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may be produced from alkaline earth compounds 
in accordance with methods generally known in 
the art. 

External connections with the cathode are also 
provided by an apertured disk or washer 9 of 
conducting material and of larger diameter than 
the cathode which is supported Within the en 
velope near the plane of the upper surface of the 
cathode by a plurality (preferably 3) of lead-in 
conductors 20 and only one of which is visible in 
Fig. 1. It is apparent that only one of the con 
ductors so employed for supporting the disk 9 
needs to extend through the header. As illus 
trated in the drawing, these conductors are ex 
tensions of the contact prongs 5 and are bent 
outwardly at their upper ends to provide a Sup 
port for the Washer 9. The Washer 9 is con 
nected electrically with the cathode 4 by a foil 
member 2 Which may take the form of a plu 
rality of tabs or, as illustrated, may be a Con 
tinuous washer. The washer 9 provides an in 
termediate part of a direct current circuit be 
tween the cathode 4 and the lead-in conductors 
20. The washer 9 also provides a part of a high 
frequency circuit between the cathode 4 and 
the flange 9 of the member 8. As illustrated in 
the drawing, the member 9 is spaced from the 
flange 9 by an appropriate distance for the ac 
Commodation of a plurality of control members 
or grids 22 and 23 which are adapted to operate 
at the same high frequency potential as the Cath 
Ode. The grids 22 and 23 are of the planar type 
and each includes a central portion of fine mesh 
connected respectively. With suitable supporting 
Washers 24 and 25 Which are mutually insulated 
by an insulating spacing Washer 26. In a similar 
manner, the grid Washer 24 is insulated from the 
flange 9 by a washer 27, and the grid Washer 25 
is insulated from the conducting Washer 9 by 
an insulating Washer 28. The grid 23 may func 
tion as a Screen grid and is adapted to be cons 
nected to a suitable source of direct current Volt 
age by a conductor 29 joined at one end to the 
Supporting Washer 25, and at the other end to 
one of the lead-in conductors 5. The grid 22 may 
function as a suppressor grid and is connected di 
rectly with the cathode of the device by one or 
more conductors 30 connected between the Sup 
porting Washer 24 of the suppressor grid and some 
portion of the conductive structure which is at 
Cathode potential, for example one of the lead-in 
conductors 20. It will be apparent that the screen 
and Suppressor grids are connected with the cath 
Ode, as far as high frequency currents are con 
cerned, by the by-pass capacitors provided by the 
conducting Washers 9, 24 and 25 and the insu 
lating spacers 26, 27 and 28. It will also be ap 
preciated that the by-pass connection is closer 
to the emitting surface of the cathode than is 
possible. With conventional tube structures. 
In accordance With an important feature of the 

present invention, the control grid is completely 
Shielded from the anode and the other conduc 
tors by means of the cathode structure. To this 
end, the control member or grid 3 is supported 
from the lead-in conductor 7 which is positioned 
Within the hollow cylindrical lead-in conductor 
3 of the cathode. The control member is secured 
to the upper end of a flanged eyelet 32 which is, 
in turn, supported on the upper end of the lead-in 
conductor 7. The outer portion of the grid over 
hangs the active surface of the cathode as indi 
cated in Figs. 1 and 3. The manner in which the 
desired grid-cathode spacing is obtained with the 
structure just described Will be better understood 
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by reference to Fig. 2 in which the parts are 
shown at an intermediate stage in the aSSembly. 
After the member 9 has been secured to the Sup 
porting lead-in conductors 20, the grid is posi 
tioned by positioning the supporting eyelet 32 on 
the lead-in conductor 7 so that the grid lies 
against the upper surface of a pair of flat gen 
erally semi-circular shims 33 having a thickness 
equal to the desired grid-cathode Spacing, and 
which are supported on the washer 9. After the 
grid supporting eyelet has been bonded to the 
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grid lead-in conductor, the cathode assembly, in 
cluding sleeve 5, which has previously been 
slipped over the upper end of the Cathode Sup 
porting cylinder 3, is moved upwardly until the 
upper surface of the cathode engages the lower 
face of the shims 33 as shown in dotted lines in 
Fig. 2. The cathode structure is then secured 
in fixed relation to the mount by Welding together 
the lower end of the sleeve 5 and the cathode 
lead-in cylinder 3. The shims 33 are then re 
moved leaving the Overhanging portion of the 
grip spaced from the cathode by the thickness 
of the shims. The screen and suppressor grids 
and spacers are then assembled on the ring 9 
and the envelope slipped over the assembled 
electrodes and the tube completed in accordance 
with processes well understood by those skilled in 
the art. As illustrated in the drawing, the lower 
end of member 8 is received in the channel of 
member 2 and bonded thereto by a body of 
Solder 34. 

