DESCRI PTI ON METHOD AND DEVI CE FOR DETECTI NG CO N TECHNI CAL FI ELD The
present invention relates to a nethod and a device for detecting a coin,

and nore particularly to a nethod and a device for detecting a coin whi ch
can detect the existence of ‘a coin in vending machi nes, game machi nes and
the like by a sinple structure wpEkegipiaibnng any adjustnent. BACKGROUND
ART Vendi ng machi nes, ganme machines and the |ike are provided with a device
for detecting the presence of coins (including not only coins used as noney
but al so coin-type tokens for gane nachines, etc.). This device is used for
exanpl e to detect tMETHORtANRDEVICHIFRR iDETECEINGJXIIN or storing change
In a coin processor of a vending nmachine, and the detection by the device
is made by various methods. The nmethod of detecting a coin includes an
optical nethod as disclosed in the United States Patent No. 4,413,718. This
met hod uses a |ight emitting déEEE@LEBﬂLELEEEhOdetector whi ch are mount ed

I n the nei ghborhood of g coin-stori |nder an etects that, light is
bl ocked by EFEREN GrPram F AR 30 Aaiaa 3t ne
exi ste f in b Rroximt smntc whi ch ha a c0| |.osed in
The’ UniPE, CerBeidng, & PRl 4, Mot Y e o BetsPR Heth Lo cnce
of Cha@ﬁ%l@é %o&oﬁeﬁébﬁfﬂb a coin which can detect the existence of

a coin in vending machines, game machines and the like by a

simple structure without making any adjustment.

BACKGROUND ART

Vending machines, game machines and the like are provided
with a device for detecting the presence of coins (including
not only coins used as money but also coin-type tokens for
game machines, etc.). This device is used for example to
detect the existence of coins in a cylinder for storing change
in a coin proceséor of a vending machine, and the detection by
the device is made by various methods.

The method of detecting a coin includes an optical method
as disclosed in the United States Patent No. 4,413,718. This
method uses a light emitting device and a photodetector which
are mounted in the neighborhood of a coin-storing cylinder and
detects that light is blocked by the coins stored in the
cylinder.

Another method detects the existence of a coin by a
proximity switch which has a coil as disclosed in the United

= States Patent No. 4,460,003.



coin processor used for the vending machine or the like will be described.
Fig. 12 is front diagram schematically showing coin processor. In Fig. 12,
a ¢oin processor 560 has a coin insertion port 561 for receiving a coin
531, coin passages 562 (562a to 562d) for rolling and transporting the coin

531 -i nserted té}&'mag@eggigni}g§e@é%o§kggéﬁ(£% %%ﬁ]é\ergf@%ipqryn&ﬁe 563

| ocat ed near e’ col n passage 5 or ju he coi n passing

through &6, GOLScPESSRAIEse8 2Pt Sthé e il Imdtitind o DERY Lype,waLLli vi di ng
unit- 564 for 'gurding a counterfeit coin froma counterfeit coin passage

(not shoyé)adscpiveaurn port (not shown) based on the judgenent nmade by the
coin inspection unit 563 and guiding a true coin to one of the coin

passages 562bri@. 562digcEpont NGia@ram Sseivemetiyably asttbwingicoit ori ng unit
530 for storing coins according to their noney types. The coin storing unit
530 conproesssdree cylinders 530a to 530c so that a maxi num of three types
of coins can be stored. The cylinders 530a to 530c are provided with coils
50la to 501c ImsPigti 2} ya €pin peocessoxrkd hawi? #rin \ArRseXeke® al ong
line A-A" of the coin processor 560 shown in Fig. 12. As ggfmgsé Ehg. 13,
the coi IROED1861 ofBH1ECGRAVARG aREALR O he FRAYNPRFFRITE 0794 h %’ i hders
530a to c.respectiyvely to.detect th resence of | ns_in | nders
e o SRBEESRPELLYEAY, LRa Bt e R SERR G B SPh b A £
the coin insertion port 561, a coin inspection unit 563
located near the coin passage 562a for judging whether the
coin passing through the coin passage 562a is real or not and
its money type, a dividing unit 564 for guiding a counterfeit
coin from a counterfeit coin passage (not shown) to a return
port (not shown) based on the judgement made by the coin.
inspection unit 563 and guiding a true coin to one of the coin
passages 562b to 562d according to its money type, and a coin
storing unit 530 for storing coins according to their money
types.
The coin storing unit 530 comprises three cylinders 530a
to 530c so that a maximum of three types of coins can be
stored. The cylinders 530a to 530c are provided with coils
501la to 501c¢ respectively.
Fig. 13 is a cross sectional view taken along line A-A'
of the coin processor 560 shown in Fig. 12.
As shown in Fig. 13, the coils 50la to 50lc are arranged
in the neighborhood of the cylinders 530a to 530c respectively

to detect the presence of coins in the cylinders when the

- number of coins is at least a predetermined number.



Fig. 14 is a diagramshowing a circuit structure for detecting the presence
of cains by means of the coils 501a to 501c. The coil 50l1a (L51) is

connected with an oscillation unit 504a as shown in Fig. 14 and then with a
conparison judgnment circuit 507a and a reference value circuit 508a via the

oscillation pigt BP4es d MidiframEhdidHE s diiRld |staidtdrdd Yot s connect ed
with an oscillation unit 50 and then with a conparison judgnent circuit

507b anmdétedtairey etine prddency ol doir(i8 by infedrie oS ajd &idiAs BOULa SHBlb.

Coi|l 501c (L53) is connected with an oscillation unit 504c and then with a
conpar isdrej udgnent circuit 507c and a reference value circuit 508c via the
oscillation unit 504c. In the configuration described above, the coil 50la
(501b, 501c)Thes aodch t¥dlant(IH¥) xerl dorgvpadesd) with len opseoidtliadniart urmet
oscillation unit 504a (504b, 504c). \Wen a coin approaches the coil 50la
(501b, S )as Fhowniun ke 114 @md Yo githe aanpPaniaeyesydarenidi ng

aci T SRS GHL AP h AT RIS AR e/ 507, 507c)
COMD S0 B B € A L e BERRLC A R o Dy e
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dust 0ra id¥mdd <G NRidfnd Pt CUSELIRIS0%H i) a reference value
circuit 508b via the oscillation unit 504b. Coil 501lc (L53)
is connected with an oscillation unit 504c and then with a
comparison judgment circuit 507c and a reference value circuit
.508c via the oscillation unit 504c.
In the configuration described above, the coil 50la
(501D, 501c) is excited at a fixed frequency by the operation
of the oscillation unit 504a (504b, 504c). When a coin
approaches the coil 501a (501b, 501c), an inductance L1 (L2,
L3) of the coil changes (including changes of impedance
(R+joL) and Q(wL/R)), resulting in varying an oscillation
frequency. The comparison judgment circuit 507a.(507b, 507c)
compares the oscillation frequency with a reference value
generated by the reference value circuit 508a (508b, 508c) to
detect the presence of the coin.
0f the above-mentioned convenfional technologies, the
optical type can be configured relatively easily but has a
drawback that, for example, dust or the like adheres to cause

malfunction.

Meanwhile, the one using a coil is extensively used

3



Meanwhi | e, the one using a coil is extensively used 3 because it is
resi stant against dust or the like. But, an inspection circuit which
contains the oscillation circuit and the like is needed for each coil and
becomes conpl ex. Besides, it is necessary to differentiate the oscillation
frequengyeddy&act Cid %éiéeaﬁu%eaixk@t | iS¢ fo¥ ke bataeenBibe &oils. It

I's al so necessary to nake the tenperature conpensation of the inspection

Ci rcui t sjridpliont gl ddrderausgichecostaindt e dseinaedon scitb¢dtt emtdi n
eachk inspection circuit. Thus, in the conventional technol ogy using the

coi |, twWheérliRs eis Nseedéd ofori éach t Sobl camd dsssames avanslek. circuits nust
be adjusted individually. Therefore, the circuits becone conplex, and the
nunber degixids, i hitriaswecedsairy hto ndhif ewentiatedthelj eseiblationt he
circuits becone conpl ex and expensive. DI SCLOSURE OF THE INVENTION It is an
obj ect ofreduency cpf | @2Ck (ChFeviticta AERHD Itk CIRCHRIFERNFR P %EW%%?lng a
coin, which can be achieved by a sinple circuit structure whj as no

i nterfer'@?%eccbﬁ%\eenltl:F%uﬂ%oa’ﬁﬁc%ﬁ rE 9 ’E%%nm%l'\:‘?‘['?/er?#\uﬁ?der to

achi eve the above descri bed object,.the anen % 1 thod of
det ect i riEPEPRRFXELIGR; 2f EBﬁp??é@?cgfgﬁscﬁfcu %ﬁ?%ycgéresponding

to a plq{ﬁglé cfilaglon frequency is different in each inspection

circuit.

