COl L -CONSTRUCFI ON TECHNI CAL FI ELD Thi s |nvenQEGMMHEWa¢ s to a
~bitilar coil construction. BACKGROUND ART 5 Bri patents GB
1520030 and GB 1600987 describe signal separating devices which
act to isolate the d.c. power supply circuit for the heating

el ement of an el ectrically heated gotor vehicle wi ndow fromthe

ant enna circuit of a radio receiver or transmtter connected to the

10 heating elenment, so that the heating el enent can be used

simul taneously for heating purEds CONSERUGEION, radio transmtting
or receiving antenna. The descri bed devices use a bifilar coil for
si gnal S ses. The two wi ndings of the coil are 15
connect ed respect iyel ylﬁ%,\(f% %q%%ggetgwsodﬂa‘nfa*}ectmt £8%s truct &g Ment

and positive and negat ve er m nal power supply circuit,

wher eby the cqidcxembuRbegsept a high bl ocki ng i npedance to radio
signals with gaTowTresistance “for d.c. currents. Si gna
separati or® can tiperiefiehe bates eGBect®2D03® aapdr tGREUl&PPH8E¢ordessirdie and

ef ficient manner. Conventional |y, bifilar coils are
manuf act ur ed .dgiygnal separating devices which act to isolate the d.c.

power supply circuit - for the heating element of an

electrically heated motor vehicle window from the antenna

circuit of a radio receiver or transmitter connected to the

10 heating element, so that the heating element can be used

simultaneously_ for heating Bpurposes ana as a radio
transmitting or receiving an.tenna. |

The described devices use a bifilar coil for signal

separation purposes. | The two windings of the coil are

15 connected respectively between opposite ends of the heating

élement and positive and negati\;e terminals of the d.c.

power supply circuit, whereby the coil can present a high

blocking impedance to radio signéls w1th a low resistance

for d.c. currents. Signal separation can therefore be

20 .effected in a particularly convenient and efficient manner.

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 direcfion, which have a common diameter and axial

25 length, and the turns of which lie axially next to each

other. For signal separation purposes as mentioned above,



machp ne- wi'ndi ng two side-by-side wires together around a former. This

resul ts, in two wi ndings which are wound in a conmpn direction, which
have a common di aneter and axial 25 Ilength, and the turns of which lie
axially next to each other. For signal separation purposes as

ment i oned above, - 2- t he
w ndi ngs are enclosed within a pot core straucture (ferrous ceramc
structure) with ends of the w ndings projecting axially downwardly

t hrough openings in the structure for connection purposes. 5

Present trends 2% tHRARISt h8TEsETEHORPEhSF LI et POt  GOF®suRBFRSH St or
vehi cl e wi ndow ' el , 30 apps or. nor d there.is
[F8L00 L BPRRE. $qere) SR ol i, U, S o

therefore a requitrene 0 | ar W er gauge _
However, with projdd@indPowsidBAYi 0g&ehwRRMENt '&%hgﬁOHSEEH§ﬁ¢Qn1iﬂ hi gleer
gauge 10 w nd? ngs result. in increased axial bul which 1is
undesirabl e. Astaxt@iley foanpanhectitei puepobsasi s desirabl e to permt
easy nounting at a required position close to the . motor vehicle w ndow
so as to nifinise tREASRPtprivianedfs W towardsy theaysei mfuchigher ewgrent
capaci tance. c':%r?soﬁmpfyy.lotnh mE)ril.gr v.ehicle window heating elements, say

30 amps or more, and there is therefore a requirement for
bifilar coils with thicker gauge windings. However, with
the above mentioned conventional construction, thicker gauge
10 windings result in increased axial bulk which is
undesirable. " An axially compact construction is.desirable
to permit easy mounting at a required position close tb the
motor vehicle window so as to minimise tuning problems due
to 1lead inductance and capacitance; Also, wifh the
15 conventional construction, the projecting connection ends of
the windings follow a curved or bent path where they feed
into the adjacent end turns é;ﬁ, in. the case of axially
side-by-side thicker gauge wires this adds conside;ably to
the axial bulk and also can be difficult to achieve or

20 control with conventional winding equipment.
An object of the present invention is to provide a
bifilar coil construction ‘whicﬂ can be easily and
conveniently manufactured, and with which axial bulk can be

minimised, even with thicker gauge wires.

