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This invention relates to electric signals, and 
more particularly, to the provision of a signaling 
device including a luminous-gas tube, such for 
instance as the neon tube. 
The far penetrating and long visibility char 

acteristic of luminous-gas tubes has long been 
recognized. 
An object of the present invention is to so ar 

range a luminous-gas tube in a compact tortuous 
path. Within a defined area, and preferably in a 
Single plane, that light emanating from adjacent 
portions of the tube are in co-mingling relation 
So that the tube simulates a single lens or like 
Source within the area in which it is compacted. 
This may be accomplished in several ways, some 
of which are shown herein. In one instance, the 
tube is wound in a closely compacted spiral; in 
another, it is bent to and fro to form a rectangular 
grid; and in another instance, it is bent to and 
fro Zig-Zag fashion with each stretch of the tube 
having a different length than its neighbor so 
as to provide a grid having a generally circular 
outline. 

In this Way, i am able to provide a signal device 
for vehicle traffic control, for instance, or for 
railroad use, which includes a shallow casing, 
and is very economically manufactured and 
satisfactory in use. 
Another object of this invention is to provide a 

signal device having a single light source, which 
may be viewed from either direction. To do this, 
the luminous-gas tube signal of the present in 
vention is mounted in a hole in a casing defined 
by aligned openings in the front and back walls 
thereof So that when the tube is energized, the 
light may be viewed through either the hole 
in the front of the casing, or that in the back of 
the Casing. And, in this connection, a further 
feature of this invention is the provision of a 
Supporting Wall in the casing having the lumi 
nous-gas tube which is transparent, usually of 
Clear ColorleSS glass so that while intersecting 
the hole in the casing, the support for the lumi 
nous-gas tube does not filter the light generated 
thereby. ... p. 

A still further object of this invention is the 
provision of a signal device having signal light 
ings of different colors, covering substantially the 
Same area, and at Substantially the Same place 
With regard to the field of vision, and adapted 
to be energized alternately. With this arrange 
ment, the driver of a vehicle, or other perSon 
observing the signal, may observe the alternately 
given signals without shifting his gaze from One 
point to another. Moreover, this arrangement 

(C. 17-329) 
permits a double signaling device to be made Sub 
stantially the size of a single Signaling device, 
thus effecting a saving in COSt of material and 
labor, and providing a neat, less obtrusive signal 
which in the case of motor vehicle control must of 
necessity Occupy a conspicuous place. 
In one form of this invention, this is accom-. 

plished by winding two luminous tubes while in 
parallel relation, in spiral form, and in a single 
plane so as to form in effect a two-lead spiral. 
However, this form is not preferable in all cases 
since the adjacent portions of One tube are of 
necessity spaced from each other by the other 
tube. It is preferable, therefore, that each tube 
be arranged in tortuous compact form in a Sepa 
rate plane, and that these be superimposed one in 
front of the other. When this is done, according 
to the present invention, the uppermost or outer 
most of the Superposed luminous-gas tubes is 
made of colorless glass so that when the lower 
most, or innermost tubes energize, the light passes 
through the uppermost tube without being filtered 
thereby. 
And a still further feature of the present in 

vention is the provision of a signal having a plu 
rality of luminous-gas tubes adapted to produce 
light of different colors and covering substan 
tially the same area, and at substantially the 
same place with regard to the field of vision, and 
yet be visible from each direction, that is from 
either the front or the back of the casing. This 
is accomplished, according to the present inven 
tion, either by having the plurality of tubes in 
parallel relation wound in spiral form, or having 
the separate tubes each compactly arranged in 
a single plane, and then superposed one above the 
other, and in either case arranging the tubes 
in a hole in the casing defined by aligned Open 
ings in the front and back Walls of the casing. 

