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1. Claims, 

This invention relates to ultra-high frequency 
oscillatory circuits, and has for its primary ob 
ject to provide a tuned oscillatory circuit which 
is characterized by low loss. A further object is 
to provide an Oscillatory circuit for ultra-high 
frequency currents which is both highly efficient 
and substantially radiationless. 

In the conventional tuned oscillatory circuit 
which includes an inductance coil and a lumped 
capacitor, a difficulty hitherto experienced has 
been due to the concentration of the flow of cur 
rents at certain parts of the circuit, a trouble 
which manifests itself in energy losses. When 
these conventional circuits are employed in con 
nection with electron discharge devices, a fur 
ther source of loss is believed to exist in the leads 
extending from the tuned oscillatory circuit to 
the electron discharge device and in the inter 
electrode capacities of the device, all of which 
possess appreciable Series impedances, as com 
pared to the resistance of the tuning conductors. 

It is proposed to overcome the foregoing dif 
ficulties in accordance with the invention by using 
an oscillatory circuit comprised of an inductance 
in the form of a conductor of extremely low re 
sistance and low inductance, and a relatively large 
tuning capacity, said conductor being, in its pre 
ferred form, a surface of revolution. Such an 
oscillatory circuit, it has been found, provides a 
uniform flow of current throughout the circuit 
without any concentration of currents such as is 
occasioned when conventional coils and lumped 
Condensers are employed. 

(C, 250-36) 

of the Outer conductor and the outside of the 
inner conductor, the possibilities of any eddy cur 
rent losses are minimized because the space 
through which the magnetic lines of force, con 
stituting the flux, pass is only air. 
An advantage of the present invention is that 

the improved oscillatory circuit is, for the most 
part, Substantially radiationless. 
The improved oscillatory circuit of the pres 

ent invention, it is to be distinctly understood, 
may be utilized both in transmitters and receiv 
ers wherever there is need for a tuned circuit. 
For example, the improved Oscillatory circuit 
may be employed in a transmitter as the fre 
quency determining element in a master oscil 
lator, or as a tank circuit, and in a receiver as an 
interstage coupling unit, or as an oscillator cir 
cuit in a superheterodyne receiver. 
A better understanding of the invention may 

be had by the following description which is ac 
companied by drawings. 

Figs. 1 and 2 illustrate in perspective, and by 
Way of example only, two embodiments of Oscil 
latory circuits in accordance with the teachings 
of the invention; 

Fig. 2a shows a cross sectional view of Fig. 2; 
Fig. 3 illustrates schematically a push-pull cir 

cuit employing the improved tuned oscillatory 
circuit; 

Fig. 3a shows, in conventional form, the equiva 
alent circuit for the system of Fig. 3; .. 

Fig. 4 illustrates a receiving system employin 
the improved Oscillatory circuit, both as an an 

An oscillatory circuit in accordance with one-tenna coupling device and as an interstage tuning 
embodiment of the invention comprises a cir 
cularly arranged wide metallic conductor in the 
form of a copper strip and a relatively large tun 
ing capacity. This strip provides a relatively long 
flux path and hence low inductance plus low re 
sistance. When an electron discharge device 
is connected to said oscillatory circuit, the ca 
pacitance of the tuning capacity will be larger 
than the inter-electrode capacitance of the elec 
tron discharge device. 
Another and a preferred embodiment is an ar 

rangement composed of tWO concentric co-axial 
conductors of cylindrical form having cylin 
drical capacity extension plates connected to the 
inner conductor. By making the conductors co 
axial and cylindrical, the current travels uni 
formly down on the inner surface of the outer 
conductor and returns uniformly distributed over 
the outer surface of the inner conductor. Since 
the lines of magnetic flux are almost completely 
contained within the space between the inside 

circuit; 
Fig. 4a is its equivalent circuit, in conven 

tional form; 
Fig. 5 illustrates the improved oscillatory cir 

cuit in the super-heterodyne receiver both as an 
antenna coupling device and as the frequency 
determining element of the heterodyne OScillator. 

