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Description

[0001] This invention relates to a coil construction for
a signal separating device.
[0002] GB-A-1520030 and GB-A-1600987 describe
signal separating devices which act to isolate the d.c.
power supply circuit for the heating element of an elec-
trically heated motor vehicle window from the antenna
circuit of a radio receiver or transmitter connected to the
heating element, so that the heating element can be
used simultaneously for heating purposes and as a ra-
dio transmitting or receiving antenna.
[0003] The described devices uses a bifilar coil for sig-
nal separation purposes. The two windings or the coil
are connected respectively between opposite ends of
the heating element and positive and negative terminals
of the d.c. power supply circuit, whereby the coil can
present a high blocking impedance to radio signals with
a low resistance for d.c. currents. Signal separation can
therefore be effected in a particularly convenient and ef-
ficient manner.
[0004] Conventionally, bifilar coils are manufactured
by machine-winding two side-by-side wires together
around a former. This results in two windings which are
wound in a common direction, which have a common
diameter and axial length, and the turns of which lie ax-
ially next to each other. For signal separation purposes
as mentioned above, the windings are enclosed within
a pot core structure (ferrous ceramic structure) with
ends of the windings projecting axially downwardly
through openings in the structure for connection purpos-
es. US 3812443 describes the coil assembly of a trans-
former having an inner helical coil winding telescopically
inserted within another outer helical coil winding.
[0005] Present trends are towards the use of higher
current consumption motor vehicle window heating ele-
ments, say 30 amps or more, and there is therefore a
requirement for bifilar coils with thicker gauge windings.
However, with the above mentioned conventional con-
struction, thicker gauge windings result in increased ax-
ial bulk which is undesirable. An axially compact con-
struction is desirable to permit easy mounting at a re-
quired position close to the motor vehicle window so as
to minimise tuning problems due to lead inductance and
capacitance. Also, with the conventional construction,
the projecting connection ends of the windings follow a
curved or bent path where they feed into the adjacent
end turns and, in the case of axially side-by-side thicker
gauge wires this adds considerably to the axial bulk and
also can be difficult to achieve or control with conven-
tional winding equipment.
[0006] An object of the present invention is to provide
a bifilar coil construction which can be easily and con-
veniently manufactured, and with which axial bulk can
be minimised, even with thicker gauge wires.
[0007] According to a first aspect of the present inven-
tion therefore there is provided a signal separating de-
vice as set forth in Claim 1.

[0008] With this arrangement, an axially compact con-
struction can be readily manufactured, even with thicker
gauge wires.
[0009] The signal separating device may include oth-
er components as appropriate for example including ca-
pacitors, diodes, chokes, matching circuitry for match-
ing the heating element to the antenna circuit of the radio
apparatus, and tuning circuitry to give efficient operation
at different frequency bands (am, vhf).
[0010] In one embodiment each winding has final top
and bottom turns which terminate in respective bent
ends with straight terminal end portions which project
alongside the coil in the axial direction of the coil. Pref-
erably, the bottom said terminal end portion projects
downwardly freely away from the coil, and the top said
terminal end portion projects downwardly freely from the
coil alongside and spaced from the outer surface there-
of. Preferably also, the terminal end portions are spaced
circumferentially from each other.
[0011] In a particularly preferred embodiment, at least
one of the top and bottom bent ends is stepped side-
ways so that the top terminal end portions of the two
windings are spaced apart from each other, as also are
the bottom terminal end portions.
[0012] The core may have top and bottom radially ex-
tending slots through which the top bent ends and the
bottom bent ends respectively project.
[0013] The separate windings comprise two spiral
windings disposed one on top of the other. This results
in a 'flat', or reduced axial bulk, construction and the
ends of the windings can be readily separately turned
up or down or otherwise bent to form connections with-
out unduly axially displacing the turn structure of the
windings.
[0014] Thus, the present invention may be construct-
ed by a method wherein the two windings are formed as
spiral, and said coils are disposed axially one on top of
the other.
[0015] Preferably, the coils are of common diameter
and are disposed in contact with each other.
[0016] Reference is made to European Patent Appli-
cation No. 93905538.0 (Granted under Patent No.
EP0635165 B1), from which the present case was di-
vided, which has claims directed to a signal separating
device (not falling within the scope of the present
claims), embodiments of which will now be described
further by way of example only and with reference to the
accompanying drawings in which:

Fig. 1 is a simplified diagram of one form of a signal
separating device including a bifilar coil construc-
tion;
Fig. 2 is a sectional view through the bifilar coil con-
struction on the line A-A of Fig. 4.
Figs. 3 and 4 are views from below and above of
the construction of Fig. 2;
Fig. 5 is a side view of the outer winding of the coil
construction.
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Figs. 6 and 7 are views from above and below of
the two windings of the coil construction; and
Fig. 8 is a sectional view on the line B-B of Fig. 6.

