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My invention relates to electric discharge de 
Vices and more particularly for heating means 
for portions of electric discharge devices contain 
ing a metallic vapor. 
An object of the invention is to prevent back 

fire and similar discharges from the electrodes 
to the metallic vapor condensed upon the walls 
of the container. w V- 

In metallic vapor rectifiers the metallic vapor 
condenses in the cooler portions of the container 
especially the supports closely adjacent to the 
body of the electrodes where the temperature 
during operation is lower than the temperature 
of the electrodes. This is especially true in the 
region Surrounding the anode and the Support 
ing portion for the anode. These deposits of the 
metallic vapor are frequently the cause of back 
fire and creepage discharge. 
According to the present invention, these dif 

ficulties are overcome by providing heating means 
for the Supports and the parts of the casing 
closely adjacent to the electrodes and for the 
anode structure itself. The supporting members 
and the Wall portions adjacent to the electrodes 
are heated to such a distance from the electrode 
that no creepage discharges can occur between 
the electrodes and these parts of the casing under 
ordinary operating conditions. 
Other objects of my invention will become ap 

parent upon reading the following specification 
and the drawing, in which 

Figure i is a longitudinal croSS Sectional view 
of a tube embodying the invention. 

Fig. 2 is a similar longitudinal cross sectional 
view of the tube With modifications of the in 
vention as disclosed in Fig. i. 

Fig. 3 is an enlarged cross sectional view 
through an anode structure in the combination 
of heating means therein; and 

Fig. 4 is a diagram of preferred connections to 
the tube. 
The tube disclosed in Fig. 1 has a container í0 

which is normally vacuum-tight and contains a 
gaseous filling preferably in the form of a me 
tallic vapor. The most common of these metallic 
vapors is, of course, mercury. Within the con 
tainer O is the cathode which is preferably 
in the form of a barium and strontium oxide 
coated surface on a container with a heater 2 
enclosed within the reentrant portion 3 of said 
container for indirectly heating the oxide sur 
face. The upper portion of the cathode Con 
tainer f is open towards the anode 4 and may 
have a screen 5 across this opening, if desired. 
The heater f2 may, of course, be of any desired 

(Cl. 250-27.5) 
formation and has a lead 6 connected to the coil 
With the opposite end of the heater 2 preferably 
connected to the cathode casing which has 
the cathode leads 7 and 8. 
The anode 4 has a supporting means or stem 
9 and within this supporting or reentrant stem 
9 are coils 20 for heating the portion of the stem 

Or Supporting means adjacent to the anode head 
fé. Similar coils 2 are also placed about the 
portion of the casing 22 adjacent to this reen 
trant stem 9. These heating coils are prefer 
ably, embedded in any Suitable electrical insula 
tion 23 protected by a cap 24. The anode lead 
also preferably passes through this insulating 
material 23 and it is preferred to provide a heat 
ing coil 25 for the anode head 4. The anode 
lead can be one of the leads 26 or 27 for this 
heating coil and the anode can be connected at 
a certain place on the coil 25. 
A preferred construction of the heating coil 

for the anode head for rectifiers of very large 
capacity is disclosed in Fig. 3. The anode head 30 
has the coil 3 embedded therein for heating the 
surface to prevent a metallic vapor from con 
densing thereon. A similar coil 32 is provided 
on the Supporting portion for Said anode head. 
S0 that no metallic vapor Will be deposited on 
the surface of the head and the parts of the 
casing adjacent thereto. If desired, a cooling ar 
rangement may be made for the lower portion 
of the anode head which is loaded electrically 
to a relatively high degree. There is, of course, 
no danger of the mercury or other metallic vapor 
being deposited on this end portion of the anode 
head because this portion will be entirely heated 
after a very short time of Operation. It may be 
desired, however, to heat the anode when the 
apparatus is first connected to prevent backfire 
from the mercury that might be deposited from 
the anode. 

