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My invention relates to ultra high frequency 
Systems and more particularly to systems of the 
Space resonant type. 

It is an object of my invention to provide a new 
and improved ultra high frequency system. 

It is another object of my invention to provide 
a new and improved ultra high frequency ampli 
fier of the space resonant type. 

It is a further object of my invention to pro 
Vide a new and improved ultra, high frequency 
amplifier of the space resonant type which in 
cludes as a central or control element thereof an 
electric discharge device and means for defining 
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a pair of space resonant cavities associated re 
Spectively with the anode-grid and the grid-cath 
Ode circuits of the discharge device. 

It is a still further object of my invention to 
provide a new and improved method of operating 
an ultra, high frequency space resonant system 
Such as an amplifier. 

Briefly stated, in accordance with one aspect 
of my invention, I provide a new and improved 
ultra high frequency System of the space resonant 
type Which may be employed as an amplifier for 
low wave length electromagnetic waves, and 
Which is by Virtue of the use of a minimum num 
ber of parts Susceptible of easy fabrication and 
necessitates a minimum number of adjustments 
in application or use. The system comprises 
means for defining a pair of Space resonant, re 
gions or cavities which are respectively associated 
With the anode-grid and the grid-cathode circuits 
of an electric discharge device. The anode-grid 
Cavity is preferably defined by an elongated cyl 
inder of conductive character through which ex 
tends a mechanism including a longitudinally 
positionable connecting rod and filtering or tun 
ing means, adjustable with and preferably at 
tached to the longitudinal rod, so that the tuning 
operation is readily accomplished by externally 
accessible means located at one end of the cyl 
inder. The other end of the cylinder extends to 
a point intergediate the grid and the Cathode 
terrihinals of the discharge device and the part 
of this end of the cylinder constitutes means for 
defining one boundary of the grid-cathode cavity. 
the latter cavity is of substantially shorter lon 
gitudiral dinnension and of larger diameter than 
the above mentioned cylinder, thereby reducing 
the size of the System. Tuning means are pro 
vided for the grid-cathode cavity and excitation 
means, Such as input and output electrode means, 
are associated with the grid-cathode and the 
anode-grid cavities, respectively. 

For a better understanding of my invention, 
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2 
reference may be had to the following descrip 
tion taken in connection with the accompanying 
drawing and its scope will be pointed out in the 
appended claims. Fig. 1 illustrates a croSS Sec 
tional longitudinal view of one embodiment of my 
invention particularly adaptable for use as an 
ultra high frequency amplifier, and Fig. 2 repre 
sents certain operating characteristics thereof, 
particularly the relationship between the gain 
and the operating Wave length of the System. 

Referring now more particularly to Fig. 1, my 
invention is there illustrated as applied to an ultra 
high frequency system of the space resonant type 
which may be employed as an ultra high fre 
quency amplifier for Operation. Within the micro 
wave region. As a central element or control 
device of the system, I employ an electric dis 
charge device which comprises a plurality of 
enclosed electrodes and which is preferably of the 
construction disclosed and broadly claimed in a 
Copending patent application of James E. Beggs, 
Serial No. 436,633, filed March 28, 1942, and 
which is assigned to the assignee of the present 
application. The discharge device comprises 
an anode 2, a grid 3 and a cathode 4 (preferably 
of the thermionic type), supported by transverse 
ly extending disk-like members 5, 6 and , re 
Spectively, preferably having increasing diameters 
in the order named to facilitate connection to the 
structure which defines the space resonant cav 
ities to be discussed presently. 
Cathode 4 and the transverse member 7 are 

electrically insulated from each other, so far as 
unidirectional potentials are concerned, being in 
Spaced relation or separated by an insulating ma 
terial (not shown), thereby affording a high fre 
quency connection by Virtue of the capacitance 
effect therebetWeen. 
The transverse members 5-7, inclusive, serve 

as externally accessible means or terminals, that 
is externally accessible with respect to the dis 
charge device . These transverse members are 
supported in the illustrated spaced relation by 
means of a pair of insulating cylinders, such as 
vitreous cylinders 8 and 9, Sealed in end-to-end 
relation therebetween, and the above described 
structure may be supported by a base member 
(9 provided with a plurality of terminals or 
prongs if, f2 and 3 and an orientation protu 
berance 4. Two of these prongs, such as prongs 

