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1 DESCRI PTI ON Antenna for Detecting Magnetic Field and
Gate for Detecting Detection Tag Enpl oyi ng The Antenna
5 Technical Field The present invention relates to an
antenna for detecting a magnetic field which detects
a detection tag or the like;by detecting a change in
magnetic field, a nagnetic 10 field detector
enpl oyi ng the antenna, and a gate for detecting
detection tag. More par PEBOREPTYONt he present
invention relates to an antenna for detecting a
magnetic field which is constituted by a plurality of
| oop antennas and gives a high signal/noise ratio '
Anteprar fproPetgchaghetipgnebic Bigldeanet 6atenfryPekecting
%he ant enna, _and a_gate for detecting detection tag.
DeggCkdPBuRBIAERPERYLRE| DRt ABESRABI oyi ng a magnetic
field as a 20 detection neans are known. They are
adhered to goods, etc., are carried with the goods

Teggg%gggggﬁgiésing through particular gates, are

ates; thereby, the circulation of goods

(O PHL BBl Pab ORI BF o PLLO000S 4R REEUSIY SFlr
de8XatPh§ 8f mEgAXEDL 9E§idd§ﬁ£8ﬂﬁi8£‘tééﬂs a!&eﬁé@ti%%ﬁg or

is a soft rfagnet| C .SU st anc ayer cont al n! ng C
th8t CikENpyNEe¥BBEing! decRingdein SREGnERIPCEI 14, a magnetic

field detector employing the antenna, and a gate for

detecting detection tag. More particularly, the present

invention relates to an antenna for.detecting a magnetic
field which is constitutéd by a plurality of loop antennas
and gives a high signal/noise ratio (S/N ratio), a magnetic
field detector employing the antenna, and a gate for

detecting detection tag.

Background Art

Detection tags employing a magnetic field as a
detection means are known. They are adhered to goods, etc.,
are carried with the goods and, when passing through
particular gates, are detected by gates; thereby, the

circulation of goods is controlled and the theft of goods is

prevented. (Claim 1 of JP 1994-342065A)

Fig. 2 shows an example of conventional detection tag.

- In Fig. 2, 20 is a soft magnetic substance layer containing

cobalt, etc. On the upper side of the soft magnetic
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2 substance layer 20 is lamnated, via a
pol yest er-based adhesive |ayer 22, a ferronagnetic
substance | ayer 25 having a |arge nunber of
t hrough- hol es 23 fornmed therein. The ferromagnetic
subst ance | ayer 25 contains @ ferromagnetic 5
subst ance el enent(s) such as nickel or (and) the I|ike.
On the upper side of the ferromagnetic substance
subgfences layeradfeisd lampnetedt i véal aypelg@stadebased
wood free paper or a resin film On the | ower side of
adhgsiyer tayegneei c asfipsramagneajer subgtanceslapper 88 having
rel ease liner 29 via a pressure-sensitive adhesive
a large pymber gf; HreHel-hedest rénfeanedt HeereiBasdthe
£ liner 29 .is ggeled and the rel ease |iner-renoved )
eEEP@@?P&ﬁlFaﬁ §tanfer gYeto2gobaEtaingnd fekeopaIpetic

[ led. iqQ. h d whi
ooGRRLEEL derbBoThY gl B EkER 38, PASRZHEE. koo oo
' b h 30 2. T h
e kL 8 FRLTER Becdhipedt edfond " B
Rt R
ocBFEEL 516;.080GL sofue! 871 BLASOE o BROPLIE poper o o

rekhg gatgs 20 30 and 32. Incidentally, 34 is a
detection tag. Wien the detection tag 34 noves

bet wognthBe18RbLSsB8e 28F BRel Qoft HLGRELIONibPi&AEN ayer
by an arrow R, in a state fitted to goods, etc. (not

20shewafinetb@ gB@gBeEhSef L £hdr S260viRda DL YESErs NSen S8t £Fe
30 and 32 is distorted. By detecting this distortion

adRbsatret haysrgnetic field S enploying the detector, the
passi ng

In using this detection tag, the release liner 29 is
peeled and the release liner-removed detection tag is adhered
to goods or the like to be controlled.

Fig. 3 shows gates 30 and 32 which detect a detection
tag. An alternating magnetic field S is formed between the
gates 30 and 32. To the gates 30 and 32 is fitted a detector
(not shown) for detecting a magnetic field intensity, and the
detector detects a magnetic field intensity between the gates
30 and 32. Incidentally, 34 is a detection tag. When the
detection tag 34 moves between the gates 30 and 32 to a
direction jindicated by an arrow R, in a state fitted to goods,
etc. (not shown), the magnetic field S formed between the

