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My invention relates to cavity resonator Sys 
tems of the type adapted for generating or am 
plifying high frequency oscillations. 
There have been provided, in accordance with f 

the prior art, a large variety of resonator struc 
tures for producing short Wave Oscillations or for 
amplifying oscillations of this character. In ac 
cordance with an important aspect of my inven 
tion, I provide a resonant system of this char 
acter which is very simple in construction and 
readily manufactured at reasonable cost. 

It is an object of my invention to provide a 
new and improved cavity resonator System. 

It is another object of my invention to provide 
an improved and simplified resonator system in 
cluding an electric discharge device. 

Further objects and advantages Will become 
apparent as the following description proceeds, 
reference being had to the accompanying draw 
ing, and its scope will be pointed out in the ap 
pended claims. In the drawing, Fig. 1 is an ele 
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end of the cylinder 3 and includes a central 
stem 5 of glass through which the lead-in con 
ductors are sealed. 
The cathode 6 is carried on a conical Sup 

port 7 by means of an interposed cylinder 8 
of thin metal foil which minimizes the transfer 
of heat from the active Surface of the Cathode 
to the support 7. The lower end of the Cathode 

., support terminates in a cylindrical extension 9 
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vational view in section of a resonator System 
embodying my invention; Fig. 2 is an enlarged 
sectional view of a portion of the cathode of the 
discharge device incorporated in the resonator 
of Fig. 1; and Fig. 3 is a sectional view taken 
along the line 3-3 of Fig. 2. 

Referring now to the drawing, I have shown 
my invention embodied in a resonator System 
including an electric discharge device designated 
generally by the numeral . The device is of 
the type which has generally been described as 
being of disk-seal construction and includes in 
sulating cylinders 2 and 3 which form a portion 
of the envelope. The cylinder 2 is sealed at one 
end to an outwardly extending flange 4 of an 
anode member 5 which includes an integral 
axially extending cylindrical portion 6. As will 
be described in detail at a later point in the speci 
fication, the portion 6 of the anode forms the 
central conductor of an anode-grid resonator. 
The lower end of the insulating cylinder 2 is 
sealed to a grid disk or terminal 7 which is pro 
vided with a central aperture 8 in line with the 
end of the anode 5. Surrounding the opening 8 
and extending downwardly from the terminal 7 
to Which it is secured, is a sleeve 9 within which 
the supporting sleeve O of a grid li is received. 
The insulating cylinder 3 is sealed at its upper 

end to the grid terminal 7 and at its lower end 
to an inwardly directed flange 2 provided at 
the upper end of a cylindrical metal member 3. 
The member 3 provides a cathode terminal and 
also an enclosure for the lead-in conductors of 
the device. The envelope is completed by a 
header member f4 which is bonded to the lower 
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which is received within a sleeve 20 secured to 
the lower side of the flange 2 in the same man 
ner that the grid supporting sleeve O is secured 
to the grid terminal 7. 
The cathode is of the indirectly heated type 

and the cathode heater element is in the form 
of a flat spiral 2 which is retained in contact 
with the lower surface of the cathode by a nickel 
washer 22 and an interposed insulator 23 of alu 
minum oxide or similar material. One terminal 
24 of the heater is bonded directly to the cathode 
support 8 and the other terminal 24' is brought 
through aligned central openings in the parts 22, 
23 and supported in position by an insulating 
disk 25. The disk 25 is secured in position by a 
retaining ring 26 which is spot welded to the 
cathode supporting member 7. A clip 28 secured 
to the heater lead 24' engages the insulating 
member 26 to assist in Supporting the heater lead. 

... As will be readily appreciated, the connections 
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with the heater and Cathode are made through 
suitable lead-in conductors sealed through the 
stem 5. 
The structure described thus far provides not 

only the discharge device of the resonator System 
but also the inner conductors of the grid-anode 
and grid-cathode resonators. These inner con 
ductors are provided respectively by the anode 
parts 5 and 6 and by the cathode supporting 
structure including parts 3, 7, and 8. The 
Outer conductors of these resonators are pro 
vided by a generally cylindrical sheet metal struc 
ture made up of two cup-shaped conducting 
members 29 and 30. The members 29 and 30 are 
assembled together with the closed end of the 
member 30 received within the open end of the 
member 25. AS indicated the diameter of the 
upper end of the member 30 is reduced by the 
thickneSS of the material used So that the 
amount of telescoping of the parts is readily con 
trolled during assembly and the outer diameter 
of the resonator is substantially uniform. These 
parts are preferably bonded together, as by 
soldering, before assembly on the discharge de 
vice. The end wall 3 of the member 30 is pro 
vided with a central aperture 32 of sufficient size 
to receive the cylinder 2 of the discharge device 

  



3 
envelope. When the members 29 and 30 are 
assembled on the discharge device, a conducting 
washer 32 and an insulating washer 33 are inter 
posed in that order between the grid terminal 
and the end portion 3 of the resonator member 
30. The washer 32 is provided with a tab 34 
which extends through a Suitable opening in the 
overlapping portions of the members 29 and 30 
and is insulated therefrom by a sleeve of insulata 
ing material 35. The tab 34 provides a direct 
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current connection with the grid which is insula - 
lated from the resonator. The insulating washer 

