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(57) Abréegée/Abstract:

The invention refers to a device for an electric fence. The device includes an electric unit (1) which Iis connectable to an electrically
conducting fence (2) and which includes a voltage generator (4) arranged to apply a relatively high electric voltage to said fence (2).
Furthermore, the device includes a proximity detector (5), which Is arranged to sense a state at which an animal Is at least In
contact with or in the proximity of said fence (2), and a control unit (6), which Is connected to the voltage generator (4) and the
proximity detector (5) and arranged to activate the voltage generator (4) to apply said relatively high electric voltage to said fence (2)
IN response to said state. The proximity detector (5) Is arranged to detect said state by sensing an electric parameter, which
substantially depends on the capacitance between said fence (2) and ground.
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(54) Title: A DEVICE FOR AN ELECTRICAL FENCE

(57) Abstract

The invention refers to a device for an electric fence. The device includes an electric unit (1) which is connectable to an electrically
conducting fence (2) and which includes a voltage generator (4) arranged to apply a relatively high electric voltage to said fence (2).
Furthermore, the device includes a proximity detector (5), which is arranged to sense a state at which an animal is at least in contact with
or in the proximity of said fence (2), and a control unit (6), which is connected to the voltage generator (4) and the proximity detector (3)

and arranged to activate the voltage generator (4) to apply said relatively high electric voltage to said fence (2) in response 1o said state.

The proximity detector (5) is arranged to detect said state by sensing an electric parameter, which substantially depends on the capacitance
between said fence (2) and ground. |
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A device for an electric fence

The present invention refers to a device for an electric fence,
including an electric unit, which is connectable to an electrically
conducting fence and includes a voltage generator arranged to
apply a relatively high electric voltage to said fence, a proximity
detector, which is arranged to sense a state at which an animal is in
contact with or in the proximity of said fence, and a control unit,
which is connected to the voltage generator and the proximity
detector and arranged to activate the voltage generator to apply
said relatively high electric voltage to said fence in response to said

- state.

The invention is primarily directed to electric fences for protecting
plant arrangements and plantations, such as kitchen gardens,
flower beds, single plants, and smaller gardens, from being entered
and destroyed by animals, for instance roe deer, hares, rabbits, etc.
Although the device to be described primarily is adapted to smaller
plant arrangements, it is to be noted that the solution according to
the invention also is applicable to electric fences for defining the
space of movement for cattle, such as for instance sheep, cows,

horses, etc. Also other areas of application than electric fences are
possibie for the device according to the invention. '

Electric fences are well known for preventing animals from entering

~or leaving an area. Conventional electric fences operate in such a

manner that they at uniform time intervals, for instance once per
second, applies a high voltage pulse to the electric fence. Normally
a transformer is utilised, the primary winding of which is connected
to a battery or any other voltage source via a switch. The switch is
closed during for instance one second and is thereafter opened,
wherein a high voltage pulse is formed at the secondary winding of
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the transfdrmer which is connected to the electric fence and to
ground via a so-called earth spit.

The disadvantage of such conventional electric fences are the high
consumption of effect since the high voitage pulses are generated
contmuously irrespective of if an animal touches the fence or not.

This means that a battery which is utilised for powering the electric
fence frequently has to be charged, which is a time and labour
consuming operation. In order to overcome this problem it has been

proposed to use proximity detectors in order to enable application

of a high voltage only when an animal is in contact with the electric
fence. Such proximity detectors are known from the patent
literature. For instance, FR 2 604 324, EP 177 899 and US 3 655

. 995 disclose electric fences with proximity detectors. These known

proximity detectors are based on the principal that a relatively low

direct voltage is applied to the electric fence and that the resistance
between the electric fence and ground is sensed. When the electric
fence is free from contact to the ground, the resistance is thus very
high and when an animal touches the electric fence the resistance
sensed decreases, which may be detected by means of the
proximity detector. When a reduced resistance has been detected a

high voltage, which is applied to the electric fence, is generated. '

However, such proximity detectors have a relatively low sensitivity
since the resistance still may be relatively high when an animal for
instance only touches easily the electric fence and/or when the
ground and the animal in question are relatively dry. Furthermore,
humid grass or other humid plants, which touch the electric fence,
may reduce the resistance so much that high -voltage will be
generated. A further problem with this type of proximity detectors is
that oxide formation on the electrlc fence leads to an increase of
the resistance.