gates 30 and 32 is distorted. By detecting this distortion

of the magnetic field S employing the detector, the passing

"of the detection tag 34 between the gates 30 and 32 is

detected.
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of the detection tag 34 between the gates 30 and 32 is
detected. 3 Fig. 4 shows an exanple of nethod for
specifically detecting the distortion of magnetic
field. In Fig. 4, (al) shows the waveform of an
alternating magnetic field of particular frequency
formed between the gates 30 and 32. By 5 converting
the axis t of time into an axis f of frequency using
a knbBdd.stnphevwanahepuenpdé afansthodi Sonaspécifioilly
alternating magnetic field is converted into a
defgeéfinantBRodhStprtian) of | maghgtig £ield. sHowFihe 4. (al)
wavef orm of an alternating 10 magnetic field which
shoys EB@nW6V§F8FWeafb9nt A 95§§thgomag@@tyétfbﬁ1@a@f 34

n_gates 30 and By subjecting this distorted
PaﬁgerSPEFﬁ ?Beﬂﬁsnggnéoaseﬁg %ehve% Bhe 282588 ve0 %nd 32. By
co Eg£n1gp Zs é % gs obt aj ned I n thg mgv f or m of
Pgﬁf fh&P 8F&SséeRtn FﬂﬁnFE 0 481 a7 0L & f %?ency
R i B s B S e gt e
al§%§ﬁhgggé étggtff 8"y LaQoﬁéergﬁa“f?ﬁegélﬁ%v§¥b§m shown

can |rned or exa goods
int pg2hH1 ke purchased normally is in a state that it can
be carried out, the 20 detection tag 34 adhered to

the gROASgOrat h?bi) kenbws JERE L ¥pd £9rR &l £ Sh 8t o LN ithg |

to this deactivation operation, there occurs no
maghetoct F081@f whBghRehhs béeh daykesrtde bf‘eﬁlﬁ‘égﬂ)@é‘siﬁ@ of

34 adhered to the goods or the |ike is passe
detection tag 34 between gates 30 and 32. By subjecting this
distorted waveform to the same axis conversion as above, a
waveform shown in (b2) is obtained. In the waveform of (b2),.
there are seen harmonics 40 and 42 caused by the distortion
of an alternating magnetic field. By detecting the presence
of these harmonics, the passing fact of detection tag 34
between gates 30 and 32 can be confirmed.

For example, when the goods or the like purchased
normally is in a state that it can be carried out, the
detection tag 34 adhered to the goods or the like is
deactivated beforehand. Owing to this deactivation operation,
there occurs no distortion of magnetic field when the
detection tag 34 adhered to the goods or the like is passed
between gates 30 and 32. Consequently, the detection tag
adhered to the goods or the like is not detected during the

passing between these gates and the goods or the like is

carried outside.
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bet ween gates 30 and 32. Consequently, the detection

tag 25 adhered to the goods or the like is not

detected during the passing between these gates and

the goods or the like is <carried outside. 4

Meanwhi | e, when the goods or, the like is carried out

illegally, the detection tag 34 adhered thereto is in

a state not deactivated. Therefore, when the goods or

t he Mekewhtdet awhengthbéegdetiecor othé agild hetcarried out

deactivated is passed 5 between gates 30 and 32,
ildegadlyi obhef drbigation tagl d4tadbsredl toerebet bstimna state

of this distortion of magnetic field can detect

not| fegarivakedeut Therefsmus, ofharhetlia kanodseauwt i What ildkeof
detection tag _can be achieved by nagnetizing the
COPEPF—Bﬁagn§FPcd§EB§FaﬁBetﬁayéii gt ofdeget t¥ete is_op@%@ed
a deactivati on nachi ne. E
begwswg gaEI%ﬁct'*PvﬁPiioﬁzma@ﬁ?ﬁ%r'&é%l ebriRgRe bha Field Pakes
Thi s ctivation chln 50 conpri ses indrica
piglen. St fn e R, o edhe i dg e can
r t O a support
aekBhE 1318q8) a0 ant ol Thadad JEPERE 106 . 1N Lol 54
d
ot coBa ey égléﬁoﬁﬁp?%ﬁ?ﬁi%%ﬁ Yo BETaoforea by

ma§Hé£§Efnsf tszefgﬁfﬁlé%{ﬁH: aye 8@ a n% of detection

erromagnetl C Ssubst an I'S mag Zze%
tabNShERN 1ﬁhﬁ1§et§0tt9fn§aa d§a9€f§$t¥&$QHac@ﬂng'g 6

shows a conventi onal | oop-shaped coil 62
f orrp@oNet sKoks ek dassa@mati)@n l rﬁaél@iﬁ@%é’é@ Ngok¥éntionally.

Thlgnggactivation machine 50 comprises cylindrical permanent
magnets of 12 mm in diameter arranged at intervals of about
10 mm on a support 52. The permanent magnets are arranged so
that an N pole 54 and an S pole 56 appear alternately.

When the detection tag shown in Fig. 2 touches on the
upper surface of the deactivation machine 50, the
ferromagnetic substance layer 25 is magnetized and thereby
the detection tag is deactivated.

Fig. 6 shows a conventional gate 60. A loop-shaped coil
62 for magnetic field generation is formed along the inner
periphery of the gate. When an AC power of given frequency
is supplied to the coil 62 for magnetic field generation, an
alternating magnetic field is generated in a direction normal
to the coil 62 for magnetic field generation.

