§&FH°Po an el ectromagnetic field, the inductor |
conprising an elongate ferrite core and a coil, the core having 10 first
and second poles formng first and second pole

12. The apparatus of any of clalms 2 to 11 whereln
5 the first and second pole faces of the or each ferrite

core are circular.

53, The apparatus of claim 12 wherein the or each
ferrite core is symmetrical about a centerline passing
perpendicularly through the midpoint-of the pole

10 connecting member. - - S _ y

14. Tﬁe-apparatus of any'of claims 2 to 13.whereiﬁ
the predetermined coin path is defined by alcoin
supporting track andlwherein the ferrite core is located
adjacenﬁ td and slightly above the track with the pole

15 connecting member extending in the direction of the '
traék and the pole faces parallel to the faces of

[}

passing coins.

15. | The apparatus of claim 16 further comprising
means to direct the entry of a coin onto the coin track,
20 mechanical gate nmeans for separating acceptable coins

from unacceptable coins, means for actuating the gate
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faces® generally parallel to said path, the Hrst™and secc and second | e faces_.
bei ng separated from each other generally alo m““\ iﬁ di st aneg |
gneater than the greatest |inear dinension of X@ m aid’ ;

- faces generally in the plane thereof, the firsts

and secbnd poles b
. connected by a pol e connecting nenber around which is wound the col
the pol e connecting menber having a major 2dxis lying in a plane
sehstantially parallel to the first and second pole faces; 20 '
means. for causing relative notion of a coin through the el ectromagnetic
field along said predeterm ned coin path adjacent the pole faces and with
the pole faces yeamsalriesHonsive &0 athe otignalcbndicatine Pér ascemici ng a
signal indicative of the 25 degree of interaction . of the coin with the
el ect romagnet i c ability., farsl ;eagwmnlakoroneans agranged tRe receoyd fhiee
face; neans for producing a signal indicative of the degree of interaction
of the coin witvalme @fo@n AcrRrd @0 Rel d when the coin i's between |

poles; 5 means for producing a signal indicative of the degree of
interaction of the coin with the el ectro- magnetic field when the coin is
adj acent the seqgnd pol @ Jf20g e A0k JEPS: | £aeREPIYThGIcB:2E0MA ey Nl cal T Ve

5 respect to authenticity and denomination COmprising:
| an oscillator circuit comprising an inductor
arranced to scbject a coin in a predetermined coih path
to an electromaénetic field, the ihductor comprising
an elongate ferrite core and a_coil, the core having
10 first and second poles forming first and second.po;e
faces generally parallel to said path, the firet and
second poie faces being separated from each other
'generally along said path by a distance greater than
the greatest linear_dimensioh of at least one of said
15 pole faceslgenerally in the plane thereof, the‘first
and second poles being connected by_a pole connectihg'
member around which-is wound the coil, and the pcle
connectlng member hav1ng a major axis lylng in a plane
substantlally parallel to the flrst and second pole faces;
20 means for causing relative motion of a coin
- through the electromagnetic field along said predetermined
ccin path acjaceht the pole faces and with the pcle faces
generally:facihg a face of the coin;
means for producing a signal-indicatime of the -

25 degree of interaction of the coin with the electromagnetic
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10 acceptability of the coin in response to all three interaptional
I ndi cations being indicative of an acceptabl e coin. aratus

foentlfyl ng coins of a predeterm ned set of Col ns W|th respe .
autt|C|ty 15 and denomni nation conprising: an o “\ m& Hi

conpH sing an inductor arranged to subject a 00|n ““ ml ed coin
path to an el ectromagnetic field, the [pductor conpri§inb dferrite core ..
and a coil, the core having first and g Second poles forming first and 2
second pole faces generally parallel to said path, the first and second
pol e faces being separated from each other generally in the direction of