FR 2 725 870 discloses another type of electric fence having a
condenser which is charged with a high voltage and when an animal
touches the electric fence the condenser is discharged.
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Consequently, this document discloses no proximity detector in a
proper sense.

FR 2 673 020 di'sc'loses an electric fence having an electric conduit
which forms a closed loop between two terminals of a unit which is
arranged to generate high voltage pulses. The device disclosed

includes a detecting unit which is arranged to detect the presence

of an intruder by sensing a variation in the capacitance.
SUMMARY OF THE INVENTION

The object of the present invention is to provide an electric fence
having a high detecting reliability and a low energy consumption.

This object is obtained by the device initially defined, which is
characterised in that the proximity detector is arranged to detect
said state by sensing an electric parameter, which substantially
depends on the capacitance between said fence and ground. In
such a manner it is possible to apply high voltage pulses only when
the presence of an animal is detected. By sensing the capacitance
which exists between the electric fence and groUnd, instead of the
resistance sensed according to the prior art, a higher sensitivity is
obtained. Consequently, the invention relies on the understanding

 that the capacitance between the electric fence and ground is
- changed if an animal touches the electric fence and that such a

change is detectable by means of different electric circuit solutions.

According to an embodiment of the present invention, a control unit
Is arranged to initiate said sensing discontinuously during relatively
short recurrent time periods. In such a manner the energy

consumption may be reduced significantly by the fact that the
proximity detector does not operate continuously.

According to a further embodiment of the present invention, the
control unit is arranged to initiate application of said relatively high
electric voltage in the form of at least one high voltage pulse.
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The high voltage may thus be realised as one singie high voltage
pulse with a relatively high energy or as a series of high voltage
pulses. By a pulse train of for instance 100 voltage pulses during
0.1 seconds, each voltage pUIse may contain significantly less
energy than if only one voltage pulse is utilised. The advantage of
such a pulse train is that it may start only a few ms after an animal
has been detected whereas a voltage pulse with a high energy
requires a relatively long time period from the moment an animal is
detected until the voltage pulse is released. In addition, the
subjective feeling of uncomfort for the animal touching the electric
fence appears to be greater by a pulse train than by a single
voltage pulse.

According to a further embodiment of the invention, the proximity
detector includes an interrupting member which is arranged to
interrupt the connection of at least a part of the proximity detector
to said electric fence when said relatively high electric voltage is
applied to said fence. In such a manner it is possible to protect the
electronic components which do not stand high voltages and which
may be comprised by the proximity detector.

According to a further embodiment of the invention, the proximity
detector is arranged to apply a signal to said fence, wherein said
parameter includes the value of the capacitance between said fence
and ground. Since the capacitance is clearly changed already at an
easy contact of the electric fence, it is advantageous to detect, by
any suitable method, such capacitance changes as an indication
that an animal touches the fence. Already the fact that an animal is
close to the electric fence, for instance 1 mm, without touching the
same, however, leads to a capacitance change which is detectable.
Thereby, said signal may have a determined frequency and the
proximity detector may form an electric circuit in which the
capacitance of said fence is included in such a manner that a
change of the capacitance causes a detectable phase displacement
of the signal. Such a circuit may be realised by a resistance In
series with the capacitance provided by said fence.
Advantageously, the resistance is formed by the inner resistance of
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at least one MOS-switch which may be comprised by the
interrupting member. Advantageously, the proximity detector may
include a signal generator for generating said signal and a phase
detector, which is arranged to sense the phase deviation between

5 the signal generated by the signal generator and the signal applied
to said fence. In order to avoid the generation of a high voltage
when no animal is in the proximity of the electric fence, the phase

detector may be connected to a filter member which is arranged to
filter very fast undesired phase deviations. Such phase deviations

10 may for instance be caused by disturbances from power conduits.
Furthermore, a high voitage protection may be provided between
the phase detector and said fence in order to protect the electronic
components included by the phase detector.