In the case of red and green signals produced 
by luminous-gas tubes, the red signal light is 
produced by a tube of colorless glass, while the 
green signal light is at present obtained by pro 
ducing a blue light within the tube and filtering 
this light with yellow coloring matter in or on 
the surface of the tube. Hence, When producing 
a signal device having Superposed luminous-gas 
tubes, and adapted to produce red and green 
signals, it is preferable, according to the present 
invention, to have the tube producing the green 
signal interposed between tubes producing the 
red signal, so that the green light may pass 
through either of the red-light-producing devices 
Without being filtered; while the latter may be 
energized simultaneously, so that each )ne be 
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comes visible from the side of the green-light 
producing tube at which it is located. 
This arrangement, for the present, is consid 

ered preferable because so far as I am aware, 
5 green colored light has not been produced by a 

luminous-gas tube made of colorless glass. 
If the signals are of Such different colors which 

can be produced by luminous-gas tubes made of 
colorless glass, only one tube for each color need 

10 be provided. As an example, a bluish light and 
a reddish light is now produced by luminous-gas 
tubes of uncolored glass, and these may be su 
perposed so that the light emanating from one 
tube may pass through the other without being 

15 filtered. Other features and advantages will 
hereinafter appear. 

In the accompanying drawings which illus 
trate several embodiments of this invention:- 

Figure 1 is a front view of a three-light signal 
20 device made in accordance with this invention. 

Fig. 2 is a vertical section of one form of signal 
device made according to this invention. 

Fig. 3 is a view of one of the luminous-gas 
tubes employed in the form of the invention 

25 shown in Figs. and 2. 
Fig. 4 shows a modification of the invention 

Wherein the tube is folded zig-zag in a single plans 
in grid form. 

... Fig. 5 also shows the tube arranged in grid 
30 forn, but the folds are of decreasing length from 

the center outwardly to locate the tube within 
a circular area. 

Fig. 6 is intended to show the appearance of 
the tube shown in Figs. 1, 2 and 3 when ener 

35 gized, the light from each portion of the tube 
being in co-mingling relation with the light 
emitted from an adjacent portion of the tube so 
as to Simulate a single light source or lens. 

Fig. 7 is a Central horizontal sectional view of 
the signal device shown in Fig. 1, modified to per 
Init the signal to be viewed from either direction. 

Fig. 8 is a transverse sectional view, similar to 
Fig. 2, but showing the modification of this in 
Vention shown in Fig. 7. 

45 Fig. 9 is a view similar to Fig. 8, but showing 
the arrangement with tubes producing light of 
tWO different colors which may be viewed from 
either direction. 

iig. 10 is a view similar to Fig. 2, showing the 
arrangement Wherein signals of different colors, 
for instance, red and green, may be viewed from 
One direction. 

Fig. 11 is a front view, showing the arrange 
ment wherein tubes producing lights of different 
Color's are arranged parallel, and wound in a 
Spiral So that either may be viewed from either 
direction, 

Fig. 12 is a view similar to Figs. 8 to 10, show 
ing the arrangement wherein three tubes are 

60 Superposed, with the outer tubes made of colorless 
glass, and preferably producing red signals, while 
the inner tube is of colored glass, producing green 
light which may be viewed through the outer 
tubes from either direction. 

65 Fig. 13 is a view, similar to Figs. 8 to 10, show 
ing an arrangement wherein two luminous-gas 
tubes are Superposed, and producing light of the 
Saline or different color, while a filter is interposed 
between the innermost tube and the point of vi 

70 Sion to produce when energized, a still different 
Color light, orange or green for instance." 
AS Stated above, one of the Salient features of 

this invention is the provision of a luminous-gas 
tube which is so formed that when energized, the r light clanating therefron produces a solid field 
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of color and simulates light emanating from a 
single lens or filter, or from a bulb or other single 
light Source. This may be produced in several 
WayS. 
As shown in Figs. 1, 2, 3 and 6, according to 5 

the present invention, a luminous-gas tube 0 
may be wound in a spiral , with the convolu 
tions of the spiral so close to each other that 
light emanating from adjacent convolutions co 
mingle and leave no visible sharp outline of the 10 
tube. This may be done without actually having 
the convolutions of the spiral touch, for I have 
found that a luninous-gas tube when energized 
appears to have a greater diameter than when 
unenergized, and that when portions of the tubes 15 
are adjacent each other, the line of demarcation 
between these portions almost completely disap 
pears, as indicated in Fig. 6. 
Or, if desired, the tube O may be folded back 

