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(54) Magnetic ferrite antenna

(57) The invention relates to an antenna, in particular
an antenna of a detection system for detecting labels,
such as identification labels, provided with a resonant
circuit which responds when introduced into an electro-
magnetic interrogation field, the antenna being provided
with an antenna coil which is provided with multiple turns,
characterized in that the antenna is further provided
with a ferrite core, the turns being wound around the fer-
rite core in the form of a helix, and optionally a connection
cable which is electrically connected with the antenna
coil, wherein the antenna is further provided with at least
one capacity which is electroconductively connected with
the antenna coil and which, with the antenna coil, forms
an LC circuit for tuning the antenna to at least one par-
ticular frequency at which the antenna, in use, functions
as a magnetic ferrite antenna.
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Description

[0001] The invention relates to an antenna, in particu-
lar an antenna of a detection system for detecting labels,
such as identification labels, provided with a resonant
circuit, which responds when introduced into an electro-
magnetic interrogation field, the antenna being provided
with an antenna coil which is provided with multiple turns.
[0002] The invention further relates to a detection sys-
tem for detecting labels comprising a resonant circuit
which responds when introduced into an electromagnetic
interrogation field, such as an identification label, the sys-
tem being provided with such an antenna and a trans-
mitting and receiving device which is connected with the
connection cable of the antenna for generating an elec-
tromagnetic interrogation field in a detection zone and
for detecting a label which responds when located in the
interrogation field.
[0003] A ferrite antenna is known per se. In use, such
a ferrite antenna is connected through a connection cable
with a transmitting and/or receiving device and the ferrite
antenna is tuned to at least one desired frequency
through inclusion of a tuning capacity between the con-
nection cable and the transmitting and receiving device.
A disadvantage is that the tuning capacity must then be
available between the antenna cable on one side and
the transmitting and receiving device on the other.
[0004] The object of the invention is to provide a mag-
netic ferrite antenna which, in principle, does not require
being, at least substantially, tuned using a capacity situ-
ated·between the connection cable and the transmitting
and receiving device, and which moreover allows the an-
tenna to be made of compact design if so desired. The
antenna according to the invention is accordingly char-
acterized in that the antenna is further provided with at
least one capacity which is electroconductively connect-
ed with the antenna coil and which, with the antenna coil,
forms an LC circuit for tuning the antenna to at least one
particular frequency between 10 kHz and 500 kHz, at
which frequency the antenna, in use, functions as a mag-
netic ferrite antenna. Thus the invention provides a mag-
netic ferrite antenna which is tuned to at least one par-
ticular frequency. An advantage is that the magnetic fer-
rite antenna, in use, can be connected directly to a trans-
mitting and receiving device to obtain a detection system
for detecting labels. Here, it is generally not necessary
to tune the magnetic ferrite antenna further. In particular,
however, it may be that a detection system which is pro-
vided with such an antenna is further provided with at
least one capacity and/or at least one self-induction for
fine-tuning the antenna, which at least one capacity
and/or at least one self-induction is connected near an
end of the connection cable connected with the transmit-
ting and receiving device with the connection cable
and/or the transmitting and receiving device. As the an-
tenna is tuned to function, in use, as a magnetic ferrite
antenna, it may moreover be made of compact design,
if so desired. This is because a length of a turn of a mag-

