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GASDSCHARGE OVERVOLTAGE ARRESTER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a voltage overload protection 

device, and more particularly to a voltage overload arrester 
having electron-emission materials therein and a method of 
producing the same. 

2. Prior Art 
German Pat. No. 615,506 teaches a voltage overload ar 

rester device wherein the work surfaces of the electrodes are 
positioned adjacent to each other within the device and are 
provided with an additional layer of a material. This material 
apparently functions to lower the work function of the elec 
trodes and allows the electrodes to function as a cathode, i.e. 
an electron-emission device. Such electron-emission device in 
an over-load arrester functions to lower the voltage drop and 
the power loss during periods of a given overloading current. 
The capacitance, of a voltage overload arrester essentially 

depends on the glowing or arc-burning voltage, the arc 
passing current and on the cross sectional dimension of the 
electrode surfaces, as well as the power supply lines. Of 
course, the cross sectional dimension is limited by the actual 
size of a particular overload arrester. However, an increase in 
the field electron emission at such electrode surfaces, which 
function as a cathode (sometimes referred to herein as a cold 
arc-cathode) would materially increase the capacitance of an 
overload arrester. 

Prior art teaches that a decrease of the electron work func 
tion in a glow discharge tube or the like by activation of a cold 
arc cathode is achieved with an additional layer containing 
barium or another earth alkali metal. However, such earth al 
kali metal activated electrode layers have a serious disad 
vantage in that their work function changes after an impact 
current stress. Apparently, the change in the electron work 
function of such materials occur because of the presence of 
impurity. Such impurities fail to volatilize or decay during heat 
treatment operations, which are necessarily limited by the 
physical characteristics of the materials per se. During anim 
pact-current stress irreversible changes in the electrode work 
function take place at the cold arc cathode and materially in 
fluence ignition potential of the voltage overload arrester. 

SUMMARY OF THE INVENTION 
The invention provides a means of avoiding adverse 

changes in electron work functions of cold arc cathodes in a 
voltage overload arrester. In accordance with the principle of 
the invention, the electron workfunction of an activated cold 
arc cathode is stabilized by the incorporation of a material 
having a stabilizing effect on the electron work function of the 
activated surface so that such work function and the ignition 
potential remain essentially unchanged after an impact-cur 
rent stress, particularly as compared with prior art activated 
cold arc cathodes. This stabilizing material is combined with 
an electron emission material to form an alloy-like mixture 
and coated as a thin layer on the work surface of the electrode 
and subjected to heat of about 700 to 900 C. to drive offim 
purities and positioned for operation in a voltage overloadar 
rester. Preferably, the stabilizing material is aluminum and the 
electron emission material is barium, although other suitable 
materials can also be utilized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawing illustrates an elevated diagrammatic cross sec 
tional view, of an exemplary embodiment of a voltage over 
load arrester constructed in accordance with principle of the 
invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In accordance with the principles of the invention, suitable 
electrodes are formed of, for example, a Ni-Fe alloy or a Ni 
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further material at the work surfaces thereof. These work sur 
faces, in assembly, form spaced apart adjacent surfaces of an 
assembled voltage overload arrester. The coating material on 
the outer periphery of such work surfaces contains a substan 
tially uniform intermixture of a first material having a relative 
ly high electron emission ability and a second material having 
a stabilizing effect on the electron work function of such first 
material, 