Inside the coil 62 for magnetic fieid generation are

arranged, in upper and lower lines, a first antenna 64 for
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peri phery of the gate. When an AC power of given
frequency is supplied to the coil 62 for nmagnetic
field generation, an alternating magnetic field is
generated in a direction normal 25 to the coil 62 for
magnetic field generation. Igside the coil 62 for
magnetic field generation are arranged, in upper and
|l ower lines, a first antenna 64 for 5 detecting a
deffaghdngcaf mgpgdesnd &ieddoaudaat senandcahbenndeéécfong
a magnetic field, both formed by winding an electric
defpesing anmapprz@xpnﬁﬂ-ele shapk. feimed bYiewindingaan 64
and 66 are forned each in a |arge, approximte 8
elerkpacC WETehdnyaRt AGRTPRENALE Byshape nadiidide The|antennas
generated by the coil_ 62 for_magnetic field
64geﬂeraﬁleﬁe formad %ﬁah|lana lapge nefPPRex#BEEet § ophare,

are s nmade Si nce the

thFoVﬂé%PsﬁhaP Bgeﬁn ?gﬁﬁaga%aeshad%seédegﬁaaﬁat?ﬁ by the
64 6

ooyl 87 BoR"RRSeEIE FRb iﬁ”aéngléﬂﬁ?%? eﬁs.rﬁéiéfarﬁ‘é?@ A,

SBEFPYEE b i EGP AL L et e

of tgfnégvﬁﬂéifgrﬁétibﬁ ﬁ% %ov AEVEM L BRI R & Ule made

in order to alleviate e- nenti oned pro Ien1 As

inaarf§ﬁ?é gt BRapECSERL ah9¥ﬁﬂ59r6£h£M@hé Ode ternal
connecting in sefies a plurality of relative y sna

nol §8PwRINERNDASgBREPELEA PRPOSIELgE 4864 | O RInAaNY
themin a plane. This antenna has 20 been found to be
thabe eis oacphaeBlenhehgenehat €dgext esNadmdDl S@etection tag may

not be detected.

Disclosure of the Invention

The present inventor made a study in order to alleviate
the above-mentioned problem. As a result, the present
inventor thought of an idea of connecting in series a
plurality of relatively small loop antennas wound in opposite
directions and placing them in a plane. This antenna has
been found to be able to cancel the generated external noise
between the individual loop antennas while promising a large
detection area and resultantly be able to detect a detection
tag at a high S/N ratio. This finding has 1ed to the
completion of the present invention.

Hence, the present invention aims at solving the above-
mentioned problems and providing an antenna of high S/N ratio

for detecting a magnetic field, a magnetic field detector
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bet ween the individual |oop antennas while prom sing a

| arge detection area and resultantly be able to

detect a detection tag at a high SSNratio. This

finding has led to the conpletion of the present

I nvention. 25 Hence, the pregent invention ains at

sol ving the above- nentioned problens and providing an

antenna of high SSNratio for detecting a magnetic
empilevdngda hegneatenniaclandiea earies Horemetydhing etection

antenna, and a gate for detecting detection tag. The
tagresent invention which has achieved the above aim

is as _described below. 5 [é&_An antenna for _detecting .

a maghét PEeFPREdiNyARELPH whigh hasi aghievedophe above aim,
., _ant ennas und.in opposite directions are connected
18i fASs PF&Eggﬁa BFEBEd in a plane. [2] A nagnetic field

i Si I i f f .
o3 B R PP P e IR S «

' ' Ki { diff t
T A ) S

coﬁﬂgseaasipgg%s!ggeah{agglécgag%?t%C %in%f'- [3] A

magneti c etec accordin wherein the

[z?’ut PAtmE4hEHLE f£FePqdidiEEEOE | GbmPFPLidd & ;fizlffélﬂtyléf

4] A magnetic field detector according to

an¥BRh8ENEbheqe BBERUhG CAl RilGhet Scar£L18Ubdch 0SB dEDYEn in [1]
connecting the plurality of antennas for detecting a

anfdBghebuephtetlrait SEbt eBaking halit t HeaPptaFdht 851 Butput

ant ennas becone opposite
between the outputs of the plurality of antennas for
detecting a magnetic field.
[3] A magnetic field detector according to [2], wherein the
output circuit is a differential amplifier circuit.
[4] A magnetic field detector according to [2], wherein the
6utput circuit is a circuit formed by connecting the
plurality of antennas for detecting a magnetic field in
séries so that the polarities of antennas become opposite
from each other.
[5] A gate for detecting detection tag comprising a coil
for magnetic field generation and a magnetic field detector
éet forth in [2].
[6] A gate for detecting detection tag according to [51].,
wherein the distance between each loop antenna and the coil
for magnetic field generation is 10 to 40 cm.

