wo 2015/010975 A 1[I I 00000 OO 0O Y O

(43) International Publication Date
29 January 2015 (29.01.2015)

Organization
International Bureau

—~
é

=

\

WIPOIPCT

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2015/010975 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
H04B 3/54 (2006.01) H04B 5/00 (2006.01)

International Application Number:
PCT/EP2014/065199

International Filing Date:
16 July 2014 (16.07.2014)

Filing Language: English
Publication Language: English
Priority Data:

13178201.3 26 July 2013 (26.07.2013) EP

Applicant: KONINKLIJKE PHILIPS N.V. [NL/NL];
High Tech Campus 5, NL-5656 AE Eindhoven (NL).

Inventors: WAFFENSCHMIDT, Eberhard; c/o High
Tech Campus 5, NL-5656 AE Eindhoven (NL). ACKER-
MANN, Bernd; c/o High Tech Campus 5, NL-5656AF
Eindhoven (NL). VAN DEN BIGGELAAR, Theodorus,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Johannes, Petrus; c/o High Tech Campus 5, NL-5656AF Declarations under Rule 4.17:

Eindhoven (NL).

Agents: BOURDAT, Laurent et al.; Philips [P&S, P.O.
Box 220, NL-5600 AE Eindhoven (NL).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:

with international search report (Art. 21(3))

(54) Title: PICKING-UP SIGNALS IN ELECTRICALLY CONTACTLESS MANNERS

i
LI1T]

"ty
L1111 “',,,,,,’

> iy
Wiy,

(57) Abstract: Pick-up devices (1-9) for pick-
ing-up signals from first cables (21, 22) in
electrically contactless manners comprise first
arrangements (31) for picking-up power sig-
nals from the first cables (21, 22) in inductive
manners and second arrangements (35, 36) for
picking-up data signals from the first cables
(21, 22) in capacitive manners. The first ar-
rangements (31) may comprise inductive
couplings such as magnetic cores (61, 62) with
first openings for surrounding parts of first
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PICKING-UP SIGNALS IN ELECTRICALLY CONTACTLESS MANNERS

FIELD OF THE INVENTION

The invention relates to a pick-up device for picking-up signals from a first
cable in an electrically contactless manner. The invention further relates to a provision device
for providing the signals to the first cable in an electrically conductive manner and to a

termination device for terminating the first cable or a second cable.

BACKGROUND OF THE INVENTION

US 4,644,321 discloses a wireless power line communication apparatus. The
apparatus comprises a toroid for inductively coupling the apparatus to a power line.

EP 0 092 734 discloses a regenerator for an intra-bundle power line
communication system.

US 5,892,411 discloses a data transmission device.

SUMMARY OF THE INVENTION
It is an object of the invention to provide an improved pick-up device. Itis a
further object of the invention to provide a provision device and a termination device.
According to a first aspect, a pick-up device is provided for picking-up signals
from a first cable in an electrically contactless manner, the pick-up device comprising
- a first arrangement for picking-up a power signal from the first cable in an inductive manner,
and
- a second arrangement for picking-up a data signal from the first cable in a capacitive
manner, the data signal being different from the power signal,
the pick-up device being a pick-up and transfer device for transferring the signals to a second
cable in an electrically contactless manner, the first arrangement being arranged for
transferring the power signal to the second cable in an inductive manner, and the second
arrangement being arranged for transferring the data signal to the second cable in a capacitive

manncr.
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The pick-up device is arranged for picking-up signals from a first cable in an
electrically contactless manner. Thereto, the pick-up device comprises a first arrangement for
picking-up a power signal from the first cable in an inductive manner and a second
arrangement for picking-up a data signal from the first cable in a capacitive manner. A power
signal is mainly arranged to feed an apparatus such as for example a load, and a data signal is
mainly arranged to inform and/or to control the apparatus. By picking-up the power signal in
an inductive manner and by picking-up the data signal in a capacitive manner, both different
kinds of signals are picked-up in different kinds of manners. This way, any interference
between the different kinds of signals is minimized, which is a great improvement. Further,
the pick-up and transfer device picks-up the signals from the first cable and transfers them to
the second cable.