s bﬁi%% :o?'tg b EHE e col neéa?gg lé fgﬁe ?‘irstk:a?ég‘ [ flod " | argest

coin of sai ern1ne seCoHd pol es

- 26- " bei ng connect ed ;hy #mtgih&g?ngggﬁéla{l H'i‘.@a}‘glt%h d.f.s Mpind the

coil; nmeans for cau5|ng reIat| Ion~o ol n rou

el ect 1 OMRgNELit ol U 13U S8 S PEEIERT coTneH, in shaidi ] acent the

pol e faces and with the pole faces generally facing a face of the coin;

neans for pradweitid ei%mabhémdtﬁeteamoist Betweehtpodlks;nt eraction’ of the
coin with the el ectro-

- 5 means for producing a signal-indicative of the

Eand

degree of ‘interaction of the coin with the electro-
magnetic field when the coin.is;adjacent the second pole
face; and _ |
means for producing a signal ihdicative of
10 acceptability of the‘coin.in response to all three
interactional indiéations beihg indicative of an
acceptable coin. |
17. An apparaﬁus_for identifying coins of a
predetermined set of coihs with reepect to authenticity
15 and denomination.comprisiﬁg: | |
 an oscillator ci#cuit cempfising an’ inductor
arranged to subject a coin in a predetefmined coin path
' to an electromagnetic field;'the inductor comprising
a ferrite core and a coil, the core having first and
20 -second'poles formihg first and second pole faces
generally parallel to sald path the first and second
pole faces being sepuia teu from each other generally in
the direction of said path by a dietance approxlmately
equal to the diameter of the largeet coin of said

25 predetermined coin set, and the first and second poles
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nagnetfc field when the coin is adjacent the first pole 10 face; neans for
produci ng a signal indicative of the degree of interaction of the coin mnth
t he~el éctro- magnetic field when the coin is bel“ﬂ'mluﬂ)mmmmnns for
prodlicing a signal indicative of the 15 degree t he

with the electro- magnetic field when the coin i$ af ja tert t°he *second Ie
face; and neans for producing a signal indigative of acceptability of the.
cOMn in response to all three 20 i nteracti dnal” i ndi cati ons bei ng indicative .
of an acceptable coin. 18. ~ An apparatus for identifying coins with
respect to authenticity and denom nation conpr|5|ng an oscillator circuit

corprising an | NS’ connBEkaRIBY b0 R Uniedllly e df CHELART] Nl

coin path to an e romagneti c ctor Tonprising an el ongate

ferrite core andyRiéRi Ls {BAnECkBReh@WiNG first and second pol es form ng
first and second pole faces 5 generally parallel to said path, the first

and second pol e faces bei hgansPFod! RAUFING AthOihe maeieh abkyaakend said
path by a distance greater than the greatest |inear dimension of at |east

one of said pol echaéaghgeher alllytironiaimed it e 141 eflond heaidr preaategscond

5 mined coin path adjacent the pole faces and with the
pole faces genefally facing a face of the_coin:
| means for producing a signal indicative of
the degree of interaction of the coin with the.electro—
_magne#ic field when the coin is adjacent the first pdle
10 face; | ' |
means for prodﬁcing a signal indicative of the
degree of interaction of the coin with the electro-
magnetic field when the coin is betwegn polés;
| means for produc1ngla signai indicativeldf the
315 degree of interaction of the coin with the electro-
- magnetic field when the coin is édjacént the secoﬁd pole
face; and | | |
means for producing a'signal indicative of
aéceptability:of the coin in response to all three
20 interactional indications being indigative of an

- acceptable coin.