netic ferrite antenna is generally smaller than a wave-
length associated with the antenna. This wavelength in
turn is co-determined by the tuning of the antenna.
[0005] According to a preferred embodiment of the an-
tenna, it holds that the ferrite core is made of hollow de-
sign, with the at least one capacity being included in a
space enclosed by the ferrite core. In this way, the an-
tenna can be made particularly compact because on the
one hand as a result of the use of the ferrite core the
length of the individual turns can be relatively small and
functionally corresponds to a much larger turn which is
not wound around a ferrite core and because on the other
hand the at least one capacity can be included in the
ferrite core and hence requires no extra space for the
antenna. In particular, it holds here that the antenna is
provided with multiple capacities which are electrocon-
ductively connected with the antenna coil.
[0006] Preferably, it holds that the capacities are mu-
tually connected in parallel and/or in series. In this way,
a very compact and robust antenna can be obtained
which moreover is already tuned to a particular frequen-
cy. In use, an axial axis of the helix can for instance be
set up vertically, while yet an electromagnetic interroga-
tion field is generated on which labels, for instance worn
by an animal, can be detected. This is in contrast to an
antenna of a detection system known per se for detecting
labels in for instance a cowshed where the antenna com-
prises a relatively large loop, for instance 50 x 100 cm,
which is incorporated in a floor of the shed. In particular,
it holds furthermore that the ferrite core is composed of
multiple ring cores and/or multiple discs. This provides
as an advantage that the ferrite core can be manufac-
tured much more economically than when the ferrite core
is designed in one piece. This also provides the advan-
tage that the ferrite core will break less easily than when
the ferrite core is made in one piece. If the ferrite core is
designed in one piece and breaks at least at an arbitrary
non predetermined point, this can have an unknown in-
fluence on the tuning of the antenna. The ferrite core
which is composed of multiple ring cores and/or multiple
discs does not have this disadvantage. Preferably, the
ferrite core is composed of multiple ring cores, so that
the ferrite core is of hollow design. Preferably, it holds
that the ring cores and/or the discs are stacked in an axial
direction of the ferrite core. Further, it holds preferably
that the ring cores and/or the discs are stacked directly
onto each other. Then there is no intermediate space
between the ring cores and/or the discs. Preferably, it
holds further that the ring cores and/or the discs mutually
have at least substantially the same dimensions.
[0007] A detection system according to the invention
is characterized in that the system is provided with an
antenna and a transmitting and receiving device which
is connected with the connection cable of the antenna
for generating an electromagnetic interrogation field in a
detection zone and for detecting a label which responds
when located in the interrogation field. It preferably holds
here that a wavelength of the transmitted electromagnet-
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ic interrogation field is greater than the length of a cir-
cumference of a turn of the antenna coil. More particu-
larly, it holds here that the wavelength of the transmitted
electromagnetic interrogation field is greater than the
length of the circumference of each of the turns of the
antenna coil.
[0008] Preferably, it holds furthermore that the system
is further provided with at least one capacity and/or self-
induction for fine tuning the antenna. Customary frequen-
cies of the antenna and/or the system according to the
invention are in the range of 10-500 kHz, in particular in
the range of 120-140 kHz.
[0009] The invention will presently be further elucidat-
ed with reference to the drawing. In the drawing:

Fig. 1 shows a possible embodiment of a detection
system according to the invention which is provided
with a possible embodiment of a magnetic ferrite an-
tenna according to the invention; and
Fig. 2 shows a cross section of a magnetic ferrite
antenna according to Fig. 1.

[0010] In Fig. 1 reference numeral 1 designates a de-
tection system for detecting identification labels 2 which
comprise a resonant circuit which responds when intro-
duced into an electromagnetic interrogation field. The
identification labels are known per se and are for instance
used for identifying animals. Such a label may for in-
stance be designed as an ear stud or a bolus.
[0011] The system is provided with a transmitting and
receiving device 4 and a magnetic ferrite antenna 6 con-
nected with the transmitting and receiving device. Using
the detection system, an electromagnetic interrogation
field can be generated in a detection zone 8 for detecting
the label 2 located in a detection zone 8. The label re-
sponds when located in the electromagnetic interroga-
tion field, for instance by transmitting an identification
code which is stored in the label 2. This may involve an
absorption system as well as a transmission system.
[0012] The antenna 6 is provided with a ferrite core 10
which is of hollow design in this example. Furthermore,
the antenna 6 is provided with an antenna coil 12 which
is provided with multiple turns, circular in this example,
which are wound around the ferrite core in the form of a
helix. As the turns are wound around a ferrite core, each
turn functionally corresponds to a turn which, not wound
around a ferrite core, will have a much greater circum-
ference. As a result, the ferrite core antenna can be made
of more compact design than an antenna that would not
be provided with such a ferrite core.
[0013] The antenna 6 is further provided with a number
of capacities 14 which are included in a hollow space 16
enclosed by the ferrite core 10 and which are electrocon-
ductively connected with the antenna coil 12. The anten-
na coil 12 and the capacities 14 then form an LC circuit.
The capacities are here used for tuning the antenna to a
particular transmission and reception frequency. This fre-
quency is such that the antenna 6, in use, will function