Preferably, the first material having a relatively high elec 
tron emission is barium and the second material having a sta 
bilizing effect on the electron work function of such first 
material is aluminum. The material having a relatively high 
electron emission ability can also be selected from rare earth 
metals perse or in combination with earth alkali metals, such 
as barium. The material having stabilizing effect on the elec 
tron work function of such electron-emission material can be 
selected from relatively low melting metals that readily com 
bine with or alloy with such electron emission materials. Such 
low melting metals can be utilized perse or in combination 
with aluminum. These various electron-emission materials and 
electron work function stabilizing materials are combined so 
as to form a mixture wherein all the components thereof are 
interconnected as in an alloy. 
A voltage overload arrester constructed in accordance with 

the principle of the invention utilizing aluminum as the elec 
tron work function stabilizing material is particularly ad 
vantageous. Thus, a voltage overload arrester having alu 
minum as a component of the coating on its electron work sur 
faces exhibits a stabilized electrode work function and a stabil 
ized work function per se. Further, the ignition potential of 
such an aluminum containing voltage overload arrester un 
dergoes significantly lower fluctuation after an impact-current 
stress compared with known voltage overload arresters having 
electrodes provided with activated layers of earth alkali 
metals. 
More particularly, a voltage overload arrester of the inven 

tion has a significant or essentially lower electron work func 
tion fluctuations of the cold arc cathodes thereof after an im 
pact-current stress. Particularly, the cold arc cathode (i.e. the 
electrode layer or coating containing a material having a rela 
tively high electron emission ability) is composed of barium 
and aluminum. Generally, the coating is a uniform intermix 
ture or alloy of barium, which is present in amounts ranging 
from about 30 percent to about 90 percent by weight and of 
aluminum, which is present in amounts ranging from about 10 
percent to about 70 percent by weight. Extremely stable func 
tion behavior is achieved by providing an alloy of about 50 
percent by weight barium and about 50 percent by weight alu 

A method of producing a voltage overload arrester of the in 
vention generally comprises forming an alloy of a first material 
having a relatively high electron emission ability, i.e. Ba, and 
second material having a stabilizing effect on the electron 
work function of the first material, i.e. Al. This alloy, 
preferably Ba-Al, is then applied as a relatively thin layer on 
the outer periphery of the electrode work surfaces. The alloy 
coated electrodes are then subjected to heat substantially in 
the range of about 700 to about 900° C. in an inert at 
mosphere for a period of time sufficient to eliminate or drive 
off all impurities from the alloy coating. The heat treated elec 
trodes are then combined with the housing structure of a con 
figured arrester and placed in condition for operation. Alter 
natively, the alloy-coated electrodes can first be combined 
with the housing structure of a configured arrester and sub 
jected to the aforesaid heat treatment. After cooling, the in 
terior of the arrester housing can be evacuated or filled with 
an inert gas as desired and the arrester placed in condition for 
operation. 

Referring now to the exemplary embodiment illustrated in 
the drawing, a voltage overload arrester 10 is provided with a 
somewhat tubularly-shaped insulating body 1. A pair of 
generally frustum-shaped electrodes 2 and 3 are positioned 

Fe-Co alloy and provided with a relatively thin coating of a 75 within the body 1 and sealed therein by a gas impervious seal 
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means (not shown). The electrodes 2 and 3 are positioned so 
that their respective work or frontal surfaces 2a and 3a, 
respectively, are positioned to face each other in a spaced ad 
jacent relation. 

Preferably, the insulating body or housing structure 1 is 
composed of glass or a ceramic material. The electrodes are 
preferably composed of a nickel-iron or a nickel-iron-cobalt alloy. 

It will be noted that the electrodes 2 and 3 have end por 
tions protruding beyond the confines of the insulating housing 
structure 1 so as to define contact terminals for connecting 
with a particular electrical circuit wherein the safety of the 
voltage overload arresters is desired. As indicated before, the 
arrester 10 is formed to be gas impermeable so that the interi 
or thereof may be substantially completely evacuated or filled 
in an inert or noble gas as desired. 
A relatively thin layer 4 is provided on the outer periphery 

of the adjacent work surfaces 2a and 3a respectively. The 
layer 4 is composed of an alloy of a first material having a rela 
tively high electron-emission ability and a second material 
having a stabilizing effect on the electron work function of 
such first material. Preferably, the layer 4 is composed of a Ba 
Al alloy containing about 50 percent by weight barium and 
about 50 percent by weight aluminum. Of course, only one of 
the surfaces 2a or 3a need to be provided with the coating in 
order to achieve a functional overload arrester but preferably 
both of these surfaces 2a and 3a are provided with such a coat 
ling. 