18. . An apparatus ﬁbr_identifying coins with respect
‘to authenticity and denomination comprising:

an oscillator circuit comprising an inductor



10 pol es being connected by ‘a pol e connecting nenber around which is wound
coil, and the pole connecting nmenber haV|ngegoggLELrgﬁLg_LyLﬂg—ln a -
¢ substantially parallel to the first and s pol'e faces; neans £ O
yng relative notion of a coin 15 through the “ﬂ“MM|eld "
g said predeterm ned coin path adjacent the g@! ﬁmnﬂ h the -
pol e faces generally facing a face of ,the coin; nsctor producing a
signal indicative of the degree of interaction of the coin with the

el ectronmag- 20 netic field when the coin is at a first position adjacent"'
the core; neans for. producing a signal -indicative of the degree of

| nteracti on Glrddifad obd dH]e&@ea ﬁ@ihr OHBY- pheliet elrnfilb operatl [F‘afiﬁ' nis

at a second pOSItIOI’] 25 adjacent the core; nmeans 1 or

osci |l ator edeﬂtelaécﬁmag@éﬁﬁetfﬁém dtﬁée&ﬁahcftn.eqwicpxefslx?g fdp St
frequency when the coin is at the first position adjacent the core and a

second freqeaRtigatenfdiei €6 dobe afdah tbelseehed cpRe HAV LS| BresE the
core; and neans for producing a signal indicative of acceptability of the

coinin r es pmids sdapidi gbles eformthg 0B8akstndhdakieednd @ole ifrbadt i ve of an
accept abl e coin:
5 generally parallel to said path the first and second
| pele.faees belng separated from each other generally |
alopg said path by a dietance greater than the greatest
linear dimension of at least_one of said pole faces
generally in the plane thereof, the first and second
10 poles beiné connected by a pole connecting member
around-which is wound the coil, and the pole connecting
pember having a major axis lyiﬁg in a plane substaptiaily
parallel to the firet and second pble-faces; |
l_ meane for causing relative motion_of a coin
15 through the electromagnetic field along said predetermined
coin path adjacent the pole faces and with the.pole faces
generally facing a face of the coin; |
means for produeing_a signal indicative of the
degree of interaction of.theICOin with the electromag-
20 netic field ﬁhen the coin is at a first position |
aajacent'the core;
means for_producing a signal indicative of the
degree of interaction of the:coin with the electromag-
netic field when the coin is at a second position

25 -adjacent the core;
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10 19. ~An apparatus for identifying coins of a predeterm:. I n set
Wi th respect to ‘authenticity and denomination conprising: an o or
cifcuit conprising an inductor arranged to subject a coin.in
predeterm ned coin path 15 to an el ectromagnetic field, the inductor
conprising a ferrite core and a coil, the core having first and Secomnu—

pol.es formng first and second pole faces ggnerally-p ' ath, .
tQe first and second pol e faces:being separated.from 1““"3"“'“,’“'@@"
di stance 20 approximately equal to the di ameter of the* argest «oisn sai d
predeterm ned coin set, and the first and second pol es being connected by a
pol e connecting nmenber amfedis Woshoperabimg the osclillatars ciacuwidusthg _
relative nmotion of a coin 25 through the el ectromagnetic field along said
predeternm ned two2Substiantpdllydlbfferentefpelivenaies,and fiinst t he pol e
faces generally facing a face of the coin; neans for. producing a signal
i ndi cative of tfredpmmery ofhémtchactoim &6 ahetbei Aiwsthprosdtdiaiciro- 5
magnetic field when the coin is at a first position adjacent the core;
neans . for producidjgcenti grhe ¢owe candve second frgauensy Whedy £he SPHH the
coin with the el ectromagnetic ' ' . o '

: 5 is at the second position adjacent the core; and

means for producing a signal'indicatiVe of
.acceptability_of-the_coin in response to said inter-
aétionai indications being indicative_of an acceptable

coin.

