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panying drawing forming a part of this speci 
Be it known that I, ERNEST SCHATTNER, a fication in which, 

subject of the King of Great Britain, residing 
at Schenectady, county of Schenectady, 

new and useful Improvements in Protective 
Devices, of which the following is a specifi 
cation. 
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pressed thereupon. 

The present invention relates to the distri 
bution of electric energy, and more particu 
larly to protective means for preventing a 
circuit conductor designed for carrying cur 
rents of low or safe potential from becoming 
charged with unsafe potentials. ... ' 

It is customary to provide consumption 
circuits, house circuits, etc., with cut-out de 
vices which are designed to operate auto 
matically to disconnect the circuit upon the 
passage of abnormal current, but it some 
times happens that the consumption or 
house circuit has a dangerous potential Sud 
denly impressed thereon, as by a power cir 
cuit wire coming in contact therewith, so 
that the translating devices are injured be 
fore the cut-out devices operaté and where 
the consumption wires are open-circuited the 
cut-out devices are wholly inoperative to 
prevent them from becoming Engliss 
charged. 
The object of my invention is to provide 

means which will insure prompt action of the 
cut-out devices in a consumption, or house 
circuit whenever an abnormal voltage is im 

In carrying out my invention connect 
the opposite circuit conductors inside of the 
cut-out devices with a closed shunt connec 
tion of sufficient resistance to prevent any 
considerable flow of current therethrough 
under ordinary conditions but so constructed 
that upon an abnormal voltage being im 
pressed upon the conductors the resistance 
will be automatically decreased and allow 
current to pass in sufficient volume to oper 
ate the cut-out devices. This shunt may be 
provided with a ground connection with re 
sistance on each side of the latter so that 
when either conductor becomes dangerously 
charged a sufficient current will be drawn 
therefrom to ground to actuate its respective 
cut-out device. 

For a more complete understanding of my 
invention reference may be had to the follow 
ing detailed description and to the accom 

Figure 1 is a diagrammatic representation 
of an incandescent house lighting system 

State of New York, have invented certain having fusible cut-outs and provided with 
one form of my protecting device; Fig. 2 is a 
similar view with the protecting device pro 

side elevation with part broken away of a 
protective, device provided with a ground. 
connection and shown mounted in operative 
position; Fig. 4 is a longitudinal section of 
the form of protective device shown in Fig. 1. 
The consumption circuits shown in the 
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vided with a ground connection; Fig. 3 is a 

drawing have the outer exposed conductor 
sections 1, 2 connected to the respective in 
ner sections 1’, 2 by cut-out fuses 3, 4, and 
the inner sections of the conductors are con 
nected to opposite terminals of incandescent lamps 5 according to the usual practice. Con 
nected to the inner conductor sections l', 2', 
between the points of attachment of the 
fuses and the lamps therewith, is a protective. 
shunt connection 6 with resistance. . . 
In the constructions shown in Figs. 1 and 

5, resistance units are provided each consist 
ing of a body 7 of some resistance substance 
having a negative temperature coefficient; 
that is, the resistance which it offers to the 
passage of an electric current decreases with , 
an increase in temperature. Among the sub 
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stances possessing negative temperature co- . 
efficients magnetite is known to have the 
self-reducing characteristics to a marked de 
'ree, and when it is red hot its resistance is gree, 
only about one per cent. of what it is at ordi 
nary temperatures. By mixing with magnet 
ite certain amounts of clay base its critical 
resistance may be fixed at any point desired 
so that when subjected to ordinary or safe 
electrical potentials only a small amount of 
current will flow therethrough insufficient to 
perceptibly raise the temperature, but when 
subjected to an unsafe or abnormal potential 
sufficient current will flow to rapidly raise its 
temperature and permit a rapid increase in 
the flow of current therethrough. I have 
employed with good results for certain po 
tentials the following mixture: eighty parts 
of magnetite and twenty parts of clay E. 
the latter being composed of clay, flint and 
spar. This mixture is combined with water 
and made into desired shapes and baked. A 
substance such as described may be supported 
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in an insulating tube S with a packing 9 of 
asbestos, and metallic end caps 10 screw 
threaded to the ends of the tube and bearing 
at their inner surfaces upon the ends of the 
b{idy of resistance material. 

In the arrangement shown in Fig. 2 the re 
sistance of the shunt connection 6 is divided 
and a ground lead 11 connected between the 
sections. As shown in detail in Fig. 4, this 
lead consists of a metal disk 12 located at the 
center of the insulating tube S and having a 
stud 13 screw-threaded thereto, projecting 
'adially through the side of the tube and 
adapted to engage a binder contact 14 to 
which a grounded wire may be attached and 
arried by the insulating block 15 upon 
which are mounted contact clips 16 for re 
ceiving the end caps 10 and provided with 
binding posts 17. When the caps () are 
screwed up the resistance cylinders 7 are 
forced into engagement with opposite sides 
of the disk 12 so that current may pass 
from one cap 1 () through both resistance cyl 
inder's 7 and the disk 12 to the opposite cap 
(), (}r from either cal) through the adjacent 

resistance cylinder and the grounded connec 
tion 11. 
When a current of abnormal difference of 

potential is thrown upon the exposed con 
duet or sections 1, 2, it operates at once upon 
the shunt, connection 6 whether the circuit 
be open or closed through the lamps 5, and 
by means of the increase of voltage across 
the shunt connection, current in sufficient 
Volume is permitted to pass the cut-out de 

3, 4 to insure their operation. W('OS . 

It is possible for a charge of high voltage 
to be impressed upon one of the conductors 
1, 2 without causing a corresponding differ 
ence of potential between them, but with the 
grounded shunt connection shown in Fig. 2 
('urrent will be drawn from the conductor of 
high potential through a part of the resist 
ance device to ground and thereby effect the 
operation of the cut-out device in the conduc 
t()r under high potential charge. 

I do not desire to restrict myself to the 
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articular form or arrangement of parts 
E. shown and described, since it is appar. 
ent that they may be changed and modified 
without departing from my invention. 
What I claim as new, and desire to secure 

by letters Patent of the United States, is, - 
i. The combination with the conductors 

of an electric consumption circuit provided 
with automatic cut-out devices, of a high re 
sistance shunt connection between said con 
ductors having provisions for automatically 
reducing said resistance. 

2. The combination with the conductors 
of an electric consumption circuit provided 
with automatic cut-out devices, of a shunt 
connection between said conductors having 
a section of resistance material of negative 
temperature coefficient. 

3. The combination with the conductors 
of an electric consumption circuit provided 
with automatic cut-out devices, of a shunt 
connection between said conductors having 
a section of resistance material of negative 
temperature coefficient of such characteris 
tics and proportions that upon the passage of 
a normal current therethrough the resistance 
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shall not heat up above a certain critical 
temperature and therefore remains stable 
and upon the impression of an abnormal 
voltage across it the temperature shall rise, 
increasing the current therethrough and re 
ducing its resistance. 

4. The combination with the conductors 
I of an electric consumption circuit provided 
with automatic cut-out devices, of a shunt 
connection between said conductors provid 
ed with a ground connection, and resistances 
of negative temperature coefficients inter 
posed between said ground connection and 
said conductors. 

in witness whereof, I have hereunto set 
my hand this 8th day of June, 1905. 

ERNEST SCHATTNER 
Witnesses: 

BENJAMIN B. IULL, 
ELEN OFORD. 
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