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OWERVOLTAGE ARRESTER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an overvoltage arrester with a 

gastight housing, in which electrodes are arranged opposite 
each other, which electrodes form simultaneously the housing 
of the overvoltage arrester, with at least one ceramic insulat 
ing member, which housing incorporates vacuumtight ceram 
ic-glass-metal sealing. 

2. Description of the Prior Art 
A gas discharge container of the kind to which the present 

invention is generally concerned and serves as overvoltage ar 
rester is make known in the German Letters Patent 930,400. 
According to an embodiment which is disclosed in that patent, 
two caplike designed electrodes are respectively slid from one 
side onto tube-shaped projections of a ring-shaped ceramic in 
sulating member which lies between the tube-shaped projec 
tions has a larger outer diameter than the projections and 
serves as a separation ring for the electrodes, which separation 
determines the exact electrode distance. A ring-shaped glass 
metal sealing, which extends all around the housing, extends 
over the outer circumference side of the insulating member's 
centerpart and connects the two electrodes with each other in 
a vacuumtight manner. After its housing is finished, the over 
voltage arrester is pumped empty with a suction rod, filled 
with inert gas, and connected in a vacuumtight manner by 
means of a soldering process. 
The mechanical strength of the vacuumtight connection 

represents an essential problem with a prior art overvoltage 
arrester, since the ring-shaped glass sealing, which runs 
around the outside of the housing, lies on the outside of the 
ceramic insulating body with the majorportion of its inner sur 
face, and forms a glass-metal sealing which respectively seals 
the housing only at its two edges in the small width of the elec 
trode-material thickness. The glass-metal sealing is too nar 
row, compared with the entire width of the glass sealing, to be 
able to take mechanic stresses to a sufficiently large extent. 
Mechanic stresses, however, appear often in the form of im 

pacts, bending or pressure during the transport of overvoltage 
arresters, during their storage, while handling or operating 
them. A light impact or a light bending stress, while the over 
voltage arrester is inserted into its mounting can, for instance, 
damage the glass-metal sealing which runs around the outside 
of the housing, and can destroy the vacuumtight sealing of the 
housing. Furthermore, a glass sealing which runs around the 
outside of a connection point of a ceramic insulating member 
and metallic electrodes is always endangered during operation 
due to thermic stresses of the differently expanding materials, 
since glass practically does not bear any tension stress. 
Another overvoltage arrester with a ceramic-glass-metal 

sealing is made known in the Swiss Letters Patent 341,889. 
The electrodes of this prior-known overvoltage arrester are 
designed as area plates which cover the upper and lower sur 
faces of a ceramic box and which are connected in a vacuum 
tight manner with the latter with the help of glazing. Since 
glass solder can only bear low shearing stresses, the ceramic 
glass-metal sealing with an overvoltage arrester, according to 
the above mentioned Swiss patent, is only then stable when 
the thermic expansion coefficients of ceramic and metal are 
tuned with regard to each other. A higher as well as a lower 
expansion coefficient of the metal, compared with the ceram 
ic, are not applicable, and thus the prior arrangement was 
neverable to gain any practical importance. 
A vacuumtight and mechanically stable firm connection 

among the electrodes and the insulating member, without con 
cern about thermic expansion coefficients might be possible in 
the form of a hard-solder connection. However, there is an es 
sential problem, namely that insulating between the electrodes 
is endangered since a part of the hard-soldering material 
evaporates due to the working processes, during the soldering 
process. The hard-solder material then can settle on the insu 
lating member, in part, or run along on the latter in liquid 
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2 
form, and cause there conductive islands or paths. If such an 
island or path is connected galvanically with an electrode, a 
cathode point can come about on the insulator during a 
discharge of the overvoltage arrester. At the place of the 
cathode point, a concentrated heating will appear for a short 
period of time, which causes strong heat tensions and a 
cracking of the insulator. The life of such an overvoltage ar 
rester, due to these processes, is very limited, even if no over 
load occurs which leads to its destruction. 

SUMMARY OF THE INVENTION 

It is thus the primary object of this invention to provide a 
gastight overvoltage arrester of long lifetime, which safely en 
sures a sufficient electric insulation between its electrodes 
during this long lifetime. To realize this primary objective it is 
proposed that in an over-voltage arrester of the above-men 
tioned kind, the electrodes at the transition to the ceramic in 
sulating member, which is round according to prior art, em 
brace the insulating member, also in a ring-shaped manner 
shrink onto the insulating body after production, and thus 
mechanically strengthen the ceramic-glass-metal sealing in the 
manner of a pressure-glass connection. Opposed to the prior 
overvoltage arresters with a ceramic-glass sealing, there there 
fore results an arrester having essentially improved mechani 
cal strength. 

