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1. 
The present invention relates to electric dis 

charge devices and more particularly to an im 
proved taut grid construction and a method of 
making the same. 
In electric discharge devices such as those de 

Scribed and claimed in the copending Beggs ap 
plication Serial No. 436,633, filed March 28, 1942, 
now. Patent 2,416,565, dated February 25, 1947, 
and assigned to the assignee of the present in 
vention, it has been found that a considerable 
variation in electrical properties of the devices is 
caused by relative movement of the electrodes and 
by the deposition on the envelope of material 
vaporized from the cathode during the manufac 
ture and Operation of the device. In accordance 
with an important feature of the present inven 
tion, I provide an improved grid or control elec 
trode structure and a mounting therefor which 
at the same time shields the insulating portion 
of the envelope from material vaporized from the 
cathode. 

It is an object of the present invention to pro 
vide a new and improved electric discharge de 
vice. 

It is another object of the present invention to : 
provide a new and improved grid structure. 

It is a further object of my invention to pro 
vide an improved method of making taut grid 
structures. 

It is still another object of the present inven 
tion to provide a new and improved control elec 
trode and mounting therefor for an electric dis 
charge device which insures uniform Operating 
constants for devices of the same construction. 

In the illustrated embodiment of the invention, 
an electric discharge device of the type described 
and claimed in the above-identified Beggs ap 
plication is provided in which the high frequency 
terminals are in the form of metallic disks which 
are spaced by insulating cylinders sealed to the 
various disks. The control electrode is in the 
form of a plurality of fine wires or mesh sup 
ported from a metal cylinder which is, in turn, 
Supported from the grid terminal or disk by a 
mounting cylinder. The mounting cylinder or the 
grid cylinder, or both, extend from the grid disk 
toward the upper surface of the cathode to pre 
vent material vaporized from the cathode from 
depositing on the insulating cylinder separating 
the grid and cathode terminals. The feature of 
providing a vaporization shield of the above type 
is described and claimed in the copending Liima 
itainen application Serial No. 589,487 filed con 
currently herewith, now Patent 2,411,046, dated 
November 12, 1946, and assigned to the assignee 
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of this application. The mesh of the grid is 
bonded to the lower side of an inwardly extending 
flange on the grid cylinder, and this flange is then 
folded downwardly to stretch the grid, with the 
result that the grid-cathode and grid-anode spac 
ings are more easily maintained within desired 
limits. . 

For a better understanding of the present in 
Vention, reference may be had to the following 
desecription taken in connection with the ac 
companying drawing, and its scope will be pointed 
Out in the appended claims. In the drawing, Fig. 
1 is an elevational view, in section, of an electric 
discharge device embodying the present inven 
tion; Fig. 2 is a perspective view, partially broken 
a Way, of a portion of the grid structure em 
ployed in the embodiment of the invention shown 
in Fig. 1, and Fig. 3 is a sectional view showing 
a grid structure embodying my invention in an 
intermediate and final stages of manufacture. 

Referring now to the drawing, the invention 
is illustrated as embodied in an electric discharge 
device in which the high freuency terminals are 
provided by a plurality of disks f, 2 and 3 of 
progressively increasing diameter. Disks and 2 
are Spaced by a cylinder of insulating material 4, 
preferably of glass, which is sealed at its opposite 
ends to disks and 2. Similarly, disks 2 and 3 
are separated by a larger cylinder of glass 5 which 
is Sealed to the disks 2 and 3. The disk 3 forms 
a part of a cylindrical structure including a skirt 
6 which terminates in an outwardly extending 
flange T. The flange is adapted to be received 
in a trough-like portion 8 of a header or closure 
member 9. The header 9 is secured to the skirt 
6 by a body of fusible material 0, such as solder, 
Which is melted and allowed to cool with the ele 
ments in assembled position after exhaust of the 
device has been completed. 
The anode of the device is provided by a cylin 

