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My invention relates to electric discharge de-
vices and more particularly to improvements in
the electrode structure and associated shields for
electric discharge devices of the type employing
an ionizable medium.

The operation of electric discharge devices at
high voltages, and particularly intermittently at
high voltages, imposes a number of requirements
on the devices not.encountered to an appreciable
extent in lower voltage continuous operation.
For example, in devices utilizing a thermionic
cathode having emitting portions at varying dis-
tances from the anode, it has been found, particu-
larly in pulse operation, that most of the emis-
sion tends to take place from a limited area of
the cathode with the result that the emitting
surface of the cathode in this area is damaged
and the emission shifts to another localized area.
In this way the surface of the cathode is pro-
gressively destroyed and the cathode structure as
a whole has a short life. This defect also re-
quires a large cathode structure for a given rat-
ing tube to provide an adequate emitting surface.
In accordance with my invention I provide a
cathode and shielding structure in which the
emission is evenly distributed over the cathode
surface,

It is an object of my invention to provide a
new and improved electric discharge device.

It is another object of my invention to provide
a new and improved cathode and shielding strue-
ture for an electric discharge device.

It is still another object of my invention to
provide a new and improved cathode construc-
tion which readily emits an adequate supply of
electrons and in which the emission takes place
uniformly over the surface of the cathode.

In accordance with the illustrated embodiment
of my invention an electric discharge device of
the gas filled type is provided with a cathode and
shielding construction including a substantially
cylindrical cathode which is surrounded and sup-
ported by an open-ended cylindrical shield. At
the end of the cathcde adjacent the open end of
the shield member is mounted additional struc-
ture in the form of a plurality of disks supported
concentrically with the cathode and having a di-
ameter substantially greater than the cathode
cylinder and substantially less than the diameter

of the eylindrical shield. This construction has ¢

been found to distribute the emission over the
cathode surface, to conserve the heat supplied to
the cathode and to prevent any contaminating
material from the cathode from becoming de-
posited on the control member or grid,
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For a better understanding of my invention,
rfeference may be had to the following descrip-
tion taken in connection with the accompanying
drawing, and its scope will be pointed out in the
appended claims. In the drawing, Fig. 1 is an
elevational ;view of an electric discharge device
embodying my invention; Fig., 2 is an enlarged
elevational view, partially broken away, of the
cathode and shielding structure employed in the
device of Fig. 1, and Fig. 3 is a plan view of the
construction shown in Fig. 2. '

Referring now to the drawing, I have shown
in Fig. 1 an electric discharge device comprising
a generally cylindrical envelope { having an in-
sulating base member 2 secured to one end there-
of and provided with the usual contact prongs 3.
The electrode structure of the device is supported
from g stem press 4 in the lower end of the en-
velope and a rod-like portion 5 depending trom
the upper end of the envelope. The anode §,
which is preferably in the form of a disk formed
of nickel or similar material, is supported by a
lead-in conductor 7 which passes centrally
through the glass portion § and terminates in a
terminal cap 8 which is cemented or otherwise
secured to the top of the envelope {. The cath-
ode and shielding structure, designated generally
by the numeral 8, is supported from the press 4
by a pair of rigid conductors {8 and {i. These
conductors are secured to separate ones of the
contact prongs 3. The discharge space between
the anode 6 and the cathode and shielding struc-
ture 9 is totally enclosed by a grid and shield
structure of generally cylindrical form, As illus-

5 trated in the drawing, this structure includes a

lower portion 12 in the form of a sheet metal
band and an upper portion I3 in the form of a
perforated sheet metal cylinder. The portions 12
and {3 are joined together and closed at the upper
end by a header 1§ having a central flange 1%
which is clamped to the lower end of the rod-like
glass member 5 by a suitable clamp 6. The
lower end of the grid cylinder is supported from
the stem press 4 by a clamp 17 and a pair of rigid
conductors 18 and 19 which are secured at one
end to the clamp and at the other end to the
band 12 of the grid cylinder. A rigid conductor
90 is connected. between the grid structure and
one of the contact prongs to provide an external
grid connection. The control grid of the device
is provided by a transverse disk 21 which is weld-
ed to the upper portion i3 of the grig cylinder.
The member 2§ is located close to the anode 6
and has the central portion thereof provided with
2 large number of small openings (not shown)




