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ted in accordance with 
art, ignition is effecte 

fires of such insis severely. 
limited because the potentials and current re quired for ignition purposes is relatively hig 

by the pool, the spacing between the electrode e 
and the ring being: so small, ae:meniscus, 3 
of the pool between the electrode 
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mercury. 

If the ignitron is connected to an alternating 
current source and receives an ignition impulse 

- in each alternate half period, as is the usual. 
arrangement, the next ignition impulse occurs 
before the mercury returns to its original posi 
tion and either the mercury is again blown out 
the bottom of the ring or the impulse fails even 

i to start an arc. . . . In accordance with my invention, I provide an 
ignitron having an ignition electrode whose tip 

I plurality of spaced turns of a wire of a material 

and the electrode is substantially changed by 
capillary action. As a result of the change in 

... which is wetted by the pool. The distance be-, 
tween the coil and the electrode and the spacing. 
between successive turns of the coil is such that 
the meniscus of the mercury between the coil . 

2,325,718 
terial such as glass. A cobalt-nickel-iron alloy 

- sold under the trade-name of Kovar may be used 

5 

10. 
is encircled by a coil. The coil is formed of a 

to advantage for this purpose. 
. Such as Corning G-705-AJ is sealed to the alloy 
rim 7, and a cup-shaped shell 2 of the alloy is 
sealed to the upper rim of the glass 9. A rod. 

which functions as the anode. 

A ring i9 of glass. 

23 of a suitable conducting material extends 
through the center of the cup 2 into the shell 
5 and carries at the end within the shell a block. 
25 of the material, such as nickel or carbon, 

Near the lower 
... end of the cylinder 5 a disk 27 is welded to the 

: inner wall 3. O. 
2 is provided with an eyelet 29 of the alloy 

through it a glass sleeve 35 extends. 
the surface of the mercury, the current required . 

- is for ignition is substantially Smaller than in the 
absence of the ring. If the mercury vapor pres 
sure begins to force the mercury between the 
coil and the electrode downward, the space be 
tween the turns permits the vapor pressure to 
clear a path therethrough whereby the cathode ... 
spot may escape to the space above the surface 
of the pool to effect ignition. . . . . . . . . . 

- The use of the coil instead of a solid ring has 
the additional advantage of reducing the care 
necessary in positioning the encircling member 

... with respect to the level of the pool. When a 
a solid ring is used, the top of the ring must be 
ldw-engugh to permit the ions to escape readily. 

the first space between turns which is above the 
Although I prefer to use a coil, a ring having 

a plurality of openings therethrough may be em 
ployed. The size, shape, and disposition of the 
openings must be such that the ring may effect 

On one side of its center the disk. 

through which a glass exhausting tube 3 f is: 
sealed. On the other side of the center of the: 
disc another alloy eyelet 33 is provided and 

Throughi, 
the sleeve 33 an alloy rod 32 bent at right angles; 
at the end within the shell 5 is sealed. At its - 
horizontal end the rod 37 is bent again at righti 
angles, and an ignition electrode 39 formed of a 
rod of a material such as boron carbide or silicon, 
carbide, is secured thereto. 

A-coil Éi, formed of a plurality of spaced turns: 
of a wire, encircles the tip of the electrode rod: 
39. The wire is made of a material which is; wetted by mercury, such as tungsten, molyb 
denum or other metals having a high melting 
point. The ends 53 and 45 of the wire extend. 
on each side of the coil 4 and are secured to a 
supporting member 4 by a pair of insulators 48 
and 5A. iihe supporting member 67, in turn, is 

when a coil is used, the ions may escape through 

40 
a substantial change in the meniscus of the pool . 
whereby the required ignition current is substan 
tially lower than in the absence of the ring." 
Theinovel features that I consider character listic of my invention are set forth with particu- : 

larity in the claims. The invention itself, how 
ever, both as to its organization and its method 

secured to the rod 37 by a pair of nuts 53 and 55. 
A suitable cathode material 57, such as mer 

cury, is disposed on the disk 27 at such a height 
that the coil A and the tip of the rod. 39 extend 
into it. Satisfactory operation has been ob 
tained by employing a coil which is spaced from 
the electrode a distance of the order of 3 to 3. . 
mm., and in which the spacing between succes 
sive turns is of the order of 2 to 1 mm. Al 
though I have illustrated the coil as formed of 
wire having a circular cross-section, it is to be 

4.5 

of-operation, together with additional objects 
and advantages thereof, will best be understood 
from the following description of specific em 
accompanying drawing, in which: bodiments when read in connection with the 

Figure i is a view in section showing an ig 
the preferred embodi nitron in accordance with 

ment of my invention; - . . . . 
Fig.2 is an enlarged view of the tip of the 

ignition electrode illustrating a preferred em 
bodiment of my invention; : . . . . is . . . . . Fig. 3 is an enlarged view illustrating a modi 
fication of my invention; and . . . . . . . . . ." 

