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This invention relates to an improvement in 
oscillators and particularly in Oscillators for de 
veloping ultra high frequencles. 

Heretofore, ultra high frequency oscillators of 
varlous designs have been used but such oscilla? 
tors have had the disadvantage of being unstable 
under operating conditions and furthermore, 
such oscillators have been more or less limited in 
the avallable power output These previously 

0 used ultra high frequency oscillators have not 
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beenself-contained, and have beenso constructed 
that cooling of the oscillators other than by nat 
ural radiation and conduction of heat was im 
practical or impossible Moreover, in prevlously 
used Oscillators the frequency of Oscillation Was 
controlled by external parameters or tuned cir 
cuits. and the presence of these circuits frequent 
ly caused a fluctuation in the frequency produced 
by the oscillator due to electrical Or physical 
Changes in the Constants of the parameters. 

It is therefore one purpose of the present in 
vention to provide an ultra high frequency oscil 
lator whlch is stable in operation and which will 
supply a fixed fundamental frequency as deter? 
mined by the physical dimensions of the oscil 
lator alone. 
Another purpose of the present invention re 

sldes in the provision of means wherebythe oscil 
latormay supply considerable power and the fur? 
ther provision of means whereby various agencles 
may be conveniently used to prevent the oscillator 
from becoming overheated even though consid 
erable power output is supplied by the oscillator. 
Another advantage of the present invention re? 

sides in the provision of means whereby the oscil? 
1ator may be cooled through the circulation of 
some cooling medium such as water the cooling 
medium in some instances being readily applied 
both to the interior and the exterior of the oscil 
Iator tube proper. 

Astill further advantage of the present inven? 
tion resides in the fact that by reason of the new 
and novel construction of one form of the high 
frequency oscillator the envelope may be me? 
tallic and furthermore may be maintained at 
ground potential. 

Stil1 another purpose of the present invention 
resides in the provision of means whereby an 
oscillator constructed in accordance with the 
present invention, may be positioned within a 
hermetically sealed glass or ceramic envelope. 
Another purpose of the present invention re 

sides in the provision of a hot cathode from which 
electrons may be derived and the control of the 

(CI?179-171.5) 
number of electrons emitted from the cathode by 
means of a grld arrangement. - 
Another advantage of the present invention 

resldes ?n the fact that the oscillator constructed 
in accordance with this invention may be used 
to develop frequencies of the order of from 3×10" 
to at least the order of 3×10" cycles per second. 
These frequencies correspond in wave length to 
from one meter to ten centimeters respectively. 

Astill further purpose of the present inventlon 
resides in the provision of means whereby the 
frequencles delivered by the Oscillator may be 
readily applled to a high frequency transmission 
1ine In order that the frequencles may later be 
utllized in the manner desired. 

Still another purpose of the present invention 
resides in the provision of means whereby the 
amplitude of the oscillations produced by the 
0Scillator may be readily controlled So that the 
oscillations produced bythe oscillatormay be am 
plitude modulated in any desired manner. 

Still other purposes and advantages of the 
present invention will become more apparent to 
those skilled in the art from a reading of the fol 
lowing specification and claims particularly 
when consldered with the drawing, wherein: 
Figure 1 represents one form of the present in 

vention and, 
Figure 2 represents a modification of the in 

Vention. W 
Referring now to the drawing, and particular? 

1y to Figure 1, the ultra high frequency oscillator 
comprises a pair of tubular members 10 and I2 
of diferent diameters?theonehavingthe Smaller 
diameter being positioned within and coaxial 
with respect to the one having the larger diame 
ter. These two cylinders are hermetically sealed 
with respect to each other by annular end mem 
bers 4 and l6. The tubular member I2 may eX 
ceed the length of the tubular member 10 and 
accordingly extend beyond the planes of the an 
nular end members 14 and #6 fora purpose which 
willbe explained later Within the envelope and 
within the region between the two tubular mem? 
bers are positioned a source of electrons and a 
contro1 electrode. The Source of electrons or 
the cathode is in the form of a plurality of elec 
trical current conducting filaments 18 which are 
connected across the support conductors 20 and 
22. The cathode conductors are Spaced ConCen 
trically between the two tubular members 10 and 
12 and are positioned substantially midway be? 
tween the annular end members f4 and I6 The 
support conductors 26 and 22 expand in a direc 
tion parallel with the tubular members and are 
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in turn electrically connected to conductors 24 
and 26 which extend to the outside of the Oscil? 
1atortubethrough aglass or ceramic seal 30 in 
order that the interior of the tube may be her? 
metically sealed with respect to the outside The 
conductors 24 and 26 also function as mechani 
cal supports for the fllament cathode conductOrS 
(8. The glass orceramic seal member30 is fused 
to a metallic collar32, the end portion of which 
is reduced in thickness in order to afford Suffi 
cient flexibility to compensate for the different 
coefficientsofexpansion betweenthemetallic col 
1ar and the ceramic seal The collar 32 is at 
tached to the tubular memberS 0 in any appr0 
priate manner such as by welding or brazing. 
For controlling the flow of electrons from the 

