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This invention relates to gaseous discharge 
lamps of the tubular type and comprises an im 
proved lamp having a re?ecting surface incor 
porated in such a manner therein that the light 

5 from the lamp is concentrated and directed in a 
beam of controlled direction rather than being 
uniformly emitted from all sides of the tube as 
heretofore. . , _ 

More speci?cally my invention concerns ways 
10 and means of accomplishing this result in a rel 

atively exact manner, since a generally satisfac 
tory result will not be obtained, for example, by 
the simple expedient of making one half of the 
conventional cylindrical tube into a suitable re 
?ecting surface. A re?ecting gaseous discharge 
lamp of this simple design, while de?nitely 
superior to the same lamp without the re?ecting 
surface, in thematter of directing and concen 
trating the light. will have a very wide cut-off 

.20 angle, much greater than 180°, because‘of the 
high degree of luminosity of the curved trans 
mitting area of the tube. This effect produced 
by the glowing tube surface, which appears to act 
as the light source, and which, because it stands 
out in a curved surface in ‘front of the re?ecting 
area, actually sends rays back behind the plane 
delineating the re?ecting area. Thus in the 
case of a cylindrical tube made into a re?ecting 
surface over half its area bounded by a plane 
passing through the axis of the cylinder, the cut 
o?‘ angle, instead of being 180°, actually is very 
much'greater, and this makes control of the rays 
from such a simple re?ecting gaseous discharge 
lamp extremely di?icult. 
In order to avoid this effect of an extremely 

wide angle of cut-off and almost uncontrolled 
direction of the rays from such a re?ecting 
gaseous discharge lamp, it is proposed to impart 
to it three novel characteristics, viz.—(1) make 
more'than one-half of the surface area of the 
tube into the re?ector (so that more than half 
of the cross section of the tube perpendicular to 
the axis constitutes the re?ecting surface), (2) 
?atten the transmitting surface, so that it does 
not appear to stand out in front of the re?ecting 
area, and (3) shape the tube so that it is no 
longer a cylinder, not only ?attening the trans 
mitting area, but also deepening the trough, the 
surface of which is the re?ecting area. Any one 
ofithese characteristics alone will aid in reducing 
the angle of cut-off and will make possible better 
control of the light 'rays, and a complete solution 
of the di?iculty is readily possible by employing 
two or more of these characteristics in combina 
tion. - 
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(01. 176-124) 
A gaseous discharge lamp of this character may 

be constructed to transmit substantially all its 
light within the con?nes of a de?nite beam of the 
desired shape and direction, and thus be utilized 
as a more efficient source of illumination than 
the gaseous discharge lamps heretofore available. 
Moreover, a lamp of this characteristic has a wide 
?eld of application not satisfactorily ?lled in 
the past. For example such a lamp may be used 
in front of a show window without upsetting the 
desired color effect within the display area. 
Since the light rays emitted by a gaseous dis-. 
charge lamp are usually of pronounced color, 
such rays are most undesirable for illuminating 
colored articles and great care must be taken not 
to allow rays from the lamp to fall upon goods 
being displayed. Green rays, for example, are 
effective to turn yellow goods to a mustard color, 
or orange goods to a brownish color. In using a 
gaseous discharge lamp constructed in accord 
ance with the present invention, however, it is 
possible to direct all the rays of the lamp out 
wardly and. thus keep the show window space 
clear of the undesirable rays. 
While my invention may be applied to lamps 

having a gas-?lled tube of circular cross section, 
in the preferred embodiment of my invention I 
propose to carry the invention further and utilize 
it in lamps having a tube of non-circular cross 
section, for example, in tubes having a longitu 
dinally ?attened transmitting face, and reflect 
ing walls comprising the body of the tube and 
terminating at its transmitting face. The body 
of the tube may be of any desired cross-sectional 
shape suitable to contain the column of ionized 
gas, or its walls may be shaped to re?ect the light 
emitted from the gas column outwardly through 
the transmitting face of the tube. For example, 
I have shown herein a tube having a ?attened 
transmitting face and a trough-shaped body por 
tion provided with a re?ecting coating. Pref 
erably, and as herein shown, the re?ecting sur 
face may comprise more than half of the pe 
ripheral area of the tube. In accordance with my 
invention, the re?ecting surface is incorporated 
in the lamp itself as an applied metal coating, or 
part of the tube may be of white opalescent glass 
and so act as a re?ector. The transmitting sur 
face on the other hand, may be of clear glass or 
frosted or otherwise treated in accordance with 
the requirements of the service to be supplied. 
The lamp of my invention may be employed 

for advertising purposes and the tube bent into 
any desired con?guration with its transmitting 
face directed as desired. For illuminating pur 
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2 
poses a plurality of adjacent gas ?lled tube sec 
tions may be utilized, as by bending the tube 
into the form of a compact ?at spiral or adja 
cent bend or waves or by arranging a series of 
straight sections in manifold relation. 
These and other features of the invention will 

be best understood and appreciated from the fol 
lowing description of several preferred embodi 
ments thereof, selected for purposes of illustra-' 
tion and shown in the accompanying drawing, in 
which, . 