and 2, may be employed for supplying ener 
gizing current to a cathode heating element (not 
shown); and the remaining prong 3 may be emi 
ployed for the impression of a unidirectional po 
tential on the Cathode structure, 
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The anode-grid cavity, that is the Space reSO 
nant region associated with the anode-grid cir 
cuit of discharge device , is defined by means of 
an elongated cylinder 5 of conductive character, 
preferably metallic, which is connected to trans 
verse member 6 near one extremity or end. For 
example, the transverse member 6, which may be 
of disk form, is Seated in an appropriately formed 
shoulder 6 provided on the inner surface of the 
cylinder 5, and the end of cylinder 5 pref 
erably extends axially or longitudinally to a po 
Sition intermediate the transverse memberS 6 
and 7. The anode-grid cavity is defined, in part, 
by means of a longitudinal anode connecting rod 
8 of conductive character which is provided With 
a recess 9 at one end thereof adapted to receive 
an anode adapter 20 electrically connected to 
anode 2 of discharge device . Recess 9 is of 
sufficient size to permit axial and rotational 
movement of the rod 8, while at the Same time 
maintaining electrical contact with the adapter 
20. At the other end of the connecting rod 8 
I provide a choke or filter member 2 preferably 
of cup-shape configuration and having an elec 
trical wave length corresponding to one-quarter 
wave length of the Operating frequency or range 
of operating frequencies of the System. The fil 
ter member is attached to and longitudinally po 
sitionable with the anode connecting rod 8. This 
mechanical connection may be obtained by any 
suitable mechanical expedient which may com 
prise a threaded bolt 22 which extends into the 
right-hand end of anode rod 8 and is anchored 
at the other end in a conductive rod 23, thereby 
maintaining the closed end of member 2 fixed 
therebetween. The longitudinal Or flanged part 
of member 2 is spaced from the inner Surface of 
cylinder 5. 
As a means for controlling the position of the 

anode rod 18 and the tuning member 2 in axial 
or longitudinal direction, I may employ a Suitable 
mechanical means such as an end Wall in the 
form of an insulating plug 24 inserted within the 
right-hand end of cylinder 5, and which is pro 
vided with a threaded aperture 25 adapted to en- : 
gage threads 26 at one end of rod 23. At an ex 
ternally accessible position I provide a position 
ing means, such as a knuriled wheel 27, for rota 
tion of rod 23 and which effects rotation and Con 
sequent longitudinal adjustment of anode con 
necting rod 8 and member 2. 
A suitable unidirectional potential may be Sup 

plied to the system by means of a Spring biased 
contact 28 connected to rod 23 and consequent 
ly to the anode 2 through member 2 and rod 8. 

Ultra high frequency energy may be derived 
from the anode-grid cavity by means of Suitable 
output electrode means which may take the form 
of an electrostatic output means including a 
metallic disk 29 attached to one end of the inner 
conductor of a concentric transmission line 30 
comprising an inner conductor 3 and an Outer 
tubular conductor 32 which may be maintained 
in desired spaced relationship by means of an 
annular vitreous insulator 33. The output elec 
trode means is arranged to be positionable longi 
tudinally or axially for controlling the amount 
of energy fed back to the grid-cathode cavity 
from the anode-grid cavity. This adjustable fea 
ture may be afforded by extending the upper end 
of inner conductor 3 through a longitudinal ap 
erture 34 in cylinder 5, and by supporting the 
concentric transmission line 39, as well as the 
output electrode means, by an axially adjustable 
housing 35 which rests upon and is in slidable 
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4. 
engagement with the outer Surface of cylinder 5. 
As a means for completing the definition of 

the grid-cathode Space resonant cavity and for 
minimizing the size of the entire System, I provide 
an annular member 36 of conductive character 
Surrounding device . For example, the member 
36 may be a metallic ring supported by a metallic 
collar 37 which is in turn supported by cylinder 
f5 and a flanged supporting ring 38 which engages 
discharge dévice and is electrically connected to 
Cathode transverse member 7. The grid-cathode 
cavity is of larger diameter than the anode 
grid cavity and is of substantially smaller lon 
gitudinal or axial dimension. 

