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6 Claims.

The present invention relates to electric gas-
eous discharge devices generally, and in particu-
lar to devices operating with the gas content at
a relatively high pressure. ’ :

A particular object of the invention is to pro-
vide a gaseous discharge device which will oper-
ate with the gas content at a relatively high pres-
sure. A further object of the invention is to pro-
vide & device of this type which will start at
a potential butb little in excess of the discharge
maintaining potential. Another object of the in-
vention is to provide means to reduce the pres-
sure of the fixed gas content when the device
cools to room temperature. Another object of
the invention is to provide a novel method of op-
erating an electric discharge containing a fixed
gas at a relatively high pressure. - Still other
objects and advantages of the invention will ap-
pear from the following detailed specification, or
from an inspection of the accompanying draw-
ng. .

The invention consists in the new and novel
combination of elements, and in the novel steps
of the method, as hereinafter set forth and
claimed. : -

It is known that the characteristics of a dis~
charge in various gases change as the pressure
and density of the gas increases. In some cases
the luminous efficiency of the discharge is in-
creased with increases in density. The relative
amount of energy in various lines of the emitted
spectrum also changes in most cases, this chang~
ing the composite color of the emitted light, or
in some cases the amount of ultraviolet radiations
available. For these and other reasons which
will appear to those skilled in the art it is fre-
quently desirable to operate an electric discharge
in a gaseous atmosphere at a relatively high pres-
sure, considerably in excess of say 100 m. m. of
mercury. In the past, however, this type of op-
eration has been limited to devices containing
a, vapor, such as that of mercury, which is con-
densible at the usual ambient temperature, due
to the fact that at the elevated operating pres-
sure thousands of volts are required to initiate
a, discharge which can be maintained on less
than 230 volts. In the condensible vapor de-
vices this pressure is automatically lowered, due
to condensation as the device cools, so that the
discharge can be reinitiated on 230 volts applied
potential. But in the case of a fixed gas, that
is, one that is normally in the gaseous state at
room temperature, the gas density remains con-
stant at all times, and thus the device cannot
be started except by a potential of the order of
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ten to twenty times the normal are maintaining
potential. This handicap has more than off-
set the advantages of operation at elevated pres-
sure with g fixed gas, with the result that this
type of device has never gone into use.

We have now discovered that this disadvantage
can be entirely overcome by placing within the
device a substance which when cold will absorb,
either physically or by chemical combination,
the excess gas above that required for starting
the discharge at a moderate potential, and which
will when hot again evolve the absorbed gas. In
some cases the amount of this substance is so
chosen that it will only absorb a predetermined
fraction of the gas content, while in others it is
ample to absorb all of the main gas and an aux-
iliary gas which is not absorbed by the substance
is added at a desired low pressure for starting the
discharge. In either case the arc is started with
the gas at a relatively low pressure, but operates,
as soon as the substance is heated, at a very much
higher pressure.

For the purpose of illustrating our invention
we have shown in the accompanying drawing an
electric discharge device embodying our novel
structure. )

In this drawing the luminous tube comprises
internal envelope of glass 1 having approxi-
maitely spherical ends 2 into which are sealed the
leading~-in wires 3. To these. leads are spot-
welded the thermionic electrodes each consisting
of a short refractory rod 9 composed of a mix-
ture of calcium and barium oxides surrounded
by a tungsten spiral 4; two turns § of the spiral,
free of the rod, are used as the curved part of the
leads for preventing the conduction of excessive
heat to the seals.

The internal envelope | is arranged within

“an outer envelope 1 (shown as partly cut away
in the drawing) having a foot-tube 8 and a

standard form of lamp cap (2 at one end. The
leads 9 for the discharge tube are hrought
through the foot-tube in the ordinary way, and
connected to the leads 3 sealed into the inner
eénvelope; these leads 9 may conveniently carry
wire rings 13 which bear against the inside of the
outer envelope and serve as supports for the in-
ner envelope. The sealed outer envelope may
be either exhausted or filled with a suitable gas,
such as nitrogen at a half an atmosphere.

The internal envelope contains a gaseous at-
mosphere which will be further described herein-
after. Furthermore, to render the tube self-
striking, a wire 10 is carried from one of the leads
along the outside of the inner envelope to a
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point hear the other electrode of the fube and

" there wound round the outside of the inner en-

10

15

velope to form a conductive ring (1. Alterna-
tively an auxiliary electrode may be put inside
the tube, near one of the main electrodes and
connected to another main electrode in a known
manner by a high resistance.
outer envelope with these forms of starting ar-
rangement is particularly convenient, for it per-

mits live conductors to be run along the outside .

of the discharge tube proper, without any danger
that they may be accidentally touched.
" A quantity 14 of a substance which will absorb

& very considerable portion of the gaseous con-

tent of the device is enclosed within the envelope

f. For example, in case the envelope [ is filled .

with hydrogen at a pressure of the order of an

- atmosphere, the substance 14 may be a quantity
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30

of platinum or palladium black, since these sub-
stances absorb many times their own volume of
hydrogen at room temperature and again evolve
the absorbed gas when heated. Nickel also may
be used to absorb the excess hydrogen at start-
ing.

