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This invention relates to an improvement in 
Oscillators and in particular oscillators used for 
ultra high frequency work. 

Heretofore ultra high frequency oscillators of 
various designs have been used but such oscilla 
tors have had the disadvantage of being unstable 
under Operating conditions and have been limited 
in power output. Furthermore, previously used 
ultra high frequency oscillators have not been 
Self-contained and have been so constructed that 
cooling of such oscillators other than by natural 
radiation and conduction of heat is impractical or 
impossible. Also, in previously used oscillators, 
the frequency of oscillation is controlled by the 
parameters of external circuits which may so 
vary. as to cause a fluctuation of the frequencies 
delivered by the oscillator due to changes in the 
parameters by reason of changes in ambient 
temperatures, etc. 

It is therefore one purpose of this invention to 
provide an ultra high frequency oscillator which 
is stable in operation and which will supply a 
fixed fundamental frequency as determined by 
the physical measurement of the oscillator. 
Another purpose of the present invention re 

sides in the provision of means whereby the 
oscillator may supply considerable power and the 
further provision of means whereby various 
agencies may be used to prevent the Oscillator 
from becoming over-heated while in use. 
Another advantage of the present invention 

resides in the provision of means whereby the 
oscillator may be cooled through the circulation 
of some cooling medium such as water; the cool 
ing medium being applied both internally and 
externally of the tube proper. 
A further advantage of the present invention 

resides in the fact that, by reason of the con 
struction of the ultra high frequency oscillator, 
the envelope may be metallic and furthermore 
may be maintained at ground potential. 

Still another advantage of the present inven 
tion resides in the fact that the oscillator con 
Structed in accordance with this invention may 
be used to develop frequencies of the order from 
3X10 to at least the order of 3X109 cycles per 
Second. These frequencies correspond to wave 
lengths of from 1 meter to 10 centimeters, re 
spectively. 

Still another advantage of the present inven 
tion will become more apparent to those skilled 
in the art from a reading of the specification and. 
claims, particularly when considered with the 
drawing herein. 

1939, Serial No. 263,112 
(C. 250-36) 

The figure represents a preferred form of the 
present invention. 

Referring now to the drawing, the ultra high 
frequency oscillator comprises a pair of tubular 
members O and 2 of different diameters; the 
one having the smaller diameter being positioned 
within and coaxial with respect to, the one hav 
ing the larger diameter. 
are hermetically sealed with respect to each other 
by annular end members f4 and 6. The tubul 
lar member 2 may exceed the length of the 
tubular member 0 and accordingly extend be 
yond the planes of the end members f4 and f is 
for a purpose which will be explained later. 
Within the envelope and within the region be 
tween the two tubular members is positioned a 
collector anode 8 which comprises a pair of 
Spaced ring members 20 and 22. These two ring 
members are positioned in parallel planes and 
are preferably spaced equi-distant from the geo 
metric center of the tube, 
For mechanical strength and for electrical 

connection to the collector member a bar 
member 24 is attached to and extends between 
the ring members. A plurality of grid wires 26 
connect the two ring members at various points 
as indicated in the drawing. The external elec 
trical connection to the collector anode or grid 
structure is by way of conductor 28 which extends 
outside the envelope; this connector being passed 
through a glass or ceramic seal 30 in order that 
the interior of the tube may be hermetically 
Sealed with respect to the outside. The glass or 
ceramic member is fused to a metallic collar 32, 
the end portion of which is reduced in thickness 
in order to afford sufficient flexibility to com 
pensate for the different coefficients of expansion 
between the metallic collar and the ceramic seal. 
The collar 32 is attached to the tubular member 
0 in any appropriate manner such as by welding. 
The ultra high frequency oscillations as pro 

