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6 Claims.

The invention relates to electric discharge de-
vices and especially vapor electric discharge de-
vices.

An object of the invention is to provide a dis-
charge device in which a greater amount of
power. can be converted by a tube of moderate
size,

Another object of the invention is to utilize
as cathode materials substances which are solids
at ordinary room temperatures.

Other objects and advantages of the invention
will be apparent from the following description
and drawing in which the single figure is a view
partly in cross section and partly diagrammatic
of a preferred embodiment of the invention.

A limitation of mercury arc glass tubes as at
present constructed is that the mercury must
be kept at a low temperature under 100° C. for
satisfactory operation. Because of the poor
thermal conductivity of the glass, the amount of
power which can be converted by a tube of mod-
erate size is very much limited.

The invention contemplates the utilization of
other metals than mercury for the cathode ma-
terial. These substances have a low vapor pres-
sure at high temperatures. In particular, the
invention contemplates using bismuth, lead, cad-
mium, lithium and sodium which have a very
much higher melting point than room tempera-
tures. To this list might be also added caesium,
rubidium and gallium which have a melting
point intermediate that of room temperature
and the melting point of the group above men-
tioned. The invention contemplates operating
electric discharge devices utilizing the metals
above mentioned or their alloys in definite tem-
perature intervals above the ordinary ambient
temperatures and accordingly special tempera-
ture controlling means is included in the inven-
tion.

In the drawing, I have disclosed a discharge
device 10 preferably of a specific form having a
metallic cup shaped portion {l containing the
cathode material 12. The cup shaped portion
has cylindrical sides 13 upon which the vapor-
ized cathode material may condense and run
down to the bottom portion of the cup i1. The
device also preferably has the sloping or curved
top portion 14 connected to the sides 13. Ma-
terial condensed on the portion (4 will either
drop or run down to the bottom portion of the
cup {1. Insulation 1§ such as boro silicate glass
is sealed to the top portion {4 and an anode
lead-in portion 18. Anode {7 is connected to the
metallic lead-in portion 16 preferably by screw

(CL. 250—21.5)

threaded connections (8 and 19. These portions
are preferably hollow for the passage of the fa-
miliar make-alive 20 extending therethrough
from a metallic portion 21 of the container wall
sealed to insulation 22 such as boro silicate glass
which is in turn sealed to the anode lead-in
portion 16 of the container.

Surrounding the discharge device is a casing
25 preferably of heat insulating material al-
though the bottom portion 28 may be of con-
ducting material if desired to make contact to
the cup shaped portion {f or a separate lead
may extend through the casing to the cathode
container. Inside of the casing is an electric
heater 27 preferably connected through a ther-
mostatic contact 28 to lines 29 for supplying
electrical energy to the heating means. Another
thermostat connection 30 is preferably connected
in the lead 31 of the control electrode of the
device which in the specific embodiment illus-
trated, is the make-alive 20. The casing also
preferably has openings 32 which may be closed
or cpened by a relay 33 under the control of an-
other thermostatic contact 34, This thermo-
static contact 34 may also control the applica-
tion of cooling means to the interior of the de-
vice such as the fan 35. The fan 35 may, of
course, be under separate thermostatic control if
desired.

It is desired that the temperature of the tube
should be above the melting point of the cathode
metal utilized. If bismuth, for example, is used,
the temperature should be above 269° C. As dis-
closed in the drawing, the thermostatic contact
28 is closed to bring the device above this tem-
perature and the thermostatic contact 30 to the
control electrode has also closed, say at about
300° C., so that the device will start operating
at this temperature. At 325° C. the thermostat
28 will open in order to interrupt the heating
current through the coil 27 but this thermostat
will reclose if the temperature drops to 300° C
If the temperature, however, increases, then at
350° the thermostat 34 will close and the cur-
rent therethrough will open the ventilating ports
32 and turn on the cooling fan 35. These venti-
lating openings may reclose at 325° C. and the
fan shut off.

The provision for opening the ventilating open-
ings is to prevent especially too great a vapor
pressure inside of the discharge device which may
cause backfires.

The heater 27 has been diagrammatically dis-
closed but is preferably so applied that the por-
tions of the metal container wall on which the

10

20

28

s

40

50



10

13

45

vapor substance from the cathode material 12
will condense, are above the melting point of the
cathode.

It other materials than bismuth are utilized,
the range of temperatures mentioned may be
varied in accordance with the change in the melt-
ing point of the material. With tin, for éxample,
the temperatures at which the thermostats are
set may be lower than that for bismuth. The ex-
ample given is to be considered as illustrative only
and not as specifically limiting the invention to
the material and temperature ranges mentioned.
By using the device the tube is operated at a very
much higher temperature than that possible with
mercury vapor and accordingly much more power
can be converted by a tube of moderate size. In
place of the elements mentioned, a.lloys of these
materials may be utilized.

Many modiflcations may, of course, be made
in the preferred embodiment without departing
from the spirit of the invention. Accordingly,
only such limitations are to be placed on the fol-
lowing claims as are necessitated by the prior art.

We claim as our invention:

1. A discharge device comprising a container,
having the major portion of its wall-area of non-
translucent material, an anode and a cathode
therein, said cathode being selected from the
group of metals consisting of bismuth, lead, cad-
mium and tin, and means maintaining the por-
tion of said container having said cathode at a
temperature between the melting point of said
cathode and the temperature at which the vapor
pressure of sald cathode would cause backfires.

2. A discharge device comprising a container,
having the major portion of its wall-area of non-
translucent material, an anode and a cathode
therein, said cathode being selected from the
group of metals consisting of bismuth, lead, cad-
mium and tin, and means maintaining the por-
tion of said container having said cathode at a
temperature between the melting point of said
cathode and the temperature at which excessive
vapor pressure is generated in said container.

3. A discharge device comprising a container,
an anode and a vaporizable cathode therein, said
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cathode being a solid at room temperatures, said
container having Interior surfaces for the con-
densing of cathode vapor thereon and means

maintaining said interlor surfaces between the -

melting point of said cathode and the tempera-
ture at which the vapor pressure of said cathode
would cause backfires,

4. A discharge device comprising a container,
an anode and a vaporizable cathode therein, said
cathode being & solid under 30° C., said container
having interior surfaces for the condensing of
cathode vapor thereon and means maintaining
said interior surfaces between the melting point
of said cathode and the temperature at which the
vapor pressure of sa.id cathode would cause back-
fires.

5. In combination, a discharge device compris-

"ing a container, an anode, a contro! electrode and

a vaporizable cathode therein, said cathode being
of a material which is solid at room temperature,
said container having interlor surfaces for con-
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densing the cathode vapor, and means maintain-

ing sald interior surfaces at temperatures between
the melting point of sald cathode and the temp-
erature at which excessive vapor pressure is
generated in said container, a circuit for said con-
trol electrode provided with means for preventing
current flow in said device when said interior sur-
faces are at temperatures below the melting point
of sald cathode.

‘6."A discharge device comprising a container,
an anode, a vaporizable cathode and an igniter-
electrode contacting said cathode, said cathode
being a solid at room temperature, said container
having interior surfaces for condensing the vapor
of said cathode, means for maintaining said in-
terior surfaces at temperatures between the melt-
ing point of said cathode and the temperature at
which excessive vapor pressure is generated in
said container, and means for preventing the flow
of -current through said igniter-electrode when
said interior surfaces are at temperatures below
the melting point of said «cathode.

LEON R. LUDWIG.
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