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The tubes for which this invention is par 
ticularly adapted, are those employing a rare 
gas such as neon or a mixture of such gases 
for illuminating purposes, such for example 

is as display or advertising signs in which the 
letters of the sign are formed by the tube 
itself. 
The electrical potentials necessary to ion 

ize the gas in a discharge tube of the char 
to acter described so that it becomes luminous 

are relatively high and increase with the 
length of the tube. In connection with com 
mercial advertising signs, the most satis. 
factory starting potential is of the order of 

is fifteen thousand volts. After the gas has 
become ionized, the potential required to 
keep it burning is relatively low. 
Such tubes are ordinarily operated from 

the regular alternating current lighting cir 
20 cuit through a step-up transformer of the 

current limit type and they will withstand a 
short circuit for an indefinite period of time 
without damage. These transformers usuall 
have the midpoint of the secondary grounded. 

25 In the case of tube breakage the entire open 
circuit voltage of the transformer is im 
pressed upon the wiring and other parts of 
the circuit. If one side of the circuit becomes 
grounded one-half of the transformer will be 

30 short-circuited and the resultant current flow 
ing through the other half of the trans 
former will be doubled. Either of these 
conditions if allowed to continue will result 
in breakdown of the wiring in the case of the 

is tube breaking or in the breakdown of the 
transformer in case one side of the circuit 
becomes grounded. My invention is SES 
to protect these parts from the harmful effects 
resulting from the breakage of the tube or the 
grounding of any part of the secondary 
circuit. 
The nature of my invention is illustrated 

in the accompanying drawing, in which 
Figure 1 is a cross section of the protective 

device through its longitudinal axis; and 
Figure 2 is a plan view of a discharged tube 

and its electrical circuit including the pro 
tective device. 
The protective device consists of a metal 

50 sleeve 1 which is filled with a fusible alloy, 
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such as Wood's metal. This sleeve is posi 
tioned within a tube 2 of some insulating and 
non-combustible material. The insulating 
tube2 is surrounded by a metal sleeve 3 which 
is in the same position with respect to the 55 
ends of the insulating tube as the internal 
sleeve 1. An electrical connection is estab 
lished between outer sleeve 3 and the fusible 
metal within the inner sleeve 1 by means of a 
pin 4 or similar device which passes through 60 
both metal sleeves and the insulating sleeve 
into the fusible metal. The ends of the in 
sulating tube 2 are closed by metal caps 5, in 
the center of the ends of which are openings 
through which pass rods 6 which form the 65 
two points of a spark gap. If desired, the 
rods 6 may be made adjustable to vary the ex 
tent of the spark gap in any suitable way. 
The outer ends of these rods terminate in 
suitable means for attachment to an electrical 70 
circuit. 
The method in which this protective device 

is used is illustrated by Figure 2 in which the 
discharge tube 7 is shown connected to the 
secondary of step-up transformer 8 in the 
customary manner, the prinary of the trans 
former being connected to a source of suit 
able electrical energy such as the ordinary 
lighting circuit, (not shown). Across the 
secondary of the transformer 8 is connected 
the protective device 9 of Figure 1. One end 
of each of the rods 6 is connected to one side 
of the secondary circuit and sleeve 3 is 
grounded as at 10. The rods 6 are so po 
sitioned that when the current is first turned 
on and before the gas in the tube is ionized, 
a spark will jump through the protective de 
vice to the fusible alloy. This spark, how 
ever, will persist only for an instant because 
the resistance of the tube will immediately 
decrease as the gas becomes ionized and the 
voltage in the secondary circuit will drop to 
approximately half its original voltage. - 
If the tube is broken or disconnected while 

the current is still flowing, the full open cir 
cuit voltage of the transformer is applied 
across the device and an arc will be formed 
from the spark gap points to the fusible alloy 
which will, in a few seconds, cause the alloy 
to melt, run out of its containing ring 1 and 0. 
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short-circuit, the gap, thus forming a com 
plete metallic circuit across the secondary 
circuit. 

