
Oct. 24, 1933. 

34 

28 

H 

H. E. MENDENHALL 

ELECTRON, DISCHARGE DEVICE 
Filed Oct. 29, 1930 

s 4 > : a3. 
4. s 
E. D 

i 5 

s t 

s e 

2f-Ef 

s g 8. I 

1931,874 

AW/AW7OAP 
Ay. A. MEWDEWHAL/ 

ATVOAPWAY 

  

    

    

  

  

  

  

  

  

    

    

  



0 

5 

20 

25 

30 

35 

40 

SS 

Patented Oct. 24, 1933 

UNITED STATES 

1931,874 

PATENT OFFICE 
i,93,824 

ELECTRON BASCHARGE DEVICE 
Galaza E. Sendenhai, Orange, N. J., assignor 
to Eel elephone laboratories, angorporated, 
New York, N. Y., a corporation of New York 

Application October 29, 3,930. Serial No. 491,845 
5 Ciaims. 

This invention relates to electron discharge 
devices and more particularly to such devices of 
the screen or shield grid type. 
In an electron discharge device commonly 

known as the shield or screen grid type, there 
are several internal electrodes, one of which is 
in the form of a grid arranged to shield the con 
trol electrode or grid from the anode. In such 
devices the sihielding should be thorough and 
the electrodes should be inaintained in their 
proper Spaced relation in order that the static 
and dynamic characteristics of the device will 
be maintained uniform and that the inter-elec 
trode capacity will be reduced to a value which 
will not seriously affect the normal operation 
Of the device. It has been found that, When 
electron discharge devices of the construction 
knoWn heretofore are employed as annplifies in 
radio frequency circuits, the electrostatic capac 
ity between the anode and the control grid lead 
ing-in Wire affects the operation of the device. 
In the range of radio frequencies the capacity is 
of Sufficient magnitude to cause the device to 
oscillate and hence to function innproperly. 
An object of the present invention is to reduce 

the internal capacity between the anode and the 
control grid leading-in Wire to such a value that 
it will not affect the normal operation of the de 
vice as an amplifier in radio frequency circuits. 
Another object of this invention is to inprove 

the operating characteristics of electron dis 
charge devices used in radio frequency Systems. 
The electron discharge device of this inven 

tion comprises an enclosing vessel having a stem 
from which all the elements are supported. The 
leading-in wires for the cathode and control 
electrode or grid are embedded in a press por 
tion of the stem, and the cathode and control 
electrode or grid are supported on rigid Wires 
attached to the leading-in Wires. The Screen 
grid and anode are mounted concentirically With 
respect to the cathode and the control electrode 
on rigid upright metallic rods attached to a split 
metallic band clamped about the stem. In or 
der to more completely shield the control elec 
trode from the anode and also to shield the coin 
trol electrode leading-in Wire from the anode, 
the shield grid is extended beyond the end of 
the control grid and the anode to encircle the 
press portion in which the control electrode lead 
ing-in wire is embedded. This construction re 
duces the anode-control electrode and anode 
control electrode leading-in Wire capacities to 
values which will not affect the operation of the 
device in radio frequency Systems and further 

(C. 250-27.5) 

improves the static and dynamic characteristics 
of the device. 

- The various features of the invention Will be 
more clearly understood from the following de 
tailed description with reference to the accome 60 
panying drawing in which the single figure is a 
perspective view of an electron discharge device 
made in accordance with this invention. With 
portions of the enclosing vessel and of the shield 
grid and anode broken away to show the elec- 65 
trode structure in detail. 
Referring now to the drawing, the electron 

discharge device comprises an insulating base 10 
carrying a plurality of terminal pins 11 for as 
sociating the device with an electrical circuit, 70 
and an enclosing evacuated vessel 12 of vitreous 
material. The vessel 12 is cemented Or other 
wise suitably attached within the base 10 and has 
a reentrant substantially cylindrical Sten por 
tion 13 extending lengthwise of the device and 75 
formed with a flat press portion 14. 
A plurality of rigid short wires 15, preferably 

of molybdenum, certain cf which are Welded to 
the cathode leading-in wires 16, are inserted in 
the press 14 and support a double-wound helical 
thoriated tungsten filamentary cathode 17. TWO 
rigid wires 18, one of Which Serves as a leading 
in Wire for the control electrode or grid are like 
Wise embedded in the press 14 and have welded 
thereto rigid molybdenum uprights 19 on which 
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85 
a helical Inolybdenuin Wire glid 20 is Wound and 
arranged concentrically With a filamentary 
Cathode 17. 
A split metallic band 21 is clamped about the 

