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1 secondary shafts, and a spring to actuate the mechanism. According to the in-
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ENCLOSURE FOR THE OPERATION MECHANISM OF A CIRCUIT
BREAKER

DESCRIPTION

TECHNICAL FIELD

The invention relates to the enclosure of
an operation mechanism to actuate an indoor or outdoor

circuit breaker.

STATE OF PRIOR ART

To ensure reliable operation of a circuit
breaker operation mechanism over many years, all
mechanical parts have to be protected against water,
snow, dust and the 1like. Furthermore, to save to
protect operating personnel from injury, the enclosure
has to enclose all the moving parts of the mechanism.

This mechanism comprises a main shaft which
protrudes out of the enclosure, and which is connected
to an actuating member of the circuit breaker.

To avoid an electric arc appearing in the
circuit breaker when it is opened, the main shaft has
to be rotated quickly and accurately along a
predetermined rotational path. More specifically, if
the electric contacts are opened at sufficient speed
and at the appropriate time, the chances of appearance
of an electric arc are almost zero.

For this reason, the operation mechanism
comprises an actuating spring cooperating with cams and
levers carried by secondary shafts, to actuate the main
shaft. When the circuit is to be opened, the actuating

spring 1s released to rotate the cams and levers
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carried by the secondary shaft, which in turn to rotate
the main shaft at the appropriate speed along the
predetermined rotational path.

With the operation being conducted in a
very short time interval, the mechanical components are
moved at high speed, and thus require that the
mechanism be powerful.

As a result, the general structure of this
type of mechanism, which can be seen for example in
figures 1 to 5 of patent document US7227091 is heavy.
It comprises two or more supporting plates, to which
are secured ball bearings carrying the main shaft and
the secondary shafts, and other mechanical components.

Since this mechanism has to be protected
from rain, snow and the 1like, 1t 1s installed into a
sealed cabinet, which is made of metal sheets which are
arranged together and sealed.

The aim of the invention 1is to provide a
solution to reduce the cost of such a system in order

to render it more competitive.

PRESENTATION OF THE INVENTION

The invention relates to an enclosure for
the operating mechanism of a circuit breaker, this
mechanism comprising a main shaft and secondary shafts
carrying elements such as levers cams and gears, and an

actuating spring, characterized in that this enclosure

comprises:
- a base having a generally parallelepiped
shape with an open face, this base comprising a bottom

wall opposite to its open face, this bottom wall having
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blind  holes to receive bearings carrying first
extremities of the secondary shafts and a through hole
receiving the main shaft to allow it protrude out of
this base ;

- a supporting part comprising a main wall
to be mounted at the open face of the base, the main
wall comprising through holes to receive bearings
carrying the other extremities of the shafts ;

- a cover to close the supporting part.

With this solution, the enclosure 1is both a
chassis part which supports all the mechanical parts of
the mechanism and which also protects this operation
mechanism against external dust water and the like.

The invention also relates to an enclosure
as defined above, wherein the supporting part is a flat
piece.

The invention also relates to an enclosure
as defined above, wherein the supporting part has a
generally parallelepiped shape having an open face, its
main wall being opposite to its open face to receive
additional elements, such as position indicators,
interlockings, electrical auxiliary switches, and
wherein the cover <closes the open face of the
supporting part.

The invention also relates to an enclosure
as defined above, wherein the base comprises an opening
to which an external case 1is secured to receive the
spring which actuates the mechanism.

The invention also relates to an enclosure
as defined above, wherein the base comprises at its

corners threaded holes perpendicular to its bottom wall
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to receive screws for securing the supporting part and

the cover to the base.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded view of the
enclosure according to a first embodiment of the
invention;

Figure 2 is an exploded view of the
enclosure according to a second embodiment of the
invention;

Figure 3 is an exploded view of the
enclosure according to a third embodiment of the

invention.

DETAILED PRESENTATION OF PARTICULAR EMBODIMENTS

The basic idea of the invention 1is an
element having a parallelepiped shape closed on all its
sides except the top which is covered by an additional
part. All the mechanical and electrical parts are
mounted inside this element before it is closed by a
sealed cover. The element with its cover is both an
enclosure and a strong frame for carrying all the
operation mechanism.