15 According to a further embodiment of the invention, the proximity
detector includes an oscillator circuit in which the capacitance
between said fence and ground determines the frequency of the
circuit, wherein said parameter includes the frequency of the
oscillator circuit. By such a device the oscillation frequency of the

20 oscillator circuit will be changed when an animal touches the
electric fence. Such a frequency change may in an easy manner be
detected by any suitable electronics, wherein the high voltage may
be applied to the electric fence. '

25 According to a further embodiment of the invention, the electric unit
is arranged to be connectabie to said fence by means of one single
electric connection. In such a manner the inventive device is
applicable to an existing metal fence in a very easy way. Moreover,
it is not necessary that the electric fence forms a ciosed loop but it

30 may be opened at both the ends thereof. However, the electric
fence may also form a closed loop, which is usual at different types
of enclosures. By the invention the advantage is thereby obtained
that if this circuit is interrupted all the functions of the electric fence
will still operate.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention s now to be explained more closely by means
S of different embodiment and with reference to the drawings
attached, in which

Fig 1 discloses a principal diagram of a device according to the
present invention,
10 Fig 2 discloses more closely the structure of a proximity detector

and a high voltage generator of the device according to the present
invention, and

Fig 3 discloses a view of the device mounted to an earth spit.

15 DETAILED DESCRIPTION OF DIFFERENT EMBODIMENTS OF
THE INVENTION

Fig 1 discloses the basic functions included by the electric fence

device according to the present invention. The device includes an
20 electric unit 1 which is connectable to an electric fence 2 via one

single electric connection in the form of an electric conduit or single
conduit 3. It is to be noted that the electric conduit also may be one
part of the electric fence 2 proper. The electric fence 2 may be of

any conventional type and include a metal wire which is comprised
25  of, for instance, a band or a rope. The electric fence 2 may form an

open loop, i.e. the ends of the electric fence 2 are not connected to

each other or a closed loop, wherein the closed loop may be
connected to the electric unit 1 via said single conduit 3.

30  The electric unit 1 includes a high voltage generator 4 which is
arranged to generate a voltage in the order of 200-5000 V. for
instance 1000 V. Moreover, the high voltage generator 4 is

arranged to apply high voltage to the electric fence 2 via the conduit
3. Furthermore, the electric unit 1 includes a proximity detector 5,

35 which is arranged to sense a state at which an animal is in contact
with or close to the electric fence 2, and a control unit 6, which is
connected to the high voltage generator 4 and the proximity
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detector 5, and arranged to activate the high voltage generator 4
via a connection 7 to apply high voltage to the electric fence 2 when
the proximity detector 5 has detected the presence of an animal in
contact with or in the proximity of the electric fence 2, and, via a
5 connection 8, has transferred a corresponding signal to the control
unit 6. Furthermore, the control unit 6 is connected to the proximity
detector 5 via a connection 9 for transferring a control signal, which
initiate the proximity detector 5 to perform a presence test. Such a

control signal may be transferred at uniform time intervals, for
10 instance three times per second.

The high voltage generator 4, which is disclosed schematically in
Fig 2, is driven by a low voltage, for instance in the form of a normal
1,5 V battery 10 which is connected to the primary winding of a
15 transformer 11. The secondary winding of the transformer 11 is
connected to the ground, via an earth spit 12, see Fig 3, and to the
electric fence 2 via the conduit 3. The primary circuit of the
transformer 11 includes an interrupting member 13, which is

arranged to be closed by means of a control signal from the control
20 unit 6 via the connection 7. The'interrupting member 13 includes a

so-called MOS-switch and is arranged to close and open the
primary circuit in case of the application of a high voltage to the
electric fence 2 either only once for generating a high voltage pulse
or a large number of times during a time interval for generating a

25 pulse train of high voltage pulses, for iInstance 100 pulses during
0,1 seconds.

It is to be noted that interrupting member 13 also may be realised in
the form of a mechanical relay. “ -
30 ' . .
Fig 2 also discloses a possible design of the proximity detector 5.
The proximity detector 5, which also is connected to the ground via
the earth spit 12, includes a signal generator 14 which, when it
receives the control signal mentioned above from the control unit 6
35 via the connection 9, is arranged to generate a signal at a certain
frequency, in this embodiment for instance 50 kHz. The generated
signal is conducted via a resistance 15 (1-10 kohm, preferably 3
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kohm), the interrupting member 16, which normally is closed, and
the conduit 3 to the electric fence 2.