Thus, in the conventional technology using the coil, two
or more inspection circuits are necessary and such circuits
must be adjusted individually. Therefore, the circuits become
complex, and the number of parts increases. And the
manufacture and adjﬁstment of the circuits become complex and

expensive.

DISCLOSURE OF THE INVENTION

It is an object of the invention to provide a method and
a device for detecting a coin, which can be achieved by a
simple circuit structure_which has no interference between
circuits and excels in extendibility.

In order to achieve the above-described object, the
invention of claim 1 is a method of detecting a coin, which
comprises steps of:

arranging coils corresponding to a plurality of coin
detecting positions;

selectively connecting the plurality of coils to an

: oscillation circuit which has the coils as circuit structure



- detecting positions; selectively connecting the plurality of coils to an
oscillation circuit which has the coils as circuit structure 4 el enent s;
and detecting coins to be detected at the plurality of coin detecting
positions in view of a change in oscillation output fromthe oscillation

Ci rcui blement®;C@n@ to be detected approach the coils. The invention of
claim2 relates to the invention according to claiml1, wherein the
plurality oldetedtiny ecitgiad b detedtedhad theCplocality bfecodai | | ation
citcuit. The invention of claim3 relates to the invention according to
claiwnﬁehdmﬁﬁﬂg1pdsitinﬁdIrnivmewouwpatchangendarbsdinaaaiandbgtpak si gnal ,
the converted digital signal is conpared with a predeterm ned val ue, and

t he cofFom dhee afsiddiadd an cixouddt &g Fhecgodnst ko benpetesdedresult. The
invention of claim4 relates to the invention according to claim3, wherein
the pr SPPrERGEMAPe % S+s swit ched accordlng to the coil to be connected.

ool e, . ol e AR o
e i it 5 gl S RIS S, 5 £
sequentially switched to connect to the oscillation circuit.
The invention of claim 3 relates to the invention

according to claim 1, wherein the oscillation output is
converted into a digital signal, the converted digital signal
is compared with a predetermined value, and the coins to be
detected are detected based on the comparison result.

The invention of claim 4 relates to the invention
according'to claim 3, wherein the predetermined value is
switched according to the coil to be connected.

The invention of claim 5 relates to the invention
according to claim 1, wherein the change in the oscillation
output is a change in the output level of the oscillation
circuit.

The invention of claim 6 relates to the invention
according to claim 1, wherein the change in the oscillation
output is a stop of the oscillation of the oscillation
circuit.

The invention of claim 7 relates to the invention
according to claim 1, wherein the oscillation circuit has a
positive feedback type amplifier and a capacitor and

= oscillates by connecting the coil with the capacitor in



oytput is a stop of the oscillation of the oscillation circuit. The

I nvention of claim7 relates to the invention according to claim1, wherein
the oscillation circuit has a positive feedback type anplifier and a
capacitor and oscillates by connecting the coil with the capacitor in 5

paral | epargifleiNeahicgH@NEYeflichB¢ 88Cthtabs6D114tfoheE8NANE8sbhafuency of
the oscillation circuit. The invention of claim8 relates to the invention

accor di pgefr@eitdi 6€ltheheseihlabeoaseikreaiton circuit conprises an
anplifier which has positive feedback with a resistor and a first capacitor
connect ed i nTher ingentdon efcchdimaparelatesntiootbel Lavestbgnconnecti ng the
coil to the second cagacitor in parallel, and_the frequency of the

osci | | agcearfling tpeghad®ylhawbarefnashanpsrildation FaEEVLtof the
anplifier and a resonance trequencx of the positive feedback and the

osci | | afPBRTEEEEURR, ampdifieEnhifhohag) BPfitive| feedbegk: Wathnenti on
according to claim_11, gnerein the coil is argaaggd toggther gﬁth t he
capaci t SPSLSHAECBRE o fLRET-GRPAFATRE GPPRECEERIPHECELRP BRT Bhe capacitor
are selectively connected with t scillation ciktcui The,knyentiqn of
clain116eF8P§té§pF81?R§ PH@LRFF&ﬂiagésr ¥n§°83e§%§8§f£%Fa$§%il¥§okb%

wher ei NoLR8RGOLhphe 1 ¥8Y"In?L21AT181 ¢ CbRan 8Kk ErBqIBABE! bE £RES. and the

core is
oscillation is a frequency based on an amplification factor of

the amplifier and a resonance frequency of the positive
feedback and the oscillation circuit.

The invention of claim 9 relatés to the invention
according to claim 1, wherein the coil is arranged together
with the capacitor connected to the coil in parallel, and the
coil and the capacitor are seiectively connected with the
oscillation circuit.

The invention of claim 10 relates to the invention
according to any of claims 1 to 9, wherein the coil is wound
around a core having a magnetic core, and the core is
protruded from the coil.

The invention of claim 11 relates to the invention
according to claim 10, wherein the coil is housed together
with the core in a predetermined casing.

The invention of claim 12 is a coin detecting device,
which comprises:

a plurality of coils arranged to correspond with a
plurality of coin detecting positions;

- an oscillation circuit which selectively has one of the



protruded fromthe coil. The invention of claim1l relates to the invention
according to claim 10, wherein the coil is housed together with the core in
a predeterm ned casing. The invention of claim12 is a coin detecting

device, which conprises: a plurality of coils arranged to correspond with a

plur al | pYuPb1eeyNodebBihisGsPas Cik8lit 2R-0BturbAbBReR;CU! ! Whi ch

sel ectively has“one of t plurality of coils as a circuit structure

el ement; sw bghicBgingaReane 0 eelevtivel9nasnhetite thbUpauichl idly oF | s to
the oscillation circuit; and detection neans for detecting coins to be

det ect edodilst te gher asciy laftion eideudd;i apdpositions in view of a change

in an oscillation output of the oscillation circuit as the coins to be

det ect ed appdedebtibe seans fOwe dervecitiingncofins| dombé3dedegtted g tthe

i nvention according to claim 12, wherein the switching neans sequentially

swi t cheblunalptyr ofi cpisf dediectying posdddonsoinhwigvwcpifl at ichanger di t. The

invention of claim14 relates to the invention according to claim12,
wher ei naPhEsgét-dation AUARIL. Ofpithee oscdildpitdrne GAFEMd Lo ASHERRs cRdnS

ot or age telRe degRcReg: PRBTRach Ghe Goqds and o o et stanan

The invention of claim 13 relates to the invention
according to claim 12, wherein the switching means
sequentially switches the plurality of coils to connect to the
oscillation circuit.

The invention of claim 14 relates to the invention
according to claim 12, wherein the detection means comprises:

digital conversion means for converting the output from
the oscillation circuit into a digital signal;

storage means for storing a fixed value; and

comparison means for comparing a value of the digital
signal converted by the digital conversion means with the
fized value stored in the storage means.

The invention of claim 15 relates to the invention
according to claim 14, wherein the storage means outputs the
fixed value corresponding to the coil connected by the
switching means to the comparison means.

The invention of claim 16 relates to the invention
according to claim 12, wherein the detection means detects a
change in an output level of the oscillation circuit.