cathode 18 to the tubular members?two Cylin 
drically shaped control electrode structures are 
provided. The outer control electrode comprises 
a series of conductors 34 which are supported by 
bars 36, while the innergrid structure comprises 
a plurality of conductors 38 which are Supported 
by the bars 40. The Supporting bars 36 and 40 
are electrically connected by a plurality Of 
1yridging members 42 (one of which is shown in 
the drawing) and both the inner and the Outer 
grid electrodes are supported by conductor 44. 
This conductor 4? extends outside the oscillator 
?ube and in order that the interior of the tube 
may be maintained hermetically Sealed conduc 
tor 44 is passed through a glass or ceramic Seal 
member 46?the sea1 member cooperating with a 
Collar 48 in a manner similar to that described 
above with reSpect to the Seal 30 and the Col 1ar 32. 
The ultra high frequency OScillations as pro? 

duced by the oscillator are supplied to a transmis 
Sion line which may be uSed to feed an antenna 
Such asa di-pole (not Shown) Or any other appa? 
ratus where ultra high frequency oScillations of 
a fixed frequency are desired A portion of the 
transmission line is shown at 50, and the trans 
mission line is preferablyinthe form of a concen 
tric Cable Which includes a tubular eXternal mem 
ber 52 and an inner axially positioned conductor 
54. The tubular member 52 is electrically con 
nected to the tubular rnernber f0 while the Con 
ductor 54 extends through a ceramic seal 56 and 
Connects to the inner tubular member I2 at a 
point determined by the desiredimpedance which 
iS neceSSary at the output Of the OScillator tube 
Ior impedance matching purposes. The location 
of this point may be determined by calculation or 
eXperimentally and the amount of impedance 
uSually necessary in the circuit will be explained 
1ater The Ceramic Seal 56 is Similar to the seal 
30 and a metallic collar 58 is used in order that 
the preSSure within the Oscillatormay be reduced 
to a very low degree, 
The Space between the two tubular members 

!0 and I2 is exhausted during the making of the 
oscillator the seal-off tip being indicated at 60. 
A Small port 62 is provided in the ceramic Sea130 
in order that the inner chamber of the seal may 
be brought into communication with the space 
between the two tubular members ?0 and H2. 
The ceramic sea130 is preferably fused to the 
conductors 24 and 26 at two places in order to 
aford additional mechanical strength and to 
minimize the poSSibility of accidental breakage 
of the Seal. 
In the Operation of the device the tubular 

members |0 and I2 are maintained positive with 
respect to the cathode l8 through the applica? 
tion of appropriate potentials to the terminalS 
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63. The cathode conductors l8 are malntained 
at proper operating temperature to afford a pro 
duction of e1ectrons by means of Current derived 
from the source of potential 64. The control 
electrodes are normally maintained Slightly neg? 
ative with respect to the cathode and the 
amount of this negative potential may be de 
termined by a variable potentiometer 66 which 
is connected in parallel with a Source of poten 
tial 68?the positive terminal of which is con? 
nected to the cathode By reason of this circult 
arrangement electrons which are emitted from 
the cathode l8 are controlled in intensity by the 
potential of the control electrodes and the elec? 
trons which are permitted to escape from the 
cathode are collected by the tubular members 
f0 and I2?these members operating as anodes. 
As may be seen from the drawing?the electrons 
are permitted to flow in two directions that is, 
from the cathode through the outer control elec 
trode 34 to the tubular member 10 and from the 
cathode through the inner control electrode 38 
to the tubular member 12. 
The frequency supplied by the oscillator for 

all practical purposes?is determined by the in? 
ternal dimensionS Of the OScillator, the WaVe 
1ength of the oscillations being equal to twice 
the distance between the inside Surfaces of the 
end members I4 and I6. In other Words?the 
distance frorn the Center of the tube to the in? 
ner Surface Of either end Wall is equivalent to 
One-fourth Of the Wave length Of the OScillations 
produced by the tube When the tube is in Op 
eration, a Standing Current Wave is present on 
the inner Surface of the tube extending in each 
direction from the Center of each tubular mem? 
ber 10 and I2 to the end of the tube and back 
again to the center of the tubular memberS. 
When the tube iS to be Operated the cathode 