25 DISCLOSURE OF THE INVENTION

According to one 'aspeét' of the present invention



15 cenvent’i onal construction, the projecting connection ends of t he
wi ndi ngs follow a curved or bent path where they feed into the

adj acént end turns and, in the case of axially si de- by-si de thicker
gauge wires this adds considerably to the axial -bul k and al so can be
difficult to achieve or 20 control w th conventional w nding equipnent.
An object of the present invention is to-pBovide a bifilar coi
construction mhich can be easily and conveni ently manufact ured,
and wi th which XI buI can be even W th thlckercgau ge

wres 25 DS LR A Lt e SP e SR R

of the preseniyy 'rﬁ¥§ﬂ§'qﬂrst and secon w.indn.n%I of common directiom”
therefore there is provided a bifilar coil construction conpri sing

first and secorthashpdengsedf iaongmit dth€cCwiflings atbarsapheatsed iFBrabat
the wi ndings are separately forned wi ndi ngs di sposed bodily al ongsi de
each other. 5windingyyjdisposed Podihyeatongsiden eachabkheronpact
constructlgn can be readllg manuf act ured, even wi.th thicker gauge

wires. ThEEPs EPAF PRSIt uctt of 3l Par EeMRASH |SPRSTLEE1eR

can be readily manufactured, even with thicker gauge wires.

The bifilar coil construction is particularly suited to
use in a signal separating device for use with a motor
vehicle window heating element.

10 Thus, and in accordance with a second aspect of the
present ipventioh there is provided a signal separating
device for use with a motor vehicle window ﬁeating element,
said device having a pair of first'terminals for connection
to the heating element a pair of second terminals for

15 connection with the motor vehicle d.c. power supply for the
heating element, an antenna terminal for connection to the
antenna circuit of motor vehicié.radio transmitting and/or
receiving apparatus, and a bifilar coil construction having
first and second windings of common direction interposed

20 petween the pair of first terminals and the pair of second
terminals so as to permit passage of d.c. current from the
power supply to the héating element whilst blocking passage
of radio signals from the heating element to the d.c. power
supply, the antenna terminal being connected between the

25 heating element and the bifilar coil, characterised in that

the windings of the bifilar coil construction are separately



use fn‘a-signal separating device for use with a notor vehi cl e wi ndow
heating. el enent. 10 Thus, and in accordance wth a second aspect of
the present invention there is provided a signal separating

device for use with a notor vehicle w ndow heating el enent, sai d
device having a pair of first termnals for connection to the heating
el ement a pair of second ternminals for 15 4cennection with the notor
vehicle d.c. power supply for the heati ng el enent, an antenna term nal
for connection to the _ antenna circuit of notor vehicle radio
“transnitting andPsiRed windings ¢iggoapParedily adenIsipererch dier-
construction havingThe . tirs&land sec?nd erHg ngs of_ commpn directi

interposed 20 betweén thé pair OF Frrdf9ermMiacs and t ha pal eof°g£%5nd

termnals SO aschbRpBREMS PASSHURIHialeC £otUkaRb1E OREIding caph@Webyrs,
supply to the heating el enent whilst bl ocki ng passage of radio signhals

from the heati ngiebBesgnthéled henakahingowdtrcuitrySAppl yaté¢himqanihenhaating
term nal being connected between the 25 heating elenment and the bifilar
coi |, charaBterededenh thatthe antpppawcpurnit of the w4id arpegptus, and

construction are separ at.el -4-
tunggg circ&itry to give efficient operation at different

frequency bands (am, vhf).
The separate windings of the bifilar coil construction
of the invention may comprise two cylindrical (or generally

10 cylindrical) windings which are of slightly different
diameters so " that the first winding can fit closely within
the second winding, the turns of the first winding therefore
being spaced radially inwardly of the turns of the second
winding.

15 Thus, and in accordance with a third aspect of the
present invention, there is provided a method of
manufacturing the bifilar cozi- construction of the first
gspect of the invention wherein the first winding is formed
as a cylindrical (or generally cylindrical) coil, the second

20 winding is formed as a separate cylindrical’ ' (or generally
cylindrical) coil having én internal diameter greater than
the external diameter of the coil of the first winding, and
the first winding is fitted within the second winding.

