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My invention relates to luminous devices. 
In its broader aspect my invention com 

prises means adapted to be associated with 
a source of light for not only augmenting 

5 and boosting-up the lighting eiïect,'but also 
_ fordispersing and refracting the light rays ' 

to provide a more uniform glow or lighting 
eifect. ' _  

The invention is adaptable to various types 
10. of luminous devices', including lighting de 

vices, display devices, and includin _ also 
signs and the like, and the general object of 
my invention in such adaptations is to pro 

-_ vide uniform diffusion and increased bril 
l'5 liance of the lighting eifect. 

In the general adaptations of my inven 
tion, it includes a device or .devices adapted 
to be associated with a light source, and in 
cludes translucent light-refracting and light 

20 augmenting means whereby the device or de 
vices will be illuminated with uniform maxi 
mum intensity not‘onlyby the light rays pass 
ing directly from the source o‘f‘light, but such 

_ illumination will be in turn augmented and 
2" intensified by rays of light from extraneous 

sources.  '  

For purposes of illustration and not by 
way of limitation, the invention is herein 

n Sìillustrated as applied particularly to a dis 
"3 play device such as a luminous; sign, wherein 

the luminous element comprises an illumi 
nated bulb in the form of a tube enclosing a 
column of gas electrically excited so as to 

„_ glow and produce a source of light. This 
"" type of tube is popularly known as a _“neon 

 tube”. > 

Many of the inherent advantages of my 
' _invention are clearly illustrated by an expo 

,_ sition of its adaptation to a display sign of 
" a neon tube type. In this type of sign here 

tofore made Aand prior to my invention,l the 
thickness of the glass tube on either side of 
the. enclosed column of excited, luminous gas 

4, was quite perceptible, and in a measure de 
d tracted from the appearance of the sign, and 

.or joining, of` two sections of tubin without 

there'were numerous other deficiencies in 
4these signs hereinafter brought out which my 
present invention overcomes. 
One of the objects of my invention is to ` 

provide a gas-filled luminous device wherein 
_means is provided for au inenting and for ̀re 
fracting or dispersing tâe lighting e?'ect of 
the luminous gas in such a manner as to cause 
a uniform glow of unusual brilliance. 
_ One of the objects of my invention resides 
1n providing a luminous device so constructed 
that light rays of quite feeble _intensity will 
cause the practical illumination of the device 
so that even in dark places it will glow and 
attract attention. ` « _ 

Another object of my invention, particu 
larly in its adaptation to the gas-filled lumi 
nous tube type of display device, is to' pro 
vide means for augmenting and refracting or 
dispersing the light from a luminous column 
of gas in such a manner as to veliminate the 
heretoforeI objectionable appearance and 
presence of the glass wall on either side of 
and enclosing this central column.. 
Another object in connection with the 

adaptation of my invention to so-called 
“neon tube” display signs is to permit the 
utilization of glass tubes of smaller diameter, 
while maintainin - practically the equivalent 
lightil'ig e?'ect as ormerly produced by tubes 
of larger diameter, and whereby, as a result 
of the use 'of the tubes of smaller diameter, 
sharper bends in the glass tubes may be 
utilized in the formation of indicia or char 
acters of the display device. ' 30 
Another object of my invention as adapted 

70 

75 

~to so-called “neon tube” display signs 4re 
sides/in the production of such a tube con- ̀ 
struction which permits the welding, sealing 

Ithel formation of.' _unsightly bad joints or 
glass junctions. - l ' - . 