drical member , preferably formed of good con 
ducting material such as copper, having an en 
larged portion 2 extending above the disk. The 
portion of the anode lying within the envelope 
extends axially of the envelope and through an 
opening 3 formed in the grid disk 2 and termi 
nates in a planar surface 4. The cathode of the 
device may be of any Suitable construction and 
to advantage may be of the type described and 
claimed in the copending Beggs application Serial 
No. 453,158, filed August 1, 1942, now Patent 2,416,- 
566, dated February 25, 1947, and assigned to the 
assignee of the present invention. As described 
more fully in this Beggs application, the cathode 
structure includes a generally cylindrical support 
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5 extending upwardly through an opening 6 in 
the cathode disk 3 and having an integral flange 
portion 7 extending in opposed relation to the 
lower face of the disk 3 and separated therefrom 
by an insulating disk 8 of suitable material such 
as mica. The cathode supporting structure is 
maintained in assembled relation against the mica, 
disk by relatively rigid supporting conductors 9 
which bear against the lower face of the flange 

and each of which is sealed through an open 
ing in the header 9 by a body of glass 20. As will 
be readily understood, this construction insulates 
the cathode support from the disk 3, as far as 
direct current potentials are concerned, but forms 
an effective direct connection to disk 3 for high 
frequency currents. The electron emitting sur 
face of the cathode comprises a disk 2 which 
is coated with a suitable emission enhancing ma 
terial such as an alkaline earth oxide. The disk 
2 is mounted on the support 5 by a cylindrical 
member 22 formed of thin metal foil which pro 
Wides for a good electrical connection with the ac 
tive cathode surface and the support 5 while 
minimizing the transfer of heat between these 
elements. A suitable heater element 23 extend 
ing concentrically. With the cathode support 5 
is Surrounded by a tubular shield member, 24. to 
minimize the direct radiation of heat from the 
heater element to the cathode support. The mem 
ber terminates in a flange to provide a good heat 
transfer connection with the active portion 2 of 
the cathode. Suitable lead-in conductors 25 and 
26 are sealed through the header 9 in the same 
manner as the conductors 9 to provide a means 
for Supplying current to the heater element 23. 

In accordance With an important aspect of the 
present invention, the control member includes a 
grid cylinder 2 having an inwardly directed 
flange 28 at its upper end. The grid wires or 
grid mesh 29 are welded or otherwise bonded to 
the lower face of the flange 28 and this fiange 
is Subsequently depressed, or folded downwardly, 
to the position shown at 28' in Fig. 3 of the draw 
ing to stretch the grid wires. As illustrated, the 
in arginal portion or flange 28 in its final position 
is inclined with respect to the plane of the grid 
wires. It will be apparent that this deformation 
of the marginal portion increases the transverse 
dimensions of the aperture, particularly at the 
lower edge thereof in the region where the grid 
Wires are engaged by the lower edge of the flange. 
A grid COInstructed in this manner maintains its 
Shape under manufacturing and operating con 
ditions, rendering it possible to produce devices 
having uniform electrical characteristics. The 
grid cylinder 27 is received in and supported from 
a lounting cylinder member 30 which extends 
downwardly from the lower face of the grid disk 2. 
With this construction the grid may be positioned 
in the grid mounting cylinder 30 and adjusted 
until the desired spacing is attained, after which 
the cylinder 27 is welded to the cylinder 30. 
Either the cylinder 27 or the cylinder 39, or both, 
are made of Sufficient length to extend to the 
level of the active cathode surface or a little 
below as shown in Fig. 1, in order to prevent 
material vaporized from the cathode from de 
positing on the Wall of the insulating cylinder 5. 
It has been found that such a construction ren 
der's the discharge device much more uniform in 
operating characteristics by eliminating varia 
tions in interellectrode capacity due to the con 
ductive coating which is otherwise present, in 
Varying degrees on the insulating surface 5. Cer 