After assembly, the voltage overload arrester 10 is sub 
mitted to a heat treatment having temperatures in the range of 
about 700° to about 900° C. for a period of time sufficient to 
eliminate all of the impurities from the Ba-Al alloy. 

Various modifications or changes may be effected to the ex 
emplary embodiment described herein without departing from 
the spirit and scope of the novel concepts of the invention. 
We claim as our invention: 
1. A gas-discharge voltage overload arrester comprising, a 

gas impermeable housing having an interior chamber, a pair of 
shaped electrode members positioned in working relationship 
within said interior chamber, said electrodes each having a 
work surface in spaced facing relation to each other, and an 
outer peripheral layer on at least one of said work surfaces, 
said layer consisting essentially of a substantially uniform in 
termixture of a first material having a relatively high electron 
emission ability and at least aluminum. 

2. A gas-discharge voltage overload arrester as defined in 
claim 1 wherein the first material in the layer is Ba outer 
peripheral. 

3. A gas-discharge voltage overload arrester as defined in 

4 
percent to 70 percent by weight of Al. 

4. A gas-discharge voltage overload arrester as defined in 
claim 1 wherein the outer peripheral layer is composed of 
about 50 percent by weight of Ba and about 50 percent by 
weight of Al. 

5. A gas-discharge voltage overload arrester comprising, a 
housing composed of an insulating material having a pair of 
openings formed therein, a pair of shaped electrodes extend 
ing through the openings of said housing and positioned ad 

10 jacently spaced from one another and having work surfaces in 
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spaced facing relation to each other, a means sealing said elec 
trodes to said housing to form a gas-impermeable housing, 
said electrodes protruding beyond said means to form contact 
points, and an outer peripheral layer on each of said surfaces, 
said layer consisting essentially of an alloy of a material having 
a relatively high electron emission ability and at least alu 
minum. 

6. A gas-discharge voltage overload arrester as defined in 
claim 5 wherein the aluminum is present in the outer 
peripheral layer in amounts ranging from about 10 percent to 
about 70 percent by weight. 

7. A gas-discharge voltage overload arrester comprising a 
gas impermeable housing having an interior chamber, a pair of 
shaped electrode members positioned in working relation 
within said interior chamber, said electrodes each having a 
work surface in spaced facing relation to each other, and an 
outer peripheral layer on each of said work surfaces, said layer 
consisting essentially of a substantially uniform intermixture 
of about 30 percent to about 90 percent by weight Ba and 
about 10 percent to about 70 percent by weight Al. 

8. A gas-discharge voltage overload arrester as defined in 
claim 7 wherein the outer peripheral layer is composed as a 
uniform intermixture of about 50 percent by weight Ba and 
about 50 percent by weight Al. 

9. A method of producing a gas-discharge voltage overload 
arrester comprising: coating a relatively thin layer of a sub 
stantially uniform inter-mixture of a first material having a 
relatively high electron-emission ability and at least aluminum 
onto a work surface of an electrode, subjecting the coated 
electrode to a heat treatment including temperatures in the 
range of about 700 to 900 C. for a period of time sufficient to 
eliminate any impurities within said layer, and assembling 
such heat treated electrodes into a gas impermeable voltage 
overload arrester structure so that said electrode work sur 
faces are spaced in facing adjacent relation from each other. 

10. A method as defined in claim 9 wherein the first materi 
al is Ba and is present in amounts ranging from about 30 per 
cent to about 90 percent by weight and the second material is 
Al and is present in amounts ranging from about 10 percent to 

claim 1 wherein the outer peripheral layer is composed of 50 about 70 percent by weight. 
about 30 percent to 90 percent by weight of Ba and about 10 
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