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To all thom it may concern. 
Be it known that I, CroMw ELI, A. R. 

HALvoRson, Jr., a citizen of the United 
States, residing at Lynn, in the county of 
Essex, State of Massachusetts, have it 
vented certain new and useful. Improve 
ments in Electric Arc Devices, of which the 
following is a specification. 
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4. 

The present invention comprises an im 
proved electric arc device of the incandes 
cent cathode type and it is the particular 
object of my invention to provide means for 
starting the operation of the arc between 
the electrodes. 

in accordance with my invention an elec 
tric discharge is produced between the re 
fractory arcing electrodes by projecting a 
stream of conductive fluid, conveniently 
mercury, against the electrodes in such a 
manner as to complete the electric circuit. 
The accompanying drawings illustrate 

different embodiments of my invention, 
Fig. 1 showing a lamp provided with con 
duits above the electrodes for delivering 
inercury streams into contact with the elec 
trodes; Fig.2 shows a modification in which 
mercury streams are projected against the 
electrodes from beneath, and Figs. 3, 4 and 
is are fragmental views illustrating other 
modifications for starting an arc by the 
projection of mercury into a gap between 
electrodes. 
The device shown in Fig. 1 comprises a 

bulb into which are sealed conductors, 2, 
3, carrying at their ends electrodes 4, 5 coil sisting of tangsten or other conductive, re 
fractory material suitable for supporting an 
arc at incandescence. The envelope contains 
a quantity of mercury 6 and preferably also 
contains a filling of gas which is inert with 
respect to the electrodes when at incandes 
cence, for example, argon or nitrogen. The 
gaseous filling may have a pressure when 
operating varying from a few millinueter's 
to atmospheric pressure, or thereabouts, 
amps of this class are described in Fried 

erich U. S. Patent 393,520 of October 11, 
1921. The upper end of the bulb is pro 
vided with a metal cap 7 to which are con 
lected supporting arms 8, 9. The arms may 
be rotatably supported upon bearings i0, 
| 1, so as to permit tilting. 
Within the upper part of the bulb is 

provided a cup 12 into which part of the 
inercury within the bulb may be introduced 
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by tilting the bulb. When the buih is 
brought to a vertical position, the nercary 
escapes from the cup 2 through a tube 3 
which terminates in two tubes 4, 15, con sisting of heat resisting glass or quartz. 
Streams of mercury escaping from the 
tubes 14, 15, strike the electrodes 4, 5. When 
the electrodes 4, 5 are connected to a gait. 
abie source of current, the congletios of the 
circuit through the mercury escaping from 
the tube 3, followed by a breaking of the 
circuit when the mercury in tu is 3 is 
emptied, starts an are across the gap be. 
tween the electrodes 4, 5, which coiliigates 
to operate with the electrodes as is cades 
{{e. 
The Sequence of operations in the start 

ing of an are in the device short is Fig. 
2 having an external mercury the 18 is 
the same as that described above in connee 
tion with Fig. i. In this case the Herciary 
after having been introduced into the tube 
16 by tiiting the lamp is projected upwardly 
through the tubes 15', , 8, bridges the 
gap between the electrodes 4, 5, and starts 
an arc, assuming a staitable current stapply 
therefor. 

In the device shown in Fig. 3, a nercury 
betweei, the elec stream bridges the gap 

trodes 19, 20 through a duct in the electrode 
20 and the slipporting stem. 21. This con 
struction otherwise ray be similar to the 
structure shown in Fig. i. . . . . 
As shown in Fig. 4, a single jet of Sier. 

cury may be projected against the are eleg 
trodes by a tube 23 located below size elec trodes, the mercury being supplied by 8 be 
24 coinmunicating with thémain bulb as 
shown in Fig. 2. Sufficient, mercary has 
been provided in this case to cover the ti; 
of the tube 23 during the operatici of the 
lamp, the upper level of the mercury seizig 
indicated by a dotted line. Fig. 5; iiius 
trates a lamp is which it tube 23 within the 
lamp projects a jet of mercury agains; the 
arc electrodes 4, 5, current connection being 
made to the mercury coitian withii, the 
tube 25 by a conductor 26, for example, by 
connecting the same to the positive side of 
the supply lines 27, 28. whiti claim ashew and desire to secure 

a S. 

1. An electric discharge device conspiris 
ing a sealed envelope, solid electrodes there 
in, a body of liquid conductive material 
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diace:ns, said electrodes, and means con 
ságucted to receive a part of said material 
wire the device is tiited and providing a 
congluit, whereby the received material anay 
ha prejégiad to bridge the gap between said 
geisting position after having been tilted. 
2. An arc device comprising a sealed en 

velope, refractory electrodes therein sepa 
'8ied by a gap, means for containing a 
icoiuan) of secury, and a conduit leading 
aereirara to point opposite said electrodes 

for te:iserarily bridging the gap between 
the skie y a sirean of mercury to start, 
&n are ac: SS Said gap. 

3. An arc device comprising a sealed en 
velope, electrodes therein consisting of a 
refractory inetal, a duct, located adjacent 
said electrodes, and 8 reservoir in said envei 
ope located above said electrodes for re 
newably supplying Said duct with mercury 
at sufficient head to project streams of mer 
cury into contact with said electrodes. 

4. An electric lanp comprising a bulb, 
electrodes therein consisting of refractory 

3cides Eilen the device is restored to an 
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conducting material and separated by a ga), 
a filling of conductive liquid in said bulb 
which is gaseous at the operating temperit 
ture of said bulb and means for producing 
in said bulb a column of said material which 
when released will flow by gravity, bridg 
ing the gap between said electrodes to start, 
a discharge between said electrocles. 

3. An electric lan) comprising a bull), 
electrodes of refractory material the rein, a 
body of inercury, a reservoir in said bill 
adapted to receive saic mercury when said 
bulb is tilted, and conduits for delivering 
said mercury against said respective elec 
trodes. 

6. An electric device comprising a ("on 
tainer electric discharge supporting elec 
trodes therein, and a conduit external to 
said container and communicating there 
with for conveying a liquid conductor into 
contact with said electrodes. 

in witness whereof, I have here unto set 
my hand this 23rd day of September, 1922. 

CROMWELL. A. B. HALWORSON, Jr. 
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