... 33 cooperates with the washer 32 and the end 
wall 3 to provide a by-pass capacitor connecting 
the grid terminal with the resonator with re 
spect to high frequency currents. The assembly 
including the members 29 and 30 is Supported 
from the base of the discharge device by an 
annular member 36 which is welded or otherwise 
secured to the base of the member 3 of the dis 
charge device and is provided at its outer edge 
with a downwardly extending flange 37 for bond 
ing to the lower end of the resonant member 30. 
A terminal for supplying direct current Voltage 

to the anode is provided by a resilient conductor 
. 38 positioned within the cup-shaped member 29 
and having one end formed as a washer 39 which 
is secured against the inner wall of the member 

by a bolt 40. The bolt and washer are re 
tained in insulated relation with respect to the 
resonator member 29- by insulating washers 4 
and 42. 

In order to provide for some tuning of the grid 
anode resonator, I provide a threaded plunger 43 
in the form of a bolt which extends through the 
end wall of the cup-shaped member 29 and into 
the interior of the anode extension 6. The tun 
ing plunger engages a nut 4 bonded to the end 
wall of the cup-shaped member 29. As will be 
readily understood, the plunger 43 is adjusted 
to control the capacity between the conductors 
6 and 29 of the resonator. 
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A suitable shielded conductor for extracting 
energy for the grid-anode resonator is provided 
by a concentric transmission line including inner 
conductor. 45. and outer conductor 46. The inner 
conductor terminates in a loop 47 which is coul 
pled with the field which is produced within the 
grid-anode resonator during operation of the 
system. 

It will be apparent from the foregoing detailed 
description that a resonator system embodying 
my invention is very simple and compact and 
may be readily manufactured at a reasonable 
cost. The inner conductors of the concentric 
resonators are provided by portions of the dis 
charge device including the cathode and anode 
Supports. The two cup-shaped members provid 
ing the Outer conductors of the resonators are 
readily drawn from sheet stock and may be manu 
factured at low cost. The entire resonator as 
Sembly is Supported from the discharge device 
and the over-all unitary construction is of ex 
tremely light weight. A practical embodiment 
of my invention has been constructed with the 
parts One-half the size of those illustrated in 
the drawing. 
While a particular embodiment of the inven 

tion has been shown and described, it will be ob 
vious to those skilled in the art that changes and 
modifications may be made without departing 
from the invention in its broader aspects, and 
it is, therefore, the aim in the appended claims 
to COVer all Such changes and modifications as 
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4. 
fall within the true spirit and scope of this in 
vention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A resonator System comprising an electric 

discharge device including a plurality of elec 
trodes including an anode, a cathode and a con 
trol member, a control member terminal ex 
tending outwardly from the control member, con 
ductive structures connected respectively with 
Said anode and cathode and extending in opposite 
axial directions, a pair of cup-shaped conductors 
each of Substantially the same diameter, one of 
Said conductors having an apertured end wall re 
ceiving Said electric discharge device with said 
control member terminal coupled to said aper 
tured end wall, said one cup-shaped member 
having Said apertured end wall, received within 
the open end of the other of said cup-shaped 
members, and means joined to the other end of 
Said one cup-shaped member and the conducting 
structure connected to one of the remaining elec 
trodes to support the resonators provided by the 
cup-shaped members and the conductive struc 
tures connected with said electrodes. 

2. A resonator System including an electric dis 
charge device comprising an anode, a cathode 
and a control member terminal extending out 
Wardly from the control member, conductive 
Structures connected respectively with said anode 
and cathode and extending in opposite axial di 
rections, a generally cylindrical member having 
an apertured end wall in which said electric dis 
charge device is received With Said control men 
ber terminal electrically coupled to said apertured 
end wall, a substantially annular metal member 
mechanically connected to the conductive struc 
ture connected to said cathode and to the other 
end of Said cylindrical member, a cup-shaped 
Conductive member enclosing the conductive 
structure connected with said anode and having 
the open end thereof engaging the apertured 
end of said cylindrical member. 

3. A resonator system comprising an electric 
discharge device including an anode, a cathode 
and a control terminal extending outwardly from 
the control member, generally cylindrical con 
ductive structures connected respectively with 
Said anode and cathode and extending in opposite 
axial directions, a generally cylindrical member 
having an apertured end wall receiving a part 
of said electric discharge device and electrically 
coupled to said control member terminal, said 
cylindrical member surrounding one of the cylin 
drical conductive structures in spaced relation 
ship thereto, an annular member connected be 
tween the other end of said cylindrical member 
and Said conductive structure, a cup-shaped con 
ductive member having an open end engaging the 
apertured end of said cylindrical member and 
extending in concentric and enclosing relation 
with respect to the other of said cylindrical con 
ductive structures. 
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