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1

My invention relates to electron discharge de-
vices particularly useful at ultra high frequencies
and suitable for use as oscillators, amplifiers or
mixers.

At ultra high frequencies it is desirable to use
electron discharge devices with circuits of the
hollow conducting type, such as resonators, closed
wave guides or coaxial lines. Such circuits
which form closed systems prevent spurious radi-
ations, thus reducing losses of the radic fre-
quency energy generated by electron discharge
devices used in conjunction with these closed
systems. These closed systems also provide re-
sonant sealing between the input and output
circuits, which is a particularly desirable feature
in amplifiers as well as in oscillators. In the
case of amplifiers undesirable feedback is pre-
vented and in the case of oscillators, definite con-
trol of the phase relationship and the amount of
feedback energy is made possible.
circuits also permit practically complete shield-
ing between any circuits which may be used, for
example, in the case of mixers where separate
energizing circuits are utilized for providing a
plurality of separate voltages of different fre-
quencies on an electrode or electrodes of the
device being used. Conventional tubes, however,
are not suitably designed for incorporation in
such closed resonant circuit systems.

A further problem in connection with an elec-

tron discharge device useful at ultra high fre-
quency, particularly when used for transmitting
purposes, is the problem of heat dissipation due
to power losses when conventicnal leads and
structures are employed.

It is an object of my invention to provide an
improved electron discharge device useful at
ultra high frequencies.

It is another object of my invention to provide

‘an electron discharge device useful at ultra high 4

frequencies and particularly suitable for use with
resonators which may be, for example, of the
coaxial line type.

A still further object of my invention is to
provide such an electron discharge device in
which the electrode and electrode lead structure
is such as to facilitate heat dissipation due to
power losses and particularly when used with
resonators which may be of the coaxial line type.

A still further object of my invention is to ¢

provide an electron discharge device so. designed
that the electrodes form continuations of the
walls of the resonators whereby closed conducting
circuit systems result with the accompanying

complete shielding of the device and circuits to -

These closed &
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prevent radio frequency losses and to completely
shield the various circuits connected to the tube
electrodes from each other.

The novel features which I believe to be char-
acteristic of my invention are set forth with
particularity in the appended claims, but the
invention itself will best be understood by ref-
erence to the following description taken in
connection with the accompanying drawings in
which Figure 1 is a longitudinal section of an
electron discharge device made according to my
invention, Figure 2 is a plan view in section taken
along the line 2—2 of Figure 1, Figure 3 is an
end view with shell partially broken away of
the electron discharge device shown in Figures
1 and 2 and showing the relation of the elec-
trodes within the envelope, Figure 4 is an ultra
high frequency apparatus utilizing an electron
discharge device made according to Figures 1,
2 and 3, Figure 5 is a longitudinal section of
a modification of an electron discharge device
made according to my invention, Figure 6 is a
section taken along the line 6—6 of Figure 5,
and Pigure 7 is a longitudinal section of a still
further modification of an electron discharge
device made according to my invention.

Referring to Figure 1 an electron discharge
device made according to my invention has an
envelope including in part a tubular external
shell-like member I8 having a skirt {1 and an
insulating closure member or press {2 supported
in a ring-like member 13 provided with outward-
ly extending flange or lip 14, preferably welded
to the ring-shaped element {5, this element in
turn being welded to the flange 16 of the tubular
member 10. It is obvious, of course, that the
members 13 and {5 could be made as a single
unit. The press 12 from which extend the lead
and support wires supporting the mount within
the envelope of the tube is provided with the
exhaust tube 12°.

