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Ih commLlnications t::mgir'1eering devices it is known to arrange ~ 
~oilsi which ~re <cross) coupled magnetically, adjatent br above ~ 
orie anoth~"'!t"' on a coi 1 f 1::irmer· · A magneti.sabl e iron core 
penetrates into the coil former, the coupling +actor of the 
coils with respect to each other and the size of th• inductances 
being ·affected by the ~aid iron core. Thi~ iron core is 
im~lemented as a peg core for simple coil a~rangements. The peg 
core is provided with a thread for a desired change in the 
parameters and is adjustable in its positiort wit~ respect to the 
coi 1 s. In this type of construct.ion, . the frequ.ency of the 
current is common to the individual coil parts. 

From the document GB-A-2079065 is known a coil arrang~ment for a 
linear differential transmitter, in which a movable peg tore 
penetrates into two adj ac:ent windings which have approx iinatel y 
the se:1me number of turns. The windings are connected in s.eries 
so that their magnetic fields iM the peg ~ore act ih 6pposite 
sehses to each other. When an a.c. voltage ~rom a third winding 
is coupled iM, a voltage may be t•ken at the series circuit, from 
which a conclusion may be drawn abput ihe po~ition or the path 
covered by the peg core during its axial movement. 

If the individual windings of a coil at~ to be'used at different 
frequencies or the same frequency but for separate el ectr i c,al 
applications, it is important that the inter-coupling of the 
coils sGould be minimised. The coupling has td be so small that 
there is no magnetic effect on one another. In order to.reach 
such a solution, it is known to LlSe a magnetic iron core in 
double E shape. The two E-shaped parts are join•d togethe~ 
so that a 1rec:t.angl e 'is produced with two window openings. 
The windings .::H"e a1, .. r .. anged on the two Ol:lt§.r.:_ .. Li,_!DP~.-· · . T_t~e 
magnetic separation is achieved by the fact :that an''afr gap 
is cut into the outer limbs of the E-shaped iron co~ei 
while the iron parts rest directly bn one another in. the 
central crosspiece. The magnetic flow Within the 
individual windings is therefor~ deter~ined by the air gap 
inside t~e winding, while in the cerit~al cros$~iece which 
is common to both coils the· a·i r gap is kept. as smal 1 as 
possible, so that the magnetic (cross> coupling between the 
two coils reaches a minimal order of magnitude, which makes 
it possible to use the two·coils separately e~g. at 
different frequencies. In order to havs, a~ far as 
possible, no air gap in the central crosspiece~ when 
joining the iron parts together, this surface is made flat 
optimally by special processin~. 

Since this type of arrangement with two E~shap~d iron ~arts is 
very expensive~ the cbjec~ive underlying the invention is to 
state a coil arrangement having seve~al windin~s fo~ diffe~ent 
applications with only nne iron cor~ •. 

This objective is achieved by the inv_ention described in Claim 1. 
Advantageous refinements of the invention are de~cribed in the 
dependent claims. 

In principle, magnetic fields of different •ize are produced by 
two coils arranged adjacent each other· on a former, connected in 
series and having equally large inductances a~cording to the 
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polarity of the coils with respect to eac:h ottter; when an a.c:. 
vc;iltage is applied in the common c:oil axis. When the polarity 
the c:oil~ is in the same sense, this magnetic field reaches a 
specific value, whereas when there is prilarity in opposite senses 
the r·esul t:ant magnetic field cannot be or can .st:arc:ely be 
detected. This knowledge is exploited when solving the problem 
in a coil arrangement with a peg core, in order to implement 
c:6i ls for different objec:ti ves and at dl. f ferent frequenc:i es. If 
j_n fact a third winding is arranged between the adjacent, series 
connected, magnetically oppositely polarised ~indings, th~n the 
said thir·d winding is approximately free of outer winding field 
lines and may be used as a·spec:i~l ·coil.When.there are.different 
inductances, it is useful to a~range the:c~ii.~ith ihe larger 
inductance in the centre, since the core ~enet~ates fully 
into this coil ~hen-using a peg core and there ~~e no 
inductance losses as in the outer coils due to the·clppdsitely 
polarised windings. Manufacturing toleran~e• m~y be 
compensated for during manufacture by shifting ·the peg core 
so that the outer windings have i nduc:tanc'..es···.of· ·prec::ise1 y the 
same size and when an a.c. voltage is appli~d"have oppositely 
directed magnetic: fields of the same size. The,oppositely 
pplar i sed connection of the out~r windings neC:~ssi t·ates 
induc:tci.nce losses. Despite these inductance lo·sses sufficient 
inductance is achieved for the outer windings,-. e:·reated .by 
stray fields. · 
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For better understanding of the invent.ion ~xami:>ie~ of smbodilllent 
are described in greater detail below by wa·y pf drawings. In 
which: 

