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This invention relates to high frequency elec-
tron discharge devices, and more particularly to
such devices of the kind which are mounted be-
tween two lengths of concentric transmission line.

An obiect of the invention is the provision of
a: high frequency multi-grid electron discharge
device which, while simple in construction and
stable in operation, results in a substantisl gain
per stage over a .considerable bandwidth.

Further objects of the invention are the re-
duction or substantial elimination of lead induct-
ance insofar as the high frequency circuits are
concerned, and the substantislly complete isola-
tion .of plate and grid circuits without resort to
external bypass condensers. ‘

According to the invention, an annular cathode
is provided which is secured to or integral with
an annular mounting dise, the periphery of which
is sealed between two portions of the glass en-
velope ‘and projects beyond its outer wall. ‘The
projecting edge of the mounting disc is secured
between ‘the abutting ends ~of the outer tubular
conductors.of two sections of concentric trans-
missfon line which respectively form part of the
grid. and plate circuits.  The plate electrode is
mounted upon a copper.sleeve which is con-
nected by a seal to a reentrant portion of the glass
envelope, through which sleeve the central con-
ductor of the plate section of transmission line
extends to make direct contact with the plate
electrode. - In the embodiment described the de-
vice is constructed as a pentode, the contral grid
being connected to the inner conductor of the grig
section -of transmission line ahd the screen grid
to the cathode mounting disc over a hypass con-
denser located inside the envelope. The sup-
pressor grid is connected directly to the cathode
mounting disc inside the envelope.,

In the drawing which accompanies and forms
part of this specification:

Fig, 1 is a longitudinal cross=section of g device
constructed according to the invention: and

‘Fig. 21s a partial, enlarged cross-sectional view
of ‘a detail of construction.

The ‘cathode C consists of an annular chan-
nelled ring which is integral with or bondeq to
a large disc D, for example of copper, fused be-
tween two sections of the glass envelope B. The
periphery of the disc D extends beyond the glass
envelope B and Is welded .or otherwise secured
between flanges F.on the outer tubes T, T1 of the
concentric line sections. 'The disc I thus con-
stitutes -the -earth return of the concentric line
sections and is therefore a part of both grid and
plate circuits, but its reactance even at relatively
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high frequencies will not be excessive, The
cathode heater H is located in the channel at the
rear of the cathode, one end being connected to
the disc D and the other end to a supply lead ¥
which is brought out through the glass envelope
B and the tube T as close to the disc D as possible.

The plate electrode P, which comprises a thick
disc located.in a plane paralle] to that of the
cathode disc D, is welded. to a copper tube or
sleeve J which'is joined to a reentrant portion of
the glass envelope B through a copper-to-glass
seal. ‘The end central conductor Ls of the plate
circuit transmission line section extends inte the
tube J and is in direct contact with the plate P.

Between the cathode C and plate P there are
mounted in any suitable manner and in parallel
planes transverse ‘to the axls of the structure, a
control grid CG, a screen grid 8G and a sup-
pressor grid SP. A lead :GL for the control grid
CG extends through the central aperture in the
cathode and is brought out through the envelope
and is connected to the central conductor T; of
the grid circuit transmission line section. Ag is
more- clearly shown in conjunction with Fig. 2,
the screen grid SG is connected to an annular
plate or ring R which is separated from the cath-~
ode disc Dby a layer-of dielectric I so as to con-
stitute a bypass condenser BP for the screen
grid. "The supply lead 'S for the screen grid passes
through the outer tube Ty of the plate transmis~
slon line section as close to the cathode disc D
as possible. The suppressor grid SP is tied di-
rectly to the cathode disc D at one or more points
inside the envelope. As the majority of the plate
capacity is to the ‘suppressor grid, this ensures
that the circulating alternating plate current will
flow ‘through a minimum impedatice common to
the grid and plate circuits.

Although one embodiment of the invention has
heen shown and deseribed for the purpose of illus-

" tration, it will be understood that modifications

and alterations occurring to those skilled in the
art may be made without departing from the
scope of the invention as defined in the appended
claims.

What I claim is: )

1. An electron discharge device for the ampli-
fication of high frequency waves comprising a
first section of concentric transmission Iine, a
second section of concentric transmission line, a
glass envelope, an annular cathode connected to
an annular disc which is sealed between two por-
tions .of :said glass envelope and projects beyond
the outer wall of said envelope, an anode, a con-
trol grid, a screen grid and a suppressor grid




2,402,612

3

mounted between said cathode and said anode in
different planes parallel to the plane of said
cathode and anode and transverse to the axis
of said sections of transmission line, said cathode,
~grid and anode electrodes being disposed within
said envelope, means securing the projecting edge
of said annular disc between abutting ends of the
outer tubular conductors of the first-and second
sections of transmission line, a galvanic connec-

tion inside the envelope from said suppressor grid.

to said annular disc, a conductor lead extending
from said control grid throush one end of-said

envelope to the central conductor of said first.