as a magnetic ferrite antenna. This brings with it that an
electromagnetic signal transmitted with the antenna has
a wavelength that is greater than a length of a turn of the
antenna. For this reason, too, at a given wavelength the
antenna can be made of compact design. The ferrite an-
tenna is further provided with a connection cable which
on one side is electroconductively connected with the
antenna coil and which on the other side is connected
with the transmitting and receiving device 4.
[0014] With the transmitting and receiving device 4 an
electromagnetic signal is generated which is supplied via
the connection cable 18 to the antenna coil 12. The an-
tenna coil 12 has been tuned using the capacities 14,
such that it is tuned to the frequency of the electromag-
netic transmitted signal that is generated by the trans-
mitting and receiving device. Furthermore, it holds here
that the wavelength of the electromagnetic signal that is
transmitted is greater than the length of a single turn of
the antenna coil. As a result, the antenna coil functions
as a magnetic antenna. Customary frequencies of the
antenna are in the range of 10-500 kHz, in particular in
the range of 120-140 kHz.
[0015] What is special about the antenna is that in the
example it has also been tuned with at least one capacity
14, in this example a number of capacities 14. Even so,
the antenna can still be made of compact design in that
the capacities 14 are included in the hollow space of the
ferrite core. In this example, the capacities are mutually
connected in parallel and electroconductively connected
with the antenna coil 12. In this example, it holds further-
more that the lengths of the circumference of all individual
turns of the antenna are at least substantially equal to
each other. The number of turns used may vary. For in-
stance, 10 to 300 turns may be used. However, other
numbers are also possible. Further, it holds in the exam-
ple that the detection system is further provided with a
capacity and/or self-induction 20 for fine-tuning. This at
least one capacity and/or at least one self-induction 20
is situated between the transmitting and receiving device
4 and the connection cable 18. More particularly, it holds
that the capacity and/or self-induction is connected with
the connection cable and/or the transmitting and receiv-
ing device near an end of the connection cable that is
connected with the transmitting and receiving device.
[0016] In use, the relatively compact antenna 6 may
for instance be set up vertically in an animal house for
detecting animals. It is also possible, however, that the
antenna is used for other purposes, such as for instance
in shoplifting systems which also detect labels, in the
form of antitheft labels.
[0017] The invention is not in any way limited to the
embodiment outlined above. For instance, the magnetic
ferrite antenna may further be provided with a housing
22, which is indicated in broken lines in Fig. 1 and in this
example is designed in the shape of an elongate cylinder.
The housing is manufactured from a material, such as
for instance a plastic, that is transmissive of electromag-
netic radiation of the desired frequency. Also, the ferrite
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core 10 may be composed of multiple (in this example
12) stacked ring cores 30 jointly forming the ferrite core.
Also, the ferrite core may be of non-hollow, that is, solid
design. The ferrite core may then be composed of a
number of stacked disc-shaped ferrite cores. As appears
from the drawing, it then holds in this example that the
ring cores and/or the discs are stacked in an axial direc-
tion of the ferrite core. It also appears from the drawing
that in this example the ring cores and/or the discs are
stacked onto each other. Then there is no intermediate
space present between the ring cores and/or the discs.
Further, it appears from the drawing that in this example
the ring cores and/or the discs mutually have at least
substantially the same dimensions.
[0018] If the ferrite core is of non-hollow design, the at
least one capacity of the antenna will be disposed at a
position outside the ferrite core.
[0019] In the example, the antenna 6 is provided with
multiple capacities 14. These capacities may also be con-
nected in series or may also be connected in series and
in parallel. It is also conceivable, however, that the an-
tenna is provided with a single capacity 14. The capacity
14 and/or the capacities 14 may be tuned such that the
capacity of the connection cable 18 is taken into account.
The connection cable 18 and the capacities 14 (and/or
the single capacity 14) then form a tuning capacity for
tuning the antenna 6 to a desired frequency. Such vari-
ations are each understood to fall within the scope of the
invention.