Conductors l8 are heated to a Suficient tempera? 
ture to produce electrons and upon the applica? 
tion of anode potential to the tube these elec 
trons are for the purpose of explanation?at 
tracted to the tubular member I0. This Surge 
of electrons to the tubular member I0 causes 
a slight difference of potential to exist between 
the tubular member I0 and the tubular member 
#2 and as a result a certain amount of current 
will flow from the Center portion of the tubular 
member I0 to each end of the tube, across the 
annular end Wall, and back to the Center of the 
tube along the tubular member 12. Further 
more, the electronic Current frorn the Cathode 
conductors f8 will then be Sufficiently altered 
that a preponderance of electrons will be at? 
tracted to the annulartubular member I2. Due 
to the dimensions Of the tube the electronic Cur? 
rent from the Cathode 18 will be caused to fluc 
tuate rapidly between the inner and outer tubu 
1ar members I2 and {0 respectively and simul 
taneous With this fluctuation the current wave 
mentioned above will be produced in the tubu 
1ar mernberS. In View Of the fact that the OS? 
cillations produced by the tube are of ultra high 
frequency this Standing wave within the tube 
Will be COnfined to the inSide Surface of the 
OScillatortube?i e., the inner Surface of tubular 
member 10 and the outer (or major diameter) 
surface of tubular member 12. The current is 
Confined to the Surfaces of these tubes by rea 
SOn of Skin effect which is present where ultra 
high frequency oscillations are concerned, and 
by reason of the mutual attraction of the ChargeS. 
Since the frequency of the oscillations pro 
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duced by the tube are determined solely by the 
internal dimengdong thereof and stnce the rate 
of progressdon of the gtánding Wave along the 
1nside surface of the oscillator tube proper is 
relatively fixed, then the length of time whlch 
transplres between each oscillation of the gtand 
ing current wave is dennitely determined. In 
order that the electronic current flow from the 
cathode 18 may also oscillate in synchronism 
with the standing wave Oscillations and in prop 
er phase relationship with respect thereto some 
variation or adjustment of the potential difer? 
ence between the cathode and the tubular mem? 
bers 10 and 12 may be necessary The proper 
operating potentlal for most efnclent operation 
may be readily determined through experimen 
tation, ? - 

The tube is initially set into oscillation 
through some possible misallgnment of the elec? 
trodes contalned withln the tube or Oscillation 
may actually be indtlated through trangient dis 
turbances which accompany the switching op 
eratlon to place the tube in operating condi? 
tion In view of the fact that the tube has an 
inherent tendency to oscillate no specific means 
need be provided to instlgate the oscillations 
since these oscillations will start immediately 
upon the application of operating potentials to 
the electrodes of the tube At each oscillation 
of the standing current Wave additional elec? 
trons are added from the electronlc stream 
and the Oscillation of the standing current wave 
is therefore maintalned and increased in inten? 
sity until an optimum value is reached With 
respect to the proper operating potential which 
must be maintained between the cathode and 
the anodes or the tubular members 10 and 12, 
this choice of potential affects only the power 
output of the tube since the frequency Supplied 
by the tube is not affected by this potential but 
is rather determined by the physical dimensions 
of the oscillatortube perse. 
In the above example of operation of the device 

it Was assumed that, upon the application of po 
tentials to the Oscillator, the tube would imme? 
diately be placed in an oscillating condition. 
Whether a preponderance of electrons is initially 
applied to the tubular member 10 or the tubular 
member I2 is immaterial since in either case 
08cillations will be initiated and sustained. 
Furthermore, in view of the high Q of the tube, 
no means are required for initially establishing 
oscillations since the translent Conditions and dis 
turbances which accompany the initial energiza 
tion of the tube are entirely sufflcient to establish 
initial oscillation, as explained above The Q of 
the ultra high frequencyoscillatortube construct 
edin accordance with thls invention is quite 1arge, 
and is of the order Of Several thousand. This is 
by reason of the fact that the inductance of the 
tube times the frequency generated thereby is 
Iarge as compared to the resistances and losses 
thereOf since 

From this equation it may be seen that ifthe fre 
quency is of the order of that indicated earlier 
inthis specification, the Qwillbe quite large since 
the resistance and losses are relatively Small. 
Inasmuch as the surfaces of the tube which are 

exposed to atmospheric pressure may be Con? 
stantly maintained at zero or ground potential, 
it is possible to immerse the tube in water or 
some other liquidorfluid cooling bath Further? 