Possibly, the first arrangement comprises an inductive coupling, the inductive
coupling comprising a core, and the second arrangement comprises a capacitive coupling, the
capacitive coupling comprising at least one electrode. Preferably, to realize the picking-up of
the power signal in an inductive manner, an inductive coupling is used, and to realize the
picking-up of the data signal in a capacitive manner, a capacitive coupling is used. The
inductive coupling for example comprises a core with an opening for surrounding at least a
part of a cross section of one of the conductors of the first cable, with the other conductor
simply passing this core. The capacitive coupling for example comprises at least one
electrode, such as one or more electrodes surrounding one of the conductors of the first cable
or such as a common electrode surrounding both conductors of the first cable, in which cases
a return path may for example be realized via earth.

Possibly, the core comprises a magnetic core with a first opening for
surrounding at least a part of a cross section of a first conductor of the first cable and with a
second opening for surrounding at least a part of a cross section of a second conductor of the
first cable, and the at least one electrode comprises first and second electrodes, the first
clectrodes being located closer to the first conductor than to the second conductor, and the
second electrodes being located closer to the second conductor than to the first conductor. In
view of the magnetic core, the first and second conductors represent one or more primary
windings of a transformer comprising the magnetic core. By introducing one or more
secondary windings going through the first and second openings of this transformer, the
power signal can be delivered. In view of the first electrodes and the first conductor, their

first combination represents a first capacitor. In view of the second electrodes and the second
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conductor, their second combination represents a second capacitor. By introducing first and
second wires coupled to the first and second electrodes, the data signal can be delivered.

Compared to said core with said one opening, the magnetic core with the first
and second openings offers a (much) more symmetrical solution with (strongly) reduced
magnetic stray fields and a (much) better defined first cable inductivity. Compared to said at
least one electrode, the respective first and second electrodes located closer to the respective
first and second conductors offer a solution with (strongly) reduced common mode currents
and a (much) better defined return path.

Possibly, the first and second electrodes are arranged in the magnetic core or
form integral parts of the magnetic core. Preferably, by arranging the first and second
electrodes in the magnetic core or by letting the first and second electrodes form integral
parts of the magnetic core, a most compact pick-up device has been created which for
example can be easily enclosed by one housing.

Possibly, the magnetic core comprises two E-shaped cores with ends of the
upper legs being in contact with each other and with ends of the lower legs being in contact
with each other and with ends of the center legs being in contact with each other. Preferably,
both E-shaped cores are connectable and disconnectable to make an installation easier.

Possibly, the power signal operates in a first frequency range, and the data
signal operates in a second frequency range, second frequencies in the second frequency
range being different from and higher than first frequencies in the first frequency range.
Preferably, when picking-up power signals in an inductive manner, a lower frequency range
is used for the power signals, and when picking-up data signals in a capacitive manner, a
higher frequency range is used for the data signals.

Possibly, the first cable is arranged to transport a first cable signal different
from the data signal and the power signal. The first cable may be arranged to transport an AC
supply signal or a DC supply signal or an audio signal or a video signal or an internet signal
etc. The first cable signal should operate in a third frequency range, whereby third
frequencies in the third frequency range should be different from the first and second
frequencies.

An embodiment of the pick-up device is defined by the first arrangement
comprising an inductive coupling, and the second arrangement comprising a capacitive
coupling, the inductive coupling comprising a magnetic core with a first opening for
surrounding at least a part of a cross section of a first conductor of the first cable and for

surrounding at least a part of a cross section of a third conductor of the second cable and with
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a second opening for surrounding at least a part of a cross section of a second conductor of
the first cable and for surrounding at least a part of a cross section of a fourth conductor of
the second cable, and the capacitive coupling comprising first and second electrodes, the first
electrodes being located closer to the first and third conductors than to the second and fourth
conductors, and the second electrodes being located closer to the second and fourth
conductors than to the first and third conductors. In view of the magnetic core, the first and
second conductors of the first cable represent one or more primary windings of a transformer
comprising the magnetic core and the third and fourth conductors of the second cable
represent one or more secondary windings of this transformer. In view of the first electrodes
and the first and third conductors, their first combination represents a first capacitor. In view
of the second electrodes and the second and fourth conductors, their second combination
represents a second capacitor.

According to a second aspect, a provision device is provided for providing
signals to a first cable in an electrically conductive manner, the provision device comprising
- a third arrangement for providing a power signal to the first cable, and
- a fourth arrangement for providing a data signal to the first cable, the data signal being
different from the power signal,
the third arrangement comprising a current source, the power signal being a current signal
flowing through conductors of the first cable, and the fourth arrangement comprising a
voltage source, the data signal being a voltage signal present across the conductors of the first
cable.