In the antenna for detecting a magnetic field according

to the present invention, a plurality of loop antennas (which
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fromeach other. 20 [5] A gate for detecting detection
tag conprising a coil for magnetic field generation
and a magnetic field detector set forthin [2]. [6] A
gate for detecting detection tag according to [5],
wherei n the distance betweenyeach | oop antenna and the
coil 25 for magnetic field generation is 10 to 40 cm
In the antenna for detecting a magnetic field
argcewpdings compate@r witht copventional a8 pshapedtgnbénna) are
| oop antennas (which 7 are small as conpared with
arggRgent iBnal satragéarakeedndy ardargerangedand are
state dispersed in a |large area and are connected to

-copRerteHntP; eprBr 8EBRE; Sgﬁﬁaﬁe%“?c 2iBagnehic pkield can be

di | . hi , h .
el 80 0oL, 38 0eehe 1 A e b St
10kl SRV EARR g S ot BE ERRSHLFULI DGR R A OO0 e
oo ROBSL s Lo EEELLSRY, Bk 0coBUAEE PRuna. aen

thg{zgi §f§y9896€1§_ﬁ§§n§ndtﬁ8nﬁ&gHSPi&yffﬂ; gaﬁ@étw&s ;@ﬂ %ﬁo

of “detection of target signal, resulting in

| ad?é&'eﬁ@t 180p EHEERRLEs LPelPEvERsEaOfwiiPEYEBIAOOR: the

shaped antenna, the external noise generated in the

ex¥e€hal! HoPEet BEn8HLLEAanE CBEREHUEEE By | M £5I9€EEE OO ratio
electric wire takes place) is cancelled owmng to the

of Uk BEELSbNUGE Ut 8roét t HEgRAL eNPesulbif@Wweyes  hidle S/N ratio.
signal generated is cancelled as well. Furthernore,

i n tiherBhehaped tiné etdide ohecadivent owdl ch-dheped antenna,
fhe external noise generated in the vicinity of the antenna
center (where intersection of electric wire takes place) is
cancelled owing to the unique structure of the antenna;
however, the signal generated is cancelled as well.
Furthermore, in the 8-shaped antenna, the area in which the
external noise is cancelled, is smaller than the area which
is affected by the noise; therefore, the 8-shaped antenna
gives a low S/N ratio.

In contrast, the present invention antenna is
constituted by.relatively small loop antennas; therefore, the
noise generated can be cancelled and signal cancéllation can
be prevented by arranging individual loop antennas apart from
each other. In other words, it is easy to control a balance
between the adverse effect of noise and the reception of
signal. Reduction in the voltage (noise) induced by the coil

for magnetic field generation is possible even with the 8-
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external noise is cancelled, is smaller than the area

which is affected by the noise; therefore, the

8-shaped antenna gives a low S/Nratio. 20 In

contrast, the present invention antenna is

constituted by relatively sngll |oop antennas;

therefore, the noise generafted can be cancelled and

signal cancellation can be prevented by arranging
shapdivadtahnboapdanhepsassapacértadm eebedit oilethe | Genter of

other words, it is easy to control a bal ance 25

thbeantennahe Vitereras ep bifalkttofofcingd ladd dihamrtegems are

of signal. Reduction in the voltage (noise) induced

arpgnghd 8si in the nugaentcifvehtigeneittisrposspoksibde
even with the 8 8 shaped antenna and there is a

argapgai khemfapartnfrpe eanhepther and aecer@inglfcthere can
plurality of small [oog_antennas are arranged as in

bey ﬁBtB%’égén@ PAVeRRFdR, ighes Blari brcthe 8o3hapR@ amksnna.
apart from each ot her and accordinglg@there can 5 be

obt al Retl PAVeREIPH ghRTI% BrshePeh LBl bnppise of
t ., . ln.t ' || 8-sh d il .
e S R A L e e e B (R R
i i . Whi ] at]j f [ bv t he, |
onSn2aaBE8 L1 0 68 FOLEE BTCHRY fard? SEr et P°
difPt ﬁ%@r.e eaJ:S, m&'garl r}:et]] et'R{e%%e 411V till%n’ 2 used as
proalfltyo Nnol se cance é-hlo y colls |sah|gh.

ianﬁsfp£§§8ﬁ£piﬁ@@n@ioﬁbea[EEW$£EEif%9'%% %ﬁit Vé&¥tellation

showi'ng an exanple of a constitution e gate

| byf @6idst esthignhdetection tag of the present

Brief Description of the Drawings

Fig. 1 is a view showing an example of a constitution
of the gate for detecting detection tag of the present
invention, wherein (a) shows a constitution of the gate and
{(b) and (c) show each a specific example of the output
circuit 116 of the gate.

Fig. 2 is a sectional view showing an example of the
constitution of detection tag.

Fig. 3 is a view showing a method for detection of
detection tag.