As seen in figure 1, the enclosure 1
according to the invention comprises a base 2 having a
parallelepiped shape, a supporting part 3 also having a
parallelepiped shape, and a cover 4.

The base 2 comprises a rectangular bottom
wall 6, and four side walls 7, 8, 9, 10, each side wall

being perpendicular to the bottom wall 6 and extending
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from one of the borders of the rectangular bottom wall
6.

The bottom wall 6 comprises at 1its inner
face a through hole 12 intended to receive a ball
bearing to carry the main shaft of the operation
mechanism. It further comprises three blind holes 13,
14, 15 intended to receive ball bearings to carry three
secondary shafts which carry the levers, cams and gears
of the mechanism. The operation mechanism with its
bearings and shafts is not shown on the figures.

Each corner of +this Dbase 2, 1.e. each
junction of two contiguous side walls comprises a
threaded hole located in the thickness of the junction
of the walls and extending perpendicular to the bottom
wall 2. Three of these four threaded holes are visible

in figure 1 and marked as 17, 18, 19.

The supporting part 3 1is similar to the
base 2. It has a generally parallelepiped shape open on
one face : it comprises a rectangular bottom wall 21,
four side walls 22, 23, 24, 25 perpendicular to the
bottom wall 21 and each extending a corresponding
border of the rectangular bottom wall 21.

The Dbottom wall comprises four through
holes 27, 28, 29, 30 corresponding to the holes of the
bottom wall 6 of the base 2. This four through holes
receive corresponding ball bearings to carry the other
extremities of the main shaft and of the secondary
shafts.

Each corner of the supporting part, i.e.

each junction of two contiguous side walls comprises a
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through hole perpendicular to the bottom wall. Three of
these through holes are visible in the figures and
marked as 32, 33, 34.

As seen in the figures, the cover 4 1is a
rectangular flat piece such as a metal sheet, which
comprises four through holes at 1its corners, these
through holes being marked as 36, 37, 38, 39.

When the case is mounted, the bottom of the
supporting part 3 1is located against the top edges of
the side walls of the base 2, and the cover 4 1is
located against the top edges of the supporting part 3.
Four screws firmly secure these three part to each
other. Each screw is inserted in a through hole of the
cover and 1in a corresponding through hole of the
supporting part, and 1is screwed 1in a corresponding
threaded hole of the base.

A gasket or a sealing compound can
advantageously be provided between the base 2 and the
supporting part 3, and also between the cover 4 and the
supporting part 3, to ensure appropriate sealing of

these parts.

As mentioned above, the base part comprises
all the main mechanical ©parts of +the operation
mechanism: the main shaft and the secondary shafts with
their corresponding levers, cams and gears. All these
shafts are carried at each extremity by a corresponding
bearing mounted in the holes 12-15 of the bottom wall 6
of the base 2 and in the holes 27-30 of the bottom or

main wall 21 of the supporting part 3. The actuating
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spring of the operation mechanism is also mounted into
the base 2.

The supporting part 3 comprises additional
elements of the mechanism such as position indicators,
interlockings, electrical auxiliary switches, and the
like. Since the holes of the bottom wall 21 of the
supporting part are through holes, the extremities of
the shafts can protrude partly in the supporting part 3
to be connected to or to cooperate with the additional

elements mounted into this supporting part 3.

As for the actuating spring of the
operation mechanism, it can be mounted into the base
with the other mechanical components if its dimensions
are not too large. But if the dimensions of this spring
are too large, and especially if the spring 1is too
long, this spring can be mounted in an additional case
according to the second embodiment of the invention
shown in figure 2.

In this second embodiment, the enclosure
comprises a case 41 having the general shape of a
cylinder with an oblong base, which is closed at one
extremity and open at its other extremity. The open
extremity comprises a flange 42 integral with the
cylinder, this flange being perpendicular and
surrounding this extremity, and enabling this case 41
to be secured to the side wall 8 of the base, by means
of bolts or the like.

