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1 Clain. 

This invention relates to electronic discharge 
type lamps and particularly to the Smaller low 
power glow type lamps. 

It has been found that in the operation of 
lampS of the type herein disclosed a tendency 
existS for Cathode Sputtering to cause discolora - 
tion of the lamp bulb walls. It is an object of 
the invention to provide a glow lamp in which 
lamp discoloration is reduced to a minimum. 
A further object of the invention is to provide 

a glow lamp in which the cathodes conform to 
a geometrically regular structure Sinillar to that 
of its enclosing bulb. 
A further object of the invention is to provide 

a glow lamp in which the light is emitted there 
from uniformly in all directions. 
A further object of the invention is to provide 
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a glow lamp in which the electrodes are rigidly 
held in closely spaced relation each forming sub 
stantially one-half of a regular geometric figure 
whose external surface is uninterrupted. 
Other objects and features will more fully ap 

pear from the following description and will be 
particularly pointed out in the claim. 
The broad aspects of the invention are en 

bodied in a glow lamp having a pair of electrodes 
rigidly mounted within a transparent envelope. 
The electrodes are composed of hollow hemi 
spherical elements juxtaposed and having their 
peripheral edges adjacent each other and Spaced 
a Short distance apart. In this manner the two 
electrodes present a substantially complete and 
Symmetrical hollow Sphere. 
A pair of lead wires extend into the envelope 

and act as supports for the electrodes which de 
sirably have an emissive coating applied to them 
in the Conventional manner. 
To present a better understanding of the in 

vention a particular embodiment, thereof will now 
be described and illustrated in the accompanying 
drawing in Which: 

Figure 1 is a general view of a lamp embodying 
the invention; 

Figure 2 is a perspective view of one of the 
electrode elements detached from the lamp; 

Figure 3 is a cross sectional view through the 
assembled electrodes; and 

Figure 4 is a plan view of the electrodes. 
In the development of glow lamps of the type 

herein disclosed the structure of the cathodes 
thereof has much to do with the efficiency and 
long life of the lamp. The cathodes 5 and 6 of 
the present invention combine the benefits of 
high efficiency and attractiveness. The cathodes 
are enclosed in a glass envelope T which is pro 
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vided with a stem portion 8. A pair of lead 
wires 9 and iO extend through and are sealed 
into the stem portion with their inner ends pro 
jecting into the envelope. The Outer ends of 
the lead wires may desirably be Secured to a 
Suitable base member not ShOWn. 
The cathodes 5 and 6 are hollow hemispheres 

of equal size drawn from sheet metal such as 
nickel or other suitable material and are held in 
position with their peripheral edges in juxta 
posed relation and spaced a slight distance apart 
whereby the two cathodes form a hollow sphere 
whose contour is interrupted only by the slight 
separation between the cathodes. 
The electrodes are supported upon the lead 

wires 9 and 9 to the upper ends of which they 
are fastened preferably by welding. The upper 
ends of the wires extend diametrically across the 
concave face of the electrodes and are Welded at 
their points of contact with the peripheral edges 

as at 2 and 3. The lead wires are received 
in notches 4 in the cathode to permit the Wires 
to extend into the cathodes sufficiently to insure 
that no part of the wire will extend outward 
beyond the plane of the peripheral edge of the 
cathode. By so securing the cathodes to the lead 
wires the cathodes may be closely spaced Without 
causing the lead wires to engage each other or 
interfere with the proper operation of the device. 
To create a rigid and efficient connection be 

tween the cathode and lead Wires it has been 
found of advantage to reinforce the points of 
connection between the cathodes and their sup 
ports. A desirable means of doing this is to form 
semi-cylindrical ears 2, desirably struck from 
the metal of the cathodes and within which the 
Wires are received. 

Desirably the inner ends of the lead wires are 
bent outwardly to facilitate the welding opera 
tion after which the electrodes are properly po 
sitioned by bending the lead wires between the 
stem of the lamp and the cathodes into the gen 
eral shape shown in the drawing. 
The lead wires may be in One piece as shown 

in Figures 1 and 2 or they may be made as shown 
in Figure 3, wherein the portion of the wires ex 
tending inward from the stem 8 are short as at 
5 and 6. In this construction the cathodes are 
Secured to short sections of lead wire 7 and 8 
the bottom ends of which are bent outwardly to 
cross the wires 5 and 6 to which they are welded 
at 9 and 20. - 

Before the electrodes 5 and 6 are assembled 
into their final position desirably their inner Sur 
faces are coated with a gettering agent such as 
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a suspension of powdered zirconium while their 
outer surface is coated with a Suitable activating 
agent such as barium dioxide. The latter coating 
may be applied before the final assembly and 
adjustment of the electrodes upon the Stern or 
thereafter. 