The mount includes the mount assembly com-
prising the mica end spacers IT and (8 between
which and supported by which is the indirectly
heated cathode 19 surrounded by the grid 28, the
side rods of which extend through the mica
spacers. 'The cathode is provided with tabs, such
as 19, electrically connected to the lead wires
18’’ which extend through the press 12. The
grid side rods have straps, such as 21 and 22,
connected to their ends, these straps in turn
being welded to and electrically connected to the
ears or lugs 23—24 integrally formed with the
flange {4 so that the grid is electrically con-

nected to the tubular shell 10. The cathode. is
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provided with a heater 26’ (see Figure 3), hav-
ing the leads 25 and 2§ which are in turn elec-
trically connected to the leads 27 and 28 ex-
tending through the press for supplying the
heating current to the cathode heater.

The agnode comprises a pair of longitudinally
extending plate elements 38—31 which are con-
nected by means of the tabs 32—=23 to the elon~
gated tubular conducting member 34, whieh ex-
tends through the top of the envelope of the tube,
The member 34 is supported and sealed to the
top of the tube by means of the ring-like. mem-
ber 35 provided with the annular deformation
356 to which the member 34 is sealed by means
of the glass seal 31. 'The deformation 35 serves
to take up strains due to temperature differen-
tials during manufacture and use.

Getter supports 38 and 38 are U-shaped chan-
nels filled with the getter material and are con-
nected to the leads 38’ and 38’ extending through
the press and to the U-shaped yoke member 24’
welded to the lug 24. The getter may be flashed
by applying a voltage between the shell (8 and
either of the leads.

An application of an electron. discharge device ¢

such: as shown in Figures 1 to 3 inclusive, is shown
utilized in Figure 4 in-an ultra high frequency
apparatus including concentric line resonant cav-
ity circuits serving as the input and the output
circuits. The input circuit includes the inner
tubular member 49 and the cuter tubular mem-
ber 41 coaxial therewith, one end of the coaxial
line being closed by the conducting member 42,
The. outer tubular member surrounds but is

spaced from the skirt i1 by means of the insu- :

lating ring 43, preferably of mica. The cathode
leads 19’’ are electrically connected to the inner
tubular member 49 and the cathode heater leads
27 and 28 are electrically eonnected to the mem-
bers 44 and 45 of semi-circular transverse sec-
tion electrically insulated from each other by
means of the insulating strip 4§ and insulated
from the inner tubular member by insulating col-
lar 46’, these elements being connected to the
heater leads 4#9. The members 44 and 45 pro-
vide a by-pass condenser for R.-F. currents while
at the same time permitting a D, C. voltage to
be applied to the heater of the tube. The co-
axial line resonator may be tuned by means of a
sliding condenser 58 which may be adjusted by
-means of the operating handle 5{. An input
coupling loop 42’ is used.

The output coaxial line resonator includes the
inner tubular member 53 electrically connected
to the anode cap 34 and an outer conductor §8

surrcunding the shell {8 but insulated therefrom i

by means of the insulating ring or collar 58,
preferably of mica. A closure member. 37 closes
the ends of members 55 and 58. Tuning con-
denser 58 permits tuning of the output resonator
by means of the adjusting handle §i and the out-
put is taken by means of the coupling loop §2.

A modification of the electron discharge device
described above is shown in Figures 5 and 6. The
envelope includes the tubular shell 65 provided
with skirt 66, the lower end being closed by means
of the collar-like member 67 supporting the
transverse insulating press 88. The mount with-
in the envelope includes conducting disc 78 ex-
tending transversely of the tubular member 85
and electrically connected to and supported by
the tabs 78’ connected to the header 87. A pair
of insulating spacing members 1! and 72 have
mounted between them the indirectly heated
cathode 13 and the grid members 74 and 75 pro-
vided with the side rods 16 and 77 and 78 and 79,
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respectively. The lower ends of these side rods
are supported in and electrically connected to
the conducting disc 78 so that the grids are elec-
trically connected to the tubular member 65. The
upper ends of the side rods of the grid are elec-
trically connected to the shield members 86 and
81 for shielding the cathode from the anode. The
anode includes the pair of plates 82 and 83 sup-
ported by means of tabs, such as 85, from the
elongated tubular member 84 again sealed in the
other end of the envelope by means of the aper-
tured disc-like member 86 having the annular
deformation 87, the elongated member 84 being
sealed to the inner edge of the member 86 by
means of the sealing material, such as glass 88.