Electrode means, such as input electrode 
means, is associated with the grid-cathode cavity 
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and may comprise an extension of an inner con 
ductor 39 of a concentric transmission line com 
prising the inner conductor 39 and an outer tu 
bular conductor 40. Inner conductor 39 at its 
lower eXtremity extends into the grid-cathode 
cavity and is preferably connected to the cylinder 
5 at or near the end thereof. 
In order to tune the grid-cathode cavity, I pro 

Vide means, Such as a readily adjustable member 
4, which may be constructed either of a con 
ductive material or a dielectric material. As an 
example, the tuning means may comprise a 
metallic screw extending through a threaded ap 
erture 42 in a part of ring 38. The position of 
the end surface 43 of member 4 may be con 
Sidered as controlling principally the capacitance 
Of the grid-cathode cavity and consequently con 
trolling the natural frequency thereof. 
The bias voltage effective on the grid 3 of the 

discharge device may be controlled in a variety 
of WayS. One manner in which the bias voltage 
may be controlled is by the employment of an 
adjustable impedance or resistance 44 connected 
between the Cathode prong 3 and the structure 
electrically connected to transverse member 6, 
Such as ring 38, the entire metallic structure of 
the Space resonant cavity, of course, being main 
tained at ground potential as illustrated. 
Considering the natural frequency of the grid 

Cathode cavity, this cavity is of fixed external 
dimension, the tuning effect being accomplished 
by member 4. One manner in which the sys 
tem may be operated is by the design and ad 
justment of the grid-cathode cavity so that its 
electrical length is an odd multiple of quarter 
Wave lengths corresponding to the operating fre 
quency, such as one-quarter Wave length. The 
adjustment of member 4 may be considered 
as adding or subtracting capacitance to or from 
grid 3 of discharge device f. The anode-grid 
cavity is preferably operated to have an elec 
trical length corresponding to an odd multiple 
of quarter Wave lengths corresponding to the 
operating frequency, and is preferably adjusted 
to operate at the three-quarters wave length 
point. A Suitable choice of the physical length 
Of the anode-grid cavity is determined, among 
other things, by the type of output electrode 
means which it is contemplated using. For ex 
ample, in the System illustrated in Fig. 1 if an 
appreciable axial adjustment of the output elec 
trode means is contemplated, it has been found 
that a three-quarters wave length cavity per 
mits adequate Space for the adjUStment of the 
output electrode means. The combination of an 
electric discharge device having transverse disk 
like terminals and concentric resonators is dis 
closed and claimed in the copending Jensen and 
Keister application, Serial No. 448,206, filed June 
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1942 and assigned to the assignee of this inven 
tion. Patentable subject matter generic to the 
Jensen and Keister application and this applica 
tion is the prior invention of Jensen and Keister. 

In the operation of the system shown in Fig. 
1, upon establishment of the excitation of the 
grid-Cathode cavity through the associated con 
centric transmission line there will be established 
in the anode-grid cavity an amplified electro 
magnetic excitation, the coupling between the 
two cavities being accomplished principally by 
the interelectrode capacitances of the discharge 
device . The amount of regenerative action oc 
curring in the system may be controlled or ad 
justed by the position of the output electrode 
means comprising disk 29. 
As the output electrode means including disk 

29 is adjusted axially or longitudinally, the ef 
fective impedance of the anode-grid cavity 
varies; this impedance decreases as the output 
electrode means is moved to Wards the electric 
discharge device . . Consequently, as viewed 
from an elementary point of view, it may be con 
sidered that as the output electrode means is 
advanced towards, the discharge device the 
load imposed on the anode-grid cavity is in 
creaSed. 

Wariation in the position of the output elec 
trode means also controls the amount of energy 
fed back from the anode-grid cavity to the grid 
cathode cavity through the coupling between 
these two cavities comprising principally the 
anode-cathode interellectrode capacitance of dis 
charge device it. It will then be appreciated that 
by adjustment of the output electrode means, the 
voltage of the anode-grid cavity is consequently 
controlled, thereby controlling the amount of 
energy which is fed back to the grid-cathode 
cavity through the interelectrode capacitance 
afforded by the anode and the cathode. AC 
cordingly, by the adjustment of the output elec 
trode means, the amount of regenerative action 
between the two cavities is readily controllable, 
making it possible to establish positions wherein 
regeneration or absence of regeneration is selec.- : 
tively obtainable. 
I have found that, within certain operating 

wave lengths, receiver amplifiers built in accord 
ance with the above described structure and 
principles are susceptible of performing With a 
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sensitivity better than that of a crystal, thereby 
affording a system of high sensitivity as well 
as substantial power Output. 
Curves A and B of Fig. 2 represent operating 