[0017] The signal separating device shown is for use
with a conventional heated rear window of a motor car
to enable this to be used as a receiving antenna for a
car radio.
[0018] The device comprises a housed circuit 1 which
is fixed close to the heated window 2 e.g. beneath the
rear parcel shelf or within the roof lining.
[0019] The housed circuit 1 has five terminals 3, 4, 5,
6, 7, two of which 3, 4 are connected to the heating el-
ement 2 of the window, another two of which 5, 6 are
connected to d.c. positive and earth of the car d.c. power
supply via the usual dashboard switch, and the other of
which 7 is connected by a shielded cable to the car radio
antenna input circuit.
[0020] The housed circuit 1 includes a double wound
coil 8 having two windings 9,10 of common direction or
hand which are interposed respectively between d.c.
positive and earth and the two ends of the heating ele-
ment 2.
[0021] The antenna terminal 7 is linked to the heating
element 2 between the heating element 2 and the dou-
ble wound coil 8. Other components for matching, tun-
ing, assistance in isolation, balancing of the signals at
the ends of the heating element etc. may be incorporat-
ed but are not all shown here.
[0022] The double wound coil comprises two sepa-
rate windings 9, 10 each of say 5 turns of a thick gauge
copper wire capable of carrying said 30 amps without
overheating and without significant voltage loss due to
resistance.
[0023] Each winding coil 9, 10 has a bottom turn which
terminates in a downwardly bent end 11, 12 projecting
freely away from the coil parallel to its axis. Each coil
also has a top turn which terminates in a downwardly
bent end 13, 14 projecting freely from the coil alongside
and spaced from the outer surface of the coil parallel to
its axis.
[0024] The inner coil 9 has an outer diameter which
is very slightly smaller than the inner diameter of the out-
er coil 10. The end 11 of the inner coil is bent directly
downwardly whereas the ends 13, 12, 14 of the inner
and outer coil are stepped to one side before being bent
downwardly.
[0025] The inner coil 9 is fitted within the outer coil 10
so that they are closely in contact with each other. The
bottom projecting ends 11, 12 are alongside each other
but are spaced apart due to the abovementioned step-
ping. A similar arrangement applies to the top projecting
ends 13,14.
[0026] Due to the fact that the end 11 is bent directly
downwards whereas the other ends 12-14 are stepped
as described, it will be understood that the coil 9 can be
quickly and easily inserted into the coil 10 after winding
without any further bending or forming of the ends 11-14.

[0027] The coils so far described can be readily
formed with a conventional winding machine since it is
a single wire which is being wound. In particular, the
ends 11, 12, 13, 14 can be readily bent and fed into (or
fed out of) the associated end turn in a particularly sim-
ple and accurate manner, and without requiring undue
axial distortion or displacement of the end turn, even
with the thick gauge wire.
[0028] The resulting coil construction 8 has reduced
axial bulk due to the radial spacing of the turns of the
two windings 9, 10 and due to the above mentioned re-
duced displacement of the end turns.
[0029] The coil construction 8 is accurately shaped
and configured and so it can be easily assembled with
a conventional pot core, as shown in the drawing.
[0030] The pot core is formed in two halves 15, 16
each consisting of an inner hollow cylinder, 17, an outer
hollow cylinder 18 and an end plate 19. These cylinders
17, 18 and the end plate 19 are formed integrally in one
piece from a ferrous ceramic structure.
[0031] There is a gap in the outer cylinder 18 and the
end plate 19 forming a radial slot 20, and there is a cen-
tral hole 21 in the end plate 19.
[0032] The core halves 15, 16 are assembled top and
bottom around the coil construction with the radial slots
20 offset to receive the projecting ends 11, 12, 13, 14.
The halves 15,16 are clamped in position tightly in con-
tact with each other with a bolt 22 passed through the
holes 21 and the inner cylinders 17 and engaging a nut
23.
[0033] It is of course to be understood that the inven-
tion is not intended to be restricted to the details of the
above embodiment which are described by way of ex-
ample only.

Claims

1. A signal separating device (1) for use with a window
heating element (2) of a motor vehicle, the signal
separating device having a first pair of terminals
(3,4) for connection to the heating element, a sec-
ond pair of terminals for connection to d.c. power
supply for the heating element, and an antenna ter-
minal (7) for connection to radio transmitting and/or
receiving apparatus, characterised in that the sep-
arating device (1) includes a coil assembly (8) hav-
ing first (9) and second (10) separate spiral coil
windings wound in the same direction, disposed ax-
ially one on top of the other, and the windings having
the same number of turns as one another.

