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(57) ABSTRACT 
An excess voltage arrester comprising a pair of spaced 
electrodes housed in a gas-filled enclosure wherein the 
electrodes carry sleeves of electrically insulating mate 
rial to prevent reduction of the d.c. ignition voltage of 
the arrester due to the formation of conductive coat 
ings on the internal surfaces of insulating portions of 
the envelope by sputtering from the discharge occur 
ring in the arrester in operation. 

5 Claims, 1 Drawing Figure 
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member 4 or 5 to form a sub-assembly, the brazing 
being carried out with the electrode axis vertical and 
the end cap lowermost, and with rings of a suitable 
brazing material placed around the sections 12a and 
13a of electrode 10 and the corresponding sections of 
electrode 1 1. The two sub-assemblies are then sealed 
into opposite ends of the central member 3 of the en 
closure, and the required gas filling is inserted via the 
pumping stem 23. 

In use of the arrester, the end caps 1 and 2 are re 
spectively connected to a pair of lines connected with 
the equipment which it is desired to protect against ex 
cess voltage, and the metal enclosure member 3 is 
grounded. On the occurrence of an excess voltage be 
tween either one of the lines and the other line, or 
ground, a discharge occurs between one or both elec 
trodes 10 and 11 and the metal member 3 of the enclo 
sure. It will be appreciated that while initially the dis 
charge may occur between the two electrodes 10 and 
11 the discharge will rapidly transfer to the gap be 
tween one or both electrodes and the grounded mem 
ber 3. A desired d.c. ignition voltage for the arrester, 
that is the voltage at which a discharge is initiated, is 
obtained by appropriate choice of the pressure and 
composition of the gas-filling and the sizes of the gaps 
16, 17 and 18. 
When a discharge takes place in the arrester, sput 

tered material from the discharge forms electrically 
conductive coatings on the internal surfaces of the 
metal member 3 and the ceramic members 4 and 5 of 
the enclosure. The formation of these coatings is en 
hanced due to a tendency of the cathode spot of the 
discharge to run along the surface of the electrode on 
which it is formed towards the nearer end cap 1 or 2. 
It will be appreciated that the above-mentioned coat 
ings are electrically connected to ground in operation 
via the metal member 3. Hence, if coatings are formed 
which extend along the inner curved surfaces of the ce 
ramic members 4 and 5 towards the electrode sections 
12b and 14b, the operating voltage of the arrester will 
eventually be very significantly reduced, and ultimately 
the arrester will short circuit the lines with which it is 
connected. 

In accordance with the invention, the sleeves 19 and 
20 substantially restrict the formation of such conduc 
tive coatings to the end faces 21 and 22 of the ceramic 
members 4 and 5. This is achieved partly by virtue of 
the gap between the sleeves 19 and 20 and the ceramic 
members 4 and 5 being too small to allow easy access 
of the sputtered material to the internal curved surfaces 
of members 4 and 5, and partly by virtue of the sleeves 
19 and 20 preventing the cathode spot of the discharge 
from moving very far towards an end cap 1 or 2 in oper 
ation. 

In addition, the presence of the sleeves 19 and 20 
makes the shortest gap (via the gas filling) between a 
conducting coating on an end face 21 or 22 and the ad 
jacent electrode 10 or 11 larger than the gaps 17 and 
18. Thus, the presence of the sleeves 19 and 20 in 
creases the breakdown voltage between a conducting 
coating on an end face 21 or 22 and the adjacent elec 
trode 10 or 11 to a value above the d.c. ignition voltage 
set by the gaps 17 and 18, thus preventing the coating 
reducing the d.c. ignition voltage of the arrester. 

In one particular arrester of the form shown in the 
drawing having a d.c. ignition voltage of 400 volts, the 
gas filling consists of a 10% hydrogen argon mixture at 

5 

() 

15 

20 

25 

30 

35 

40 

50 

55 

65 

4 
a pressure of 50 torr, the radial spacing between the ex 
ternal surfaces of the electrodes sections 12c 13b, 14c 
and 15b and the internal surfaces of ceramic members 
4 and 5 is 0.95 millimetres and the sleeves 19 and 20 
have internal and external diameters of 2.92 mil 
limetres and 3.98 millimetres respectively and consist 
of 98% alumina. 

In the arrester shown in the drawing the adjacent sec 
tions 13c and 15c of the electrodes 10 and 11 are of re 
atively large external diameter, but this need not be the 
case in an arrangement in accordance with the inven 
tion. Thus in alternative arrangements the portions of 
the electrodes projecting inwardly beyond the sleeves 
19 and 20 may be of the same diameter as the portions 
within the sleeves. 

It is pointed out that while the particular arrester 
shown in the drawing is designed for connection in an 
external circuit by means of clips or the like contacting 
the end caps 1 and 2 and the enclosure metal member 
3, other arresters in accordance with the invention may 
be provided with lead wires for external connection. 
We claim: 
1. An excess voltage arrester comprising: a hollow 

cylindrical gas filled enclosure comprising a tubular 
electrically conductive central portion, a pair of electri 
cally conductive end portions, and a pair of tubular 
electrically insulating portions by means of which said 
end portions are respectively sealed to and spaced from 
said central portion; a pair of spaced electrodes housed 
within the enclosure for which said end portions serve 
as respective terminals, said electrodes extending to 
wards one another through said insulating portion of 
the enclosure so that the gap between the electrodes 
lies within the central portion of the enclosure, and a 
pair of sleeves of electrically insulating material carried 
on said electrodes respectively, each sleeve extending 
from a point near the inner end of the associated elec 
trode to a point within the insulating portion of the en 
closure through which the associated electrode ex 
tends. 

2. An arrester according to claim 1 wherein the outer 
end of each said sleeve lies adjacent a section of the as 
sociated electrode which is a sliding fit in the associated 
insulating portion of the enclosure. 

3. An arrester according to claim 1 wherein each said 
sleeve is effective to increase the breakdown voltage 
between any point on the surface of the electrode car 
rying that sleeve and a conductive coating which may 
be produced in operation on the internal surface of the 
adjacent insulating portion of the enclosure to a value 
above the d.c. ignition voltage across the gap between 
the inner end of that electrode and the adjacent part of 
the central portion of the enclosure. 

4. an arrester according to claim 3 wherein each said 
sleeve projects inwardly beyond the inner end of the 
adjacent insulating portion of the enclosure by an 
amount sufficient to make the shortest gap, via the gas 
filling, between said end and the electrode carrying that 
sleeve appreciably larger than the gap between the 
inner end of that electrode and the adjacent part of the 
central portion of the enclosure. 

5. An arrester according to claim 4 wherein the por 
tions of the electrodes projecting inwardly beyond the 
sleeves are of larger diameter than the portions of the 
electrodes within said sleeves. 
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