and forth to form a grid f2, with the folds 3 20 
lying each close to another, and in light co-nin 
gling relative therewith; and these folds 3 may 
all be of the same length to fit within a rectan 
gular area, as shown in Fig. 4, or they may de 
crease in length from the center outwardly so as 25 
to be located in a circular area, as shown in Fig. 
5, according to whether it is desired to have the 
light emanating therefrom Simulate a Square or 
Circular lens. 
The tube O may be in a conical, concave, or 30 

other plane, if desired, but it is preferable that 
it he so formed that all active parts of it lie in 
the same flat plane, as shown in Fig. 2, for such 
an arrangement permits it to occupy very little 
Space and allows its use in a shallow Casing. Be- 35 
sides, several such tubes may be conveniently 
Superimposed, as will hereinafter appear. 
In the broader aspect of this invention, the 

luminous-gas tube O may be mounted in or on 
any suitable frame or casing for use. However, 40 
in the form at present preferred, the signal de 
vice comprises a casing 4 having a front wall 
5 and a back wall f, and upper and lower Walls 
and 8. The casing 4 is preferably quite 

shallow for it need not have any particular depth, 45 
due to the fact that the tube ?o as shown is ar 
ranged in a flat plane, and it is preferable that 
it be made shallow so as to be unobtrusive in 
appearance, and to effect a saving in the cost of 
manufacture. 
In the form shown in Fig. 2, the front wall 5 

of the casing is provided with an opening 9 and 
this may have a marginal inwardly extending 
flange 20, and the tube fo is placed in the open 

50 

ing in the casing in the plane of the flange 20, 55 
and directly open to the atmosphere. Hence, 
light emanating from the tube to is not modified 
or reduced in intensity by any filtering device or 

To support the luminous-tube 0 in the form 60 
shown in Fig. 2, the back wall 6 of the casing is 
provided with lugs 2 adapted to engage certain 
of the convolutions of the spiral f. These have 
straps 22 by means of which the engaged con 
volutions are held to the lugs. Two of these lugs 65 
are provided with wire clearance passages so that 
the lead-in wires 23 for the inner and outer ends 
of the tube may be electrically connected to feed 
wires 24. It is evident from Fig. 2 that the cas 
ing 4 is considerably deeper than necessary, 70 
and this depth is employed merely to give the 
Casing greater strength and rigidity, and it should 
be understood that it may be made only slightly 
larger in depth than the diameter of the tube. 
In Fig. 1, there is illustrated a signal device 75 
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2,042,816 
- preferable for traffic control, and in this instance, 
the casing 4 is made wide enough to take as 
many different signal lights as is desired, either 
vertically Or horizontally-three being shown in 
the accompanying drawings. Preferably, one 
luminous-tube foa produces the red light, while 
the other lib produces a yellow light, and the 
other fic produces a green light, the casing hav 
ing three Spaced openings 9, one for each of the 
tubes foa, Ob and Oc. These tubes are sepa 
rately energiged, and are controlled in the usual 
ale. 
When it is desired to have the signals visible 

from both sides of the casing, for instance to 
control vehicle traffic in both directions, the cas 
ing may be arranged as shown in Fig. 7, wherein 
it has openings 9 in its front wall, and aligned 
thereWith openings 9a, in its rear wall 6; and 
each of the luminous-gas tubes foa, Ob and Oc 
are preferably located in the casing, as shown in 
a hole extending therethrough, defined by the 
registered openings 9 and 9a. In this case, the 
tubes may be supported in any suitable manner, 
but preferably, a supporting wall 25 of trans 
parent material is set up in the casing parallel 
with the front and back walls f 5 and 6, and the 
luminous-gas tubes Oa, Ob and Oc are secured 
to this Wall in the same manner that the tube 
fo is secured to the wall f6 in the form of the 
invention shown in Fig. 2, namely, by lugs 2 
which may and preferably are integral with the 
Wall 25. 
The wall 25 is preferably made of clear glass 

