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2,797,348 
GRID SYSTEM FOR GASEOUS DISCHARGE 

IDEVICE 

Ward W. Watrous Jr Chatham N J. assignor to 
Chatham Electronics Division of Gera Corporation a 
corporation of New Jersey 

Application May17?1956?Serial No.585,440 
5 Claims (Cl.313?194) 

This invention relates to a grid System for gaseous 
discharge devices which operate at high anode-cathode 
voltages. The invention has particular reference to the 
arrangement and the connections for a plurality of grids 
between the anode and cathode in a gaseous discharge 
device. 

Gaseous discharge devices operating at 40,000 volts 
and comparatively high currents have been common 
in recent years Details of these structures have been 
disclosed in U.S. Patents 2,644,101?issued June 30, 
1953;2,650,998 issued September1?1953;and2,653,261? 
issued September 22?1953, allto Ward W Watrous?Jr. 
The development of a gas discharge device which 

operates at 100,000 volts presents many new problems. 
The operation of a conventional thyratron designed for 
50,000 volts at twice the rated anode voltage is not 
Dossible because the grid and bafile system cannot pre 
vent anode-cathode conduction at this higher voltage. 
Reduction of gas pressure in the 50,000 volt thyratron 
permits a higher operating anode voltage but when this 
is done many other difficulties present themselves Some 
of these are: (a) increased.arc voltage (b) the grid 
firing voltage is abnormally high (c) erosion of the 
anode surface is increased?(d) the total heat dissipation 
is greatlyincreased and (e) there is a marked tendency 
to“itter." 
The present invention permits the use of a suitable 

gas pressure about 400 microns by the employment 
of a system of multiple grids closely spaced between the 
anode and cathode The anode grids and the cathode 
are preferably connected to a voltage divider in the 
supply circuit The division of voltages in equal in 
crements between the grids and the anode presents a 
voltage which is reduced in proportion to the number 
of Sections used between adjacent electrodes and pre- 5 
vents premature gaseous conduction even at very high 
voltages The use of this system increases the delay 
forthe initiation of the conductive discharge but such 
a delay is reasonably constant and may be counter 
balanced by a change in external circuitry. 
One of the objects of this invention is to provide an 

improved grid System for gaseous discharge devices 
which permits high voltage and high currents to be con 
trolled bythe device. - 
Another object of the invention is the control of a 

1arge amount of powerwithoutundue heating within the 
tube envelope. 

Another object of the invention is to simplify the con 
struction of high voltage gaseous discharge devices. 
Another object of the invention is the provision of 

external terminals which are spaced far apart and are 
convenient for connection to an outside circuit. 
Another object ofthe inventionisto provide a gaseous 

discharge device with an internal structure having a plu 
rality of grids and an anode which?with their connected 
conductors are spaced apart a distance which is con 
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2 
siderably less than the mean free path of electrons in 
the gas. 
The invention comprises a grid system for gaseous 

discharge devices and includes an envelope containing 
anionizable gas at reduced pressure Also within the 
envelope are a cathode an anode and a plurality of 
gridelectrodes. The gridelectrodes havethe usualSpaced 
openings for the passage of electrons andions and are 
positionedin parallel arrangement with the anode Each 
of the grid electrodes and the anode are connected to 
cylindrical conductors which are Spaced from each other 
a distance which is less than the mean free path of the 
electrons in the gas. The cylindrical conductors are 
connected to lead-in conductors which are widely spaced 
on the exterior surface of the envelope. 
One feature of the invention includes openings in the 

grid electrodes which are in staggered arrangement so 
that an electric field cannot be formed directly between 
the anode and cathode. 
For a better understanding of the present invention, 

together with other and further objects thereof ref 
erence is made to the following description taken in 
connection with the accompanying drawings. 

Fig 1 is a cross sectional view of the high voltage 
discharge device showing the cathode three grids and 
an anode?together with their external annularterminals 
and a Schematic diagram of connections. 

Fig 2 is a cross sectional view of the tube of Fig.1 
taken along line 2?2 ofthatfigure. 

Fig 3 is a cross Sectional view of the device shown 
in Fig?1taken along3?3 ofthatfigure. 

Figure 4 is a croSS Sectional view of the tube shown 
in Fig?1 taken along line 4?4 of thatfigure. 

Referring now to the drawings the discharge device 
comprises a cylindrical envelope having five sections, 
the upper section 10 comprising a hollow cylindrical 
ceramicinsulator a middle section II comprising a simi 
1ar insulator a third insulator 12 similar to cylinders 
10 and 11 a fourth cylindricalinsulator 13 similar to 
the above described elements and a fifth cylinder 14 
which may be made of ceramic or a conductive material 
Such as copper or nickel The conductive cylinder 14 
contains a cathode 15 which is Similar to the cathode 
describedin U.S. Patent 2,650,997 issued to Ward W. 
Watrous?Jr?September 1?1953, and contains a plu 
rality of heating elements surrounding a cylinder ofelec 
tron emitting material The lowerend of conductive cyl 
inder 14 is closed by a metal plate 16 which is securely 
welded to cylinder 14 atits periphery Lead-in con 
ductor I7 is for one terminal of the cathode heating 
system(second terminal notshown in Fig.1). Another 
conductor 18 is sealedin bottom portion 16 and is con 
nected to one terminal of a hydrogen reservoir 20 which 
is used to control the pressure within the envelope, 
A metallic seal-of tube 21 is centrally positioned in 

plate 16 by welding a turned-over portion 22 to the in 
Side plate surface After the discharge device has been 
aged evacuated and tested a pinch seal 23 seals the 
envelope and the device is ready foruse The cathode 
15 may be connected to base plate i6 by conductive rods 
24 and the cathode terminal 25 comprises a strip of 
metal whichis riveted to the periphery of plate 16. 
The top of cathode 15 is formed with a conductive 

bafie plate 26 having a central opening 27 forthe emis 
sion of electrons A corresponding bafie plate 28 also 
with a central hole 36 is positionedimmediately above 
plate 25 parallel thereto and spaced a distance there 
from whichis considerably less than the mean free path 
of the electrons in the gas Bafle plate28 is secured by 
welding to the number I grid 31 which is positioned 
paraleltoitsbafieplate and the top cathode bafieplate, 
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bafle plate each separated from its adjacent grid elec 
trode by a distance whichis less than the mean free path 
of the electronsin the gas; said grid electrodes and the 
anode connected to axially aligned cylindrical conductors 
which are spaced apart from theiradjacent conductors a 
distance whichis less thanthe mean free path ofthe elec 
tronsinthegas; lead-in.conductors Sealedin Saidenvelope 
material: and external terminals connected to said lead 
in conductors for connection to an external circuit. 

4. Agrid system for a gaseous discharge device as Set 10 
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forth in claim 3 wherein each of Said grid electrodes in 
clude two adjacent disks mounted parallel to each other 
and connected at their peripheries each of Said disks hav 
ingopeningsforthe passage ofelectrons andions. 

5. Agrid system for a gaseous discharge device as Set 
forthin claim 4 wherein each of said disks contains open 
ingswhichare notin line with the openings ofthe next 
adjacent disk. 

Noreferencescited. 