2. A signal separating device according to claim 1 in
which each separate spiral coil winding (9,10) forms
a helical spiral coil.

3. A signal separating device according to any previ-
ous claim in which the separate spiral coil windings
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(9,10) are disposed in contact with one another.

4. A signal separating device according to any previ-
ous claim in which the separate spiral coil windings
(9,10) are of the same diameter.

5. A signal separating device according to any preced-
ing claim in which the antenna terminal (7) is con-
nected intermediate the heating element (2) and the
double-wound coil assembly (8).

6. A signal separating device according to any preced-
ing claim further comprising circuit components for
matching, tuning, assistance in isolation of signals.

7. A signal separating device according to any preced-
ing claim in which the heating element (8) is con-
nected in series between the two separate spiral
coil windings (9, 10)

8. A signal separating device according to any preced-
ing claim in which each separate spiral coil winding
(9,10) is formed from wire, at least one end portion
of which projects axially of the spiral coil winding.

9. A signal separating device according to claim 9 in
which at least one of the said end portions is radially
displaced from the spiral coil winding (9,10) by a ra-
dial portion of wire.

10. A signal separating device according to claim 9
wherein the end portions are spaced circumferen-
tially from each other.

11. A signal separating device according to claim 9
wherein a first axially projecting end portion projects
downwardly freely away from the separate spiral
coil, and a second end portion projects downwardly
freely from the coil alongside and spaced from the
outer surface thereof.

12. A signal separating device according to any preced-
ing claim further comprising a magnetic core having
inner (17) and outer (18) cylindrical parts respec-
tively within and around the coil assembly.

13. A signal separating device according to claim 12 in
which the core is a pot core formed in two sections
(15,16) which are clamped together by a extending
clamping device (22) which extends axially of the
coil assembly.

Patentansprüche

1. Signaltrennvorrichtung (1) zur Verwendung bei ei-
nem Fensterheizelement (2) eines Kraftfahrzeugs,
wobei die Signaltrennvorrichtung ein erstes Paar

Anschlüsse (3, 4) zum Anschließen an das Heize-
lement, ein zweites Paar Anschlüsse zum Anschlie-
ßen an eine Gleichstromquelle für das Heizele-
ment, sowie einen Antennenanschluss (7) zum An-
schließen an eine Funk- bzw Rundfunkübertra-
gungs- und/oder -empfangsvorrichtung umfasst,
dadurch gekennzeichnet, dass die Trennvorrich-
tung (1) eine Spulenanordnung (8) mit ersten (9)
und zweiten (10) getrennten Spiralspulenwicklun-
gen umfasst, die in die gleiche Richtung gewickelt
sind, wobei eine axial auf der anderen angeordnet
ist, und wobei die Wicklungen die gleiche Anzahl an
Windungen aufweisen.

2. Signaltrennvorrichtung nach Anspruch 1, bei der je-
de getrennte Spiralspulenwicklung (9, 10) eine
schraubenförmige Spiralspule bildet.

3. Signaltrennvorrichtung nach einem der vorange-
gangenen Ansprüche, bei der die getrennten Spi-
ralspulenwicklungen (9, 10) so angeordnet sind,
dass sie einander berühren.

4. Signaltrennvorrichtung nach einem der vorange-
gangenen Ansprüche, bei der die getrennten Spi-
ralspulenwicklungen (9, 10) den gleichen Durch-
messer aufweisen.

5. Signaltrennvorrichtung nach einem der vorange-
gangenen Ansprüche, bei der der Antennenan-
schluss (7) zwischen das Heizelement (2) und die
Doppelwicklungsspulenanordnung (8) eingeschal-
tet ist.

6. Signaltrennvorrichtung nach einem der vorange-
gangenen Ansprüche, die weiters Schaltungskom-
ponenten zum Anpassen, Abstimmen und Unter-
stützen der Isolierung der Signale umfassen.

7. Signaltrennvorrichtung nach einem der vorange-
gangenen Ansprüche, bei der das Heizelement (8)
in Serie zwischen die zwei getrennten Spiralspulen-
wicklungen (9, 10) geschaltet ist.

8. Signaltrennvorrichtung nach einem der vorange-
gangenen Ansprüche, bei der jede getrennte Spi-
ralspulenwicklung (9, 10) aus einem Draht gebildet
ist, wobei zumindest ein Endabschnitt davon axial
zur Spiralspulenwicklung vorragt.

9. Signaltrennvorrichtung nach Anspruch 9, bei der
zumindest einer der Endabschnitte radial um einen
radialen Drahtabschnitt von der Spiralspulenwick-
lung (9, 10) versetzt ist.