The eathode is indirectly heated by means of
a heater, not shown, but provided with the leads
89 and 90 extending through the tubular mem-
ber §9 sealed through the insulating member 68,
the leads 88 and 80 being sealed, for example,
by means of beads in tubular extensions 81 and
82, The tubular member §§ in turn is connected
to the cathode by means of tabs, such as 73’.
The device may be incorporated in an apparatus,
such as shown in Figure 4, in the same manner
as the electron discharge device shown in Figures
1 to 3, inclusive.

A still further modification of my invention is
shown in Figure 7. In this arrangement a tubu-
lar shell 100 is provided with skirt 181 and is
closed at one end by means of collar-like mem-
ber 102 supporting the transverse insulating press
i03 sealed to member 182, which in turn is sealed
and electrically connected to the flange {887,
preferably by welding. An indirectly heated
cathode 104 in the form of an inverted cup and
coated with emitting material 194’ is supported
by conductors 108—I107" extending through the
press. The heater 187 may have an end con-
nected to lead {07’ and the other to lead i87'’.
The grid 188 in the form of an inverted cup is
provided with a centrally positicned aperture
registering with the emitting surface on the cath-
ode and provided with foraminous material or
screen. (08. The anode {8 is in the form of an
elongated element of circular transverse section,
the lower end of which registers with the grid and
cathode emitting surface. If is supported at the
upper end of the tube and.sealed thereto by
means of the disc-like member { i1 provided with
an annular deformation f12 and sealed by means
of the ceramic material or glass.seal 113.

An electron discharge device made according
to my invention as described ashove is particu-
larly suitable for use at ulira high frequencies
and due to the large cenducting surfaces to which
the various electrodes are secured, particularly
the grid and the anode and the connection be-
tween the anode cap, for example, and the eircuit,
effective heat dissipation due to power losses is
no longer a problem. The small size of the tube
and the arrangement of the electrode elements
permits operation at ultrg high frequencies and
because of the construction employed is particu-
larly adaptable for use in coaxial lines so preva-
lent at the present time for use at ultra high
frequencies. My construction permits the merger
of the elzctrode elements themselves with the
circuit elements used in the combined high fre-
quency apparatus. .

While I have indicated the preferred emhbodi-
ments of my invention of which I am now aware
and have also indicated only one specific appli-
cation for which my invention may be employed,
it will be apparent that my invention is by no
means limited to the exact forms illustrated or
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the use indicated, but that many variations may
be made in the particular structure used and the
purpose for which it is employed without depart-
ing from the scope of my inventions as set forth
in the appended claims.

What I claim as new is:

1. An electron discharge device having a tubu-
lar conducting shell, a header member closing
one end of said shell and comprising a conducting
ring provided with a transverse flange and a
transverse member of insulating material sealed
to said ring closing one end of said conducting
shell, an electrode mount mounted on said trans-
verse member of insulating material and includ-
ing a cathode and a grid, one end of said tubular
conducting shell being secured to said flange, a
conductor coaxial with said conducting shell and
extending through the other end of said conduct-
ing shell, a.seal between the other end of said
conducting shell and said coaxial conductor, elec-
trically conductive connections between said grid
and said shell, conductors for said cathode ex-
tending through said transverse member of insu-
lating material, an anode within said shell, and
electrically conductive connections between the
anode and said coaxial conductor.

2. An electron discharge device including a
tubular conducting shell, a transverse insulating
member closing one end of said shell and pro-

vided with a plurality of leads and supports ex- :

tending through said transverse insulating mem-
ber, an elongated conductor of circular cross sec-
tion extending through the other end of said
shell coaxially thereof and sealed thereto, an elec-
trode mount assembly comprising a cathode, grid
and anode supported within said shell, said cath-
ode being provided with a plurality of tabs elec-
trically connected to different ones of said leads,
said grid being provided with a plurality of tabs
electrically connected to said tubular conducting
shell, said elongated conductor of circular cross
section being electrically connected to said anode.

