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To all tufton, it inctly concert: 
Beit known that I, PAUL HENRI D'UNGER, 

of Chicago, Illinois, have invented certain 
new and useful Improvements in Safety De 
vices for Electric Circuits, whereof the follow 
ing is a specification. 
My invention is intended for use on heavy 

circuits in which a breakage of the circuit 
Would result in danger to life or to the ma 
chinery employed. 

It consists in interposing a switch in the 
circuit and so arranging this switch that it 
Will be opened automatically when a breakage 
in the circuit occurs. To this end combine 
With the Switch a chamber containing an ex 
plosive, the explosion of which Will open the 
Switch directly or release it so that it may be 
opened by other means, and I further com 
bine with said devices an induction-coil whose 
Secondary fires the explosive abovementioned 
and whose primary is formed in whole or in 
part of the circuit to be protected. 
In the accompanying drawings Ihave shown 

Imy invention as applied to a trolley-line for 
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convenience; but of course it may be applied 
to other circuits. 

In the drawings, Figure 1 is a diagram show 
ing the invention as applied to a section of 
the trolley-line. Fig. 2 is a side view of the 
Switch, Fig. 3 is a plan view of the same, 
and Fig. 4 is a diagram showing the invention 
applied to a section of the trolley-line and 
using the current from the trolley-line for the 
primary of the induction-coil. 

In the drawings, J represents a dynalino, 
which furnishes the electricity for the circuit 
to be protected, 

2 is the ground connection from the dya 
all O. 
3 is the main feedei. 
4 is the connection from the main feeder to 

the trolley-line 5. 
6 is the switch interposed in the contiec 

tion 4. 
7 is an illuxiliary source of electricity, aid 

8 is a part of the circuit extending from the 
Source 7, through the primary of an induction 
coil 9, and connecting with the ti'olley-line 5 
at a point J.0. The opposite pole of the bat 

tery or other source of electricity 7 is con 
nected to the trolley-line at a point 11. 

12 represents the secondary circuit from the 
induction-coil. It extends into a chamber 13, 
connected with the switch 6 and filled with 
an explosive which is fired by the spark be 
tween the terminals therein, as seen in Fig. 2. 
The switch-bar 6 is connected to the chamber 
13 in the position shown in the figures, and 
the circuit is then closed. 
sive in the chamber 13 is fired the SWitch is 
released and is thrown open, partly by the 
spring 14 and partly by the force of the ex 
plosive, and the current is shut off from the 
trolley-line. 
Suppose now the apparatus to be as shown 

and the current to be flowing from the dy 
namo 1 over the line 3, connection 4, and 
trolley-line 5. At the same time a current is 
flowing from the auxiliary source 7 over the 
line 8, through the primary of the induction 
coil 9 to the trolley-line at 0, and along the 
latter to the point 11, thence back to the source 
7. If now the trolley-line breaks at any place 
between the points 10 and 11 this auxiliary 
circuit will be broken, with the result that a 
current will be induced from the secondary 12, 
and a spark will pass between the terminals 
in the chamber 13 and fire the explosive there 
in, thus throwing the switch 6 and cutting off 
the current from the trolley-line 5, with the 
result that said trolley-line is perfectly harm 
less. 
In the arrangement shown in Fig. 4, instead 

of using an auxiliary source of electricity, I 
take a current from the trolley-line, pass it 
through a resistance-coil 15, thence through 
the primary of the induction-coil, and to the 
ground 16. Where a section of the trolley 
line is connected with the feeder at its middle 
I use two of these safety-circuits, one at each 
end; but if the connection with the feeder is 
made at one end of the section, then a single 
safety-circuit will be sufficient. With this 
modified arrangement, if the trolley - line 
breaks, the current through the primary of the 
induction-coil is broken and an induced cur 
rent flows through the secondary and fires the 
explosive in the chamber 13, as already ex 
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plained. To prevent the firing when it is de 
sired to shtlt down or shut off the main cur 
rent, a condenser or a rheostat may be inter 
posed; but as these devices will be used in 
the Ordinary manner of their use I have not 
thought it necessary to show them or to fur 
their describe them. 

It is of course obvious that my invention 
may be modified in many ways Without de 
parting from its Spirit. 

claim 
1. In combination with an electric circuit, 

a Switch included therein, an induction coil 
whose primary includes a portion of said cir 
cuit, a body of explosive material connected 
with the Switch, and the secondary circuit of 
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said coil, having its terminals in said explo 
sive and adapted to fire the same, substan 
tially as set forth. 

2. In combination. With an electric circuit, 
a switch included therein, an auxiliary circuit 
including a portion of the main circuit, an in 
duction coil whose primary is included in said 
auxiliary circuit, and a body of explosive 
adapted to operate the switch and to be fired 
by the secondary of said induction coil, Sub 
stantially as set forth. 

PAUL ENRI D'UNGER, 
Witnesses: 

W. S. BATES, 
JULIA. M. BRISTOL, 
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