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Zo all whom it may concern: .

Be it known that I, Jou~n H. CrLouen, a
citizen of the United States, residing at
Schenectady, in the county of Schenectady,

5 State of New York, have invented certain
new and ‘useful Improvements in Inclosed-
Arc Devices, of which the following is a
specification.

The present invention relates to inclosed
arc devices having a cathode consisting of
highly refractory matérial, operating at in-
candescence in a gaseous atmosphere.

Formerly in arc devices of this type the
anode has been constituted of either a re-
fractory material, such, for example, as
tungsten, carbon, tantalum or the like, or of
mercury. . :
- T have discovered that when the anode is
constituted in part or entirely of a highly
chemically reactive metal such, for example,
as calcium, magnesium or titanium, the gas-
eous atmosphere surrounding the arc con-
sists of a monatomic gas such as argon, neon,
xenon, krypton, helium or the like, that a
voltage drop in the arc of a hitherto unat-
tainable low value is obtained.

My improvement will be more fully
-understood and appreciated by reference to

the following description of several specific - 1
* cally active metal, the arc voltage drop is

embodiments of my invention.
In connection with this description I have

shown diagrammatically in Figure 1 of the

accompanying drawing an incandescent
cathode rectifier, as illustrating one form of
apparatus to which my invention is appli-
cable, and Fig. 2 illustrates by curves the
improvement in the voltage characteristic

on an arc in a device embodying my in-

vention. - :

The device comprises -an envelop 1 con-
sisting of glass, such as low expansion or
sodium-magnesium boro-silicate glass. The
cathode 2 consists of-highly refractory ma-
. terial, such for example, as tungsten, tanta-
45 lum, carbon or the like.

‘The anode 3 comprises metallic calcium,
maguesium, titanium or other metal highly
reactive chemically to gases other than the
inert so-called rare or monatomic gases.
The cathode current supply wires 4, 5 and
the anode conductor 6 are sealed into the
'stems 7, 8 in the usual mannér. The cath-
-ode is preferably provided with a tip 9
having a somewhat greater diameter than

. the zero value.

the adjoining. sections as described and
claimed in a co-pending application filed on
September 20, 1915, by Charles V. Fergu-
son, Serial No. 51,661, '

The globe is first evacuated and then
filled with a monatomic gas at considerable

pressure. The action of the anode material:

makes it unnecessary to use such great care
in exhaust as has been necessary formerly.
The pressure will vary with the nature of
the device and the service required of it. I
may say that it should be above a pressure
of several millimeters of mercury and will
more usually approach the order of magni-
tude of atmospheric pressure.

When arc devices such as described above

. are operated in series with an-external re-

sistance or load, part of the impressed volt-
age is consumed in the arc itself, known
ordinarily as the -arc drop. This voltage

‘drop is in the neighborhood of about twenty '

volts in a device such as described above
when the anode or anodes consist of a metal
such, for example, as tungsten, which is not
highly chemically reactive with respect to
impurities in the atmesphere of inert gas. In
a device provided in accordance with my
invention with an anode consisting wholl

or in part of calcium or other highly chemi-

as low as about four to five volts.
In the former type of device at the be-
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ginning of the half wave of current which |

1s negative with respect to the cathode, the
voltage must rise to a value about double or
more the value required to maintain the
arc. before the arc will start and current
begin to be transmitted. As soon as the arc

‘starts the voltage quickly drops to a lower

value and then remains nearly steady until
near the end of thé half wave when the arc
again goes out as the voltage approaches
This condition is illustrated
in the curve 10, Fig. 2. In my improved
device the voltage at the beginning of the
wave during which the arc is operating does

- not rise to a value higher than the operating

voltage of the arc. This result as far as

I am aware is entirely new. As illustrated

by the curve 11, the voltage wave rises from
zero to a value high enough to operate an
arc, then as the arc starts the voltage drops
to a slightly lower value for an instant and
again rises to approximately the value at
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which the arc started and after rising
slightly falls to zero while the current as
shown in curve 12 rises from zero to a
maximum value and falls again to zero.
The high initial voltage peak observable in
curve 10 is lacking. '

The improvement effected by my inven-
tion may be illustrated by the following
specific example. Argon was introduced
into a device, such as above deseribed, at
a pressure of about 5 to 12 ¢. m. of mercury.
An eight ampere arc was produced in the
device with -the cathode at bright incan-
descence having an arc voltage drop of 10.4
volts. After three hours with a calcium
anode the voltage drop had decreased to 7.8
volts. With a twenty ampere arc an initial
arc drop of 6.9 volts was observed which

in three hours of operation had decreased -

to 4.5 volts. In a neon atmosphere of about
} atmospheric pressure, purified by the
usual chemical methods, a ten ampere arc
was found initially to have a voltage drop
of about 58 volts. The chemical effect of

‘s, calcium anode reduced the voltage drop

to about 12.5 volts in about forty minutes.
- Another advantage gained by the use of

. electrodes of highly reactive metal is the re-

30

‘arc.

markably low voltage required to start the
For example, a fifteen ampere arc may
be started with a potential as low as 14
volts with the cathode at a temperature of
2500° C.

1,246,054

What I claim as new and desire to secure -

by Letters Patent of the United States, is:—
1. The combination of a sealed envelop,
a cathode of highly refractory material pro-

- portioned to operate at incandescence, an

anode consisting in part at least of highly
chemically active metal and a filling of rare
gas having a pressure high enough to sub-
stantially prevent electrical disintegration
of said cathode by an arc. »

2. The combination of a sealed envelop,
an incandescent cathode, an anode consist-
ing of alkaline earth metal, and a filling of
argon at a pressure exceeding several milli-
meters of mercury. J ‘

3. The combination of a sealed envelop,
an incandescent cathode, an anode consist-
ing of calcium, and a filling of argon.

4. The combination of a sealed envelop,
a cathode of tungsten proportioned to oper-
ate at incandescence, an. anode formed in
part at least of metallic calcium and a filling
of gas of the argon group at a pressure ex-
ceeding several millimeters of mercury.

5. The combination of a sealed envelop,

a cathode of tungsten proportioned te oper-
ate at incandescence, an anode consisting in
part at least of a highly chemically active
metal and a filling of argon gas at a pressure
of about 5 to 12 centimeters of mercury. .
In witness whereof, I have hereunto set

" my hand this 29th day of October, 1915.

JOHN H. CEOUGH.
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