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The present invention relates to electric 
oscillator circuits particularly for use at ultra 
high frequencies in which the oscillations pro 
duced have their frequency determined wholly 
or partly by transmission line systems. 
One known circuit arrangement of this type 

uses a triode valve, or a valve connected to 
operate as a triode, with the anode and grid con 
nected respectively to points at or near the ends 
of a Symmetrical two-conductor transmission line 
enclosed in a conducting sheath, the Cathode of 
the valve being connected to a single-conductor 
transmission line enclosed in a conducting 
sheath, the said sheaths of the two transmission 
lines being connected together and if necessary 
being earthed. The word “connected' as used 
herein is to be understood as implying in its 
results a junction which is effective electrically 
at least for the operating frequency of the cir 
cuit. The frequency at which the circuit 
oscillates may be adjusted in known manner by 
varying the effective length of the two-conductor 
transmission line. The intensity of oscillation 
may be adjusted by varying the effective length 
of the single-conductor transmission line. 
The object of the present invention is to in 

crease the frequency range obtained with adjust 
ment of the effective length of the two-conductor 
transmission line for a fixed Setting of the effec 
tive length of the single-conductor transmission 
line. 
According to the invention the two conductors 

of the tWO-conductor transmission line are air 
ranged to be electrically unbalanced with respect 
to the conducting sheath enclosing them. This 
result may be achieved either by geometrical 
asymmetry, in that for example the two conduc 
tors have unequal cross-sections and/or are dis 
posed asymmetrically with respect to the conduct 
ing sheath enclosing them, or by purely electrical 
a Symmetry, or by a combination of both. 
As an example of electrical asymmetry, in an 

arrangement in which adjustment of frequency 
of the OScillator circuit is achieved by having two 
ganged Variable condensers or inductors con 
nected each between the conducting sheath of 
the two-conductor transmission line and a point 
On One of the two conductors, so that the effec 
tive length of the said transmission line may be 
Varied, the two variable condensers or inductors 
are electrically unequal. 

In another form of the invention a condenser 
or inductor having appreciable reactance at the 
frequency of operation of the circuit is inserted 
between one of the said two conductors and the 
corresponding electrode of the triode valve, 
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Way of inductance 4 to anode 3. 

2 
In order that the invention may be better 

understood, reference will now be made to the 
accompanying drawing in which: 

Fig. 1 shows a circuit arrangement including 
a reactance between one of the conductors and 
the anode 

Fig. 2 shows a circuit arrangement including 
ganged variable condensers between the two con 
ductors and the conducting sheath. 
Referring first to Fig. 1, the triode valve re 

ferred to above is shown by , its grid, anode and 
cathode being denoted by 2, 3 and 3 respectively. 
The grid is joined to a grid leak 5 and condenser 
S which serve to produce automatic bias when 
the triode is generating oscillations. Condenser 
6 Will have negligible reactance at the Oscillation 
frequency. A two-conductor transmission line 
has two conductors 7, 8 arranged preferably 
symmetrically With respect to a conducting 
sheath 9. Conductor is joined to the condenser 
6 as shown while conductor 8 is connected by 

The Cathode 
4 is joined to the single conductor contained 
in conducting sheath 2. Sheaths 9 and 2 are 
connected together as shown schematically by 
lead 5. Conducting bridge controls the effec 
tive length of the two-conductor line , 8 and 
therefore the operating frequency of the oscilla 
tor circuit. Bridge it in this example should not 
contact with sheath 9. A positive potential may 
be applied to the anode 3 at the end 6 of con 
ductor 8. Conducting bridge 3 acroSS the con 
ductor and Sheath 2 controls by its position 
in known manner the intensity at which the cir 
cuit oscillates. The negative pole of the source 
providing the above-mentioned positive potential 
is connected to sheath 2 as ShoWn. 
The inductor 4 is arranged to have appreciable 

reactance at the operating frequency of the 
Oscillator circuit with the object of providing the 
unbalance of the two-conductor transmission 
line , 8 referred to earlier which constitutes the 
present invention. The value of this inductance 
is best obtained by experiment. 
Using the circuit described above with refer 

ence to Fig. 1, it has been found that a larger 
frequency range may be covered by adjustment 
of bridge to for a given fixed position of bridge 
3 Without the oscillator ceasing to Oscillate, or 
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oscillating at an insufficient intensity, than When 
the inductor 4 is removed. 

In the modified circuit of Fig. 2, the inductor 
4 and the bridge O are omitted, but electrically 
unequal ganged condensers 7, 8 are connected 
between the sheath 9 and the two conductors 
1 and 8 respectively, and an impedance 9 which 
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is high at the operating frequency, e. g. a radio 
frequency choke, is provided in the positive lead 
to the anode but not between the anode 3 and 
the conductor 8. 

In the circuit of Fig. 3, a transmission line 
electrically unbalanced with respect to the sheath 
is obtained by disposing conductors and 8 of like 
diameter asymmetrically with respect to sheath 
9. The circuit is otherwise identical with that 
of Fig. 1 except that inductor: 4 is Onitted. 