duced by the oscillator are applied to a transmis 
sion line which may be used to feed an antenna, 
Such as a di-pole, or any other apparatus where 
ultra high frequencies are desired, a portion of 
the transmission line being shown at 34. As in 
dicated in the drawing, the transmission line may 
be in the form of a concentric cable which in 
cludes a tubular external member 36 and an axial 
ly positioned conductor 38. The tubular mem 
ber 36 is electrically connected to the tubular 
member 10 while the conductor 38 extends 
through a ceramic seal 40 and connects to the 
inner tubular member 2 at a point determined 
by the desired impedance which is necessary in 
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the output of the oscillator tube for matching 
purposes. The location of this point may be de 
termined experimentally and the amount of in 
pedance usually necessary in the circuit will be 
explained later. The ceramic seal 40 is similar 
to the Seal 30 and a metallic collar 42 is used in 
order that the pressure within the oscillator may 
be reduced to a very low degree. 
The space between the two cylinders 0 and 2 

is exhausted during the making of the oscillator, 
the seal-off tip being indicated at 44, a small port 
46 being provided in the ceramic seal 30 in order 
that the inner chamber of the seal may be 
brought into communication with the space be 
tween the two cylinders O and f2. The ceramic 
seal is preferably fused to the conductor 28 at 
two places to afford additional mechanical 
strength and to minimize the possibility of ac 
cidentally breaking the seal. 
Inasmuch as the operation of this Oscillator de 

pends upon the phenomenon of secondary emis 
sion, secondary emissive surfaces are provided 
within the tube. One of these surfaces is indi 
cated at 48 on the outside (major diameter) sur 
face of the Small cylinder or tubular member 2 
while the other surface is indicated at 50 and is 
located on the inner surface of the larger cylin 
der . Since the connection to the collector 
anode extends through the wall of the larger 
cylinder 10 at a point approximately midway 
between the ends thereof, and since the point of 
entry for the conductor 28 is within the region 
of the secondary emission coating 0, a small an 
nular shield member 2 is placed around con 
ductor 28 within the tube in order to prevent 
the electrons which originate at surface or coat 
ing from being projected against the seal 30. 
This construction may be obviated, however, by 
inserting the conductor 28 through the wall of 
the tubular member at a point of center and 
just beyond the region occupied by the secondary 
emissive layer 50. When such construction is 
used, the layer 50 is continuous over the inner 
surface of the tubular member 0 in a region 
approximately near the central portion thereof as 
indicated in the drawing. 

In the Operation of the device, a Source of po 
tential is connected between the outer cylinder 
O and collector anode f8. The collector anode 

or grid structure must be maintained positive, 
with respect to the metallic envelope and, as indi 
cated in the drawing, the negative terminal of 
the direct current potential may be grounded as 
well as the metallic envelope of the tube. 
The frequency supplied by the oscillator is de 

termined by the internal dimensions of the oscil 
lator; the wave length of the oscillation being 
equal to twice the distance between the inside 
surfaces of the end members A and 6. In 
other Words, the distance from the center of the 
tube to the inner surface of either end wall is 
equivalent to One-quarter the wave length of 
the oscillations produced by the tube. When 
the tube is in Operation, a standing wave is pres 
ent On the inner Surface of the tube extending 
in each direction from one Secondary emissive 
coating to the end of the tube and back to the 
other secondary emissive coating. 
When a high potential is applied to the con 

ductor 28 and the envelope of the oscillator, pri 
mary electrons, for the purpose of illustration and 
explanation, will be removed from the coating 
48 and will be accelerated towards the collector 
anode f8. Due to the high potential field which 
exists between these electrodes, the acceleration 

