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(54) VENTILATING INSULATING MEMBER FOR INTERRUPTER UNITS

(57) An interrupter unit (200) having a ventilating in-
sulating member (201) is provided. The interrupter unit
(200) includes a housing (101) and the ventilating insu-
lating member (201). The housing (101) comprises a
non-metallic housing (101A) and a metallic housing
(101B) in contact with one another forming one or more
contact areas (105A, 105B) therebetween. The ventilat-

ing insulating member (201) is physically disposable on
the housing (101) accommodating at least one of the
contact areas (105A, 105B) to preclude flashovers re-
sulting from solder edges formed in the contact areas
(105A, 105B) while brazing metallic parts (101B) and
non-metallic parts (101A) of the housing (101).
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Description

[0001] The present disclosure relates to switching de-
vices such as circuit breakers. More particularly, the
present disclosure relates to a ventilating insulating
member for interrupter units of circuit breakers.
[0002] Conventionally, a switching device such as a
circuit breaker mainly includes a switching module
formed from one or more function-oriented units including
a base module unit, a pole module unit and a drive module
unit. The pole module unit includes an interrupter unit
such as a vacuum interrupter comprising a stationary
member and a movable member. Typically, circuit break-
ers are switches used to protect electrical circuitry con-
nected thereto from damage due to overload, by their
automatic operation leading to an interruption of the cur-
rent flowing therethrough. Vacuum circuit breakers typi-
cally have a pair of electrical switching contacts arranged
inside a vacuum chamber. Vacuum circuit breakers in-
terrupt current by opening of these switching contacts in
vacuum. Vacuum circuit breakers are an essential com-
ponent especially in the medium voltage electrical pro-
tection equipment. For high voltage applications inter-
rupter units might be filed with gas such as SF6 for both
insulation and interruption.
[0003] FIG 1A illustrates a sectional elevation view of
a vacuum interrupter 100 according to the state of the
art. The vacuum interrupter 100 comprises a housing 101
comprising a ceramic housing 101A and a metallic hous-
ing 101B rigidly attached to one another. The housing
101 houses a metallic vapour shield 102 there-within.
The metallic vapour shield 102 in turn houses the elec-
trical contacts 103A, 103B, that is, a fixed contact 103A
rigidly connected to a fixed contact stem 107A and a mov-
ing contact 103B operably connected to a moving contact
stem 107B via bellows 104 that allow movement of the
moving contact 103B. A moving contact guide 106 guides
the movement of the moving contact 103B with help of
the bellows 104. The electrical contacts 103A and 103B
physically separate in a vacuum chamber defined within
the ceramic housing 101A. Typically, the metallic vapour
shield 102 and the ceramic housing 101A are connected
with each other in a leak proof manner so as to maintain
vacuum inside the vacuum interrupter 100. Similarly, the
metallic housing 101B and the ceramic housing 101A are
connected to one another in a leakproof manner.
[0004] During construction of the vacuum interrupter
100 the metallic vapour shield 102 and the ceramic hous-
ing 101A as well as the metallic housing 101B and the
ceramic housing 101A are joined via a process of brazing
which leads to formation of solder edges (not shown) in
the contact areas 105A and 105B, where the metallic
vapour shield 102 and the ceramic housing 101A and/or
the metallic housing 101B and the ceramic housing 101A
form a physical joint there-between. These solder edges
although very small in size typically assume sharp edges
which result in high electrical field strengths. In conse-
quence, these solder edges when formed across vacuum