I claim: 
1. An oscillation generator -circuit --arrange 

ment comprising an electron discharge device 
having a cathode, a grid and an anode, means to 
apply operating potentials to said discharge de 
vice, a two-conductor transmissionline compris 
ing a first conductor coupled to said anode, a sec 
ond conductor coupled to said grid and a-sheath 
surrounding said conductors, said conductors be 
ing in an electrically unbalanced ... relationship 
with respect to said sheath, and a single-conduc 
?tor transmission line comprising a conductor coul 
pled to said cathode and a second sheath Sur 
rounding said third conductor and coupled to 

- 25 ode and a second sheath surrounding said third said first sheath. 
2. An oscillation generator circuit arrangement 

comprising an electron discharge device having a 
cathode, a grid and an anode, means to apply Op 
erating potentials to said discharge device, a two 
conductor transmission line comprising a first 
conductor coupled to said anode, a Second con 
ductor coupled to said grid and a sheath Sur 
rounding said conductors, said conductors being 
in an electrically unbalanced relationship with 
respect to said sheath, a single-conductor. trans 
mission line comprising a conductor coupled to 
said cathode and a second sheath. Surrounding 
said third conductor and coupled to said first 
sheath, and means to adjust the effective length 
of the conductors of said two-conductor trans 
mission line to adjust the frequency of the oscil 
lation generator. 

3. An oscillation generator circuit arrangement 
comprising an electron discharge device having 
a cathode, a grid and an anode, means to apply 
operating potentials to said discharge device, a 
two-conductor transmission line comprising a 
first conductor coupled to said anode, a second 
conductor coupled to said grid and a sheath Sur 
rounding said conductors, said conductors hav 
ing identical diameters and one conductor being 
spaced at a greater distance from the sheath than 
the other conductor to produce an electrically 
unbalanced relationship with respect to said 
sheath, a single conductor. transmission line com 
prising a conductor coupled to said cathode and 
a second sheath surrounding said third conduc 
tor, and coupled to said first sheath, and means 
to adjust the effective length of the conductors 
of said two-conductor transmissionline to adjust 
the frequency of the oscillation generator. 

4. An oscillation generator circuit arrange 
ment comprising an electron discharge device 
having a cathode, a grid and an anode, means to 
apply operating potentials to said discharge de 
vice, a two-conductor transmission line compris 
ing a first conductor coupled to said anode, a sec 
ond conductor coupled to said grid and a sheath 
surrounding said conductors, a variable reactor 
connected between said first conductor and said 
sheath, a second-variable reactor, connected. be 
tween said second conductor and said sheath, one 
of said reactors having a value greater than that 
of the other of said reactors and said reactors 
being mechanically coupled together to maintain 

4 
said conductors in an electrically unbalanced re 
lationship with respect to said sheath, and a 
single-conductor transmission line comprising a 
-third conductor, coupled to said: cathode and a 

5 second sheath surrounding said third conductor 
and coupled to said first sheath. 

5. An oscillation generator circuit arrangement 
. . . comprising. an electron discharge device having 

a cathode, a grid and an anode, means to apply 
- 10 operating potentials to said discharge device, a 

two-conductor transmission line comprising a 
*first-conductor, coupled to said anode, a second 
conductor coupled to said grid and a sheath sur 
rounding said conductors, a variable capacitor 

15 connected between said first conductor and said 
-sheath, a second variable capacitor connected be 
“tween said second conductor and said sheath, one 
agf said capacitors having a value greater than 
that of the other of said capacitors and said ca 

20 pacitors, being pnechanically, coupled together to 
maintain said -conductors in an electrically un 
balanced relationship with respect to said sheath, 
and a single-conductor transmission line com 
prising a third conductor coupled to said cath 

iconductor and coupled to said first sheath. 
6. An oscillation generator circuit arrangement 

comprising an electron discharge device having 
a cathode, a grid and an anode, means to apply 

30 operating potentials to said discharge device, a 
two-conductor transmission line comprising a. 
first conductor coupled to said anode, a second 
conductor coupled to said grid and a sheath sur 
rounding said conductors, a reactor interposed 

35 between said first conductor and said anode to 
maintain, said conductors in an electrically un 
balanced relationship with respect to said sheath, 
a single-conductor transmission line comprising 
a conductor coupled to said cathode and a second 

40 sheath surrounding said third conductor and 
coupled to said first sheath, and means to adjust 
the effective length of the conductors of said two 
conductor transmission line, to adjust the fre 
quency of the oscillation generator. 

7. An oscillation generator circuit arrangement 
comprising an electron discharge device having 
a cathode, a grid and an anode, means to apply 
operating potentials to said discharge device, a 
two-conductor transmission line comprising a 

50 first conductor coupled to said anode, a second 
conductor coupled to said grid and a sheath sur 
rounding said conductors, an inductor interposed 
between said first conductor and said anode to 
maintain said conductors in an electrically un 

55 balanced relationship with respect to said sheath, 
a single-conductor transmission line comprising 
a conductor coupled to said cathode and a sec 
ond sheath surrounding said, third conductor and 
coupled to said first sheath, and means to adjust 

60 the effective length of the conductors of said two 
conductor transmission line to adjust the fre 
quency of the oscillation generator. 

-CHARLES C. EAGLESFIELD. 

45 

-REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTs 

65 

70 Number Name Date 
2,116,996 Crawford ---------- May 10, 1938 
2,138,161 Hansell ------------ Nov. 29, 1938 
2,170,050 Gandtner ---------- Aug. 22, 1939 
2,272,851 Ramsay ------------ Feb. 10, 1942 

75 

  


