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My invention relates to electric discharge de 
vices and more particularly to new and improved 
electric discharge devices and a method of fabri 
cation thereof. 

In the construction of electric discharge de 
vices there has been an ever present need for 
improvements which facilitate the arrangement 
and assembly of the parts thereof. In accord 
ance with the teachings of my invention described 
hereinafter, I provide new and improved electric 
discharge devices and a method of manufacture 
or fabrication thereof which afford advantages 
not incident to the prior art arrangements. 

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

It is another object of my invention to provide 
new and improved construction of electric dis 
charge devices. applicable to devices of the high 
vacuum type, or the type employing an ionizable 
medium. Such as a gaS Or a Vapor. 

It is still another object of my invention to 
provide a new and improved method of con 
struction and assembly of electric discharge de 
WCeS. 
It is a still further object of my invention to 

provide a new and improved construction of elec 
tric discharge devices whereby all or a majority 
of the essential elements and control elements 
may be assembled as a unitary unit and threaded 
over Supporting members which also serve as con 
ductors for electrode members, whereby the con 
nections between the electrodes and the Support 
ing conductors may be made in a position which 
is readily accessible in the manufacturing opera 
tion. 

Briefly stated, in the illustrated embodiments 
of my invention I provide a new and improved 
construction for electric discharge devices, and 
a new and improved method of assembly of the 
various elements or parts thereof. More par 
ticularly, I provide a header supporting a plu 
rality of Spaced vertical conductors sealed to the 
header and which are adapted to be threaded 
through openings in a pair of horizontal Werti 
cally-disposed insulating spacers. All or a ma 
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jority of the electrodes of the discharge device 
are assembled with the insulating Spacers as a 
unit, the insulating Spacers being rigidly held 
in position and attached to one of the electrodes 
which is of rigid construction. The electrode 
which serves as a rigid supporting member or 
positioning means for the insulating Spacers may 
comprise a Wall-like Screen grid, a wall-like anode, 
or other suitably formed member. 
The improved construction of electric discharge 

device which I provide may be applied With equal 
facility to discharge devices of various charac 
ter, such as diodes, triodes, tetrodes or pentodes. 
In some arrangements where shielding between 
the elements of the discharge device is desired 
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or required, I provide electrostatic shielding 
means preferably located above the top insulating 
spacer and which serves to shield the control 
elements from the anode. 

For a better understanding of my invention, 
reference may be had to the following descrip 
tion, taken in connection with the accompanying 
drawings, and its scope will be pointed out in the 
appended claims. Fig. 1 of the drawings dia 
grammatically illustrates an assembled view of an 
electric discharge device built in accordance with 
my invention, and Figs. 2-6, inclusive, represent 
certain detailed views of essential aspects of the 
device shown in Fig. 1. Fig. 7 diagrammatically 
represents the electrode assembly and the header 
Construction in One step of the assembly or man 
ufacture of the device. Figs. 8-11, inclusive, rep 
resent a modification of my invention as applied 
to a pentode construction. 

Referring now to Fig. 1 of the accompanying 
drawings, I have there illustrated my invention as 
applied to an electric discharge device of the type 
comprising a plurality of electrodes enclosed with 
in an envelope which may be constructed of a 
Suitable metal Such as iron, and which is seated 
On and Sealed to a metallic header 2, the open end 
of the envelope being positioned in a trough 
or annular groove 3. The envelope may be 
Soldered to the header 2. The operation of evacu 
ation or gas-filling may be obtained by the con 
ventional bell-jar arrangement by dropping the 
envelope into the position illustrated when the 
desired atmospheric condition is produced, there 
by forming a hermetically sealed enclosure for 
the electrodes of the device. A suitable solder 4 
may be positioned in the annular groove 3 to 
form a continuous seal between the envelope 
and the header 2, . 
The details of the header construction may be 

more fully appreciated by referring to Fig. 2 
Wherein the metallic header is shown. The head 
er 2 may be constructed of iron and formed by 
a stamping operation to produce the desired con 
figuration. A plurality of protuberances 5 may 
be formed in the header 2 by an extrusion opera 
tion and serve as a means for positioning a plu 
rality of Spaced vertical supporting members or 
conductors, 6-3, inclusive. Conductors 6-f3 are 
Sealed to the header 2 by suitable glass-to-metal 
Seals 4 positioned between the various conduc 
tors and the extruded portions of the header 
2. Where conductors 6-3 are constructed of 
iron, the glass-to-metal seal may be of the type 
disclosed and claimed in U. S. Letters Patent No. 
2,272,747, granted February 10, 1942 upon an ap 
plication of Albert W. Hull et al, and which is 
assigned to the assignee of the present applica 