The invention of claim 17 relates to the invention

- . according to claim 12, wherein the detection means detects



conpari son neans for conparing a value of the digital signal converted by
the digital conversion neans with the fixed value stored in the storage
means. The invention of claim15 relates to the invention according to
claim 14, wherein the storage nmeans outputs the fixed val ue correspondi ng

to-the gpit €RANGSLEE1RY1bRCC3¥ELER REs"BEOSpee bB81LRERERGSON Means. The

I nvention of claim16 relates to the invention according to claim 12,

wherein the grteghiventiBansfdelaths18 £6nafesi toatheuipuénteonrl of the
oscGillation circuit. The invention of claim17 relates to the invention
accor di agcbpdihgi toldlaimelei nwhbeedlnt ehéi oactbhatidet ettsuit hashat the
oscillation circuit has stopped oscillating. The invention of claim 18"

r el at esppsitiveei fieedback &yper dimpdifder| and a2capheiton and oscillation
circuit has a positive feedback type anplifier and a capacitor and

osci | | apecihhakeshwhepi thescedhndst eanppekedhwithphbet 6RPRELEAFalel . The
I nvention of claim19 relates to the invention according to claim 12,

wher ei nPaF@1ldsdil [ ation circuit conprises an anplifier which has positive

feedback with a resistqor and a_first _capacitor, conpnected ip,.series and a
second capacFPﬁr?nXﬁBtageiP%a?é?1Whiﬂ FE2358F|tPS@§8nﬁBX?BglPB t he second

CapaCitgéc&@d?%&akgehlalﬂelbgvgﬂgkggnoghglSEEEZQaEEEﬂtSErEQiEhe I nvention
comprises an amplifier which has positive feedback with a
resistor and a first capacitor connected in series-and a
second capacitor, and oscillates when the coil is connected to
the second capacitor in parallel.

The invention of claim 20 relates to the invention
according to claim 12, wherein the coil is arranged together
with a capacitor which is connected to the coil in parallel,
and the switching means selectively connects the coil together
with the capacitor to the oscillation circuit.

The invention of claim 21 relates to the invention
according to any of ciaims 12 to 20, wherein the coil is wound
around a core having a magnetic core, and the core is
protruded from the coil.

The invention of claim 22 relates to the invention
according to claim 21, wherein the coil is housed together

with the core in a predetermined casing.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram schematically showing the

structure of a coin detecting device.



according to claim 12, wherein the coil is arranged together wth a

capacitor which is connected to the coil in parallel, and the sw tching
nmeans sel ectively connects the coil together with the capacitor to the
oscillation circuit. The invention of claim2l relates to the invention

accordi ng t iy Dfisclanidimghhn Ghifving b Btdiettdd Jfs deaund .around a

core having a magnetic core, and the core is protruded fromthe coil. The

i nventi on offig.aidniz? a didgran GHdw.righ\amn exampidec @fdiaryangitigaicoial,
wherein the coil is housed together with the core in a predeternmn ned

casi ng.1.BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is-a block diagram
schematical | y showing the structure of a coin detecting device. 8 Fig. 2

i s a di agrafigho g thdingnan whowing @n exampilg of itheq cdirgyddmEamowi ng
an exanple of arranging coil 1. Fig. 4.is a dlagran1shomnng an exanpl e of
the ci ACHEHAS s dskecding davdas AU ehowd 1o0 Fdfowd-in Fig. 1. Fig. 5

is acircuit_dia to |IIustr e oscill ati.Qqn uni ) is a

fl owchart sHo® ng"r gczl‘?é‘ &R &@P&EE&Q‘& °F6’iaﬂ1""é:l+°6b| n

detectlgg-dgylce 100 |s applled Fig. 7 is a flowhart show ng a process of
t he coin deteé€ction.

Fig. 6 is a flowchart showing the operation of the coin
processor to which coin detecting device 100 is applied.

Fig. 7 is a flowchart showing a process of the coin
detection.
Fig. 8 is a diagram showing an example of the circuit of
the coin detecting device in a second embodiment. |
Fig. 9 is a diagram showing the structure of a coil
different from the one shown in Fig. 2.

Fig. 10 is a diagram showing a comparison between coil 1
and coil 301 for Q.

Fig. 11 is a diagram showing an example of the coil with
Q improved.

Fig. 12 is a front elevation schematically showing the
coin processor.

Fig. 13 is a cross sectional view taken along line A-A'
of coin processor 560.

Fig. 14 is a diagram showing a circuit structure for
detecting the presence of a coin by means of coils 50la to

501c.

- BEST MODE FOR CARRYING OUT THE INVENTION




Fig. 8 is a diagram showi ng an exanple of the circuit of the coin detecting
device in a second enbodinent. Fig. 9 is a diagram show ng the structure of
a coil different fromthe one shown in Fig. 2. Fig. 10 is a di agram show ng
a conparison between coil 1 and coil 301 for Q Fig. 11 is a diagram

O 19 " AR Gl WA COE | @ el lnGh! IR OY ey [L0- £d2 dgBoting!a

el evati on schematl oW ng e Ccoln processor. S a Cross

secti onghiry i MkSAKERg 2t8Nehe | PRvéntioR | wEPl be 86865 Phe@bPn fbBailsd is a
di agram show ng a citcuit structure for detecting the presence of a coin by

means Gfi€wi tS£&Pdicé 0t§0tEe SESImPhEii £aRRYGSG OUT THE | NVENTI ON 9

One enbodi nent of a nethod and a device for detecting a coin according to
the inventi arigd |1 be debstockediagrant showing haretkhematict otibeture
acconpanying drawings. Fig. 1 is a block diagram showi ng a schematic
struct we afceinoleteetingi dgvileei ce. Coin detecting device 100 conprises
coils 1 (lato 12%é swtching unit 2, oscillation unit 4 includin

capaci tor 3,Ceincdetenatingt dgvige DLEQnoenprises nceibs hoh%@rt@ohcﬁudgnent

unit 7, nennrl 8, ingut termpal 9, output termnal 10, and,
switching unit 2, oscillation unit 4 including capacitor 3,

detection unit 5, A/D conversion unit 6, comparison judgment
unit 7, memory 8, input terminal 9, output terminal 10, and
input terminal 11.

In the coin detecting device 100, the coils 1 are
connected in parallel with the capacitor 3 of the oscillation
unit 4 via the switching unit 2. The switching unit 2
connects any one of the coils la to lc to the capacitor 3
according-to a changeover signal which is sent from a control
(not shown) and input through the input terminal 9. Coil 1
(one of la to lc) connected with the capacitor 3 through the
switching unit 2 configures an oscillation circuit, which has
the oscillation unit 4, the coil 1 and the capacitor 3 as the
circuit structure elements. The oscillation unit 4
configured as described above, when the coil 1 does not act on
the coin electromagnetically, continues to oscillate at the
resonance fregquency of coil 1 and capacitor 3 based on a
predetermined oscillation condition and outputs a fixed AC
voltage signal. On the other hand, when coil 1 acts enough on
the coin, the output of the oscillation unit 4 changes for thé
reasons described afterward.

Therefore, the output (AC voltage signal) of the
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input termnal 11. In the coin detecting device 100, the coils 1 are
connected in parallel with the capacitor 3 of the oscillation unit 4 via
the switching unit 2. The switching unit 2 connects any one of the coils la
to 1c to the capacitor 3 according to a changeover signal which is sent

f ' t ' ] n@al Coil 1
((r)crnuran gf atl'[]%{t C E:%r?]irg\é?éidé v%‘t%eé:?gg% oré%ét#?%‘gﬁ mgn’gv:\ﬂ%&i nlg uni t
2 conf iy Bt Ab10SEdd | dl GIHGH tgoMli s édﬂecw@ddp% Y Lﬁ%iﬁée 4, the

coil 1 and the capacitor 3 as the circuit structure el eménts.

osci | | @igcin 1xtior! woid) guesl B WSSEdP P iy as \WiivditRd Girdtal #loes not

act on the coin electromagnetically, continues to oscillate at the

r es onamigyiftrsdqueigna biby otHe 1A M darapaniicn vhitased ahia @iedaisar m ned
oscillation condition and outputs a fixed AC voltage signal. On the other
hand, wiemaloiils tomparaesthoudgth on fidwed oialud tanad un dhe mengayi 18 at i on
unit 4 changes for the reasons described afterward. Therefore, the output

( AC volt¥agdesigamparisgon riudgnent gy |Lttodudae the presense &F mPt he
detection unit 5 into the DC voltage signal which corresponds to the out put

of the Psdhg £ A9 . thed UdgmaNt FpSWitydd quERWh e FhentPus it al

si gnal by the conversion unit 6. This digital signal is conpared with a
fixed \Fﬁéab“ﬁ]é/r]&f in the nenory 8 by the conparison judgnment unit 7 to

judge the pr'l‘ixsee%e?noozry rg)tselec*l:s a fixed value to be output to the
comparison judgment unit 7 according to the changeover signal
to be input in the switching unit 2 and can set the fixed
value to an arbitrary value via the input terminal 11.