section of transmission line, and a:direct con-

_ nection between said ancde and the end of the:

central conductor of said second section of trans- -

mission line,

2. An electron discharge device according to.

claim 1 wherein a by-pass condenser for said
screen grid is provided within said glass envelope.
.'8. An electron discharge device comprising a
glass envelope, an annular metallic disk, an an-~
nular cathode connected to said disk which. is
sealed between two portions of said glass en-
velope, an anode disposed in a plane parallel to
the plane of said cathode, first and, second grid
electrodes disposed between said cathode and said
anode; said cathode; grid and-anode electrodes
being - disposed within said envelope, a metallic
plate inside said envelope adjacent said metallic
disk -and separated from -it by a layer of di-
electric, and a conductive connection .. extending
from seaid second grid-electrode to said metfallic
plate. c R

4. An electron -discharge -device comprising a
glass envelope, an annular metallic disk, an an-
nular cathode connected to said:disk which is
sealed between two portions of said:glass en-
velope, an anode .disposed in:a plane parallel to
the plane of said cathode, three grid electrodes
disposed between: said cathode and said anode in

planes parallel to the plane of-said cathode, said.

cathode, grid and anode electrodes being disposed
within said envelope, and -a direct conductive
connection within said glass envelope -extending
between said annular metallic disk and the grid
electrode nearest the anode. - R

5. An electron discharge device comprising a
glass envelope; an annular metallic disk, an an-
nular cathode connected to said- disk which is
~ sealed between two portions of said. glass- en-
velope and projects beyond the -outer wall of
said -envelope, an anode disposed .in a: plane
parallel to the plane of sazid “cathode, a. grid
electrode disposed-between said-cathode and sald
anode, said cathode, grid: and anode electrodes
being disposed within said envelope, a first sec-
tion of -concentric. transmission line, a second
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is sealed to a re-entrant portion of said glass
envelope, said central conductor of said second
section of transmission line extending into said
tube and being in direct electrical contact with
said anode. :

7. An electron discharge device according to
claim 5, further comprising a metal tube, wherein
said anode is secured to said metal tube which is
sealed to a re-entrant portion of said glass en-

velope, said central conductor of said second sec-

tion of transmission line extending into said tube
snd being in direct electrical contact with said
anode, a second grid electrode disposed between

_the first grid electrode and said anode, a metallic

plate inside said envelope adjacent said metallic
disk and separated from it by a layer of di-
electric, and a conductive connection extending
from said: second grid electrode to said metallic
plate.

8. An electron discharge device according to
claim 5, further comprising a metal tube, where-
in said anode is secured to said metal tube which
is sealed to a re-entrant portion of sald glass
envelope, said central conductor of said second
section of transmission line extending into said
tube and being in direct electrical contact with
said anode, a second erid electrode and a third
grid electrode disposed between the first grid
electrode and said anode at different distances
from said cathode, and a direct conductive con-
nection within said glass envelope extending be-
tween said annular, metallic disk and. the grid
electrode nearest the anode. Ciel

9, The combination according to claim 1, in
combination with a metal ring parallel to and
spaced from said disk, a dielectric layer inter-
mediate said disk and ring, whereby the latter
form a condenser between them, and means elec-
trically interconnecting said screen grid to said
metal ring. | e

10, An electron discharge device comprising a
glass envelope, a metallic. disk extending across
and sealed between two portions of said envelope,
a cathode having a plane electron emitting sur-
face, supported by said disk within said envelope,
an anode having a plane surface, means Sup-
porting said anode within said envelope with its
plane surface parallel to and spaced from the
plane surface of the cathode, first and second
grid electrodes, means supporting said grid. elec-

_trodes intermediate said cathode and anode, &
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section of coneentric - transmission  line, means -

securing the projecting edge of said metallic disk
between abutting ends of the outer tubular con-
ductors of -the first and second sections.-of con-

centric transmission line, a. conductive lead.con-.

nected to said grid electrode and extending
through the central aperture of said cathode and
through the glass envelope to’'the central con-
ductor- of said first section of transmission line,
and a-conductive connection between said anode
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and the central conductor of said second section

of transmission line. : : L

6. An. electron discharge device according to
claim 5, further comprising a metal jube, where-
in said anode is secured to said metal fube which

70

metallic ring in said .envelope spaced from and
parallel to said metallic disk, a layer of dielec-
tric material intermediate said metallic ring and
said metallic disk,. whereby- said ring and disk
form a condenser within the envelope, and means
electrically interconnecting said second grid with
said metallic ring. Lo : S

11. An electron discharge device comprising a
glass envelope, a metallic ‘disk -extending across.
and sealed between two portions of said envelope,
a cathode having .a plane. electron emitting sur-
face, supported by said disk within said:envelope,
an anode having a plane surface, means sup-
porting said anode within said envelope with its
plane surface parallel to and spaced from the
plane surface of the cathode, three grid elec-
trodes “longitudinally spaced from one another
and positioned - intermediate said cathode and
anode, and means within said envelope electri-
cally interconnecting that grid electrode nearest
the anode with said metallic disk. ,
: . SVEN H. DODINGTON;