characteristics, particularly gain versus Operat 
ing wave length, of systems employing the above 
described features of construction and Operation 
and using electric discharge devices of Some 
what different characteristics. The variation of 
operating wave length is accomplished by COn 
trolling the axial position of rod 8 and member 
2 for a, given setting of the tuning member 4. 
Apparatus built in accordance with the above 
described features offers distinct advantages in 
cluding improvements in the signal-to-noise 
ratio over that obtainable by ultra high fre 
quency space resonant Systems developed here 
tofore. 
While my invention has been described prin 

cipally in connection with an ultra, high fre 
quency amplifier, it will be appreciated that cer 
tain aspects thereof are applicable to Space 
resonant systems generally and it will be obvious 
to those skilled in the art that changes and 
modifications may be made without departing 
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6 
from my invention, and I, therefore, aim to cover 
in the appended claims all such changes and 
modifications as fall within the true spirit and 
Scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. An ultra high frequency device of the cavity 

resonator type comprising an electric discharge 
device including a plurality of enclosed electrodes 
compirising an anode, a grid and a cathode Sup 
ported by a plurality of transversely extending 
members interconnected by means of insulators 
sealed in end relation thereto, said transverse 
members serving as externally accessible high 
frequency terminals, a pair of Substantially closed 
cavity resonators connected respectively. With the 
anode-grid and the grid-cathode circuits of Said 
discharge device, the anode-grid resonator com 
prising an elongated cylinder connected to the 
grid transverse member and having therein in 
spaced relation a longitudinal rod connected to 
said anode, the grid-cathode resonator being de 
fined by an annular member of shorter length 
and substantially larger diameter than Said cyl 
inder, input electrode means coupled to the grid 
cathode resonator, means for tuning said grid 
cathode resonator including means for modifying 
a bounding surface thereof, means for tuning 
the anode-grid resonator comprising means mov 
able with respect to a part of Said anode-grid 
resonator for adjusting the effective longitudinal 
length thereof, and output electrode means Con 
nected to said anode-grid resonator. 

2. An ultra high frequency device of the cavity 
resonator type comprising an electric discharge 
device including a plurality of enclosed electrodes 
including an anode, a grid and a cathode Sup 
ported by three transversely extending accessible 
members which progressively increase in diam 
eter in the Order named and Which afford ex 
ternally accessible high frequency terminals to 
the electrodes, an anode-grid cavity resonator in 
cluding a conductive cylinder of elongated Con 
figuration connected to the grid transverse mem 
ber, a grid-cathode cavity resonator including an 
annular member of larger diameter and of Small 
er longitudinal length than said cylinder and 
electrically connected to said cathode and Said 
grid, and means for tuning the anode-grid res 
onator comprising a longitudinally adjustable 
anode connecting rod within said cylinder and 
having at one end thereof an electromagnetic 
wave filter member positionable with said rod. 

3. An ultra high frequency device of the cavity 
resonator type comprising an electric discharge 
device including a plurality of enclosed electrodes 
including an anode, a grid and a cathode Sup 
ported by three transversely extending externally 
accessible Inenbers which progressively increase 
in diameter in the Order named and which afford 
externally accessible high frequency terminals to 
the electrodes, an anode-grid cavity resonator 
including a conductive cylinder of elongated con 
figuration connected to the grid transverSe mem 
ber, a grid-cathode cavity resonator including an 
annular member of larger diameter and of 
snailer longitudinal length than said cylinder 
and electrically connected to said cathode and 
Said grid, means for tuning the anode-grid res 
onator comprising a longitudinally adjustable 
anode connecting rod within said cylinder and 
having at one end thereof a cup-shaped elec 
tromagnetic wave filter member positionable With 
said rod, and means for tuning said grid-cathode 
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resonator including means for adjusting a bound 
ing Surface thereof. 

4. An ultra, high frequency device of the cavity 
resonator type comprising an electric discharge 
device including a plurality of enclosed electrodes 
including an anode, a grid and a Cathode Sup 
ported by three transversely extending externally 
accessible members which progressively increase 
in diameter in the Order named and Which afford 
externally accessible high frequency terminals to 
the electrodes, an anode-grid cavity resonator 
including a conductive cylinder of elongated Con 
figuration connected to the grid transverse mem 
ber, a grid-cathode cavity resonator including 
an annular member of larger diameter and of 
Smaller longitudinal length than said cylinder 
and electrically connected to said cathode and 
said grid, means for tuning the anode-grid res 
onator comprising a longitudinally adjustable 
anode connecting rod. Within Said cylinder and 
having at One end thereof a cup-shaped elec 
tromagnetic wave filter member positionable 
With said rod, and means for tuning the grid 
cathode resonator comprising a radially adjust 
able stub extending within Said grid-cathode res 
onator. 