Preferably the said internal and external diameters are

25 closely similar so that the outer surface of the first

winding contacts or is in ‘close proximity to the inner



fornedumﬁﬁdings di sposed bodily al ongsi de each ot her. The signal

separating device may include other conponents as appropriate for
exanpl e i ncl udi ng capacitors, di odes, chokes, matching circuitry for
mat ching the heating 5 el enent to the antenna circuit of the radio
apparatus, and tuning circuitry to give efficient operation at

di fferent frequency bands (am vhf). The separate w ndi ngs of
the bifilar coil construction of tte 3 Avention may conprise two

cylindrical (or generally 10 cylindrical) wndings which are of

slightly diffgh8ake of tHkAEBLIGIS w?&. &Hgt £6 PG T %n\é'hgg%nga&fﬂ fit

closely within the second w nding, The furns o I rst ndlng

t herefore bewighspatedmeatoa) | yhé pridilngsofcahh et Ebhfe@f ed €1 aGRNd

wi ndi ng. 15 Thus, and in accordance with a third aspect of the

pr esent i nverongienient hgr e eYQP- pridhi debicker mtadvge wofke, especially
manuf acturing . the bifilar coj COH%}rUCtlon of the first aspect of the

i nventi on V\herbéﬁcr?“re‘ﬁe e §P45 odi 1e ¥ipgingg are fed ’a“’E’S/I'F}Pﬁjr? HCensr
[ | | f
general l'ygCy ' tﬁ? ol sugn;ﬁleﬁ seed -y, 0J:eb - Cé’lr&)g osr corrr\rr%s abetween

separ at e cyI|n or genera coi | having

internal di an&t}ﬁr GiRAtaia than turns tdag e%_t %aahf! a@@éﬁﬁqﬁt_é&e Céﬂilnlceof
the first w nding, and the first winding is Titted within the second

wi ndi ng. the wi2ndfiggalfbynshargaradiat kr nglacedd thxt exhal Ioh Boreiar Hear
25 closely simlar so that_ the outer_surface of the first
kept to a minimum, and the fact that the said bends or
curves of the ends occur in single, rather than twin wires

10 can also assist in this respect.

With innér and outer windings, the overall coil
structure is of generally cylindrical form and it is
possible (and preferred) to use a conventional core having
inner and outer cylindrical parts, respectively within and

15 around the coil structure,. joined by integral end plates.
The core may be a pot core and may be formed in two sections
which are clamped together by an axié.l'.iy extending clamping
device such as a nut and bolt. Appropriate slots mdy be
provided for the connection ends.

20 In one embodiment each winding has final t'op 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. Preferably, the bottom
said terminal end portion projects downwardly freely away

25 from the coil, and the top said terminal end portion

projects downwardly freely from the coil alongside and



wi ndi ng contacts or is in close proximty to the inner

-5-, . surface of the second wi nding for maxi num space savi ng.

Wth this nethod, the wi ndings can be formed easily and conveniently,
even with thlcker gauge wire, especially because the ends of the

wi ndings are fed into the adjacent. 5 end turns as single wres whereby
bends or curves between the ends and the turns can be readily
acconmodat ed. Si nce the winding turnsgare radially spaced the axi al
bul k can be kept to a mninum and the fact that the said bends or
curves of the ends occur in single, rather than twn wires 10 can also
assist in this respred from the ouperkurfines therenf.cr Ruefeirahdy ahsopvﬂnall
coi l structure js of generall indrical formand it is

possi bl e (and prEFEIYRD) R Bgétw{%r%%ﬁpéﬁsﬁ EorevmpERAenFially fremreamiy

outer cylindricalyparts, respectively within and 15 around the coi

structure, joined by 1 ntegral end plates. The core may be a pot core
and may be forned ind v FaadicANarly prébéshed’ ndaimead, tQQeﬁQQEtQNhé”bf
axi al l'y -extendi ng cl anpi ng devi ce such as a nut and

Appropri at e $|otgh¢mgpgyand bottom bent ends is stepped 51deways 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.

The core may have top and bottom radially extending

10 slots through which the top bent ends and the bottom bent
ends respectively project.

Alternatively, the separate windings may comprise two
spiral (or helical) wihdings dispos_ed one on top of the
other. This results in a ‘flat', or reduced axial bulk,

15 construction and the ends of the windings can be readily
separately turned up or down’aor qtherwise bent to form
connections without unduly axially displacing the turn
structure of the winéings.

Thus, and in accordance with a fourth aspect of the

20 present invention there is provided a method of
manufacturing the bifilar coil construction of the first
aspect of the invention wherein the two windings are formed
as spiral or helical coils, and said coils are disposed
axially one on top of the other.