If desired, a suitable fiuorescent coating may 
be applied in the conventional manner to the in 
ner surface of the envelope after which the 
stem is assembled to the envelope. 
The lamp is then placed in a radio frequency 

field to heat, its elements sufficiently to break 
down the coating into oxide thus preparing the 
electrodes for their proper function. 

During the heating operation the ailip is ex 
hausted after which a low pressure of inert gaS 
may be admitted to the envelope in the usual 
manner after which it is sealed off and a Slit 
able base applied thereto. 
As above stated the phenomenon of Sputtering 

with consequent discoloration of the lamp bulb 
has been a serious limiting factor in the life and 
eficiency of such lamps. In the present invention 
discoloration is reduced to a minimum by reaSOn 
of the spherical shape of the cathodes which pre 
sent no sharp edges extending toward the Wall of 
its envelope. It has been found that the greatest 
source of discoloration of the lamp is from Sput 
tering which takes place from sharply defined 
edges such as the unbeaded edge of a sheet metal 
element within the lamp. flowever, if such edge 
or edges are turned away from or if the plane 
of the margin forming the sharp edge extends par 
allel or concentric to the wall of the lamp en 
velope, sputtering if it occurs, will deposite a mini 
nunn of particles upon the envelope wall. 

iêy constructing the eiectrodes according to the 
invention discoloration is greatly reduced without 
resorting to beading the edges of the electrodes or 
constructing electrodes having abrupt surface 
contour changes. Irregular contour forms have 
been used prior to the present invention chiefly 
to obtain added mechanical strength. For many 
reasons the use of electrodes having abrupt con 
tour changes have proved to be ineficient in Op 
eration and cause trouble in manufacture. In the 
present invention special shapes for mechanical 
reasons are not required because the relatively 
rigid lead Wires are Welded to the electrodes at Op 
posite points along their edges and the welding is 
facilitated and reinforced by the use of the ears 
2. 
In the present invention the shape of the elec 

trodes is chosen to best function electronically and 
to reduce discoloration of the lamp while their 
necianical rigidity is taken care of by the novel 
manner of supporting the electrodes. 

Distinct advantages arise from the use of true 
hemispherical form for the electrodes in addition 
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4. 
to those above pointed out. When spray coating 
the exterior of the electrodes their symmetrical 
shape insures that the coating will be evenly ap 
plied. When irregular shaped cathodes are used 
such as those having flanges, grooves or ridges, the 
coating material tends to accumulate upon cer 
tain areas more than upon others especially at 
the junction, betweein inain areas thereof and 
flanges, ridges or grooves. The present invention 
eliminates this trouble. Moreover, during the 
Spray coating the edges of the cathodes may be 
pressed into contact, thus preventing the material 
from reaching the inner surfaces thereof. The 
cathodes are thus properly separated. 
The spherical form of electrode of the present 

invention presents no abrupt changes in contoul' 
thus promoting uniform cathode breakdown by 
radio frequency induction heating. The uniform 
Surface insures even heat distribution as con 
pared to even heat, induced in irregular Shaped 
electrodes caused by non-uniform flux paths. 
The ears 2: provide a convenient means for 

handling the cathodes to prevent contamination 
of or injury to their surfaces either before or 
after coating and before they are welded to their 
SupportS. 
The Cathode structure of the invention also in 

proves the starting characteristics of the lamp. 
The relatively sharp oppositely disposed periph 
eral edges of cathodes present a minimum in 
pedance to the applied starting voltage since the 
Starting discharge takes place in a straight line 
between the said edges. This starting character 
istic is further in proved by the presence of burrs 
at the cathode edges caused by the die which 
forried the cathodes. This improved starting fea 
ture insures consistent and positive starting of 
all lamps. Moreover the starting ability of the 
lamps is further inproved by the close spacing of 
the cathodes permitted by the special method of 
Securing the cathodes to the lead wires as above 
described. 
What I claim is: 
A negative glow type discharge lamp compris 

ing an envelope of substantially spherical form, 
a Stern Sealed in said envelope, a pair of lead-in 
Wires sealed in said sten and extending into said 
envelope, a pair of hollow hemispherical electrodes 
mounted. On Said lead-in-Wires with their concave 
faces adjacent, each other but Spaced a short dis 
tance apart whereby said electrodes define a spher. 
ical body Substantially concentric with the en 
velope in which they are enclosed, each of said 
lead-in-wires extending across the concave faces 
of said electrodes, and a sleeve-like reinforcing 
member disposed at two points on opposite pe 
ripheral edges of each of said electrodes. Within 
Which said iead-in-Wires are received. 

ARNOLD L. PEACOCK. 