5. An ultra high frequency device of the cavity 
resonator type comprising an electric discharge 
device including a plurality of enclosed electrodes 
including an anode, a grid and a cathode Sup 
ported by three transversely extending externally 
accessible members which progressively increase 
in diameter in the Order named and which afford 
externally accessible high frequency terminals 
to the electrodes, an anode-grid cavity resonator 
including a conductive cylinder of elongated con 
figuration connected to the grid transverse mem 
ber, a grid-cathode cavity resonator including an 
annular member of larger diameter and of 
smaller longitudinal length than said cylinder 
and electrically connected to said Cathode and 
Said grid, means for tuning the anode-grid res 
Onator comprising a longitudinally adjustable 
anode connecting rod within said cylinder and 
having at one end thereof a cup-shaped elec 
tromagnetic wave filter member positionable with 
Said rod, and means for tuning the grid-cathode 
resonator comprising a metallic member extend 
ing therein and adjustable with respect to the 
end of said cylinder connected to the grid trans 
Verse member. 

6. An ultra high frequency device of the cavity 
resonator type comprising an electric discharge 
device including a plurality of enclosed electrodes 
including an anode, a grid and a cathode Sup 
ported by three transversely extending externally 
accessible members which progressively increase 
in diameter in the Order named and Which afford 
externally accessible high frequency terminals to 
the electrodes, an anode-grid cavity resonator in 
cluding a conductive cylinder of elongated con 
figuratiOn connected to the grid transverse mem 
ber, a grid-cathode cavity resonator including an 
annular member of larger diameter and of 
Smaller longitudinal length than said cylinder 
and electrically connected to said cathode and 
said grid, means for tuning the anode-grid res 
onator comprising a longitudinally adjustable 
anode connecting rod Within said cylinder and 
having at One end thereof a cup-shaped elec 
tromagnetic Wave filter member positionable with 
Said rod, input electrode means coupled With the 
grid-cathode resonator, and output electrode 
means extending into the anode-grid resonator. 

7. An ultra high frequency device of the cavity 
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resonator type comprising an electric discharge 
device including a plurality of enclosed electrodes 
including an anode, a grid and a Cathode Sup 
ported by three transversely extending externally 
accessible members which progressively increase 
in diameter in the Order named and Which afford 
externally accessible high frequency terminals to 
the electrodes, an anode-grid cavity resonator 
including a conductive cylinder of elongated con 
figuration connected to the grid transverse mem 
ber, a grid-cathode cavity resonator including an 
annular member of larger diameter and of 
Smaller longitudinal length than said cylinder 
and electrically connected to said Cathode and 
said grid, means for tuning the anode grid res 
onator comprising a longitudinally adjustable 
anode connecting rod extending through said 
cylinder and having at one end thereof a cup 
shaped electromagnetic wave filter member po 
sitionable with said rod, input electrode means 
coupled With the grid-cathode resonator, and 
output electrode means extending into the anode 
grid cavity and positionable longitudinally to 
control the regenerative action between the two 
resOnatorS. 

8. An ultra high frequency device of the cavity 
resonator type comprising an electric discharge 
device including a plurality of enclosed electrodes 
COImprising an anode, a grid and a Cathode, trans 
Verse metallic members connected to said respec 
tive electrodes and providing externally accessible 
high frequency terminals therefor, an anode-grid 
cavity resonator including a metallic cylinder 
connected to the grid transverse member, a grid 
cathode cavity resonator of a longitudinal length 
corresponding approximately to the distance be 
tween anode and cathode transverse members of 
said discharge device and being of substantially 
larger diameter than said cylinder, input elec 
trode means coupled With the grid-cathode res 
onator, a longitudinally adjustable anode con 
necting rod within said cylinder, means for ap 
plying a unidirectional potential to said rod, and 
means for tuning the anode-grid resonator com 
prising tuning structure supported by and posi 
tionable with said connecting rod. 