3 
more?it is entirely pos&lble to circulate water 
through the bore of the inner tubular member 12 
by connecting a hose or other conduit to either 
end thereof 
As stated above?the Wave length of the fre 

quency supplied by the oscillator is for practical 
purposes determined entirely by the length of 
the Oscillator as measured between the inner sur 
faces of the two end Walls. The dimensions of 
the two end walls are therefore immaterial and 
the two tubularmembers 10 and 2 may be.spaced 
apart Warious amounts as determined by the end 
wall dimensions There is, howeVer, a more or 
less optimum Value for the size of the annular 
end wall members and the spacing of the tubular 
members. This Value may be determined either 
experimentally or through Calculation If the 
differentlal between the radii Of the end Wall 
members l4 and l6 (that is?the spacing of the 
two tubularmembers 10and 12) is increased, then 
obvlously greater energlzing potentials must be 
applied between the cathode 18 and the tubular 
members 10 and 12. Such increase in potential 
must be applied by reason of the fact that the 
transit time of the electrons from the cathode 18 
to the one or the other of the tubular members 10 
and l2 should for most efficient operation, corre 
spond exactly to the transit time required for the 
standingwave tomake one-half oscillation. * 
The thickness of the tubular members f0 and 

I2?as wellas the end members 14 and I6, is not 
vital since, as stated above, the current of the 
standing wave is confined to the inner surfaces 
of oscillatortube. The thickness of the envelope 
is therefore determined by the Size of the OSCil? 
lator and the amount of mechanical strength 
necessary to withstand the atmospheric pressure 
to which the tube is subjected when exhausted. 
The axial lengths of the Cathode Structure as 

wel1 as of the grid electrodes is not particularly 
vital but should not be excessive since for best 
operation the electrons, assupplied to the tubular 
members 10 and 12,'should be collected at Sub 
stantially the central portion of each of these 
members. If on the other hand the length of 
the cathode and grid structures is too reduced, 
the available power output of the OScillator may 
also be correspondingly reduced. 

In Fig.2 is shown a modification of the oscil? 
1ator shown in Fig.1 and in this figure?the active 
elements of the oscillator correspond to half of 
the elements shown in Fig.1 In Flg.2 the OScil? 
Iator is positioned within a glass or Ceramic en? 
velope 80. The oscillator comprises an outside 
tubular member 10”and an innertubularmember 
12”. One end of each of the tubular members is 
attached to a single end wall member 16' for 
maintaining the tubular members in coaxial 
spaced relationship and for eStablishing electrical 
contact between the two tubular members. The 
other end of the tubular members remains open. 
Positioned at the Open end of the tubular mern? 
bers is a cathode Comprising Cathode fllament 
wires I8” Surrounding the Cathode is an outer 
grid electrode 34”and an inner grid electrode 38". 
The Cathode filaments are supported by means of 
1ead-in wires 24' and 26”as in Fig?1, whereas the 
grid electrodes are supported by means of the 
conductor 44' The inner and outer tubular 
members are maintained at a positive potential 
with respect to the cathode and this potential is 
applied to the tubular members by means of con 
ductor 82. The two tubular members comprising 
the oscillator are maintained in position within 
the glass envelope by means of an internal ex 
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tension 84 which is integral with the glass en 
Velope and in order that the tubular member 12” 
may firmly Contact the extension 84 a plurality 
of Spring members 86 are provided, these Spring 
members being permanently attached to the in 
side of the tubular member 12 in Such a manner 
that they may Cooperate with the tubular eX 
tension 84. The Conductor 82 which Supplies the 
positive potential to the cylindrical members aS? 
sists in preventing movement of the Open ends 
of the tubular members, 
For providing an output circuit forthe Oscillator 

a Concentric Cable 50' is provided Which Com? 
prises an external tubular member 52' and an 
internal concentric conductor 54". The internal 
Conductor 54' is attached to the tubular member 
12” a Short distance from the ClOSed end thereOf, 
the distance being determinedin acCordance with 
the impedance neceSSary to match the impedanCe 
of the Output cirCuit At the p0int Where the 
conductor 54' passes through the end wall I6", a 
Ceramic member 87 is provided for hermetically 
sealing the ceramic Oscillatorenvelope housing 80. 
In orderto complete the seal a collarmember88 
is attached to the tubularmember52' of the con 
centric cable and the glass housing is fused to 
this Collar It may be Seen, therefore?that the 
interior of the ceramic housing may be exhausted 
in order that a Very low preSSure may be main? 
tained for the OScillator. 
The operation of the device shown in Fig?2 