According to a third aspect, a termination device is provided for terminating a
first cable coupled to the provision device as defined above or for terminating a second cable
coupled to the pick-up device as defined above, the termination device comprising
- a fifth arrangement for providing a first impedance to the power signal and for providing a
second impedance to the data signal, the second impedance being higher than the first
impedance. The fifth arrangement creates a loop for the power signal and creates an open end
or a match for the data signal.

An embodiment of the termination device is defined by the fifth arrangement
comprising a magnetic core with a first opening for surrounding at least a part of a cross
section of a first conductor of the first cable or for surrounding at least a part of a cross
section of a third conductor of the second cable and with a second opening for surrounding at
least a part of a cross section of a second conductor of the first cable or for surrounding at

least a part of a cross section of a fourth conductor of the second cable, the first and second
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conductors or the third and fourth conductors being coupled to each other in an electrically
conductive manner behind the magnetic core, and the fifth arrangement further comprising a
resistive and capacitive coupling, the resistive and capacitive coupling comprising a resistor
for matching the first or second cable with respect to the data signal and comprising a
capacitor for blocking the power signal. The magnetic core provides an inductive coupling
that forms a relatively low impedance to the power signal and that forms a relatively high
impedance to the data signal, the resistor provides the matching to avoid standing waves, and
the capacitor prevents that the power signal is dissipated via the resistor.

An insight is that power signals and data signals are to be treated differently. A
basic idea is that power signals are to be picked-up inductively and data signals are to be
picked up capacitively.

A problem to provide an improved pick-up device has been solved. A further
advantage is that a system comprising pick-up devices, provision devices and termination
devices can be easily introduced to improve efficiencies of existing cables.

These and other aspects of the invention will be apparent from and elucidated

with reference to the embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings:

Fig. 1 shows an embodiment of a pick-up device,

Fig.2 shows a cross-section of a left part of the Fig. 1,

Fig. 3 shows a cross-section of a right part of the Fig. 1,

Fig. 4 shows an embodiment of a pick-up and transfer device,
Fig. 5 shows a cross-section of a left part of the Fig. 4,

Fig. 6 shows a cross-section of a right part of the Fig. 4,

Fig. 7 shows an embodiment of a termination device,

Fig. 8 shows a cross-section of a left part of the Fig. 7,

Fig. 9 shows a cross-section of a right part of the Fig. 7,

Fig. 10 shows a one cable system with three devices,

Fig. 11 shows a two cable system with five devices,

Fig. 12 shows a two cable system with thirteen devices, and
Fig. 13 shows a cross-section of an inductive and capacitive coupling.

DETAILED DESCRIPTION OF EMBODIMENTS



10

15

20

25

30

WO 2015/010975 PCT/EP2014/065199
6

In the Fig. 1, an embodiment of a pick-up device is shown, and in the Fig. 2
and 3, cross-sections of left and right parts of the Fig. 1 are shown. The pick-up device
comprises a magnetic core 61, 62 with a first opening for surrounding at least a part of a
cross section of a first conductor 21 of a first cable 21, 22 and with a second opening for
surrounding at least a part of a cross section of a second conductor 22 of the first cable 21, 22.
The conductors 21, 22 represent one or more primary windings. The pick-up device further
comprises a wire 63 representing one or more secondary windings going through the first and
second openings. A power signal flowing through the conductors 21, 22 is picked-up in an
inductive manner via the magnetic core 61, 62 and is delivered via the wire 63.

The magnetic core 61, 62 such as for example a soft-magnetic core comprises
two parts which can be connected and disconnected to each other, for example via a hinge, a
top part 61 and a bottom part 62. These top and bottom parts 61, 62 may for example be E-
shaped cores with ends of the upper legs being in contact with each other and with ends of
the lower legs being in contact with each other and with ends of the center legs being in
contact with each other. Alternatively, the magnetic core 61, 62 may consist of one part only
or may comprise three or more parts. An advantage of a core consisting of moveable parts is
that an installation becomes casier.

The pick-up device further comprises first electrodes 71, 72 located closer to
the first conductor 21 than to the second conductor 22, and second electrodes 73, 74 located
closer to the second conductor 22 than to the first conductor 21. The first electrodes 71, 72
together with the first conductor 21 represent a first capacitor. The second electrodes 73, 74
together with the second conductor 22 represent a second capacitor. By introducing first and
second wires 77, 78 coupled to the first and second electrodes 71-74, a data signal present
across the conductors 21, 22 is picked-up in a capacitive manner via the electrodes 71-74 and
is delivered via the wires 77, 78. Third electrodes are not to be excluded.