2,216,169 
of the electrons is so great that the electrons pass 
through the collector anode grid structure 8 and 
are caused to strike the secondary emissive sur 
face. 50. When these electrons strike the sec 
Ondary emissive surface 50, secondary electrons 
are produced which, by reason of the potential be 
tween the surface 50 and the collector anode or 
grid structure 8, are caused to impinge upon the 
Secondary emissive surface 48. This oscillation 
of electrons between surfaces 8 and 50, to 
gether with the accompanying production of sec 
Ondary electrons at each bombardment, produce 
an OScillation, and, at the same time, a standing 
Wave on the Surfaces of cylinders f and 2 and 
the end members 4 and E. Due to the produc 
tion of secondary electrons at the emissive sur 
faces which produce the Oscillations and the 
standing wave in the envelope, an electric cur 
rent will of course flow in Opposite directions. On 
the Surface of the metal constituting the tube 
envelope; for instance, the current flows from 
the surface 50, along the inner surface of the 
cylinder or tubular member 0, radially along 
the inner surface of the end members 4 and it, 
and inwardly from each end along the Surface 
of the cylinder 2 to the secondary emissive coat 
ing 48. This direction of current flow reverses 
at each one-half oscillation and, although the 
length of this path is in excess of the eiectronic 
path, the transit time of the electrons between 
the surfaces 48 and 50 should for best operation 
and efficiency be exactly identical with the length 
of time necessary for the current to complete 
one direction of travel in the oscillating circuit, 
including the tube envelope as traced above. 
Inasmuch as the current constituting the 

Standing wave in the envelope of the tube is of 
ultra high frequency, this current, by reason of 
skin effect is confined entirely to the inner Sur 
face of the tube envelope so that the external 
surface of the tube envelope to which a cooling 
medium may be applied remains constantly at 
ground potential. 

For best Operation of the tube, and since the 
frequency of the OScillations produced thereby 
is determined by the physical measurements of 
the tube, an optimum value of potential which 
is applied between the tube envelope and the 
collector anode or grid structure should be used 
in Order that the transit time of electronic path 
may just equal the length of time for the stand 
ing wave current to complete one-haif cycle on 
the inner surface of the tube envelope. The value 
of this potential may be calculated, or may be de 
termined by experimentation. The frequency 
produced by the tube is, however, not variable 
With respect to this potential since the frequency 
produced by the tube is substantially entirely 
controlled by its physical dimensions. However, 
Values of potential other than the optimum value 
will reduce the available power output of the 
tube, i. e., the amplitude of the high frequency 
Oscillations, 

In the above example of operation of the de 
vice, it was assumed that, upon the application 
of a potential to the collector anode, one or more 
electrons will leave the surface 48. Whether the 
original primary electrons originating at the one 
emissive Surface or the other depnds upon the 
alignment of the anode 8 with respect to these 
Surfaces and/or upon transient conditions which 
exist in the tube at the instant that the operating 
potential is applied thereto. Furthermore, in 
View of the high Q of the tube, no means are nor 
mally required for initially establishing oscilla 
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tons since the transient conditions and disturb 
ances which accompany the initial energization 
of the tube are ordinarily entirely suficient to 
establish initial oscillation. If, however, such 
disturbance are not suficient, the surface 
could well be subjected to the effect of a light 
beam which could be projected through the 
transparent Or translucent ceramic sea O, or 
such a light beam could be projected through an 
adequately provided window in the side of the 
tube. Furthermore, as an alternate means for 
establishing similar oscillation of the tube, a hot 
cathode could be provided which could be mo 
mentarily energized in order to supply the elec 
trons necessary for the operation of the tube. 
The Q of the ultra high frequency oscillator 

tube constructed in accordance with this inven 
tion is quite large and is of the order of several 
thousand. This is by reason of the fact that the 
inductance of the tube and the frequencies gen 
erated thereby are large as compared to the re 
sistances and losses thereof since 

From such an equation, it may be seen that if 
the frequency is of the order of that indicated 
earlier in this specification, and since the in 
ductance of the oscillator tube, times the fre 
quency is high, the Q will be 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 other 
liquid cooling bath; and furthermore it is en 
tirely possible to circulate water through the 
bore of the inner cylinder member 2 by con 
necting a hose or other conduit to each end 
thereof. 
As stated above, the wave length of the fre 