In one embodiment of my invention, the 
anode comprises a substantially plane surface 
formed by a metal plate 5 which may be welded 
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to one of the vertical conductors, such as conduc 
tor 6. 
The ends of conductors 6-f3, inclusive, which 

extend below the header 2, may be Supported by 
an insulating base 6 constructed of a resinous 
or other suitable material. These conductors 
may be terminated in and welded or Soldered to 
a plurality of pin contacts which are Secured to 
the base 6. For example, conductors 6-fo, in 
clusive, may be terminated in contact pins 1-2, 
inclusive, which are secured to base 6. Header 
2 and base 6 may be maintained in the posi 
tion illustrated by providing skirt 22 of header 2 
with sufficient resilience and configuration to 
hold the members rigidly in position, or the skirt 
22 may be provided with crimped locks (not 
shown) which engage base 6 at Spaced pointS. 

I provide an electrode assembly which facili 
tates the fabrication or manufacture of an elec 
tric discharge device and which comprises a pair 
of substantially parallel spaced or vertically-dis 
posed insulating spacers 23 and 24 which may 
serve as a support for all or a majority of the elec 
trodes of the discharge device, and which may be 
assembled as a unit prior to positioning upon the 
header construction. One of the insulating Spac 
ers, such as the bottom insulating Spacer 24, is 
shown in detail in Fig. 3. It will be noted that 
the insulating spacer 24 is provided With a plu 
rality of Openings 25-32, inclusive, displaced 
from the periphery of the spacer, and through 
which conductors 6-3, inclusive, are threaded. 
It Will be observed that opening 25 has a config 
uration Suitable to permit the paSSage not Only 
of conductor 6 therethrough but also of plate 
member 5. In addition, it will be noted that 
openings 33 and 34 are provided to permit the 
insertion of the extremities of a cathode and 
control element therethrough. In this manner, 
by the proper dimensioning of openingS 33 and 
34 relative to the size of cathode and control ele 
ment, the Spacer 24 acts as a lower Support for 
the Cathode and control element. InSuating 
Spacer 24 is also provided with openings 35-38, 
inclusive, which receive fastening memberS COm 
prising part of a rigid electrode construction, 
such as a screen grid Or an anode to be described 
hereinafter. 
In one modification of my invention, the in 

sulating spacer's 23 and 24 may be held rigidly in 
position, thereby effecting a rigid construction 
for the Support of other elements of the discharge 
device, by employing a wall-like element such as 
a screen grid 39 shown in detail in Fig. 4. The 
Screen grid 39 may be formed to be a Substan 
tially continuous metallic member provided with 
a plurality of pliable metallic pendants or tabs 40 
at both the top and the bottom. The bottom tabs 
are inserted into openings 35-38 of the insulat 

s 

2E) 

3. 

35 

10 

45 

50 

ing spacer 24 and may be turned or bent over on 
the under surface, thereby securing the electrode 
39 firmly against the Surface of the spacer 24. 
The details of the configuration of the screen 

grid construction 39 may be more fully appre 
ciated by referring to Fig. 6. It will be noted 
that the screen grid 39 is provided with a trans 
verse metallic partition 4t having therein an 
opening 42 to provide a communicating path be 
tween a vertically disposed thermionic cathode 43 
and the anode member 5. The lower eXtremity 
of the thermionic cathode 43 may be maintained 
in and supported by openings 33 of the lower in 
sulating spacer 24. In like manner, a control 
element or grid 4.4 may be maintained in a ver 
tical position by having one extremity extending 
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into the opening 34 of the lower spacer 24. Of 
course, it will be appreciated that the upper ex 
tremities of cathode 43 and control element 44 
also extend into Suitable openings of the top in 
sulating spacer 23, so that these elements are 
naintained in the desired spaced relation with 
respect to each other as well as to the other ele 
ments of the discharge device. 