Referring to Fig. 1 in more detail, there is 
shown an improved oscillatory circuit comprising 
an inductance in the form of a wide cylindrically 
shaped metallic inductor strip , and a compara 
tively large tuning capacitor consisting of two 
metal plates 2, 2, which are connected to the 
ends of inductor strip . Inductance f is pref 
erably made of copper and of circular form, 
having ends which fold inwardly at 3 and 4 to 
provide supports for the metallic plates 2 of the 
tuning capacity. It will be apparent, of course, 
that, if desired, the ends 3 and 4 of strip may be 
turned outwardly and still function satisfac 
torily. Conductors 5 and 6 merely indicate how 
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the oscillatory circuit can be connected to high 
frequency apparatus, such as an electron dis 
charge device 7. Tuning may be obtained by 
varying the separation between the plates 2, 2. 
With the arrangement shown in this figure, two 

meter oscillations were obtained with a two volt 
tube (330 type) having 90 volts on the plate and 
approximately 120 micro-microfarads of capacity 
between the plates 2, 2. 
The capacity between plates 2, 2 and the induc 

tance of strip can be calculated from the foll 
lowing formulae: 

c-sl- 9999...N. 16-95-10c 
where e is the specific inductive capacity of the 
dielectric having unit dimensions, S is the cross 
sectional area of the dielectric of the condenser, 1. 
is the distance through the dielectric, a is the ra 
dius of the coll, N is the number of turns of the 
coil, b is the axial length of the coil, and c is the 
radial depth of the coil. In the present instance 
c is negligible and can be taken as Zero, since 
with the high frequency current involved, the 
current flows only on the surface of the con 
ductor, which surface, by way of example, may 
be of the order of .003 of an inch. Such a depth 
obviously is negligible as compared to a and b. 

Fig. 2 illustrates a preferred embodiment of the 
present invention comprising two cylindrical co 
axial conductors and 9, both of which are di 
rectly connected together by a circular plate O 
at the bottom. Conductor 8 in the preferred 
arrangement is hollow. To provide the tuning 
capacitance, there is an upper portion in the 
form of a concentric tube placed within the Outer 
tube 9 and positioned adjacent thereto, the lower 
portion of tube being directly connected to 
the upper end 2 of inner conductor 8 in any 
suitable manner. The arrangement is more 
clearly indicated in Fig. 20, which is a cross 
section of Fig. 2. 
Although the arrangement of Fig. 2 is shown as 

being that of a circle, it will be understood that 
conductors of cross Sections other than that of 
a circle may be employed, although it is preferred 
to use the circular cross section, inasmuch as it 
will result in most uniform current distribution 
On the tube surfaces. It is also important that 
the two conductors be coaxial, inasmuch as a de 
parture from this construction will result in a 
tendency to unequal current distribution. On the 
tube surfaces, an undesirable result which will 
follow if the current is made to flow Over paths 
of different impedances. Tubes 8, and 9 are of 
such length that their inherent inductances, to 
gether with the capacitance existing between 
them, will form an oscillatory circuit which will 
be resonant to a desired frequency of operation. 
The foregoing formulae for C and L for deter 

mining the capacitance and inductance of the 
cylindrical oscillatory circuit are also applicable 
to this structure. 

Fig. 3 shows the improved oscillatory circuit of 
Fig. 2 in circuit with a pair of push-pull electron 
discharge devices 3 and 4. The output of the 
circuit is shown electromagnetically coupled to 
the oscillatory circuit by means of a loop of wire 

5. This wire passes from the outer surface of 
the cylinder 9 through an aperture indicated at 
B and through the hollow of conductor 8, as 

shown in the drawings. A battery applies 
positive potential to the anodes of the tubes 
through a connection 8 which is joined to the 
cylinder 9 at the plane-cylinder intersection di 

2,120,518 
agonally opposite the point where the capacitance 
is placed. Fig. 3a shows the equivalent circuit. 
Since the circuit arrangement is conventional 
and forms no part of the present invention perse, 
it is not believed necessary to further describe 
the arrangement. 

Fig. 4 shows the improved oscillatory circuit 
used first as a tuned antenna coupling device and 
as a tuned radio frequency circuit. The mode of 
operation of the system shown herein is deemed 
obvious from a mere inspection of the equivalent 
circuit of 4a and from what has been stated 
above. 

Fig. 5 illustrates how the oscillatory circuit 
may be used as a tuned antenna coupling 9 for 
a superheterodyne receiving circuit and as the 
frequency determining element 20 of a hetero 
dyne Oscillator 2, both of which are shown con 
nected to the first detector 22 of a superhetero 
dyne circuit. In this figure, the grid of the first 
detector is inductively coupled to the frequency 
determining Oscillatory circuit 20 of the hetero 
dyne oscillator 2 by means of connection 23 in 
circuit with a high resistance 26 and a small 
capacity 27. 
receiving circuit is inductively coupled to oscilla 
tory circuit 9 through connection 25. 