The pick-up device for example comprises a top base 75 comprising first top
electrodes 71 and second top electrodes 73 and a bottom base 76 comprising first bottom
electrodes 72 and second bottom electrodes 74. The top base 75 and the bottom base 76 can
be connected and disconnected to each other, for example via a hinge. Alternatively, a
combination of the top base 75 and the bottom base 76 may consist of one part only or may
comprise three or more parts. An advantage of a combination consisting of moveable parts is
that an installation becomes casier.

So, in the Fig. 1-3, a pick-up device is shown for picking-up signals from a

first cable 21, 22 in an electrically contactless manner. Thereto, the pick-up device comprises
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a first arrangement for picking-up a power signal from the first cable 21, 22 in an inductive
manner, and a second arrangement for picking-up a data signal from the first cable 21,22 in a
capacitive manner. These arrangements will be discussed at the hand of the Fig. 10. The data
signal is different from the power signal, as also discussed at the hand of the Fig. 10.

Preferably, the first arrangement comprises an inductive coupling, and the
second arrangement comprises a capacitive coupling. The magnetic core 61, 62 is an example
of such an inductive coupling, without having excluded other kinds of inductive couplings
such as for example other kinds of cores and coreless solutions such as an inductor or a toroid
etc. The combination of the top base 75 with the first top electrodes 71 and the second top
electrodes 73 and the bottom base 76 with the first bottom electrodes 72 and the second
bottom electrodes 74 is an example only, without having excluded other kinds of capacitive
couplings such as for example other kinds of bases and baseless solutions etc.

In the Fig. 4, an embodiment of a pick-up and transfer device is shown, and in
the Fig. 5 and 6, cross-sections of left and right parts of the Fig. 4 are shown. The pick-up
and transfer device comprises a magnetic core 61, 62 with a first opening for surrounding at
least a part of a cross section of a first conductor 21 of a first cable 21, 22 and for
surrounding at least a part of a cross section of a third conductor 23 of a second cable 23, 24
and with a second opening for surrounding at least a part of a cross section of a second
conductor 22 of the first cable 21, 22 and for surrounding at least a part of a cross section of a
fourth conductor 24 of the second cable 23, 24. The conductors 21, 22 represent one or more
primary windings and the conductors 23, 24 represent one or more secondary windings. A
power signal flowing through the conductors 21, 22 is picked-up in an inductive manner via
the magnetic core 61, 62 and is transferred to the conductors 23, 24.

The magnetic core 61, 62 such as for example a soft-magnetic core comprises
two parts which can be connected and disconnected to each other, for example via a hinge, a
top part 61 and a bottom part 62. These top and bottom parts 61, 62 may for example be E-
shaped cores with ends of the upper legs being in contact with each other and with ends of
the lower legs being in contact with each other and with ends of the center legs being in
contact with each other. Alternatively, the magnetic core 61, 62 may consist of one part only
or may comprise three or more parts. An advantage of a core consisting of moveable parts is
that an installation becomes casier.

The pick-up and transfer device further comprises first electrodes 71, 72
located closer to the first and third conductors 21, 23 than to the second and fourth

conductors 22, 24, and second electrodes 73, 74 located closer to the second and fourth
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conductors 22, 24 than to the first and third conductors 21, 23. The first clectrodes 71, 72
together with the first and third conductors 21, 23 represent a first capacitor. The second
electrodes 73, 74 together with the second and fourth conductors 22, 24 represent a second
capacitor. A data signal present across the conductors 21, 22 is picked-up in a capacitive
manner via the electrodes 71-74 and is transferred to the conductors 23, 24. Third electrodes
are not to be excluded.

The pick-up and transfer device for example comprises a top base 75
comprising first top electrodes 71 and second top electrodes 73 and a bottom base 76
comprising first bottom electrodes 72 and second bottom electrodes 74. The top base 75 and
the bottom base 76 can be connected and disconnected to each other, for example via a hinge.
Alternatively, a combination of the top base 75 and the bottom base 76 may consist of one
part only or may comprise three or more parts. An advantage of a combination consisting of
moveable parts is that an installation becomes casier.