It will be apparent from the foregoing descrip 
tion that the grid lead is surrounded by the 
cathode supporting Conductor 3 and is com 
pletely shielded from the anode by this conductor. 
In use, the conductors 3 and 7 provide a concentric 
line connection for the grid-cathode or input cir 
cuit, and the cylindrical shell 8 of the envelope 
and the exposed portion of the anode form 
connections for a concentric anode-cathode or 
output circuit. The direct current connections 
for the cathode, cathode heater and screen grid 
are readily made With the appropriate contact 
prongs 5. It is apparent that the direct current 
circuits and the high frequency circuits are comi 
pletely isolated when the device is used with con 
centric circuits as described above. The device 
shown in Figs. 1 and 4 is eight times the actual 
size of a tube embodying my invention. Which has 
been constructed and which fits into a socket 
having the same dimensions as a commercial 
miniature socket. It will also be apparent that 
if it is desired to operate the tube in a conven 
tional Wired circuit, the connections may readily 
be made to the various electrodes - without 
difficulty. 

In Fig. 4 is shown a modification of my inven 
tion in which the anode of the device is supported 
in the interior of a metal envelope and which is 
not as well suited for operation at extremely high 
frequencies as the modification of Fig. 1. The de 
vice, on the whole, is similar to that shown in 
Fig. 1 and corresponding parts have been de 
signed by the same reference numerals. In the 
particular arrangement shown in Fig. 4, the sup 
porting and lead-in conductors for the support 
ing washer 19 are not visible. It will be under 
stood, however, that it is supported in the same 
manner as that described in connection with 
Fig. 1. As shown in Fig. 4, the anode is pro 
vided by a disk-like sheet metal punching 35 
connected to one of the lead-in conductors 5 by 
a conductor 36. The grids 22 and 23 and in 
Sulating Spacers 27 and 28 may be held assembled 



ARASC;851 
5 

ion the washer: fs by suitable conductors 30, 
similar to the conductors 30 of Fig. 21. In Fig. 4 
I have also indicated Show an additional dis 
charge device may be incorporated in the same 
tenvelope. Ifn the particular embodiment illus- i. 
trated: a diode has been added by positioning.an 
auxiliary anode 37 in proximity to the outer-sur 
face of the cathode assemibly which may be coated 
with an oxide to improve the electron-emitting 
iqualities (thereof. This auxiliary anode is sup 
sported from one of the lead-in-conductors5. As 
illustrated, the .envelope 38 of the device shown 
in Fig. Aisian: open-ended metal cylinder, having 
the lower end received in and bonded to the 
xchannel member 2. it will be: apparent from the foregoing, descrip 
ftion that devices embodying my invention provide 
vexceptionally complete Shielding between the 
:grid-cathode and anode-cathode circuits, thereby 
; adapting the devices for operation in cathode 
greturn circuits. The idevices are equally well 
adapted for use" in convenitional ?ircuits at lower 
frequencies, and the improved, structure permits 
their rapid assembly by mass-production: methods 
so that the cost of the devices will not prevent 
their use in conventional circuits at lower 
frequencies. 
While I have shown and described particular 

kembodiments 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 
fallsuch changes-and-modifications as fall within 
the true spirit and scope of my invention. 

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

1. An electric discharge device including an 
envelope, an anode having a planar active sur 
face Supported within said envelope, a cathode 
structure extending transversely of said envelope 
and having a planar annular emitting Surface 
surrounding a centrally located aperture, a planar 
Control grid positioned between said cathode 
structure and the active portion of Said anode, 
a cylindrical conductor sealed through said en 
velope and joined to said cathode around said 
aperture, and a support and lead-in conductor 
for said grid extending through the aperture in 
said cathode structure. 

2. An electric discharge device comprising an 
envelope, an anode supported from one end of 
said envelope, a control member supported from 
the other end of said envelope, a cathode struc 
ture positioned on the side of said control men 
ber remote from said anode, a metal terminal 
forming a part of the wall of said envelope be 
tween the ends thereof, means connecting said 
cathode structure with said terminal. With re 
spect to high frequency currents, and a conductive 
cylinder sealed through said other end of said 
envelope and connected With Said cathode. 

3. An electric discharge device comprising an 
envelope, an anode supported from one end of 
said envelope, a control grid, a conductor Sup 
porting said grid from the other end of Said en 
velope, a cathode structure positioned on the 
side of Said control grid remote from Said anode, 
a metal terminal forming a part of the wall of 
said envelope between the ends thereof, means 
connecting said cathode structure with said ter 
minal with respect to high frequency currents, 
and a hollow conducting structure surrounding 
Said conductor and extending from said envelope 

'S 
to provide a second-high;frequency terminal 
;saiti atrode. , , , , , , . : : " : " :: . . ? ? : , 

4. An electric discharge tievice i comprising stan 
senvelope, an anotle and ai cathodehaving planar 
-active-surfaces, a planaricontrolselectrodeji?iter 
posed between said anode fand said 'cathode, a 
-cylindrical conductive structure 3sealed 'through 
said envelope and supporting said cathode, :a 
leadin conductor supported concentifically with 
in said cylinder and in insulated relation 3 with 
respectithereto, said lead-in: conductor providing 
a supportforsaid control-electrode: . ::::::::::::: - 

