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ELECTRICLAMP 
Anton Kratky, Vienna, Germany; wested in the 

Alien Property Custodian 
Application November 24, 1939, Serial No. 305,883 

(C. 176-122) 3 Claims. 
The present invention relates to electric lamps 

for illuminating Or therapeutic purposes, the ob 
ject being to provide a lamp wherein a metallic 
filament in liquid form during the operation of 
the lamp, constitutes the principal light Source 
of the lamp or the principal Source of radiant 
energy. 
In the accompanying drawings Figure 1 is a 

sectional view of one illustrative embodiment of 
the invention in Semi-diagrammatic form, and 
Figure 2 is a similar Sectional view of another 
embodiment of the invention, the Section of each 
view being through the vertical axis of the lamp 
and mounting. 

Referring to Figure 1, a transparent lamp body 
which may be generally conical in shape is 

provided with an annular groove 2 at the point 
of greatest diameter which, if the lamp is used in 
a vertical position, will coincide with the base of 
the lamp body. The bottom 3 of the lamp body 
is domed slightly and at One point in the groove 
2 a barrier 4 may be formed as shown. The 
groove 2 is adapted to receive a body of a metal, 
or of an alloy of metals, which Will be liquid at 
all times, or which will easily become liquid dur 
ing operation of the lamp. For example, the 
groove may contain a body of mercury, sodium 
or potassium, or a suitable alloy of these or simi 
lar metalls. In the further description of the 
invention it will be assumed that mercury is em 
ployed and that other Suitable metals may be 
Substituted therefor. 
The lamp body may be provided with the 

usual threaded shell 5 attached to the trans 
parent material of the lamp body by non-con 
ducting cement 6 which also carries a terminal 
to which one of the wires 8 of the lamp circuit 

is attached, the other wire 9 being attached to 
the shell 5. The two wires 8 and 9 may extend 
into the lamp body through a tube 0 lying along 
One Wall of the lamp body and terminating near 
the groove 2, the said wires projecting through 
the end of this tube to form terminals 3' and 9 
extending into the groove 2. If the barrier 4 is 
used the terminals 8' and 9 will be positioned as 
shown, One on each side of the barrier 4 where 
they dip into a body of mercury carried in 
this groove. Where the wires 8 and 9 pass 
through the end of the tube to they are sealed 
in the usual manner. In case the barrier 4 is 
Omitted the terminals 8 and 9 should be ar 
ranged to dip into the mercury at substantially 
diametrically opposed points in the ring of mer 
cury. If desired in connection with the arrange 
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2 of tungsten or other suitable material may be 
placed in the groove and connected at its ends 
with the terminals 8 and 9” in order to form a 
closed circuit as an auxiliary conductor. 
The interior of the lamp body may be evacu 

rated or may be filled with a reducing or neutral 
gas at relatively low pressure. For this pressure 
hydrogen or nitrogen may be used and if it is 
desired to modify the color of the light neon, 
argon or crypton individually or in suitable coma 
pinations may be used. 
ASSunning that the lamp is to be operated in 

the vertical position shown in Figure and that 
a suitable direct or alternating current is sup 
plied through the wires 8 and 9, the mercury 
Within the groove 2 will become very highly 
heated. When the temperature has been in 
creased sufficiently mercury will vaporize and 
mercury vapor will tend to fill the interior of 
the lamp body. The vaporization of mercury 
will diminish the supply of mercury in the groove 
2, thus increasing the resistance in the lamp 
circuit. As the mass of liquid mercury decreases 
it will tend to divide itself into separate particles 
and a number of minute arcs may be formed be 
tWeen adjacent particles. The high resistance 
wire 2 when used will prevent the electrical cir 
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cuit from becoming entirely broken. 
In Order to prevent undesirable fluctuations in 

the lamp circuit, should they occur, a line series 
resistance or ballast may be connected into the 
lamp circuit exteriorly of the lamp. 
According to the present invention the liquid 

metallic filament is maintained or restored con 
tinuously by the condensation of the mercury 
Vapor upon the conical sides of the lamp body 
and by returning the liquid mercury to the groove 
2. Thus the Supply of mercury in this groove 
is replenished and maintained so that the elec 
trical circuit through the mercury is not con 
pletely interrupted. W 

As Will later be described, means are provided 
to facilitate the condensation of mercury vapor 
by conducting heat away from the lamp body, 
particularly from the upper conical part. The 
cycle of operation consisting of the vaporization 
of the mercury and the condensation and re 
turn thereof to the groove, prevents the building 
up of unduly high pressure within the lamp body. 
The lamp body may be of glass having a melt 

ing point of about 1000 C., or quartz glass having 
a melting point of about 1500° C., and in order 
to protect the material of the lamp body from 
the high temperature developed in the groove 2 ment shown in Figure i, a high resistance wire 55 this groove may be provided with a lining 2" of 
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ments is limited by the temperatures at which 
such flaments will soften, melt or vaporize, the 
maximum filament temperature possible in such 
lamps ranging from 2000 to 2400 C. Where an 
electrical current is passed through vaporized 
metal less light will be generated than when the 
Sane Current is passed through the Same metal in 
a Solid or liquid state. According to the present 
invention the metallic filament in liquid form may 
be heated above its vaporizing temperature and 
maintained at a very high temperature because 
the vaporized metal is continuously condensed 
and returned to its liquid form and again becomes 
a part of the electrica circuit. 
The invention may be variously modified and 

embodied within the scope of the subjoined 
claims. 

I claim: 
1. An electric lamp having in combination a 

rotatably mounted closed evacuated transparent 
housing provided with a groove adjacent the outer 
edge thereof, a filament in said housing formed 
by an attenuated body of mercury and a high re 
sistance wire located in said groove and immersed 
in the mercury, means for passing an electric 
Current through said filament to vaporize said 
mercury, means for cooling a wall of said housing 
to condense said vapor thereon, and means for 
rotating said housing on an axis perpendicular to 
said groove to accelerate the flow of condensate 
along said Wall back to said flament to replenish 
the same in a continuous cycle. 
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2. An electric lamp having in combination, a 

closed evacuated transparent lamp body, a pri 
mary electrical metallic conductor, liquid at Ordi 
nary temperatures, confined within an annular 
groove in said body, an auxiliary conductor whose 
terminals are immersed in said primary conduc 
tOr, means for passing current through the auxil 
iary conductor to heat said primary conductor far 
above its boiling point and cause a plurality of arcs 
to pass between individual particles thereof in 
said groove, and cooling means located above said 
groove for condensing vapor of said primary con 
ductor and Said body having a wall extending from 
said cooling means to said groove for returning 
said condensed vapor to Said groove to be reused, 

3. An electric lamp having in combination, a 
closed evacuated transparent lamp body, a pri 
mary electrical metallic conductor, liquid at ordi 
nary temperatures, confined within an annular 
groove in Said body, an auxiliary conductor im 
mersed in Said primary conductor, means for 
passing current through the auxiliary conductor 
to heat said primary conductor far above its boil 
ing point and cause a plurality of arcs to pass 
between individual particles thereof in saidi 
groove, and cooling means located above said 
groove for condensing vapor of said primary con 
ductor and said body having a wall extending from 
said cooling means to said groove for returning 
said condensed vapor to said groove to be reused. 
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