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[57] ABSTRACT

An overvoltage arrester having a pair of electrodes re-
ceived in a gas tight housing with the electrode surfaces
arranged in a spaced, facing relationship characterized
by at least one of the electrode surfaces of the pair. of
electrodes being coated with a small metal sheet which
has a diameter greater than the diameter of the elec-
trode surface. In an embodiment of the invention, the
metal sheet has a dish-shaped recess at its center and
is connected to the surface of the electrode at the dish-
shaped recess so that the peripheral edge of the. sheet
is spaced from the surface of the electrode and the op-
posite electrode.

4 Claims, 3 Drawing Figures
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1
OVERVOLTAGE ARRESTER

BACKGROUND.OF THE INVENTION

1. Field of the Invention

The present invention is directed to an overvoltage
arrester having means forming an internal short circuit
in the event that the arrester is subjected to an overload
voltage.

2. Prior Art

An overvoltage arrester having a pair of electrodes
with the electrode faces or surfaces arranged in spaced,
facing relationship and at least one electrode surface of
the pair having a coating comprising a thin metal sheet
or foil pressed onto the electrode to conform with the
electrode surface and welded at one point to the elec-
trode surface is known. In such an arrester, a voltage
overload causes overheating of the foil adjacent to the
welding point of the metal foil so that the foil will either
bend away from the electrode surface into contact with
the surface of the other electrode or melt and cause a
short circuit therebetween. In such an arrester, the
metal foil applied to the electrode is directly exposed
to the discharge current and the heating of the metal
foil during the application of an overload voltage to the
arrester is thus directly proportional to the electrical
energy which is discharged through the arrester. In
such an arrangement, the short circuit characteristic
for the arrester, which characterization is the current
time characteristic for which an electrical power can be
dissipated for a given period of time until the arrester
transfers to a continuous short circuit, can be selected

' to be below the destruction characteristic of the device,

which destruction characteristic is the current-time
characteristic, which is analogous to the characteristic
of a short circuit characteristic, for the amount of volt-
age which can be applied for a certain time period to
the arrester to cause destruction of the arrester.

SUMMARY OF THE INVENTION

The present invention is directed to an improvement

for an overvoltage arrester in which a pair of electrodes

are arranged in a gas tight housing with the electrode
surfaces in spaced and facing relationship with at least
one of the electrode surfaces having a thin sheet of
metal attached to the surface which sheet of metal has
a diameter greater than the diameter of the electrode
surface so that the marginal or peripheral edges of the
sheet do not rest on the electrode surface, During the
application of an overload voltage to the arrester, if the
metal sheet is very thin the marginal edges will bend to
form an electrical contact and short circuit with the
other electrode or if the metal sheet is thicker, the
edges will melt to form a short circuit between the elec-
trodes. Preferably, the thin sheet metal member is ap-
plied to each of the electrode surfaces of the pair of
electrodes In one embodiment of the invention to im-
prove the short circuit characteristics of the arrester
the single thin metal sheet or both sheets have a dish-
shaped recess at the center of the sheet and are at-
tached to their respective electrodes at the recess with
the marginal edge of each sheet being in spaced rela-
tionship to both electrodes. '
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal cross sectional view of an em-
bodiment of an overvoltage arrester according to the
present invention and illustrates a high short circuit
characteristic of the arrester;

FIG. 2 is a partial cross sectional view of the overvolt-
age arrester according to the present invention as illus-
trated in FIG. 1 illustrating a relative low short circuit
characteristic of the device; and

FIG. 3 is a cross sectional view of another embodi-
ment of the overvoltage arrester according to the pres-
ent invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The principles of the present invention are particu-
larly useful in an overvoltage arrester such as illustrated
in FIG. 1, which is a so-called knob arrester that con-
sists essentially of two frustrum shaped electrodes 1
and 2 which are inserted in the ends of a tubular insula-
tor member 3 with the electrode surfaces facing each
other in a desired space relationship. Each of the elec-
trodes 1 and 2 is provided with an outer terminal 8
which is in the form of a massive metal rod. The insula-
tor member 3 is advantageously made of a ceramic ma-
terial which is connected to each of the electrodes 1
and 2 by a gas tight connection 4 preferably by a metal
to glass ceramic connection utilizing the application of
glass, however prior art solder connections maybe used
to form the connection 4. Due to connections 4, the in-
sulating member 3 and the electrodes 1 and 2 form a
gas tight envelope or housing.

At least one of the facing electrode surfaces of the’
pair -of electrodes 1 and 2 and preferably both elec-
trode surfaces are coated with an arc resistant, thin
metal sheet 5 which has a diameter greater than the di-
ameter of the electrode surface so that a marginal edge
extends outwardly therefrom and does not overlie the
electrode surfaces. The metal sheet, which is preferably
iron, is firmly connected with an electrical connection
preferably by copper soldering to its respective elec-
trode surface.

Asillustrated in FIG. 1, the thin marginal edges of the
sheet 5 which do not rest on the electrode surface, have
a different rate for dissipating heat than the portions of
the sheet 5 which are in contact with the electrode sur-
face. When a voltage overload is applied to the arrester
by one of the terminals or connectors 8, the metal sheet
§ will be heated and due to the different rate of heat
dissipation for edge portions and center portions, the
marginal or peripheral edges heats up and either melts
to form a short circuit 6 between the sheets 5 or a sheet
5 and the other electrode (FIG. 1) or due to thermal
stress bends away from the electrode surface to form
the short circuit illustrated in FIG. 2.