interrupters 100, might lead to unwanted flashovers and
risks posed to equipment as well as human life if dieletric
distances are small.
[0005] FIG 1B illustrates a perspective view of a vac-
uum interrupter 100 according to state of the art. The
vacuum interrupter 100 has contact areas 105A and
105B along its body on which the solder edges (not
shown) are formed due to a physical connection made
during aforementioned construction of the vacuum inter-
rupter 100. These solder edges typically form in the areas
105A lying towards distal ends 108A and 108B of the
vacuum interrupter 100. However, they may also form
along surfaces 105B where the metallic housing 101B
and the ceramic housing 101A are physically connected
with one another.
[0006] Techniques known in the art that address afore-
mentioned problems arising due to formation of solder
edges (not shown) include constructing vacuum tubes
re-casted with special materials such as an elastomer,
shrink tubes that are shrunk onto the vacuum tubes or
on the solder edges per se, application of a self-adhesive
tape under mechanical stress onto the solder edges, us-
age of field control elements, that is, electrodes through
which the solder edges can be placed in a field shadow,
etc. However, these techniques are rather time, design
and cost intensive.
[0007] Accordingly, it is an object of the present inven-
tion, to provide an interrupter unit suitable for air insulated
as well as gas insulated applications, that addresses the
problems arising from the solder edge formation, in a
time-effective, design-effective and cost-effective man-
ner.
[0008] The interrupter unit disclosed herein achieves
the aforementioned object by a ventilating insulating
member physically disposable on the housing accommo-
dating at least one of the contact areas and therefore,
the solder edges, thereby, precluding aforementioned
problems arising due to formation of the solder edges.
[0009] Disclosed herein is an interrupter unit. As used
herein, "interrupter unit" refers to a switching unit having
electrical contacts that make or break a circuit to allow
or interrupt current flow there-between. According to one
aspect, the interrupter unit is a vacuum interrupter unit
which separates its electrical contacts in vacuum which
has maximal dielectric strength. The interrupter unit com-
prises a housing. The housing includes a non-metallic
housing such as a ceramic housing or a glass housing,
and a metallic housing, in contact with one another form-
ing one or more contact areas therebetween. As used
herein, "contact areas" refer to physical points of contact
between two dissimilar material components of the inter-
rupter unit. For example, contact areas are points of con-
tact between the ceramic housing and the metallic hous-
ing or between the ceramic housing and the metallic va-
por shield shielding electrical contacts of the interrupter
unit, placed inside the housing.
[0010] The interrupter unit comprises a ventilating in-
sulating member physically disposable on the housing
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accommodating at least one of the contact areas. As
used herein, "ventilating insulating member" refers to a
layer having an insulating material therein and configured
so as to cover one or more of the contact areas while
providing ventilation at least partially to the one or more
contact areas. Advantageously, the insulating ventilating
member is configured as an auto-shrinkable cap which
has a circumference lesser than a circumference of the
housing of the interrupter unit such that when the insu-
lating ventilating member is stretched and aligned on the
housing to cover one or more of the contact areas and
is released it automatically shrinks on the contact area.
[0011] According to one aspect, the ventilating insulat-
ing member comprises protrusions and/or indentations
along an inner surface of the ventilating insulating mem-
ber. According to another aspect, the ventilating insulat-
ing member comprises orifices along an inner surface of
the ventilating insulating member. These protrusions, in-
dentations, and/or orifices are provided, for example, in
form of ribs, grooves, holes, corrugations, and/or a com-
bination thereof, along the inner surface of the ventilating
insulating member so as to allow formation of a gap be-
tween the housing and the insulating ventilating member
that allows air to escape therethrough. Advantageously,
the protrusions, indentations, and/or orifices are config-
ured in one of multiple aspects involving but not limited
to a vertical alignment with respect to the housing, a hor-
izontal alignment with respect to the housing, an oblique
alignment with respect to the housing, and/or a combi-
nation thereof. Advantageously, a number of the protru-
sions, indentations, and/or orifices, and a physical align-
ment thereof is determined based on an amount of grip
to be exerted onto the housing, a construction of the in-
terrupter unit, and ensuring effective removal of air
through the ventilating insulating member.
[0012] These protrusions and indentations enable the
ventilating insulating member to provide ventilation to the
contact area(s). Advantageously, the ventilating proper-
ties of the insulating ventilating member allows it to be
used in gas insulated applications. In gas insulated ap-
plications the vacuum interrupter unit is immersed and
retained under pressure in a container filled with an in-
sulating gas. To fill the container with the insulating gas,
the container is evacuated and air from within the con-
tainer is drawn, so as to create vacuum, and finally the
container is filled up with insulating gas. The ventilating
properties of the insulating ventilating member preclude
retention of air under the ventilating insulating member
while air is being drawn out of the container. Moreover,
this ventilating property also allows the insulating venti-
lating member to maintain its position upon the housing
even during changes in the air pressure during evacua-
tion. Furthermore, the ventilating property also ensures
complete removal of air the container. Thus, the ventilat-
ing insulating member is suited for gas-insulated appli-
cation with vacuum tubes used in gas-containers of gas
insulated switchgears
[0013] The ventilating insulating member is flexibly dis-