Fig. 4 is a view showing the principle of detection of
detection tag. (a) shows the waveform of an alternating
magnetic field generated between gates, and (b) shows the
waveform of an alternating magnetic field when a detection

tag has been detected.
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i nvention, wherein (a) shows a constitution of the
gate and (b) and (c) show each a specific exanple of
the output ~circuit 116 of the gate. Fig. 2 is a
sectional view show ng an exanple of the 20
constitution of detection tag. Fig. 3 is a view
showi ng a nethod for detection of detection tag. Fig.
4 is a view showing the principle of detection of
det eELlgon5t 4g. a(p}ashviewt skowbnefap nexamphe of the
alternating 25 magnetic field generated between gates,
CORRPLtBY18R0RE ERBVenhienat niefchhvatier maashinemgnetic
field when a detection tag has been detected. 9 Fig.
5 i sF49pl @nl§i BWiABWARYWERD cxanpr@Rte t e @ conventional
onstitytion of cqQnventional deactivation machi ne.
ga%?g.oﬁ HgtﬁchBﬂ/gﬁsﬁfﬁﬁoﬁntﬁﬁanple of a conventiona

d ' d [ . [ f
magnad; b= RbStahoiray e $3reed fomed Wl 23
ach8sivLNiQYal; N9hes 28 L3, AubeILormanslics SUbSLAlifanetic
VEr ; I's"a“protectrve rayer; 28 TS @ pressure-

sug%gééégvg?ggg?slyeigageﬁf%§§c£§véd%§%%€?e2éif§r55§¥éssure—

_ each a gate; IS a on tag; IS a
sefBYRSYE Cadlefifhdlagdlransly 49s a8 er8ACHs@ RREPNI £¢ 2 32

Is a deactlyatlon machi ne; 52 is a support; 5471 s an
ard BALR; aS8ats; aB4S1H0hCHetHOtisn 2LEQNVENLS ORAha G Bic

62 is a coil for magnetic field generation; 64 is a
fiélast 4anhranazf afe o4 €Kt A NPaPEBOPEL 56 is a deactivation
machine; 52 is a support; 54 is an N pole; 56 is an S pole;
60 is a conventional gate; 62 1s a coil for magnetic field
generation; 64 is a first antenna for detecting a magnetic
field; 66 is a second antenna for detecting a magnetic field;
100 is a gate for detecting detection tag; 102 is a floor;
104 is a coil for magnetic field generation; 106, 108, 120
and 122 are each a loop antenna; 110 is a first antenna for
detecting a magnetic field; 112 and 124 are each a leader
line for terminal; 114 and 126 are each one end; 116 is an

cutput circuit; T is a distance; and 118 is a second antenna

for detecting a magnetic field.

Best Mode for Carrying Out the Invention

An embodiment of the present invention is described in
detail below with reference to the accompanying drawings.

In Fig. 1, 100 is a gate for detecting detection tag of

the present invention and it is fixed on the floor 102 of
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field, 66 is a second antenna for detecting a magnetic

field; 15 100 is a gate for detecting detection tag;

102 is a floor; 104 is a coil for magnetic field

generation; 106, 108, 120 and 122 are each a | oop

antenna; 110 is a first antegna for detecting a

magnetic field; 112 and 124 are each a | eader |Iline

for terminal; 114 and 126 are each one end; 116 is an
bu2dddngpuorctheulikeT imsidd dttenagteald 011 ifdtded a coil

second antenna for detecting a nmagnetic field. Best
10fpferf vagmatigi Agebit geherdhvent | opnRhitwbedi bentoey coils

the present invention is described in 25 detail bel ow
woppdhalendr ERgelinper hrentRbepangt nbhelr gk figh004 n Wheg. an AC

1, 100 is a gate for detecting detection tag of the
DORREsRRt SLHGBNEFBAUGREY | 15| SupPkied obot Fae r¢obl 4dh. 4n

O bujlding, or the_like. Lnsjde the gate 100 is
AL P PrREbLAOCRpRe o8 For L Fughodi ESh | b et GUNRY otF inauced by
thconst%tybgd by loop coils wound al ong the inner
Be??ﬁ ery of the gate 100. When an AC power of given

[MeaENENo | SandPRLLEE 49 g, Cfg’&imélé)“b%aﬂhé coil 104 for

al ternafi hg nmag I'ven frequenhcy 1s

ma'?HQHQS dggéé%ﬁt ESnéf’é%J{PAf- al ﬁlﬁ@lfﬁ%‘a? %‘F’Eﬁa P .2 f‘JIE ) ot

or med e~ Col 4 tor “nagnet |

loégpéﬁlféﬁﬁ&é! {680ahd F08- cdanOited PP S0ELONAS (5 £dKh
108 connected 1 n series are placed 10 1 nside of the

in§0at dP4thdhesel! pop. antiyRAs ocbp AGnHIE 10@NShid Ul
a first antenna 110 for detecting a magnetic field.

cohlﬁtihejcé 08 Pf 2h% ENaRt dfifa anTh tHer | @9Pe @i Ld N Mddhetic field.
Inetﬁgtiggp antenna 106 and the loop antenna 108, an electric
wire is wound in opposite directions. A leader line 112 for
the terminal of the loop antenna 108 is earthed and one end
114 of the loop antenna 106 is connected to the input side of
an output circuit 116.