3. An electron discharge device including a
tubular conducting shell, a transverse insulating

member closing one end of said shell and pro- °

vided with a plurality of leads and supports ex-
tending through said transverse insulating mem-
ber, an elongated conductor of circular cross sec-
tion extending through the other end of said shell
coaxially thereof and sealed thereto, an electrode
mount assembly comprising cathode, grid and
anode supported within said shell, said cathode
being provided with a plurality of tabs electrically
connected to different ones of said leads, said

grid being provided with a plurality of tabs elec- !

trically connected to said tubular conducting
shell, said elongated conductor of circular cross
section having a plurality of tabs electrically con-
nected to said anode.

4. An electron discharge device including a
tubular ccnducting shell provided with an out-
wardly extending flange at one end thereof, a
closure member for said shell provided with a
collar having a flange secured to said flange on

said conducting shell, and a transverse member of ¢

insulating material provided with a plurality of
leads extending therethrough and sealed to said
collar, an electrode mount assembly positioned
within said shell, the longitudinal axis of which

extends transversely of said shell, said mount in- 7

cluding a cathode and grid, and a pair of anode
plates, said plates being positioned on opposite
sides of said cathode and grid, a plurality of leads
+ extending from said cathode and electrically con-
nected to the leads in said transverse member of
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‘insulating material, and a plurality of leads ex-

tending from said grid and electrically connected
to said flange on said collar, an elongated con-
ducting member of circular cross section extend-
ing from the other end of said tubular shell and
sealed thereto, and tabs on said conducting mem-
ber, said last tabs being electrically connected to
said anode plates.

5. An electron discharge device including a tu-
bular conducting shell, a closure member for said
shell having a transverse member of insulating
material provided with a plurality of leads ex-
tending therethrough, an electrode mount as-
sembly positioned within said shell, the longi-
tudinal axis of which extends transversely of
sald shell. said mount including a cathode and
grid, and a pair of anode plates, said plates being
positioned on opposite sides of said cathode and
grid, a plurality of leads extending from said
cathode and electrically connected to the leads
in said transverse member of insulating mate-
rial, and a plurality of leads extending from said
grid and electrically connected to said shell, an
clongated conducting member of circular cross
section extending from the other end of said tu-
bular shell, and tabs on said elongated con-
ducting member, said last tabs being electrically
connected to said anode plates, the other end of
said tubular shell being closed by a disc having
a central aperture through which said elongated
conducting member extends and provided with
an annular U-shaped depression, and a ring-like
seal of insulating material extending between the
elongated conducting member and the edge of
said disc adjacent said elongated conducting
member.

6. An electron discharge device including a tu-
bular conducting shell having an outwardly ex-
tending flange at one end thereof, a header mem-
ber closing one end of the conducting shell and
including a collar member of conducting mate-
rial provided with a flange secured to the flange
on said tubular conducting shell, and supporting
a transverse closure element of insulating mate-
rial having & plurality of leads extending there-
through, an electrode mount assembly positioned
within said shell and extending transversely of
the longitudinal axis of said shell, and including
2 pair of spaced insulating members, a cathode
and a grid supported between said insulating
members, said cathode being electrically con-
nected to said plurality of leads, and said grid to
said shell, and a pair of anode plates positioned
on opposite sides of said cathode and grid, an
elongated cup-shaped tubular member axially
positioned within the other end of said tubular
conducting shell having tabs at the lip of said
cup-shaped tubular member electrically con-
nected to said anode plates, a transverse con-
ducting member having a central opening closing
the other end of said tubular conducting shell,
and having an annular elevation positioned in-
termediate the outer edges of said member and
said centiral onening, and an insulating seal be-
tween said cup-shaped tubular member and the
edge of said transverse conducting member
around said central opening.