It will be understood from what has gone be 
fore that the invention is not limited to the pre 
cise arrangements of parts shown, since they may 
be modified to meet different conditions encoun 
tered in their use without departing from the 
spirit and scope of the invention as defined in 
the appended claims. 
What is claimed is: 
l. A tuned high frequency circuit comprising a 

pair of hollow coaxial metallic conductors, both 
of said conductors being entirely open electrically 
at One of their adjacent ends, the inner conduc 
tor being of larger diameter at said one end than 
at its other end to increase the effective capaci 

Similarly, the antenna 24 of the 
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tance between the conductors, and a direct con 
nection in the form of a plate at the other end 
connecting inner and outer conductors together. 

2. A tuned high frequency circuit comprising 
a pair of inner and outer hollow concentric me 
tallic conditictors, one end of said outer conduc 
tor being entirely open, the inner conductor be 
ing of larger diameter at its end adjacent said 
open end of said outer conductor to increase the 
effective capacitance between the conductors, 
and an electrical connection between the other 
end of said outer conductor and the adjacent end 
of said inner conductor. 

3. A high frequency circuit comprising a pair 
of inner and outer hollow coaxial metallic con 
ductors, one end of said Outer conductor being 
entirely open, the inner conductor having a con 
centric hollow portion of larger diameter at its 
end adjacent the open end of said outer conduc 
tor to increase the effective capacitance existing 
between said conductors, and an electrical con 
nection between the other end of said outer con 
ductor and the adjacent end of said inner con 
ductor. 

4. In combination, an Oscillatory circuit com 
prising a pair of inner and Outer coaxial con 
ductors coupled together more closely at one por 
tion in their lengths than at another portion, 
a pair of electron discharge devices each hav 
ing anode, Cathode and control electrodes, the 
anode of one device being directly connected to 
the Outer conductor, and the anode of the other 
device being directly connected to the inner con 
ductor, the control electrode of said one device 
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2,120,518 
being capacitively coupled to said inner conductor 
and the corresponding electrode of said other 
device being capacitively coupled to said outer 
conductor, said cathodes being connected to 
gether, a source of energy for supplying positive 
potential to said conductors, and an Output circuit 
including a loop of wire coupled to said con 
ductors. 

5. An oscillatory circuit comprising a pair of 
hollow inner and outer coaxial conductors, said 
conductors being directly connected together at 
only one of their adjacent ends, the other end of 
said outer conductor being entirely open, said 
outer conductor having a length appreciably 
greater than said inner conductor, and a third 
hollow coaxial conductor also within said outer 
conductor, said third conductor having a diam 
eter greater than said inner conductor and being 
directly connected thereto, said third conductor 
having a length extending at least from the open 
end of said inner conductor substantially to the 
open end of said outer conductor, whereby the 
capacitance between said outer conductor and 
said third conductor due to their spacing together 
with the inductance of said inner conductor com 
prises a resonant circuit. 

6. The combination with a high frequency cir 
cuit comprising inner and Outer hollow coaxial 
metallic conductors, the inner conductor having 
a portion of larger diameter at one end to in 
crease the effective capacitance existing between 
said conductors, the other end of said inner con 
ductor being electrically coupled to said outer 
conductor, of an electron discharge device hav 
ing an anode, Cathode and control electrode, Said 
control electrode being coupled to said inner 
conductor, said cathode being coupled to said 
Outer conductor, and said anode being coupled 
to an Output circuit. 

7. The combination with a high frequency cir 
cuit comprising inner and outer hollow coaxial 
metallic conductors, the inner conductor having 
a portion of larger diameter at one end to in 
crease the effective capacitance existing between 
Said conductors, the other end of Said inner con 
dictor being electrically coupled to said outer 
conductor, of an electron discharge device hav 
ing an anode, cathode and control electrode, said 
control electrode being coupled to Said inner con 
ductor, said cathode being coupled to said outer 
conductor, said anode being coupled to an out 
put circuit, and an input circuit including a loop 
of wire coupled to said coaxial conductors, said 
Wire extending externally over a portion of the 
length of said outer coaxial conductor and in 
ternally through the hollow of said inner coaxial 
conductor. 