In a preferred embodiment of the invention, the ceramic in 
sulating member, within the gastight housing, has at least one 
surface which remains free, which surface extends all around 
on a side facing away from the longitudinal axis of the over 
voltage arrester, and which forms-together with the elec 
trode parts which adjoin the insulating member-an annular 
tee-slot. On the basis of this annular tee-slot the glass is ar 
ranged which forms the ceramic-glass-metal sealing between 
the ceramic insulating member and the adjacent electrode 
portions. This arrangement has the advantage that the surface, 
which extends around in a circle and which remains free in the 
annular tee-slots, lies protected against the distribution range 
of the metal vapors which are produced by arc discharges. 
Thus, the electrode material which is evaporated during 
operation cannot reach this surface. In this manner, the insula 
tion of the electrodes, which also guarantees the ceramic 
glass-metal sealing, is also preserved during the operation of 
the overvoltage arrester. With particular advantage, a discon 
nected annular tee-slot with a ceramic-glass-metal sealing is 
provided at each transition from the insulating member to an 
electrode. 

BRIEF DESCRIPTION THE DRAWINGS 

Other objects, features and advantages of the invention, its 
organization, construction and operation will be best un 
derstood from the following detailed description taken in con 
junction with the accompanying drawings, in which: 

FIG. 1 is a sectional view of one embodiment of an over 
voltage arrester according to the present invention; and 

FIG. 2 is a sectional view of another embodiment of an 
overvoltage arrester according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In FIG. 1, electrodes have been enumerated with 1 and 2, 
which simultaneously serve as gastight housing for the over 
voltage arrester, to a large degree. A ring-shaped insulating 
member 3 of ceramic material, which member 3 is T-shaped in 
cross section, whereby the longitudinal member of the T is 
directed vertically to the axis and separates the electrodes 1 
and 2 from each other electrically. The electrode 1 has the 
shape of a hollow cylinder with an end wall 1", and its inner 
diameter is enlarged stagelike at the other, open end 1'. With 
its open end 1' it is set onto the longitudinal member of the T 
and it forms an annular tee-slot 13 with its inner surface and a 
surface 7 of the insulating member 3, which lies opposite to it 
and which extends all around. A ceramic-glass-metal sealing 6 
is arranged at the bottom of the annular tee-slot 13 between 
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the insulating member 2 and the adjacent electrode parts, and 
it connects the electrode 1 with the insulating member 3 in a 
gastight manner and mechanically rigid. An electrode 2, 
which is designed as massive, longitudinal cylinder with an end 
cap, is fixed with the end cap on the other side of the insulat 
ing member 3 at its longitudinal member in the same manner 
as the electrode 1, and it extends freely through the insulating 
member 3 within the longitudinal cylinder, and centrically 
into the hollow-cylinder-shaped electrode 1. An auxiliary igni 
tion electrode 5 may be fixed at the frontal side of the insulat 
ing member 3. 
The electrodes 1 and 2 form a discharge chamber 4 between 

themselves, opposite which the two annular tee-slots 13 are 
disposed shaded off by the member 3. Electrode material, 
which evaporates during the operation of the overvoltage ar 
rester from the discharge chamber 4, cannot reach any of the 
two annular tee-slots from their partially hidden positions. A 
galvanic connection between the insulating member 3, on one 
hand, and the electrodes 1 and 2, on the other hand, is thus 
practically impossible, since the surfaces 7 in the annual tee 
slots 13, which extend around in a circle, are safely free of 
conductive islands and paths. 

In FIG. 2, an electrode which has been enumerated with 9, 
has the shape of a metal rod mounted in an end cap 10. The 
end cap 10, which forms a bulge extending in the shape of a V 
around the metal rod 9 into the gastight housing, is inserted in 
a gastight manner into one end of a ring-shaped ceramic insu 
lating member 8 with the help of a ceramic-glass-metal sealing 
6. A second electrode 11 which lies opposite to the rod 
shaped electrode 9 extends into a pot-shaped electrode 11. A 
metal part 12 extending symmetrically around the outer edge 
of the pot-shaped electrode 11, which is inserted in the same 
manner gas-tightly into the other end of the ring-shaped insu 
lating member 8, extends into the gastight housing and mounts 
the pot-shaped electrode 11. The part 12 forms an annular slot 
13 with the surface 7 of the insulating member 8 which is op 
posite to it and which extends all around. The frontal surface 
of the electrode 9 and the bottom of the electrode 11 are ac 
tivated with a matter which lowers the work function. The 
discharge chamber 4 lies between these surfaces, and opposite 
to the discharge chamber is the annular slot 13, shaded-off by 
the member 12. Electrode material which evaporates during 
the operation of the overvoltage arrester from the discharge 
chamber 4, cannot reach the slot 13 from there nor the sur 
face 7 of the insulating member 8 which surface extends 
around in a circle and lies directly opposite to the V-shaped 
bulge of the end cap 10. A galvanic connection between the 
insulating member 8 on one hand and the electrodes 9 and 11 
on the other hand is thus also practically impossible with the 
arrester of FIG. 2. 
The ceramic-glass-metal sealing 6 between the insulating 

