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(54) Arrester apparatus

(57) In a gas-filled arrester, springy, electrically-conductive short-circuiting element (7) having an arcuate shape is fitted
around the outer wall of a ground electrode (3). The short-circuiting element (7) includes extension portions (8, 9) extending
along the outer wall of the arrester which extension portions (8, 9) are normally maintained out of electrical contact with the
main electrodes (5, 6) by a thermally-fusible spacer (14). If the arrester is overheated, the spacer (14) is thermally fused to
cause the extension portions (8, 9) to electrically contact the main electrodes (5, 6) due to the spring characteristics thereof
thersby short circuiting the main electrodes (5, 6) to the ground electrode (3).
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"ARRESTER APPARATUS"

The present invention relates to an arrester, such
as a gas-filled discharge tube, for protecting an
electric device from high-voltage surge whicﬁ may be
caused by lightning or the like. More particularly, the
invention relates to the arrester's fail-safe mechanism
which prevents the arrester from failing even if the
arrester continues discharging for a long time and is
therefore overheated as a result of long-time applica-
tion of high-voltage surge.

In general, an arrester is not overheated
if its electric discharge occurs for a comparatively
short time. However, if the discharge continues for
a long time, the arrester may be overheated and
fail. To prevent such an overheated condition, a
conventionally-known arrester comprises a short-
circuiting mechanism which short-circuits the discharge
electrodes of the arrester in response to the overheated
condition of the arrester, as is shown in Figs. 1A and
1B. Fig. 1A is a partially-sectional view of the
conventional arrester, and Fig. 1B is a plan view of
the same.

Referring to Figs. 1A and 1B, reference numeral 30
denotes a gas-filled arrester; 31, the main body of the
arrester; 32, a ground electrode; 32', a terminal of the
ground electrode; 33 and 33', line electrodes; 34 and

34', terminals of the line electrodes; 35, a metallic
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short-circuiting member; 36, a horizontal portion of the
metallic short-circuiting member; 37, an engaging piece
provided for the metallic short-circuiting member in a
manner to engage with ground electrode 32; and 38 and
38', springy contact pieces which extend from the ends
of horizontal portion 36 of metallic short-circuiting
member 35 in such a manner that they can engage with
line electrodes 33 and 33', with thermally-fusible,
electrically-insulating spacers 39 and 39' interposed.

If arrester 31 shown in Figs. 1A and 1B is
overheated, insulating spacers 39 and 39' are thermally
fused by heat. As a result, contact pieces 33 and 33'
are pressed against line electrodes 33 and 33', due to
their spring characteristics, thus short-circuiting line
electrodes 33 and 33' to ground electrode 32. 1In this
fashion, the occurrence of an accident arising from the
overheated condition of the arrester is prevented.

The conventional arrester, such as that described
above, is undesirably long. In addition, the metallic
short-circuting member of the arrester has a complicated
construction. Therefore, the short-circuiting member
cannot be fabricated without a waste of material, and
the metallic mold for fabricating the short-circuiting
member is costly.

Accordingly, an object of the present invention is
to provide an arrester which is free from the above

problems, is structurally simple and small-sized, and is
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easy to fabricate.

To achieve the above object, the present invention
provides an arrester which comprises: a pair of main
electrodes airtightly coupled to the respective open
ends of an insulating tubular member; a ground electrode
attached to the central portion of the insulating
tubular member; and an arcuate short-circuiting element
formed of a springy, electrically-conductive material
and fitted around the outer wall of the ground electrode
due to the spring characteristics thereof, the
short—-circuiting element including extension portions
extending along the outer wall of the insulating tubular
member to the respective main electrodes, the extension
portions facing the main electrodes with a certain gap
maintained and with a thermally-fusible spacer
interposed, whereby, if the arrester is overheated, the
spacer is thermally fused by heat and the extension
portions therefore electrically contact the main
electrodes due to the spring characteristics thereof,
thus short-circuiting the main electrodes to the ground
electrode.