By selecting the composition of the material of the
metal sheets 5, by selecting the thickness of the metal
sheets §, and by selecting the size of the heat conduc-
tive surface connecting the metal sheets 5 with the
electrode surface, the short circuit characteristic for
the arrester can be adjusted. If the sheet § is very thin,
it will bend when overheated to form the short circuit,
If the sheet § is thicker and resistant to bending, then
the short circuit is formed by the melting of the sheet
as illustrated in FIG. 1. By adjusting the material and
the dimensions of the sheet 5 a short circuit character-
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istic-can be selected that always remains below the de-
struction characteristic for the arrester and provides
protection for a range of over voltages which include
both high and relatively small voltages. It should be
mentioned, that the circuit having the overvoltage ar-
rester maybe subjected to an alternating current of
small voltage which may also destroy the equipment
which is being protected by the arrester. In such a case,
the small thickness of the metal sheets due to thermal
distortion caused by the different rate of heat dissipa-
tion will bend into contact with each other to form the
internal short circuit and the arrester will function to
protect equipment subjected to undesirable small alter-
nating currents.

In a practical embodiment of the invention, the thick-
ness of the metal sheet § is 0.5 millimeters and the
width of its protruding or marginal edges is 0.6 millime-
ters. With a selection of iron as the material for the
metal sheet 5 and with the distance between electrode
surfaces of 0.5 millimeters, a safe short circuiting is ob-
tained for an overload in all over voltage ranges. The
short circuit with the destruction of the arrester due to
the melting of one or both of the metal sheets 5 as illus-
trated in FIG. 1 need not occur. In FIG. 2, a continuous
short circuit might occur when the marginal surfaces or
edges or metal sheets 5 bend into engagement with
each other and then stick together such as by welding.
Such a bending of the marginal surfaces of the metal
sheets § will occur when the thickness of the metal
sheet 5 is equal or smaller than 0.5 millimeters and an
arrester with the metal sheets of that size has a rela-
tively low short circuit characteristic. The short circuit
as illustrated in FIG. 1 results in the corresponding in-
crease thickness of the metal sheets and is selected if
a high short circuit characteristic is demanded.

In the embodiment of the arrester illustrated in FIG.
3, the sheet metal plates 5 are provided with a dish-
shaped recess 7 at the center with the outer surface of
each of the sheets § being attached to their respective
electrodes 1 and 2 at the outer surface of the recess 7.
In such an arrangement, the peripheral or marginal
edge of each sheet is increased and is spaced from the
surface of its electrode with a corresponding decrease
in the area of contact between the sheet 5 to its corre-
sponding electrode surface which contact is formed by
the connection made by welding or soldering the outer
surface of the recess 7 to the electrode surface. Since
the sheets 5 are attached by the recess 7 to the elec-
trode surface, the marginal edge portions are spaced
closer together than the recess portions. This arrange-
ment allows a variation in the heat conductivity be-
tween the metal sheet § and electrode surface and ena-
bles the short circuit characteristic to be varied inde-
pendent of the size of electrode surfaces of electrodes
1 and 2.
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The advantages of the overvoltage arrester according
to the present invention are obtained due to the en-
larged diameter of the small or the thin metal sheet §
which is welded or soldered at least to one of the elec-
trodes. One of these advantages is the active electrode
surfaces is enlarged and thus the voltage resistance of
the arrester is increased. Furthermore, the protruding
marginal surfaces screen the insulating member 3 of
the gas tight housing from sputtering or evaporating
electrode material to maintain the insulation of the ar-
rester even after a long period of operation. The en-
larged size of the metal sheet 5 also blocks or shields
the gas tight connection 4 between the insulating mem-
ber 3 and each of electrodes 1 or 2 from sputtering or
evaporation of the electrode material.

Although minor modifications might be suggested by
those versed in the art, it should be understood that |
wish to employ within the scope of the patent war-
ranted hereon all such modifications as reasonably and
properly come within the scope of my contribution to
the art.

I claim:

1. In an overvoltage arrester having a pair of elec-
trodes arranged in a gas tight housing with the elec-
trode surfaces in a spaced facing relationship and at
least one of the electrode surfaces carrying a small
metal sheet, a portion of a surface of said sheet con-
nected to the surface of the electrode, the sheet form-
ing an electrical connection between the pair of elec-
trodes to provide an internal short circuit during the
application of an overload voltage to the arrester, the
improvement wherein the metal sheet has a diameter
larger than the diameter of the portion of said sheet
which is connected to the electrode surface of the elec-
trode so that the marginal edge of said metal sheet ex-
tends past the portion of the sheet connected to the
electrode surface.

2. In an overvoltage arrester according to claim 1,
wherein each of the pair of electrodes has a metal sheet
of a diameter greater than the diameter of the sheet
surface attached to the electrode surface.

3. In an overvoltage arrester according to claim 1,
wherein the metal sheet has a dish-like recess at its cen-
ter and is electrically connected to the electrode sur-
face at the dish recess so that the peripheral edge of the
metal sheet is spaced from the electrode surface of the
electrode.

4. In an overvoltage arrester according to claim 3,
wherein each of the pair of electrodes has a metal sheet
with a dish-like recess, said sheet being arranged on the
pair of electrodes with the marginal edges in a closer

spaced relationship than the center portions of the
metal sheets.
* * * * *



