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The invention relates to electric discharge de 
vices and particularly such devices utilized for 
full wave rectification. 
An object of the invention is to provide a single 

5 tube with control of the current therethrough 
in either direction or alternating. 
Another object of the invention is to provide a 

tube utilizing very little space and yet controlling 
various kinds of current. 

U A still further object of the invention is to pro 
vide a grid controlled discharge device which has 
effective grid heat dissipation. 
Other objects and advantages of the invention 

will be apparent from the following description 
15 and drawing, in which: w 

The figure is a cross-sectional view illustrating 
a preferred embodiment of the invention. 
The proposed invention concerns an electric 

discharge device having two similar electrodes, 
20 each of which can be effective either as a cathode 

or an anode or alternately one and the other, as 
the case requires. Such a tube can be used in al 
ternating current operation where the current 
passes alternately in one direction and then in 

25 the other, through the discharge vessel. Two 
grids can be utilized and one of these can control 
the discharge in one direction, and the other 
can control the discharge in the other direction. 
The invention contemplates, however, utilizing 

30 one control grid in which the discharge is con 
trolled in both directions by this one grid. The 
arrangement permits not only a very exact regul 
lation of the ignition time point and, therefore, 
control of the effective current, but also from a 

- 85 design point, offers the advantage of greater sim 
plicity. Such tubes are used for control pur 
poses as, for example, for lights for theater light 
ing in which space may be a premium and ac 
cordingly, the invention is particularly adapted 

40 to be included in such systems in view of its 
economy of Space. 
The invention has a further advantage in cases 

where the circuit supplied from the tube con 
prises inductive or capacitive elements, which 

45 bring about a phase shifting of the current in re 
spect to the voltage. Such inductive or capaci 
tive loads can cause disturbances when other 
types of tubes are used, because the phase shift 
ing might cause a discharge when not desired. 

50 The invention, however, provides an accurate 
control of the discharge in Spite of any phase 
shifting of current and voltage. The regulation 
or control is effected through a common grid 
which has an element dividing the discharge 

55 path into two parts and which is arranged in such 

(CH 250-27.5) 
a Way in relation to the two electrodes that the 
discharge in one direction occupies a different 
Space from the discharge in the other direction 
and the two space discharge paths are separated 
from one another by this common grid element. 
The diffusion of ions from one discharge space 
to the other is at least difficult, if not impossible. 
A preferred embodiment of the invention is 

disclosed in the drawing. The evacuated con 
tainer is preferably filled with a rare gas or 
metal vapor and has the two electrodes 2 and 3 
at opposite ends of this container. Each of these 
electrodes preferably consists of a sheet cylin 
der 3 or A which acts as an anode, while on the 
front surface of the cylinder still another sheet is 
cylinder 5 or 6 is connected which contains an 
electron source Such for example, as the spiral hot 
cathode in its interior, either of thoriated tung 
sten or oxide coated nickel or its alloys or it may 
form the well known indirectly heated cathode ge 
with a coated cylinder . Both the cathode 
cylinders or screens 5 and 6 are closed off om 
their front ends facing the discharge space by 
sheets which have openings for the passage of the 
discharge therethrough. In addition, a control ges 
grid O is present which consists of three con 
nected parts. The first part lies near the elec 
trode 3, and the second part 2 lies near the 
electrode 2. In both of these grid parts, open 
ings 3 or 4 are provided for the passage of the 80 
discharge. Both of these grid parts are con 
nected with one another by a transverse sheet 
which is fastened to the parts 11 and í 2 prefer 
ably by spot welding and is so connected thereto 
that it sub-divides the path between the two 35 
electrodes into two parallel paths with the elec 
tron Source part of One electrode facing the anode 
or electron receiving part of the other electrode. 
It will be noted that the part 5 acting as an elec 
tron source for the electrode 2 and the part 6 4 
acting as an electron SOUrce for the electrode 3, 
projects somewhat farther into the discharge 
space so that electrons emerging from them only 
pass through the half of the discharge space set 
aside by the dividing transverse portion O of the as 
grid for passage to the anode portion of the other 
electrode. The control of the discharge is, there. 
fore, effected in both directions by One and the 
same grid. v ... v . . . 