so that the light emanating from the tubes O, 
may be viewed directly through the opening 9 
in the front wall of the casing, and through the 
glass wall 25, and opening 9a, when viewed from 
the rear of the casing. In this way, only a single 
source of light is needed for controlling traffic 
coming in both directions. 
To facilitate the mounting of the glass wall 

or partition 25, the casing 4 may be made of 
two parts 4a and 4b which telescope and have 
lugs 26 secured thereto for engaging opposite 
sides of the glass partition 25. Further, to pre 
vent light emanating from one tube from being 
visible through an adjacent opening 9, if such 
should be found undesirable, the casing may be 
provided with opaque walls 27 engaging each 
Side of the transparent Wall 25, and dividing the 
casing into chambers, one for each luminous 
tube ?a, Ob and Oc. 
The arrangement of the tubes shown in Fig. 7 

is shown in the vertical section view Fig. 8. 
AS stated above, the present invention em 

braces the provision of a signal device wherein 
signals of different colors covering substantially 
the same area may be located at substantially 
the same place with regard to the field of vision. 
Such an arrangement is shown in the various 
forms of this invention illustrated in Figs. 9 to 
13, and is of considerable advantage in practi 
cal use where it not only permits the signal de 
vice, including its casing, to be made of smaller 
dimensions, and thus less obtrusive, but it per 
mits observations of the signals which are made 
effective separately without the observer shift 
ing his point of vision. In other words, a per 
son watching a red or danger signal and waiting 
for the green or "go' signal, would see the sig 
nals change without changing his point of vision. 
In Figs. 10 and 13, the plurality of tubes are 

arranged to have its light viewed from Only one 
side of the casing, and accordingly, the front wall 
5 of the casing is provided with an opening 9 

3 
through which the signals may be viewed, and the 
rear wall 6 of the casing has no aligned open 
ing; while the forms shown in Figs. 9, 11 and 12 
are adapted to be viewed from either direction, 
and have aligned openings 9 and f 9a in their 
front and back walls 5 and 6 respectively. 
The luminous-gas tubes may be arranged in 

Various ways. So as to enable them to cever Sub 
stantially the same area, and be at substantially 
the same place with regard to the field of vision. 
For instance, as shown in Fig. 11, tubes led and 
fe may be arranged, parallel, and wound in 
Spiral form so that one spiral is nested with the 
other, and in the same plane, so as to constitute 
in effect a double-lead spiral. With such an 
arrangement, one tube, for instance, the tube 
fod, may be made of clear glass, while the other 
tube foe may be made of colored glass so as to 
produce, when energized, a different colored light 
from that produced by the tube Od. More spe 
cifically, the tube fold may produce a red light 
While the tube Ole generating a blue light may 
have its light filtered so as to emit green rays 
by a filtering coating of yellow on its surface. 
This arrangement, therefore, may be used in a 
casing having aligned openings f9 and 9a, and 
will produce alternate signals which may be 
viewed from either the front Or the back of the 
casing, since the light from neither tube has to 
pass through the material of the other tube. 

However, with this arrangement, the adja 
cent portions of each tube are spaced by the 
intervening portions of the other tube, and hence 
the field of light produced will not be as solid as 
when the tube is arranged, as shown in Fig. 3, 
4 or 5. Therefore, in many cases, it is pref 
erable to have the tubes in a multi-light signal 
superimposed one upon the other, as shown in 
Figs. 9, 10, 12 and 13. 
As shown in Fig. O, the tubes of and fog are 

so superimposed, and so located in the casing 4 
as to be viewed through the opening f9 therein. 
When thus arranged, the tube of, which is of 
clear glass, is placed uppermost or outermost so 
that the light emanating from the tube fog may 
pass through it without being filtered, although 
of course it may be deflected and diffused thereby. 
The tubes Of and fog when superimposed, 

may be supported in any suitable manner. How 
ever, it is preferable that they be supported by 
a light-transmitting wall 25a, supported in the 
casing fa, as the wall 25 is supported in the form 
of the invention shown in Fig. 7. The wall 25a. 
may have lugs 2 on each side thereof to sup 
port the tubes of and log on opposite sides of 
the wall. When, as contemplated in the form 
of the invention shown in Fig. 10, the tube fif 
produces a red light, while the tube log pro 
duces a green light, the wall 25a is made of 
clear colorless glass so as not to filter the light 
emanating from the tube Oc. 