In the arrester of the present invention, an
arcuate, electrically-conductive short-circuiting
element is fitted around the outer wall of the ground
electrode by utilization of the spring characteristics
thereof, and the short-circuiting element includes

extension portions which face the paired main
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electrodes with a certain gap maintained and with a
thermally-fusible spacer interposed. If the arrester
is applied with overvoltage, such as hihg-voltage
surge, it immediately starts discharging to absorb

the overvoltage. If the arrester is overheated after
continuing the discharging for a long time, the spacer
is thermally fused by heat, so that each extension
portion of the short-circuiting member is electrically
connected to the corresponding main electrode. As a
result, each main electrode is short-circuited to the
ground electrode, thus preventing the arrester from
being overheated further.

Moreover, the arrester of the present invention
is short, in comparison with the conventional arrester
wherein a short-circutiting member extends in the
longitudinal direction of the arrester. In addition,
the arrester of the present invention is structurally
simple and small-sized and is easy to fabricate.

This invention can be more fully understood from
the following detailed description when taken in con-
junction with the accompanying drawings, in which:

Fig. 1A is a partially-sectional view of the
conventional arrester;

Fig. 1B is a plan view of the conventional
arrester;

Figs. 2A, 2B and 2C. are front, bottom, and side

views, respectively, of one embodiment of the present
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invention;

Fig. 3A is an enlarged side view illustrating the
electrically-conductive short-circuiting element shown
in Fig. 2A, and Fig. 3B illustrates the spread state of
the short-circuiting element; and

Fig. 4A is an enlarged plan view illustrating the
spacers shown in Fig. 2B, and Fig. 4B is a sectional
view of the spacers.

Figs. 2A, 2B and 2C show arrester 1 according to
one embodiment of the present invention. As is shown,
arrester 1 comprises gas-filled main body 2 which is of
a three-electrode type having an intermediate electrode
in the center thereof. More specifically, main body 2
is made up of insulating tubular member 4; a pair of
main electrodes 5 and 6 which are air-tightly coupled to
the open ends of tubular member 4 in a manner to face
each other, with a discharge gap defined therebetween;
and a ground electrode (i.e., the intermediate
electrode) which is attached to the center of insulating
tubular member 4 and which is made to face main electro-
des 5 and 6, with a discharge gap defined therebetween.
To electrically connect main body 2 to an external
device, electrodes 3, 5 and 6 has terminals 3', 5' and
6', respectively. Reference numeral 7 denotes a
springy, electrically-conductive short-circuiting
element. As is shown in Figs. 3A and 3B, conductive

short-circuiting element 7 has an arcuate shape and is
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designed such that it can be fitted around the outer
wall of insulting tubular member 4 by utilization of the
spring characteristic. Short-circuiting element 7 is
electrically connected to ground electrode 3 when

it is fitted around the outer wall of ground electrode
3. Short-circuiting member 7 includes extension
portions 8 and 9 which extend along the outer wall

of insulating tubular member 4 to main electrodes

5 and 6. These extension portions 8 and 9 have
contacts 12 and 13, respectively. Reference numeral
14 denotes a spacer having such a shape as is shown

in Figs. 4A and 4B. It is formed of a thermally-
fusible, electrically-insulating material, such as
rubber, plastics, or alloy. Terminal 3' of ground
electrode 3 is fitted in central hole 15 of spacer

14, and in this condition spacer 14 is sandwiched
between conductive short-circuiting element 7 and
ground electrode 3. Contacts 12 and 13 are made to
face main electrodes 5 and 6, respectively, with a
certain gap maintained and with spacer 14 interposed
therebetween. If main body 2 is overheated, spacer 14
is thermally fused by heat. Thus, contacts 12 and 13
are electrically connected to main electrodes 5 and 6
due to the spring characteristics thereof. 1In this
fashion, main electrodes 5 and 6 are short-circuited to

ground electrode 3.

The operation of the embodiment shown in Figs. 2A
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to 2C will now be described.