Yet another object Voîf my invention, both 
in its broader aspects and _in its adaptation 
to neon'tube devices, resides in the provision 
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of means for producing a practical and ef 
iicient li hting eii'ect in the daytime as well 
as at nig t-time.  
Yet another object of my invention, both in 

its broad aspects and in its adaptation .to 
so-called “neon tube” constructions, resides 
in the provision of means for producing 
colored effects more eñ‘iciently and economi 

Yyet another object of my invention, as 
particularly applied to so-called “neon' tube” 
Adisplay devices, resides in the` provislon of 
means for practically eliminating the pres 
ence of so-called “paint-outs”. 
These and other objects of my invention 

will be apparent from the perusal of the fol 
, lowing specification, when taken in connec 
_tion with ythe accompanying drawing, 
wherein: l 

Figure 1 shows one of the adaptations of 
my present invention, to-wit, my invention 
as applied to a display device such as a si 
of so-called “neon tube” type, showing t e 

‘ glass tube as provided .with a coating of 
luminescent material; . 
Figure 2 is a cross-sectional view of the 

glass tube shown in Figure l, showing-the 
exterior coating of luminescent material; 
Figure 3 is a perspective view of one end 

of a modified form of‘my invention as ap 
plied to a so-called “neon tube” display de 
vice; and - 
Figure 4 is a cross-sectional .view of a modi 

iied form of tube illustrated in Figure 3. 
' Referring to my invention in detail, I have 
ound that by "coating a transparent carrier 
such as glass, with a translucent, luminescent 
medium such as fluorescent or phosphores 
cent material or a combination of said ma 
terials, that light rays, in passing through 
said medium or if projected upon said me 
dium, will be considerably augmented and 
will be refracted and dispersed so as to cause 
the medium to glow in a uniform manner 
with marked brilliance. I have found, for 
instance, in the adaptation of my invention 

‘ to lighting devices where the source of light 

35 

60 

is enclosed within a. glass shell or tube, that 
if the shell or tube be coated with a trans 
lucent, luminescent medium, the source of 
light therewithin will cause a uniformly 
diffused glow or effulgence throughout the 
entire coating, due to the refractive or dis 
persive character of the coating, and in ad 
dition the lighting effect will be greater, due 
to its luminescent characteristics. vIn addi 
tion, the lighting due to the internal source 
of light will be enhanced or increased by any 
extraneous rays of light which may be pres 
ent. I have also found that in the utilization 
of color effects the luminescent coating of 
selected or desired color is greatly enhanced 
by the refractive characteristic of the coating. 
It _is to be clearly understood that these char 
acteristics of my invention are not restricted 
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' to so-called “neon tube” devices, but are of 
more general ap lication. 4  . 

Inasmuch as have selected a gas-filled, 
luminous tube display device as a means for 
illustrating my invention, I desire to point 
out its advantages in connection therewith. 
Prior to my invention, these luminous gas 
.filled tubes had been objectionable in the fact 
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that the luminous column of gas appeared as ' 
quite distinct from the relatively thick glass 
walls ofthe tube, and the lighting effect was 
Vmore or less confined` by the central part of 
the glass tube. Various attempts ̀ have been 
>made to eliminate' this disadvantage, but with. 
out practical success. In some instances at 
tempts have been made toy utilize frosted 
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tubes, but they have tended to deteriorate, ' 
crack, and make black marks'. So also in the ' 
use of frosted tubes, where it has been neces 
sary to weld or join one tube section to an 
other, it has been found that the-frosted 
tubes make very bad joints, which seriously 
interfere` with the commercial appearance 
and sale of such tubes. Inïiëïtlie use of the 
former types of tubes, it has been necessary 
to utilize glass tubing of a predetermined 
maximum diameter in order to produce a 
practical and suiiicient lighting eil’ect from 
the central luminous column of gas, and these 
glass tubes of larger diameter have prac 
tically precluded the utilization of sharp 
bends in the glass because of tendency tov 
crack. Furthermore, tubes heretofore used 
have not provided a suiiiciently eii‘ective il 
luminative sign effect in the daytime. These 
and other deficiencies well known in the art 
my resent invention overcomes, as will here 
ina er be more fully explained. Y 
In applying my invention to the gas-filled 