The interrupting member 16 is arranged to receive a control signal
from the control unit 6 via the connection 17. Consequently, the
control unit 6 is arranged to release a control signal to the

- interrupting member 16 to open when high voitage is to be applied
to the electric fence 2 in order to prevent high voltages from

reaching susceptible electronic components of the proximity
detector 5. The interrupting member 16 may be realised by one or
several MOS-switches, for instance three which are provided to co-
operate in such a manner that they may withstand the high voltage
which is applied to the electric fence, i.e. according to this
embodiment about 1000 V. The resistance 15 may in this case be
the inner resistance of the MCS-switches. It is to be noted that also
the interrupting member 16 may be realised in the form of a
mechanical relay.

The generated signal is also transferred from the signal generator
14 to a phase detector 18 of the proximity detector 5 via the conduit
19. Since the electric fence 2 has a certain capacitance to ground,
about 10 pF per meter fence, the signal at the conduit 3 will have
another phase position than the signal at the conduit 19. The
resistance 15 and the capacitance of the electric fence 2 will form a
one pole low pass filter. If the capacitance of the electric fence 2 to

ground is changed the phase position at the electric conduit 3 will
be changed, which may be detected by means of the phase
detector 18. The signal at the conduit 3 is connected to the phase
detector 18 via a high ohmic resistance 20 which withstands high
voltages (for instance 1 Mohm), a high voltage protection 21, which
for instance may include two oppositely directed diodes, and an
amplifier 22 which may be limiting and which is arranged to amplify
the signal from the conduit 3 so much that the phase detector 18
may detect this signal. The phase position between the conduit 19
and the output of the amplifier 22 is measured by means of the
phase detector 18 and the phase position obtained is transferred as
a signal to a comparator 23 via the connection 24. It is to be noted
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that the amplifier 22 may be an integrated part of the phase
detector 18. To the comparator 23 a signal is also fed via a
connection 25 which signal forms an adaptive threshold value by

means of a circuit 26. The adaptive threshold value is obtained by a
feed back of the signal from the connection 24, which passes a low
pass filter and to which athresholdvoltage is added. The circuit 25 is
arranged in such a way that the threshold value slowly reaches a
value which is somewhat higher than the signal of the connection
24, which permits the detection of quick capacitance changes
between the electric fence 2 and ground. If the value of the signal
from the phase detector 18 thus is higher than the adaptive threshold
value, the comparator 23 will activate the control unit 6 by means of
a signal via the connection 8. The control unit 6 may be realised by
means of digital technique in the form of a control circuit which is
controlled by software, or in form of an electronic digital circuit
which does not contain any software.

Also the proximity detector 5 and the control unit 6 are driven by a
low voltage from, for instance, a 1, 5 V battery which via a converter
may give an appropriate drive voltage. Advantageously, the same
battery 10 as to the high voltage generator 4 may be utilised also
for these units, wherein one of the poles of the battery 10 may be
connected to ground.

The proximity detector 5 which is schematically disclosed in Fig 1,
may be designed in many different ways. According to the
invention, it is to be arranged to sense the capacitance changes
which arises between the electric fence 2 and ground when an
animal approaches the electric fence 2. For instance, the proximity
detector 5 may include an oscillator circuit, in which the capacitance
between the electric fence and ground are included as a component
which at least partly determines the frequency of the oscillator
circuit. Thereby, the proximity detector 5 includes also a frequency
sensor which may detect changes in the frequency of the oscillator
circuit and in such a way detect the capacitance changes between
the electric fence 2 and ground, i.e. if an animal is in the proximity
of or in contact with the electric fence 2. Also in this case, the
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proximity detector may include an interrupting member 16 which
prevents high voltage from reaching electronic components of the
proximity detector 5. Also in this case, the detection may be
performed dlscontlnuously, for instance three times per second
during short time periods.