.10 19. ~ An apparétus for identifying coiﬁs of a
pfedetefmined coin set with respect to authenticity
- and denomination éomprising: |
| an oscillator_ciréuit comprising an inductor
arranged to subjéct'a coin in a p:edetermined coin path
15 to an electfomagnetic field, ﬁhe inductor comprising a
ferrite core and a coil, the core having first and
second poles forming first and second bole faces
generally parallel to said path, the first and second
pole faces being Separated ffom each other by a distance
20 approximately.equal to the.diameter of the largest coin
of said predétermined coin set, and the_first and
second poles being connected bj a pole connecting member
around which is wound the coil;
means foﬁ causing relative motion of a coin

25 through the electromagnetic field alpng'said predetermined



. . . z
Nel d when” the coin i.s at a ‘'second position adjacent the 10 core; neans for
grating the oscillator circuit at two substigiggLL%fgLLLgLenp— .
¢guencies, a first frequency when the coin e first 03|t|on'.
acent the core and a second frequency when t “n“ the seconhd
posi tion adj acent the core; and.neans for prodt\g‘m !m I cative of
acceptability of the coin in response 50 said i act- Mondl indications™
bei ng indicative of an acceptabl e cai 20 20. The apparat us of clahﬁl

18 or 19 wherein the first frequency ie approximately 420 KHz and the
second frequency is approxi mately 7KHz. - 30 - 21. ~ The apparat us of

claim18 or 19, whe e ch scid | at or ncy is-ipitiated by a
si gnal gener%ﬁjéﬁ %/ﬁbh%‘h)a%?ggt gﬁg s aF&?p&ﬁ’éi \yg}ﬁ'b %?ﬁ ?Jj;%l tion,

adj acent to arafus, of claim18 or 19
further corrp%}gelgng&é)lggﬁggﬁgefgﬁggée sgﬁm n%%rr%g%s ‘initiating the change

I n oscillator freque 3 2 r 0|ns with
respect to authentlcﬁﬁy a%dfg égfﬁgﬁaco%pédai ﬂ&ﬁ?&éi@émbf irst
OSC'llator‘tﬂé“ﬁégf@@prSiﬁﬁeﬁﬁctlon of the coin with the electro—

5  magnetic field when the coin is at a first p051t10n

adjacent the core;
means for producing a signal indicetive of the
degree of interaction of the. coin with the electromagnetic
field when the coin is at a second position adjacent the
10 core; |
| means for operating the oscillator circuit at -
two substantially different frequencies,.e first
frequency when the coin is at the first position
"adjacent the core and a second frequency when the coin
15 is at the second position adjacent the core; and
- means for ﬁroduCing a signal indicative of
acceptability of the coin in respoﬂse to said interact-
ional inaications being indicative of an acceptable

coin.

20 20. The apparatus:of claim 18 or 19 wherein_the
first frequency is approximately 420 KHz and the second

frequency is approxlmately 7KH2.
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i nduct or arranged to subject a coinin a predetern1ned [of0)
el ectromagnetic field, the inductor conpri jl!’ﬂlﬁ&l"j :ﬂ’ ﬂﬂlf
and—-a . coil, the core having first and secon

secohd pol e faces generally facing said path, the flrst and second

‘faces being separated from each other generally along said path by a :
di stance greater than the greatest |inear~ dhension of at | east one of said
pdee faces generally in the plane thereof, the first 20 and second pol es

bei ng connected by a pol e connecting nenber around which is wound the coi

and the pol e connecting nenber having a major axis_| |ng in a plane
substantial |y pafdtl el toTpﬁeaPPﬁﬁﬁqﬁﬁj (R*ﬂﬁﬁmﬂgagéc 2 WherelBltheneans

for causing relat%ve nbalon of, coin rough the e| ect netic field
aIanfsald pr edetRABIR; @d°§GF zﬁf CY kS pHRLt iggag ¥d3wi th the
o] f f

Brh oﬁur?ﬁésagif‘éﬁg%t ¥a3f§'&?§a§t&%"§x§ enaesl e it meansy, EREPRBSERRy it
the e tro- t t .COj ' t f] Ry dj

he core:  means For RtBuBRPRY 2R Aedsitt ool 9 reemmerBbLagg Se o

i nteraction of the coin with the el ectro-

5  22. The apparatus of claim 18 or 19 further
comprising impedance-change sensing means for

initiating the chahgelin oscillator freqﬁency.