25 Preferably the coils are' of common diameter and are

disposed in contact with each other.



prodeed for the connection ends. 20 I n one enbodi mrent each w ndi ng

has final top and bottom turns which termnate in respective bent ends
wi th ‘strai ght term nal end portions which project alongside the coi

in the axial direction of the coil. Preferably, the bottom sai d
term nal end portion projects downwardly freely anay 25 from the coil
and the top said termnal end portdon- projects downwardly freely
fromthe coil al ongsi de and - 6-
spaced fromthe oytersurface thereof. Preferably also, the term na

end portions are &6 SULELDRT SN STEARETUF? 7 dhtdh TourthopRgect of the |
a part'CU|ar|ydR;|S Stegaﬁnggd dedablkﬁaft?éggaé% uc%ure gener ﬁg

bott om bent en pped sideways so't FAT Pl

portions of theideosyimditBOSEHAE Sd¥re88ed abo@Balin fé&{ﬂé‘&%not»h% @ al so
are the bottomterm nal end portions. The core may have top
and bottom r aditsind) asxpesridiof) tlid Bredentt hlmteglnimhi,clntt beitgpubéststeyvds and
t he botton1bent

that the coils have central apertures thereln to receive the

central part of the core.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described further by way of
example only and with reference to the accompanying drawings
10 in which:

Fig. 1 *is a simplified diagram of one form of a
signal separating device including a bifilar
coil constfuction according to one embodiment
of the invention;

15 Fig. 2 is a sectional view through the bifilar coil

construction 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
20 coil construction.
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 1line B-B of

Fig. 6.

25 BEST MODE OF CARRYING OUT THE INVENTION

The signal separating device shown is for use with a



ends tespectively project. Al ternatively, the separate w ndings
may .conprise two spiral (or helical) w ndings di sposed one on top of
the -~ other. This results in a 'flat', or reduced axial bulk, 15
construction and the ends of the wi ndings can be readily separately
turned up or down or otherwi se bent to formg _  connections w thout unduly
axially displacing the turn structure of the wi ndings. ° Thus,
and in accordance with a fourth aspect of the 20 present invention
there 1is pr owdadeentiona hehkatied ofrear wimdpuwf adt uei mgtohechrf itbarenabilke

construction of the first aspect of the invention wherein the two

wi ndi ngs are fortd§ to. bea‘ése%p"}srél reSF’-Hb‘Pﬁ c’é}t%al for gngrEfafivils are
di sposed axi al 0 on_taop of .the P ef 1l bI y

coils are of comm|T¥‘§| g%é’ & é:nﬁpnses H %To%scelcfcul cont'aEC fté‘&(?ﬁ
ot her. . close to the heated window 2 e.g. béneath the reég“iarcel
resulting coil structure of the fourth aspect of the I nvention can be
provi ded wi 5h a stend struithie tdenebvalfl yining. like formto that

descri bed above in connection with the
The housed circuit 1 has five terminals, 3, 4, 5, 6, 7,

two of which 3, 4 are connected to the heating element 2 of
the window, another two of which 5, 6 are connected to d.c.
positive and earth of the car d.c. power sﬁpply via the
10 usual dash board switch, and the other of which 7 is
connected by a shielded cable to the car radio antenna input
circuit.
The housed circuit 1 includes a bifilar coil 8 having
two windings 9, 10 of common direction or hand which are
15 interposed respectively between d.c. positive and earth and
the two ends of the heating element 2.
The antenna terminal 7 is*linke@wto the heating element
2 between the heating elemeﬁt 2 aﬁd the bifilar coil
-construction 8. Other components for matching, tuning,
20 assistance in isolation, balancing of the signals at the
ends of the heating element etc. may be incorporated but are
not all shown here.
The bifiiar coil construction comprises +two separate
windings 9, 10 each of say 5 turns of a thick gauge copper
25 wire capable of carrying said 30 amps without overheating

and without significant voltage loss due to resistance.



third,ésbéct of the present i nvention, it bei ng understood 5 that the

coi.ls have central apertures therein to receive the central part of

t he core. BRI EF DESCRI PTI ON OF THE DRAW NGS The invention
wi Il now be described further by way of exanplé only and with
reference to the acconpanying draw ngs 18 I n which: Fig 1 - IS
a sinplified diagramof one formof a =~ 7 ~ si gna

separating device including a bifilar coil construction
according to one ezkddi ¥BR&ing coil 9, 10 has Ofa th%thMen£d£H1 whian Fi 0.
2 Is a sectional view through fhe bifilar co

construction Merdi@alteneik\- A ddwnwiagdld; bent erd g4, 32apdo§ec€&ng firiceWy
from below and above of the ) . construction of Fig. 2;
Fig. 5 - avay fropdehei el bParpdlelt e %ﬁﬁuﬁﬁﬂj-ofEﬁﬁé copl also has

coi l constructlon and 7 are v from abpve and Iom1of
the two b eurn iy, TePRtadved i s Pt T BER b,