7. An electron discharge device including a tu-
bular conducting shell. means closing one end of
said tubular conducting shell including an annu-
lar conducting means having a U-shaped trans-
verse section, one leg of which is sealed to said
shell and a transverse insulating member sealed
to and supported within said annular conduct-
ing member, a plurality of leads and conductors
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extending through said transverse insulating
member and an electrode piount positioned with-
in. said tubular shell and including a cathode,
grid and an anode, said cathode being provided
with a plurality of leads extending from each
end thereof, each of said cathode leads being
electrically connected o a lead in said transverse
insulating member, said grid being provided with
a plurality of leads extending from each end
thereof, said last leads being electrically con-
nected to said annular conducting means of U-
shape transverse section, said anode having a pair
of plates positioned on opposite sides of said cath-
ode and grid, an elongated cup-shaped conduct-
ing member extending through the other end of
said tubular conducting shell, its open end being
provided with tabs electrically connected to said
anode plates and insulating means sealing. said
elongated cup-shaped conducting member to the
other end of said tubular conducting shell.

8. An electron discharge device including a tu-
bular conducting shell, means closing one end of
said tubular conducting shell including a trans-
verse insulating member sealed to and supported

within one end of said conducting shell, a plu- :

rality of leads and conductors extending through
said transverse insulating member and an elec-
trode mount positioned within said tubular con-
ducting shell and including a cathode, grid and
an anode, said cathode being provided with a plu-
rality of leads extending from said cathode, each
of ~said cathode leads being electrically con-
nected to a lead extending through said trans-
verse insulating member, said grid being pro-
vided with a plurality of conductors extending
therefrom, said grid conductors being electri-
cally connected to said tubular conducting shell,
an elongated conducting member coaxial with
and extending through the other end of said tu-
ular shell, one end of said elongated conducting
member being electrically connected to said
anode and insulating means sealing said elongated
electrically conducting member to the other end of
said tubular shell, and a getter support electri-

cally connected between sald conducting shell &«

and a lead extending through said transverse in-
sulating member.

9. An electron discharge device including a tu-
bular conducting shell, means closing one end
of said tubular conducting shell including a
transverse insulating member sealed to and sup-
ported within one end of said tubular conducting
member, a plurality of leads and conductors ex-
tending through said transverse insulating mem-
ber, an electrode mount positioned within said
tubular shell and including a cathode, grid and
an anode, said cathode being provided with a
plurality of leads, each of said cathode leads be-
ing electrically connected to a lead extending
through said transverse insulating member, said
grid being provided with a plurality of conduc-
tors extending therefrom, said grid conductors
being electrically connected to said tubular con-
ducting shell, an elongated conducting member
coaxial with and extending through the other
end of said tubular shell, and electrically con-
nected to said anode, and insulating means seal-
ing said elongated conducting member to the
other end of said tubular conducting shell.

10. An electron discharge device having a tubu-
lar conducting shell, one end of which is closed
by a transverse insulating member, a lead ex-
tending thirough said transverse insulating mem-
ber, a mount within said tubular conducting
shell and comprising a cathode, and a pair of
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‘grids surrounding said cathodé, and an anode,

each of said grids being provided with a pair of
oprositely disposed side rods, a transverse disc
of conducting material positioned at one end of
said cathode and said grids, said side rods being
fixed to and electrically connected to said grids,
said disc having an apsrture through which said
cathode extends and being electrically connected
to said tubular conducting shell, said cathode
being electrically connected to the lead in said
transverse insulating member, an elongated con-
ducting member extending through the other end
of said tubular conducting shell and insulatingly
sealed ‘thereto, and an electrical connection. be-
ween said anode and said elengated conducting
member.

