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8 Claims. (CI. 200-115) 
This invention relates to an improved device 

for protecting electrical apparatus from Voltage 
Surges. 
One object of the invention is the provision of 

an improved device for minimising Voltage Surges 
generated in any electrical circuit. 
Another object is the provision of an improved 

device for use in Connection. With circuit inter 
rupters in which the controlled circuit is induc 
tive, in order to minimise the Voltage Surges 
consequent upon the interruption of Such induc 
tive circuit. 
Another object is the provision of an improved 

device for use in connection. With Overhead cables 
to minimise the Voltage Surges caused, for ex- . 
ample, by lightning discharges. 
Other objects and advantages Will appear 

hereinafter. 
The invention consists broadly of an electri 

cally conductive path. With a gap in it, Said path 
being connected between two points acroSS Which 
a high potential difference is likely to be de 
Veloped owing to a voltage surge, the gap being 
Such that an arc will strike across it before the 
potential difference rises to a dangerous point : 
and the conductive path being adapted to be im 
mediately destroyed by said arc. 
In order that the invention may be the more 

clearly understood a number of devices in ac 
cordance therewith will now be described, ref- 3: 
erence being made to the accompanying draw 
ing Wherein: 

Figure 1 is a perspective view of a Surge pro 
tecting device in combination with a circuit in 
terrupter of a type Where a thin film of electro 
conductive material is Secured to a base of elec 
tro-non-conductive material, without the pres 
ence of organic matter between said film and 
said base, the casing being shown in Section. 

Figure 2 is a developed view of Said Surge pro 
tecting device and circuit interrupter, the casing 
being Omitted. 

Figure 3 is a perspective view of a Surge pro 
tecting device for use with some outside appara 
tus, the casing being omitted. 

Figure 4 is a developed view of the Same. 
Figure 5 is a diagrammatic view of the device 

shown in Figures 3 and 4 when used for protect 
ing the circuit of an outside circuit interrupter 
of the fuse type. 

Figure 6 is a diagrammatic view of the device 
shown in Figures 3 and 4 when used for protect 
ing the circuit of an outside circuit interrupter 
of the switch type. 

Figure 7 is a diagrammatic view of two of the 55 same thickness. 
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devices shown in Figures 3 and 4 when used to 
gether for protecting the circuit of an overhead 
cable. 

Referring to Figures 1 and 2, these illustrate 
an embodiment of the invention as applied to 
a circuit interrupter of the type above referred 
to in my application Serial No. 228,083 and de 
Scribed and claimed in Letters Patent No. 
2,263,752 granted to me under date of November 
25, 1941. These circuit interrupters operate upon 
Overload to interrupt the circuit with great 
rapidity, and, if the controlled circuit is induc 
tive, this gives rise to transient voltage surges 
of Very high value. This may cause arcing across 
parts of the apparatus outside Said circuit in 
terrupter, and Such arcing may have disastrous 
Consequences to the apparatus. 
In order to protect the apparatus against 

these voltage surges, I connect, in parallel with 
the circuit interrupter , a surge protector in 
the form of a metallic layer 2 which may be 
identical With that constituting the circuit in 
terrupter except that it is formed with a gap g 
of, say, one inch. The effect of this is that, as 
Soon as the Voltage Surge reaches a sufficiently 
high value, an arc Strikes across this gap g. 
This instantly checks the voltage rise and effects 
the destruction of the said metallic layer 2 there 
by interrupting the arc. The rapid interruption 
Of this arc may generate a second voltage surge 
of less Violence than the first, and to check this 
Second Surge a second surge protector in the 
form of a metallic layer 2a with a gap g, may 
be provided also in parallel with the circuit in 
terrupter and identical with the first surge pro 
tector. The Second surge protector will not 
come into operation until after the first is de 
Stroyed. In Some cases it may be desirable to 
employ one or more additional surge protectors 
Such as the layer 2b with the gap g2. Gaps of 
different width may be used for the different Surge protectors. 
In Construction, the circuit interrupter to 

gether With the Surge protectors may be con 
Structed on a base 3 consisting of a square sec 
tion rod of alumina, Say Seven or eight inches in 
length, the circuit interrupter proper ? being ap 
plied to one face of the rod and the three layers 
2, 2a, 2b being applied on the other three faces. 
As in the type of interrupter above referred to, 
the layer constituting the circuit interrupter 
is So thin that it is destroyed by arcing at less 
than the rupturing current. The layers 2, 2a, 2b 
constituting the surge protectors may be of the 

