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The present invention relates to electric gase 
ous discharge devices, and particularly to light 
emitting discharge devices of the cathode glow 
type. A particular object of the invention is to pro 
vide a gaseous discharge device in which the 
cathode glow is confined to predetermined areas 
On the electrode surface. Another object of the 
invention is to provide a discharge device having 
a uni-directional light emission characteristic. 
Another object of the invention is to provide a 
device which will operate on either A. C. or D. C. 
without appreciable change in the direction of 
light emission. A further object of the inven 
tion is to provide a discharge device in which the 
heat radiation in the direction of light emission 
is minimized. Still another object of the inven 
tion is to provide a discharge device which will 
have a long useful life. Other objects and ad 
vantages of my invention will appear from the 
following detailed description of embodiments 
thereof, or from an inspection of the accompany 
ing drawing. The invention consists in an electric gaseous 
discharge device having the several new and novel 
features hereinafter set forth and claimed. 
For many purposes it is highly desirable to con 

fine the negative, or cathode, glow to predeter 
mined areas of an electrode surface, as is evi 
denced by the numerous efforts of previous in 
vestigators to achieve this result. Of the vari 
ous expedients suggested heretofore, however, all 
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have been extremely limited in utility, or else 
resultsd either in lamps which only temporarily 
had the desired characteristic, or in lamps which 
were so complicated and difficult to manufacture 
that they were prohibitively expensive. For ex 
ample, it has been proposed heretofore to coat 
that portion of an electrode from which it was 
desired to exclude the glow discharge with an in 
sulating substance such as mica or a lacquer. 
Experience has taught, however, that the glow 
rapidly crept over such a surface, due to the pro 
duction of a conducting film thereon, either by 
the sputtering of conducting particles onto said 
surface in the area contiguous to the glow Sup 
porting surface of the electrode, or by the reduc 
tion of the insulating Substance, or by both of 
these phenomena. Hence the coatings heretofore 
proposed have been found to be impractical and 
have not had any commercial use. I have now 
discovered, however, that the desired result may 
be readily attained by a novel construction of my 
invention. This new structure is based upon my 
discovery that if the particles comprising the 

(Cl. 16-126) 
glow Supporting surface not only have a lower 
Work function than that of the particles compris 
ing the Surface from which the glow is to be ex 
cluded, but also have an appreciably greater 
affinity for each other than they have for the 60 
particles comprising the latter surface, the glow 
is confined to the desired area throughout the 
useful life of the device. This logically follows, 
since the discharge will take place to the surface 
of lower work function, as is well known, and 65 
even if particles having the lower work function 
are Sputtered onto the surface of higher work 
function, they will sputter off again so rapidly 
that no appreciable glow discharge can take place 
to the latter surface. from the above that I do not find it necessary to 
use a Substance such as mica, lacquer, and the 
like, on the surface from which the glow is to be 
excluded, such as has been heretofore unsuccess 
fully attempted. In fact, when a coating of 75 
barium intermixed with the oxide thereof is em 
ployed for the discharge supporting surface, the 
most satisfactory substance which I have found 
for use on the surface from which the glow is to 
be excluded is aluminum or aluminum oxide. 80 
Antimony, Selenium and copper oxide are exam 
ples of other metals or oxides thereof which simi 
larly confine the glow to the barium coated sur 
face, and can be used, if desired, in place of the 
electrically conducting aluminum or the electri- 85 
cally insulating oxide thereof in the manufacture 
of devices such as low voltage lamps. As a result 
of my new invention it is thus now commercially 
feasible for the first time to produce a gaseous 
discharge device having the glow confined to any 90 
desired area on an electrode surface. My invention is especially useful in producing 
discharge devices for use in signs, in inspection 
work, and the like where light from only one 
direction can be utilized, since by constructing 95 
a discharge device with flat electrodes arranged 
in substantially the same plane, with the back 
of said electrodes coated according to my inven 
tion, a light Source having a uni-directional light 
emission characteristic on either A. C. or D. C. 100 
is obtained, eliminating substantially all the re 
flection losses heretofore suffered with other types 
of artificial light sources. Furthermore, by suit 
ably treating the face of the electrodes the glow 
may be caused to present a legend within each 105 
discharge device, if desired, this legend remain 
ing clear and unblurred throughout the life of 
the device. In Some cases, as in the inspection of articles 
where a close temperature control is necessary, ll0 
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11 lending rigidity to the assembly. Said elec 
trodes 10 are arranged in a plane which is parallel 
with the axis of the envelope 1 with the adjacent 
edges thereof parallel and about a millimeter 
apart. The edges of said electrodes 10 which are 
adjacent to the walls of the envelope 1 are rolled 
over in an arc of approximately 180 having a 
radius of say 1 or 2 m. m. so that the edges there 
of will not be directed toward said walls. The 
ends of said electrodes 10 may also be rolled Over 
in like manner if it is desired to reduce Sputtering 
therefrom. Said electrodes 10 are coated on both 
front and back in the same manner as the elec 
trodes 4, and a similar gaseous atmosphere is 
employed. With this construction the light is 
emitted toward the side of the envelope 1, instead 
of toward the end, as in the structure of Figs. 
1 and 2. In the modification of the structure of Figs. 
1 and 2 which is shown in Figs. 5 and 6 the elec 
trodes 14 are formed as quadrants of a hollow 
sphere, so arranged as to jointly present a hemi 
spherical surface toward the end of the bulb 1. 
With this construction, which gives a slightly dif 
ferent light distribution which is desirable in cer tain cases, it is unnecessary to turn the edges of 
the electrodes, since the edges already extend in 
the desired direction. In all other respects this 
modification is identical with the structure of 
Figs. and 2. In Figs. 7 and 8 the principle of my invention 
is shown as employed to confine the cathode glow 
to predetermined areas of the face of the elec 
trodes 4 of a structure such as illustrated in Figs. 
and 2. In IFig. 7 the dotted area 5 has a coating 

