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To all whom it may concern: ‘

Be it known that I, Cromwrrn A. B.
HavLvorson, Jr., a citizen of the United
Stutes, residing at Lynn, in the county of
Essex, State of Massachusetts, have in”~
vented certain mew and useful- Improve-
ments in Electric Are Devices, of which the
following is a specification. = - -

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-
tri¢ discharge is produced between the re-
fractory arcing electrodes by projecting a
stream  of conductive fluld, conveniently
mercury, against the electrodes in such a
manner as to complete the electric cireuit,

The accompanying drawings illustrate
differens embodiments of my invention,
Fig. 1 showing a lamp provided with con-
duits above the electrodes for delivering
merpury 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
5 are fragmental views illustrating other
modifications for starting an arc by the
projection of mercury into a gap between
elegtrodes. ,

The device shown in Fig. 1 comprises a
bulb 1 into which are sealed conduetors, 2,
3, carrying at their ends electrodes 4, 5 con-
sisting of tungsten or other conductive, re-
fractory material suitable for supporting an
are ab incandescence, i
a quantity of mercury 6 and preferably also
contains & filling of gas which is inert with
rvespect 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 millimeters
to atmospheric pressurve, or thereabouts.
Lamps of this class are described in Fried-
erich 1. 8. Patent 1393520 of October 11,
1991, The upper end of the bulb is pro-
vided with a metal eap 7 to which are con-
nected supporting arms 8, 9. The arms may
be rotatably supported upon bearings 10,
11, s0 as to permit tilting.

Within the upper part of the bulb is
provided a cup 12 into which part of the
mercury within the bulb may be introduced

The envelope contalns
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by tilting the bulb, When the bulb is
brought to a vertical posibion, the mercury
escapes from the cup 12 through a tube 13
which terminafes in two bubes 14, 15, con-
sisting of heat resisting glass or gqueriz
Streams of mercury escaping from  the
tubes 14, 18, strike the electrodes 4, 8. When
the electrodes 4, § ard connected to o guit-
able source of current, the complation of the
civeuit through the mercury sscsping from
the tube 13, followed by 2 breaking of the
circuit when the mercury in tube 13 is
emptied, starts an arc across the gop be-
tween the electrodes 4, ¥, which contivues
to operate with the electrodes st imcandes-
cende. :

The sequence of operaticns in the sbhrt-
ing of an are in the deviee shown in Fig.
2 having an external mevcury fubs 18 is

-

the same as thst described above in connee- |

tion with Fig. 1. In this case the mercury
after having been introducsd into the tube
16 by tilting the lamp is projected upwardly
through the tubes 15/, 17, 18, bridges the
zap between the electrodes 4, 5, snd staris
an are, assuming a suitable current supply
therefor,

In the device shewn in Fig. 3, & mercury
stream bridges the gap betwesn ]
trodes 19, 20 through & duct in the electrode
20 and the supporting stem 21. Ths con-
struction otherwise may be similar to the
structurs shown in Fig, 1. ER

As shown in Fig. 4, & single jet of mer-
cury may be nrojected against ‘@;ﬁ@ are slec-
trodes by o tube 23 located below $he elec-
trodes, the mereury being supplied by & ube
44 communicating with the main bulb as
shown in Fig. 2. Sufficient mercory has
been provided in this case to cover the fip
of the tnbe 28 during the operstion of the
lamp, the upper level of the meroury being
indicated by # dotted lime. Fig, § ill
trates a lamp iy which » tube 28 w
lamp projects & je: of mercury against the
arc electrodes 4, 5, current connecéion heing
made to the mercury column within the
tube 25 by a conductor 26, for example, by
connecting the same to the posjtive side of
the supply lines 27, 28. o

What. X claim as%ew and dégire to secure

“by Letters Patent of the United States is:

1. An electric discharge device compris-
ing a sealed envelope, solid electrodes there-
in, & body of Tiquid conductive .material

the elec-
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adjacent said electrodes, and means con-
structed to receive a part of said material
when the device is tilted and providing a
condult whereby the received material may
ho prejectad to bridge the gap between said
alactrodes
sevating pesition after having been tilted.
An are devige comprising a sealed en-
, vefractory elecirodes therein sepa-
by & gap, means for containing a
column of mercury, and a conduit leading
therefrotn to o point opposite said electrodes
for temporarily bridging the gap between
the seme by & stream of mercury te start
an arc acrass said gap. :

8. An arc devite comprising a sealed en-
velope, electrodes therein comsisting of a
refractory metal, & duct loeated adjacent
said electrodes, and & reservoir in said envel-
ope located sbove said electrodes for re-
newably supplying sald duet with mercury
ot sufficient herd to project strenms of mer-
cury into contact with said electrodes.

4. An electric lamp comprising & bulb,
olectrodes therein consisting of refractory

when the device s restored to an
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conducting material and separated by a gap,
a fAlling of conductive liquid in said bulb
which is gaseous at the operating femperi-
ture of said bulb and means for producing
in said bulb a column of said material which
when released will How by gravity, bridg-
ing the gap between said electrodes to start
a discharge between said clectrodes. '
5. An electric lamp comprising a bulb,
clectrodes of refractory muterial therein, a
bedy of mercury, a reservoir in said butb

adapted to receive said mercury when said
bulb is tilted, and conduits for delivering
said mercury against sald respective “Flec-
trodes. '

6. An electric deviee comprising a con-
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 hereunto st
my hand this 23rd day of September, 1922,

CROMWELL A, B. HALVORSON, Jr.
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