As to the distance T between the loop antenna 106 or
the loop antenna 108 and the coil 104 for magnetic field
generation, there is no particular restriction. However, the
distance is preferably about 10 to 40 cm.

Below the first antenna 110 for detecting a magnetic
field is placed a second antenna 118 for detecting a magnetic
field, having the same constitution as that of the first
antenna 110 for detecting a magnetic field. That is, loop
antennas 120 and 122 wound in opposite directions are

connected in series and a leader line 124 for the terminal of

the loop antenna 122 is earthed. One end 126 of the loop
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wire is wound in opposite directions. A |eader |ine
112 for the termnal of the |loop antenna 108 is
earthed and one end 15 114 of the |oop antenna 106 is
connected to the input side of an output circuit 116.
As to the distance T betweenjt he | oop antenna 106 or
the | oop antenna 108 and the coil 104 for nagnetic
field eneration, there is no particular restriction.
antigpadel 18t he conapstadctoi ther énpubbsjdebotit the ewtmgt
.cm Below the first antenna 110 for detecting a
ciggyhst Ld6-field is placed a second antenna 118 for
detecting a magnetic. field, having_the sane
cons?F?ugFBﬂuﬁsc%ﬁﬁ?le1%ﬁe1$i?%?5 hhekehaSa 18 g the
fiel Tha . ant ennas

V°T§t65§tni89?E%rﬁ”ﬁﬁﬁﬁﬁ%ﬁwagﬁo ;?ezafm:éﬁi'?"sﬁﬁﬁaf £t ahehne
=GB Ei PEnt™
11PopREaterti e BaiRer et ~hd teF  nbfbubage ohhe
serefiadant Bfina0PPp [ 2oAAEI0RLHAG L onggROELL oFydfa 0 e

takbhCYi;k 116 is constituted so that the voltage
di fference between the output of the first antenna 5

110 £Qrefahgeti 68 endBoRebat &ifbdiantié hes aldm Af rig.

the second antenna 118 for detecting a magnetic field

1(B3D ben ﬁtﬂi‘@%:@&iﬁ@ AN AR ditett puls Gig @énlstituted
116 is shown in Fig. 1(b). I'n this exanple, the

asodt Qufferefivibl ldapl sfCoatioh Ubebculf), agn@ this circuit
differential anplification circuit, and this circuit

outputs an amplified voltage difference between the output
of the first antenna 110 for detecting a magnetic field and
the output of the second antemnna 118 for detecting a magnetic
field while the noises detected by the two antennas being
cancelled. Incidentally, V; and V; are output voltages of the
antennas 110 and 118 for detecting a magnetic field; Veu: is
an output voltage of the output circuit 116; and K is an
amplification ratio.

Another example of the output circuit 116 is shown in

Fig. 1(¢). In this circuit, the first antenna 110 for

detecting a magnetic field and the second antenna 118 for

detecting a magnetic field are connected in series in such a

way that the output polarities of the first antenna 110 for
detecting a magnetic field and the second antenna 118 for
detecting a magnetic field become opposite from each other.
This circuit acts in the same manner as the differential

amplification circuit.
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outputs an anplified voltage difference between the
output of the first antenna 110 for detecting a
magnetic field and the output of the second antenna
118 for detecting a magnetic field while the noises
detected by the two antennas;sbeing 15 cancel | ed.
I ncidentally, V1 and V2 are output voltages of the
antennas 110 and 118 for detecting a magnetic field;
VOt iIscidentailput Vol thgeabdvehexplapaticny ctihé¢ dritennas
and Kis an anplification ratio. Another exanple of
11phenduidpét bethclipr desectistoanmagneRcFfgeld (ktyvelpeen
this circuit, the first antenna 110 for detecting a
copfifaéuitedf pert BHdtvhelsepoAdtgnnadnahaigveny more than two
detecting a magnetic field are connected in series in
loggcAngeniay MAHEL bﬁhﬁoﬁb%ﬁﬁﬂ potritiscaie + iRagh ra}ttenna
antenna 110 for detecting magnetic field and t

foredEhachiPgnAaMigBetof §sea€téétpﬁaf%rﬁﬁanE?.%ef?%matltuted
te f h oth hi t

by A6 8YRB RURREF 3%°?ﬂ§33???%?§%m 2o Fhe {Fkapfgnint "oe

okt Uhbenile 8h0 il ey L0k, o BRAURY g o hore enn

twgagﬂﬁghﬁag'%Bg E§¥gcpf§ Cﬁ&éhé%#éeglgf h qﬁtf@1#%§§érred

ant ennas; hovvever rmre oop an ennas na

toCRERI aﬁd v eI gﬂfnﬁefaé aﬁf‘éﬂnégtf@Padétéé’Elﬂlﬁtg%é&Qe@lc

magneti c 'S pre erred to be constituted by

£iE8YQN EHHHeEthstﬂBpéﬂﬁ@nSESeffieﬂéﬁ@enélééd@&h&élfﬁtlon
noi se cancel l ati on.” Furthe is possible to use

Inehe hbafe b¥PlanheNsas £né Qﬁtéﬁﬁh@gf@rn@§ﬂ§étﬁng a
field. It is preferred

magnetic field have been placed inside the coil for magnetic

- field generation; however, they can be placed in any desired

site as long as the aim of the present invention is not

impaired.

