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Claim. 

This invention relates to iron-cored coils and 
to arrangements of iron-cored coils wherein the 
variation in the permeability of the iron-core 
is utilised to obtain a desired effect in a circuit. 
Such an arrangement may be used in a circuit 

for obtaining automatic frequency control in a 
Superheterodyne radio receiver wherein the mag 
nitude of the departure of the intermediate fre 
quency from its assigned value causes a propor 
tionate direct current to flow in a coil, the value 
of said direct current determining the perme 
ability of the iron core on which is wound a coil 
Which is connected in the local oscillator circuit, 
the circuit being such that departure of the in 
termediate frequency from its assigned value 
causes the constants of the coil which is con 
nected in the local oscillator circuit to alter in 
Such a manner that the intermediate frequency 
produced approaches closer to its assigned value. 

It has previously been proposed to vary the 
constants of a circuit connected to a coil in 
Which high frequency currents are adapted to 
flow by utilising the variations in direct current 
adapted to flow through another coil, both the 
coils being Wound on iron cores formed of dif 
ferent materials, the coil in which high fre 
quency currents are adapted to flow being Wound 
on a core formed from high frequency powder 
core materia. 

It has been found, contrary to what would 
normally be expected, that low frequency core 
material may satisfactorily be employed in con 
nection with the coil adapted to carry high fre 
quency current, and it is the object of the present 
invention to make use of this fact. 
According to one feature of the present in 

vention there is provided a circuit including a 
coil arrangement comprising two coils arranged 
about an iron core of low frequency material 
Wherein one of said coils is adapted to carry di 
rect Current and is connected to a direct current 
circuit and the other of said coils is adapted to 
carry high frequency current and is connected 
to a high frequency circuit, the arrangement be 
ing Such that when a change in the direct cur 
rent occurs the permeability of the core is 
changed SO as to produce a change in the con 
stants of the high frequency circuit. 
According to another feature of the present 

invention there is provided a coil arrangement 
comprising a coil adapted to carry direct cur 
rent and a coil adapted to carry high frequency 
current said coils being disposed about an iron 
core of low frequency material formed in two 
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ings, the core forming a closed path around said 
coils which are spaced apart and surround the 
centre limbs of said core, the arrangement being 
such that a change in current in the coil adapted 
to carry direct current causes the permeability of 
the core to change so as to enable a change to 
be produced in the constants of a circuit aSSO 
ciated with said coil adapted to carry high fre 
quency current. 
In order that the present invention may be 

clearly understood and readily carried into ef 
fect it will now be described with reference to 
the accompanying drawing in which Fig. 1 illus 
trates a longitudinal section along the line - 
of Fig. 2, and Fig. 2 illustrates a plan of a pres 
ent preferred embodiment of the invention by 
Way of example. 
The iron-core consists of a series of laminated 

E-shaped stampings composed of the two series 
having reference numerals f and 2, the laminated 
stampings of each series being face to face and 
both series being maintained adjacent one an 
other with the limbs of One Series overlapping 
the limbs of the other series. The laminated 
Stampings of each series may, if desired, be al 
ternately interleaved but this method of packing 
the stampings introduces air gaps at the non 
overlapping portions of the stampings. Sur 
rounding the centre limbs and enclosed by the 
outer limbs of the stampings there is a coil for 
mer or bobbin of insulating material comprising 
the two parts 3 and 4 made in one piece, the part 
3 having wound therein a coil 5 adapted to carry 
direct current, while the coil 6 adapted to carry 
high frequency current is wound on the part 4 
of the coil former, the coil 6 surrounding only 
the centre limbs of the series of laminated stamp 
ings 2. 

It will also be seen from Fig. 2 that the por 
tion of the core material associated with the coil 
5 has a larger area of cross section than the por 
tion of the core material associated with the 
coil 6. Further, although the limbs of the stamp 
ings f may extend further towards and beyond 
the coil 6 as compared with the position shown 
in the accompanying drawing, the relative posi 
tions there shown, with the limbs of the stamp 
ings not encroaching upon the space occupied 
by the coil 6, are preferred. 
The distance between the adjacent ends of the 

coils 5 and 6 should be greater than a minimum 
value, below which minimum value the arrange 
ment is bound to be inefficient, and the mainte 
nance of this minimum value may be assured by 

opposing groups of laminated E-shaped Stamp- 55 making the portion 7 of the coil former suf 
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ficiently wide. In one particular case in which 
the iron core is 1%' in length, and has approxi 
mately the same dimension for its overall width, 
the central limbs of the stampings being ap 
proximately 4' wide, a convenient value for the 
spacing between the coils 5 and 6 is is ''. The 
number of turns on the coils does not appear to 
be of primary importance in this connection, as 
the same value for the spacing between the coils 
5 and 6 is adopted in arrangements wherein the 
coil 5 has about 3000 turns, or about 500 turns, 
and the coil 6 has up to about 40 turns. 
The series of laminated stampings indicated at 
and 2 of which the iron core is composed is 