Fig. 8 ec?in§eErle@Rd! £ Wi WneOtoitiNG 1 didie aeB-dRdfspacea £

Fig. 6. 35 Bé’séf’%ﬁ%én%: CARRYI NG OUT "THE 1 NVENTT © *Pfe “si gnal

separ ati ng devie cutewdukfaé¢®rofiaheWcblll parallel to its axis.
The inner coil 9 has an outer diameter which is very
slightly smaller than the inner diameter of the outer coil
10. The end 11 of the inner coil is bent directly
10 downwardly whereas thé ends 13, 12, 14 of the inner and
outer coil are stepped to one side before being bent
downwardly.
The inner coil 9 is fitted within the outer coil 10 so
that they are closely in contact with each other. The
15 bottom projecting ends 11, 12 are_alongside each other buf
are spaced apart due to the above mentioned stepping. A
similar arrangement applies to fhe tog_projecting ends 13,
14.
Due to the fact +that the end 11 is bent directly
20 downwards whereas the other ends 12-14 are. stepped as
described, it will be understood that the coill9 can be
quickly and easily inserted into the coil 10 after winding
without any further bending or forming of the ends 11-14.
The coils so far described can be readily formed with a
25 conventional winding machine since it is a single wire which

is being wound. In particular, the ends 11, 12, 13, 14 can



-8- - .- . 'conventional heated rear wi ndow of a notor car to enable

thi.s t-o be used as a receiving antenna for a car radio. The devi ce
conprises a housed circuit 1 which is fixed cl ose to the heated w ndow
2 e.g. beneath the rear parcel 5 shelf or within the roof Iining.

The housed circuit 1 has five termnals, 3, 4, 5, 6, 7, two of which
3, 4 are connected to the heating el ement™ 2&f" t he wi ndow, another two
of which 5, 6-are connected to d.c. positive and earth of the car d.c.

power supply vig Egag}&% SRR SN rea?le 185 UlPlasdboatlel 7

I'S connecte e to the car I 0 ant enna 1 nput

circuit. end RRrAOUSEth GparMiichi1dri HCkiS e dakd fdddiratel kna&na@vl afa
two wi ndings 9, 10 of comon direction or hand which are 15 interposed

respectively bewigbnaut. reapbsing wndaed axdailh ddstortion tére displecegsent dbhie
heating el enent 2. The antenna terminal 7 is |linked to the heating
el enent 2 thEt GRENtUThe e"l‘r‘é‘af"ﬁﬁ@ t’é?eﬂ?e’rﬁk IRUGRI¥iFRe bifi I ar c0| I

constructiog 8.  Qhjigr, 91?%?”%811 g&@%ﬂ% 8 BEQ'P& c ‘12 'i‘ ce
in isolation, balancing a ends ol 1 eat
el enment etc. ”aﬁugetanQka%ﬁﬁﬁg QHSC?ﬁ@ of thd0tusdld 6¥“¥M& Q@Bew1nd1ngs
' "9, 10 and due to the above mentioned reduced displacement of
the end turns.

The coil construction 8 1is accurately shéped and

10 configured and so it can be easily assembled with a
conventional pot core, as shown in the drawing.

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

15 the end plate 19 are formed integrally in one piece from a
ferrous ceramic structure.

There is a gap in the oﬁ'-_i'::_er cylinder 18 and the end
plate 19 forming a ;adial slot 20, and there is a central
hole 21 in the end plate 19.

20 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 contact with each
other with a bolt 22 passed through the holes 21 and the

25 inner cylinders 17 and engaging a nut 23.