Examples

The present invention is described more specifically
below by way of Example and Comparative Example.
Example 1

A gate shown in Fig. 1 was produced. An electric wire
was wound in a loop shape of 120 cm in length and 60 cm in
width to form a coil 104 for magnetic field generation. The

number of turns of the coil 104 for magnetic field generation

"was 100. In the upper half of the loop plane formed by the

coil 104 for magnetic field generation, two loop antennas 106

and 108 wound in opposite directions were connected in series.
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to use an even nunber of antennas for detecting a
magnetic 10 field, fromthe standpoint of efficient

noi se cancellation. |In the above explanation, the
antennas for detecting a magnetic field have been
pl aced inside the coil for netic field generation;

however, they can be placed 1n any desired site as

long as the aimof the present invention is not 15
Eachpdooed anEeanpl eas Zhecpr ésehenghlieahdoboi smdescwideld and

nore specifically below by way of Exanple and
it€onpabetri ¢ Exanpl was 20.ExEingl| &idtangmtte oheam the two

Fig. | was produced. An electric wire was wound in a
lopgopgnigapasofité2endmiPf wangiA emd 8odchhéndigfaneetd

forma coil 104 for magnetic field %eneration; The
berypEsr the COLAs1Bf £AE wapneldz fieldpgheeratiep| gnd the

eneration 25 was 100. In the upper half of the |oop

logPaﬁBtFBPﬁeaoﬁythéoaCUFF 284%Por magnetic field

generati on, gg ant npas 106, and 108 wound in
oppo PPR EPFQEP?ﬁn Qe?% cbhncREEHNY ntherfame qengtitution

2,388 BPLBnafberigr L nehaal0BomeRRer tFLed ke B! thg Lo
anggﬁntawolokogﬁdaﬂ)gnn 6‘]'0(?1%0806\/@?68]1‘14 < Ielléﬂ)%

I Stance et ween e col magne

anggﬂﬁéﬁtﬂﬁﬁ ang 15§1§%509§eagégﬁgﬂcéoﬁe cdfStMBSc681 104

Loop ant ennas avi ng the sane

foﬁoﬁﬁbhEHEbofleﬁa %Qﬁef&@ﬂoﬁnéﬁ&n@ﬁe19§o§ngnﬂ9§nﬁei§0 or 122
fitted below the Toop

were the same as above. The loop antennas 106, 108, 120 and

122 and the coil 104 for magnetic field generation were

placed in the same plane.

An alternate current of 300 Hz and 100 V was supplied
to the coil 104 for magnetic field generation.

The outputs of the above two antennas 110 and 118 for
detecting a magnetic field were sent to an output circuit 116
[constituted as a differential amplifier circuit (b)] and
differential amplification was made. The differential
amplifier output was subjected to A/D conversion and then
sent to a persconal computer (not shown) for data processing
regarding the conversion of time axis to frequency axis. The
data obtained was stored in a memory. With respect to the
detection frequency, the main frequency was 300 Hz.
Incidentally, the amplification ratioc K of the differential
amplifier circuit was 10,000.

An electromagnetically responding detection tag shown
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antennas 106 and 108. The di stance between the two

| oop antennas 120 and 122 and the di stance between
the coil 104 10 for magnetic field generation and the
| oop antenna 120 or 122 were the sane as above. The

| oop antennas 106, 108, 120 gnd 122 and the coil 104
for magnetic field generation were placed in the sane
pl ane. An alternate current of 300 Hz and 100 V was

ins@pgl-i @d[EE5026 {headei ham®d poeduegdebycLINEEQ Corporation,

generation. The outputs of the above two antennas 110
lepgih1t82fomm, d¥idthi aglh naghéckeess et d24Rrwmbevias tpassed

an output circuit 116 [constituted as a differentia
alghfl thpepbeVechredussf dale dnfaecpbate anohngerstivaten-

NaS de. . The differential 20 anplifier output was
thgﬁj ggf-eel{ssawﬁ behyers; bheadatenehriagsiard ghe passing

ae B E LR nGoOnRoE CHRCRERSAST SFi hD Sy steb f?ﬁ@ieﬂ% were
Th d b d
paf¥el.oncrhy, o8 BStELOREALTY cfhehcopetacotad e i ded”
frqugngy dE§1 gootﬁgKggﬁ %@&%&? %f%%? %égga%&ﬂoﬁ all of

anpl | i catyon Fatio
thel 168! fay@s 10,000. An electronagnetlcally respondlng
detection tag shown 14 .in Fig. 2 [EH- 026 (trade nane)

produged byo! &@E&@p&@gfé‘{,é Ofeact ERAPEdE BP0 MBadd Hdtion

16 , thickness = 240 was passed along the
ma@HQMG'ﬁé@guﬁﬁﬂsédtélbﬁ%atﬁéa&&t@oﬁnﬂéﬁcihé%ﬁéﬁb coMdi€ions

t he di stance between the gate surface and the passing
asSatevect ixon 4 ags\Ht MeidHalidett tHysC Mad detlechld,
tags were
Comparative Example 1
A gate shown in Fig. 6 was produced. The same electric
wire of the same length as in Example 1 was used for

formation of a coil 62 for magnetic field generation, an 8-

shaped first antenna 64 for detecting a magnetic field and an

8-shaped second antenna 66 for detecting a magnetic field.

