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Our invention relates to mercury arc de 
vices and it has special reference to mercury 
arc devices utilizing a grid for controlling 
the current therethrough. 

5 One object of our invention is to provide 
a mercury arc device having a highly efficient 
controlling grid of simple and inexpensive 
construction. - 

A more specific object of our invention is 
10 to provide a mercury arc device having a 

control grid made of a wire fabric mounted 
across the path of the current in the device 
and extending into a portion engaging the 
adjoining walls of the vessel and entirely en 

5 closing the path of the current. 
In a copending application of J. Slepian, 

Serial No. 665,487, filed Sept. 28, 1923, and 
assigned to the Westinghouse Electric and 
Manufacturing Company, are described cer 

20 tain deficiencies which usually exist in the 
structure of grids for mercury arc devices. 
In particular, the above-described applica 
tion points out the fact that the electrons 
emitted by an excited cathode may easily 

25 slip through a region between the grid and 
the insulating walls of such devices and 
make the intended control of the current by 
the grid ineffective. To obviate the above 
difficulties, it has been suggested to make the 

30 walls of the vessel in the neighborhood of 
the grid of conducting material and to main 
tain the same at the same potential as the 
grid. 
We have found that by placing a wire 

fabric in engagement with a portion of the 
walls of the vessel, and providing a grid 
adjacent to such portion of the vessel, we 
can very effectively prevent the passage of 
electrons through the region between the 
grid and the walls of the vessel; the wire 
fabric structure being very simple and 
readily made. 
With the foregoing and other objects in 

view, our invention consists in the construc 
tions and arrangements described and 
claimed hereinafter and illustrated in the 
accompanying drawings, wherein 
Figure is a sectional view of a mercury 

arc rectifier utilizing our invention; 
Fig. 2 is a sectional view of a portion of 
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a rectifier illustrating a modification of our 
invention; and 

Figs. 3 and 4 are similar views illustrating 
further modifications of our invention. 

Fig. 5 is a perspective view and Fig. 6 : 
ey view of the modification shown in 

i. 2. 

In Fig. i is shown a double-wave rectifier 
comprising an exhausted glass envelope 1 
having a lower depending portion 2 consti 
tuting a container for mercury 3, two side 
arms 4 and 5 leading to anodes 6 and 7 re 
spectively, and a condensing chamber 8 dis 
posed directly above the mercury cathode. 
The depending portion 2 of the vessel, con 
stituting the mercury container, is provided, 
at its lower end, with a reentrant portion 10 
to which is welded or sealed a metallic mem 
ber 11 of cup-shape projecting upwardly in 
the mercury for making electrical contact 7: 
with the same. 
An auxiliary electrode 12 is mounted ad 

jacent to the surface of the mercury 3 for 
maintaining an arc thereupon, in order to 
keep the mercury electrode in an electron 
emitting state during the entire operation of 
the device. The condensing chamber 8 may 
be provided with a cooling jacket 13 having 
an inlet 14 and an outlet 15 for circulating a 
cooling liquid therethrough. 
The side arms 4 and 5 are preferably of 

tubular shape and have similarly shaped 
members 16 and 17, respectively, branching 
off therefrom. The anodes 6 and 7 are weld 
ed to the upper ends of the tubular members 
16 and 17. In order to provide an efficient 
grid, the potential of which may be controlled 
by a suitable lead-in wire, and which will re 
liably prevent the passage of the electrons 
between the grid and the walls of the vessel, 
we insert tubular members 18, which are pref 
erably made of a woven wire fabric of a mer 
cury resistant material, such as iron, into the 
side arms 4 and 5 respectively. The tabular 
shaped wire fabric is of a sufficiently large 
diameter to fit closely into the tubular side 
arms and to engage the glass walls thereof, 
and it is so arranged that the wire fabric en 
tirely covers the opening leading to the tu 
bular member carrying the anode. 
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We have found that the above construc 
tion permits a very effective control of the 
current flow between the cathode and the 
anodes. We ascribe the effectiveness of the 
arrangement partly to the fact that the mer 
cury condenses between the walls of the ves 
sel and the adjacent wire fabric, thus consti 
tuting a metallic layer entirely surrounding 
the path of the current adjacent to the grids. 
We also ascribe the effectiveness of this ar 
rangement partly to the fact that, in places 
where the mercury might not form a continu 
ous layer upon the walls of the vessel, the 
tortuous path which must be traversed by 
an electron tending to slip towards the anode 
renders its passage very difficult and improb 
able. The wire fabric may be held in place 
by means of a suitable formation of the glass 
envelope, for instance, by means of indenta 
tions 19. 
In Fig. 2 is shown a modification of our 