However, the partition wall between the tubes 
may, if desired, constitute a filter for the light 
emanating from the lowermost or innermost 
tube. Hence, as shown in Fig. 13, the partition 
25b may be colored so that light rays emanating 
from the tube behind it are filtered or modified 
thereby. More specifically speaking, the parti 
tion 25b may be yellow, while the tube log may 
produce a red light so that when the tube Og 
is energized, a light of orange hue will be seen 
by an observer. Or, the tube log may produce 
a blue light which after passing through the 
partition 25b becomes green as viewed. Clearly, 
other combinations of colors may be obtained by 
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4 
substituting tubes producing light rays of other 
colors for the tube fog and by substituting for 
the filter partition wall 25b filters of other kinds. 
As shown in Fig. 9, these superposed signal 

light tubes may be arranged to be viewed through 
both the front and the back of the casing, and 
accordingly, the casing here shown is provided 
with aligned openings f9 and 9a Supporting a 
wall 25c - carrying a tube Oh and Ok respec 
tively on its front and back sides. In this case, 
the. tubes Oh and Ok are each made of trans 
parent colorless glass so as not to filter the light 
emanating from the other tube. 

I am not advised whether or not it is possible 
at present to commercially produce a luminous 
gas producing a green light directly and without 
filtering by a coating on the tube itself or with 
out passing it through a filter, but it is common 
knowledge that several different colors of light 
may be produced by clear glass tubes, and under 
such conditions any desired tubes may be used in 
the form of my invention shown in Fig. 9. 

Hence, for the purposes of this disclosure, the 
tube Oh may be considered to produce a red 
light, while the tube folk may be considered to 
produce a blue light. To obtain red and green 
signals, which may be viewed from either or both 
directions, and which may be produced under 
present commercial conditions, the form of the 
invention shown in Fig. 12 may be practiced. In 
this instance, three luminous tubes ?o are emi 
ployed, and these are supported by transparent 
partition Walls 25d. 
The central tube on is arranged to emit green 

light rays which pass unfiltered through both the 
openings 9 and 9a, and on both sides of the 
tube 0 m. where is arranged a tube for each in 
direct communication with the atmosphere so 
that light may be emitted from each directly to 
the observer, and be unfiltered by the presence 
of the tube font or the material of which it is 
made. As proposed, in practice, both of the 
tubes On are connected in parallel to be ener 
gized simultaneously while the tube Om is 
adapted to be energized alternately with the 
tubes On. 

Referring to the broader aspect of this inven 
tion, namely, the provision of a signal light com 
prising a spirally wound luminous-gas tube, at 
tention is called to the fact that the tube itself 
being cylindrical in cross-section, and being spi 
rally wound, has light diffusing and deflecting 
properties in itself, and hence there is needed no 
lens or other extraneous means which might di 
minish the volume of the light more or less in 
Order that the light may be observed from a wide 
angle. 

Further, it should be noted that since it may be 
placed at, near or beyond the opening in the cas 
ing, the luminous-gas tube of the invention may 
be viewed from a position very close to, if not 
actually in the plane in which the tube O is 
located. 
Other variations and modications may be 

made within the scope of this invention, and por 
tions of the improvements may be used without 
others. 

Having thus described the invention, what is 
claimed as new and for which it is desired to ob 
tain Letters Patent is:- 

1. A signal device including a casing having 
front and back walls, aligned openings in said 
front and back walls forming a hole through the 
casing, and a plurality of tubes arranged in tor 
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tuous compact form in the casing and super 
posed within the hole defined by the openings in 
the front and back walls of the casing, each por 
tion of each tube being closely adjacent another 
portion thereof and in light co-mingling rela 
tion thereWith so that light rays emanating from 
the tube simulate when viewed from the front 
Or back of the casing a single light source or 
lens in the opening in the casing, and a trans 
parent plate extending across the hole in the cas- 10 
ing which extends from back to front thereof, 
and means for Supporting said light tubes by and 

5 

on said plate in registry with the opening in the 
Casing. 