Fig 3 discloses the inventive device mounted to an earth spit 12.
The device, i.e. the electric unit 1 is housed in a casing 27 which
has relatively small dimensions and which houses all electronics
and the current supply. The device accordlng to the invention
requires as little energy that a normal 1, 5§ V is sufficient for a long

- ime operation of the device. Furthermore, the device includes

indicating members in the form of three light diodes 28, 29, 30 of
different colours. The light diod 28 is arranged to give a light when
a chock is released, the light diod 29 is arranged to give a light
when the presence of an animal is detected, at the same time as
the high voltage is shut off, and the light diod 30 is arranged to
indicate the battery function. Furthermore, the device includes a
switch member 31 for activating the high voltage function. Fig 3
also discloses the electric conduit 3 which connects the device to
the electric fence 2. When the device is mounted the earth spit 12 is
in the first place driven down into the ground at an appropriate
distance from the electric fence 2 and thereafter the device housed
in the casing 27 is mounted to the earth spit 12.

The present invention is not limited to the embodiment disclosed
above but may be varied and modified within the scope of the
following claims.

It is to be noted that one or several of the components 18, 23 and
26 also are realisable in the form of software in a micro processor
or any other digital control circuit.
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CLAIMS

1. A device for an electric fence, including an electric unit (1), which is connectable to an
electrically conducting fence (2) and includes a voltage generator (4) arranged to apply a high
electric voltage to said fence (2), a proximity detector (5), which is arranged to sense a state at which
an animal is in contact with or in the proximity of said fence (2), and a control unit (6), which 1s
connected to the voltage generator (4) and the proximity detector (5) and arranged to activate the
voltage generator (4) to apply said high electric voltage to said fence (2) in response to said state,
wherein the control unit (6) is arranged to initiate said sensing discontinuously during relatively
short recurrent time periods, characterised in that the proximity detector (5) 1s arranged to detect said
state by sensing an electric parameter substantially dependent on the capacitance between said fence
and ground, wherein the proximity detector (5) includes a signal generator (14) generating a signal
of a determined frequency, the proximity detector (5) forms a circuit, including the capacitance of
said fence (2) to ground and a resistance (15) in series with the capacitance, the proximity detector
(5) 1s arranged to conduct said signal from the signal generator (14) via the resistance (15) and a
conduit (3) to the fence (2), and the proximity detector (5) includes a phase detector (18) arranged to
detect said state by comparing the phase position of the signal generated by the signal generator (14)

and the signal at the conduit (3).

2. A device according to claim 1, characterised in that the control unit (6) 1s arranged to initiate

application of said high electric voltage in the form of at least one high voltage pulse.
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3. A device according to claim 1, characterised i1n that the proximity detector (5) includes an
interrupting member (16) which 1s arranged to interrupt the connection of at least a part of the

proximity detector (5) to said electric fence (2) when said high electric voltage 1s applied to said

fence (2).

4. A device according to claim 3, characterised in that the interrupting member (16) includes at least

one MOS-switch and that said resistance forms the inner resistance of said MOS-switch.

5. A device according to claim 1, characterised in that said parameter includes the value of the

capacitance between said fence (2) and ground.

6. A device according to claim 1, characterised in that the phase detector (18) is connected to a filter
member which 1s arranged to filter away very fast undesired phase deviations caused by

disturbances.

7. A device according to claim 1, characterised in that a high voltage protection (21) is provided

between the phase detector (18) and said fence.

8. A device according to claim 1, characterised in that the electric unit (1) is housed in a casing (27)

which 1s mountable to an earth spit (12).

9. A device according to claim 1, characterised in that the electric unit (1) is arranged to be

connectable to said fence (2) by means of one single electric connection (3).



CA 02339930 2001-02-06

WO 00/11918 ' ' _ ' PCT/SE99/01317

i
' ' !
"
. i
' )
, !
\ |
\ [
RS
. "— {
A l
, 1
...................................... -

1/3




CA 02339930 2001-02-06

WO 00/11918 - - PCT/SE99/01317

2/3

PR G AP W) eppemr ¥ = = s e ses s . . . T SRR SRR, T LRI Y b e - PP PR p— P A AT Wbl RPN AP SR 7 8-S bl M A AT SIS bpbisiarerv-uar



CA 02339930 2001-02-06

WO 00/11918 o PCT/SE99/01317

1/

3/3







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - abstract drawing