is Substantiallyidentical with the Operation of the 
device Shown in Fig.1 and upOn energization of 
the tube the flOW Of the electriC Current from the 
cathode 18” will be CauSed to OSCillate between the 
tubular members i0” and i2' SimultaneouSly a 
Standing current wave Will be CauSed t0 flOW On 
the inner and outer Surfaces of the tubular mem? 
bers I 0' and i2” reSpectively as Well aS Over the 
inside surface of the end Wall 16' For ener? 
gizing the oscillator the filament Cathode I8” is 
supplied with current from the Source of potential 
64' and the gridelectrodes are maintained Slightly 
negative with reSpect to the Cathode by an amount 
determined bythe setting ofthe potentiometer 66" 
which iS Connected aCrOSS the Source of poten? 
tia1 68". 
The OScillator Shown in Figs. 1 and 2 may be 

used merely as a Source of ultra high frequency 
oscillations alone, Or if the OSCillator is uSed to 
Supply a Carrier frequenCy to a tranSmitting an? 
tenna by way of a tranSmission line, then it might 
become desirable to modulate the ultra high fre? 
quency OScillations by a Wariable frequency SuCh 
as bythe video orpicture frequencies which origi 
nate at a television tranSmitting station Such 
modulating frequencies?if derived from a tele 
vision camera, may Wary from Zero to some 4 or 5 
megaCycles per Second Amplitude modulation 
of the high frequency OScillations may be pro 
duced in a Very convenient manner In Fig 1 
an inductive member 70 isincludedin Circuit with 
the Control electrodes and electromagnetically aS 
Sociated with this inductive member is a winding 
T2 upon which may be impressed the modulating 
frequency AS the modulating frequency is in 
duced in the inductive member T0 by reason of 
the mutual inductanCe of the windings I0 and 72, 
the Control electrodes 34 and 38 are cauSed to 
vary in potential with respect to the cathode I8 
and acCordingly the intensity of the OScillations 
produced by the Oscillator is varied so that the 
oscillations are amplitude modulated in accord 
ance with the Signals applied to the Control elec? 
trodeS. In Fig.2 the modulating potential may 
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be applied to the control electrodes by way of the 
condenser 90 So that the potential of the control 
electrodes with respect to the cathode may be 
Waried in aCCordance with the applied signals. In 
this instance as in the case of Fig.1?the ampli 
tude of the produced oscillations will be caused to 
be Warled in accordance with the potentials ap 
plied to the control electrodes. In view of the 
Very high Q of the oscillatorshown in Figs.1 and 
2 Very little power is required to swing the con 
trol electrodesso that relatively low powersignal 
amplifyingtubes may be used to supply sufücient 
modulating potentialsto the control electrodes of 
the OScillator. 
Inasmuch as the impedance of a di-pole an 

tenna is normally less than 100 ohms and gener 
ally of the order of 72 ohms (which impedance is 
Somewhat independent of wave 1ength at which 
the antenna is operated) proper impedance 
matching between the transmission line 50 or 50° 
and the antenna or load circuit is necessary and 
deSirable So that the impedance of the transmis 
Sion line Shoukd be Substantially equivalent to the 
impedance of the antenna Furthermore?for 
COmplete impedance matching the connection of 
the Conductor 54 to the tubular member 12should 
be at Such a point with respect to the end of the 
OScillatorthat the impedance at the point of con 
nection will also be equivalent to the impedance 
of the transmission 1ine (Coaxial cable) and to 
the di-pole antenna Such a connection will ob 
Wiouslyberelatively adjacent the end ofthe oscil 
lator tube Since the impedance of the oscillator 
at the plane of the end wall thereof is Zero the 
impedance increasing approximately to infinity 
at a point midway between the ends Of the OScil 
1ator Shown in Fig.1 or at the open ends of the 
tubular members of the Oscillator Shown in Fig. 
2. The exact location of this connection may 
be determined by mathematical calculation, by 
experimentation or by graphic analysis, 
An ultra high frequency OScillator of the type 

Shown and deScribed herein is alsoshown and de 
SCribed in U S. patent application Serial 
#263,112, filed March 21?1939, by R. H. George 
and H.J. Heim. - 