It is of course to be understood that the invention is



The bifilar coil construction conprises two separate wi ndi ngs 9, 10
each of. say 5 turns of a thick gauge copper 25 wire capable of carrying
said 30 anmps wi thout overheating and wi thout significant voltage |oss
due to resistance. - 9-

Each winding coil 9, 10 has a bottomturno which termnates in a
downwardly bent end 11, 12 projecting freely away fromthe coil
parallel to its axis. Each coil also has a top turn which term nates
in a downwar dl yndfeninteenfieil3 td 4be Sresprijtect i ty theedgtdilom ocfiethbeidbove

al ongsi de and spaced from _ . the outersurface of the coil parallel toits
axis. FmeRt ¥Birhoare dearrdhed, by bRl s¥sMeRe SndEry
slightly smaller than the inner dianmeter of the outer coil 10. The
end 11 of the inner <coil 1is bent directly 10 downwardly whereas the
ends 13, 12, 14 of the inner and _ outer coil are stepped to one side
bef ore bei ng bent downwar dl y. The inner coil 9 is fitted

wi thin thesouter coil 10 so that they are closely in contact with each
ot her. The 15 bottom projecting ends’'11, 12 are al ongsi de each ot her but
are spaced apart due to the above nentioned stepping. A

10

15

20

25
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simfar -a{rrangerrent applies to the top projecting ends 13, 14.
Due-to the fact that the end 11 is bent directly 20 downwards e
ot her- ends 12-14 are stepped as described, it w.ll be understood that

the coil 9 can be qui ckly and easily inserted into r
wi ndi ng wi t hout any further bendi ng-oa2ferm ng of “Inmmnullﬁmlm
The coils so far described can be readily forned with a *25° cohvéht i*ondl

wi ndi ng machinec nce it is a single wire which is being wound. In
particul ar, the=efes- 11, 12, 13, 14 can _

- 10 - beyregdidyebent and fQdskPulfidlc Qig'ikgofférggeaﬁﬁsgﬁé&%gd
end turn in a particut-arly sinple and accurate nner, ~an wi t hou

requiring unduewsxdfdgdli ST tbffio®! ddirpt 26 MMar@bterised N&ien@nhir ngheven
with the thick gauge wire. 5 The resulting coil construction 8 has
reduced axi al bwikdings dyge tseRavetedyli dormpdcwigddhgshdSturh® oflishes¢dwo

w ndi ngs 5 9, 10 and due to the above nentioned reduced displacenent of
the end turhs. Podily alopgsigdsi paghRafction 8 is accurately shaped and

2. A coil construction according to claim 1 characterised
in that the separate windings (9, 10) comprise first and
second generally cylindrical windings of different diameters
whereby the first winding (9) fits closely within the second

10  winding (10) with the turns of the first winding spaced
radially inwardly of the turns of the second winding.

3. A coil c-onstruction according to claim 2 characterised
in that the outer surface of the first winding (9) contacts
the inner surface (10) of the second winding.

15 4. A coil construction according to claim 1 characterised
in that the separate windings comprise two spiral or helical
windings disposed one on. top oﬁ-jthé other.

5. A coil construction accordiﬁg t§ .claim 4 characterised
in that the windings are of cbnunon diameter and are disposed

20  in contact with each other.

6. A coil .construction according to any one of claims 1 to
5 characterised by the provision of a core (15, 16) having
inner and outer cylindrical parts (17, 18) respectively
within and around the coil structure.

25 7. A coil construction according to claim 6 characterised

in that the cylindrical core parts (17, 18) are joined by



10 confi-glred and so it can be easily assenbled with a conventi onal

pot. cere, as shown in the draw ng. The pot core is forned in tmo
hal ves 15, 16 each consi sting of an inner hollow-<cylinder

outer hol | ow cylinder 18 and an end plate 19. These ¢ I|nders 17

and 15 the end plate 19 are formed integrally in one l!ﬂmnﬂ Iﬂ!ﬂ"””",
ferrous ceram c structure. Theteld3s-a gap in t 18
and the end plate 19 forning a radial slot 20, and there Fs cent’r al
hole 21 in the end plate The core hal ves 16 are

assenbl ed t op AHFY B%tltﬁ'f‘r‘? plate’:fr ddRd-the coil constructlon with the radial

slots 20 offsgf. » odi¥ rc%%esl (viacw&m pseegfam_ph :lr)]dél&}m 712ch913ace1=_§use5he

hal ves 15, 16 are clanped I n position t I'n contact wth each
other with a hbigl ttha2 m&sedrbhﬁeuehpbhecbeée&;ﬁae@nﬂntbﬁb Sctidner (17,

cylinders 17 and engagi ng a nut 23. ) It is of course to be
under st ood t héelt8)t hehiglverieonciamped together by paot axikdngedextenddng

restricted to the details of fhe above . enbodi ment. whi ch are descri bed
by way of ~exarfifid@PdRpydevice (22). : _