Fig. 5 represents a top view of the electrode 
assembly and the connections between the various 
elements thereof and the Vertical or upright con 
ductors. One advantage of employing this type 
of construction is that the connections to all of 
the elements thereof may be made at a point 
readily accessible, that is in the top position or 
the region lying directly above the top insulating 
Spacer 23. An additional advantage is the ease 
With which the insulating Spacer 23 is secured 
in position. For example, the conductor f3, 
which in the tetrode construction illustrated is 
not needed for an electrical connection, may be 
bent Over and pressed against the top surface of 
the Spacer 23, thereby acting as an additional se 
curing member. 
Cathode 43 may be connected to the vertical 

conductor 9 by means of a conductor means or 
connection 45 which is welded or soldered at its 
extremities to the cathode and conductor 9, re 
Spectively. Cathode 43 may be of the indirectly 
heated type comprising a wound heating coil 46 
Within the cylindrical construction, and the cath 
Ode heating terminals or conductors 47 and 48 
are electrically connected to vertical conductors 

and , respectively. In order to effect a rigid 
Construction to prevent undesired fiexing of the 
Connection, a rigid conductor 49 may extend from 
terminal 48 to conductor . It will be noted that 
the upper extremities of the vertical conductors 
above the Surface of top insulating spacer 23 
may be bent over to act as additional means for 
Securing the Spacer in place and to facilitate 
Welding or Soldering the various connections to the 
Conductors. 
Where it is desired to employ a directly heated 

gettering material, such a gettering material may 
be connected between one of the vertical conduc 
tors, Such as conductor 9, and one of the other 
Conductors, Such as conductor 8, which may be 
provided Specifically for this purpose. For ex 
ample, in Figs. 1 and 5 I have illustrated a di 
rectly heated gettering material which may com 
prise bairium or barium-strontium strip or rib 
bOn 50 Supported on a nickel base and con 
nected directly between conductors 8 and 9. 
Advantages of the type of construction for an 

electric discharge device which I provide may be 
more readily appreciated by referring to Fig. 7 
Wherein the method of threading the electrode 
assembly over the conductors is shown at that 
Stage in the construction where the vertical con 
ductors have just been threaded through the 
lower Vertical Spacer 24. The ease of assembly is 
believed obvious and the facility with which the 
connections between the conductors 7-3, in 
clusive, and control elements of the discharge 
device may be made is believed equally apparent. 
The type of construction described above lends 

itself With equal facility to disgharge devices of 
the pure electron type or to the arc discharge 
type employing an ionizable medium such as a 
gas or a vapor. For example in the construction 
of the latter type device, I have found that the 
ionizable medium may be any suitable inert gas 
Such as argon or xenon. 

Figs. 8-11, inclusive, represent a modification 
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of my invention as applied to a pentode con 
struction. Fig. 8 is a partially cut-away view of 
an electrode assembly comprising a pair of Wer 
tically displaced parallel conducting spacers 5 
and 52 provided with a plurality of openings 
53 and 54 adapted to receive vertical conduc 
tors (not shown) similar in arrangement and 
construction to the conductors shown in Figs. 2 
and 7. In this modification of my invention, the 
insulating spacers 5 and 52 may be supported 
in the position illustrated principally by means 
of a Wal-like or plate-like electrode comprising 
parts or sections 55 and 56 which may constitute 
the anode of the discharge device. The details 
of the anode construction are shown in Fig. 9. 
Sections. 55 and 56 of the anode construction 
may each include pliable metallic pendants or 
tabs 57 and 58 which extend through openings 
in the top and bottom spacers 5 and 52 and may 
be turned over to Secure the Spacers and the 
anode Sections rigidly together as ShoWn in Fig. 
8. Anode sections 55 and 56 are provided with 
arms 59, 68 and 6f, 62 which serve as connect 
ing means between the anode Sections and one 
of the vertical conductors which extends through 
the lower insulating spacer 52 so that a connec 
tion, or a pair of connections to the anode sec 
tions may be made within the space between the 
insulating spacers 5? and 52. It will be noted 
that arms 59 and 6 and arms 6 and 62 are 
positioned to cooperate and are provided with 
Substantially semi-cylindrical deformations to 
facilitate engagement with a cylindrical vertical 
conductor. The arms may be Welded or Soldered 
to the connecting vertical conductor. 
Although not limited thereto, the various elec 