9. An ultra high frequency amplifier of the 
cavity resonator type comprising an electric dis 
charge device including a plurality of enclosed 
electrodes comprising an anode, a grid and a 
Cathode supported by a plurality of transversely 
extending members interconnected by means of 
insulators sealed in end-to-end relation, said 
transverse members serving as externally acces 
sible high frequency terminals, a pair of sub 
stantially closed cavity resonators connected re 
Spectively with the anode-grid and the grid 
Cathode circuits of said discharge device, the 
anode-grid resonator comprising an elongated 
cylinder connected to the grid transverse mem 
ber and having therein in spaced relation a lon 
gitudinal rod connected to said anode, the grid 
Cathode resonator being defined by an annular 
member of shorter length and substantially 
larger diameter than said cylinder, input elec 
trode means coupled with the grid-cathode reso 
nator, tuning means for controlling the resonant 
frequency of said grid-cathode resonator includ 
ing means for modifying a bounding surface of, 
and Output electrode means connected to said 
anode-grid resonator. 

10. An ultra high frequency amplifier of the 
cavity resonator type comprising an electric dis 
Charge device including a plurality of enclosed 
electrodes comprising an anode, a grid and a 
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cathode supported by a plurality of tranSVersely 
extending members interconnected by means of 
insulators sealed in end-to-end relation, Said 
transWerse members serving as externally accessi 
ble high frequency terminals, a pair of substan 
tially closed cavity resonators connected respec 
tively. With the anode-grid and the grid-cathode 
circuits of Said discharge device, the anode-grid 
comprising an elongated cylinder connected to 
the grid transverse member and having therein 
in spaced relation a longitudinal rod connected to 
said anode, the grid-cathode being defined by an 
annular member of shorter length and substan 
tially larger diameter than said cylinder, input 
electrode means coupled With the grid-cathode 
resonator, means fortuning the anode-grid reso 
nator comprising means positionable With the 
longitudinal rod for controlling the effective elec 
trical length of the anode-grid resonator, and 
Output electrode means connected to said anode 
grid resonator. 

11. An ultra, high frequency device of the cavity 
resonator type comprising an electric discharge 
device including a plurality of enclosed electrodes 
including an anode, a grid and a cathode, trans 
verse metallic members connected to said respec 
tive electrodes and providing externally accessi 
ble high frequency terminals, an anode-grid cav 
ity resonator including a conductive cylinder con. 
nected to the grid transverse member, a grid 
cathode Space resonant cavity defined by an an 
nular member of substantially larger diameter 
and of Smaller longitudinal length than said cyl 
inder and electrically connected to said cathode 
and grid, means fortuning Said anode-grid reso 
nator including means for adjusting a bounding 
surface thereof, input electrode means coupled 
With Said grid-cathode resonator, and means pro 
jecting into Said grid-cathode resonator for con 
trolling the capacitance thereof to control the 
natural frequency thereof. 

12. An ultra high frequency device of the cavity 
reSOnator type Comprising an electric discharge 
device including a plurality of enclosed electrodes 
including an anode, a grid and a cathode, trans 
Verse metallic members connected to said respec 
tive electrodes and providing externally accessible 
high frequency terminals, an anode-grid cavity 
resonator incluiding a conductive cylinder con 
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nected to the grid transverse member, a grid 
cathode resonator including an annular member 
of Substantially larger diameter and Of Smaller 
longitudinal length than said cylinder and elec 
trically connected to said cathode and grid, 
means for tuning said anode-grid resonator, 
input electrode means coupled With said grid 
cathode resonator, and means movable With re 
spect to a part of said grid-cathode resonator for 
changing the Volume thereof and to control the 
natural frequency thereof. 

13. An ultra high frequency System of the 
Space resonant type comprising an electric dis 
charge device including a plurality of enclosed 
electrodes including an anode, a grid and a cath 
ode, transverse metallic members connected to 
said respective electrodes and providing exter 
nally accessible high frequency terminals, an 
anode-grid cavity resonator including a conduc 
tive cylinder connected to the grid transverse 
member, a grid-cathode cavity resonator includ 
ing an annular member of substantially larger 
diameter and of smaller longitudinal length than 
Said cylinder and electrically connected to said 
cathode and grid, input electrode means coupled 
With said grid-cathode resonator, and means for 
controlling the capacitance of said grid-cathode 
resonator to control the natural frequency there 
of comprising adjustable screW means extending 
through Said annular member and having an end 
spaced from said conductive cylinder in the vicin 
ity of Said grid transverse member. 

FRANCIS M. BAILEY. 
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