Fig. 4 is an enlarged view illustrating a perfo 
rated ring which may be substituted for the coil 
in Fig. 1. The apparatus shown in Fig. 1 comprises a 
hollow double walled cylindrical shell 5 provided 
with the usual inlet and outlet tubes, and S. 
through which a cooling fluid, such as water, is 
supplied. The shell 5 may be composed of a 
suitable metallic substance such as steel. Near 
its upper end a metallic ring fis welded to the 
inner wall 3 of the shell 5, and a composite cap 
f5 is welded to the inner surface of the ring E. 
The rim 17 of the cap f 5 where it is joined to 
the ring it is an alloy which may be machined 
with facility and still seals to an insulating ma 

understood that a coil formed of a wire or strip 
having a different cross-section may be used. 
Hereinafter, the word strip is used to designate a 
suitable elongated member such as a wire. . . 
* The exact effect of the coil 4 on the meniscuss 
of the mercury: 57 is not known. The ignitions 
electrode 39 is of a material which is not wetted 
by mercury. Therefore, in the absence of the 
coil the mercury is depressed, near the electrode. 
as shown by the dotted-line 5S in Fig. 2. Since. 

is the coil 4 is wetted by mercury, the surface of 
... the cathode mercury 5 tends to rise. On each side, 

65 

of the coil...It is my theory that the surface of . 
the mercury between the coil 4 and the electrode. 
39 assumes the shape shown by the solid lines 6 
in Fig. 2. A greater area of the surface of the 
mercury is then located within the boundary. 
region in which the arc discharge takes place. 
Consequently, a lower current causes an arc dis charge which produces the required degree of 
ionization. . . . . . . . . . . . . . . . 

In Fig. 3 is shown coil 63 having a slightly dif 
ferent form which may be used in place of the 
coil. il 4 in Figs. 1 and 2. One of the turns 65 of 
the coil 63 fits tightly about the lower end of 

to the electrode 39, and each of the remaining turns 
has an inner diameter greater than the diameter 
of the portion of the electrode encircled thereby. 
The tight-fitting turn 65 of the coil 63 then sup 
ports the coil in position about the electrode 39; 

75. Satisfactory operation has been obtained when 

  

  





bottom of said ring can be built up, said openings 
also being of such size, shape and disposition and 
said ring being spaced from said electrode such a . 
distance that the ignition current required to 
render said device conductive is substantially 
smaller than in the absence of said member. 
... 12. An electric discharge device comprising a 
cathode of the pool type, an ignition-electrode 
in-contact with said cathode, said electrode being 
of the type that produces ignition by reason of 
ionization, caused by an arc discharge; in the 
boundary region between said electrode and said 
cathode, and a ring of a material which is wetted 
by said cathode encircling, said electrode and 

... having a plurality of openings extending from 
its inner surface to its outer surface said open 
sings being of a size, shape and disposition to per 

also being of such size, shape and disposition and 
said ring being spaced from said electrode Such a 
distance that the surface of said cathode be 
tween said member and said electrode is modified by capillary action whereby the ignition current 
required to render said device conductive is sub 

10 

15 

mit some of the ions produced by said arc dis 
charge to pass therethrough before...a cathode 
vapor pressure sufficient to blow the spot out the 
bottom of said ring can be built up, said openings 

20 

25 

stantially smaller than in the absence of said 
member. . . . '- 13. An electric discharge device comprising a 30 

... cathode of the pool type, an ignition electrode in 
contact with said cathode, said electrode being of 

. the type that produces ignition by reason of 
ionization caused by an arc discharge in the 
boundary, region between said electrode and said 
cathode, and a member of a material which is 
Wetted by said cathode encircling said electrode 
and having a plurality of openings extending 
from its inner Surface to its outer surface, said 
member being spaced from said electrode a dis 
tance of the Order of 3 to 3 millimeters, said. openings being of such size, shape and disposi 
tion to permit some of the ions produced by said 
arc discharge to pass therethrough before said 
arc discharge can build up a cathode vapor pres 
sure sufficient to blow the arc out the bottom of 
said encircling member and still enable said mem 
ber to effect a substantial modification of the 
surface of said cathode by capillary action, 
whereby the ignition current required to render 
the device conductive is substantially smaller 
than in the absence of said member. - 

14. In combination, an ignition electrode for 

cathode of the pool type, an ignition electrode 
having a tip immersed in said cathode, and a 

2,325,718 
a discharge device of the pool type comprising 
a rod of a substance suitable for ignition pur 
poses, said rod having a tip adapted for immer 
sion in a pool, and a coilencircling said tip and 
formed of a plurality of spaced turns of a strip 
of material which is wetted 
which a pool is composed. . . . . . . . . . . . 

15. In combination, an ignition electrode for 
by the material of 

a discharge device of the pool type comprising a 
rod of a substance suitable for ignition purposes 
and a coil encircling said rod and formed of a 
plurality of spaced turns of a strip which is 
wetted by the material of which a pool is com 
posed, one of said turns fitting tightly about the 
end of said rod and each of the remaining turns 
having an inner diameter greater than the di 
ameter of the portion of the rodencircled there 
by, said tightly fitting turn supporting said coil in 
position with the space between the rod and the 
encircling turns being no greater than 3 milli 
meters. . . . . . . . . . 

16. In combination, an ignition electrode for a 
discharge device of the pool type comprising a 
rod of a substance suitable for ignition purposes, 
and a member of a substance which is wetted by 
the material of which a pool is composed, en 
circling said rod and spaced therefrom a distance 
of the order of 3 to 3 millimeters, said member 
having one or more openings extending from its 
inner surface to its outer surface. . . . 

17. An electric discharge device comprising a 

member encircling said electrode and formed of 
35. 

one or more openings from its inner surface to 
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a material which is wetted by said cathode with 
its outer surface, said member having an end 
portion, with an inner surface fitting tightly 
about the tip of said electrode to support the 
member thereon with the remainder of the inner 
surface of said member spaced from said elec 
trode. . . . . . . . . . . . . . . . . 

18. An electric discharge device comprising a 
cathode of the pool type, an ignition rod having 
an end immersed in said cathode, and a coil en 
circling said rod end and formed of a plurality 
of turns of a strip which is wetted by said 
cathode, one of said turns fitting tightly about 
said end and supporting the coil in position with 
each of the remaining turns having an inner 
diameter greater than the diameter of the por 
tion of the rodencircled thereby. 
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