The structure of this grid is such that mere 60 
phase shifting of the space discharge current and 
voltage applied to the tube can not start the dis 
charge, but such discharge must wait the action 
of the common grid. It will be noted that the 
ionization of one side of the discharge space can sis 
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2 
not encroach on the other side of the discharge 
space. Because the control grid serves as a sepa 
ration wall, a diffusion of ions from one space to 
the other is prevented so that a premature ig 
nition can not occur. In the arrangement illus 
trated, the functions of two tubes are combined 
within one tube in a very simple manner and 
space is utilized with extreme economy. 
The effective value of the alternating current 

can be regulated in both directions by control 
of the discharge and in addition, a constant Con 
trol of the mean value of the current is possible 
by utilizing more or less of the positive or nega 
tive half wave. The mean value can be Con 
trolled to a positive maximum value which is 
given by the use of the positive half wave alone 
or up to a negative maximum value given by the 
use of the negative half wave alone. The grid 
may be used to control the value of the current 
desired in the particular installation in which 
the tube is incorporated. 
The tube is also suitable for controlling the 

direct current impulses. In this case, polarity 
need not be considered since the tube will pass 
current in both directions. However, the appli 
cation of the discharge in both directions is de 
pendent on the point of time of applying the 
control voltage on the control grid. The new 
tube, therefore, combines in compact form all that 
which would be obtained otherwise with different 
arrangements which operate separate from One 
another. 
The individual parts of the tube are also ar 

ranged in a very effective manner for the effec 
tive cooling of the grid. On each side of the dis 
charge vessel the two current leads 6 or 7 and 
f8 or 9 enter inside the tube and are sealed Vac 
uum tight in the metal vessel walls by insulating 
seals 20 or 2. In order to lend greater rigidity 
to the electrode system one can support it, if 
necessary, by insulation against the vessel walls. 
The lead to the heater coil 7 is led through to 
one terminal by a conductor 22 preferably coated 
with insulation. The second conductor 23 from 
the other end of the heater coil 7 is connected 
to the cylinder as disclosed and this cylinder is 
in turn connected to the other lead through the 
insulating seal to the exterior of the tube. The 
grid is preferably fastened in a simple manner 
by making the parts and 2 of -disk-shaped 
metal and connected air tight with the edges of 
corresponding flanges 24, 25, 26, and 2 of the 
three metal portions of the tube. These metal 
portions comprise the cylindrical part attached 
to the central portion and having the other re 
entrant end sealed by the glass or other insula 
tion 20 and 2 and containing the two current 
leads. The casing, instead of three portions, may 
be one metal portion in which the grid parts 
and 2 are inserted in projections pinched about 
the peripheral edges of these disks. The mate 
rial of this metal casing is preferably vacuum 
tight and the end portions at least, are preferably 
of metal that seals vacuum tight to glass. 
The object of connecting the flanges 24, 25, 26, 

and 27 to an extensive portion of the periphery 
of the grid disks if and 2, is to provide a rela 
tively large contact surface from these grid disks 
to the metal casing so that the heat of the grid 
may be conducted to the metal casing and radi 
ated. If desired, artificial means Such a fan or 
liquid cooling means such as Water might be 
utilized in any desirable manner to Carry aWay 
the heat of the grid. 

It is apparent from the foregoing description 

2,218,881 
that the invention utilizes a very compact tube 
for full wave rectification and furthermore, that 
the invention discloses a structure in which the 
grid of a tube is very effectively cooled. Although 
a preferred embodiment is illustrated in accord 
ance with the patent statutes, yet various modi 
fications may be made in the form, number and 
arrangement of the various elements therein 
without departing from the spirit of the inven 
tion and accordingly, Only Such limitations are 
intended upon the following claims as is necessi 
tated by the prior art. 

claim: 
1. A discharge device comprising a metal cas 

ing, a grid in Said casing and having a contact 
with said metal casing, two main electrodes in 
said casing, each of Said main electrOdes includ 
ing a portion adapted to be heated to an electron 
emitting temperature and a portion adapted to 
receive electrons, insulation sealed to said metal 
casing and at least two conductors for each of 
said two main electrodes sealed through said in 
sulation, said grid partitioning the Space before 
the electron emitting portion of the main elec 
trodes from the space before the portion of said 
main electrodes receiving electrons. 

2. A discharge device comprising a metal cas 
ing, two main electrodes within said casing, and 
two disks intermediate said main electrodes and 
having their periphery secured between portions 
of the metal casing, and a connecting portion 
between said disks partioning the discharge Space. 

3. A discharge device comprising a metal cas 
ing, two main electrodes within said casing, and 
two disks intermediate said main electrodes and 
having their periphery secured between portions 
of the metal casing, and a connecting portion 
between said disks partitioning the discharge 
space, said connecting portion being electrically 
conducting whereby Said disks and connecting 
portion act as a single grid. 

4. A discharge device comprising a casing, tWO 
main electrodes in said casing, each of said main 
electrodes comprising an electron receiving por 
tion and an electron emitting portion, each of 
said portions facing the opposite portion of the 
other electrode and means partitioning the dis 
charge space of the electron-receiving portion of 
the first electrode and the electron-emitting por 
tion of the second electrode from the electron 
emitting portion of the first electrode and the 
electron-receiving portion of the second electrode. 

