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The present invention relates to gaseous elec 
tric discharge devices generally and more par 
ticularly the invention relates to such devices 
useful as lanpS. 

5 The object of the invention is to provide a 
self-starting, efficient gaseous electric discharge 
lamp of Simple structure. Another object of the 
invention is to provide a Self-contained gaseous s 
electric discharge lamp requiring no external 

l0 auxiliary apparatus for starting and operating. 
Still further objects and advantages attaching 
to the device and to its use and operation will 
be apparent to those skilled in the art from the 
following particular description. 

5 In accordance with this object the new and 
novel lamp comprises a Sealed, tubular container 
having solid, activated electrodes mounted near 
the ends thereof and current leads for said elec 
trodes sealed into one end of said container. A 

20 screw base is fastened to the end of the con 
tainer wherein the electrode leads are sealed. 
The ballast resistance for said lamp is a helically 
coiled wire surrounded by a tube of insulating 
material and extends along the discharge path 

25 between said electrodes in said container. The 
electrode mounted in the end of the container 
opposite the end in which the current leads are 
sealed is supported by a wire anchored in the 
dome of the container and said electrode is con 

30 nected to said resistance which thus serves as a 
current lead for said electrode. An auxiliary 
electrode in the form of a Wire extending along 
the discharge path betWeen said electrodes, elec 
trically connected to one of Said electrodes and 

35 terminating adjacent the other of said electrodes 
is mounted in said container to facilitate the 
starting of the main discharge in the device. 
The new and novel lamp is a self-contained 

unit requiring no external auxiliary apparatus 
40 for starting or operation and can be screwed into 

the SocketS Customarily used for incandescent 
lamps. The ballast resistance mounted inside 
the lamp container gives off heat when the lamp 
is operating which is of particular advantage 
when a vaporizable material, the vapor of which 
is a light emitting element during the operation 
of the device, is present in said lamp as the heat 
emitted thereby is useful in maintaining an ef 

50 fective vapor pressure. Thus all the energy con 
Sumed by the lamp is utilized therein for a use 
ful purpose whereas in prior lamps with the re 
sistance mounted outside the lamp the heat 
emitted by the resistance was wasted. 

55. In the drawing accompanying and forming 

45 

(C. 176-122) 
part of this specification two embodiments of the 
invention are shown, in which 

Fig. 1 is a front elevational, partly sectional 
View of one embodiment of the invention and 

Fig. 2 is a similar view of another embodiment 
cf the invention. 
Like numbers denote like parts in both th 

5 

figures. 
Referring to. Fig. 1 the new and novel gaseous 

electric discharge lamp comprises an elongated, l0 
tubular container having a gaseous atmosphere 
therein consisting of a gas, a mixture of gases, 
a vapor, a mixture of vapors, or a gas-vapor 
mixture and preferably of a mixture of a rare, 
starting gas and a metal vapor, Such as a mix- l3 
ture of argon and mercury vapor, or neon, argon 
and sodium vapor. Said container terminates 
in a cone 2 at one end thereof and has a stem 
4 fused into the other end thereof. A two-con 
tact base 3 is cemented to the stem end of said 20 
container . Said stem. 4 is provided with an 
exhaust tube 5 opening into the interior of said 
container and through which the container 
is exhausted during the manufacture of the de 
vice. Current leads 7, 8, and 9 are fused into 25 
the press 6 of said stem 4 and said current leads 
and 9 are attached to the contacts on said 

base 3. Two cylindrical electrodes 0 and are 
axially mounted in said container and at oppo 
site ends thereof. Said electrodes are hollow, 30 
open-ended cylinders of wire mesh, such as 
nickel, tungsten, or molybdenum gauze cylinders, 
and are preferably coated or impregnated with 
electron emitting material, Such as alkali earth 
metals, or the oxides thereof, particularly barium 35 
oxide or strontium oxide, or a mixture of these. 
When desired, said electrodes to and consist 
of sheet metal, such as nickel, Coated with elec 
tron emitting material. 
Said electrode 0 is electrically connected to 40 

said lead 9 by the support wire 2 fastened there 
to and fused into the press 6 of said stem 4. Said. 
electrode f is supported in said container f by 
wire 3 fused into the cone shaped end 2 of said. 
container f. A cone shaped cap 4 of insulating 45 
material is fastened to the tip of cone 2 to pre 
vent objects from coming into contact with the 
end of the Support wire 3 projecting from the tip 
of the cone 2. A helically coiled resistance wire 
5 closely surrounded by a thin tube 6 of insulat- 50 

ing material, such as glass, is fused to the pinch 
6 of the stem 4 and is eccentrically mounted in 
side said container . Said resistance 5 extends 
along the discharge path between said electrodes 
0 and and is connected at one end thereof to 55 



the current lead 7 and at the other end thereof to 
the electrode . One end of an elongated, auxil 
iary starting electrode 7 is fused into the press 
6 of said stem 4 and the other end thereof is ad 
jacent the electrode . Said auxiliary electrode 
T is in the longitudinal axis of the container 
and the electrode to and is connected to the cur 
rent lead 9 of said electrode 0 by the current 
lead B. The end of the auxiliary electrode 7 ad 
jacent the electrode f is thus at the same po 
tential as the electrode to and facilitates the 
starting of the main discharge between said elec 
trodes 0 and f. 
When potential is first applied to the lamp a gas 