Fig. 2 is a diagram showing a structure of the coil 1.

The coil 1 comprises T-type ferrite core 21, bobbin 22
fitted to the ferrite core 21 and éoil 23 wound around bobbin
22 and is connected to the switching unit 2 or the capacitor 3
through lead 24. |

Each unit which composes the coil 1 can be mounted on
casing 20 according to a technical demand for an environmental
resistance and the 1like.

For instance, as shown in Fig. 3, the coil 1 is disposed
in the neighborhood of coin storing unit 30 (corresponding to
coin storing unit 530 of Fig. 12 described in BACKGROUND ART)
and detects that coins 31 more than a predetermined number are
piled up in coin storing unit 30.

The structure of coin detecting device 100 shown in Fig.
1 will be described in detail with reference to Fig. 4.

- Fig. 4 is a diagram showing an example of circuit to
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of .the coin, and the judgment result is output fromthe output term nal 10.
The nmenory 8 selects a fixed value to be output to the conparison judgnent
unit 7 according to the changeover signal to be input in the switching unit
2 and can set the fixed value to an arbitrary val ue via the input term nal

compr | Sc8oByR, hETPRTE” stw“so%fngitséﬁ 2508 Fi\%ﬁzcg ﬁ% Stetr it ‘ﬁ" core 21
' bl it 2
or the. capaci Thr T30 REBTIN G ShiB, LRTkAk® A7 T BRRLE R0k ec Rk COP) T can

be mount Eﬁdﬂﬂtﬁﬁébggcgﬁfﬁgﬁg%ﬁhgg hgﬁst gghnggal Lsemdré%wznl h Fig. 3,

envi ronnent al resistance For“i nsfance sho

the coi | réspeceioBaged andt, hgwa%ahhgr (ne¢ of 69l BesbetivE1yNslyi®Bhin
(corresponding to coin storlng unit 530 of Fig. 12 described in BACKgROUND

ART) andttet eofi3st hat teoiles cdhpiikest PaghannetdMbs«+oyypedreUsbEr1ar @i, | ed
up in coin storing unit 30. The structure of coin detecting device 100
shown i nTEBg. Thei chpbeidescBi Bedai cagetdtbrwhatiingf elenteostakig. 4. Fig.
4 is a diagram showi ng an exanple of circuit to 11 achi eve the coin
det ect i ngapeciity €80 sPsmillatiog unit| 4 cheprisesi opendwponnampdifiercoil s
la to 1c have inductances configured of coils L1, L2, L3 (L1=L2=L3)
Al connected so that the coil 1 (any of la to 1c) is connected
in parallel to the capacitor 3 via the switching unit 2 so to
form an oscillation circuit, a CR series circuit of resistor
Rl and the capacitor Cl connected to form a positive feedback
circuit of the operation amplifier Al, and resistors R2, R3
connected to determine gain of the operation amplifier'Al.
Detection unit 5 comprises a voltage doubler rectifier circuit
of diodes-Dl, D2 and an integrating circuit of resistor R4 and
capacitor C4. A/D conversion unit 6, comparison judgment unit
7 and memory 8 comprise MPU (microprocessor unit) 40 to which
interface terminal 41 and output terminal 42 are connected.
The switching unit 2 makes switching to selectively
connect one of coils la, 1b, 1lc to capacitor 3 in oscillation
unit 4. This switching operation is effected with the gate
voltage of the MOS-type FETs (Trl, Tr2, Tr3) controlled by
switch signals S1, S2, S3 output from MPU 40.
Now, operation of the oscillation unit 4 will be
described.
Fig. 5 is a circuit diagram for illustrating oscillation
unit 4.

= Oscillation unit 4, when coil 1 does not detect a coin,
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respectively. And, switching unit 2 for selectively switching the coils 1la
to 1c conprises P channel MOS-type FETs Trl, Tr2, Tr3. The capacitor 3 is a
capacitor having el ectrostatic capacity C2. Gscill ati on unit 4 conprises

operation anplifier Al connected so that the coil (](6:1 of la to 1c) is
connecP@EFillllr%salal"ela o #edk fxgamencsr apd, wherm codv t %q}?ﬁ 2 so to
forman qgscil,lation cir CRserle circyit of resistor Rl and the

i

capaci 98 nClié:(?n tclt?‘fe(}r Fhansgss ign MAR SR he operati on
arrpllfl %P'é’[esmtors R2, R3 connected to determ ne gain of the

oper at i on arrpoln ‘Al . Det ectl on unit 5 conprises a voltage doubl er

tifi f t t
Rt and capadre ('I)qrtié'ii%/ conver5|on lrl}ﬂ]l ,dé %@ﬁé}&ﬁ}é o P 0 o

R4 and capacit son ju ment. unit 7 and

MenDry of rfeRiRY i53€ (MDéfi(éB Q:“ﬂ%ﬁﬁ:e%%o{cagﬂéﬂto@ 10 oMy Gody! zf Eiﬁﬁ) (¥ m nal

41 and output termi nal 42 are connec The sw tching unit

SWi t chiopgria®ioel eGigMe et GMaQl OIS o1 &ld SmbddaHbe bE tﬁér(‘a@llfél itor 3.in

oscillation unit 4. This switching operation is effected with the gate

vol t ageiatutite S0GA Yo IFATY inBuktahicd L) dndc @aipadiwead @y switch signals

S1, S2, S3 output from MPU 40. Now, operation of the oscillation unit 4

wil | béedestrosdstile gcapmdistya QA )y dis Z22d1 &dr and @2 iddeustxpaddszgedsci | | ati on

unit 4. Gscillation unit 4, when coil 1 does not detect a coin, 12
respectively by the expression (1) and the expression (2).

,21=R1-j52—1 )
ijx(—j———J
1 aC2
2= = : (2)
jaC2

When it is assumed that a current flowing.the circuit is
i, a ratio of input voltage Vi, output voltage Vo and I/O

voltage is expressed by the expression (3).

Vo=(Z1+22)
Vi=Z2xi
E_ZI+22
Vi Z2
=1+-Z1-
Z2
Rl-j—t
=1+ aCl
1
oL x| ~j——
jatx(-1-L)
1 .
oL 1
IO I
- €2, 1 Rl
=1+ ——l+ jec2xR1-= (3
- ( a’ 2c;'1><1r,) ’( 8 aJL) ©
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oscillates at a fixed frequency and when coil 1 detects a coin, its output
| evel changes (the oscillation may stop occasionally). Wen it is assuned

t hat i npedance of positive feedback circuit 51 (series circuit of capacitor
Cl and resistor Rl) of operation anplifier 52 (Al) is Z1 and i npedance of
paf al | el ci Hane, Sthppit cmltagd ividuwridmeeedut ard tegyendid tecdhnieeliect rostatic
capacity C2) is Z2, Z1 and Z2 are expressed respectively by the expression
(1) aneheise é;qqae&sﬁ orhg Heedhmal dierqyl tWeh dpedadiess amed ifer $%urrent
fl'ow ng the mrcwt isi, a ratlo of .input voltage Vi, output voltage Vo

.\a/l(r)]?t !a/es{//a ut %l;t volta Vo, bec%)r(rpe)rl n ??ﬁeﬁﬁrﬁiu:;fagk et
ci rcwglpad:f gﬁbr‘%{ ; %if‘?q'ér(aa)z EES "’frﬁ)sﬂt% 531@ &Fpngssion

he. oxpidssi Anaahttngli Hadiiiiat fuy ey :@‘a&ﬁ RS T at on
uni t 4&1%1 >&E es}s %r@séﬁfb n{l‘%ssé:%ﬁ:e(s@ or{ e(r V\hen oscillation frequency

fOis he “expressi ‘bet ween i nput vol tage Vi
and out put voI tage Vo is expressed by the expression (6). Gscillation
condi tion Rl
WC2xRl-—=0
oL
2 1
C2xL
e ' e (4)
JC2x L
fo=.___1'___ - (5)
' 2zJC2x L :

Wwhen oscillation frequendy f0 is shown by the expression
(5), the relation between input voltage Vi and output voltage
Vo is expressed by the expression (6). Oscillation condition
to continue the oscillation is expressed by the expressiox_l (7)
because Vo/Vi indicates voltage amplification Av of -the

amplifi'cation circuit.

