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Claim. 

It has been proposed to vary the inductance 
of a coll having a magnetic core by superposing 
on said core a controlling flux which is adjust 
able in accordance with the inductance desired. 
However, if the coil carrying the controlling 
Current is coupled to the radio frequency winding 
loSSes will be produced in the radio frequency 
winding. The present invention provides a con 
Struction which permits both the radio fre 
quency coil and the control current winding to 
produce flux in a common portion of their mag 
netic circuits without thereby introducing any 
coupling between the two coils provided that 
the One coil carries radio frequency current and 
the other coil only direct or slowly varying cur 
rent. 
In the drawings: 
Fig. 1 shows a variable inductance embodying 

the invention, 
Fig. 2 is a modification, 
Fig. 3 shows a radio receiver circuit employ 

ing the variable inductance device at the antenna, 
circuit, 

Fig. 4 shows a superheterodyne receiver em 
ploying the variable inductance device for auto 
natic frequency control. 

Fig. 1 shows one form of the invention where 
f represents a high frequency core made up of 
a material Such as powdered iron and where the 
dotted lines 2 bearing arrows indicate the mag 
netic lines of force produced by current in the 
radio frequency coil 3. The core f is provided 
with a cylindrical copper shield 4 which Sur 
rounds the magnetic core 3 and this shield pre 
vents radio frequency variations of magnetic 
flux from getting outside of the shield. Men 
ber 5 which is made of ordinary iron has mount 
ed thereon control Windings 6 and 7. This ar 
rangement forms a magnetic circuit which is 
completed by the magnetic material inside the 
shield 4. Typical lines of flux are shown by lines 
9 and O. Due to the fact that the control flux 
represented by lines 9 and 0 is at most only 
slowing varying the copper shield 4 is ineffective 
to prevent the control flux from passing through 
the shield and acts merely like a Small air gap. 
It will be noted that in addition to its primary 
purpose of preventing the radio frequency field 
from linking the control Winding or the Solid 
iron portion of the control circuit, the shield 
also acts in the usual Way to prevent coupling 
between the radio frequency coil and other coils 
adjacent thereto. w 

It will be noted also that a small air gap 
is left in the radio frequency magnetic circuit so 
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(C. 171-242) 
that the control flux will pass mainly through 
the central portion of the radio frequency core 

where its effect is the most pronounced. 
Windings 6 and 7 are connected to a suitable 
Source of control current through terminals 8. 

Fig. 2 shows another arrangement operating 
similarly in principle to the arrangement shown 
in Fig. 1 except that the radio frequency coil 2 
and core 3 are elongated and the control wind 
ing 4 are wrapped upon the shield 5. An air 
gap may be left in the radio frequency magnetic 
circuit if desired but in this case an air gap 
will not increase the flux through the interior 
of the radio frequency coil. 

Fig. 3 shows the application of a controlled 
inductance of the type described to the input 
circuit of a radio receiver for the purpose of 
preventing overloading of the first tube. The 
antenna circuit 6 is normally unbalanced in 
the presence of Weak signals but when the signals 
are strong enough to produce a predetermined 
detector input current this predetermined cur 
rent flowing through the control winding 27 of 
the antenna, coil 8 makes its inductance de 
crease to a point that will bring the bridge cir 
cuit 7, 8 and 9 in the antenna system to 
balance, thus preventing any voltage reaching 
the first tube 24. Obviously, the detector input 
can never quite reach this value and hence the 
input to the first tube 24 can never exceed a 
predetermined amount. In addition to this type 
of automatic control of input voltage the recti 
fied voltage developed across resistor 29 may be 
also applied to one or more of the grids of the 
amplifier tubes shown generally at 30 to control 
the gain thereof in the usual way. 

Fig. 4 shows the application of a coil in ac 
cordance with the invention to automatic fre 
quency control. The coil is used in the oscillator 
30 of a superheterodyne whose frequency is ap 
proximately adjusted by the variable condenser 
3. If the frequency is not quite correct a volt 
age will be developed by the discriminator cir 
cuit 32 and thus produce a flux in one direction 
or the other in the control magnetic circuit 33 
according to the direction of the misadjustment. 
A third winding 34 energized to a constant 
amount by a battery 35 is employed with the 
result that a flux in one direction produced by 
the discriminator increases the total flux in the 
control core 36 while the flux in the opposite 
direction decreases the total flux. Thus the 
effective inductance of the oscillator coil 37 is in 
creased or decreased according as the mistuning 
is in One Sense or the other. The action in 

  



2 
other respects is identical with that of known 
A. F. C. circuits employing a so-called reactance 
tube for controlling the oscillator frequency. The 
advantage in the present arrangement lies in 
the elimination of the extra tube. 
I claim: 
A compact variable inductance unit comprising 

a cylindrical radio frequency ferro-magnetic 
core, a single radio frequency coil wound co 
axially along solely said core, a non-magnetic lo 
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shielding Casing of high conductivity surround 
ing said core and in close fitting relation to the 
ends of said core, a control coll, adapted to be 
energized by a direct current, wound around 
said shielding casing in co-axial relation to said 
Core, and a high permeability, ferro-magnetic 
circuit of low reluctance surrounding said con 
trol Coll and having opposed portions thereof 
in contact with opposite faces of said casing. 

WALTER, WAN B. ROBERTS. 