of low work function, while the back of Said elec 
trodes and the area within the letter 'A' on the 
face thereof are coated with the aluminum paint. 
In operation the letter 'A' remains dark against 
the bright background provided by the remainder 
of the electrode. The structure of Fig. 8 is iden 
tical save that here the letter area has the coat 
ing of low work function 5 while the background 
is coated with aluminum, with the result that the letter appears bright against a dark background. 
In either case the delineation of the letter or other 
legend remains unimpaired throughout a long 
useful life, due to the effect of the aluminum in 
resisting any creeping of the glow. 
With each of the above constructions it is ap 

parent that the light will have a uni-directional 
characteristic which will remain substantially un 
changed during operation on either A. C. or D. C. 
circuits. Due to the novel configuration of the 
electrodes the excessive Sputtering onto those 
portions of the envelope 1 through which light is 
to be transmitted, which would normally be en 
countered with such an arrangement of the elec 
trodes, is avoided, the devices therefore having a 
long useful life. While my invention has been described by ref 
erence to certain embodiments thereof, it is to be 
understood that it is not limited thereto, and that 
various omissions, substitutions, and changes may 
be made in the structure described, within the scope of the appended claims without departing 
from the spirit of my invention. 

I claim as my invention: 1. An electric gaseous discharge device Com 
prising a sealed envelope having a gaseous at 
mosphere therein, and metal electrodes Sealed 
into said envelope, at least one of said electrodes 
having a portion thereof coated with an alkaline 

3 
activating substance of low work function, and 
another portion of said electrode coated with a 
metallic material having a lower affinity for par 
ticles of said coating of low work function than 
Said particles have for each other, whereby the 
discharge is confined to the alkaline coated por 
tions of Said electrode throughout the life of said 
device. 2. An electric gaseous discharge device com 
prising a Sealed envelope having a gaseous at 
moSphere therein, and metal electrodes sealed 
into said envelope, a portion of the surface of at 
least one of said electrodes being coated with an 
alkaline substance having a low work function 
while another portion of said surface is coated 
With aluminum. 3. An electric gaseous discharge device com 
prising a Sealed envelope having a gaseous atmos 
phere therein, and electrodes sealed into said en 
velope, a portion of the surface of at least one of 
Said electrodes consisting of an alkaline substance 
having a low work function while another portion 
of Said surface consists of aluminum oxide. 

4. An electric gaseous discharge device com 
prising a sealed envelope having a gaseous atmos 
phere therein, and electrodes sealed into said en 
velope, at least one of said electrodes having a 
portion thereof coated with an alkaline metal in 
termixed with the oxide thereof, and another 
portion of said electrode coated with a material 105 
to which particles sputtered from said alkaline 
coating do not readily adhere. 5. An electric gaseous discharge device com 
prising a sealed envelope having a gaseous atmos 
phere therein, and electrodes sealed into said en- 110 
velope, a portion of the surface of at least one of 
Said electrodes consisting of an alkaline metal 
intermixed with the oxide thereof while another 
portion of Said Surface consists of aluminum. 

6. An electric gaseous discharge device com- 1 
prising a sealed envelope having a gaseous at 
mosphere therein, electrodes sealed into said en 
velope, a coating of a substance having a low 
work function on the face of at least one of said 
electrodes, and a coating of a material to which 120 
particles Sputtered from said first mentioned 
coating do not readily adhere on the back of said 
electrode, said material having a black substance 
intermixed therewith. - 7. An electric gaseous discharge device com 
prising a sealed envelope having a gaseous at 
mosphere therein, electrodes sealed into said en 
velope, a coating of an alkaline metal on the 
face of at least one of said electrodes, and a coat 
ing of aluminum on the back of said electrode, 130 
Said aluminum being intermixed with carbon to 
increase the heat radiation therefrom. 

8. In an electric gaseous discharge device, in 
Combination, a sealed envelope, a gaseous at 
mOSphere therein, and Substantially plane elec- 135 
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...trodes sealed into said envelope, the edges of said 
electrodes presenting a rounded contour to the 
nearest portion of Said envelope, said edges being 
out of contact with any insulating medium. . 

9. An electric gaseous discharge device com- 40 
prising a Sealed envelope having a gaseous at 
mosphere therein, and metal electrodes sealed 
into said envelope, a portion of the surface of at 
least one of Said electrodes being coated with an 
alkaline substance having a low work function 145 
while another portion of Said Surface is coated 
with finely divided aluminum. TED E. FOULKE. 
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