Fi~. 1 shows a schematic dtawing of the tQil atrange~ent, 

Fig. 4 
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shows a part of a vertical deflectic#1.c'tf·:c:uit i_n a .. 
tel evi si on appliance with a vertl·c:.at· ir'.)tieg'ration c:oi l . and 
the control part for a horizontal def1ecti'on C::ircui.t ·with 
a ·line driver transformer,. 

Fig. 5 shows the arrangement of th~ wi~d{rj~~·fOr'tKe line drive~ 
transfor·mer and for the ver.tii::al.::Lnt~gration coi 1 
according to Fig. 4. 

~;;:~~e~~:~~:~e~~~~:~F~~~:F~~s:;:~Jf::!5f~t~~~e~;t:~::: 
4 

w i n di n g . for mer 5 i s l oc at ed a ·magn et:i ii;atrf:~: p'E!g:: cdr·• . F, · wh fc h is 
adjustable in its position· with .r.~.spect J,C:r ·.tt,re.··.'w;i·nd~ n9s:. The . 
outer windings 2 and 4 are arranged such t.f\at. 'th°e:peg.•.c:ore ends. 
n:1ugh l y at the outer edges of. t_he coi.l!;s·:-.:. ·th~y:·ci\re c;:onnec::ted i ti 
series such that they a.ct magnetically in opposite se~seHs. The 
direction of the magnetic:: fields is ~ndic:afecf.by .th~ fi,eld lines 
shown. Because of the spacing of the. o.utar.w"i~ndings 2,4. from each 
other and despite their opposite pola.tfty,::the.ma_gnet"ic:ac:tion of 
the peg core is suc:h that su~f ;i c:ient indt!~·:t:,cl1nc:e is sti 11 
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ate hi evable. The dec:oupl i ng of the winding 3 is optimum, if the ~ p~g CQre 1 is adjusted such that the magnetic fields of the outer~ 
windings'2,4 are of equal size. Since t~e ~eg core. l fully 
penetrates into the central ~indihg 3, the field lines of this 
coil close in a circle in the manner sho~n, in which the 
direction of the field lines and the applied·frequency may be 
selectt':?c:l· The central winding 3 induces CU!'"'rents in. the outer 
windings, which are of equal size and ca11c.el each other out due 
to the opposite polarity. · 