trodes of the assembly may be Supported by a 
plurality of pins arranged in a linement and ex 
tending through appropriately alined openings 
in the top and botton spacers 5 and 52. For 
example, a thermionic cathode 63 may be cen 
trally located relative to the Supporting pins, and 
a control grid 64 may be supported by a pair of 
pins 65 and 66; a screen grid 67 is supported 
by a pair of pins 68 and 69, and a suppressor grid 
TO is supported by a pair of pins 7 and 2, the 
details of the grids and the Supporting pin con 
struction being shown in Fig. 10. - 

. The arrangement of the Connections to the 
control elements of the discharge device Will be 
better understood by referring to FigS. 9 and 
10. Wherein vertical conductors 73-76 are shown. 
It will be noted that conductor 73 is connected 
to control grid 64, particularly pin 65, by means 
of a conductor or metallic strap 77 which lies 
relatively close to the upper Surfaces of insulat 
ing spacer 5. Cathode 63 is connected to con 
ductor 74 by means of a metallic strap 78, and 
is spaced at a relatively greater distance above. 
the surface of the insulating spacer 5. In like 
manner, screen grid 67 is connected to conduc 
tor 75 by a strap 9 at a substantial distance 
above the top surface of spacer 5. 
In order to provide electrostatic shielding be 

tween the anode pendants 57 and 58 which ex 
tend above the surface of the insulating Spacer 
5, I provide a metallic shield 80 which may have 
a substantial U-shaped configuration and which 
may be connected at the closed end thereof, to 
the shield grid pin 72. For example, the pin 72 
may be welded to the metallic shield 89 and be 
positioned between the control element pins and 
the pendants 57 and 58, thereby completely 
shielding the control elements including the con 
trol grid and the screen grid from any electro 
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3 
static effects which may be present due to the 
anode extensions Or tabs above the insulating 
Spacer 5. As an alternative arrangement, if 
desired, where a great deal of precision is re 
quired, the shield member 80 may extend through 
the insulating spacer 5 and directly engage the 
wires of the Suppressor grid 70. 
Suppressor grid 67 may be connected to one 

of the vertical conductors, such as conductor 76 
shown in Fig. 11, by means of a metallic strap 
conductor 8 which extends between conductor 
76 and the shield 80 to minimize the length of 
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the conductor and to obviate croSSOVer of the 
conductor connecting means. 
The above type of construction is readily ap 

plicable to rectify and triode types electric dis 
charge devices. In discharge devices of the 
tetrode and pentode types and other types re 
quiring shielding between certain of the con 
trol elements, the above described construction 
is a SSembled in accordance With the above de 
scribed procedure by separating the conductors 
or lead-in wires to be shielded by suitable inter 
Spaced or grounded shielding means such as the 
shield 80. 
As an additional feature, in order to protect 

or shield the vertical conductor 3 connected to 
control grid 64 from the electrostatic effects of 
the anode parts 55 and 56, I provide an optimum 
Spacing and positioning of the grounded vertical 
conductorS. For example, inasmuch as the 
cathode vertical conductor 74 is grounded, it 
may be positioned relative to anode part 55 and 
the grid vertical conductor 73 to Shield the latter 
therefronn as illustrated in Fig. 8. In like man 
ner, I provide an additional grounded vertical 
conductor 82, shown in Figs. 8 and 11, which may 
extend through the upper insulating spacer 5 
and be turned Over and positioned opposite the 
end of anode part 56, thereby shielding the grid 
vertical conductor 73 from the latter. This in 
terspacing of the grounded vertical conductors 
14 and 82 to shield the conductor 73 electrostati 
cally from the anode parts within the region de 
fined by spacers 5 and 52 is particularly impor 
tant in those electric discharge devices where 
the enclosing envelope is metal in an arrange 
ment Such as that ShoWn in Fig. where a me 
tallic envelope completely. Surrounds the elec 
trode aSSerably and electrodes. 