So, in the Fig. 4-6, a pick-up and transfer device is shown for picking-up
signals from a first cable 21, 22 in an electrically contactless manner and for transferring
these signals to a second cable 23, 24 in an electrically contactless manner. Thereto, the pick-
up device comprises a first arrangement for picking-up a power signal from the first cable 21,
22 in an inductive manner, and a second arrangement for picking-up a data signal from the
first cable 21, 22 in a capacitive manner. The first arrangement is arranged for transferring
the power signal to the second cable 23, 24 in an inductive manner, and the second
arrangement is arranged for transferring the data signal to the second cable 23, 24 in a
capacitive manner. These arrangements will be discussed at the hand of the Fig. 11. The data
signal is different from the power signal, as also discussed at the hand of the Fig. 11.

Preferably, the first arrangement comprises an inductive coupling, and the
second arrangement comprises a capacitive coupling. The magnetic core 61, 62 is an example
of such an inductive coupling, without having excluded other kinds of inductive couplings
such as for example other kinds of cores and coreless solutions such as cables shaped as
inductors or toroids etc. The combination of the top base 75 with the first top electrodes 71
and the second top electrodes 73 and the bottom base 76 with the first bottom electrodes 72
and the second bottom electrodes 74 is an example only, without having excluded other kinds
of capacitive couplings such as for example other kinds of bases and baseless solutions etc.

In the Fig. 7, an embodiment of a termination device is shown, and in the Fig.
8 and 9, cross-sections of left and right parts of the Fig. 7 are shown. The termination device

comprises a magnetic core 61, 62 with a first opening for surrounding at least a part of a
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cross section of a first conductor 21 of a first cable 21, 22 and with a second opening for
surrounding at least a part of a cross section of a second conductor 22 of the first cable 21, 22.
Behind the magnetic core 61, 62, the first and second conductors 21, 22 are coupled to each
other in an electrically conductive manner. A power signal flowing through the conductors 21,
22 experiences a relatively low impedance.

The magnetic core 61, 62 such as for example a soft-magnetic core comprises
two parts which can be connected and disconnected to each other, for example via a hinge, a
top part 61 and a bottom part 62. These top and bottom parts 61, 62 may for example be E-
shaped cores with ends of the upper legs being in contact with each other and with ends of
the lower legs being in contact with each other. The ends of the center legs may show an air
gap, without being in contact with each other, to avoid saturation and/or to adjust an
inductivity value. Air gaps at other locations are not to be excluded. Alternatively, the
magnetic core 61, 62 may consist of one part only or may comprise three or more parts. An
advantage of a core consisting of moveable parts is that an installation becomes casier.

The termination device further comprises first electrodes 71, 72 located closer
to the first conductor 21 than to the second conductor 22, and second electrodes 73, 74
located closer to the second conductor 22 than to the first conductor 21. The first electrodes
71, 72 together with the first conductor 21 represent a first capacitor. The second electrodes
73, 74 together with the second conductor 22 represent a second capacitor. These first and
second capacitors block the power signal. The termination device further comprises a resistor
79 for interconnecting the first and second electrodes 71-74, for example to match the first
cable 21, 22 with respect to a data signal present across the conductors 21, 22. The data
signal experiences a relatively high impedance. Third electrodes are not to be excluded.

The termination device for example comprises a top base 75 comprising first
top electrodes 71 and second top electrodes 73 and a bottom base 76 comprising first bottom
electrodes 72 and second bottom electrodes 74. The top base 75 and the bottom base 76 can
be connected and disconnected to each other, for example via a hinge. Alternatively, a
combination of the top base 75 and the bottom base 76 may consist of one part only or may
comprise three or more parts. An advantage of a combination consisting of moveable parts is
that an installation becomes casier.

So, in the Fig. 7-9, a termination device is shown for terminating a first cable
21, 22 coupled to a provision device as discussed at the hand of the Fig. 10 or for terminating
a second cable 23, 24 coupled to the pick-up and transfer device as discussed at the hand of

the Fig. 4-6 and the Fig. 11. Thereto, the termination device comprises a fifth arrangement
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for providing a relatively low impedance to the power signal and for providing a relatively
high impedance to the data signal. This fifth arrangement will be discussed at the hand of the
Fig. 10. The data signal is different from the power signal, as also discussed at the hand of
the Fig. 10.