Vo 1+C2 1

— e —_— (6

Voo ocixL ©)

Av21+—q-2-+—?—1——- (coC?. R1-fl) ()
Cl o‘ClxL @l
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to continue the oscillation is expressed by the expression (7) because
Vo/ Vi indicates voltage anplification Av of the anplification circuit..
[err] 14 Gscillation unit 4 continues oscillating while the expression
(7) is held, and an AC vol tage signal of sine wave is output at. the out put

of oscillatiosciDidtiion! Gndd ActuatifuesUbscilleting uehDiectR® unit is
adjusted to fulfill the expression (7) in a state that coil 1 does not make
a nut uaexpressioma(netis heddi i andwathACheoltbage s$ihgnalidfasine wave 4 wel |
adj-ust ed as descri bed above, coil 1 reacts electromagnetically with the
coi n, nk¥edytpperatabhei oytputcafingedibbatice unttcdi n Briansachuake

nei ghbor hood of coil 1, the value of inductance L_changes into L', and the
condi t | Skrewbln BYetvelugppEsereh vBiti iscadivstedcho ful Eikd nkbe
oscillation.. [err] Cﬁt ut (AC voltage signal) _of oscillation unit 4 is

i nput teXRERSRIPRN(Y) iEnSaaﬁHaHGtEEgEdca Y 1ed9eF i RAC vPRKR cRBUBHaLnd D2, |

then converted into,a DC voltage sign b n integrating circuit conposed

of resi§¥é9%¥amaﬂﬂeEhﬁaf??8¥£?§.wiﬁﬁsg%fléﬁf?age signal is converted into a
digital sign | er.skon,unit,6_ar egd | ar j udgment
unit 7 wth g&g+€%§i§%f%§¥s§§#gd4iﬁé%%n%rggﬁgg%gﬁ%ag?%%ﬁfggghéga?gked val ue
i'n compas $O }48GEBNE188ttomagnetically with the coin, namely,

permeability is changed because the coin exists in the
neighborhood of coil 1, the value of inductance L changes into
L', and the condition shown by the expression (8) is

established to terminate oscillation.

Ay<1+%+m+j(wc2xkl—%)_ (8)

Output (AC voltage signaL) of oscillation unit 4 is input
to detection unit 5 and detected and rectified by diodes D1
and D2, then converted into a DC voltage signal by an
“integrating circuit composed of resistor R4 and capacitor C4.
This DC voltage signal is converted into a digital signal in
A/D conversion unit-6 and compared in comparison judgment unit
7 with a given value stored in memory 8.

Comparison with a fixed value in comparison judgment unit
7 is not to detect only the termination of oscillation
described above but to detect a change in output level (even
the voltage level and the frequency are acceptable) of the |
oscillation unit 4 from a change in inductance L (including a '

change of impedance and Q involved) since coil 1 and the coin
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7 is not to detect only the termination of oscillation described above but
to detect a change in output |evel (even the voltage |evel and the
frequency are acceptable) of the oscillation unit 4 froma change in

i nductance L (including a change of inpedance and Q i nvolved) since coil 1

and- t he ;e@i @1l tromgnet 1119 TR0RGd Clldch pAld oFGhed ¥scidlldtion

oscillation unit 4 1S easily adjusted as compared with the case that the

term nayind @f ildhearaaY |aiidfd§%éa"dé iconfrired «d thCumeardasen fhatgrohe unit 7
outputs a signal, which indicates that the coins of nore than the fixed
nunber aegmihationr @i tHerdgtd IEticiD odse ifs detected.om out put termi nal
42 when a value of the digital signal input fromA/D conversion unit 6 is
snal | er t han Compairisesh jaldgmesttoned ti 17 mariputst.a bdgal 8 whiehrewite a
given value stored in it by an external device (not shown) connected to

i nt er f adadieatiesalthitt dthevRoiss afi mars thesy d&hey fiizadumpbas afis & val ues
at the sane tine, so that it can swtch values to be output to

j udgnentthenicoin istazdng Wt 3P JispmFda: 32 frem \Hﬂ‘iﬂﬂ‘%rf@%%?a%s%gu
10,00 el hEle 51 B saher el St M N BT
e o ke 0 SR e el SRR U Wl 20,
process of t RgRaly ¢Slde it It isl SRIY iBide AP SAn Fig. 1
external device (not shown) connected to interface terminal 41
of MPU 40 and also stores a plurality of given values at the
same time, so that it can switch values to be output to
comparison judgment unit 7 based on switch signals S1, S2, S3
which are output by MPU 40 to select one of coils la, 1b, lc.
values output to comparison judgment unit 7 are switched for
each coil because effects on inductance and Q of the coils are
variable depending on the types of coins (material and
thickness) detected by coils la to lc.

Referring to Fig. 6 and Fig. 7, a process of the coin
detection by coin detecting device 100 shown in Fig. 1 will be
described.

Fig. 6 is a flowchart showing a process of the operation
of the coin prodessor to which the coin detecting device 100
is applied. Fig. 7 is a flowchart showing a process of the
coin detection.

A coin processor (not shown) installed in an automatic

vending machine starts to operate when power supply is turned

on (step 101), and input, output and the like of MPU are
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described. Fig. 6 is a flowhart showing a process of the operation of the
coin processor to which the coin detecting device 100 is applied. Fig. 7 is
a flowchart showi ng a process of the coin detection. A coin processor (not
shown) installed in an automati c vendi ng machi ne starts to operate when
power simpptializeéedr fetepnl(2)ep WNdn , thedinipldlizativn o ddiEldtdd, of MPU
are 16 initialized (step 102). Wien the initialization is conpleted, the
coi n préeein preocessyr ustands byiwnbil wicsimrer igsins ke nto t he
vendi ng, machi in step 103). Wien a coin is inserted (YES in step

103), |"'dé?ﬁ‘?1f?n‘§a£‘|"% B‘P%c\é%%‘?#@glﬁa%?#%rm in ?‘iﬁg]eu?he dfhepta 3nddrmney
104 t ed as
count ot 1BrEbEeEenclves ik ehes 1R cHertEE Ty r??ég%o'ee}éﬁmgmof. "
d h feit 106 I t
;Stsejpuégiz% %ér¢$ﬂ§e¢roﬁéij r tur?ﬁ“%?‘if)trl‘g%)cgg éﬁ'eéf‘% o‘?\’nﬁ%]e% st egspec% ion !
procesgi scrfﬁqéggérﬁgté§b|n g07). Coin storing unit inspection processing

wil | toring unit inspection processing is to
st s i it 40 by A SO A
shown i¢heidbin . id¥CEL 068 L6k O5FbEESEYY Chn 19¢kp 104 (NO in step

105), this coin is returned as the counterfeit money (step

106). If it is judged as true money (YES in step 105), coin

storing unit inspection processing is performed (step 107).

Coin storing unit inspection processing will be described

| below.