members 3 or 8 and the electrodes 1 and 2 or 10 and 11, 12, 
can be produced in such a way that the open end 1' of the 
electrode 1 or the end cap of the electrode 2, 10, or 11, 12, is 
glazed according to the prior-known methods of glass-metal 
connections. During the sealing process, the electrodes or the 
electrode caps are heated according to the high-frequency 
method, and the glazing is melted. The glazed electrode parts 
then connect themselves gastightly with the ceramic of the in 
sulating member and the porous ceramic surface is then sealed 
by means of the glass. However, it is also possible to first melt 
the glass onto the ceramic. By means of the radiation heat of 
the heated electrode parts, the glass melts and connects the in 
sulating member gastightly with the electrodes. Mechanical 
strength and temperature resistance of such a ceramic-glass 
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4 
metal connection and a hard-solder connection are compara 
tively equally good. 

Overvoltage arresters with a ceramic-glass-metal sealing 
also have the advantage that with their preferably suction rod 
free production, only the electrodes themselves have to be 
guided exactly, and the exact position of the insulating 
member is not of such great importance. Tolerances, which 
E. between the electrodes and the insulating body during the production, are namely evened out by means of the ceram 

ic-glass-metal sealing which becomes firm. 
The invention is of particular importance for overvoltage 

arresters of small dimension. The embodiment which is shown 
in FIG. 1, for instance, has been constructed with a diameter 
of 8 mm. and a length of 20 mm. 
The invention is not limited to overvoltage arresters with 

only two electrodes. It may also be applied, with particular ad 
vantage, for overvoltage arresters with more than two elec 
trodes, whereby, of course, two electrodes respectively are 
separated electrically by an insulating member with features 
according to this invention. 
Many changes and modifications may be made in the inven 

tion by one skilled in the art without departing from the spirit 
and scope thereof, and it is to be understood that I intend to 
include within the patent warranted hereon all such changes 
and modifications as may reasonably and properly be included 
within the scope of my contribution to the art. 

I claim as my invention: 
1. An overvoltage arrester in a gastight housing including a 

first electrode and a second electrode arranged opposite one 
another and a ring-shaped ceramic insulating member which 
together with said electrodes forms said housing and means 
providing a vacuumtight ceramic to metal connection, the in 
provement therein wherein said means providing said 
vacuumtight ceramic to metal connection includes portions of 
said electrodes which surround and embrace said insulating 
member and including glass at the transitions between said 
electrodes and said insulating member forming a pressure con 
nection. 

2. An overvoltage arrester as set forth in claim 1, wherein 
said arrester has a longitudinal axis, said ceramic ring member 
includes a pair of first annular surface facing away from said 
axis and said first and second electrodes includes a pair of 
second annular surfaces respectively spaced from said first an 
nular surfaces to form a pair of annular slots, said glass por 
tions disposed in said slots. 

3. An overvoltage arrester according to claim 2, wherein 
said ceramic ring member has a T-shaped cross section with 
the horizontal member of the T directed vertically parallel to 
said axis, said second electrode includes a longitudinal 
cylinder and an end cap, said end cap sealed to said ceramic 
ring member by means of a respective glass portion, said 
cylinder extending through said ring member, said first elec 
trode shaped as a cup sealed to said ring member by means of 
a respective glassportion and receiving therein said cylinder. 

4. An overvoltage arrester according to claim 1, wherein 
said first electrode includes a metal rod and an end cap 
mounting said rod and having a V-shaped bulge directed 
generally along the direction of said rod, said second electrode 
is cap shaped and receives said rod therein and spaced 
therefrom, a symmetrical annular member mounting said 
second electrode, a first of said glass portions sealing said end 
cap to said ceramic ring member and a second of said elec 
trodes sealing said ceramic ring member to said symmetrical 
mounting member. 

k is k is 