posable on the housing so as to accommodate one or
more of the contact areas. Advantageously, the insulat-
ing ventilating member is configured as an annular mem-
ber covering only the contact area(s). According to one
aspect, the insulating ventilating member extends to cov-
er more than one contact area. Advantageously, this as-
pect allows coverage of more than one contact area and
therefore, solder edges that may be formed along various
contact areas of the ceramic housing and the metallic
housing. Advantageously, the ventilating insulating
member is made of an elastomer material such as sili-
cone. According to one aspect, the insulating ventilating
member is made only of elastomer. According to another
aspect, the insulating ventilating member is made of a
composite material having elastomer. According to yet
another aspect, the insulating ventilating member is
made of a graded material having elastomer, to cover
one or more of the contact areas.
[0014] Also, disclosed herein, is a switching device.
The switching device is, for example, a circuit breaker
arrangement. The circuit breaker arrangement compris-
es a pole module unit and a drive module unit operably
connected to the pole module unit. The pole module unit
comprises the aforementioned interrupter unit. The cir-
cuit breaker arrangement is a vacuum circuit breaker.
[0015] Also, disclosed herein, is a switchgear arrange-
ment comprising a cable compartment, a busbar com-
partment, and a switching compartment having the afore-
mentioned circuit breaker arrangement including the in-
terrupter unit. The switchgear arrangement is an air-in-
sulated switchgear, a vacuum insulated switchgear or a
gas insulated switchgear.
[0016] The above mentioned and other features of the
invention will now be addressed with reference to the
accompanying drawings of the present invention. The
illustrated embodiments are intended to illustrated, but
not limit the invention.
[0017] The present invention is further described here-
inafter with reference to illustrated embodiments shown
in the accompanying drawings, in which:

FIG 1A illustrates a sectional elevation view of a vac-
uum interrupter according to the state of the
art.

FIG 1B illustrates a perspective view of a vacuum in-
terrupter according to the state of the art.

FIG 2A illustrates a perspective view of a vacuum in-
terrupter having ventilating insulating caps
each covering a contact area, according to an
embodiment of the insulating ventilating
member disclosed herein.

FIG 2B illustrates a perspective view of a vacuum in-
terrupter having an ventilating insulating cap
covering more than one contact areas, ac-
cording to an embodiment of the insulating
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ventilating member disclosed herein.

FIG 3 illustrates an ventilating insulating cap, ac-
cording to an embodiment of the insulating
ventilating member disclosed herein.

FIG 4 illustrates a circuit breaker arrangement hav-
ing a vacuum interrupter shown in FIG 2A or
FIG 2B.

FIG 5 illustrates a switchgear arrangement having
the circuit breaker arrangement shown in FIG
4 including the vacuum interrupter.

[0018] Various embodiments are described with refer-
ence to the drawings, wherein like reference numerals
are used to refer like elements throughout. In the follow-
ing description, for the purpose of explanation, numerous
specific details are set forth in order to provide thorough
understanding of one or more embodiments. It may be
evident that such embodiments may be practiced without
these specific details.
[0019] FIG 2A illustrates a perspective view of a vac-
uum interrupter 200 having ventilating insulating caps
201 each covering a contact area 105A shown in FIG
1B, according to an embodiment of the insulating venti-
lating member disclosed herein. The ventilating insulat-
ing caps 201 are flexibly positioned, that is, expanded
and/or stretched over the ceramic housing 101A and po-
sitioned so as to cover the contact areas 105A, thereby,
precluding any affects of the solder edges (not shown)
formed in these contact areas 105A.
[0020] FIG 2B illustrates a perspective view of a vac-
uum interrupter 200 having an ventilating insulating cap
201 covering more than one contact areas 105A and
105B shown in FIG 1B, according to an embodiment of
the insulating ventilating member disclosed herein. The
ventilating insulating cap 201 as shown in FIG 2B, is con-
figured so as to flexibly expand over the ceramic housing
101A covering the contact area 105A and extending
along the ceramic housing 101A up till the metallic hous-
ing 101B so as to cover the contact area 105B. This ar-
rangement of the ventilating insulating cap provides ad-
ditional coverage of the solder edges (not shown) formed
in various contact areas 105A and 105B.
[0021] FIG 3 illustrates an ventilating insulating cap
201, according to an embodiment of the insulating ven-
tilating member disclosed herein. The ventilating insulat-
ing cap 201 is a circular shaped cap and/or a sleeve
configured to suit the vacuum interrupter 200 shown in
FIGS 2A and 2B. The ventilating insulating cap 201 is
flexibly positioned on the ceramic housing 101A such
that a bottom surface 201B of the ventilating insulating
cap 201 is in a direct physical contact with the distal end
108A or 108B of the vacuum interrupter 200 shown in
FIG 2A, and an inner surface 201C of the ventilating in-
sulating cap 201 is completely disposed against the con-
tact area(s) 105A and/or 105B and at least partially dis-