Preferably, the fifth arrangement comprises inductive and capacitive couplings
wherein the magnetic core 61, 62 is an example of such an inductive coupling, without
having excluded other kinds of inductive couplings such as for example other kinds of cores
and coreless solutions such as a cable shaped as an inductor or a toroid etc. The combination
of the top base 75 with the first top electrodes 71 and the second top electrodes 73 and the
bottom base 76 with the first bottom electrodes 72 and the second bottom electrodes 74 is an
example only, without having excluded other kinds of capacitive couplings such as for
example other kinds of bases and baseless solutions etc. The resistor 79 may for example be
realized via a real resistor or via resistive material present between the first electrodes 71, 72
and the second electrodes 73, 74 or via resistive electrodes etc.

In the Fig. 10, a one cable system with three devices 1, 10 and 11 is shown. A
provision device 10 is coupled to first and second conductors 21, 22 of a first cable 21, 22 to
provide signals to the first cable 21, 22 in an electrically conductive manner. Thereto, the
provision device 10 comprising a third arrangement 41 for providing a power signal to the
first cable 21, 22, and a fourth arrangement 42 for providing a data signal to the first cable 21,
22. The data signal is different from the power signal. Preferably, the third arrangement 41
comprises a current source, and the power signal is a current signal flowing through the
conductors 21, 22. Preferably, the fourth arrangement 42 comprises a voltage source, and the
data signal is a voltage signal present across the conductors 21, 22. An advantage of this is
that a change in an amplitude of the current signal will have little influence on an amplitude
of the voltage signal.

The pick-up device 1 as discussed at the hand of the Fig. 1-3 comprises a first
arrangement 31 for picking-up the power signal from the first cable 21, 22 in an inductive
manner. The first arrangement 31 may comprise an inductive coupling, such as for example a
magnetic core 61, 62 as discussed for the Fig. 1 and 2. The pick-up device 1 comprises a
second arrangement 35, 36 for picking-up the data signal from the first cable 21, 22 in a
capacitive manner. The second arrangement 35, 36 may comprise a capacitive coupling, such
as for example electrodes 71-74 as discussed for the Fig. 1 and 3.

In this pick-up device 1, the first arrangement 31, 32 has been extended with a

power processing circuit 32 such as for example an AC-DC-converter etc. for feeding a load
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34, and the second arrangement 35-37 has been extended with a data processing circuit 37 for
controlling the power processing circuit 32. Alternatively, the load 34 may be located outside
the pick-up device 1. This load 34 may be a lamp or any other kind of load. The first
arrangement 31-33 may further comprise a switching circuit 33 for in a conductive mode
short-circuiting an input of the power processing circuit 32. For the power signal in the form
of the current signal, the load 34 is switched off by short-circuiting the input of the power
processing circuit 32. The second arrangement 35-38 may further comprise a conditioning
circuit 38 such as for example a differential amplifier etc. for conditioning the data signal,
such as for example filtering the data signal etc.

The termination device 11 as discussed for the Fig. 7-9 comprises a fifth
arrangement 51-54 for providing a relatively low impedance to the power signal and for
providing a relatively high impedance to the data signal. An inductor 51 is for example
realized via the magnetic core 61, 62 as discussed for the Fig. 7 and 8. A serial circuit of a
capacitor 52, a resistor 53 and a capacitor 54 is for example realized via the electrodes 71-74
and the resistor 79 as discussed for the Fig. 7 and 9. The resistor 53 matches the first cable 21,
22 with respect to the data signal and the capacitors 52, 54 block the power signal.

In the Fig. 11, a two cable system with five devices 3, 10 and 11-13 is shown.
A provision device 10 may be identical to the one discussed for the Fig. 10. Termination
devices 11-13 comprising fifth arrangements 55-57 may be identical to the one discussed for
the Fig. 10. A pick-up and transfer device 3 as discussed for the Fig. 4-6 for transferring the
signals from the first cable 21, 22 to a second cable 23, 24 in an electrically contactless
manner comprises a first arrangement 31 arranged for transferring the power signal to the
second cable 23, 24 in an inductive manner, and a second arrangement 35, 36 arranged for
transferring the data signal to the second cable 23, 24 in a capacitive manner.

The first arrangement 31 may comprise an inductive coupling, such as for
example a magnetic core 61, 62 as discussed for the Fig. 4 and 5. The second arrangement 35,
36 may comprise a capacitive coupling, such as for example electrodes 71-74 as discussed
for the Fig. 4 and 6.