Fig. 2 shows a part of a horizontal ·def 1 ectic:ln;:.:e:trcui t in a 
tele.vision appliance having· an input 10,.t:t~:e d~fie:c:tion coils 11, 
12, the linear adjuster 14, the· tangeritial:'.:ciili::i·ac:i·tcir i.5;. the 
bridge ~oil 16, the parall~l capacitor.17~_:{h~ ~i6de$ 18~19~ the 
r-eturn c:apac:i tor·s 20, 21, the east/west C:ohtt:cJ· C:,oii 22 :and the 
east/west cir-Cuit 23. 

~~~~":~e;~r~~:t~~::~1 ~~~~~~~:~~;rH ;~!~t~l~~;~:;~~i:s!~1 es . 
approx. 1. 7 mH in a tel evi si on app:l l~nC:e:~.'·, ·i:t_ .':{:~ : .. 1.tse+u1 -f.or 
r·aticmal manufactw··e to implement all wi-tit1~:ng$<.'~l'th,: the· same. wire 
diameter. The outer. wtndings 2,4 may i:,.e' wq(.ih~f'.'i].}j;: the: s~me 
winding sense or in the opposite sense.ti:):grief·,:an·otherdep~nding. 
on the c:dnnecti on sequence~ If di:fferent wirta'· diamettar.s ar:e 
L1sed, then it is better to arrange t:he east/w~$.:t C:6htrol c:oil in 
the outer chambers and the br-i dg~. coi'-1 i ri: ··the central. chamber. 

Fig. 3 shows a peg core 1 in a winding former:5 with coil 
chambers 25,26,27 and the connecting pegs 29. In this example of 
embodiment the peg core 1 projects ·p.~yqm:d'.~:;tti~:l'rl?l~ixc:hamb"er.'.s · 25 
and 27. One <.1f the advantages of a ·c:oif =with· tlie:f ·sa.me wire 
di ami=!t.er· is an opt:i. mum winding technique, ·fl'lor'e partfcU:l arl y i·h 
aLttomati cal 1 y manufactured c:oi 1 s. ·Theref,ore j:he coil thainber-s 25 
;:md 27· are wound in one operation. Thi$ happen$ as follows: 

Ch.amber 25 is wound, then a transi·ti qn t4"f-'0 fo chamber 27 is 
wound in chamber 26 in the same windirig·:seM~e~i::\.s in chamber 25., 
chamber 27 is wound with t.he oppos.i te. w:f.ri.dlng, sense .tc:F· chamber.· 
25. Then in chamber 26 in the· same wtndJ.;hg:.~sei\se as<cha·mber 27 
a. transition turn is wound and .('.:arri~·d: oi,l:t. '.'>FfnaUy, ·chamber 
26 is wound in any desired winding s~nse;, 

Fig. 4 shows a part of a ver-tical deflectiqri. c:lr-c:uit in· a 
television appliance having a ver·tii::al· int;~g1fation t:oil 2,4 and 
the control part for- a horizontal.deflec:ti'.brfi::irc:uit with a line 
driver transformer 3. 

Pulse~;; for· controlling the current ·i·n thEl' hori·z'hntal .deflection 
coils an~ f·ed from a pulse gen.er"at:or.· to the c:onnecti on A. ihey 
e:tre ampl°ified in thf.? transistor 40; the collec:tpr- of which is 
connected to a connection of the primary ·~oil 31 of ths line · 
driver transformer 3. The other c:bnnec:tion i~ applied to the 
supply voltage Us. From the secondary coil 30 th~ pulses rg•ch 
the input of the line end trar'lsistor 43, f~om the· c:ollec:tor 
connection C of which the horizontal deflection i::o11s ·not shqwn 
and the line transformer are controlled. 
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~Pulses for· vertical de"flection are SL1pplied to the connection B 
frbm 'a pulse' generator. _Thyristor 36 is to be regarded -as a 
switch, the horizontal return pulses, applied·to the series 
ci rcLti t of the ve1'"'·ti cal def l ec:ti on C:oi ls 4o with ·ver:ti cal 
integration coi 1 2, 4 in time with the horizontal: frequ~ncy, fl"'.om 
the winding 39 of the line tran~former, wh~~h i~ ~lso .iM series, 
being co~nec:ted by the said switch. Th~ path ci~ the ver~ic:al 
deflection vdltage is so shaped ~y the ve~ticai integration coil 
1,4 that lines with the same vertical spacihg are written dn th~ 
screen. 

The coils 30,31 and 2,4 are arranged on a·peg core wh'ich is 
indicated by ·the connecting, broken line for the common iroh 
core. 

Fig. :5 shows the arrangement of· th~ windings for the line d,.-iver 
tl"'ansfoi'"mer 3 and for the vertical integration coil 2,4 accordinc;;i 
to Fig. 4. 

'·.·. 
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In a wir'lding former 5 with five winding chaint;)er:s the il"'on core 1 