2

through which the discharge takes place. The
envelope is evacuated in accordance with usual
practice and is charged with an ionizable medi-
um which may to advantage be a gas such as
hydrogen under a pressure of one to several hun-
dred microns. Preferably, the operating pres-
sure Is in the nelghborhood of 500 or 600 microns.

Referring now to Figs. 2 and 3, which show in.

detail the cathode shield construction of Fig. 1,
the cathode proper is formed of a cylinder 22
which is closed at opposite ends by headers 23
and 24.  The exterior of the cathode cylinder
22 is provided with a coating 25 of material which
provides a good source of electrons when heated
to a predetermined temperature. The coating
may comprise a composition including alkaline
earths or alkaline earth oxides and may to ad-
vantage be applied to a fine metal mesh which
is secured to the exterior of the grid cylinder 22
by sintering. The cathode cylinder is supported
centrally in a cylindrical heat shield structure
open at one end and including an inner mem-
"ber 26 and an outer member 27 of larger diame-
ter. As Indicated on the drawing, the wall of
member 26 terminates short of the upper end
of the cathode cylinder while the wall of the
outer cylinder terminates substantially flush with
the end of the cathode cylinder. The members
26 and 27 of the heat shield structure are spaced
at thelr lower ends by a disk 28 of insulating
material, and the space between the side walls
of these members may be filled with heat insu-
lating material such as sheet metal foil 28’. The
cathode cylinder 22 and the cylinders 26 and 21
of the heat shield construction are secured to-
gether by the rigid conductors (0 and i! which
are welded to the cathode cylinder and the inner
cylinder 26 of the heat shield and to the eyelets
29 which are secured to the base of the cylinder
21. A helical heating element 30 is supported
within the grid cylinder 22 to provide the means
for maintaining the cathode at operating tem-
perature. As illustrated in the drgwing, the
upper end 31 of the heater is welded to an eye-
let 32 formed integrally with the upper header
23 of the cathode. The lower end 33 of the fila-
ment passes through the lower header of the
cathode and through the lower ends of cylinders
26 and 27 and through the insulating disk 28,
The conductor 33 is welded to a rigid conductor
34 which is supported from the stem press § and
connected with one of the contact prongs 3. In
order to minimize the energy required to main-
tain the cathode at operating temperature, as
well as to control the distribution of emission
over the cathode surface and prevent foreign
substances from the cathode from depositing on
control member 21, I provide a novel shield ar-
rangement which cooperates with the cathode
cylinder and the shields 26 and 27. As illustrated,
this shield arrangement includes a plurglity of
metal disks 35, 36 and 37 which are maintained
in spaced relation by indentations 38 formed
on plates 35 and 31, The three plates are welded
together at the indentations so that they form
& unitary assembly which is secured to the upper
end of the cathode cylinder by angular brackets
39. These brackets are welded to the cathode
cylinder and to the lower plate 3T of the shield
assembly., Suitable notches 40 are provided in
disks 35 and 86 to permit the welding electrode
to engage the upper surface of plate 37 at the
location of the brackets 39. The perforations
in the grid member 2 are preferably confined
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" to a circular area slightly smaller than the area
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of the disk 35.

I have found that the construction described
above, in which the annular space between the
cathode cylinder and heat shield is partially
closed at the upper end by a shield of substan-
tially larger diameter than the cathode cylinder,
provides improved operation and g longer life,
and that emission is distributed uniformly over
the surface of the cathode.