8. An oscillation generator comprising a high 
frequency circuit comprising inner and outer hol 
low coaxial metallic conductors, the inner con 
ductor having a portion of larger diameter at 
one end to increase the effective capacitance ex 
isting between said conductors, the other end 
of said inner conductor being electrically coupled 
to Said outer conductor, an electron discharge 
device having anode, cathode and control elec 
trodes, Said anode being directly connected to 
Said outer coaxial conductor, said control elec 
trode being coupled through a blocking con 
denser to said inner coaxial conductor, and 
means in circuit with said cathode for applying 
a suitable potential to said outer coaxial con 
ductor for energizing Said anode. 

9. A tuned high frequency circuit comprising 
inner and Outer hollow metal cylinders consid 

3 
erably different in diameter joined together at 
one of their adjacent ends and capacitively con 
nected together at their other adjacent ends 
through a third cylinder which is connected to 
said inner conductor and only slightly Smaller 
in diameter than the Outer of the first two cyl 
inders, said outer metal cylinder having its other 
end entirely open. 

10. A resonant high frequency circuit compris 
ing a pair of hollow inner and Outer conductors, a 
low resistance direct current connection connect 
ing together one of the adjacent ends of said con 
ductors, the cross-sectional area of said conduc 
tors being arranged and shaped so that there is 
more Capacity between certain portions of the 
inner and Outer conductors relative to that exist 

10 

15 
ing between other portions of said conductors, 
the other ends of said inner and outer conductors 
being entirely open from an electrical standpoint. 

11. A tuned high frequency circuit comprising 
a pair of coaxial cylindrical conductors, one of 
the adjacent ends of said cylindrical conductors 
being connected together by a low resistance con 
nection, the other ends of said conductors being 
electrically entirely open and capacitively coupled 
together by virtue of the space between their side 
Walls. 

12. In combination, a tuned high frequency cir 
cuit comprising a hollow inner conductor and a 
hollow coaxial outer conductor, said inner con 
ductor being electrically coupled to said outer 
conductor more closely at one of its ends than at 
the other, a connection extending within the in 
terior of said inner conductor for a substantial 
portion of the length thereof, and a translating 
circuit coupled to both terminals of said connec 
tion. 

13. In combination, a high frequency tuned 
circuit having hollow inner and outer conductors 
electrically coupled together more closely at one 
of their adjacent ends than at the other end, a 
multi-electrode electron discharge device, and 
means for influencing the action of said device at 
the frequency of said tuned circuit comprising a . 
connection between a pair of electrodes of said 
device, said connection extending within the in 
terior of Said inner conductor for a substantial 
portion of the length of said inner conductor. 

14. In combination, a high frequency tuned cir 
cuit having hollow inner and outer conductors 
electrically coupled together more closely at one 
of their adjacent ends than at the other end, a 
multi-electrode electron discharge device detec 
tor, and means for impressing oscillations of the 
frequency of said tuned circuit upon said detec 
tor comprising a connection between a pair of 
electrodes of said detector, said connection ex 
tending within the interior of said inner con 
ductor for the entire length thereof. 

15. In combination, a tuned high frequency cir 
cuit comprising a hollow inner conductor and a 
hollow coaxial outer conductor, said inner con 
ductor being electrically coupled to said outer 
conductor more closely at one of its ends than at 
the other, a connection extending within the in 
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terior of Said inner conductor for a substantial 
portion of the length thereof, and an antenna 
located externally of said outer conductor cou 
pled to Said connection. 

16. In combination, a high frequency tuned 
circuit having hollow inner and outer conductors 
electrically coupled together more closely at one 
of their adjacent ends than at the other end, a 
multi-electrode electron discharge device includ 
ing a control electrode, and means for influencing 
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4. 2,120,518 
the action of said device at the frequency of said 
tuned circuit comprising a connection between 
said control electrode and another electrode of 
said device, said connection extending within the 
interior of said inner conductor for a substantial 
portion of the length of said inner conductor. 

17. In combination, a tuned high frequency 
circuit comprising a hollow inner and a hollow 

coaxial outer conductor, both coupled together to 
form a resonant circuit, a connection extending 
within the interior of said inner conductor for a 
substantial portion of the length of said inner 
conductor, and a translating circuit coupled to 5 
both terminals of said connection, 

JOHN F. DREYER, JR. 