If a relatively short or low-inductance connec 
tion to an electrode is desired, a tab may be con 
nected to the lower end of the electrode assembly 
and brought out to the lead-in conductor in a 
position near the header, either as the only con 
nection or in conjunction with the connection at 
the top of the unit aSSembly. 
While I have shown and described my inven 

tion as applied to particular devices diagram 
matically shown, it will be obvious to those skilled 
in the art that changes and modifications may 
be made without departing from my invention, 
and I, therefore, aim in the appended claims to 
cover all such changes and modifications as fall 
within 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. An electric discharge device comprising a 

header Supporting a plurality of Spaced vertical 
conductors, an electrode assembly comprising a 
pair of parallel insulating spacers provided with 
Openings through which said conductors are 
threaded, said electrode assembly comprising a 
wall-like electrode for maintaining said spacers 



4. 2,352,933 
in position and having a plurality of metallic 
tabs extending through and beat over said spacers 
to form a rigid assembly, and conductor means 
positioned above the top insulating spacer for 
connecting electrodes to said vertical condictors. 

2. An electric discharge device comprising a 
metallic header having Sealed thereto a plurality 
of upright conductors, and an electrode assembly 
Coriprising a plurality of electroses and a pair 
of insulating spacers provided with a plurality of 
openings through Which Said upright conductors 
are threaded aid cornprising a Screen grid con 
Stituting a closed metallic Wall having tabs for 
maintaining said spacers in position, and means 
for connecting Said upright conductors to said 
electrodes above the top spacer. 

3. An electric discharge device comprising a 
plurality of enclosed electrodes and including a 
metallic header having a plurality of spaced ver 
tical conductorS Sealed to Said header, an elec 
trode assembly comprising a plurality of elec 
trodes and a pair of horizontal insulating Spacers 
provided With a plurality of Openings through 
Which said conductors are threaded, one of said 
electrodes being of wall-like construction pro 
vided witi, a plurality of pendants Which are 
threaded through the top and botton Spacers 
and bent over to Secure Said Spacers to Said one 
electrode, and conductor means above the top 
insulating spacer for connecting Said electrodes 
to Said conductors. 

4. An electric discharge device comprising a 
plurality of enclosed electrodes and including a 
metallic header having a plurality of upright 
conductors sealed to Said header, a unitary elec 
trode assembly comprising a pair of Vertically 
displaced parallel Spacers provided with openings 
through which said conductors are threaded, a 
wall-like metallic electrode between said spacers 
and having a plurality of metallic pendants 
adapted for extending through and maintaining 
said spacers in position thereagainst, a plurality 
of conductors positioned above the top Spacer 
for connecting said electrodes to said conductors, 
and an envelope Surrounding Said conductors 
and said assembly and sealed to said header. 

5. An electric discharge device comprising a 
atallic header supporting a plurality of Spaced 

vertical conductors, a unitary electrode assembly 
comprising a pair of parallel insulating spacers 
provided with openings through which said con 
ductors are threaded, said electrode assembly 
comprising a wall-like metallic grid structure for 
maintaining said spacers in position and having 
a plurality of tabs which are inserted through 
said spacers and bent over to form a rigid as 
sembly, and conductor means for connecting the 
electrodes to said vertical conductors above the 
top horizontal spacer. 

6. An electric discharge device comprising a 
metallic header supporting a plurality of Spaced 
upright conductors, an electrode assembly com 
prising a pair of parallel insulating spacers pro 
vided with openings through which said Con 
ductors are threaded, a screen grid structure 
comprising a closed metallic wall provided with 
tabs for engaging said Spacers and for main 
taining said spacers and said Screen grid struc 
ture in juxtaposition, and conductor means for 
connecting the electrodes of said device to Said 
upright conductors above the top horizontal 
Spacer. 

7. An electric discharge device comprising a 
plurality of enclosed electrodes and a metallic 
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header provided With a plurality of Spaced ver 
tical conductors sealed to said header, a cathode 
and control member assembly including a pair 
of vertically-spaced parallel insulating Spacers 
provided with openings through which said con 
ductors are threaded, said cathode and Said con 
trol members being supported by said spacers 
and one of Said electrodes being of a wall-like 
configuration provided with metallic pendants 
adapted to extend through and be bent over to 
maintain Said Spacers against said one electrode, 
a metallic plate attached to one of said con 
ductors and constituting an anode within the en 
closure provided by said one electrode, and con 
ductors positioned above the top insulating 
Spacer for Connecting said cathode and said 
Control members to the first mentioned con 
ductors. 