With other gases other substances may be
used. Thus copper granules formed by the re-
duction of copper‘oxide by hydrogen are effective
to absorb nitrogen, hydrogen and carbon monox-
ide. Charcoal in various forms absorbs hydro-
gen, nitrogen, oxygen, carbon dioxide, hydrogen
sulphide, argon, nitrous oxide, acetylene and
other gases, and hence can be used to reduce the
pressure at starting in devices containing any of

_ these gases. :
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In addition to using the foregoing materials
which absorb or adsorb the gas filling of the
lamp we have found that other substances which
combine chemically at ambient temperature with
the gas can be used, provided they again decom-
pose at higher temperatures. Thus ammonia
will combine with the halogen compounds of
zinc and cadmium at room temperature and
again separate at high temperatures.

The gas used can, of course, be at any desired
pressure to provide the particular operating
characteristics required, since it is no longer
necessary to compromise with the pressure re-
quired at starting. The substance (4 is pro-
vided in such a quantity as to absorb any desired
proportion of the gas content in order to permit
the discharge to be reinitiated at a potential but
little in excess of the arc maintaining potential,
For example a device which will operate with
the necessary ballast on 230 volts is preferably so
designed that it will restart on the same 230
volts, so as to minimize the auxiliary apparatus
required.

In some cases, especially where the gas em-
ployed rapidly cleans up, it may be difficult to
keep the gas at a desired pressure when cool.
In such a case we prefer to use a sufficient quan-
tity of the substance (4 to absorb all of the
principal gas and then to add a small quantity of
a starting gas at a low pressure which will not
be absorbed by said substance. For example,
in a carbon dioxide lamp we prefer to use char-
coal in sufficient quantity to absorb all of this
gas, at whatever pressure it is used, and then to
add a few m. m. 'of neon. The latter gas is not
absorbed to any extend by the charcoal, and
hence is always present in a fixed amount to

-permit restarting under identical conditions at

all times.
The substance 14 is, of course, so located as not

to interfere with the light emission from the en- -

The use of the
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velope 1, as shown, and in some cases may even

be located in a side tube. Likewise external
heating or shielding means can be provided to
control the temperature of the absorbing ma- )
terfal and thus the gas pressure within the 5
lamp, and hence its volt-ampere characteristic.
Such a means may, in fact, be utilized to com-
pensate for the gradual clean-up of the princi-
pal gas, so that the useful life of the device may
be greatly extended. For example, the absorb-
ing substance may be moved by agitation from
one point to another closer to the discharge af-
ter a certain period of operation, the substance
being hotter in the latter position and therefore
evolving more gas. Thus in the example shown 15
the substance 18 nearer the discharge as
shown than if it were above the seal-off.

While we have described our invention by ref-
erence to a specific embodiment thereof it is to be
understood that various omissions and substi- 20
tutions, within the scope of the appended claims,
may be made therein without departing from the
spirit of our invention. In particular it is to be
noted that various other types of electrode of
the directly or indirectly heated type, or of any 25
other type, may be substituted for the particular
type illustrated, -

What we claim as new and desire to secure by
Letters Patent of the United States is:—

1. An electric gaseous discharge device com- 30
prising a sealed envelope, a pair of electrodes
sealed therein, a fixed gas within said envelope
at a relatively high pressure above that at which
minimum breakdown potential occurs, and means -
within said envelope to reduce said gas pressure 35
when said- device is cold, said means being re-
sponsive to temperature and directly exposed to
the heat produced by the discharge between said
electrodes whereby said high pressure is restored
each time said device is operated.

2. An electric gaseous discharge device com-
prising a sealed envelope, a pair of electrodes
sealed therein, a fixed gas within said envelope
at a relatively high pressure above that at which
minimum breakdown potential occurs, and a sub-
stance within said envelope which absorbs a sub-
stantial part of said gas when cool to reduce said
gas pressure and again evolves said gas when
heated, said substance being directly exposed to
the heat produced by the discharge between said
electrodes whereby said absorbed gas is substan-
tially all re-evolved each time said device is
operated, )

3. An electric gaseous discharge device com-
prising a sealed envelope, a pair of electrodes
sealed therein, a fixed gas within said envelope
at a relatively high pressure, above that at which
minimum breakdown potential occurs, means
within said envelope to absorb all of said gas,
and another fixed gas within said envelope which 60
is not absorbed by said means, sald last men-
tioned gas being present at a pressure which per-
mits initiation of a discharge at relatively low
voltage. '

4. An electric gaseous discharge device com- 65
prising a sealed envelope, a pair of electrodes
sealed therein, a fixed gas within said envelope
at g relatively high pressure above that at which
minimum breakdown potential occurs, means
within said envelope which absorbs a substantial 70
part of said gas when cool and again evolves
said gas when heated, and means to vary the
temperature of said last mentioned means to con-
trol the proportion of the absorbed gas which is
evolved during operation of the device. (]
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5. The method of operating an electiric gase-
ous discharge device containing a fixed gas at a

relatively high pressure above that at which min-"

imum breakdown potential occurs which com-
prises absorbing enough of said gas when sald
device is cool to permit a discharge to be initiated
therein at a potential but little in excess of the
discharge maintaining potential.

6. The method of operating an electric gaseous
discharge device containing a fixed gas at a rela-

3

tively high pressure above that at which minimum
breakdown potential occurs which comprises ab-
sorbing some of said gas when said device is cool
to facilitate the initiation of a discharge therein,
and varying the amount of gas reevolved during
operation to compensate for loss of said- gas
through clean-up to provide constant operating
characteristics for said device.

JACK A. V. FATIRBROTHER. .

JOHN H. MITCHELL.
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