In the Fig. 12, a two cable system with thirteen devices 1-13 is shown. A
provision device 10 may be identical to the one discussed for the Fig. 10. Termination
devices 11-13 may be identical to the one discussed for the Fig. 10. Pick-up devices 1, 2 and
4-9 may be identical to the one discussed for the Fig. 10. And the pick-up and transfer device
3 may be identical to the one discussed for the Fig. 11.
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In the Fig. 13, a cross-section of an inductive and capacitive coupling is shown.
When comparing the Fig. 13 with the Fig. 2 and 3 and with the Fig. 5 and 6 and with the Fig.
8 and 9, it becomes clear that in the Fig. 13, the first and second electrodes 71-74 have been
arranged inside the magnetic core 61, 62 and/or form integral parts of this magnetic core 61,
62. This is a most compact embodiment.

As an alternative to the termination devices 11-13, it is possible to extend the
conductors 21-24 of the cables 21-24 by a few meters and to short-circuit their ends. This
way, a relatively low impedance is created for the relatively low frequency power signal and
a relatively high impedance is created for the relatively high frequency data signal.

The first cable 21, 22 may be arranged to transport a first cable signal different
from the data signal and the power signal. The first cable signal may be an AC supply signal
or a DC supply signal or an audio signal or a video signal or an internet signal etc. In view of
the loop in the Fig. 7, the first and second conductors 21, 22 then together form one of the
two wires of a two-wire-cable for transporting said first cable signal etc.

The electrodes 71-74 may be made of a solid metal, e.g. copper or aluminium.
A half-circle shaped grove may be provided in each electrode half, which fits to an outer
diameter of a conductor 21-24. Top and bottom bases 75, 76 may be formed from a non-
conductive, solid material, ¢.g. plastic. Each base 75, 76 may comprise a groove, which fits to
the outer diameter of the conductor 21-24. To this non-conductive base 75, 76, the thin
conductive electrodes 71-74 may be applied, e.g. by evaporation, printing, galvanic
deposition or by gluing thin metal sheets to the base. The electrodes 71-74 may be formed
through conductive foam or other elastic conductive material. As an advantage, this solution
can adapt to different conductor diameters. Each base 75, 76 may be formed from a non-
conductive elastic or foam-like material. To this base 75, 76, thin conductive electrodes 71-
74 may be applied, e.g. by evaporation, printing, galvanic deposition. The electrodes 71-74
are thin enough to remain flexible, such that they can adapt to different conductor diameters.
Electrodes may be arranged only to one of the two bases to reduce the costs. This would
requires a longer housing to achieve a similar capacity compared to electrodes on both bases,
but would be easier to manufacture.

So, the electrodes 71-74 may get a shape to be formed around the conductors
21-24 of the cables 21-24. These conductors 21-24 usually comprise a conductive wire
surrounded by an isolative layer. By having introduced a top part and a bottom part in the
first arrangement 31 and by having introduced a top base and a bottom base in the second

arrangement 35, 36, the pick-up device 1-9 can be easily clipped around the cables 21-24.
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Finally, the electrodes 71-74 may serve an additional purpose, if they are made
of an elastic material. In this case, the elastic material may serve as a sealing of the pick-up
device 1-9 against dirt and moist at the inlet and the outlet of the pick-up device 1-9. The
second arrangement 35, 36 is split into two parts, a left part situated left from the first
arrangement and a right part situated right from the first arrangement, to seal the inlet and the
outlet of the pick-up device 1-9.

The word “opening” should not be looked at too limitedly and may comprise a
gap, a hole, a space, a recess, a cut, an indentation, a notch, a crevice, a cavity etc. First and
second elements may be coupled directly without a third element being in between and may
be coupled indirectly with a third element being in between, and without having excluded a
fourth element etc.

Summarizing, pick-up devices 1-9 for picking-up signals from first cables 21,
22 in electrically contactless manners comprise first arrangements 31 for picking-up power
signals from the first cables 21, 22 in inductive manners and second arrangements 35, 36 for
picking-up data signals from the first cables 21, 22 in capacitive manners. The first
arrangements 31 may comprise inductive couplings such as magnetic cores 61, 62 with first
openings for surrounding parts of first conductors 21 of the first cables 21, 22 and with
second openings for surrounding parts of second conductors 22 of the first cables 21, 22. The
second arrangements 35, 36 may comprise capacitive couplings such as first and second
electrodes 71-74. The pick-up devices 1-9 may be pick-up and transfer devices 3 for
transferring the signals to second cables 23, 24 in electrically contactless manners. Provision
devices 10 provide the signals in electrically conductive manners and termination devices 11-
13 terminate the cables 21-24.