If overvoltage is applied between the main
electrodes and the ground electrode of arrester 1
inserted in a power distribution line, gas-filled main
body 2 immediately starts discharging and guides the
overvoltage to the ground, to thereby protect the
electric devices connected to the power distribution
line from the overvoltage.

If the discharge operation of main body 2 continues
for a long time for some reason or other, resulting in
overheat of main body 2, spacer 14 is thermally fused by
heat. As a result, contacts 12 and 13 are electrically
connected to main electrodes 5 and 6, due to the spring
characteristics thereof, so that main electrodes 5 and 6
are short-circuited to ground electrode 3. In this
fashion, main body 2 is prevented from being overheated
further.

In the embodiment mentioned aDove, spacer 14 having
such a shape as is shown in Fig. 3 is sandwiched between
conductive short-circuiting element 7 and ground
electrode 3, with terminal 3' of ground electrode 3
inserted into central hole 15 of spacer 14. 1In this
condition, contacts 12 and 13 are made to face main
electrodes 5 and 6 with a certain gap maintained. 1In
stead of employing this construction, thermally-fusible
electrically-insulating spacers may be interposed be-

tween the contacts (12, 13) and the main electrodes
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(5, 6). Alternatively, a thermally-fusible,
electrically-insulating material may be coated directly
on contacts 12 and 13 such that the material is located
between the contacts and the main electrodes.

According to the present invention, a springy,
electrically-conductive short-circuiting element
having an arcuate shape is fitted around the insulating
tubular member of an arrester such that it is electri-
cally connected to a ground electrode, and the extension
portions of the conductive short-circuiting element are
made to face the main electrodes with a certain gap
maintained and with a thermally-fusible spacer inter-
posed. With this construction, the arrester is short,
in comparison with the conventional arrester wherein a
short-circuiting piece extends in the longitudinal
direction of the arrester. Therefore, the arrester is
simple in cqnstruction and is small-sized. 1In addition,

it is easy to fabricate.
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Claims:

1. An arrester, comprising:

an insulating tubular member;

a pair of main electrodes air-tightly coupled to
respective open ends of the insulating tubular member;

a ground electrode attached to a central portion of
the insulating tubular member; and

a springy, electrically-conductive short-circuiting
element having an arcuate shape, said short-circuiting
element being fitted around an outer wall of the ground
electrode by utilization of a spring characteristic
thereof to thereby electrically connect the short-
circuiting element to the ground electrode, said
short-circuiting element including extension portions
extending along .an outer wall of the insulating tubular
member to the respective main electrodes, said extension
portions facing the main electrodes with a certain gap
maintained and with a thermally-fusible spacer
interposed;

whereby, if the arrester is overheated, the spacer
is thermally fused by heat and the extension portions
electrically contact the main electrodes due to the
spring characteristics thereof, thus short-circuiting
the main electrodes to the ground electrode.

2. An arrester according to claim 1, wherein said
spacer is a thermally-fusible, electrically-insulating

spacer formed of rubber or plastics.
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3. An arrester according to claim 1, wherein said
spacer is a thermally-fusible alloy.

4. An arrester according to claim 1, wherein said
spacer has a central hole and is sandwiched between the

5 conductive short-circuiting element and the ground
electrode, with a terminal of the ground electrode
fitted in the central hole, and said extension portions
of the short-circuiting element are made to face the
main electrodes by utilization of spring characteristics

10 thereof with a certain gap maintained.

5. An arrester according to claim 1, wherein said
spacer is a thermally-fusible, electrically-insulating
spacer and is inserted between the extension portions
and the main electrodes,. and said extension portions

15 are made to face the main-electrodes by utilization
of spring characteristics thereof with a certain gap
maintained and with the spacer interposed.

6. An arrester according to claim 1, wherein said
spacer is obtained by coating a thermally-fusible,

20 electrically-insulating material on the extension
portions such that the material is located between
the extension portions and the main electrodes.

7. An arrester apparatus, substantially as
hereinbefore described with reference to Fig. 2A to

25 Fig. 4B of the accompanying drawings.
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