While I have shown and described a particu-
lar embodiment of my invention, it will be obvious
to those skilled in the art that changes and
modifications may be made without departing
from my invention in its broader aspects, and I,
therefore, aim in the appended claims to cover
all such changes and modifications as fall with-
in the true spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In an electric discharge device, a thermionic
cathode comprising a cylindrical member hay-
ing an electron emitting surface, a shield struc-
ture surrounding said cathode including a cylin-
der substantially coaxial with said cathode and
open at one end, and a shield for partially clos-
ing the annular space between said cathode and
the wall of said cylinder including a disk-like
member supported adjacent the end of said cath-
ode at the open end of said cylinder, said disk-
like member being substantially larger than said
cathode to prevent emission from said cathode
from localizing at the region adjacent the open
end of said cylinder.

2. In an electric discharge device, a thermionic
cathode comprising a cylindrical member hav-
ing an electron emitting surface, a shield strue-
ture surrounding and supporting said cathode
including a cylinder substantially coaxial with
sald cathode and open at one end, and a shield
for partially closing the annular space between
said cathode and the wall of said open-ended
cylinder including a disk-like member supported
from the end of said cathode, said disk-like
member being substantially larger than said
cathode to prevent emission from said cathode
from localizing at the region adjacent the open
end of said cylinder.

3. In an electric discharge device, s thermionic
cathode comprising a cylindrical member hav-
ing an electron emitting surface, a shield struc-
ture surrounding and supporting said cathode
including a pair of open-ended concentric cylin-
drical members substantially coaxial with said
cathode, and a shield for partially closing the
annular space between said cathode and the wall
of the outer one of said open-ended cylinders
including a disk-like member supported adja-
cent the end of said cathode and substantially
in the plane of the open end of the outer mem-
ber of said shield structure, the inner mem-
ber of said shield structure terminating a sub-
stantial distance short of the plane of said disk-
like member, said disk-like member being sub-
stantially larger than the cross section of said
cathode to prevent emission from said cathode
from localizing at the region adjacent the open
end of said cylinder and substantially smaller
than the outer member of said shield structure
to provide a discharge passage. -

4. In an electric discharge device, a plate-like
anode, a cathode comprising a cylindrical mem-
ber in spaced relation to said anode and having
the axis thereof extending substantially per-
pendicular o said anode, a shield structure in-



2,399,003

cluding a cylindrical member open at the end
nearer the anode and surrounding said cathode
in spaced relation thereto, a grid structure in-
cluding a metal cylinder surrounding said anode,
said cathode and said shield structure and a
transverse member supported within said metal
cylinder between said anode and said cathode,
and 8 second transverse member within said
cylinder and adjacent the end of said cathode
nearer the anode, said second member being
substantially larger in diameter than said cath-
ode and substantially smaller in diameter than
the metal cylinder of said shield structure.

5. In an electric discharge device, an anode
having a planar discharge receiving surface, a
thermionic cathode comprising a cylindrical
member in spaced relation to said anode surface
and having the axis thereof extending substan-
tially perpendicular to said anode, a shield struc-
ture including an open ended cylindrical mem.
ber surrounding said cathode in spaced relation
thereto, a grid structure including a metal cylin-
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der surrounding said anode, said cathode and
said shield structure, a first transverse member
supported within said grid structure between
said anode and said cathode, and a second trans-
verse member within said cylinder and supported
from the end of said cathode nearer the anode,
said second member being substantially larger
in diameter than said cathode and substantially
smaller in diameter than the metal cylinder of
sald shield structure to shield said first trans-
verse member from said cathode and to effect a
distribution of emission over said cathode
surface.

6. A cathode construction including a cylin-
drical sleeve-like cathode, a plurality of disks .
of larger diameter than said cathode, certain of
salid disks being provided with indentations and
said disks being welded together at said indenta-
tions to provide a unitary assembly of spaced
disks, and means for securing one of said disks
to one end of said cathode.

PAUL W. CRAPUCHETTES.