23, An apparatus for identifying'goins with
fespect'td autheﬁticity and aenomination comp;ising:
10 o a first oscillator circuit comprising an
inductor arranged to subject a goin in a predetermined
coin path.to an electromagnetic_.field, the inductor
comprising an elongate fefrite'core aﬂd_a coil, the
core having first and second pbles forming first and
15 second poie faces generally faciné said path,.the first
and sécond pole faces being ;eparated f;om each othé;
generally along said path by a distance greater than
‘the greatest linear dimension of at least one of said
pole faces gene:aliy in the piane thereof, the first
20 andlsecond poles beihg connected by a pole connecting
member around which is'wbunq the’'c¢oil, and the pole
connecting member having'é major axis_lying in a plane
substantially parallel to the first and se;ond pole.

“faces;
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_magnetic field when the coin'is at a second position adj acent, the core; a
ond oscillator circuit being connected to the inductor in parallel wth-.
first oscillator 15 circuit and operating at a frequency substantlallyl
ferent fromthe frequency of the first oscillator
el ectromagnetic field thereby having two frequency c““[lnmmulllmml”“L
means for producing a signal indicativgqoi-the degree of ¢ nterfctd ot of the
20 coin with the electromagnetic field when the coinis at the first '\J’.
position adjacent the core being responsive to the first frequency '
conponent,  and the means for producing a signal indicative of the degree of
inter- action of the cpéansi Ebrt tausling reIRgIAle adt £bil sbea @édinhe coin
is at the second position adjacent the core being responsive to the second
frequency congurengh thed electrdfagnetiearfidld giiomy sad apsegeter-
I ndi cative of acceptability of the coin in response to said inter- actional
i ndi cati ons beimedi cdinapath aﬁganea¢c¢h@a@aiexface§3aﬂﬂ-w1th tha
apparatus for identifying coins of a predetermned coin set with respect to
aut henti ci t y peve dEaces ngenernaddypfiacing an facestofbhddie Ieobm;circuit
conpri si ng5 an

meaﬁs for produCing a.signai indicative of the

degree of interacﬁion of the'coih}with the electro-
. magnetic field when the coin is at a first position
adjacent the'core{'
means for producing a signal indicative of the
10 degree of interaCtion of the EOinlwith the electro-
-magnetie.field'&heh'the coin is at a_seeond position
adjacent the core; |
. a second oscillator circuit being.cbﬁnected to
- the inductor in parallel Wifh.the first oscillator'

15 circuit and operating at a frequency substantially
different from the freéuency Of the first oscillator
circuit, the eiéctromagnetic field thereby having two.
freQuency comébnents, and the means for producing.a
Signal indicetive of the'degree of interaction of the

20 coin with the electromagnetic field when the coin is
at the first position adjacent the core being responsive_
to the first frequencyecdmponent, and the'means for
producing a signal indicative of the degree of inter-
aCtion-of the coin wi;h the electromagnetic field when

25 the coin'is at the second position adjacent the core

being responsi#e to the second frequency component; and
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i nduct or arranged to,subject~a'cofn in a predetermned 10 coin pat h ta an
el ectromagnetic field, the inductor conprising a ferrite core and . ,
the_core having first and second poles forming first and second polg

generally parallel to said path, the first and second pol e f
separated from each other by 15 a di stance appr oxi e y equal to il

dianeter of the largest coin of said predetﬁ!nined
andssecond pol es being connected by a pole connecti
i's viound the coil; means for causing relative nDtron*o

a

M\\ﬁugk WE: s

'coi'n 20 through

'ces.;:

the el ectromagnetic field along said predeter- mined coin path adjacent the
pole faces and with the pmeansBafer perodusing faacignal findicdtive obin;

means for producing a signal indicative of the degree of

coin with the elaecceptabslikynefi thei eodnwtien nespange it said inter- -

position - 33 - adjacent the core; means .for produci
i ndi cative of tHRcHtopad tndigasigesi belsg timdicative t