From the above it may be Seen that an im 
proved ultra high frequency oscillator has been 
developed which is inherently stable in opera 
tion Since the frequency delivered by the oscilla 
tor is entirely a function of the internal length 
thereOf Which Of Course?is fixed and constant, 
The OSCillator inCludes no external Circuits other 
than thOSe neceSSary to Supply power thereto, and 
all Of the elements necessary to produce oscilla 
tions are included withinthe tubeenvelope Fur 
thermore even though the oscillator is capable 
Of generating high frequency Oscillations of the 
Order referred to above?the Oscillator is still of 
Such physical dimensions asto permit it to sup 
ply Considerable power and asto permit it to be 
Conveniently and practically constructed without 
the exercise of an excessive degree of technical 
Or mechanical Skill The principal portion of the 
apparatus to which attention must be directedin 
the proceSS Of Construction is the internal length 
Of the tube which as stated above determines 
the frequency at which the tube oscillates. 
Also it may be Seen that Oscillation devices of 

this type may be Constructed to produce a wide 
range Offrequencies, Since an Oscillatortube hav 
ing an internal length of 5 cm.will produce OScil 
1ations of the order of 3×109 cycles per second. 
Such a frequency is, of course not necessarilythe 
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upper limit of a device constructedin accordance 
with thls invention, since it is feasible to Con 
struct a tube having an internal length of less 
than 5 centimeters. The low frequency extreme 
to which such a device may be operated is deter? 
mined solely by the practical physical length 
which may be used. 
In view of the construction of the oscillator 

shown in Fig?1, a very large quantlty of power 
may be derived therefrom, it being entirely pos 
sible to increase the amount of power by cooling 
the tube?through the use of some fluid cooling 
medium The use of a cooling fluid at ground 
potential is permissible, in view of the fact that 
the external surface of the oscillator may be 
maintained at ground potential The fact that 
8 cooling fluid may be placed in intimate contact 
with the metallic tube envelope is advantageous 
since rapid coöling results, and furthermore, by 
Controlling the temperature of the cooling medi? 
um the length of the tube may be controlled 
within very close limits thereby compensating for 
any small errors in the length of the tube due 
to construction, so that the tube may be made 
to operate at exactly the desired frequency much 
in the manner in which the oscillations of a crys 
tal Oscillator are accurately controlled The 
length of the tube may, therefore, be Waried 
slightly as a function of temperature by reason 
of the thermal coefficient of expansion of the 
metal of which the device is made (preferably 
copper). The device shown in Fig?2 being dif 
ferent in construction from that shown in Fig?1 
Cannot be placed in direct Contact with a cooling 
medium by reason of the existence of the glass 
housing 80, but where excessive poweris not nec 
essary the device shown in this flgure may read? 
ily be used Furthermore, considerable radiation 
from the oscillator shown in Fig.2 is possible so 
that even though direct cooling mediums may not 
be applied to the metallic portions of the oscilla 
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tor considerable quantities of power may still be 
derived therefrom. In view of the fact that the 
tubular members I0 and 12 are not subjected to 
atmospheric pressure?the material of which these 
members (as wellasthe end members 16") iscon 
structed may be much thinner than the corre 
sponding elements of the device shown in Fig 1. 
By constructing the tubularmembers 40”and 12” 
of the very thin material the weight of the oscil? 
lator may be reduced and the possibility of dam? 
age through vibration or mechanical shock may 
be materially lessened. - 
In view of the construction ofthe oscillator de 

scribed above, no additional shield means for 
shielding the Oscillator need be provided Ac? 
cordingly no apparatus whichissituated nearthe 
oscillator will be affected thereby due to any ex? 
traneous or surrounding fields, inasmuch as no 
such fields can exist by reason of the complete 
self shielding construction This is particularly 
true of the device disclosed in Fig 1 since the 
oscillatoris completely enclosed within a metallic 
envelope, except for the ceramic seals which are, 
of course, relatively small. Furthermore, by rea 
Son of the unique construction of the device a 
transmission line or output circuit may be Very 
closely coupled to the oscillator So that losses due 
to such coupling may be reduced to a minimum. 
Although the device is shown more or less 

specifically in form in the drawing it is to be 
understood that various othermodes of construc? 
tion maybe employed such as different means for 
supporting the electrodes withintheosculator or 

5 
the replacement of the filament type cathode by 
an indirectly heated type. 

Varlous modifications and alterations may be 
made in the present invention without departing 
from the Spirit and scope thereOf and it is de? 
sired that any and all such modifications be 
considered within the purview of the present in 
vention except as limited by the hereinafter ap 
pended clalms. 

