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Our invention relates to an illuminating device 
and has particular reference to a new and novel 
electrical circuit for operating a positive column 
luminous tube. 
An object of the invention is to devise a new and 

novel lighting device utilizing a positive column 
luminous tube. 
Another object of the invention is to produce 

an illuminating device having an electrical re 
sistance, which may be an incandescent lamp, 
heating element, or a resistance for any other 
purpose, connected in series with the primary 
winding of the transformer and to the secondary 
winding of the transformer a positive column 
luminous tube is connected for illuminating pur 
poses. 
Another object of this invention is to provide 

a safe and practical device and method of ill 
luminating gaseous filled tubes, in conjunction 
with and simultaneously with the operation of 
an incandescent lamp or lamps or other power 
limiting means, with no greater consumption of 
current than is normally consumed by said in 
candescent lamp or lamps or other power limit 
ing means when operated independently of this 
combination, and without any perceptible decrease 
in the illuminosity of said incandescent lamp 
or lamps or in the efficiency of the power limit 
ing means when used in this combination. 
Another object of this invention is to provide 

an automatic means of protecting the unit that 
provides the voltage required for the opera 
tion of the gaseous fled tubes or other limit 
ing means, from harm or destruction due to fail 
ure of the high voltage circuit or appurtenance, 
to operate properly. 
Another object of this invention is to provide 

means for automatically eliminating what is 
termed the "feed-back" of high voltage from the 
secondary side of a transformer unit, to the 
primary or low voltage side of said transformer 
unit. 
Another object of our invention is to provide a 

means of automatically eliminating the operation 
of the high voltage circuit employed in this and 
similar combinations and also the unit employed 
to produce said high voltage, permitting of the 
continued operation of the incandescent lamp or 
lamps or other power limiting means, if so de 
sired. . 
Another object of this invention is to provide a 

means for automatically rendering inoperative a 
high voltage circuit, when the operating require 
ments of the high voltage circuit exceeds the 

(C. 18-24) 
capacity or ability of the unit supplying said high 
voltage circuit. 
Other objects of the invention will be more ap 

parent from the following description taken in 
connection with the accompanying drawing which 
shows an example of the invention, in which: 

gure 1 is a diagrammatic view of one embodi 
ment of our invention, showing a luminous tube 
Connecting with a transformer, a power limiting 
means and a Switch, comprising our combination. 

Figure 2 is a diagram of a circuit embodying 
our invention and having means for automatically 
opening the circuit through the primary of a 
transformer when the secondary circuit is not 
operating properly, the circuit through the 
primary being shown closed through the primary 
circuit including power limiting means. 

Figure 3 is a diagram similar to Figure 2 with 
the primary of the transformer opened by said 
automatic means. 

Figure 4 is a diagram of an electrical circuit 
having means for automatically opening the 
primary circuit through a transformer when the 
Secondary circuit is not operating properly, there 
being no power limiting means in the primary 
circuit. 

Referring to Figure 1, there is shown a form 
of the invention in which the primary circuit is 
closed through the power limiting means 4 and 
the primary of the transformer O, by means 
of a switch 2. By closing switch 2 the primary 
circuit is closed through the power limiting means 
4 and short circuiting the primary coil f of the 
transformer O. The secondary 2 of the trans 
former is coupled to the transformer O in the 
regular manner and also attached to the ends 
of the load 6. 

Referring to Figure 2, there is shown a form of . 
the invention in which the primary circuit of the 
transformer is closed through the power limiting 
means and the primary coil 33 of the trans 
former. 

Referring to Figure 3, there is shown a form of 
the invention in which the primary circuit of the 
transformer is automatically closed through the 
power limiting means and opened through the 
transformer primary. This is automatically done 
when the secondary circuit is overloaded or fails 
to operate properly, due for example to breakage 
or damage to the gas filled tube. In Figure 2 and 
Figure 3 there is shown an electrical circuit which 
includes an incandescent lamp 8 or a plurality of 
incandescent lamps or other power limiting 
means and the primary 8 of a transformer hav 
ing a laminated core 2. The circuit also includes 
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a double armed switch 36 which closes the circuit 
through the primary 33 when in contact with 
terminal 35b and opens the circuit through the 
primary 33 when in contact with a terminal 35a. 
When the switch contacts terminal 35a, the cir 
cuit will be closed through the power limiting 
means 3. A tension spring 3 attached to a lug 
37a tends constantly to urge the switch 36 into 
engagement with terminal 3a. 
The switch 36 is maintained in engagement 

with terminal 35b by means of a strand 38 which 
is attached to the switch 36 and to lug 42. The 
strand 38 is made of a material readily destruct 
ible and severed by an electric arc, such a mate 
rial being a gut string as used on a violin or 
strands of silk thread. 
The secondary 34 of the transformer has con 

nected thereto a load 40, which may be a gas 
filled electric discharge device such as a neon 
sign or other load. Also, connected to the ter 
minals of the secondary 34 are leads 4 to termi 
nals 39 and 39a of a spark gap, the strand 38 
being positioned between the terminals 39 and 
39a. 