quency supplied by the Oscillator is determined 
entirely by the length of the Oscillator as meas 
lured between the inner surfaces of the two end 
walls. The dimension of the two end walls is not 
effective in determining the frequency of the os 
cillator and the two tubular members O and 2 
may be spaced apart various amounts as deter 
mined by the end wall dimensions. There is, 
however, a more or less optimum value for the 
diameter of the end Wall members and this 
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value may be determined either experimentally 
or through calculation. If the radius of the end 
Wall members, that is, the spacing of the two 
tubular members 0 and f2, is increased, then 
obviously greater energizing potentials must be 
applied between the grid or collector anode 8 
and the envelope of the oscillator. Such increase 
in potential must be applied for two reasons: 
First, because higher potentials are necessary in 
view of the increased spacing, and secondly, be 
cause higher potentials must be used in Order 
that the transit time of the electrons from the 
one secondary emissive coating to the other 
should, for best operation, remain the same fo 
a fixed length of tube construction. . . 
The thickness of the tubular members 0 and 
2 as well as of the end members 4 and 6 is 
not vital since, as stated above, the skin effect 
which is present under such ultra high frequency 
oscillations, as well as the attraction of the 
charges on the inside surface of the tube are suf 
ficient to cause the current of the standing wave 
to be confined entirely to the inner surface of 
the tube envelope. The thickness of the envelope 

3 
is therefore determined by the size of the os 
cillator and the 'amount of mechanical strength 
necessary to withstand atmospheric pressure to 
which the tube is subjected when exhausted. 
The length of the anode member 8 as well as 

the length of the two secondary emissive coat 
ings 4 and S is not particularly vital but should 
not be excessive since secondary electrons emerg 
ing from the end portions of an excessively long 
coating may not actually be effective in the opera 
tion of the device. However, if the length of the 
anode and of the coatings is too reduced the avail 
able power output of the oscillator may also be 
correspondingly reduced. 
The oscillator 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 antenna by Way of a trans 
mission line, then it might become desirable to 
modulate the ultra high frequency by some lower 
frequency such as by the video frequencies which 
originate at a television transmitting station. 
Such modulating frequencies may vary from zero 
to some 4 or 5 megacycles per second. The modul 
lation of the ultra high frequency produced by 
the Oscillator may be accomplished in various 
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manners. One method of so doing is to vary the . 
effective potential applied to the collector anode 
of the oscillator. This may be accomplished by 
means of a pair of mutually inductive members 
or cores 5 and 56, the former of which is con 
nected in series with conductor 28 to which the 
positive terminal of the high potential source is 
connected, the modulating frequency input being 
applied to the terminals of the other inductive 
member. When such a connection is used, the 
effective voltage on the collector anode 8 is 
varied above and below the potential of the 
source of high voltage so as to affect the output 
of the oscillator resulting in an amplitude modu 
lation of the frequencies produced thereby in ac 
cordance with the frequencies applied to the in 
ductive winding 56. It is to be understood that 
to produce linear modulation the oscillator must 
be operated at a potential slightly above or below 
the optimum value so that the variation in anode 
potential as caused by the modulating voltage 
will cause the tube to operate on the increasing 
or decreasing linear portion of the characteristic 
curve of amplitude output vs. collector anode 
potential. This method of modulation is some 
what desirable inasmuch as the presence of an 
inductive member between the positive terminal 
of the source of potential and the collector anode 
8 is sometimes desirable to enhance the opera 

tion of the device. 
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 length at which 
the antenna is operated), proper impedance 
matching between the transmission line 4 and 

40 
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the antenna is necessary and desirable, so that 
the impedance of the transmission line 3 should 
be substantially equivalent to the impedance of 
the antenna di-pole. Furthermore, for complete 
impedance matching the connection of the con- . 
ductor of the transmission line should be co 
nected to a point along the tubular member 2 
so that the impedance at the point of connection 
will also be equivalent to the impedance of the 
transmission line (coaxial cable) and to the di 

70 

pole antenna. Such a connection will obviously 
be relatively adjacent to the end of the oscillator 
tube since the impedance of the oscillator tube is 
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4 
at the plane of the end wall thereof is Zero, the 
impedance increasing to infinity at a point mid 
way between the ends of the oscillator. The ex 
act location of this connection may be deter 
mined by mathematical calculation, by experi 
mentation or graphically. 