8. An electric discharge device comprising a 
metallic header supporting a plurality of spaced 
Vertical conductors which are sealed to said 
header, a unitary electrode assembly compris 
ing a pair of parallel insulating spacers provided 
With Openings through which said conductors 
are threaded, a plurality of electrodes compris 
ing a screen grid having a wall-like metallic 
Structure for maintaining said spacers in position 
and having a plurality of metallic tabs which ex 
tend through said spacers and are bent over to 
Secure Said Spacers to said one electrode, said 
insulating Spacers serving as a support for other 
Spaced electrodes, and conductor means posi 
tioned above the top insulating spacer for con 
necting the electrodes to said vertical conductors. 

9. An electric discharge device comprising a 
metallic header supporting a plurality of spaced 
Wertical conductors which are sealed to said 
header, a unitary electrode assembly comprising 
a pair of parallel insulating spacers provided 
With Openings through which said conductors 
are threaded, a plurality of electrodes one of 
which comprises a wall-like metallic structure 
for maintaining said Spacers in position and hav 
ing a plurality of pendants threaded through 
Said Spacers and turned over to secure said 
Spacers and said one electrode firmly in position, 
Said Spacers Serving to support in vertical posi 
tion other electrodes, and conductor means posi 
tioned above the top insulating spacer for con 
necting the electrodes to said vertical conductors. 

i0. An electric discharge device comprising a 
header Supporting a plurality of spaced vertical 
Conductors, an electrode assembly comprising a 
pair of parallel insulating spacers provided with 
Openings through which said conductors are 
threaded, one of said conductors being provided 
With a substantial Surface to constitute an anode, 
Said electrode assembly comprising a Wall-like 
electrode for securing and maintaining said 
Spacers in position to form a rigid construction, 
and conductor means positioned above the top 
insulating spacer for connecting the electrodes to 
Said vertical conductors. 

11. An electric discharge device comprising a 
header Supporting a plurality of spaced vertical 
conductors, an electrode assembly comprising a 
pair of parallel insulating spacers provided with 
openings through which said conductors are 
threaded, said electrode assembly comprising a 
Substantial wall-like anode construction which 
anode construction includes means for maintain 
ing said Spacers in position, the electrodes being 
Supported by said spacers including a cathode 
and a control element, and conductor means 
positioned above the top insulating spacer for 
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connecting said cathode and said control element 
to predetermined different vertical conductors. 

12. An electric discharge device comprising a 
header Supporting a plurality of spaced vertical 
Conductors, an electrode assembly comprising a 
pair Of parallel insulating Spacers provided with 
openings to which said conductors are threaded, 
Said electrode assembly comprising a wall-like an 
ode construction including means for maintaining 
said spacers in position, the electrodes supported 
by Said Spacers including a cathode and a con 
trol element, said anode being connected to one 
of Said vertical conductors at a point interme 
diate said Spacers, and conductor means posi 
tioned above the top insulating spacer for con 
necting Said Cathode and said control element to 
different vertical conductors. 

13. An electric discharge device complising a 
metallic header supporting a plurality of spaced 
Vertical conductors sealed to said header, a uni 
tary electrode assembly comprising a plurality of 
horizontal insulating spacers provided with open 
ings through which said conductors are threaded, 
said electrode assembly comprising a Wall-like 
metallic structure for maintaining said spacers 
in position and having a plurality of metallic 
pendants which extend through said spacers and 
maintain said structure and said spacers in posin 
tion, a cathode maintained in a vertical position 
by said horizontal spacers by extending through 
openings therein, a control electrode Supported 
in a vertical position by said horizontal spacers, 
an anode constituting a plate member attached 
to one of said Vertical Conductors and positioned 
within said wall-like structure, and conductor 
means positioned above the top insulating spacer 
for Connecting said Cathode, Said control electrode 
and said Wal-like structure individually to pre 
determined different vertical conductors. 