4 
are common to the copending Beggs application 
Serial No. 548,859, filed August 10, 1944, now U.S. 
Patent No. 2,402,119, granted June 18, 1946, and 
a SSigned to the assignee of the present application. 
the Subject matter of the Beggs application is 
?erior art with respect to my invention. 
in the embodiment of the invention illustrated 

the device is completed by an insulating adapter 
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or base member 32, secured to the header 9 and 
including a plurality of terminal prongs 33 which 
receive the various conductors extending from 
the header 9. These conductors are preferably 
Solidered to the inside of the terminal prongs as 
indicated at 34. The base member 32 is provided 
with a central positioning extension 35. 
While a particular embodiment of the inven 

tion has been shown and described, it will be 
obvious to those skilled in the art that changes 
and modifications may be made without departing 
from the invention in its broader aspects, and it 
is, therefore, the aim in the appended claims to 
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Cover all Such changes and modifications as fall 
Within the true spirit and scope of this invention. 
What I calina as new and desire to secure by 

Laters Patent of the United States is: 
1. A grid structure including a cylindrical metal 

Support having an apertured end wall, a plurality 
of grid Wires lying in a plane and extending across 
the aperture and bonded to the inner surface of 
Said end Wall, Said end Wall being inclined in 
Wardly With respect to said plane, said grid Wires 
being maintained in a stretched condition by said 
inclined end Wall. , . 

2. A grid structure including a metal support 
having an aperture therein, a plurality of grid 
Wires extending across the aperture and lying in 
a plane and bonded to one surface of said sup 
port, Said Support having the marginal region 
Surrounding said aperture being inclined toward 
Said One Side, Said Wire mesh being maintained 
in a stretched condition by said inclined marginal 
region, . . . 

3. A grid structure including a cylindrical metal 
Support having an apertured end wall, a plurality 
of wires extending across the aperture and lying 
in a plane and bonded to the inner surface of 
Said end Wail, said end wall being inclined toward 
Said plane, said grid wires being maintained in a 
Stretched condition by said inclined end wall. 

4. An electric discharge device comprising a 
plurality of electrodes including an anode, a 
cathode and a control member, a disk-like mem 
ber providing an externally accessible connection 
for each of said electrodes, a plurality of cylin 
drical members of insulating material sealed be 
tween said disk-like members to space said con 
nections, the disk-like member for said grid in 
cluding a cylindrical Support concentric with one 
of Said members of insulating material and ex 
tending toward said cathode, a grid structure 
including a cylindrical supporting portion re 
ceived in and secured to said support, the lower 
most portion of Said support and grid structure 
extending below the upper surface of the cathode 
to prevent material vaporized from said cathode 
from depositing on said one member. 

5. A high frequency electric discharge device 
having a plurality of planar electrodes including 
an anode, a Cathode and a control member, a 
disk-like member providing an externally acces 
Sible connection for each of said electrodes, a 
plurality of cylindrical members of insulating ma 
terial Sealed between said disk-like members to 
Space said connections, a cylindrical support de 

tain features of the grid mounting described above 75 pending from one of said members in concentric 
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relation with respect to one of Said insulators, a 
grid structure including a cylindrical supporting 
portion received in and secured to said Support, 
the lower end of said support and grid structure 
extending toward the surface of Said cathode to 
prevent material vaporized from said cathode 
from depositing on said one insulator and thereby 
prevent changes in the interellectrode capacity of 
Said device which would otherwise result from 
material deposited on said one insulator. 

6. The method of manufacturing a taut grid 
for an electric discharge device including a plu 
rality of grid wires and a metal Support having a 
planar portion provided with an aperture which 
comprises the steps of bonding the grid Wires to 
one side of said support at the marginal region 
defining said aperture and bending Said marginal 
portion of said support out of its original plane 
to increase the dimensions of the aperture and 
thereby stretch said grid Wires. 

7. The method of manufacturing a taut grid for 
an electric discharge device including a plurality 
of grid wires and a metal Support having a 
planar portion provided with an aperture which 
comprises the steps of bonding the grid Wires 

0 

5 

25 

6 
to one side of said support at the marginal region 
around said aperture and bending said marginal 
portion of Said Support out of its original plane 
in the direction of the side to which the wires are 
bonded to increase the dimensions of the aperture 
and thereby stretch said grid wires. 

ARTHUR. R. KOCH. 
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