made of metal Such as is usually used for the 
cores of low-frequency transformers in radio re 
ceivers, for example that known under the regis 
tered trade-mark "Mu-metal,' and the coils may 
be tapped so that different portions of the coils 
may be utilised in different circuits in any de 
sired manner. The central limbs of the lami 
nated Stampings 2 are made to lie as close as 
possible to the central portion of the coil 6 by 
making the portion of the coil former 4 which 
lies adjacent the central portion of the Stamp 
ings 2 as thin as convenient. The tappings to 
the coils 5 and 6 may be brought out to terminals 
affixed to a piece of insulating material 8 which 
is shaped so as to be held in position by the 
stampings 2 and the outer portion of the part 
4 of the former. The Wire used in the coil 6 may 
be wire specially suitable for carrying high fre 
quency currents, such as litz wire. 
The Series of laminated Stanpings and 2 are 

maintained rigidly positioned with respect to 
reach other by clips indicated at 9 made of copper, 
fixed to the adjacent ends of the laminated 
stampings f and 2, and by a wedge 9, made of 
insulating material, partially inserted into the in 
terior of the coil former 3 and thereby held rigid 
ly against the inner limbs of the laminated Stamp 
19.S. 

It may be desirable to bias the core comprised 
of the series of laminations f and 2 by giving it 
a definite permeability value, and for this pur 
pose a biassing coil may be arranged on the iron 
core in addition to the coils 5 and 6, and this 
biassing coil may, for example, be wound on the 
inner part of the former carrying the coil 5. 
A coil arrangement according to the present 

invention may be utilised in any circuit wherein 
the change in permeability of an iron core due 
to variations of current in one coil are required 
to influence the constants of a circuit associated 
with another coil, but has been primarily de 
signed for use for the automatic frequency con 
trol of radio receivers. 
In arrangements wherein the coil 5 is connected 

in a valve circuit, such as the cathode Or anode 
circuit of a valve, the said coil will be Supplied 
with a definite amount of current dependent upon 
the circuit conditions. If it is required to have 
a permeability bias in the iron core of a required 
value, then such a permeability bias may be ob 
tained by providing the coil 5 with an appropriate 
number of turns. With the coil 6 connected to 
the local oscillator circuit of a receiver, it is de 
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sirable to obtain as great a change as possible 
in frequency of the local oscillator for a given 
change in current in the coil 5, and this may be 
achieved by increasing the number of turns in 
the coil 5. However, if this increase in the num 
ber of turns alone were effected, the permeability 
bias of the core would be varied from the required 
Value. In order to offset this change in the 
permeability bias of the core the aforesaid bias 
ing coil may be used or a further coil employed, 
either of these latter coils being given a suitable 
number of turns and supplied with a suitable 
-Current So that the permeability of the iron core 
is restored substantially to its required value, 
although the original coil 5 has an increased 
number of turns. Such further coil may be 
Wound on the same former as the original coil 
5, and may be supplied with direct current from 
a separate source or from the same source as 
the high tension supply of the valve in the cir 
cuit of which the original coil 5 is connected. 
By this means of providing an increased num 

ber of turns in the coil 5, and another coil to 
offset the permeability bias change in the iron 
core from its required value, an increased fre 
quency change is obtained for a given change 
in the current in the original coil 5, the per 
meability bias of the core being maintained 
SLibstantially at the required value. 

I claim: 
In a variable high frequency inductance de 

vice, a direct current control winding, a high 
frequency inductance winding made of a wire 
Suitable for carrying high frequency currents, 
an iron core composed of low frequency material 
for ining a closed magnetic path around said 
Winding Said iron core being made up of a pair 
of laminated E-shaped auxiliary cores mounted 
face-to-face adjacent one-another and with their 
respective limbs partially overlapping, said con 
trol winding being wound around that portion 
of the central limb of said iron core which in 
cludes at least a part of the un-overlapped por 
tion of the central limb of one of said auxiliary 
cores and the overlapped portion thereof, said 
high frequency winding being in axial alignment 
with said control winding, said high frequency 
winding being Spaced from said control winding 
by a distance exceeding a predetermined mini 
num Value and Wound around only the un-over 
lapped portion of the central limb of the other 
of Said auxiliary cores, a cylindrical coil support 
for said control winding concentric with said 
central limb portion, said support being pro 
Vided With a spacer flange located between said 
two Windings, said flange having a thickness to 
provide Said minimum value spacing, the ar 
rangement being Such that a change in-current 
in the direct current winding causes the per 
meability of the core to change and thereby pro 
duce a change in the inductance of the other 
Winding, the portion of the iron core associated 
With the direct current winding having a greater 
Cross-section area than the portion of the iron 
core associated with the high frequency induct ance winding. 
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