Coin storing unit inspection processing is to detect
whether the coin storing unit contains coins to be paid out as
change. The presence of coins is detected by coin detecting
device 100 shown in Fig. 1. When coin detecting device 100
starts coin storing unit inspection processing (step 201), MPU
40 turns on switch signal S1 (step 202). When switch signal
S1 is turned on, switching unit 2 connects coil la with
oscillation unit 4. The output of oscillation unit 4 is
converted into a digital detection signal by detection unit 5
and A/D conversion unit 6 (step 203). Comparison judgment
unit 7 compares a value of the detectioﬂ signal with a fixed
value stored in memory 8 (step 204). When the value of the
detection signal is smaller than the fixed value (YES in step
204), a signal indicating that the pertinent money type is

stored more than the fixed number is output as a detected
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starts coin storing unit inspection processing (step 201), MPU 40 turns on
swtch signal S1 (step 202). Wen switch signal S1 is turned on, sw tching
unit 2 connects coil la with oscillation unit 4. The output of oscillation
unit 4 is converted into a digital detection signal by detection unit 5 and
A-D CopyiBt Ofstdlht285§step 203). Conparison judgnment unit 7 conpares a

val ue of .the detection signal with a fixed value stored in nenory 8 (step

204) . Wen mpe 4@l verné dhesWeter!sognsl W@ (dtes 4 B/ dd@nende fixed
value (YES in step 204), a signal indicating that the pertinent noney type

| S st otleel same maamert hes f akeve pushttchinguinpit Asconmsttestanill 71b toesul t
(step 205). MPU 40 turns on switch signal S2 (step 206), and then in the
sane nesekllatiomounits4) towtpgt unf togctbinelirs wuit 4 bis caseettedi on unit
4, output of oscillation unit 4 is converted into a digital detection

si gnal 1o etdtgital detection slgnabmerdetrction wiEt2RERMDA/D Conpari son
judgment unit 7 conpares a value of the detection signal with a val ue of
the fiSURAVSEFLRN sREEd0| hSERRD2G7 B- ( SPPIDETON JHAGRRNE (WL af ue of the
detection signal is_smaller than the fixed value (YES in step_ 208), a
si gnal CPTRAESE i Agvehue Phetheriehentionian é”réhsﬁo‘f%]d‘?r[ﬁ)% an the

(1<, BURBE b APLEed%s 8 HERSEL S [ S50 AL Rl Yol SRR 11
SW t Ch) AOLHD| e Ce&PEBRCsEgnal is smaller than the fixed value (YES

in step 208), a signél indicating that the pertinent money

type is stored more than the fixed number is output as a

detected result (step 209).

Then, MPU 40 turns on switch signal S3 (step 210), and
then in the same manner as above, switching unit 2 connects
coil 1lc to oscillation unit 4, output of oscillation unit 4 is
converted into a digitalldetection signal by detection unit 5
and A/D conversion unit 6 (step 211). Comparison judgment
unit 7 compares a value of the detection signal with a value
of the fixed value stored in memory 8 (step 212), and when the
value of the detection signal is smaller than the fized value
(YES in step 212), a signal ihdicating that the pertinent
money type is stored more than the fixed number is output as a
detected result (step 213). And the coin storing unit
inspection processing is terminated (step 214).

When the coin storing unit inspection processing is
te:minated (stép 107), it is judged whether change can be paid
out or not based on the inspection result, the amount of money

inserted, and the price of commodity (step 108). If change
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coil 1c to oscillation unit 4, output of oscillation unit 4 is converted
into a digital detection signal by detection unit 5 and A/ D conversion unit
6 (step 211). Conparison judgnent unit 7 conpares a value of the detection
signal with a value of the fixed value stored in nenory 8 (step 212), and

when thegifg)bgegaf P‘a'i% %%tte?hjooﬁn; 's?:% | 1tb% g?”‘%hla?&n%%ehh%o&hx%. val ue (YES

In step signal indicatin t pertinent noney type Is stored

nore t hgathbtell Xedepunne).i S pRM, PUle ahangdebant 8d pagdl bukstep 213). And
the coin storing unit inspection processing is termnated (step 214). Wen

the coi gominedifty Ue Qisehpegedoand ehangenNds patiar butabed thet eame07), it is
j udged whet her change can be paid out or not based on the inspection
resul t, tihe dstept 14fl )non@hennthe! dévigedstbadsr bye foir chemneixity (st ep
108). If change 18 cannot be paid out (NOin step 109), the inserted
coi n i sinsentden Eft e@ins0) stBpt 103f) .change can be paid out, comodity is
di scharged and change is paid out at the sane tine (step 111). Then the
devi ce stand® B¢ emboddmenith ofr thenmethedi aad( dewgce0Qf. datectdng
enbodi ment of the nethod and_device of detecting a cQin according.to the

present 3 FPeRt RERORO N & e pregent; dnvenitioR Hiddr B& SRSFETHESS exanpl e
o e, 1 S gl 5118 RO aUELE bhAbt5 ROk dpb iR B BT ST
CapaCit%ha ébi&BH%tE%tih%>device in the second embodiment.
Coin detecting device 100' comprises coils 1' (1'a to

1l'c), switching unit 2', capacitors 3' (3'a to 3'c),

oscillation unit 4', detection unit 5', A/D conversion unit

6', comparison judgment unit 7', memory 8', an input terminal

(not shown), and an output terminal (not shown). Coils 1'a to

1'c have inductances made of coils L1, L2, L3 respectively,

and switching unit 2' for selectively switching coils 1l'a to

1l'c 15 composed of P channel MOS-type FETs Trl, Tr2, Tr3.

Capacitors 3'a, 3'b, 3'c are capacitors having electrostatic

capacity C2, and oscillation unit 4' domprises operation

amplifier Al which is connected to form an oscillation circuit

having as circuit structure elements coil 1' (one of 1'a to

l'c) and capacitor 3' (any of 3'a to 3'c and corresponding to

coils 1'a to 1'c) connected in parallel to the coil 1' via

switching unit 2'; CR series circuit of capacitor Cl and

resistor Rl connected so to form a positive feedback circuit

of operation amplifier Al; and resistors R2, R3 connected so

to determine gain of operation amplifier Al. Detection unit

5' comprises a voltage doubler rectifier circuit consisting of
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oscillation unit 4', detection unit 5, A/D conversion unit 6, conparison
judgnment unit 7', menory 8', an input termnal (not shown), and an output
termnal (not shown). Coils 1'a to 1'c have inductances nmade of coils L1,
L2, L3 respectively, and switching unit 2' for selectively switching coils

§ 273 10ed BT Btk e AR LRG KAEALEL: clbbiptifo g7, 0o Lo
OSCI||at|03F%E§Eﬁé a@%f%%@%ﬁﬁiggehit'o /ﬁ”@bhbb?&iéh ngghshs connected to

form ant88 aving as GClircuit structure el eménts coil 1'

(one OfC%TBa&g§£f.bfﬁ nnecte HP@'3anﬁaﬁEmBEy3Ba th306m§B§ea0b&eMP0ndlng

to coi | I n parall to the coil via switching

uni t 2" 4oCRe3eLMISHC intidrifatle FRRHANAA 4@1 and bas:psﬂtortelaﬁ.maunacztved so to
forma positive feedback circuit of operation anplifier Al; and resistors

R2, R3 geaneehfcted.0 deternmine gain of operation anpllfler Al . Detection
unit 5 conprises a voltage doubler rectifier circuit consisting of 19

di odes D1, DfEthiandcdm idetegrtairigo resiioeuili00c o hsiss dapgcditore Si, s b ol 1snd
capacitor C4. A/D conversion unit 6 ari son judgnent unit 7' and
menory &bnmainaﬂnmmya$dglIH#JQH)unit\Aﬂ&£3QQ#Peﬁﬁ$9§ iegndeyics 1

output termnal 42' are connected. This coin detecting device 10Q' has

capaci t dse® Fiig.cH iand FHidi fod im thee Gzt (ﬁ’f‘%if“e f 8So CRPRSHHYS ng

devi ce 100 see Fig. 1 and Fi
%.a nuniber corresp ndgné '¥ié'd&% er o cofls 1@% C%ﬁﬁf'tor

capacitors 3' are connected in parallel with coils 1' at coin

detecting positions, and a pair of coil 1' and capacitor 3' is
selectively connected to oscillation unit 4' by switching unit
2' to detect a coin. Principle and operation of coin detection
are the same as those of the coin detecting device 100 in the

first embodiment and are omitted from being described.

In the embodiments described above, the coil shown in
Fig. 2 is used to detect the coin, but another coil may be
used to detect the coin.

Fig. 9 is a diagram showing the structure of a coil
different from the one shown in Fig. 2.