While the invention has been illustrated and described in detail in the drawings
and foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments.
Other variations to the disclosed embodiments can be understood and effected by those
skilled in the art in practicing the claimed invention, from a study of the drawings, the
disclosure, and the appended claims. In the claims, the word "comprising” does not exclude
other elements or steps, and the indefinite article "a" or "an" does not exclude a plurality. The
mere fact that certain measures are recited in mutually different dependent claims does not
indicate that a combination of these measures cannot be used to advantage. Any reference

signs in the claims should not be construed as limiting the scope.
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CLAIMS:

1. A pick-up device (1-9) for picking-up signals from a first cable (21, 22) in an
electrically contactless manner, the pick-up device (1-9) comprising

- a first arrangement (31) for picking-up a power signal from the first cable (21, 22) in an
inductive manner, and

- a second arrangement (35, 36) for picking-up a data signal from the first cable (21, 22) in a
capacitive manner, the data signal being different from the power signal,

the pick-up device (1-9) being a pick-up and transfer device (3) for transferring the signals to
a second cable (23, 24) in an electrically contactless manner, the first arrangement (31) being
arranged for transferring the power signal to the second cable (23, 24) in an inductive manner,
and the second arrangement (35, 36) being arranged for transferring the data signal to the

second cable (23, 24) in a capacitive manner.

2. The pick-up device (3) as defined in claim 1, the first arrangement (31)
comprising an inductive coupling, and the second arrangement (35, 36) comprising a
capacitive coupling, the inductive coupling comprising a magnetic core (61, 62) with a first
opening for surrounding at least a part of a cross section of a first conductor (21) of the first
cable (21, 22) and for surrounding at least a part of a cross section of a third conductor (23)
of the second cable (23, 24) and with a second opening for surrounding at least a part of a
cross section of a second conductor (22) of the first cable (21, 22) and for surrounding at least
a part of a cross section of a fourth conductor (24) of the second cable (23, 24), and the
capacitive coupling comprising first and second electrodes (71-74), the first electrodes (71,
72) being located closer to the first and third conductors (21, 23) than to the second and
fourth conductors (22, 24), and the second electrodes (73, 74) being located closer to the
second and fourth conductors (22, 24) than to the first and third conductors (21, 23).

3. A provision device (10) for providing signals to a first cable (21, 22) in an
electrically conductive manner, the provision device (10) comprising

- a third arrangement (41) for providing a power signal to the first cable (21, 22), and

- a fourth arrangement (42) for providing a data signal to the first cable (21, 22), the data
signal being different from the power signal,

the third arrangement (41) comprising a current source, the power signal being a current

signal flowing through conductors (21, 22) of the first cable (21, 22), and the fourth
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arrangement (42) comprising a voltage source, the data signal being a voltage signal present

across the conductors (21, 22) of the first cable (21, 22).

4. A termination device (11-13) for terminating a first cable (21, 22) coupled to
the provision device (10) as defined in claim 3 or for terminating a second cable (23, 24)
coupled to the pick-up device (3) as defined in claim 1, the termination device (11-13)
comprising

- a fifth arrangement (51-57) for providing a first impedance to the power signal and for
providing a second impedance to the data signal, the second impedance being higher than the

first impedance.

5. The termination device (11-13) as defined in claim 4, the fifth arrangement
(55-57) comprising a magnetic core (61, 62) with a first opening for surrounding at least a
part of a cross section of a first conductor (21) of the first cable (21, 22) or for surrounding at
least a part of a cross section of a third conductor (23) of the second cable (23, 24) and with a
second opening for surrounding at least a part of a cross section of a second conductor (22) of
the first cable (21, 22) or for surrounding at least a part of a cross section of a fourth
conductor (24) of the second cable (23, 24), the first and second conductors (21, 22) or the
third and fourth conductors (23, 24) being coupled to cach other in an electrically conductive
manner behind the magnetic core (61, 62), and the fifth arrangement (55-57) further
comprising a resistive and capacitive coupling, the resistive and capacitive coupling
comprising a resistor (53) for matching the first or second cable (21-24) with respect to the

data signal and comprising a capacitor (52, 54) for blocking the power signal.
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