The distance between the coil 62 for magnetic field
generation and the 8-shaped first antenna 64 for detecting a
magnetic field or the 8-shaped second antenna 66 for
detecting a magnetic field was 10 cm. The alternate current
supplied to the coil for magnetic field generation was the
same as in Example 1. Outputs V, and V, were subjected to A/D
conversion and then sent to a personal computer, and
detection of detection tag was conducted in the same manner
as in Example 1. As a result, only 29 detection tags of

total 100 detection tags were detected for passing.




passed one by one horizontally at a speed of 0.5

m sec. As a result, the gate could detect passing of

all of the 100 tags. Then, 100 detection tags

deactivated by a deactivation 10 nachine were passed

al ong the gate under the sang conditions as above. As

a result, none of the tags was detected. Conparative

Exanple 1 A gate shown in Fig. 6 was produced. The

saneTBeret 10@ defeetibént hagsadeatehgabtedsby na Beaptivation

was used for 15 formation of a coil 62 for magnetic
machépg yerer BRESAd ahoBY Ehepgdtei vedemntean3zamsa ¢epditions

detecting a magnetic field and an 8-shaped second
asyAbeNRa fHrreftet i-’nb HmgirEe deategied. TRE became

di stance between the coil 62 for netic field
dﬁ@ﬁe?ﬁ?{“oﬁhéﬁdr?ﬁ%lﬁ ERapotie| PRES oOF crpmRRESY bye Example

etecting ghetic.field or the 8-shaped second
Wagn?gﬁﬁ%y6%§F8th§eF§c??ﬁ§ a magnetic field was 10 cm

The alternate current supplied to the coil for
magnetic field generation was the sane as in Exanple
1. Qutputs V, and V2 were subjected to A/D conversion
and then sent to a personal conputer, and 25 detection
of detection tag was conducted in the sane manner as
in Exanple 1. As a result, only 29 detection tags of
total 100 detection tags were detected for passing. 15
Then, 100 detection tags deactivated by a deactivation
machi ne were passed al ong the gate under the sane
conditions as above. As a result, 34 tags were
detected. It becane
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clear fromthis result that the gate of Conparative
Exanple 5 was easily affected by noise. 16 Cains 1.
An antenna for detecting a magnetic field, wherein a
plurality of |oop antennas wound in opposite
directions are connected imgeries and placed in a
plane. 5 2. A magnetic field detector conprising a
plurality of antennas for detecting a magnetic field
each set forth in d ai m Cl@idsan output circuit for
taking out a differential output between the outputs
1.of tﬁg BRtERNRt §OBf dehechitgnflagretigettetd ngvherein a
lnagge%ic figld. 10,3. A nagnetic field detector
PLUEEGHEY

ngt 5°BParRTONNGRFEERY LReOBRPHLES cRIERFELPRS are
i ff i al ol i fi ' it. 4. tic field
oo hHEERET ok PR O efafR Lo, fpfhfBOrTL o 11
2.1 B b€ ESULD ABEOREDICSRIIEELLO® W gy, oo

anitBnﬁésSEBi:e&e%QcUﬂﬁ& Lhﬁa_ﬁﬂéﬁikt jiég?l&’feé&ge DESeBELR P,

opposite from each™of her e for detectring

cldeheet hRA hAYoROPRE SLPGuRE CPLE téﬁingggs@tacdiffféﬁeﬁial

generation and a nmagnetic field detec set fort

ouﬁb@f”bgtwagnGth@¢Qﬁiﬁuﬁgroﬂeﬁﬁét%ﬁ@r&fﬁ@ftéﬁntﬁégantennas
according to Caimb5, wherein the distance between

foeagbtbeoPnanhemagnatdct heet@l ! for magnetic field
generation is 10 to 40 cm

3. A magnetic field detector according to Claim 2, wherein

the output circuit is a differential amplifier circuit.

4, A magnetic field detector according to Claim 2, wherein

the output circuit is a circuit formed by connecting the
plurality of antennas for detecting a magnetic field in
series so that the polarities of anténnas become opposite
from each other.

5. A gate for detecting detection tag comprising a coil
for magnetic field generation and a magnetic field detector

set forth in Claim 2.

6. A gate for detecting detection tag according to Claim 5,

wherein the distance between each loop antenna and the coil

for magnetic field generation is 10 to 40 cm.




