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6 CHaims? 

The present invention relates to electric gas 
eous discharge devicesgenerally,and in particu 
lar to devices operating with the gas content at 
a relatively high preSSure, - - 
A particular object of the invention isto pro 

wide a gaSeous discharge device which will oper 
ate With the gascontentat a relatively high pres 
Sure,Afurther object of theinvention isto pro 
wide 8 device of this type which Will start at 
a potential but little in excess of the discharge 
maintaining potential. Another object of the in 
Wention is to prowide means to reduce the pres 
Sure of the fixed gas Content when the device 
c0ols 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 
ing. - 

The invention consists in the new and novel 
@ombination 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 eficiency 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 
aVaiiable. For theSe and other reaSOns which 
will appear to thOSe Skilled in the art it is fre? 
quently desirable to operate an electric discharge 
ina 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 

ten to tWenty times the normal arc maintaining 
potentiaj. This handicap has more than of? 
Set the advantages of operation at elevated pres 
Sure with a fixed gas,with the reSult that thls 
type of device has nevergone 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 S0 
choSen that it will only absorb a,predetermined 
fraction of the gaS Content,While in others it is 
ample to abSOrb all of the maingas and an aux 
iliary gas which is not absorbed by the Substance 
is added at a desired low preSSure for starting ?he 
discharge,In either case the arc is started with 
?he gas at a relatively low preSSure,but operates, 
as Soon asthe 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 nowel 
Structure. - 

In this drawing the luminous tube comprises 
internal envelope of glass i having approxi 
mately Spherical ends2into which are Sealed the 
1eading-in wires 3. To these,Ieads are Spot 
welded the thermionic electrodes each consisting 
of a Short refractory rod 5 composed of a mix 
ture of calcium and barium Oxides Surrounded 
by a tungsten Spiral 4;two turns 6 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 enwelope is arranged within 

an outer envelope T(shown as partly cut away 
in the drawing) having a foot-tube 8 and a 
standard form of 1amp cap 12 at one end,The 
1eads 9 for the discharge tube are brought 
through the foot-tube in the ordinary Way,and 
Connected to the leadS 3 Sealed into the inner 
envelope; these leads 9 may conveniently carry 
wire rings 13 which bear against theinside 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 nitrogenat 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 enwelope to 8 
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2 
polnt near the other electrode of the tube and 
therewound round the outside of the lnner en? 
velope to form a conductive ring 11. Alterna 
tivey an auxlary electrode may be put inside 
the tube,near one of the maln electrodes and 
connected to another mainelectrode in a known 
manner by a hlgh reslstance,The use of the 
outer envelope with these forms of starting ar? 
rangement is particularly convenient,for 1t per? 
mits1ive conductorsto be run along the outside, 
of the discharge tube proper,without any danger 
that they may be accidentally touched. 
Aquantity 14 of a substance which will absorb 

a very considerable portion of the gaseous con 
tent of the device is enclosed within the enVelOpe 
1. For example,in case the envelope l is filled, 
with hydrogen at a pressure of the order of an 
atmosphere,the substance 14 may be a quantity 

20 

30 

of platinum or palladium black,slnce these Sub? 
stances absorb many tlmes 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? 
lng. 
With other gases other Substances may be 

used. Thus copper granules formed by the re 
duction of copperoxide by hydrogen are efective 
to absorb nitrogen,hydrogen and Carbon mOnOX? 
ide. Charcoal in varlous forms absorbs hydro 
gen,nitrogen,oxygen,carbon dioxlde,hydrogen 
sulphide,argon,nitrous oxide,acetylene and 
othergases,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 abS0rb or adS0rb ?he gaS filling 0f the 
1amp 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 C0Urse,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 1? is pro 
wided in Such a quantity as to absorb any desired 
proportion of the gaS Content in order to permit 
the dScharge 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 voltsis preferablyso 
designed that it will restart on the Same 230 
volts,SO as t0 minimize the auxiliary apparatus 
required. 
In Some caSes,especially where the gas em 