The application of the layers   



2 
f and 2, 2a, 2b may be effected by coating and 
firing a metallic layer which may consist of 
platinum, iridium, silver, gold or any other metal 
or alloy Which lends itself to the purpose, upon 
the electro-conductive base, or by cathode Splut 
tering, condensation of evaporated metals in 
vacuum, chemical deposition or other known 
methods. The circuit interrupter may take 
various forms for controlling the conductivity 
of the electro-conductive film and its total length 
may be increased by the layer following a zig 
Zag path. The layerS 2, 2a, 2b of the Surge pro 
tectors also preferably follow a zig-zag path, the 
gaps g, g f, g2 being about mid-Way of the length 
aS shown. 
Common terminals are provided at the two 

ends of the rod 3, said terminals consisting, in 
a manner similar to those described in Said prior 
specifications, of electro deposited layers 4 of, 
say, copper encircling said rod 3 near its two 
ends, and covering the ends of the layers , 2, 
2a, 2b. Connecting wire ends 5 are then Soldered 
at 6 on to these copper layers 4 and the whole 
device is mounted in a cylindrical insulating tube 

having terminal end caps 8 and filled with 
sand, said device being Supported in Said COn 
tainer by means of said wires 5 being Secured 
to the end caps as shown, the connection of Said 
wires to the device being rendered the more Se 
cure by means of Small portions of cement 9 Se 
curing said wires to the rod 3, all as described 
in said prior specification.S. 
The rod 3 should be of inorganic material and 

preferably no inorganic material is aSSociated 
with the layers, except possibly a protective coat 
ing of varnish upon the conductor film. 
The invention may also be applied to any other 

form of circuit breaker or under any conditions 
where a spark gap may be an advantage. Thus, 
referring to Figures 3 and 4, these illustrate an 
embodiment of the invention adapted for use in 
connection with any outside apparatus likely to 
cause the generation of voltage surges in the 
circuit. The device illustrated in these figures is 
the same as that illustrated in Figures 1 and 2 
except that the circuit breaker f is dispensed 
With and its place taken by a fourth Surge pro 
tector consisting of a layer 2c with a gap g3. 
Otherwise the same references as in Figures 1 
and 2 are applied to Similar partS. 

Figure 5 shows diametrically the device illus 
trated in Figures 3 and 4 connected in parallel 
With an outside fuse 0, and Figure 6 shows 
diametrically said device illustrated in Figures 3 
and 4 connected in parallel with an outside cir 
cuit breaker if of the switch type. When the 
fuse is blown or the circuit breaker interrupted 
the surge protectors will function in the same 
way as heretofore described in connection. With 
Figures 1 and 2. 
Further the invention may be employed for 

protecting against voltage surges in devices other 
than circuit interrupters. For example in Over 
head cables carried by pylons, it sometimes hap 
pens that very high Voltage Surges are induced 
in the cables by lightning discharges, and these 
may be so high as to cause a break down in the 
insulators supporting the cables. One or more 
surge protectors as heretofore described could, 
at each of a number of points along a cable (say 
in the neighbourhood of the insulators), be con 
nected between the cable and the earth, and, 
upon the voltage Surge rising Sufficiently high, 
such surge protector or protectors would function 
in precisely the same way as heretofore described, 
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2,288,428 
the difference residing only in the manner in 
which the surge is generated. Figure 7 illus 
trates diagrammatically an overhead cable 2 
supported by a pylon 3 and having two of the 
devices illustrated in Figures 3 and 4 connected 
in parallel between said cable and the earth at 
a point near the pylon. 
Although in the accompanying drawing a 

series of surge protectors forming a group have 
always been illustrated, it should be clearly 
understood that, in many cases, one single Surge 
protector is all that is necessary. 
What I claim and desire to secure by Letter's 

Patent is: 
1. A device for protecting electrical apparatus 

from voltage surges embodying therein an elec 
tro-non-conductive base, electric terminals car 
ried by said base, layers of electro-conductive 
material carried by said base, one end of each 
layer being connected with an electric terminal 
and the other ends of Said layers being Spaced 
apart to form a gap, the dimensions of Said 
layers being such as to be immediately destroyed 
in the event of arcing acroSS Said gap. 

2. A device for protecting electrical apparatus 
from voltage surges embodying therein an elec 
trical conductor, a circuit interrupter in the 
path of current flowing through said conductor, 
an electro-non-conductive base, electric ter 
minals carried by said base connected With Said 
electrical conductor upon opposite Sides of Said 
circuit interrupter, layers of electro-conductive 
material carried by said base, one end of each 
layer being connected with an electric terminal 
and the other ends of said layers being Spaced 
apart to form a gap, the dimensions of Said 
layers being such as to be immediately destroyed 
in the event of arcing a CrOSS Said gap. 