is ar-ranged. in the form of a peg core apprc:)r,.:L,rt~tely at the centre 
of th€~ chambers. The oLtt.er chambers hOL1s~ the:C:oi 1 ·parts of the 
vertical integration coil 2,4; and are-wo1,md':ii'.l'···opposite senses. 
Because C.lf this type of winding iM opposite senses,. stray fii;?lds 
ar-ise to such an extent that an e·xpensive .ferr·ite ·c'µp··· is not 
required for shielding purposes. .. , 

~-· .. 

The line driver- ti-·ansformer is housed in the;thr.ee c:·entre 

~~:~~~:r6::~:~~~=!:~:::i~:::~~~~~r1~!~~~i~ari~:~~: .. ·. 
than the adjacent chambers, as a·t"'esu~t'pf·:,whi>~·ti'.~ii,'optlinu'm field· 

~:::~~;:~~:: ~~.~ s~~=:~=~~ic:!J~!;~~~t~E~iii.~J~::~~~~~::::v:f• ·· 
the high currents it ha.s proved to be. us~fU:~~·:::to,''.:;ar:"range the 
secondary co·i 1 in ttH? · 1 OWef- Winding 1 ayefs·::·(:;;f'.:: :the :three Central 
chambers. Usefully, it is wound with thfj?;;~a(l!.e_>w~re,:whicti' is 
also pr-ovided for the vertical· integrati.Ori cq-i·ls~ 

: . ~ 

The primar·y winding 31 is :arranged ·as the L'ast Winding on the 
secondary · wi nd:l. ng 30 whi c:h 1 i es thereunder· .. 

··:· .. ·_,.· 

~. 
. : 

·. ~· ; 

-~ 



.· 

PATENT CLAIMS 
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1. A coil arrangement with magnetisabl~ peg core with 
several, at least three, adjacent windirigs <~.3,4> ~pp[ia~ 
i:;;ubstantially symmetrically to the peg core, having the following 
features: 

2. 
in 

3. 
in 

the outer windings <2,4> have.approximately the sa~e number 
of turns and are so connected ~lectricall~ in series, that 
their magnetic: fields in the .peg .cor-e ('1 > work in opposition 
to each other; 

the peg core <1> penetrates the outer windings in part or 
completely in such a way that the wirid~ngs have approximately 
the same sized indL\C:tan-ces; 

the series connection of the outer windings (2,4) sets up a 
dipole of a predetermined indu~tance ~hi~h is ef~ecti~ely 
electr··o-magneti<.:al 1 y decoupled from one or several windings 
C3, 20, 31 > arranged tt·1erebetween, which· the peg core <-1 > 
wholly penetrates. 

A 
that all 

A 
that the 

coi 1 arrangement ac:cordi ng to. claim 1 i• C::har·act~r i sed 
wir1dings C2,3,4) have the same.winding senses. 

. . . : : .::· .. ; ::·: .. :··./:;_~-~~~~~~-~·it:·:;;.,>-~-~--~--:·: .. 
. c:oi l arrangement ··ac:t:ordi'ncf' ti;:f cJ:aim ·r,< 'C:fiaraC::teri sed 
outer windings· <2,4> -are wol.md ·.:t"n·'opposition to each 

other. 
: · .. ·. 

4. A coil arrangement according to ·~ny. c:me of 'i::laim!s 1-3, 
charac:teri sed in that the peg c:ore is ad j(lsta.bfe, so that ·the 
outer windings <2~4) may be set to equally large inductances. 

5. A c:oil arr.:mgement ac:c:ording to .. a.ny one of claims 1---4, 
c:haracteri sed in that the .peg c:ore < 1) c:cinsi sts of ferromagnetic: 
material, especially ferrite. 

6. A c:dil arrangement ac:co~ding to an~ one of claims 1-5, 
characterised in that all three windings <2,3,4> a.re wound with 
equal wire diameters. 

7. A c:oi l arr· angement ac:c:ordi ng .to any. one Of· claims 
1-6, characterised in that the middle win.ding· (3) has the 
greater indtictance. 

8. A coil arrangement according to any one of.claims 1~7, 
characterised in that the middle winding <3> is.an east-'west 
c:ontr-ol winding <22) and the ser-ies conriected.'outer windings 
C2,4> are a bridging coil (lb) for a televisiori appliance~ 

9. A coil arrangement according to any one of. claims 1-7, 
·characterised in that the middle windintj (~) is f~r~ed as a line 
driver transformer with two superimpose~ wihding.layers t30,31> 
.::tnd the sertes c:onnec:ted outer windings are. for-med as a verti c:al 
integration coil for ~ televisiQn.appli~rite. 
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