2. A signal device including a casing having i5. 
front and back walls, a plurality of spaced open 
ings in the front and back walls, each opening 
in the front wall being aligned with an opening 
in the back wall, and a plurality of gaseous dis 
charge light tubes each arranged in tortuous com- 20 
pact form within an area defined by the aligned 
openings in the front and back walls of the cas 
ing, each active portion of each tube being closely 
adjacent another portion thereof and in light co 
ningling relation therewith so that light rays 2. 
emanating from each tube simulate when viewed 
from the front or back of the casing a single 
light Source or lens in its related openings in the 
casing, a transparent plate extending longitudi 
nally of the casing and across the holes in the 30 
casing which extend from back to front thereof 
and defined by the aligned openings and means 
for Supporting the light tubes by and on said plate 
in registry with the openings in the casing. 

3. A signal device including a casing having 35 
front and back walls, a plurality of spaced open 
ings in the front and back walls, each opening 
in the front wall being aligned with an opening 
in the back wall, and a plurality of gaseous dis 
charge light tubes at least one for each pair of 40 
aligned openings being arranged in compact form 
to Substantially cover the area defined by its as 
Sociated wall openings so that light rays emanat 
ing from each tube simulate when viewed from 
the front or back of the casing a single light 45 
Source or lens in its related openings in the cas 
ing, and a transparent plate extending longitudi 
nally of the casing and across the holes in the 
casing, which extend from back to front thereof 
and are defined by the aligned openings, means 50 
for Supporting the tubes by and on said plate in 
registry with the openings in the casing, and 
partitions in the casing preventing the light 
emanating from One tube from being visible 
through an adjacent opening in the casing. 55 

4. A signal device including a casing having 
front and back walls, aligned openings in the 
front and back Walls of the casing, a plurality of 
gaseous discharge light tubes arranged in or 
tuous compact form within an area defined by 60 
Said openings, each active portion of each tube 
being closely adjacent another portion thereof 
and in light co-mingling relation therewith so 
that light rays emanating from either tube simu 
lates when viewed from the front or back of 65 
the casing a single light source or lens in the 
Opening in the casing, and means for supporting 
said tubes in Superposed relation, each tube sub 
stantially covering the other tube to diffuse light 
which shines through it from the other tube. 70 

5. A signal device including a casing having 
front and back walls, a plurality of spaced open 
ings in the the front and back walls, each 
opening in the front wall being aligned with an 
Opening in the back wall and forming a hole 75 
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through the casing, a plurality of gaseous dis 
charge light tubes each arranged in the casing 
in the hole formed by the aligned openings in 
the front and back walls of the casing so that 
light rays enanating from each tube may be 
viewed from Within the front or the back of the 
casing, a transparent plate, extending longitudi 
nally of the casing and across the holes in the 
casing Which extend from back to front thereof 
and are defined by the aligned openings, means 
for Supporting the light tubes on said transparent 
plate in registry With the openings in the cas 
ing, and partitions in the casing preventing the 
light emanating from one light tube from being 
visible through an adjacent opening in the casing. 

6. A Signal device including a casing having . 

5 
front and back walls, aligned openings in said 
front and back walls forming a hole through the 
casing, a pair of gaseous discharge light tubes 
arranged in the casing in the hole defined by the 
openings in the front and back Walls of the cas 
ing, a transparent plate extending across the 
hole in the casing, and means for supporting one 
of said light tubes toy and on each side of Said 
plate in registry with the hole in the casing in 
overlapping relation. 

7. In combination, a transparent plate, a pair 
of luminous-gas tubes and means for Supporting 
one tube by and on each side of said transparent 
plate in overlapping Irelation. 
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