9. A coil construction according to claims 2 or 3, or any
one of claims 6-8 when dependent thereon characterised in
that each winding (9, 10) has final top and bottom turns
which terminate in respective bent ends with straight
10 terminal end portions (13, 14 and 11, 12) which project
alongside the coil in the axial direction of the coil.
10. A coil construction according to claim 9 characterised
in that the bottom said terminal end portion (11 or 12)
projects downwardly freely away from the coil, and the top
15 said terminal end portion (13 or 14) projects downwardly
freely from the coil alongside and spaced from the
outersurface thereof. o
1i1. A coil construction according to claims 9 or 10
characterised in that the terminal end portions (13 or_14,
20 and 11 or 12) are spaced circumferentially from each other.
12. A coil construction according to any one of claims 9-11
characterised in that at least one of the top and bottom
bent ends is stepped sideways so that the top terminal end
portions (13, 14) of the two windings (9, 10) are spaced
25 apart from each other, as also are the bottom terminal end

portions (11, 12).
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13. A coil cénstruction according to any one of claims 9-12
when deinendent on any one of claims 6-8 characterised in
that the core (15, 16) has top and bottom radially extending
slots (20) through which the top bent ends and the bottom
bent ends respectively project.

14. A signal separating device for use with a motor vehicle
window heating element, said device having a pair of first
terminals for connection to the heating element (3, 4), a
pair of second termin.als (5, 6) £for connection with the
motor vehicle d.c. power supply for the heating element, an
antenna termi_nal {(7) for connection to the antenna circuit
of motor vehicle radio transmitting and/or receiving
apparatus, and a bifilar coil (8) having first and second
windings (9, 10) of common direction interposed between the
pair of first terminals (3, 4) and the pair of second
terminals (5, 6) so as to perxrmit passage of d.c. current
from the power supply to the-he‘c'it_'ing__gllement whilst blocking
passage of radio signals from the heating element to the
d.c. power supply, the antenna terminal (7) being connected
between the heating. element and +the bifilar coil,
characterised in that +the bifilar coil (8) is a coil
construction according to ahy one of claims 1 to 8.

15. A method of manufacturing the coil construction of any
one of claims 1-3 or 6-8 when dependent thereon wherein the
first winding (9) is formed as a generally cylindrical coil,

the second winding (10) is formed as a separate generally



- 12-;':- - CLAT VB I.ADrfilar coil construction conprising first
and second n direction characterised in that the
wi ndi ngs are se ndl ngs (9, 10) disposed 5 bodi |y

al ongsi de each other. t . coil construction according to claiml
characteri sed in that the separat e-wisdi ngs (9, 10) conprise first and
second generally cylindrical w ndings of different dianeters wher eby

the first w nding gQ) fits closely within the second 10 w nding 10)
with the turnsydingmdcaly epid Hmvﬂggsﬁabekf‘ter“alr aidtaatertyru FRer&Ey dhabhe
turns of the s cond W n

2 characteris eXtelrﬁak hgfa’f'%%exbtﬁfephg%lr%oai EP‘ %?g?gccortﬁmq%g(tg?gcl arm

contacts anfd€ Eﬂ@erflsxlgtf aGendi Qloyt hes S%Q;diw' WAHG: the 4ecBnBOi L
construction according to claim 1 characterised in that the separat &

W ndi Ngs. CoNpPriisAihgo (sPj ral or heI ical - wi ndi ngs di sposed one on top
of -t he ot her. 5. A coil construction according to claim4
characterPsed 16. A jmethed tdfe wepufagruzing ofiheomﬂm drapeteectirh aré

di sposed 20 in contact with each_other. . A cail canstruction

according to &hi8Fe HfoTldi fE P-fovhen d%"%‘?‘%ﬁ“&ct"é‘r is&F By & ProvEi on

of a core (15%w%§klggyh99 are formed as spiral or helical coils, and said

coils are disposed axially one on top of the other.
17. A coil construction according to claim 1 substantially

10 as hereinbefore described with reference to and as
illustrated in Fhe accompanying drawings.
18. A signal separating device according to claim 14
substantially as hereinbefore described with reference to
and as illustrated in the accompanying drawings.