Fig. 1 is a view in elevation of a lamp in which 
‘is employed a tube of circular cross section, 

Fig. 2 is a corresponding view in cross sec 
tion on enlarged scale, 

Figs. 3 and 5 are views in elevation of lamps in I 
which are employed tubes of non-symmetrical 
cross section, 

Figs. 4 and 6 are corresponding views in cross 
section on enlarged scale, 

Fig. '7 is a view in elevation of a lamp having 
a tube of ?at spiral form. 
The gaseous discharge glow lamps herein illus- 

trated may contain neon gas, argon, carbon diox 
ide, mercury or sodium vapor, or any other gase 
ous medium suitable for the maintenance of a. 
gaseous discharge between suitable electrodes 
within appropriate pressure ranges, or this gase 
ous discharge may be excited by any other suit 
able means' such as a high frequency electro 
magnetic ?eld set up by an oscillating vacuum 
tube or a spark coil, etc. Electrodes are used 
with high voltage alternating current but are 
unnecessary‘ with the high frequency ?eld set 
up by such means as the oscillating vacuum tube 

' and spark coil, for example. 
The lamps shown in the drawing are repre 

sented more or less conventionally. In Figs. 1' 
and 2 the tube III of the lamp is circular in cross 
section and provided with an exterior coating ll 
of metallic silver constituting a re?ecting surface 
extending circumferentially approximately 120° 
and covering the tube Hi from end to end. The 
tube is provided with end caps and electrodes 
which are represented conventionally. In this 
lamp light is transmitted through the clear por 
tion of the tube in a beam directed forwardly 
and this beam is reinforced by re?ected light 
which is con?ned against spreading by the re 
?ecting coating II. It will be seen therefore 
that the lamp provides a wide band of diffused 
light whose marginal portions emanate from the 
forward uncoated portion of the tube III, the 
light band being intensi?ed in a central zone by 
light re?ected from the coating II. 
The tube of the lamp shown in Figs. 3 and 4 

is not symmetrical in cross section and comprises 
a trough-shaped portion 12 which is provided 

face. 

2,185,400 
with an exterior coating ll of metallic silver 
and a ?attened transmitting face I! which may 
be clear or frosted as desired. In this lamp the 
amount of diffused light transmitted is reduced 
as compared to the lamp of Figs. 1 and 2 by 
the ?attening of the face l3. The arrangement I 
of the side walls of the trough-shaped portion 
I2 is substantially parabolic so that the lamp 
emits a large proportion of its light in (af'con 
vcentrated beam of substantially parallel rays. 

The lamp of Figs. 5 and 6 is also non-sym 
metrical in cross section comprising a tube hav 

a ing an outwardly convex transmitting portion 
l5 and a concave rear wall l6 externally pro- _ 
vlded with a coating ll of metallic silver. This 
lamp is effective for emitting a wide band of dif 
fused light supplemented by a divergent band of 
light re?ected by the coating II. 
The lamp of Fig. 7 comprises a tube having 

a portion l9 trough-shaped in cross ‘section and 
a ?attened transmitting face Ill. The trough 
shaped portion is provided with a coating 20 
of metallic silver and the tube as a whole is 
given a spiral form so that it constitutes a unit 
of substantially circular outline acting to trans‘ 
mit a relatively small amount of diffused light 
transversely and a relatively large amount of re 
?ected light in a direction perpendicular to its 
general plane. , 
Various other applications of the invention will 

be apparent to those skilled in the art and 
changes in design, construction and arrangement 
are contemplated to meet different service de 
mands. While metallic silver has been referred 
to as the material of the re?ecting coating of 
the lamps; any material suitable to provide an 
e?icient re?ecting surface may be employed with 
in the scope of the invention. 
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Having thus described my invention what I - 
claim as new and desire to secure by Letters 
Patent of the United States is, 

1.,A gaseous discharge lamp comprising a gas 

40 

?lled tube having a longitudinal convex trans- ‘ 
mitting face and back wall convex in the same 
direction and of ?atter curvature, means for 
maintaining a glow discharge within the tube, 
and a re?ecting metallic coating upon the out 
er surface of the back wall. 

2. A.‘ gaseous discharge lamp comprising an 
elongated tube having a longitudinal transmit 
ting face of clear glass and a longitudinal re 
?ecting face which is inwardly convex and re 
entrant and which merges into said transmit 
ting face, means for maintaining a glow dis 
charge within the tube, and a metallic re?ecting 
coating upon the outer surface of said re?ecting 
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