14. An electric discharge device comprising a 
metallic header Supporting a plurality of Spaced 
vertical conductors, an electrode assembly com 
prising a pair of parallel insulating Spacers pro 
vided with openings through which said conduc 
tors are threaded, said electrode assembly Com 
prising a Wal-like anode construction including 
means for maintaining said Spacers in position, 
the electrodes Supported by Said Spacers includ 
ing a cathode and a plurality of control elements, 
said anode being connected to One of the vertical 
conductors at a point intermediate Said Spacers, 
conductor means for connecting said control ele 
ments supported by said spacers to different pre 
determined vertical conductors, and shielding 
means above the top spacer for Shielding Said 
conductor means and the Supported electrodes. 

15. An electric discharge device comprising a 
plurality of enclosed electrodes and including a 
metallic header having a plurality of Spaced ver 
tical conductors sealed to said header, an elec 
trode assembly comprising a pair of horizontal 
insulating spacers provided With a plurality of 
openings through which said conductors are indi 
vidually threaded, said electrodes comprising a 
cathode, an electrostatic control element and an 
anode constituting two opposed plate-surfaces, Said 
plate-surfaces being provided with a plurality of 
bent-over metallic pendants extending through 
said surfaces to maintain said plate members and 
said surfaces in position, said plate-Surfaces be 
ing connected to one of the first mentioned con 
ductors within the region between said spacers, 
conductor means positioned above the top Spacer 
for connecting said cathode and Said control ele 
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5 
ment to predetermined conductors of the first 
mentioned conductors, and electrostatic shield 
ing means positioned between Said anode and 
Said control element and associated connecting 
Conductor, 

16. An electric discharge device comprising a 
metallic header Supporting a plurality of spaced 
upright conductors, an electrode assembly com 
prising a pair of horizontal insulating spacers 
provided with openings through which said con 
ductors are threaded, said electrodes comprising 
an anode, a Cathode and a control element, said 
anode comprising a Wall-like member having 
metallic pendants adapted to extend through 
Said spacers to maintain said Spacers in juxta 
position to said anode, conductor means posi 
tioned above the top insulating spacer for con 
necting said cathode and said control element to 
predetermined conductors of said plurality of 
Conductors, and Shielding means positioned near , 
the top of Said anode and lying between said 
pendants and the conductor connected to said 
control element for electrostatically shielding 
said control element and associated conductor. 

17. An electric discharge device comprising a 
header supporting a plurality of spaced vertical 
conductors, and an electrode assembly compris 
ing a pair of parallel insulating Spacers provided 
With openings through which said conductors are 
threaded, said electrode assembly comprising an 
anode comprising two opposing members and at 
least one control element in Spaced relation. With 
said members and a pair of grounded metal con 
ductors interposed between the anode members 
and the vertical conductor connected to said con 
trol element. 

18. An electric discharge device comprising a 
filetallic header having Sealed thereto a plurality 
of upright conductors, and a unitary electrode 
assembly comprising a pair of parallel insulating 
Spacers provided With openings through. Which 
said Conductors are threaded, said electrode as 
sembly comprising a cathode and a pair of op 
positely disposed anode members for maintain 
ing said Spacers in position and a control ele 
ment positioned between said pair of anode mem 
bers, and a metallic envelope enclosing said elec 
trode aSSembly, Said conductors being arranged 
So that grounded conductors are interposed be 
tween said anode members and the grid conduc 
tor thereby shielding said grid conductor elec 
troStatically fronn Said anode members Within 
the region intermediate said spacers. 

19. An electric discharge device comprising a 
metallic header Supporting a plurality of spaced 
Vertical Conductors, a unitary electrode assembly 
Comprising a plurality of parallel insulating 
spacers proVided With openings through Which 
said conductors are threaded, said electrode as 
Sembly comprising an anode including two op 
posing plate-like members for maintaining said 
Spacers in position, a Cathode and a control ele 
ment intermediate said plate-like members, and 
a metallic envelope enclosing said electrode as 
sembly and sealed to said header, said vertical 
conductors being arranged so that grounded ver 
tical conductors are positioned opposite the ends 
of said plate-like members and interposed be 
tween said plate-like members and the grid ver 
tical conductor thereby shielding the latter from 
the anode Construction. Within the region inter 
mediate said Spacers. 

JAMESE, BEGGS, 