5. An electric discharge device comprising sa 
header, an annular cathodestructure suppótted 
Sifrom said header including a planar. xeniitting 
portion and a marginal portion, a controltgrid 
"supported from said header and: overlying the 
semitting portion of said cathode, and an envelope 
joined to said headers and including a terminal 
'member ihaving an inwardly extending, planar 
sportion positioned in. Opposed relation";with re 
spect to the marginal portions of said cat 
*štructure. : . . . . . . . . . .'; ; ; ; ; , ::::: 

6. An electric discharge device comprisingia 
25 header, anannular i cathodestructure:supported 

:from:said header including sa planar:emitting 
portion. and, a planar marginalºportion, a con 
itrol grid supported from:said iheader and over 
-lying Šthe semitting portion of 'said cathode and 
an envelope joined to said header and including 
a terminal member having an inwardly:extend 
?ing planar portion positioned in opposed spaced 
'relation with respectiito the marginal: portions 
difsaid cathodestructure, and an additionalicon 
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ibetween the opposed portions of said 
"structure and said 'terminal member... . . . . .';: 

7. An electric discharge device comprising an 
envelope, an anode supported from one end of 
said envelope, an annular cathode supported from 
the other end of said envelope, a control member 
interposed between said anode and said cathode 
and a support for said control member positioned 
within and supported in insulated relation with 
respect to the support for said cathode, a planar 
member surrounding said cathode and connected 
therewith with respect to high frequency cur 
rents, and a terminal member forming part of 
the wall of said envelope and including a portion 
extending within said envelope in opposed re 
lation to the planar portion and Said Cathode 
structure. 

8. An electric discharge device comprising an 
envelope, an anode supported from one end of 
said envelope, a control member Supported from 
the other end of said envelope, an annular cath 
ode positioned on the side of said control mem 
ber remote from said anode and surrounding the 
support for said control electrode, a metal cyl 
inder forming a side Wall of said envelope and 
having an inwardly directed flange at One end 
therefor, said cathode structure including a mar 
ginal planar portion extending in opposed rela 
tion to said inwardly directed flange, and a second 
electrode interposed between the marginal por 
tion of said cathode structure and said flange 
and capacitively coupled therewith. 

9. An electric discharge device comprising an 
envelope, an anode supported from One end of 
said envelope, a control member supported from 
the other end of said envelope, an annular cath 
ode positioned on the side of said control mem 
ber remote from said anode and surrounding the 
support for said control electrode, a metal ter 
minal sealed through a side wall of said envelope 
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and having ari inwardly directed portion extend 
ing within said envelope, said Cathodestructure 
including a marginal planar portion extending 
in opposed relation to said inwardly directed 
portion, and a second electrode interposed be 
tween the marginal portion of said cathode 
structure and said in Wardly directed portion and 
capacitively coupled therewith. 

... 10. An electric discharge device comprising an 
envelope, an anode and an annular cathode of 
U shaped cross-section, a control electrode in 
terposed between said anode and said cathode, 
a cylindrical conductive structure sealed through 
said envelope and supporting said cathode with 
the base of the U shaped section facing said 
anode, a lead-in conductor supported concentri 
cally within said cylinder and in insulated rela 
tion with respect thereto, said lead-in conductor 
providing a support for said control grid. 

r. 11. An electric discharge device comprising an 2 
envelope, a terminal member sealed through Said 
envelope, an apertured cathode including a mar 
ginal portion connected with said terminal mem 
-ber with respect to high frequency currents, a 
hollow conductor connected with said cathode 
around said aperture and extending through said 

... envelope in a direction substantially perpendicu 
lar to said marginal portion, and a plurality of 
direct current terminals sealed through said en 
velope in the region between said terminal mem- , 
ber and said hollow conductor. 

12. An electric discharge device comprising an 
envelope, a terminal member sealed through said 
envelope, an apertured cathode, having a gener 
ally planar emitting portion and a marginal por 
tion lying in substantially the same plane as said 
emitting portion, a screen grid including a mar 
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ginal portion positioned between said terminal 
member and the marginal portions of said cath 
ode and insulated therefrom with respect to 
direct current voltages and capacitively coupled 
thereWith with respect to high frequency cur 
''ents, a control grid interposed between the emit 
ting portion of said cathode and said screen grid, 
and a conductor connected with said grid. and 
extending through said aperture. .": . " 

13. An electric discharge device comprising an 
envelope, an anode supported from one end of 
said envelope and having a planar active Surface 
presented to the interior of said, envelope, a hol 
low cylindrical conductor sealed through the top 
posite end of said envelope and extending into 
said envelope a Substantial distance in the direc 
tion of said anode, an annular cathode supported 
from the upper end of said cylinder, a control 
member interposed between said cathode and 
the active surface of said anode and an elongated 
conductor supported . Within said conducting 
cylinder and hermetically sealed thereto, said 
member being joined to said control member and 
providing a support therefor. 
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