I claim: 
1 An ultra high frequency oscillator compris? 

ing a pair of Conducting tubular members of dif? 
ferent diameters, a pair of conducting annular 
end members for maintaining the tubular mem? 
bers coaxially and concentrically spaced to pro 
duce an hermetically sealed space between the 
members, a Cylindrical source of electrons in? 
cluding a heated cathode positioned concentri 
Cally between the tubular members and Substan? 
tially midway between the annular end members, 
a cylindrical grid-like controlelectrode positioned 
on oppositesides ofthe source ofelectrons, means 
for maintaining a high direct Current potential 
between the tubular members and the source of 
electrons meansformaintainingthe controlelec 
trode negative with respect to the source of elec 
trons, an output circuit including a coaxial cable 
comprising an internal and an external conduc? 
tor means for connecting the external conductor 
to the tubular member having the larger diam? 
eter and means for connecting the internal con? 
ductor to the other tubular member at a point 
near one end thereof. 

2. An ultra high frequency OScillator compris 
ing a pair of tubular members of different di? 
ameters, a pair of annular end rnembers for 
maintaining the tubular members coaxially and 
Concentrically Spaced to provide an hermetically 
sealed space between the members a söurce of 
electrons comprising a cathode positioned be? 
tween the tubular members and substantially 
midway between the annular end members, a 
grid-like Control electrode positioned on oppo 
site Sides of Said Cathode, means for maintain 
ing a high potential between the tubular mem? 
bers and sald cathode, means for maintaining 
the control electrode negative with respect to 
Sald cathode an Output circuit includinga coaxial 
Cable Comprisingan internaland an external con 
ductor?means for connecting the external con 
ductor to the tubular member having the larger 
diameter, and means for connecting the internal 
conductorto the othertubular member at a point 
near one end thereof. 

3. An ultra high frequency oscillator compris 
ing a pair of COnducting tubular members of 
different diameters a pair of conducting end 
members for maintaining the pair of tubular 
members coaxially and concentrically spaced a 
cylindrical cathode member, means for position 
ing the Cathode coaxially with respect to the 
tubular members and substantially equi-distant 
between the end members, a control electrode or 
grid Structure of cylindrical form spaced from 
each side of the cathode and concentrically posi 
tioned with respect thereto means for apply 
ing a direct Current potential between the tubu 
lar members and the cathode means for main 
taining the Control electrode negative with re 
spect to the cathode an output circuit including 
a coaxial Cable comprising an internal and an ex 
ternal conductor means for connecting the ex 
ternal Conductor to one of the tubular members, 
and means for connecting the internal conductor 
to the other tubular member. 
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2,216,170 
centrically between the tubular members, a cylin 
drical Control electrode Surrounding said cath 
ode means for impressing a direct current po? 
tential source between the tubular members and 
Said Cathode means for malntaining a predeter 
mined potentlal relationship between the control 
electrode and Said Cathode, means to modulate 
the potential relationship, and an output circuit 
connected to the tubular members. 

13. An ultra high frequency oscillator compris 
ing a pair of tubular members, a pair of end 
members for maintaining the tubular members 
coaxially and concentrically spaced with respect 
to each other a cathode electrode for providing 
a Source of electrons, means for positioning said 
cathode between the tubular members, a con 
trol electrode Surrounding said cathode, means 
for impressing a direct current potential source 
between the tubular members and said cathode, 
means for maintaining a predetermined poten 
tial relationship between the control electrode 
and Said Cathode and means to modulate the 
potential relationship. 

14. An ultra high frequency oscillator compris 
ing a pair of conducting tubular members, a pair 
of conducting end members adapted to maintain 
the tubular members coaxially and concentri 
cally Spaced, a cathode electrode for providing 
a source of electrons, means to position Said 
cathode electrode between the tubular members, 
an electron pervious control electrode surround? 
ing Said Cathode means for maintaining said 
tubular members positive With respect to said 
cathode?means for maintainingsaid control elec? 
trode negative by a predetermined amount with 
respect to said cathode and an output circuit 
connected to said tubular memberS. 

15. An ultra high frequency oscillator compris 
ing a pair of tubular members a pair of end 
members adapted to maintain the tubular mem? 
bers coaxially and concentrically Spaced a Cath? 
ode electrode, means to position said Cathode be? 
tween the tubular members an electron perVious 
control electrode surrounding said Cathode, 
means to maintain said tubular members posi? 
tive with respect to said cathode meansto main? 
tain said control electrode negative with re? 
spective to said cathode. 