3. A device for protecting electrical apparatus 
from Voltage Surges embodying therein an elec 
trical conductor, an electro-non-conductive base, 
electric terminals carried by Said base, a circuit 
interrupter comprising a thin metallic layer 
Secured directly to Said base and having the 
opposite ends thereof connected with said ter 
minals respectively, Said electric terminals being 
connected with Said electrical conductor upon 
opposite sides of the layer of material forming 
said circuit interrupter, additional layers of elec 
tro-conductive material carried by Said base, one 
end of each layer being connected With an elec 
tric terminal and the other ends of Said layers 
being Spaced apart to form a gap, the dimensions 
of Said last named layers being Such as to be 
immediately destroyed in the event of arcing 
acroSS Said gap, and the dimensions of the layer 
in Said circuit interrupter being Such as to be 
destroyed in the event of overload. 

4. A device for protecting electrical apparatus 
from voltage Surges embodying therein an elec 
tro-non-conductive base, electric terminals car 
ried by Said base, thin metallic layers of electro 
conductive material Secured directly to said base 
Without the aid of organic matter, one end of 
each layer being connected with an electric ter 
rhinal and the other ends of said layers being 
Spaced apart to form a gap, the dimensions of 
said layers being such as to be immediately de 
stroyed in the event of arcing across said gap. 

5. A device for protecting electrical apparatus 
from voltage Surges embodying therein an elec 
tro-non-conductive base, electric terminals car 
ried by Said base, layers of electro-conductive 
material carried by Said base, said layers extend 
ing in a ZigZag path. Whereby the length of said 

  



2,288,428 
layers is greater proportionately to the length 
of said base, one end of each layer being con 
nected with an electric terminal and the other 
ends of Said layers being Spaced apart to form 
a gap, the dimensions of Said layers being such 
as to be immediately destroyed in the event of 
arcing acroSS Said gap. 

6. A device for protecting electrical apparatus 
from voltage Surges embodying therein an elec 
trical conductor, an electro-non-conductive 
base, electric terminals carried by said base, a 
circuit interrupter comprising a thin metallic 
layer Secured directly to, extending in a zigzag 
path from end to end thereof and having the 
opposite ends thereof connected with Said ter 
minals respectively, said electric terminals being 
connected with said electrical conductor upon 
opposite sides of the layer of material forming 
said circuit interrupter, additional layers of elec 
tro-conductive material carried by Said base, 
said layers extending in a zigzag path whereby 
the length of said layers is greater proportion 
ately than the length of said base, one end of 
each layer being connected with an electric ter 
minal and the other ends of Said layers being 
spaced apart to form a gap, the dimensions of 
said last named layers being such as to be im 
mediately destroyed in the event of arcing across 
said gap, and the dimensions of the layer in Said 
circuit interrupter being such as to be destroyed 
in the event of Overload. 

7. A device for protecting electrical apparatus 
from voltage surges embodying therein an elec 
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tro-non-conductive base having a plurality of 
facets extending lengthwise thereof, electric ter 
minals carried by Said base, layers of electro 
conductive material carried by different facets 
of said base, one end of each layer being con 
nected with an electric terminal and the other 
ends of Said layers being Spaced apart to form 
a gap, the dimensions of Said layers being Such 
as to be immediately destroyed in the event of 
arcing acroSS Said gap. W 

8. A device for protecting electrical apparatus 
from Voltage Surges embodying therein an elec 
trical conductor, an electro-non-conductive base 
having a plurality of facets extending length 
Wise thereof, electric terminals carried by said 
base, a circuit interrupter comprising a thin 
metallic layer Secured directly to one of the 
facets of Said base and having the opposite ends 
thereof connected with Said terminals respec 
tively, said electric terminals being connected 
with said electrical conductor upon opposite 
Sides of the layer of material forming said circuit 
interrupter, additional layers of electro-conduc 
tive material carried by other facets of said base, 
one end of each layer being connected with an 
electric terminal and the other ends of Said 
layers being Spaced apart to form a gap, the 
dimensions of said last named layers being Such 
as to be immediately destroyed in the event of 
arcing acroSS Said gap, and the dimensions of 
the layer in said circuit interrupter being Such 
as to be destroyed in the event of overload. 

EGON BABLER.   