15 19. A method according to «claim 15 substantially as
heréinbefore described with reference to the accompanying

drawings.
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i nner . ~and" outer cylindrical parts (17, 18) respectively wi thin and
araund the coil structure. 25 7. A coil construction according to claim®é6

characteri sed in that the cylindrical core parts (17, 18) are joined
by - 13 - integral end

pl ates (19). 8. A coil construction according to claim?7
characterised inthat the core is a pot core forned in two sections
(17, 18) which are clanped together by an axially extending 5

cl anpi ng device (22). 9. Acoil construction according to clainms 2 or
3, or any one of clainms 6-8 when dependent thereon characterised in

t hat each wnding (9, 10) has finalj,top and bottomturns - whi ch
termnate in respective bent ends m/ﬂh straight 10 term nal end portions
(13, 14 and 11, 12) which project al ongside the coil in the axial
direction of the coil. 10. A coil construction according to claim?9
characterised in that the bottomsaid termnal end portion (11 or 12)
projects downwardly freely away fromthe coil, and the top 15 said

termnal end portion (13 or 14) projects downwardly




freelyifroﬁlthe coil alongside and spaced fromthe out ersurface

t hereof,. - 11. A coil construction according to clains 9 or 10
characterised in that the termnal end portions (13 or 14, 20 and 11 or
12) are spaced circunferentially from each other. 12. A coil
construction according to any one of clains 9-11 characterised in that
at |l east one of the top and bottom bent ends is stepped sideways so
that the top term nal end portions (13, 14) of the two wi ndings (9,
10) are spaced 25 apart fron1eacb7other, as also are the bottomterm na
end portions (11, 12).10 g 19 3 - 14 -
13. A coil construction accokdi P1ohe 20 cl ai ns §lhé when

dependent on any one of tefised in that the core (15,

16) has top and bottom rad g slots (20) through which the
top bent ends and the botto s respektively project. 14.
A signal separating d¢giece nptOr vehicle w ndow heati ng

el ement, said device having §
to the heating el ement1§3;4
connection with the

mmi nal s for connection
bf second termnals (5, 6) for




10 noteor vehicle d.c. power supply for the heating elenent, an ant enna
terminal (7) for connection to the.-antenna Ci¥cuit of notor vehicle
radio transmtting and/or receiving . apparatus, and a bifilar coil (8)
having first and second wi ndi ngs (9, 10) of conmmon direction

i nterposed between the 15 pair of first termnals (3, 4) and the pair
of second - termnals (5 6) so as to permt passage Gid.c_current.
fromthe power supply to the heating el ement whilst bl ocKiTHIS SHEETIHAS BEEN
of radio signals fromthe heating elenent to the d. 4. pPOoWREPEAGED VY. -
the antenna terninal (7) being connectggameQmbetween tHe—ieat+ny
elenent and the bifilar coil, rised in that the bifilar
coil (8) is a coil construction according to any one of clainms 1 to 8.
15. A nethod of manufacturing the coil. construction of any one of
clainms 1-3 or 6-8 ahere dependsnt dHRIELAEY dig uska £3% Fb63htWhgdiegi69)
is formed as a generally cylindrical coil, the second winding (10) is
forned as a seppial® PEfeE@l by by a motor vehicle window heating element 15
- cylindrical coil having an internal dianmeter greater than t he
ext ernal di aneten e tpeweni supply heifcust fivndtheg €ating element. The

coil construction has two separate windings (9, 10) which are
arranged bodily alongside each other. A cylindrical winding
(9) within and in contact with an outer cylindrical winding
(10), and a two part pot core (15, 16) is clamped within and

around the windings (9, 10).

Figure 2
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and the first winding (9) is fitted within the second wi ndi ng (10).

165 A “nethod
Qr 5 or 6-8 when dependent on 4 or 5 wherein the

formed as spiral or _ helical coils, and said co
one on top.of the othher. 17. A coil constructi

of manufacturing the coil construction of cl ai ns

Pﬁy(imm1ﬁ o BEELi al

nfaccording to klpim

substantially 10 as hereinbefore described with |r@&iSER®9sto fand
as illustrated in the acconpanyi ng draw ngs. 18. A signal
separating device according to claim 14 subst ar ry as—treret+nigef or
described with reference to and as Uﬂ ustrated_in the acconpanyifng
drawings. 15 19. A nmethod according tg claim 15 substantral as
her ei nbef ore descri bed with reference to the acconpanyi ng dr awi ngs.
20 25T1tle: Coil Gonstruction

ABSTRACT . FIG. 2
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A bifilar coil construction is used for isolating radio
signals picked up by a motor vehicle window heating element
from the power supply circuit for the heating element. The
coil construction has two separate windings (9, 10) which
are arranged bodily alongside each other. In one embodiment
there is an inner cylindrical winding (9) within and in
contact with an outer cylindrical winding (10), -and a two
part pot core (15, 16) is clamped within and around the

windings (9, 10).
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