Similarly if one side of the secondary cir 
cuit becomes grounded, the operating poten 
tial of the tube will be applied across one-half 
of the gap with similar results. By this 
means the circuit is fully protected against 
breakdown from high voltage surges incident 
upon the starting of the tube or the ground 
ing of the secondary circuit without inter 
ference in any way with normal operation. 
What I claim is: 
1. In an electrical circuit for electrical dis 

charge tubes, the combination of a trans former having a primary winding for con 
nection with a source of electrical energy, a 
secondary winding to which the tube is con 
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nected, and a connection across the secondary 
circuit including means normally maintain 
ing said circuit open, and operating to close 
the connection and short-circuit the secon 
dary circuit upon continued exposure to an 
abnormal voltage. 

2. In an electrical circuit for electrical dis 
charge tubes, the combination of a trans 
former having a primary winding for con 
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nection with a source of electrical energy, a 
secondary winding to which the tube is con 
nected, and a connection across the secon 
dary circuit including means normally main 
taining said circuit open and operating to 
close the connection and short-circuit the 
secondary circuit upon continued exposure to 
an abnormal voltage, said means comprising 
a spark gap. 

3. In an electrical circuit for electrical dis 
charge tubes, the combination of a trans 
former having a primary winding for con 
nection with a source of electrical energy, 
a secondary winding to which the tube is con 
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nected, and a connection across the secondary 
circuit and including means normally main 
taining said circuit open, said means oper 
ating to close the connection and short-cir 
cuit the secondary circuit upon continued ex 
poure to an abnormal voltage, said means 
comprising a spark gap, and a fusible ele 
ment disposed between the points of said gap. 

4. In an electrical circuit for electrical dis 
charge tubes, the combination of a trans 
former having a primary winding for con 
nection with a source of electrical energy, a 
secondary winding to which the tube is con 
nected, and a connection across the secondary 
circuit including means normally maintain 
ing said circuit open and operating to close 
the connection to short-circuit the secondary 
circuit upon continued exposure to an abnor 
mal voltage, said means comprising a spark 
gap, and a fusible plug interposed between 
the points of said gap, said fusible plug be ing grounded. 

5. In an electrical circuit for electrical 
discharge tubes, the combination of a trans 
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former having a primary winding for con 
nection with a source of electrical energy, a 
secondary winding to which the tube is con 
nected, and a connection across the secondary 
circuit including means normally maintain 
ing said circuit open and operating to close 
the connection to silort-circuit the secondary 
circuit upon continued exposure to an ab 
normal voltage, said means comprising a tube 
of non-conducting material, spark gap ter 
minals within said tubes at opposite ends 
thereof, and a fusible element disposed with 
in said tube between said terminals. 

6. In an electrical circuit for electrical dis 
charge tubes, the combination of a trans 
former having a primary winding for con 
nection with a source of electrical energy, a 
secondary winding to which the tube is con 
nected, and a connection across the secondary 
circuit including means normally maintain 
ing said circuit open and operating to close 
the connection and short-circuit the secon 
dary circuit upon continued exposure to an 
abnormal voltage, said means comprising a 
tube of non-conducting material, spark gap 
terminals within said tube, and fusible ele 
ments within said tube between said termi 
nals, and a ground connection connected to 
said elements. 

7. In an electrical circuit for electrical dis 
charge tubes, the combination of a trans 
former having a primary winding for con 
nection with a source of electrical energy, 
a secondary winding to which the tube is con 
nected, and a connection across the secondary 
circuit including means clearly maintaining 
said circuit open and operating to close the 
connection and short-circuit the secondary 
circuit upon continued exposure to an abnor 
mal voltage, said means comprising a tube 
of non-conducting material, spark gap termi 
nals adjustably mounted in said tube, and an 
element between said terminals adapted upon 
heating to be melted and establish a metallic 
connection between said terminals. 

FREDERICK. W. YOUNG. 
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