16. An ultra high frequency OScillator compriS 
ing a casing having an inner and an Outer tubu? 
1ar wall member, end members for providing an 
1hermetically sailed space between the tubular 
members, a cylindrical cathode electrode for pro 
viding a source of electrons means for concen? 
trically positioning said cathode between the Wall 
members, an electron pervious control electrode 
surrounding said control electrode means for 
maintaining said wall members positive with re 
spect to said cathode means for maintaining a 
predetermined potential relationship between the 
control electrode and said Cathode and means 
to modulate the potential relationship. 

17. An ultra high frequency oscillator com? 
prising a Casing having an inner and an outer 
tubular Wall member, end members for pro 
viding an hermetically sealed space between the 
tubular members, a cathode electrode means for 
positioning sald cathode between the Wall mem? 
bers an electron pervious control electrode sur? 
rounding said control electrode, means to main? 
tain sald wall members positive with respect to 
Said Cathode and means to maintain a prede? 
termined potential relationship between the con 
trol electrode and Said cathode. 
18?An ultra high frequency oscillator com 

7 
prising a casing having an inner and an outer 
wall member together with end members for 
providing an hermetically sealed space between 
the members, a cathode electrode positioned be 
tween the members, a control electrode gridstruc 
ture Surrounding sald cathode, means for main? 
taining sald Wall members positive with respect 
to sald Cathode means for applying a prede 
termined potential difference between said con 
trol electrode and said cathode, and an output 
Circuit connected to the Wall members. 

19. An ultra high frequency oscillator com 
prising a casing having an inner and an outer 
Wall member together with end members for 
providing an hermetically sealed envelope a 
Cathode electrode positioned within the enve 
lope a Control electrode grid structure surround 
ing Said cathode, means for maintaining the 
envelope positive with respect to sald cathode, 
and means for applying a modulated potentlal 
diference between Said control electrode and sald 
Cathode. 

20 An ultra high frequency oscillator com 
prising a pair of electrodes at least one of which 
forms the Slde wall of a casing, closure means 
associated with sald electrodes for providing an 
hermetlcally sealed space between the electrodes, 
a cathode electrode, means for positioning said 
Cathode between the first-named electrodes, an 
electron pervious control electrode surrounding 
Sald cathode means for maintaining a high po 
tential difference between said first-named elec 
trodes and said cathode and means for main 
taining a predetermined potential relationship 
between the control electrode and said cathode. 
21 An ultra high frequency oscillator com 

prising a pair of electrodes at least one of which 
forms the entire Side wall of a casing, closure 
means associated with sald electrodes for pro 
Viding an hermetically sealed space between the 
electrodes a Cylindrical cathode electrode for 
providing a Source Of electrons, means for con 
Centrically positioning Said cathode between the 
first-named electrodes an electron pervious con 
trol electrode surrounding sald cathode?means 
for maintaining a high potential difference be 
tween Said first-named electrodes and said cath 
ode and means for maintaining a predetermined 
potential relationship between the control elec 
trode and the cathode. 

22 An ultra high frequency oscillator com 
prising a casing having a pair of coaxially and 
Concentrically Spaced tubular conducting mem 
bers and an end wall adapted to electrically con 
nect one end of each of the tubular members, 
means whereby a Vacuum may be maintained 
by the members, a cylindrical cathode electrode 
for providing a source of electrons concentrical 
ly positioned between the members a control 
electrode surrounding said cathode?means for 
maintaining a high potential difference between 
a Cathode and the members means for main 
taining a predetermined potential relationship 
between the control electrode and the cathode, 
and an Output circuit connected to said mem 
bers. 

23. An ultra high frequency oscillator com 
prising a casing having a pair of coaxially and 
concentrically spaced members and an end wall 
adapted to electrically connect one end of each 
of the members, means whereby a vacuum may 
be maintained by the members a cathode elec 
trode positioned between the members a con 
trol electrode surrounding said cathode means 
for maintaining a potential difference between 
acathode andthe members andmeansformain 
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taining a predetermined potential relationship 
between the Control electrode and the Cathode. 

24. An ultra high frequency Oscillator com 
prising a Casing having an inner and an Outer 
Wall and end members for providing an her 
metiCally Sealed envelOpe?a Cathode electrode 
for providing a source of electrons, means for 
pOSitioning Said Cathode electrode in the enve 
10pe an electron pervious Control electrode Sur? 

rounding said cathode means for maintalning 
the envelope positive with reSpect to Said Cath 
ode, means for maintaining Said Control elec? 
trode negative with respect to Said cathode, 
means to modulate the potential applied to the 5 
control electrode and an output circuit includ 
ing a concentric Cable Connected to sald 6I1V8? 
lope. 
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