Claims

1. An antenna, in particular an antenna of a detection
system for detecting labels, such as identification la-
bels, provided with a resonant circuit which responds
when introduced into an electromagnetic interroga-
tion field, wherein the antenna is provided with an
antenna coil having multiple turns,
characterized in that the antenna is further provid-
ed with a ferrite core, the turns being wound around
the ferrite core in the form of a helix, and optionally
a connection cable which is electrically connected
with the antenna coil, wherein the antenna is further
provided with at least one capacity which is electro-
conductively connected with the antenna coil and
which, with the antenna coil, forms an LC circuit for
tuning the antenna to at least one particular frequen-
cy between 10 kHz and 500 kHz, at which frequency
the antenna, in use, functions as a magnetic ferrite
antenna.

2. An antenna according to claim 1, characterized in
that the ferrite core is made of hollow design, with
the at least one capacity being included in a space
enclosed by the ferrite core.

3. An antenna according to claim 1 or 2, characterized

in that the antenna is provided with multiple capac-
ities which are electroconductively connected with
the antenna coil.

4. An antenna according to claim 3, characterized in
that the capacities are mutually connected in parallel
and/or in series.

5. An antenna according to claim 3 or 4, characterized
in that the antenna is further provided with a housing
in which the antenna coil, the ferrite core and the at
least one capacity are included.

6. An antenna according to any one of the preceding
claims,
characterized in that the lengths of the circumfer-
ences of the individual turns of the antenna coil are
at least substantially equal to each other.

7. An antenna according to any one of the preceding
claims,
characterized in that the ferrite core is composed
of multiple ring cores and/or multiple discs.

8. An antenna according to claim 7, characterized in
that the ring cores and/or the discs are stacked in
an axial direction of the ferrite core.

9. An antenna according to claim 8, characterized in
that the ring cores and/or the discs are stacked onto
each other.

10. An antenna according to any one of claims 7-10,
characterized in that the ring cores and/or the discs
mutually have at least substantially the same dimen-
sions.

11. A detection system for detecting labels, such as iden-
tification labels, which comprise a resonant circuit
which responds when introduced into an electro-
magnetic interrogation field, wherein the system is
provided with an antenna according to any one of
the preceding claims and a transmitting and receiv-
ing device which is connected with the connection
cable of the antenna for generating an electromag-
netic interrogation field in a detection zone and for
detecting a label which responds when located in
the interrogation field.

12. A detection system according to claim 11, charac-
terized in that a wavelength of the transmitted elec-
tromagnetic interrogation field is greater than the
length of a circumference of a turn of the antenna coil.

13. A detection system according to claim 12, charac-
terized in that the wavelength of the transmitted
electromagnetic interrogation field is greater than the
length of the circumference of each of the turns of
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the antenna coil.

14. A detection system according to any one of claims
11-13, characterized in that the system is further
provided with at least one capacity and/or at least
one self-induction for fine tuning the antenna, which
at least one capacity and/or at least one self-induc-
tion is connected with the connection cable and/or
the transmitting and receiving device near an end of
the connection cable that is connected with the trans-
mitting and receiving device.
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