ployed rapidly cleans up,it may be dificult to 
keep the gaS at a desired preSSure when cooi? 
In Such a case we prefer to use a Suficient quan 
tity of the Substance t4 to absorb all of the 
principalgas 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 14is,of course,so located as not 

to interferewith thelghtemissionfrom he en-· 

3,047,018 
velope 1,as shown,and in some ca8e8 may even 
be 1ocated in a side tube. Llkewise external 
heating or shieldlng means can be provided to 
control the temperature of the absorbing ma- - 
terial and thus the gas pressure within the 5 
1amp,and hence its volt-ampere characterlstlc… 
8uch a means may,ln fact,be utlized 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 agltation from 
one point to another closer to the discharge af? 
ter a certain period of operation,the 8ubstance 
belng hotter in the latter position and therefore 
evolving more gas,Thus in the example shown 
the substance ls nearer the dscharge as 
shownthan lf it Were above the 8eal-of. 
While we have described our invention by ref? 

erenceto a specific embodment thereof it lsto be 
understood that various omissions and substl?20 
tutions,within the scope of the appended clalms, 
may be made thereln without departingfrom the 
spirit of our lnvention,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 State8 ls:? 
1. An electric gaseous discharge device com-30 

prising a Sealed envelope,a palr of electrode8 
Sealed therein,a fixed gas within sald enwelope 
at a relatively high pressure above that at whlch 
minimumbreakdown potential occurs,and means? 
within said envelope to reduce sald gas pressure 35 
when said device is cold,Sald means being re 
sponsive to temperature and directly exposed to 
the heat produced by the discharge between 8ald 
electrodes whereby Said high preSSure ls restored 
each time Said device ls operated, 

2. An electric gaseous discharge device Com 
prising a sealed envelope,a pair of electrodes 
Sealed therein,8 fixed gas within Said envelope 
at a relatively high pressure above that at which 
minimumbreakdown potential occurs,and a Sub 
Stance withln Said envelope Which absorbs a sub 
Stantial part of sald gas when coolto reduce sald 
gas preSSure and again evolves Sald gas when 
heated,Sald substance being directly exposed to 
the heat produced by the discharge between sald 
electrodes whereby said absorbed gas is substan 
tially all re-evolved each time sald devlce ls 
Operated, 

3. An electric gaseous discharge device com 
prlsing a,sealed envelope,a pair of electrodes 
Sealed therein,a fixed gas within said envelope 
at 8 relatively high preSSure,above that at which 
mlnimum breakdown potentlal occurs,means 
within said envelope to absorb all of sald gas, 
and another fixedgas withinsaidenvelope which 60 
is not absorbed by sald means,sald last men 
tionedgas being presentat a pressure which per 
mits initiation of a discharge at relatively Iow 
Woltage. 

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 a relatively high preSSure above that at which 
minimum breakdown potential occurs,means 
within Said envelope which absorbs a Substantia170 
part of Sald gas when C001 and 8gain evolves 
said gas when heated,and means to vary the 
temperature of said last mentioned meansto con 
trol the proportion of the absorbedgas which is 
eWolved during operation of the device, 

10 

15 



5 

10 

$047o18 
5. The method of operating an electric gase 

ous discharge device containing a fixed gas at a 
relatively high pressure abovethat atwhich min 
imum breakdown potential occurs which com 
prises absorbing enough of Said gas when sald 
device is coolto permit a d8ch8rgeto be initiated 
therein at a potential but little in excess of the 
discharge maintaining potential. 

6. The method of operatingan electric gaseous 
discharge device containing afixedgas atarela 

3 
tivelyhighpressureabovethatatwhlchminlmum 
breakdown potential occurs which comprises ab 
sorbingsome of saidgas whensald dewiceis cool 
to facilitate the initiation of a discharge therein, 
and warying the amount of gas reevolved during 
Operation to compensate for 1oss of said?gas 
through clean-up to prowide constant operating 
characteristics for said device. 
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