In Fig. 9, coil 301 comprises T-type ferrite core 321,
bobbin 322 attached to ferrite core 321, coil 323 wound around
bobbin 322 and lead 324 and is housed in casing 320. Hole 325
corresponding to a diameter of T-type ferrite core 321 is
formed on casing 320, and ferrite core 321 is protruded from
hole 325. Coil 301 is disposed in coin storing unit 330 (Fig.
9 corresponds to Fig. 3) to detect that coins 331 are

accumulated.
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3" in a nunber corresponding to the nunber of coils 1'. The capacitors 3
are connected in parallel with coils 1' at coin detecting positions, and a
pair of coil 1' and capacitor 3" is selectively connected to oscillation
unit 4' by switching unit 2' to detect a coin. Principle and operation of

coin detecti @iy dlhEh e BSad h%a% romh%e%(y i Q:% $%E§|e?g \f,{ %%111001 in

the first enbo nent an are omt I ng "desc

enbodi r@noquprmtged A5WSudd i v o IRIFlG p%d&da%%d daaflet ect the

coin, but another coil may be used to detect e coin. Fig. I's a diagram
shovm ng ddwrigg r3gg.ure of a coil different fromthe one shown in Fig. 2. In
Fig. 9, coil 301 conprises T-type ferrite core 321, bobbin 322 attached to

ferrite corer3l, 1ils I Hiayreh AHuwihg Abigxatpleadd lcdapharddomd is
housed in casing 320. Hole 325 corresponding to a dianeter of T-type
ferritebhedeedPtaid floranstl aollc B0INER2@. and ferrite core 321 is protruded
fromhole 325. Coil 301 is disposed in coin storing unit 330 (Fig. 9
corresponds ti® fihe dPawingetediroken ligienshows & cededion bedweer0Q  Coi |
301 has better sensitivity of Q conpared with coil 1 shown in Fig. 2
because FeifAitle koM FRARFocil e ENGR dading Feotafng condiition,di agram

show ng an ex | f arlson between coil 1 and coil 301 for
gaﬂa a égif%(ilne ows re atlon(%etween of coil 301 an

coinfto-coil distance 1 in the same condition (materials of
coil and ferrite core, temperatures and others).

It is seen from Fig. 10 that coil 301 having ferrite core
321 protruded from casing 320 tends to have better Q as
compared with coil 1. Coin detecting sensitivity can be
improved by using coil 301.

Wwhere hole 325 is formed on casing 320 as coil 301, it is
hard to make potting of the coil with a liquid, and an effect
of dirt prevention may also be lowered. It is also seen from
Fig. 10 that when housed in airtight casing 20 as coil 1 is,
sensitivity of Q is improved when a distance to the coin
becomes short. Therefore, when the coil is housed in the
airtight casing, sensitivity of Q can be improved by making a
coil-coin distance short.

Fig. 11 is a diagram showing an example of coil ha&ing
improved Q.

In Fig. 11, coil 401 comprises T-type ferrite core 421,
bobbin 422 mounted on ferrite core 421, coil 423 wound around
bobbin 422, and lead 424. And ferrite core 421 is protruded

from bobbin 422. Coil 401 is housed in airtight casing 420
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In the drawing, a broken line shows a relation between Q of coil 1 and
coin-to-coil distance 1 in a certain condition, and a solid Iine shows a
rel ati-on between Q of coil 301 and coin-to-coil distance 1 in the sane
condition (materials of coil and ferrite core, tenperatures and others). It

| s SeeryHichn dogtaldls thedtHeded 3drPpyd NWorer421 e core 321 protruded from
casing 320 tends to have better Q as conpared with coil 1. Coin detecting

sensitivity Casifg 420 da yatElyprottuddd  shlips odedsas28ois 4@1 med on
casing 320 as coil 301, it is hard to nmake potting of the coil with a

l'i qui d,hashdferr £e endref42l rprorevdsd i oTHee £, Toloe3®s. idt is al so
seen fromFig. 10 that when housed in airtight casing 20 as coil 1 is,

sensi t ifermedfor) ¢ain nprowiny Wkt A3 sthewe calX MO s Hiccomds Shodt .
Therefore, when the coil is housed in the airtight casing, sensitivity of Q
can be Gt ARY 1R TRURTRA S b9 -inFertitheyrrotruded maxt afl ¢asingli agr am

showi n aml e of i1 having inproved Q In Fig. 11, coil 401
conprigggpfﬁﬁﬁﬂ}éiﬁr4§ tore 421, bobbin 422 nmounted on ferrite core 421,
coil 423 wo &ﬂ] ropnd bobbin ﬁfz qﬁie d 424. d ferrite core 421 is
pr ot r uded f;ﬁ1 ‘g%rb%{l]%uﬁg‘? BHi eéﬁfiﬂ? &y ih TR RRSISRP 420 21
whi ch f“iﬁi‘%ﬁ&rég¥ﬁiié?r%éfﬁéége%ﬁg¥% é%ﬁgg] é%g%tEE%ﬁiéggflf
prot ruded shape because col

shown in Fig. 2, and sensitivity of Q can be improved.

In the embodiments described above, detection of the

presence of coins in the coin storing unit by the coin

processor was described. And a coil may also be disposed near

the coin passage to detect that a coin has passed through the

passage. In addition to the T-type ferrite core, the coil

type may use a pot-type core, and the core unit in a coil

using various forms of cores can be protruded to improve

sensitivity.

- INDUSTRIAL APPLICABILITY

The invention relates to a method and device to detect
coins, which is configured to selectively connect one of a
plurality of coils to an oscillation unit by a switch and to
detect the presence of coins based on output from an
oscillation circuit comprising the connected coil and the
oscillation unit. By configuring as described above, mutual
interference among the plurality of coils can be eliminated,
and adjustments such as temperature correction can be made

with ease.
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has ferrite core 421 protruded. Therefore, hole 430a is forned on coin
storing unit 430 where coil 401 is fitted. And coil 401 is nounted so to
insert the protruded part of casing 420 into hole 430a. By configuring as
~described above, a distance between coil 401 and coin 431 is made short as
conpared W pi r¢airbnt THRME gk %o&n#ca@x”%es%%eb't\éht ¥n@l a@ce@tikn | Mproved.

In the enbodi nents descCri bed above, detection of the presence of coins in
the comBcairatynganbe Anprite@iby RMRGRANY a'predetermiedd Aadue & | may
al So be di sposed near the coin passage to detect that a coin has passed

t hr ougbet tempasedgwi thn oudgiutt Eromo thiee obcillatien ciecudrte whishe thei | type
may use a pot-type core, and the core unit in a coil using various forns of
cores cedlbdspswitgted.t o i nprove sensitivity. | NDUSTRI AL APPLI CABI LI TY The
invention relates to a nethod and device to detect coins, which is

confi gured F@r§éﬁ6@FFﬁelFdd@ﬁﬁéﬁ¥ﬂbﬂé #heq osicdddmtdpnorizemis eadan

oscillation unit a swtch and to detect the presence of coins based on
out put tPPoﬂ'ﬂgtFF &§cPPItatre&H‘i€etdcl§1“tt @omiitehnd st ﬁédé-i‘}ﬁﬁé‘étlééf peuntedy t he
oscilla |on :y 43;% n% 3 descrlgtg nmut yal interference
among PRE 18, s, dngr c&dFﬁ%PﬁEnts such as
terrper;ﬂ\g %f%%g, H 0 Lahid’ ciF Q:e can lf)e dz&a %Zor a variety of

usage.
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Different types of coins can be detected and detection accuracy can be
| nproved by changing a predeterm ned value to be conpared with output from
the oscillation circuit when the coil is switched. Furthernore, adjustnent
of the oscillation circuit and the like is not required but a switch is

additional |y nounted when the nunbe poils is increased to detect coins.
Therefore, the sane circuit can be~$%§§m$ﬁ a variety of usage. 23

CLAIMS:1]1. A mgthed sk aertaeuﬂa a eem Q@Fiti-iém& st&ps QF: arranging

coils corresponding to a plurality of coin ecting p03|t|ons sel ectively

connect i ngatrhangingatbiysotoeobkpoh@ing 06Ch| bBhai&1i €y 68iéoyhi ch has the
coils as circuit structure elenents; and detecting coins to be detected at

t he pl vdetecying posmtdenscti ng positions in view of a change in
oscillation output fromthe oscillation circuit as the coins to be detected
approach teelegtively. cohpenbingdthé pburaiity af codpihlactoramng to claiml,
wherein the Iurallt of coils are sequentially swtched to connect to the
oscilla??%%lgﬁFéQPtc zeuikewhiehohasf theteeilpges ebreubtcstaueture claim

1, wherejn the oscillation output is converted into a digital
elements; and

detecting coins to be detected at the plurality of coin
detecting positions in view of a change in oscillation oﬁtput
from the oscillation circuit as the coins to be detected

approach the coils.

