
Sept. 4, 1951 W. J. POLYDOROFF 2,566,746 
VERY HIGH-FREQUENCY TUNING CIRCUITS 

Filed May ll, 1949 

s Y.--W-SluxW 
Yala area at a a a ar as a aya area at a a aaya aa at as a as a 44 a 47 as 

Santarian SSS 

u?ualllllll 

  



Patented Sept. 4, 1951 2,566,746 

UNITED STATES PATENT OFFICE 
2,566,746 

VERY HIGH-FREQUENCY TUNING CIRCUITS 
Wladimir.J. Polydoroff, Bethesda, Md. 

Application May 11, 1949, Serial No. 92,695 
(C. 250-40) i5 Claims, 

- 

The present invention relates towery high-fre 
quency circuits and describes methods of tuning 
said circuits over relatively Wide bands of fre 
quencies. 

It is know that tuning of very high frequency - 
circuits present considerable difficulties when it 
is desired to cover bands of Substantial Width. 
The size of variable condensers, if such are to be 
used, is limited by their residual inductance and 
if inductive tuning is chosen by means of the now 
ing ferromagnetic cores the tuning range is re 
stricted because of necessary reduction of core 
material's permeability in order to limit core 
losses, at these frequencies. 
Since the present invention describes the new 

method of tuning by ferromagnetic cores it is 
appropriate to mention here that in the frequency 
region from 50 to 200 m.c. the practical permeabil 
ity of more materials is about 6 when measured in 
a toroidal Specimen and is further reduced in a C 
tual constructions to about 2.5 when effective 
permeability is measured in elongated Solenoidal 
coils with corresponding cylindrical cores. 
One object of the present invention is to pro 

vide tuned circuits for very high frequencies, 
which circuits are capable of being tuned over 
Wide bands of frequencies. 

extend the frequency range of operation of Said 
circuits. 

Still another object is to provide simple Switch 
ing means which transfer the inductors to an 
Other node of Operation. 

Still another object is to construct a simple 
and compact assembly which can be easily applied 
to high frequency apparatus for tuning purposes. 
The invention Will be better understood if ref 

erence is made to the accompanying drawings in 
which: 

Fig. 1 shows the construction of a Wariable in 
ductor of the present invention. 

Fig.2 shows another view of the inductor. 
Figs. 3 and 4 shows schematically very high free 

quency circuits to which present invention is ap 
plied, m 

Fig. 5 shows a general circuit of a very high 
frequency tuner as employed in the present in 
Wention. 

Figs. 6 and 7 show the general layout of a tuner 
embodying the circuit of Fig. 5. 

Referring now to Fig. 1, a modification of a vari 
able inductor is shown such as was described in 
my co-pending U.S. Letters Patent Serial Number 
2,518,930 of August 15, 1950. The inductor then 
described comprised a helical portion and a linear 
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portion both connected in series said linear por 
tion being placed inside of the helical portion 
coaxially thereof and a cylindrical feiromagnetic 
core with an elongated slot, which was moved in 
and out of the coil thereby simultaneously af 
fecting the inductance of both portions. A sim 
ilar inductor but of different mode of operation 
is shown in Fig. 1. A thin Bakelite tubing is 
lused as a coil former around which several turns 
of flat wire are wound thus forming a solenoidal 
coil2. One end of the coil is fixed to the tubing 
by means of a tightly fitted sleeve 4 and, in addi 
tion, the coil is cemented to the tubing . The 
other end may be secured to tubing by means of 
a rivet or a screw 6. A coaxial wire T is stretched 
through the tubing, one end 8 of the wire is bent 
at a right angle and metallically connected at 3 
with the coil 2. The protruding portion of the 
wire T is also connected with a thick wire or 
Springy blade 10, one end of which being firmly 
held by means of a nut or a rivet . . ihe other 
end of the blade 2 may make direct contact with 
the end of the coil at 2, thus shunting the helical 
portion of the coil. A movable ferromagnetic 
core 3 may enter in the coil to vary the in 
ductance of both portions of the inductor. When 
the contact of the blade O is open the inductor 
comprises a linear portion in Series With the 
helical portion 2 both simultaneously “tuned' 
by the moving core. Thus position may corre 
spond to a certain band of very high frequencies, 
as later described. When contact 2 is closed 
and the helical portion is shunted, a much. Sinaller 
inductance, composed of the Straight wire and 
its blade to remains and is tuned by the Safine 
core 3. Thus we have two different Values of 
inductance offered in a single device especially 
adaptable for very high frequency applications, 
each inductance value being altered or tuned by 
the movement of a single core. Fig. 2 shows a 
side view of the inductor of Fig. 1. The blade 
is shown to be actuated by a disc or druin 5 
which is eccentrically rotated on its shaft 3. 

Fig. 3 schematically shows the application of 
such variable inductor to a simple resonant cir 
cuit. The inductance portions L1 and F2 respec 
tively represent linear and solenoidal parts of 
the inductor of Figs. 1 and 2 and capacitors C1 
and C2 are shunted across the inductance to form 
resonant circuits responding to two different 
bands of frequencies. Switch represents the 
shunting blade of the previous figures to which 
additional contact is added so that at one posi 
tion, as shown on Fig. 3; two condensers are 
added in parallel, while a single condenser C1 re 
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romagnetic core common to said Solenoidal and 
Said linear portion of the inductor to tune the 
circuits to a desired frequency within either fre 
quency range. 

3. A band-paSS circuit for very high frequency 
operation at two different frequency ranges Com 
prising a pair of resonant circuits each includ 
ing a variable inductor having an elongated Sole 
noidal portion and a linear portion, and a ferro 
magnetic movable core to simultaneously alter 
the inductance of both portions, a capacitor 
acroSS the entire inductor to form a higher fre 
quency circuit. When said Solenoidal portion is 
short-circuited and an additional capacitor 
across the solenoidal portion for lower frequency 
circuit and Switching means integral with Said 
inductor to simultaneously short-circuit said 
solenoidal portion while providing different de 
gree of coupling between Said pair of resonant 
circuits. 

4. A tuning unit for very high frequency op 
eration at two different high frequency ranges, 
including a plurality of radio circuits, each Com 
prising an inductor having a low inductance and 
high inductance portions serially connected to 
gether, the higher frequency portion being in the 
form of a linear conductor, two capacitors in each 
circuit to form resonant circuits responsive to 
higher and lower frequency ranges, ferromag 
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netic movable magnetic means to alter the in- 30 
ductance of both portions to tune Said circuits 
and common operating members to select re 
spective inductance portions and to interconnect 

the capacitive branches of said circuits for higher 
or lower frequency operation said common oper 
ating members being actuated by said magnetic 
means at the ends of their linear movement. 

5. A tuning unit for very high frequency op 
eration at two different high frequency ranges 
including a plurality of coupled radio circuits, 
each Comprising a low inductance portion in the 
form of a linear conductor and a higher induct 
ance Solenoidal portion, both portions being 
Serially connected together, two capacitors in 
each circuit one connected acroSS the entire 
inductor and another acroSS Said Solenoidal por 
tion, a single ferromagnetic movable means in 
each circuit to alter inductance of both said por 
tions and common operating members to Select 
the respective inductance portions and to pro 
vide different degree of coupling between said 
coupled circuits for different ranges of operation, 
said ferromagnetic means being movable simul 
taneously into all Said inductors. 
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