5. A discharge device comprising a casing, two 
main electrodes in said casing, each of said main 
electrodes comprising an electron receiving por 
tion and an electron emitting portion, each of 
said portions facing the opposite portion of the 
other electrode and means partitioning the dis 
charge space of the electron-receiving portion of 
the first electrode and the electron-emitting por 
tion of the second electrode from the electron 
emitting portion of the first electrode and the 
electron receiving portion of the second electrode, 
the electron emitting portion of each main elec 
trode comprising a filament and an electron emit 
ting substance heated by said flament. 

6. A discharge device comprising a Casing, tWO 
main electrodes in said casing, each of said main 
electrodes comprising an electron receiving por 
tion and an electron emitting portion, each of 
said portions facing the opposite portion of the 
other electrode and means partitioning the dis 
charge space of the electron-receiving portion 
of the first electrode and the electron-emitting 
portion of the second electrode from the electron 

10 

15 

20 

25 

30 

35 

45 

70 



O 

5 

20 

30 

2,218,881 
emitting portion of the first electrode and the 
electron-receiving portion of the second electrode, 
the electron emitting portion of each main elec 
trode comprising a flament and an electron emit 
ting substance heated by said filament, said filla 
ment and substance being Substantially enclosed 
by a casing projecting beyond the electron receiv 
ing portion of the main electrode. 

7. A discharge device comprising a casing, two 
main electrodes in said casing, each of said main 
electrodes comprising an electron receiving por 
tion and an electron emitting portion, each of 
said portions facing the opposite portion of the 
other electrode and means partitioning the dis 
charge space of the electron-receiving portion of 
the first electrode and the electron-emitting por 
tion of the Second electrode from the electron 
emitting portion of the first electrode and the 
electron receiving portion of the Second electrode, 
the electron emitting portion of each main elec 
trode comprising a filament and an electron emit 
ting substance heated by said filament, one of 
the connections to said flament being connected 
to said electron receiving portion of said main 
electrode and the other connection being insul 
lated from the electron receiving portion of said 
main electrode. 

8. A discharge device comprising a casing, two 
main electrodes in said casing, each of said main 
electrodes comprising an electron receiving por 
tion and an electron emitting portion, each of 
said portions facing the opposite portion of the 
other electrode and means partitioning the dis 
charge space of one group of portions from the 
other group of portions, said means comprising 
a common grid controlling both discharge spaces. 

9. A discharge device comprising a casing, two 
main electrodes in said casing, each of said main 
electrodes comprising an electron receiving por 
tion and an electron emitting portion, each of 
said portions facing the opposite portion of the 
other electrode and means partitioning the dis 
charge space of One group of portions from the 
other group of portions, said means comprising 
a common grid controlling both discharge spaces, 
the electron emitting portion of each main elec 
trode comprising a flament and an electron enit 
ting substance heated by said filament, said fla 
ment and substance being substantially enclosed 
by a casing projecting beyond the electron re 
ceiving portion of the main electrode. 

3 
10. A discharge device comprising a casing, two 

main electrodes in Said Casing, each of said main 
electrodes comprising an electron receiving por 
tion and an electron emitting portion, each of 
said portions facing the opposite portion of the 
other electrode and means partitioning the dis 
charge space of the electron-receiving portion of 
the first electro de and the electron-emitting por 
tion of the second electrode from the electron 
emitting portion of the first electrode and the 
electron-receiving portion of the Second elec 
trode, said means including a disk extending 
across the surface of said electrodes and per 
forated for each discharge space and connected 
at said casing for the application of control volt 
age thereto. 

11. A discharge device comprising a casing, two 
main electrodes in said casing, each of said main 
electrodes comprising an electron receiving por 
tion and an electron emitting portion, each of 
said portions facing the opposite portion of the 
other electrode and means partitioning the dis 
charge space of the electron-receiving portion of 
the first electro de and the electron-emitting por 
tion of the Second electrode from the electron 
emitting portion of the first electrode and the 
electron receiving portion of the second electrode, 
said means including perforated disks adjacent 
the surface of the said electrodes, the electron 
emitting portion of each main electrode com 
prising a flament and an electron emitting sub 
stance heated by said flament, and said electron 
emitting portion projecting through an opening 
in each of said disks. 

12. A discharge device comprising a casing, tWO 
main electrodes in said Casing, each of said main 
electrodes comprising an electron receiving por 
tion and an electron emitting portion, each of 
said portions facing the Opposite portion of the 
other electrode and means partitioning the dis 
charge space of one group of portions from the 
other group of portions, the electron emitting 
portion of each main electrode. Comprising a fila 
ment and an electron emitting substance heated 
by said flament, said means comprising per 
forated disks adjacent the surface of said elec 
trodes and said electron emitting portion pro 
jecting through an opening in each of said disks, 
said disks being electrically interconnected. 
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