ot

a signal
an aceeptable

magnetic field when the coin is at a second position 5° adj acent the core;

second oscillat d®¥Rrcuit being connected to the inductor in parallel with

the first oscillator

5 24. : An apparatus for identifying coins of a

predetermined'coin set with respect to authenticity

and denomination comprising;

a firEt,oscillator circuit comprising an

inductor arranged to subject a coin in a predetexmined

10 coin path to an electromagnetic field, the inductor

comprising a ferrite core and a coil, the core having

.first and second poles forming flrst and second pole

faces generally parallel to said path, the first and

second pole faces being separated from each other by

15 a distance approximaﬁely equal to the diemeter_df the

largest coin of said predetermined coin set, and the

first and second poles being connected by a pole

cqnneeting'member around which is wound the coil;

means for causing relative motion of a coin.

20 through the electromagnetic field along said predeter-

mined coin'path adjacent the pole faces and with the

pole faces generally facing a fece_of the coin;

means for producing a signal indicative of the

degree of interaction of the coin with the electro-

~ 25 magnetic field when the coin is at a first poeition

‘interaction of t he

a
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circuit and operating at a frequency substantially different fromthe "
FZ=gquency of the first oscillator 10 <circuit, the electronagnetl field T

'_qgﬁgeby havi ng two frequency conponents, and the_ﬂeane’+0r“ﬁ?ﬁaﬁgfﬁg a’ \/
S ghal indicative of the degree of interaction of the t““IL

electromagnetic field when the coin is at the f| “@g&i‘ ent the

core being 15 responsive to the first frequency c ands t He neans —

f.or producing a signal indicative of Th%degree of |nteract|on of the coi™

with the el ectromagnetic field when the coin is at the second position

adj acent the core being responsive to the second frequency 20 conponent;

and neans for .produ | & Si I ndi cative of acceptability of the cain in_

response to EQB&cﬁ &% i ndi cations being indicative of an

acceptabl e coin. . %'snts C?)f}a |1?r?dl1@ﬁ§p£a£ #H&% inﬁigb@%%g = 24 wher ei n

the frequency of the Or 1S appr ox nd t he

frequency of haedaggged o‘}s“jﬁdééﬁé’éeihéna&ﬂ%é”@éfh%’géﬁ{i‘zthé elfetro- A"

apparatus for Tdentifylng colns w respect to au cI't

g?gg?;gaa'?nm§§h§E§EtE@éiﬁ‘Whéﬁ”fﬂéﬂﬁgfﬁelgeéﬁrébggc3hﬁhp5§&%&3596 to

5 adjacent the core;

a second oscillator clrcuit being connected
to the inductor in parallel w1th the first oscillator
circuit and operatlng at a frequency substantlally
different from the frequency of the first oscillator

10 Circuit,'the electrcmagnetic fieid thereby havingitwo
frequency ccmponente,fand the means for producing a
'Signal.indicative'of the degree'of interaction of the
‘coin with the electfcmagpetic field when the coin is

- at the first position adjaceﬁt'the core being

15 responeive to the first.frequency coméonent, and the
meaﬁs for prcducing.a signal indicative of the degree
of interactioh of the coin with the electrcmagnetic
field when the coin.is at the second positicn adjacent
the core being responsive to the second frequency |

20 component; and

| means for producing a_signal.indicatiﬁe of
acceptability of the coin in response to said inter-
actional indicutiers being indicative of an accepeable

coin.
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25. The apparatus of claim 23 or 24 wherein
the frequency of the first oscillator is approximately
420 KHz and the frequency of the second oscillator is

approximately 7KHz.

5 26. An apparatus for identifying coins with respect
to authenticity and denomination substantially as
hereinbefore descfibed with reference to Figures 1 to 3,

'Figure 4 or Figure 5 of the accompanying drawings.