2. The method of detecting a coin according to claim 1,
wherein the plurality of coils are sequentially switched to

connect tb the oscillation circuit.

3. The method of detecting a coin according to claim 1,
wherein the oscillation output is converted into a digital
signal, the converted digital signal is compared with a
predetermined_value, and the coins to be detected are detected

based on the comparison result.

4. The method of detecting a coin according to claim 3,
wherein the predetermined wvalue is switched according to the

coil to be connected.

5. The method of detecting a coin according to claim 1,

wherein the change in the oscillation output is a change in
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signal, the converted digital signal is conpared with a predetern ned

val ue, and the coins to be detected are detected based on the conpari son
result. 4. The nmethod of detecting a coin according to claim3, wherein the
predeterm ned value is switched according to the coil to be connected. 5.
The t g n tQiflaign 1, wherein the change in
t he gggﬁgﬁ%ﬁﬁgﬁeoﬁggﬁ? ?g gﬂ%hgﬁg£9§gtg§n eii%e output | evel of the
oscillation circuit. 6. The nmethod of detecting a coin according to claim
1, -wherein the change in the oscillation output is a stop of the

osci |l | @t i orhaf mébRodsot| Geteobingr sUtdin 7acdbedimg hbd elatimt Beting a coin
according to claiml1l, wherein the oscillation circuit has a positive

f eedbawketrgpn thpl changeahd theapacilbation ostputalssabgtopnofctheg t he
coil with the capacitor in parallel, and the frequency of the oscillation
is a resohhhatitneqiiectbe oscihdatien| chreehteircuit. 8. The net hod of
detecting a coin according to claim1, wherein the oscillation circuit
conprises an anplifier which has positive feedback with a resistor and a
first capacitor connected in series and a second caEaC| or and oscillates

by confiect T PREPESi PF1 GSERETLBEOAICREPRPERFIIAI pEP aFHRI™ 4nd the
f notoriibroin Hip prpatihkiy' filshifchalcd pBSEELO0 AlodRRek’ LyBe' "

_amplifler and a capacitor and oscillates by connecting the

coil with the capacitor in parallel, and the frequency of the
oscillation is a resonance frequency of the oscillation

circuit.

8. The method of detecting a coin according to claim 1,
wherein the oscillation circuit comprises an amplifier which
has positive feedback with a resistor and a first capacitor
connected in series and a second capacitor and oscillates by
connecting the coil to the second capacitor in parallel, and
the frequency of the oscillation is a frequency based on an
amplification factor of the amplifier and a resonance |
fregquency of the positivé feedback and the oscillation

circuit.

9. The method of detecting a coin according to claim 1,
wherein the coil is arranged together with the capacitor
connected to the coil in parallel, and the coil and the

capacitor are selectively connected with the oscillation

circuit.
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fnequéﬁcy of the posftive feedback and the oscillation circuit. 9. The

met hod of detecting a coin according to claim1, wherein the coil is
arranged together with the capacitor connected to the coil in parallel, and
the coil and the capacitor are selectively connected with the oscillation
circuit. 25 10. The nmethod of detecting a coin according to any of
claims 1 to 9, wherein the coil is wound around a core having a magnetic
core, ay, t hehe Ahdthda Bt deeestingna t&@iﬁoaéeozldingT hego naxtyasle ab14lphect i ng
a coin according to claim 10, wherein the coil is housed together with the

core in agpredajipsrei®dtieseoil 1. wdukdi drslei®dd | irdlhdwEng cONMPri sing: a
plurality of coil's arranged to correspond with a plurality of coin

det ect inagrEsic i corse, candsthé | @drenisiprotiuddd chroel €he ic@ll. has one of
the plurality of coils as a circuit structure elenent; switching neans to
sel ectively connect the plurality of coils to the oscillation circuit; and
detection neans for detecting coins to be detected at the plurality of coin
det ect i¥g- pdBhe ingEhod of cdetpchingiamgeotm aecerding 4k onlaim plR, of the
oscillation circuit as_the coins_to be detected approach fhe coils. 13. The

coi n dethR%einy theicRlhctsripnded otegerhed Wity the Fore in a

predetermined casing.

12. A coin detecting device, comprising:

a plurality of coils arranged to correspond with a
plurality of coin detecting positions;

an oscillation circuit which selectively has one of the
plurality of coils as a circuit structure element;

switéhing means to selectively connect the plurality of
coils to the oscillation circuit; and

detection means for detecting coins to be detected at the
plurality of coin detecting positions in view of a change in
an oscillation output of the oscillation circuit as the coins

to be detected approach the coils.

13. The coin detecting device according to claim 12, wherein
the switching means sequentially switches the plurality of

coils to connect to the oscillation circuit.

14. The coin detecting device according to claim 12, wherein
the detection means comprises:

digital conversion means for converting the output from
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the switching nmeans sequentially switches the plurality of coils to connect
to the oscillation circuit. 14. The coin detecting device according to
claim 12, wherein the detection neans conprises: digital conversion nmeans
for converting the output from 26 the oscillation circuit into a digital

si gnal ; e icaast IR Iod MWt Nthtd fd Aagilluet ;conpari son means for
conparing a value of the digital signal converted by the digital conversion
means W th thetdragsl medne fdmrerbring e Rixedgaluegnandl5. The coin
detecting device according to claim 14, wherein the storage nmeans outputs
the fixed valaompeorisswypowebng for tdempagiing @nvedived dfy tthiee dgittadi ng neans
to the conparison neans. 16. The coin detecting device according to claim
12, whersdignalheanstexted byreths daitals convensjon megnsowiply thevel of the
oscillation circuit. 17. The coin detecting device according to claim 12,
wher ei n iiredistlue Gtorathsinicthe istayage M@@nFsci| | ation circuit has
stopped oscillating. 18. The coin detecting device according to claim 12,
wherein the oscillation circuit has a positive feedback type anplifier and

| i as a posi ype er_an
par al | e1t5 10 Tkt Rt el porck HEE Sl L4 SriRg o "

osci | | atdri Sldrddd el | ARG A #1:8a Whde ¥ responding to the

coll connected by the switching means to the comparison means.

16. The coin detecting device according to claim 12, wherein
the detection means detects a change in an output level of the

oscillation circuit.

17. The coin detecting device according to claim 12, wherein .
the detection means detects that the oscillation circuit has

stopped oscillating.

18. The coin detecting device according to claim 12, wherein
the oscillation circuit has a positive feedback type amplifier
and a capacitor and oscillates when the coil is connected with

the capacitor in parallel.

19. The coin detecfing device according to claim 12, wherein
the oscillation circuit comprises an amplifier which has
positive feedback with a resistor and a first.capacitor
connected in series and a second capacitor, and oscillates

= when the coil is connected to the second capacitor in
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positiVe feedback with a resistor and a first capacitor connected in series

and a second capacitor, and oscillates when the coil is connected to the
second capacitor in 27 parallel. 20. The coin detecting device according -
to claim12, wherein the coil is arranged together with a capacitor which

is conngetethdp, the coil in parallel, and the swtching means selectively
connects the coil together with the capacitor to the oscillation circuit.
21. The coin detecting device according to any of clainms 12 to 20, wherein

the coil is wound around a core having a magnetic core, and the core is
pr ot r udzol. f rrise t Geinodéte@fing et itd AE¢GEding €6 VELLLACLD] A@réPncl ai m
21, wherein the coil is housed together with the core in a predeterm ned

casi ng.tl¥8 coil is arranged together with a capacitor which is
connected to the coil in parallel, and the switching means
.selectively connects the coil together with the capacitor to

the oscillation circuit.

21. The coin detecting device according to any of claims 12
to 20, wherein the coil is wound around a core having a

magnetic core, and the core is protruded from the coil.

22. The coin detecting device according to claim 21, wherein
the coil is housed together with the core in a predetermined

casing.
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