posed against the ceramic housing 101A. The ventilating
insulating cap 201 includes protrusions, that is, ribs 201A
along the inner surface 201C extending till the bottom
surface 201B to allow a gap to be maintained throughout
a height H of the ventilating insulating cap 201 thereby,
enabling air to escape therefrom effectively.
[0022] FIG 4 illustrates a circuit breaker arrangement
400 having a vacuum interrupter 200 shown in FIG 2A
or FIG 2B. The circuit breaker arrangement 400 compris-
es a pole module unit 401 and a drive module unit 402
operably connected to the pole module unit 401 via pole
insulators 403 and an insulating coupler 404. The pole
module unit 401 comprises the aforementioned vacuum
interrupter 200. The circuit breaker arrangement 400 is
a vacuum circuit breaker.
[0023] FIG 5 illustrates a switchgear arrangement 500
having the circuit breaker arrangement 400 shown in FIG
4 including the vacuum interrupter 200. The switchgear
arrangement 500 comprises a cable compartment 501,
a switching compartment 502 having the aforementioned
circuit breaker arrangement 400 including the interrupter
unit 200 shown in FIG 4, and a busbar compartment 503
all coupled with one another.
[0024] While the present invention has been described
in detail with reference to certain embodiments, it should
be appreciated that the present invention is not limited
to those embodiments. In view of the present disclosure,
many modifications and variations would be present
themselves, to those skilled in the art without departing
from the scope of the various embodiments of the present
invention, as described herein. The scope of the present
invention is, therefore, indicated by the following claims
rather than by the foregoing description. All changes,
modifications, and variations coming within the meaning
and range of equivalency of the claims are to be consid-
ered within their scope.
[0025] List of reference numerals:

100 vacuum interrupter (prior art)
101 housing
101A non-metallic housing/ceramic hous-

ing/glass housing
101B metallic housing
102 metallic vapor shield
103A fixed electrical contact
103B moving electrical contact
104 bellows
105A, 105B contact areas
106 moving contact guide
107A fixed contact stem
107B moving contact stem
108A, 108B distal ends of the vacuum interrupter
200 vacuum interrupter
201 ventilating insulating member/cap
201A protrusions/indentations
201B bottom surface of the ventilating insulat-

ing member
201C inner surface of the ventilating insulating
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member
H height of the ventilating insulating cap
400 switching device/ circuit breaker arrange-

ment
401 pole module unit
402 drive module unit
403 insulators
404 insulating coupler
500 switchgear arrangement
501 cable compartment
502 switching compartment
503 busbar compartment

Claims

1. An interrupter unit (200) comprising:

- a housing (101) comprising a non-metallic
housing (101A) and a metallic housing (101B)
in contact with one another forming one or more
contact areas (105A, 105B) therebetween;

characterized by:

- a ventilating insulating member (201) physical-
ly disposable on the housing (101) accommo-
dating at least one of the contact areas (105A,
105B).

2. The interrupter unit (200) according to claim 1,
wherein the ventilating insulating member (201)
comprises at least an elastomer.

3. The interrupter unit (200) according to any one of
the claims 1 and 2, wherein the ventilating insulating
member (201) is flexibly disposable on the housing
(101) so as to accommodate one or more of the con-
tact areas (105A, 105B) .

4. The interrupter unit (200) according to any one of
the previous claims, wherein the ventilating insulat-
ing member (201) comprises one or more of protru-
sions (201A) and indentations (201A) along an inner
surface (201C) of the ventilating insulating member
(201).

5. The interrupter unit (200) according to any one of
the previous claims 1, 2 and 3, wherein the ventilating
insulating member (201) comprises one or more or-
ifices along an inner surface (201C) of the ventilating
insulating member (201).

6. The interrupter unit (200) according to any one of
the previous claims is one of a vacuum interrupter
unit and a gas interrupter unit.

7. A switching device (400) comprising at least:

- a pole module unit (401) comprising an inter-
rupter unit (200) according to the claims 1-6, and
- a drive module unit (402) operably connected
to the pole module unit (401).

8. The switching device (400) according to claim 7 is
one of a vacuum circuit breaker and a gas circuit
breaker.

9. A switchgear arrangement (500) comprising at least:

- a cable compartment (501);
- a switching compartment (502) comprising a
circuit breaker (400) according to the claims 7-8,
wherein the switching device (400) comprises
an interrupter unit (201) according to the claims
1-6; and
- a busbar compartment (503).

10. The switchgear arrangement (500) according to
claim 9 is one of an air insulated switchgear, a vac-
uum insulated switchgear, and a gas insulated
switchgear.
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