11. An eleciron discharge device having a tubu-
lar conducting shell, one end of which is closed
by & transverse insulating member, a lead ex-
tending through said insulating member, a mount
within said tubular conducting shell comprising
3, cathode, and a pair of grids surrounding said
cathode, and an ancde, each of said grids being
provided with a pair of oppositely disposed side
rods, a transverse disc of coaducting material
positioned at one end of said cathode and said
grids, said side rods being fixed to and electrically
connected to said disc, said disc being electrically
sonnected to said tubular conducting shell and
having an aperture, and said cathode being elec-
trically connected through said aperture to the
lead in said transverse insulating member, an
elongated conducting member extending axially
through the other end of said tubular conducting
shell and insulatingly sealed thereto and an elec-
trical coanection between said anode and said
elongated conducting member, the free ends of
said grids being provided with shielding means
extending between the side rods and shielding
the end of said cathode from said elongated con-
ducting member.

12. An electron discharge device having a tubu-
lar conducting shell, one end of which is closed
by a transverse insulating member, a mount with-
in said tubular conducting shell and including an
indirectly heated cathode, a heater for said cath-
ode and an anode, an elongated conducting mem-
ber exztending axially through the other end of
said tubular conducting shell and insulatingly
sealed thereto and an electrical connection be-
tween said anode and said elongated conducting
member, said transverse insulating member hav-
ing a tubular conducting member extending
through and sealed thereto, said cathode heater
having leads extending through said last named
tubuwlar conducting member and sealed therein,
said tubular conducting member being electrically
connhected to said cathode.

13. An electron discharge device having a tubu-
lar conducting shell, one end of which is closed
by a transverse insulating member, a lead ex-
tending through said insulating member, a mount
within said tubular shell comprising a cathode,
a grid and sn anode, said grid being provided
with -a pair of oppositely disposed side rods, a
transverse disc of conducting material positioned
st one end of said cathode and grid, said side
rods being fixed to and electrically connected to
said disc, said dise being electrically connected to
said tubular conducting shell and having an ap-
erture through which said cathode extends and
is electrically connected to the lead extending
through said transverse insulating membeér, an
elongated conducting member extending axially
through the other end of said tubular conduct-
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ing shell and insulatingly sealed thereto, and an
electrical connection between said anode and sald
elongated conducting member,

14, An electron discharge device having a tubu-
lar conducting shell, one end of which is closed by
a transverse insulating member, a mount within
said tubular conducting shell and including an
indirectly heated cathode, a heater for said cath-
ode, a grid and an anode, a transverse disc of
conducting material positioned adjacent said
transverse insulating member and electrically
connected to said grid, and having an aperture
through which said cathode extends, sald disc
being electrically connected to said tubular con-
ducting shell, a lead for said anode extending
axially through the other end of said tubular
conducting shell and insulatingly sealed thereto,
said transverse insulating member having a tubu-
lar conducting member extending through and
sealed to said insulating member, and tabs on
said tubular conducting member electrically con-
nected to said cathode, sald heater having leads
extending through said tubular conducting mem-
ber and sealed therein.

15. An electron discharge device having a tubu-
lar conducting shell, means closing one end of
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sald shell and including an annular member hav-
ing a central aperture, said central aperture be-
ing sealed by a transverse insulating member,
sald annular member being provided with a
flange-like element, a cathode and grid within
said tubular conducting shell and a plurality of
supporting leads extending between said grid and
said flange-like element, and a lead extending
through said transverse insulating member and
electrically connected to said cathode, said tubu-
lar conducting shell being sealed to a portion of
said flange-like element, an anode within said
tubular conducting shell and conducting means
extending axially through the other end of said
tubular conducting shell and electrically con-
nected to said anode, and means supporting and
sealing said conducting means to said other end
of said tubular conducting shell and including a
ring-like element having an annular deforma-
tion intermediate its edges, the outer edge of
said ring-like element being sealed to said tubu-
lar conducting shell and the inner edge of said
ring-like element being sealed to said conducting
mesans.
HERBERT M. WAGNER.