tube type of device, I have been able t0 elimi 
nate these and other deficiencies by coating 
the exterior glass Wall of the tube with a 
translucent, luminescent coating which, while 
permitting the maximum4 quantity of light 
to pass therethrough, has a refractive and 
ydispersive and luminescent eifect upon the 
light rays, so that, as a result of the refrac 
tive l and dispersive characteristics of [the 
coating, the entire tube glows with a uni 
form effulgence or lighting effect so that the 
heretofore objectionable appearance of the 
glass walls is eliminated. In addition to this 
unusual dispersive or refractive power of the 
coating, it also possesses the beneficia-l char 
acteristic of boosting up, augmenting or in 
creasing the lighting effect of the internal 
column of excited gas, so that increasedÀ bril 
liance is produced. . 
By the term “luminescent coating” I mean 

a coating of any material which, when ex 
posed to the influence of light, has or devel 
ops the power of emitting luminescence which 
has no connection with ordinary thermo 
radiation. This power of luminescence is of 
two types: fluorescence and phosphorescence. 
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In fluorescence the luminescence is only vis 
ible during the period of excitation and van- ' 
ishes the insta-nt the excitation ceases, while 
in phosphorescence the luminescence con 
tinues for a measurable time after the excita 
tion has ceased. In the case of phosphor 
escence the persistence, or period of time 
during which the luminescence persists after 
the excitation ceases, varies enormously with 
diñ‘erent substances, all of which are well 
known in the art. f 

I prefer the coating of fluorescent material,v 
and these fluorescent coatings may be of vari 
ous colors. I have in mind the utilization, 
for instance, of a luminescent, íiuore'scent 
coating such as urain, which is an orange 
color, or entian violet, which is a violet col 
or, or ma achitc, green, or ethyl eosin, which 
is red. As a phosphorescent coating any one 
ofV suchwell known substances maybe used, 
as, for instance, zinc or calcium sulphites. 
In the utilization of a iluorescent or phosphor 
escent coating on a plain glass tube, I haveV 
found that this coatlng, when exposed to a 
light such as the central column of excited 
gas, excites the coating in such a way that 
the coating itself gives oíf light and dis 
perses the light in such a manner that the 
light given off by the tube will bev greater 
than the light which is emitted by the central 
column of excited gas itself, and this coating 

' will so disperse or refract the light that the 
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glow will be practically uniformly co-ex 
tensive throughout the entire length and _di 
ameter of the glass tube. By .the utlllzation 
of these> translucent, fluorescent or phosphor- y 
escent coatings on the glass tubing, diíi'er 
ent color eñ'ects may be easily obtainable. 

In accordance with another aspect of my 
invention, I may accomplish further objects 
of my general invention, by providing the 
glass tube itself with a plurality of light 
refracting and dispersing elements which, 
within the contemplation of the broader fea 

' tures of my invention, may be incorporated 
as an integral part of the glass itself, or may 
be adhered to the surface of the glass by suit 
able adherents such as, for instance, a varnish, 
or by a translucent coating and particularly 
a luminescent coating previously mentioned, 
to wit, a fluorescent or phosphorescent coat 
ing. As a practical exemplification ofa tube 
constructed with a plurality of relatively 
fsmall refractive and dispersive elements, I 
haveshown in Figure 3 of the drawing my 
improved form of tube wherein the usual 
glass tube 2 is provided with an externall 
coating of relatively small or minute light 
refracting elements such as beads, prisms or 
other small bodies capable of refracting light. 
In the selected embodiment of my invention 
I have'used small glass beads. These glass 
beads may be adhered thereto by means of\ 
any type of suitable varnish, or by means of 
other adherents, but I prefer to utilize the 
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translucent, fluorescent or phos horescent 
coatlng heretofore described.> ese 'glaœ 
beads may be vformed round, square or as 
4small glass prisms. In fact,- they may be of 
any s_hape and material which will produce 
the rlght refractive and dispersive effect de 
scribed herein. In some instances I may use - 
small globules of varnish or the like suitably ` 
adhered to the 
dis ersion. - 