In operation, when the load 40 is damaged and 
fails to operate, or the load 49 is greater than the 
capacity of the secondary 38, there will be be 
tween the terminals 39 and 39c. an electric arc 
which rapidly destroys the strand 38 and releases 
the switch 36 to allow the spring 3 to force the 
switch 38 into engagement with the terminal 35a. 
(See Fig. 3.) It is, therefore, seen that the cir 
cuit is automatically opened in the primary cir 
cuit 33 of the transformer and the circuit through 
the power limiting means 3 is maintained closed. 
When the power limiting means 3 consists of 
a plurality of incandescent lamps such as for 
illuminating the interior of a store, it will be seen 
that a failure of a neon sign on the outside of 
the store will have no effect upon the illumina 
tion of the interior of the store. 
The primary 33 of the transformer is shown 

to have a plurality of taps so that the primary 
circuit can be conveniently adjusted to accom 
modate power limiting means 3 of various char 
acteristics and capacities. 

In Figure 4 is shown the usual circuit for op 
erating a vapor electric discharge device such as 
a neon tube, the circuit including no power limit 
ing means in the primary of the transformer. 
In accordance with the form of the invention 

shown in Figure 4, upon failure of the load 50 
across the secondary 5 of the transformer, an 
arc is produced between terminals 52 and 53 to 
destroy a strand 54 to release a single pole Switch 
55 and allow the latter to be drawn back by a 
tension spring 56 into engagement with a stop 
57. In this circuit, when the load 50 is too great 
or the secondary does not operate properly, the 
primary circuit is automatically opened and 
there is no closing of a circuit through power 
limiting means as described in connection with 
Figures 2 and 3. 
Referring to Figures 1, 2 and 3 it will be noted 

that a power limiting means is employed in 
series with one of the ends of the primary of 
the transformer, the other end being connected 
direct to the power supply main. One or more 
power limiting means & may be used, as shown 
in Figure 1, in which case the lamps are prefer 
ably connected in parallel with respect to each 

other. The secondary winding 2 or 4 of the 
transformer is copled in the usual way with 
the primary winding or 33 and is connected 
to terminals of load 6 or 40. 
The primary winding 33 of the transformer 

as shown in Figures 1, 2 and 3, preferably has a 
relative low impedance so that an incandescent 
lamp or lamps in series therewith are not dimmed 
to any substantial degree. In order to accom 
plish this it has been found to work satisfactor 
ily with 50 to 80 turns of 18 gauge wire when 
used with a single 150 watt incandescent lamp in 
series therewith. The secondary winding of the 
transformer has been found satisfactory with 
25,000 turns of 40 gauge wire. The ratio of turns 
is about 1 in the primary to 400 turns in the sec 
ondary. In order to avoid dimming of the in 
candescent lamp used in the primary circuit of 
the transformer it has been found that a tapped 
primary which permits of a choice of number of 
turns to be used in the primary works satisfactor 
ily in respect to the dimming effect. If the load 
or current to be carried by the primary is rela 
tively high, then the turns on the primary winding 
employed are relatively low and the size of the 
wire is increased. The effective voltage across the 
incandescent lamp 4 or 3, used here as a power 
limiting means, will not be reduced sufficiently to 
effect to any noticeable or material extent the de 
gree of luminosity radiated by the lamp or lamps 
4 or 3. 
Various modifications will occur to those skilled 

in the art, as to the configuration, composition 
and disposition of the component elements going 
to make up the invention as a whole, as Well as 
in the selective combination or application of the 
respective elements, and no limitation is intended 
by the phraseology of the foregoing description 
or illustrations in the accompanying drawing. 
What we claim is: 
1. In an electrical circuit for operating a gas 

filled electric discharge device, a transformer, a 
power limiting means in series with the primary 
of the transformer, a gas filled electric discharge 
device connected to the terminals of the second 
ary of the transformer, a switch for closing the 
circuit through the primary, means for holding 
the switch in a closed position, means for auto 
matically releasing said switch to open the pri 
mary circuit and to complete a circuit through the 
power limiting means when the secondary circuit 
of the transformer becomes overloaded or fails to 
operate properly. 

2. In an electrical circuit for operating a gas 
filled electric discharge device, a transformer, a 
power limiting means in series with the primary 
of the transformer, a gas filled electric discharge 
device connected to the terminals of the Second 
ary of the transformer, a double armed Switch, 
a strand of destructible material for holding 
the switch in a position to close the circuit through 
the primary, a tension spring for moving the 
switch to open the primary circuit and close a 
circuit through the power limiting means when 
said strand is destroyed, and terminals connected 
to the terminals of the secondary of the trans 
former to produce an electric arc to destroy said 
strand when the secondary becomes Overloaded or 
fails to Operate properly. 

WILLIAM J. BRADLEY. 
JOHN B. BRADEY. 
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