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at approximately 70° C. may be as high as one 
or more atmospheres. This increased vapor pres 
sure in turn increases the rate of cooling due 
to convection between the inner and outer Walls. 
The net result is that less heat is available in 
the bulb to raise the condensed mercury tem 
perature. 
The mercury continues to condense at the 

point opposite the filling substance of the Outer 
chamber, as this becomes the COolest spot in the 
bulb due to the conductivity through the filling 
ubstance. Thus the temperature of the filling 
Substance at the base of the tube becomes the 
controlling factor in determining the mercury 
pressure. Inasmuch as the insulating effect of 
the double wall thickness at the base is counter 
acted by the greater cooling efficiency of the fill 
ing substance over the air, the result is that the 
Condensed mercury temperature is not enough 
higher to interfere with the operation of a tube 
such as illustrated in the drawing. 
The rate of cooling in such a device is pro 

portional to the vapor pressure multiplied by the 
square root of the absolute temperature of the 
vapor divided by the molecular weight of the 
vapor. It is accordingly desirable to have a 
vapor of low molecular Weight in order to obtain 
better cooling. 
The material in the outer envelope which I 

have found most suitable is carbon tetrachloride 
(CCl4). This carbon tetrachloride has approxi 
mately a pressure of 10 mm. at -20° C., a pres 
sure of 33 mm. of mercury at 0° C., a pressure of 
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91 mm. at 20° C., and a pressure of one atmos 
phere at 76° C. 

Another Suitable substance is trichloro-ethyl 
ene (C2HCl3). Other substances might be used, 
but the two specifically mentioned have the ad 
Wantage of being non-inflammable. 

It is apparent that many modifications may be 
made in the preferred embodiment disclosed on 
the drawing and described above. Accordingly, 
I desire only such limitations to be imposed upon 
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the invention as are necessitated by the spirit - 
and scope of the following claims. 

I claim: 
1. A discharge device comprising an inner 

sealed envelope having therein two electrodes 
and a gaseous medium affected by ambient tem 
perature, an outer sealed envelope enclosing said 
first Sealed envelope, said second sealed envelope 
having a substance therein liquid at 0° C. and 
having a high vapor pressure and high heat 
conductivity at the maximum operating tem 
perature of said inner sealed envelope and elec 
trodes, and a heater in said outer sealed envelope. 

2. A discharge device comprising an inner 
sealed envelope having thereintwo electrodes and 
a gaseous medium affected by ambient tempera 
ture, an outer sealed envelope enclosing said first 
sealed envelope, said second sealed envelope hav 
ing a Substance therein liquid at 0° C. and having 
a high vapor pressure and high heat conduc 
tivity at the maximum operating temperature of 
said inner sealed envelope and electrodes, a heat 
er in said outer sealed envelope, and a thermo 
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stat within the confines of said device to cut out 
said heater when the temperature of the device 
has reached a predetermined value. 

3. A discharge device comprising an inner 
sealed envelope having therein two electrodes 
and a gaseous medium affected by ambient tem 
perature, an Outer Sealed envelope enclosing Said 
first sealed envelope, said second sealed envelope 
having a substance therein liquid at 0° C. and 
having a high vapor pressure and high heat 
conductivity at the maximum operating tem 
perature of said inner sealed envelope and elec 
trodes, and a heater in said outer sealed envelope, 
a heater in Said inner envelope and a thermo 
stat within the confines of the device to cut out 
Said heaters when the temperature of the device 
has reached a predetermined value. 

4. A discharge device comprising an inner 
Sealed envelope having therein two electrodes 
and a gaseous medium affected by ambient tem 
perature, an Outer Sealed envelope enclosing said 
first sealed envelope, said second sealed envelope 
having a Substance therein liquid at 0° C. and 
having a high vapor pressure and high heat con 
ductivity at the maximum operating temperature 
of Said inner sealed envelope and electrodes, a 
heater within said envelopes and a thermostat 
Within the confines of said device to cut out said 
heater When the temperature of the device has 
reached a predetermined value. 

5. A discharge device comprising an inner 
Sealed envelope having therein two electrodes 
and a gaseous medium affected by ambient tem 
perature, an Outer sealed envelope enclosing said 
inner Sealed envelope, a pool of a substance re 
maining liquid at atmospheric temperatures be 
loW 0 C. in the lower portion of said outer 
envelope, said Substance, at the temperature of 
Operation of Said electrodes, providing a vapor 
preSSure of high heat conductivity in the outer 
envelope Surrounding the electrodes and said 
Substance at temperatures below 0° C., condens 
ing in the lower portion of said outer envelope 
and reducing the heat conductivity in the outer 
envelope Surrounding the electrodes to a value 
approaching that of a vacuum in the outer 
envelope. 

6. A discharge device comprising an inner 
Sealed envelope having therein two electrodes 
and a gaseous medium affected by ambient tem 
perature, an Outer envelope enclosing said inner 
Sealed envelope and a pool of a substance re 
maining liquid at atmospheric temperatures be 
low 0° C. in the lower portion of said outer 
envelope, Said Substance, at the temperature of 
Operation of said electrodes, providing a vapor 
pressure of high heat conductivity in the outer 
envelope Surrounding the electrodes, said sub 
stance, at 0° C., having a vapor pressure of less 
than 50 mm. of mercury in the outer envelope 
Surrounding the electrodes and said substance, 
at temperatures below -20° C. having a vapor 
pressure of only a few millimeters of mercury 
in the Outer envelope surrounding the electrodes. 
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