. Since the efficiency of the device and the en 
ergy dissipated by the antenna depends upon in 
pedance matching of the transmission line 34, 
a second method of modulation is possible by 
varying the impedance of. the transmission line. 
If this impedance is increased or decreased above 
or below the optimum value, then the amount of 
energy available at the antenna is increased or 
decreased above or below a predetermined maxi 
mum so that amplitude modulation may be pro 
duced by varying the impedance of the transmis 
sion line 34 in accordance with the modulating 
frequency potentials with the result that the fre 
quency transmitted by the antenna will be am 
plitude, modulated in accordance with Such volt: 
age variations. In this instance the impedance 
of the transmission line must be chosen at a 
value other than the optimum value in order to 
produce linear modulation for reasons analogous 
to those above in regard to modulation by vary 
ing collector anode potential. 
From the above, it may be seen that a new 

and improved ultra high frequency oscillator 
has been developed which is inherently stable in 
operation since the frequency delivered by the 
oscillator is entirely a function of the internal 
length of the oscillator which is, of course, fixed 
and constant. The oscillator includes no exter 
nal circuits and all of the elements necessary to 
produce oscillation except for the source of 
potential are included within the tube envelope. 
Furthermore, even though the OScillator is capa 
ble of generating high frequency oscillations of 
the order referred to above, the oscillator is still 
of such physical dimensions as to permit it to 
supply considerable power and as to permit it 
to be conveniently constructed without the ex 
ercise of an excessive degree of technical skill. 
The principle portion of the apparatus to which 
attention must be directed in the process of Con 
struction is the internal length of the tube, which, 
as stated above, determines the frequency at 
which the device will oscillate. 

Also, it may be seen that the device is capable 
of being constructed to produce a wide range of 
frequencies of a very high order since an OScil 
lator tube having an internal length of 5 cm. Will 
produce an oscillation of the order of 3X109 
cycles per second. Such a frequency is, of 
course, not necessarily the upper limit of a de 
vice constructed in accordance With this inven 
tion since it is feasible to construct a tube hav 
ing an internal length of less than 5 cm. The 
low frequency extreme to which such a device 
may operate is determined solely by the prac 
tical physical length which may be used. 
In view of the construction of the Oscillator 

as described above, very large quantities of 
power may be derived therefrom, it being entirely 
possible to increase the amount of power by cool 
ing the tube through the use of some fluid medi 
um. The use of a cooling fluid at ground poten 
tial is permissible in view of the fact that the 
external Surface of the Oscillator may always be 
maintained at ground potential. The fact that 
a cooling fluid may be placed in intimate contact 
with the tube envelope is advantageous since, by 
controlling the temperature of the cooling medi 
um the length of the tube may be controlled 
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within very close limits to compensate for Small 
errors in the length of the tube due to construc 
tion in order that the tube may be made to oper 
ate at exactly the desired frequency, the length 
of the tube varying slightly as a function of tem 
perature by reason of the thermal coefficient of 
expansion of the metal (preferably copper) of 
which the tube envelope is made. 

Moreover, in view of this construction, the 
oscillator is completely shielded so that no addi 
tional means need be provided for shielding the 
Oscillator. Accordingly, no apparatus which is 
situated near the oscillator will be affected due 
to extraneous fields of potential inasmuch as no 
such fields could exist by reason of the complete 
shielding. Also, by reason of the construction a 
transmission line may be very closely coupled to 
the Oscillator so that losses by reason of such cou 
pling may be reduced to a minimum. 
Although the device as described and shown 

is more or less specific in form it is obvious that 
various alterations and modifications may be 
made therein without departing from the scope 
thereof and it is desired that any and all such 
modifications be considered within the purview of 
the present invention except as limited by the 
hereinafter appended claims. 