10. Signaltrennvorrichtung nach Anspruch 9, worin die
Endabschnitte den Umfang entlang voneinander
beabstandet sind.
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11. Signaltrennvorrichtung nach Anspruch 9, worin ein
erster axial vorragender Endabschnitt frei von der
getrennten Spiralspule nach unten vorragt und ein
zweiter Endabschnitt von ihrer Außenfläche beab-
standet und dieser entlang frei von der Spule nach
unten vorragt.

12. Signaltrennvorrichtung nach einem der vorange-
gangenen Ansprüche, die weiters einen Magnet-
kem umfasst, der einen inneren (17) und einen äu-
ßeren (18) zylindrischen Teil aufweist, die sich in-
nerhalb der bzw. um die Spulenanordnung herum
befinden.

13. Signaltrennvorrichtung nach Anspruch 12 bei der
der Kern ein Topfkern ist, der in zwei Abschnitten
(15, 16) ausgebildet ist, die durch eine sich erstrek-
kende Klemmvorrichtung (22) aneinander ge-
klemmt sind, die sich axial zur Spulenanordnung er-
streckt.

Revendications

1. Dispositif de séparation de signal (1) pour utilisation
avec un élément chauffant (2) d'une vitre d'un véhi-
cule moteur, le dispositif de séparation de signal
présentant une première paire de bornes (3, 4) pour
la connexion à l'élément chauffant, une seconde
paire de bornes pour la connexion à une alimenta-
tion en courant continu de l'élément chauffant et
une borne d'antenne (7) pour la connexion à un ap-
pareil de transmission et/ou de réception radio, ca-
ractérisé en ce que le dispositif de séparation (1)
comporte un ensemble de bobines (8) présentant
des premier (9) et second (10) enroulements de bo-
bine spirale séparés enroulés dans la même direc-
tion, disposés axialement l'un au-dessus de l'autre,
et les enroulements ont le même nombre de tours
l'un et l'autre.

2. Dispositif de séparation de signal selon la revendi-
cation 1, où chaque enroulement de bobine spirale
séparé (9, 10) forme une bobine spirale hélicoïdale.

3. Dispositif de séparation de signal selon l'une des
revendications précédentes, où les enroulements
de bobine spirale séparés (9, 10) sont disposés en
contact l'un avec l'autre.

4. Dispositif de séparation de signal selon l'une des
revendications précédentes, où les enroulements
de bobine spirale séparés (9, 10) ont sensiblement
le même diamètre.

5. Dispositif de séparation de signal selon l'une des
revendications précédentes, où la borne d'antenne
(7) est connectée entre l'élément chauffant (2) et

l'ensemble de bobine enroulé en double (8).

6. Dispositif de séparation de signal selon l'une des
revendications précédentes, comprenant en outre
des composants de circuit pour l'adaptation, l'ac-
cord, l'assistance lors de l'isolation des signaux.

7. Dispositif de séparation de signal selon l'une des
revendications précédentes, où l'élément chauffant
(8) est monté en série entre les deux enroulements
de bobine spirale séparés (9, 10).

8. Dispositif de séparation de signal selon l'une des
revendications précédentes, où chaque enroule-
ment de bobine spirale séparé (9, 10) est réalisé en
un fil dont au moins une portion d'extrémité fait
saillie axialement de l'enroulement de bobine spira-
le.

9. Dispositif de séparation de signal selon la revendi-
cation 9, où au moins l'une desdites portions d'ex-
trémité est déplacée radialement de l'enroulement
de bobine spirale (9, 10) par une portion radiale du
fil.

10. Dispositif de séparation de signal selon la revendi-
cation 9, où les portions d'extrémité sont espacées
circonférentiellement l'une de l'autre.

11. Dispositif de séparation de signal selon la revendi-
cation 9, où une première portion d'extrémité faisant
saillie axialement fait saillie vers le bas, librement
au loin de la bobine spirale séparée, et une seconde
portion d'extrémité fait saillie vers le bas librement
de la bobine le long de sa surface extérieure et es-
pacée de celle-ci.

12. Dispositif de séparation de signal selon l'une des
revendications précédentes, comprenant en outre
un noyau magnétique présentant des parties cylin-
driques intérieure (17) et extérieure (18), respecti-
vement, dans et autour de l'ensemble de bobines.

13. Dispositif de séparation de signal selon la revendi-
cation 12, où le noyau est un pot de ferrite formé en
deux sections (15, 16) qui sont serrées ensemble
par un dispositif de serrage d'extension (22) qui
s'étend axialement de l'ensemble de bobines.
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