A n Figures 1 and 2 ofthe drawing, I have 
shown a lass tube 2 as coated with any type 
of light-lntensifying and dispersing or re 

glass for effecting the light 

vfracting substances 4 such as, for instance, 
'the fluorescent or phosphorescent coating 
_hereinbefore described. 
_. In Figures 3 and 4 of the drawing I have 
shown the modification wherein the relatively 
small light-refracting elements in the form ' 
-of glass beads are applied as a coating to 
the tube on account of eing adhered thereto, 
>preferably by a coating of a luminescent ma 
terial. p 

From the foregoing description it will be 
Vseen that the display device constructed in 
accordance with my invention possesses many 
advantages over` similar devices heretofore 
known in that the luminescent and light~re 
fracting coating gives maximum brilliance 
to the light, gives uniformity of glow, and 
distributes all the light over the entire sur 
face of the coating, eliminates the heretofore 
objectionable presence of the glass wall, en 
hances'the color effect of the light, and pro- . > 

393 vides a light which is usable in night-time 
and in daytime, and also in relatively dark 
places. 
For instance, in quite a dark room a dis 

play device of this_character will shine with 
marked luminosity even when feeble light 
rays are projected upon it. This is apparent 
ly due to the fact that the luminescent char 
acteristic‘of the coating will boost-up these 
light rays, and the light-refracting char 
acteristic of the coating will disperse the 
light and render the luminous eíect uniform. 
In addition, the refractive, translucent light 
refracting elements, when used, will increase 
the coloring eífect of the colored luminescent 
material,and this lighting eñ'ect is rendered 
uniform due to the fact that these minute 
refracting elements diifuse and disperse the 
light and pass the light rays from one to 
the other. Thisv is particularly noticeable 
where the source of light approaches the de 
vice from the side, and in such circumstances' 
a uniform lighting effect is obtained as dis 
tinguished from conventional devices, where 
in a dark effect-Will be very noticeable to 
ward the portion of the sign remote from the 
source of light. y _ 

In the adaptation of the broader aspects 
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of my invention to the gas-filled and other ' 
types of illuminated signs, the invention pro 
duces considerable advantages over the con 
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struction of prior art, due to the fact that 
gas-filled tubes, when equipped with my in 
vention, will give oíï increased illumination 
as compa-red with tubes of equal diameter 
constructed in accordance with former prac 
tice, and due to this augmented illumination> 
of the luminescent coating, I am enabled to 
use glass tubes of smaller diameter than here 

' tofore used in signs and other ,devices for pro 
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6. 

ducing illumination of equivalent intensity as 
compared with tubes of a larger diameter. 
Furthermore, by being able to use glass tubes 
of smaller diameter, I am likewise enabled ' 

` to produce sharper bends or turns in the glass 
tube than has heretofore been possible with 
the larger diameter tubes. 
Another advantage apparent from the 

utilization of the luminescent coatings such as 
fluorescent or phosphorescent coatings re 
sides in the ability cheaply and easily to 
manufacture tubes of various colors and 
capable of giving lighting effects of maxi 
mum efficiency. ' ' 

It will also be apparenti that in the con 
struction of signs land tubes in accordance 
with my invention, the tube may be coated 
and/or provided with the glass bead surface' 
after it is made and bent to form. 

Still another advantage resides in the fact 
that in the utilization of such a tube or a 
black background, the luminescent coating, 
particularly when provided lwith the small 
beads, will shine out with maximum illumina 
tive efficiency in the daylight, andfurther 
`more will stand out prominently against. the 
background, and will thereby render less 
prominent the black portions or “paint-outs” 
of the glass tube. 
Another important advantage of my in 