It is claimed: 
1. An ultra high frequency oscillator compris 

ing a pair of tubular members of different diam 
eters, a pair of annular end members for main 
taining the tubular members coaxially and con 
centrically spaced to produce an hermetically 
Sealed space between the members, a cylindrical 
grid-like anode electrode, means for positioning 
said electrode coaxially between the tubular 
members and substantially equi-distant between 
the end members, a coating of secondary elec 
tron emissive material on the opposed surfaces 
of the tubular members and at least along the 
central portions thereof, means for applying a 
high direct current potential between the tubu 
lar members and the anode electrode, an output 
circuit including a coaxial cable comprising an 
internal and an external conductor, means for 
Connecting the external conductor to the tubular 
member having the larger diameter, and means 
for connecting the internal conductor 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 diam 
ters, a pair of annular end members for main 
taining the tubular members coaxially and con 
Centrically Spaced, a cylindrical grid-like anode 
electrode, means for positioning said electrode 
coaxially with respect to the tubular members 
and substantially equi-distant between the end 
members, a coating of secondary electron emis 
sive material On the opposed surfaces of the tubu 
lar members, means for applying a direct current 
potential between the tubular members and the 
anode electrode, a coaxial cable comprising an 
internal and an external conductor, means for 
Connecting the external conductor to one of the 
tubular members, and means for connecting the 
internal conductor to the other tubular member. 

3. An ultra high frequency oscillator compris 
ing a pair of tubular members of different diam 
eters, a pair of end members for maintaining the 
tubular members coaxially and concentrically 
Spaced and to provide an hermetically sealed 
Space between the members, a cylindrical grid 
like electrode, means for positioning said elec 
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secondary electron emissive material on the op 
posed surfaces of the tubular members along 
the central portions thereof, means including a 
source of high potential for maintaining a poten 
tial difference between the tubular members and 
said electrode, an output circuit including a coax 
ial cable comprising an internal and an external 
conductor, means for connecting the external 
Conductor to One of the tubular-members, means 

O. for connecting the internal conductor to the 
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other tubular member, and means to modulate 
the potential. 

4. An ultra high frequency oscillator compris 
ing a pair of tubular members of different diam 
eters, a pair of annular end members for main 
taining the tubular members coaxially and con 
centrically spaced with respect to each other to 
provide an hermetically sealed space between the 
members, a cylindrical grid-like anode electrode, 
means for positioning said electrode coaxially 
between the tubular members and substantially 
midway between the end members, a layer of 
Secondary electron emissive material on the 
opposed surfaces of the tubular members and 
along the central portions thereof, means for 
applying a source of high voltage direct current 
potential between the tubular members and the 
anode electrode, and an output circuit connected 
to the tubular members. 

5. 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 to provide an hermetically sealed 
envelope, a cylindrical anode electrode, means 
for positioning said electrode between the tubul 
lar members and the end members, a layer of 
secondary electron emissive material on the inner 
surfaces of the envelope and at least along the 
central portion thereof, means for impressing a 
direct current potential source between the tu 
bular members and said anode electrode, and an 
output circuit connected to the tubular members. 

6. 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 cylindrical grid-like electrode, 
means for positioning said electrode between the 
tubular members, a layer of Secondary electron 
emissive material on the surfaces of the tubular 
members, means for impressing a direct current 
potential source between the tubular members 
and said electrode, means to modulate the po 
tential, and an output circuit connected to the 
tubular members. 

7. 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 in order 
to provide an hermetically sealed space between 
the members, an electron pervious cylindrical 
electron accelerating electrode, means for po 
sitioning said electrode between the tubular 
members and substantially equi-distant between 
the end members, a layer of electron emissive ma 
terial positioned on the surfaces of the cylindri 
cal members opposite the said electrode, means 
for maintaining said electrode at a high positive 
potential with respect to said tubular members, 
means to modulate said potential, and an output 
circuit connected to said tubular members. 

8. 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, an elec 
tron pervious cylindrical electrode, means for po 
sitioning said electrode between the tubular 
members, a layer of electron emissive material ori 
the surfaces of the cylindrical members, means 6 
for maintaining said electrode positive with re 
spect to said tubular members, and an output cir 
cuit connected to said tubular members. 