glow discharge takes place between the end of the 
auxiliary electrode 7 and the main electrode . 
The main electrode is thus heated to an electe 
tron emitting temperature. The glow dischafge 
travels along the auxiliary electrode and trans 
fers to the main electrode to which is then heated thereby to an electron emitting temperature. , 
When said electrodes O and have been heated 
to a temperature at which a prolific emission of 
electrons therefrom takes place the glow dis 
charge changes to an arc discharge. The heat 
from the discharge, the electrodes O and f l and 
the resistance 5 quickly vaporizes the metal 
vapor during the starting period and maintains 
an effective vapor pressure in the lamp during 
the operation thereof. By an “effective vapor 
pressure' is meant a pressure such that the light 
emitted by the lamp is rich in rays characteristic 
of the metal vapor. 
The gaseous electric discharge device illustrated 

in Fig. 2 of the drawing is similar to that shown 
in Fig. 1 except that in this embodiment the re 
sistance 5 and the insulating tube 6 are mount 
ed in the longitudinal axis of the container . 
The end of the resistance 5 is connected to a 
support wire 8 fused into said conical part 2. 
Electrode it is supported by wire attached 
thereto, and to the support 8. The auxiliary 
electrode 7 is mounted eccentrically in the con 
tainer - in this embodiment. The starting and 
operating characteristics are the same as those 
described in connection with Fig. 1. Mounting 
the resistance 5 axially in the container is ad 
vantageous in securing an even distribution of the 
heat emitted thereby over the walls of the con 
tainer f. 
. It will be understood of course that when a 
chemically active metal vapor, such as Sodium 
vapor, is used in the lamp the container there 
of is made of a glass chemically resistant to such 
vapor, such as the boro-Silicate glasses now known 
in the art. A heat conservator, such as a double 
walled jacket in which the lamp is mounted, is 
useful in minimizing the heat losses from the 
lamp container to improve the efficiency of the 
lamp. 
While I have shown and described and have 

pointed out in the annexed claims certain novel 
features of the invention, it will be understood 
that various omissions, Substitutions and changes 
in the forms and details of the device illustrated 
and in its use and Operation may be made by those 
skilled in the art without departing from the 
broad spirit and scope of the invention, for ex 

2,087,759 
ample, other types of electron emitting electrodes, 
such as the indirectly heated Hull electrodes, are 
used when desired, and the lamp container is 
translucent, transparent or colored, when desired. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is:- 
1. A gaseous electric discharge device com - 

prising an elongated, tubular container, ther 
mionic electrodes sealed therein, current leads 
for said electrodes sealed into One end of said 
container, a gaseous atmosphere therein, a bal 
last resistance mounted. in said container, and a . 
tube of insulating material Surrounding said bal 
last resistance, one of said electrodes being 
mounted in the end of said container opposite 
the end thereof in which said current leads are 
sealed, said resistance-extending along the dis 
charge path between said electrodes and being 
connected to said last named electrode, another 
of said electrodes. being an auxiliary electrode 
extending along the discharge path between Said 
electrodes, terminating adjacent one of said elec 
trodes and being electrically connected to the 
other of said electrodes. , , 

2. A gaseous electric discharge device compris 
ing an elongated, tubular container, thermionic 
electrodes sealed therein, current leads for Said 

5 

0 

20 

slectrodes sealed into one end of said container, . 
* a raseous atmosphere therein, a ballast resist 
ance mounted in said container, and a tube of 
insulating material surrounding said ballast re 
sistance, one of said electrodes being mounted 
in the end of said container opposite the end 
thereof in which said current leads are sealed, 
said resistance extending along the discharge 
path between said electrodes and being connect 
ed to said last named electrode, another of said 
electrodes being an auxiliary electrode extend 

'ing along the discharge path between said elec 
trodes, terminating adjacent one of said elec 
trodes and beig lectrically connected to the 
othér of said electrodes, said resistance being ec 
centrically mounted in said container and said 
auxiliary electrode being mounted axially in said 
container. ; : : 3. A gaseous electric discharge device compris 
ing an elongated, tubular container, thermionic 
electrodes sealed therein, current leads for said 
electrodes sealed into one end of said container, 
a gaseous atmosphere therein, a ballast resist 
ance mounted in said container, and a tube of 
insulating material surrounding said ballast re 
sistance, one of said electrodes being mounted 
in the end of said container opposite the end 
thereof in which said current leads are sealed, 
said resistance extending along the discharge 
path between said electrodes and being connect 
ead to Said, last named electrode, another of said 
electrodes being an auxiliary electrode extending 
along the discharge path between said electrodes, 
terminating adjacent one of said electrodes and 
being electrically connected to the other of said 
electrodes, said resistance being axially mount 
ed in Said container and Said auxiliary elec 
trode being eccentrically mounted in said 
container. 
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