vention resides in the characteristics of the 
relatively small light-refractive elements, to 
wit, the glass beads. These elements are 
adapted', as set forth above, to refract or dis 
perse light rays from the light source with 
in the tube, namely, the exclted gas, thereby 
intensifying the glow 0f the sign when used 
at night. In addition to this function, said 
light-refractive members serve, when the 
sign is used in the daytime, to pick up and 
refract or disperse light rays received there 
by from either the natural outdoor light or 
from some artificial source, thereby to render 
the sign more attractive to the eye of an ob 
server. These beads being composed of 
transparent or semi-transparent material ad 
hered to the glass tube, by a coating of lumi 
nescent material, as above set forth, the beads 
will serve, when a light ray is directed there 
against from an external source, to intensify 
the glowing of the colors of the coating. Ob 
viously the use of transparent beads repre 
sents only one form of the invention, as said 
beads may also be made of translucent colored 
material so as to bring about the desired in 
tensifying effect. 
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Having thus described my invention, what 
I claim as new and desire to secure by Letters 
Patent-is: ' 

1. A luminous device comprising a glass 
tube enclosing a column of gas adapted to be 
electrically excited to be luminous, said tube 
having adhered to its external surfaces by 
means of a luminescent cement, a plurality 
of relatively small glass beads providing 
light-dispersing surfaces in order to over 
come the visual effect produced by the thick 
ness of the tube walls. 

2. A luminous device comprising a glass 
tube enclosing a column of gas adapted _to be 
electrically excited to be luminous, said glass 
ltube being coated with a plurality of rela 
tively small light-refracting elements ad 
hered thereto `by luminescent material. 

3. A luminous device comprising a glass 
tube enclosing a column of gas adapted to be 
electrically excited to be luminous, said glass 
tube being coated with' a' plurality vof rela 
tively small glass beads adhered thereto by 
luminescent material. ` 

4. A sign comprising a substantially black 
background and including a glass tube 
mounted thereon, said tube being filled with 
a gas adapted to be luminous by electrical 
excitation, said glass tube carrying a plu 
rality of relatively small glass beads adhered 
thereto by a coating of luminescent mate 
rial of a color substantially distinct from the 
black background of the sign. 

5. A display device including a transpar 
ent supporting member carrying a coating 
of relatively small translucent light refract 
ing elements adhered thereto by translucent 
luminescent material. 

6. A display device comprising means 
forming a panel, a glass tube, containing a 
column of gas adapted to be electrically ex 
cited to be luminous, supported in front of 
the panel in spaced relationship therewith, 
the surface of the glass tube, facing away 
from the panel, comprising a luminescent 
light refractive layer whereby when the gas 
in the tube is excited, said luminescent layer 
will be activated toV create a surface glow 
on the tube in such a Áway as to hide the 
visual effect normally imparted in uncoated 
tubes of the class described by reason of the 
thlioclmess of the glass in the walls of the 
tu e. . 

7. A display device as set forth in claim 
6 wherein the luminescent layer, with which 
the tube iscoated, comprises relatively small 
light-refracting elements and a luminescent 
material mounted on the surface of the tube. 
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8. A display device as set forth in claim _ 
6 wherein the luminescent layer comprises 
relatively small light-refracting elements ad 
hered to the surface of the tube by a lumines 
cent binder. f v l 

9. A luminous device comprising a glass 
tube containing a column of gas adapted to 



1,873,261 

be electrically excited to create luminescence 
" therein, a surface, at least, of the glass tube 
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facing in the direction from which the tube 
is viewed, being provided lwith a luminescent 
layer comprising light-refracting vparticles 
of glass fastened to the surface of the tube 
by a, luminescent binder. 

10. A luminous device comprising a glass 
tube containing a column of gas adapted to 
be electrically excited to create a lumines 
cence therein, a surface, at lea-st, of the glass 
tube facing in the ̀ direction from which the 
tube is viewed, being yprovided with a lumi 
nescent layer comprising relatively smallv 
light-refracting particles fastened to the sur 
face of the tube by means of a luminescent 
binder. 

11. A luminous device‘as set forth in claim 
10 wherein the light refracting particles are 
made of glass. " ` l* - 

In Witness whereof, I have hereunto sub 
scribed my name. 

ROBERT E. BARCLAY. p 