invention wherein the tubular-shape wire 
fabric 21 in inserted into the portion 16 of 
the vessel leading to the anode and in close 
engagement with the wall, and a grid 22 
spans the tubular wire fabric to control the space-current flow. 
In Fig. 3, a plane portion of wire fabric 

is so deformed as to constitute a spherical 
calotte 23 extending into a cylindrical por 
tion 24 having the same diameter as the tu 
bular member 16 of the glass vessel, the single 
member thus formed comprising both the 
grid and the enclosing metal member sur 
rounding the current path. 
In Fig. 4 is shown a modification of our in 

vention wherein the tubular member 16 lead 
ing to the anode 7 is provided with an en 
larged portion 25 into which the wire fabric 
26 is so pressed as to come into close engage 
ment with the glass walls surrounding the 
opening leading to the anode. 
Although we have herein described several 

practical embodiments of our invention, we 
do not wish to be altogether limited to the 
particular details shown herewith, but seek 
to cover, in the appended claims, all such mod 
ifications as come within the scope and spirit 

so of our inyention. o 
We claim as our invention: 
1. In a space current device comprising a 

vessel of insulating material, a tubular wire 
fabric portion engaging the inner walls of 
said vessel, means for providing, in effect, a grid spanning the entire passageway 
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through said vessel within said tubular fabric 
portion, and an external electrical connec 
tions for said grid. 

2. A gaseous current device comprising a 
vessel of insulating material, two main elec 
trodes mounted in said vessel, means for pro 
viding a tubular wire fabric portion along 
the path of the current between said main 
electrodes, said tubular wire fabric portion being enclosed by, and in engagement with the 
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walls of said vessel, and means for providin 
a grid spanning the entire section of the pat 
of the current within said tubular wire fabric portion. 

8. A vapor-current device comprising a 
vessel, two main electrodes in said vessel, a 
tubular wire fabric portion within said vessel 
and engaging the walls of said vessel substan tially entirely enclosing a portion of the path 
of current in said vessel, a grid extending 
across the current path within said tubular 
wire fabric portion, and an external electrical 
lead for said grid. 

4. A vapor-current device comprising a 
vessel, two main electrodes in said vessel, a 
control electrode mounted between said elec 
trodes comprising a wire fabric extending 
across the path of the current and engaging 
the inner walls of said vessel, said wire fabric 
comprising also a portion entirely surround 
ing the path of the current flow and extending 
along the walls of the vessel in a direction 
parallel to the path of the current-flow. 

5. A vapor-current device comprising a 
vessel, two main electrodes in said vessel, a 
control electrode mounted between said elec 
trodes comprising a wire fabric extending 
across the path of the current and terminat 
ing in an integral tubular extension engaging 
the inner walls of the vessel, said extension 
entirely surrouding the path of the current 
and comprising walls parallel thereto. 

6. A mercury arc device comprising a glass 
vessel, a mercury cathode in said vessel, an 
anode in spaced relation thereto and a control 
grid disposed between said cathode and said 
anode and comprising a wire fabric extending 
across a portion of said vessel, said wire fab 
ric terminating in a tubular portion engaging 
at least a portion of the adjacent inner walls 
and extending a material distance in a direc 
tion parallel to, and entirely enclosing the 
path of the current flow between said cathode 
and said anode. 

7. A gaseous current device comprising a 
vessel of insulating material, two main elec 
trodes mounted in said vessel, means for pro 
viding a tubular wire fabric portion along 
the path of the current between said main 
electrodes, said tubular wire fabric portion 
being enclosed by, and in engagement with, 
the walls of said vessel, and means for provid 
ing a grid spanning the entire section of the 
path of the current across said tubular wire fabric portion. 

In testimony whereof, we have hereunto 
subscribed our names this 25th day of Sep 
tember, 1923. 

VLADIMIR K. ZWORY KIN. 
DAYTON ULREY. 
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