The base 2' of this second embodiment 1is
similar to the base 2 of the first embodiment, except

that its side wall 8 comprises a corresponding oblong
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through hole marked as 43, and surrounded by
corresponding through holes to receive fixation blolts.
Accordingly, the spring can be installed into the
cylindrical case 41 which protrudes out of the base 2',
and which is secured to it by the fixation bolts
traversing the flange 43 and the wall 8. One extremity
of the spring protrudes inside the base 2', allowing
this spring to be released to allow its free end to
actuate the moving parts of the operation mechanism, in
order to move the main shaft at appropriate speed.

As seen in figure 2, the general structure
in this second embodiment of the invention is similar
to the one of the first embodiment: the base of the
supporting part 3 1is applied against the edges of the
side walls of the base 2', and the cover 4 is located
and secured onto the open face of the supporting part 3
to close it.

The base 2', the supporting part 3 and the
cover 4 are secured to each other by screws, in the
same way as in the first embodiment. The main parts of
the operating mechanism are mounted into the base 27,
and the additional parts or auxiliary parts of this
mechanism are mounted into the supporting member, and
connected to the corresponding shafts.

In a third embodiment of the invention
which corresponds to figure 3, the supporting part 37,
is reduced to just a flat piece which forms a bottom
wall 21.

As visible from figure 3, this rectangular
bottom wall 1is similar to the bottom wall of the

supporting part of the first and second embodiments of
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the invention. It comprises four through holes 27-30 to
receive the bearings carrying the extremities of the
shafts, and it also comprises through holes 32-34 at
each corner, to be traversed by the screws used to
secure the cover 4 and the supporting part 21 to the
base 2.

The enclosure according to this third
embodiment of the invention is adapted to a situation
where the operation mechanism is more simple, 1i.e.
comprises a smaller amount of components, allowing the
whole operation system to fit entirely within the base
element 2.

In these three embodiments of the invention
discussed above, the base 2 and the supporting element
3 are made of casted aluminum in order to be strong
enough to firmly support the mechanical components of
the operation mechanism.

Except those of the main-shaft, all bearing
bores are executed as blind holes to ensure that no
sealing 1s necessary. The main shaft which protrudes
out of the base 2 to be connected to the operating
member of the circuit breaker is either sealed by a
rotary shaft seal or by the circuit breaker housing.

The cover can be fixed by screws, as
explained above, but it can also be provided with
hinges to allow easy access to the electric equipment
as well as the manual operated parts. If necessary,
windows in the cover can be provided to allow the
position indicators to remain visible even when the

cover 1s closed.
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CLAIMS
1. Enclosure (1) for the operating
mechanism of a circuit breaker, this mechanism

comprising a main shaft and secondary shafts carrying
elements such as levers cams and gears, and an

actuating spring, characterized in that this enclosure

comprises

- a base (2 ; 2’') having a generally
parallelepiped shape with an open face, this base (2 ;
2") comprising a bottom wall (6) opposite to its open
face, this bottom wall (6) having blind holes (13, 14,
15) to receive bearings carrying first extremities of
the secondary shafts and a through hole (12) receiving
the main shaft so as to allow it protrude out of this
base (2 ; 27) ;

- a supporting part (3 ; 3’) comprising a
main wall (21) to be mounted to the open face of the
base (2 ; 2'), the main wall (21) comprising through
holes (27, 28, 29, 30) to receive bearings carrying the
other extremities of the shafts ;

- a cover (4) to close the supporting part

(3 ; 3").

2. Enclosure according to claim 1, wherein

the supporting part (37) is a flat piece.

3. Enclosure according to claim 1 or 2,
wherein the supporting part (3) has a generally
parallelepiped shape having an open face, its main wall
(21) Dbeing opposite to its open face to receive

additional elements, such as position indicators,



WO 2016/169876 11 PCT/EP2016/058505

10

15

interlockings, electrical auxiliary switches, and
wherein the cover <closes the open face of the

supporting part.

4. Enclosure according to c¢laim 1 or 2,
wherein the base (2') comprises an opening (43) to
which an external case (41) is secured to receive the

spring which actuates the mechanism.

5. Enclosure according to any of the
previous claims, wherein the base (2 ; 2’) comprises at
its corners threaded holes perpendicular to its bottom
wall (6) to receive screws for securing the supporting

part (3 ; 3’) and the cover (4) to the base (2 ; 27).
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