9. An ultra high frequency oscillator compris 
ing a pair of tubular members, a pair of end 10 
members adapted to maintain the tubular men 
bers coaxially and concentrically spaced in order 
to provide an hermetically sealed envelope, an 
electron pervious electron accelerating electrode, 
means for positioning said electrode between the l 
tubular members and the end members, a layer of 
electron emissive material positioned. On the in 
ner surfaces of the envelope opposite the said 
accelerating electrode, and means for maintain 
ing said electrode positive with respect to said to 
envelope. 

10. An ultra high frequency oscillator compris 
ing a casing having an inner and an outer tu 
bular wall member, end members for providing 
a hermetically sealed space between the tubular is 
members, an electron pervious accelerating elec 
trode positioned between the wall members, a 
Secondary electron emissive coating on the op 
posed surfaces of the wall members in the region 
of the accelerating electrode, means for main- 0 
taining said electrode positive with respect to 
Said wall members, and an output circuit con 
nected to said tubular Wall members. 

11. An ultra high frequency oscillator compris 
ing a casing having an inner and an outer wall 
and end members for providing a hermetically 
sealed envelope, an electron pervious accelerating 
electrode positioned in the envelope, a secondary 
electron emissive coating on the inner surfaces 
of the envelope in the region of the accelerating 40 
electrode, means for maintaining said electrode 
positive with respect to said envelope, and an 
output circuit connected to said envelope. 

12. An ultra high frequency oscillator compris 
ing a casing having an inner and an outer wall 45 
member, together with end members for provid 
ing a hermetically sealed space between the mem 
bers, an electron pervious electrode positioned 
between the members, a secondary electron emis 
sive coating on the opposed surfaces of the wall, 50 
and means for maintaining said electrode post 
tive with respect to said wall. 

13. An ultra high frequency oscillator com 
prising a casing including a pair of coaxially and 
concentrically spaced tubular members and an is 
end Wall adapted to electrically connect at least 
one end of each of the tubular members, means 
whereby a high vacuum may be maintained be 
tween the tubular members, an electron pervious 
electron accelerating electrode positioned be- 0 
tween the tubular members, a secondary electron 
emissive coating positioned on the opposed sur 
faces of the tubular members in the region of the 
accelerating electrode, means for maintaining a 
high potential difference between the accelerat- 5 
ing electrode and the tubular members, and an 
output circuit connected to said tubular men 
bers. 

14. An ultra high frequency oscillator compris 
ing a casing including a pair of coaxially and O 
concentrically spaced members and an end wall 
adapted to electrically connect at least One end 
of each of the tubular members, means whereby 
a vacuum may be maintained between the mem 
bers, an electron pervious anode electrode posi- is 
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tioned between the members, an electron emis 
sive coating positioned on the opposed surfaces 
of the members in the region of the anode elec 
trode, means for maintaining a potential dif 
ference between said anode electrode and the 
members, and a load circuit connected to said 
members. 

15. An ultra high frequency oscillator compris 
ing a casing including a pair of coaxially and 
concentrically spaced members and an end wall 
adapted to electrically connect one end of each 
of the tubular members, means whereby a vac 
uum may be maintained between the members, 
an electron accelerating electrode positioned be 
tween the members, an electron emissive coating 
positioned on the opposed surfaces of the mem 
bers in the region of the electron accelerating 
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electrode, and means for maintaining a potential 
difference between the accelerating electrode and 
the members. 

16. An ultra high frequency oscillator com 
prising a pair of electrodes at least one of which 
forms the side wall of a casing, closure means 
associated with said electrodes for providing a 
hermetically sealed space between the electrodes, 
an additional electron pervious electrode posi 
tioned between the first named electrodes, a sec 
ondary electron emissive coating on the opposed 
surfaces of said first named electrodes, and 
means for maintaining a high potential difference 
between said first named electrodes and said ad 
ditional electrode. 

ROSCOE. H. GEORGE. 
BOWARO J. HEIM. 
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