Fig. 2 discloses a tube somewhat similar to 
Fig. i. except, in this arrangement, the heating 
coil 35 is disclosed connected to the cathode. 
This heating coil has suitable connections with 
the leads 7 and 8. The remaining portions 
of the interior of the casing may be similar to 
that disclosed in Fig. 1. In addition to or in 
place of the heating coils 20 and 2 of Fig. 1, 
a heating coil 36 in the form of an annular heater 
may be placed around the outside of the con 
tainer adjacent to the anode and this annular 
heater may be connected to the Cathode by the 
lead 37. This heater may be in place of or in 
addition to the annular heating coil 35 on the 
interior of the casing. When this annular heater 
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36 is used, it is preferable to provide a means 
such as the screen 38 for preventing undesired 
Current leakage between the coil 36 and the cap 
24, which may be connected to the anode. 
A preferred method of making Connections to 

the tube and heating elements is disclosed in 
Fig. 4. The heating means 40 is preferably con 
nected to the anode 4 and this heating means 
is energized by means of a transformer 4 
around the circuit 42. The cathode has the 
heating means or coil 43 connected thereto 
Which is energized by a transformer 44 con 
nected to the circuit 45. It is, of course, poS 
Sible also to use heaters, part of Which are con 
nected to the anode and part of which are con 
nected to the cathode. These coils, represented 
diagrammatically by 40 and 43 may be any or 
all of coils 20, 2f, 25, 3, 32, 35 and 36 repre 
sented in FigS. 1, 2 and 3. The tube circuit 
proper is disclosed as the circuit 46 connected 
to the anode and cathode and including a Suit 
able transformer 47 and resistance 48. It is, of 
course, apparent that this type and arrange 
ment of the heating means Will depend upon 
the design of the discharge device and upon 
the individual . COnditions in : each ca,Se. The 
heating coil connected to the cathode may also 
advantageously be SO connected that it is 
traversed by the heating current of the cathode, 
that is, it may be connected in Series therewith. 
The circuits 42, 45 and 46 disclosed in Fig. 4 
may, of course, be connected by use of suitable 
transformers to a single Source for power 
purposes. 

For the Sake of simplicity, the invention has 
been disclosed as applied to two electrode recti 
fiers but it is obvious that the invention is also 
applicable to similar metallic vapor devices using 
more than these two electrodes. Such as the 
controlled rectifiers having a grid therein and 
also to grid controlled inverters or converters. 
The heating means. When applied to such dis 

2,078,642 
charge devices may be associated also or only 
with the auxiliary electrodes serving to control 
the device. If the heating means is combined 
with heat storage parts, it may be possible to 
save heat energy. 
While I have in the foregoing described cer 

tain particular embodiments of my invention, it 
Will be understood that these are for purposes 
of illustration only and that the broad principles 
may be otherwise utilized as will be readily ap 
parent from those skilled in the art. I desire, 
therefore that the following claims shall be ac 
COrded the broadest construction of which their 
terms are susceptible in view of the limitations 
imposed by the prior art. 

I claim as my invention: 
1. An electric discharge device comprising a 

container, a cathode and an anode in said con 
tainer, a metallic vapor in Said container, Sup 
porting means for said anode comprising a neck 
extending from the inner walls of said con 
tainer, and heating means Within said neck and 
also about the adjacent container walls. 

2. An electric discharge device comprising a 
container having a metallic vapor therein, a stem .. 
projecting into Said container, an anode sup 
ported on the end of Said stem, Said stem hav 
ing a Space thereabout entrant to Said con 
tainer, a Wall of insulation about said last men 
tioned Space and a heater embedded in said Wall 
Whereby said metallic vapor is prevented from 
condensing on said stem and dropping on said 
anode. 

3. An electric discharge device comprising a 
container having a metallic vapor therein, a re 
entrant stem projecting into said container, an 
anode supported on said stem, electrical insula 
tion on the Outside of Said container Surround 
ing Said reentrant stem and a heater embedded 
in said insulation. 
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