Stern 13 and Supports, both the anode 28 and the 
Shield electrode to be described in detail here 
in after. A plurality of edually Spaced angle 
formed molybdenum wires 22 are welded to the 
band 21 and have in turn welded thereto rigid 
wire stubs 23. The stubs 23 are fused in one end 
of support insulators 24, preferably of pyrex 
glass. Similar metallic stubs 25 are fused in the 
other end of the insulators 24 and are Welded 
to molybdenum uprights 26. The uprights 26 
are each Weided to flanges 27. On a multi-section. 00. 
cylindrical rinolybdenum anode 28 disposed con 
centrically about the filamentary Cathode 17 and 
control electrode or grid 20. The Outer Surface 
of the anode 28 is preferably roughened by a 
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carborunduin blast to increase the heat radiating 05 
capacity thereof. A leading-in wire 29 is welded 
to One of the uprightS 26, as shown, Sealed in the 
vessel 12, and fixed to a metallic cap 30, cemented 
to the vessel 12. 
A shield or Screen grid 31 is Supported from IO 
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2 
the band 21 concentric with the filamentary 
cathode 17, control grid 20 and anode 28 by 
molybdenum rods 32 welded to hook members 33 
which are in turn Welded to the band 21. The 
screen grid 31 is preferably disposed in close 
Spaced relation to the control grid 20 and is 
either treated by a carbonizing process after it 
is constructed or made of carboilized inolyb 
denunn wire so that the Screen Will absorb some 
election current at all times and Secondairy enlis 
Sion therefron Will be Substantially prevented. 
The screen grid may be carbonized by spraying 
the Wire with carbon and then heating the Wire 
until the carbon either forms a fine adherent 
coating or reacts with the molybdenum to form 
a carbide. 
A metallic disc or plate 34 is welded to the end 

of the rods 22 and serves to Shield the end por 
tion of the filamentary cathode 17 and control 
grid 20 more completely from the anode 28. 
This electrode structure wherein the shield grid 
31 and anode 28 are both supported from the 
band 21 clamped about the stem 14 simplifies the 
construction and assembly of the device, facili 
tates the exact positioning and spacing of the 
electrodes and decreases the number of leading 
in wires in the press portion of the stein. 

It has been found, particularly in radio fre 
quency airplifier circuits, that the eiectrostatic 
capacity between the cathode, the control grid 
leading-in Wire and the anode in an electron dis 
charge device is of material importance and nay 
seriously affect the operation of the device. At 
very high frequencies, for example, the control 
grid leading-in Wire-anode capacity may be of 
sufficient magnitude to cause the device to oscil 
late and thereby operate in properly. To over 
come this difficulty in agcordance with this in 
vention the shield or Screen grid 31 is extended 
beyond the end of the filamentary cathode 17 and 
control grid 20 and encircles the press portion 14 
of the Stein i3. The extension of the grid 31 
completely shields the filament and the control 
grid leading-in Wires from the anode and great 
ly reduces the electrostatic capacity therebe 
tween. 

Ain annular getter mount 35 is supported from 
the band 21 by a retallic extension 36. A Wire 
3 connected to one of the terminal prongs 11 is 
Sealed in the side of the Stein 3 aid Welded to 
the extension 36 and Serves as the leading-in Wire 
for the shield or Screen grid 33. 

Although a Specific embodiment of the invein 
tion is disclosed it is to be understood that the 
invention is not limited thereto and that modifi 
cations inay be inade therein. Without departing 
for the Scope of the invention as defined in the 
appended claims. 

1,931,874. 
What is claimed is: - 
1. An electron discharge device comprising an 

enclosing vessel having a stem, a cathode, a grid 
and a plate electrode mounted on said stem, a 
shield electrode interposed between said grid and 
plate electrode, and a leading-in Wire for said 
grid embedded in said stem, said shield electrode 
comprising a helical wice extending around said 
Sten and Said leading-in wire at one end and 
extending beyond the anode at the other end. 

2. An electron discharge device coin prising an 
enclosing vessel having a stein, a cathode and a 
Control electrode ringunted on Said stem, a collar 
chainped about Said Stein, an anode insulatingly 
Supported from Said collar and concentrically 
disposed about said cathode and control elec 
trode, and a shield electrode Supported from 
Said colla, and disposed between said control 
electrode and said anode. 

3. Ail electron discharge device comprising an 
enclosing vessel having a sten, a cathode and a 
COIntrol electrode mounted on said stem, leading 
in Wires for said electrodes embedded in said 
Stsin, a colla.1' clamped about said stern, an anode 
insulatingly Supported fron said collar and con 
centrically disposed about said cathode and con 
trol electrode, and a shield electrode supported 
from Said collar and disposed between said con 
trol electrode and said anode, said shield elec 
trode ina,Ving a portion encircling said stem and 
Said leading-in Wires. 

4. 2,31 electron discharge device an enclos 
ing vessel having a ster), a control grid mounted 
On Said steria, a leading-in wire for said control 
grid einbedded in said stein, a collar clamped 
about Said Stein, a plurality of parallel supports 
xtending from Said collar, and a helical shield 
icci rode Inounted Cn Said supports and encir 
iiing Said control grid, said shield electrode hav 

ing an integrai helical portion surrounding said 
Stein and Said leading-in wire. 

5. An electron discharge device comprising an 
enclosing vessel having a stem at one end, a 
Cathogie and a control electrode mounted on said 
Stein, leading-in wires for said cathode and said 
control electrode embedded in said stem, a collar 
claiiaped about said stem, an anode insulatingly 
Slipported fron Said collar and encircling said 
Cathode aild. Control electiode, a leading-in wire 
for Said anode Sealed in Said vessel at a point re 
note from Said one end, a helical shield elec 
trode Supported from said collar and disposed 
between Said control electrode and said anode, 
having an integral helical portion encircling said 
stem, and a metallic disc mounted on said shield 
electrode and disposed between said control elec 
trode and Said anode leading...in Wire. 
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