
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
71

6 
30

5
A

1
*EP003716305A1*

(11) EP 3 716 305 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
30.09.2020 Bulletin 2020/40

(21) Application number: 20166458.8

(22) Date of filing: 27.03.2020

(51) Int Cl.:
H01H 9/48 (2006.01) H01H 71/10 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 28.03.2019 CN 201920409727 U

(71) Applicant: Schneider Electric Industries SAS
92500 Rueil Malmaison (FR)

(72) Inventors:  
• HAN, Zhigang

Shanghai, Shanghai 201203 (CN)
• LIU, Yi

Shanghai, Shanghai 201203 (CN)

(74) Representative: Manitz Finsterwald 
Patent- und Rechtsanwaltspartnerschaft mbB
Martin-Greif-Strasse 1
80336 München (DE)

(54) A CIRCUIT BREAKER

(57) Embodiments of the present disclosure provide
a circuit breaker. The circuit breaker comprises: a shaft
including a first section and a second section; a movable
contact assembly arranged on the shaft along an extend-
ing direction of the shaft and including a movable contact;
and a driving mechanism coupled to the first section and
adapted to drive the movable contact assembly to rotate
with the shaft, such that the movable contact contacts

with or disengages from a stationary contact of the circuit
breaker, wherein the shaft further comprises an insulat-
ing layer disposed on the first section and the second
section. The effective insulation protection for the shaft
is achieved by the insulating layer arranged on the first
section and second section, thereby avoiding the break-
down of the shaft upon the short circuit and reducing the
risk of the inter-phase short circuit.
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Description

FIELD

[0001] Embodiments of the present disclosure gener-
ally relate to an electrical device and more particularly to
a circuit breaker with a shaft being insulated.

BACKGROUND

[0002] A circuit breaker refers to an electrical device
capable of turning on, carrying, and turning off the current
under a normal circuit condition, and capable of turning
on, carrying for a period of time and automatically turning
off the current under a specified abnormal circuit condi-
tion (such as a short-circuit current). Circuit breakers are
widely used in various electricity scenarios in production
and daily life, and are an important guarantee for safe
electricity use. The shaft made of a metal in the circuit
breaker is prone to breakdown during a short circuit under
a high-voltage environment, causing an inter-phase short
circuit as well as extremely large hidden safety risks.

SUMMARY

[0003] In conventional circuit breaker products, espe-
cially double-breakpoint circuit breakers, one or two
shafts made of a metal are usually used to run through
the contact support of each phase in order to ensure the
synchronization of acts of the contacts and modularized
assembling. However, the metal shafts are prone to
breakdown upon a short circuit, causing an inter-phase
short circuit, and such inter-phase short circuit is partic-
ularly likely to occur under an AC/DC high-voltage envi-
ronment. The inter-phase short circuit will cause serious
harms to the circuit breaker itself and the circuit protected
by the circuit breaker.
[0004] In order to solve or at least partially solve the
above and other potential problems, embodiments of the
present disclosure provide a circuit breaker that uses a
shaft with an insulating layer, which can implement ef-
fective insulation protection without changing the overall
structure of the circuit breaker, and reduce the risks of
occurrence of the inter-phase short circuit.
[0005] In one aspect of the present disclosure, a circuit
breaker is provided. The circuit breaker comprises: a
shaft including a first section and a second section; a
movable contact assembly arranged on the shaft along
an extending direction of the shaft and including a mov-
able contact; and a driving mechanism coupled to the
first section and adapted to drive the movable contact
assembly to rotate with the shaft such that the movable
contact contacts with or disengages from a stationary
contact of the circuit breaker, wherein the shaft further
comprises an insulating layer disposed on the first sec-
tion and the second section.
[0006] According to the circuit breaker of the embodi-
ments of the present disclosure, the effective insulation

protection for the shaft is achieved by the insulating layer
disposed on the first section and second section, thereby
avoiding the breakdown of the shaft upon the short circuit
and reducing the risk of the inter-phase short circuit.
Therefore, such a circuit breaker can be applied more
widely and is more suitable for usage under a high-volt-
age environment.
[0007] In some embodiments, the first section and the
second section are made of a metal, and the diameter
of the first section is larger than that of the second section.
In such embodiments, the shaft main body is made of a
metal, which ensures the easy machining and mechan-
ical performance of the shaft itself. Meanwhile, the body
of the shaft is made in a stepped shape by setting the
diameter of the second section smaller than that of the
first section. Accordingly, a thicker insulating layer may
be disposed on the second section to further improve the
insulation protection for the shaft.
[0008] In some embodiments, the insulating layer com-
prises a first insulating coating disposed on the first sec-
tion. In such embodiments, with the insulating coating
being disposed on the first section, the insulation protec-
tion can be further enhanced without reducing the me-
chanical performance of the shaft. In addition, since the
shaft is coupled to the driving mechanism (such as a
linkage) at the first section, a wear-resistant insulating
coating may be selected to improve the wear resistance
of the shaft and to reduce the loss of overrun.
[0009] In some embodiments, the insulating layer fur-
ther comprises an insulating sleeve disposed on the sec-
ond section. In such embodiments, the insulating sleeve
may be mounted onto the second section after the first
section of the shaft is coupled to the driving mechanism.
In this way, the difficulty of installation is reduced, and
meanwhile the insulating sleeve is prevented from being
worn when passing through the driving mechanism.
[0010] In some embodiments, the insulating layer fur-
ther comprises a second insulating coating and an insu-
lating sleeve disposed on the second section. In such
embodiments, the second insulating coating on the sec-
ond section may be formed together with the first insu-
lating layer on the first section, and the insulating sleeve
can be conveniently installed on the second section. In
this way, the insulation protection for the shaft is further
improved without increasing the difficulty in installation
and manufacture.
[0011] In some embodiments, a thickness of the insu-
lating sleeve is in a range of 0.1 mm to 0.3 mm. In such
embodiments, the effective insulation protection is
achieved using a thinner insulating sleeve without reduc-
ing the strong and tough mechanical performance of the
shaft.
[0012] In some embodiments, the insulating layer dis-
posed on the second section is formed by an injection
molding process. In such embodiments, the insulating
layer integral with the second section may be formed by
using the injection molding process, thereby resulting in
uniform and reliable insulation protection.
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[0013] In some embodiments, the shaft has the same
diameter at the first section and the second section. In
such embodiments, the synchronization and consistency
of acts of the movable contacts of different poles of the
circuit breaker may be guaranteed by configuring the
shaft to have a uniform diameter at different sections.
[0014] In some embodiments, the first section is locat-
ed at a middle portion of the shaft, and the second section
comprises portions adjacent to both ends of the shaft. In
such embodiments, the insulation protection may be
achieved for a circuit breaker having more than two poles.
[0015] In some embodiments, the circuit breaker is a
four-pole circuit breaker. In such embodiments, a widely
useful four-pole circuit breaker with good shaft insulation
may be formed.
[0016] In some embodiments, the circuit breaker is a
three-pole circuit breaker. In such embodiments, a widely
useful three-pole circuit breaker with good shaft insula-
tion may be formed.
[0017] Further features of the present disclosure will
become apparent from the following description of ex-
emplary embodiments with reference to the accompany-
ing drawings. It should be appreciated that this Summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.
Other features of the subject matter described herein will
become apparent through the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and other objectives, features, and
advantages of exemplary embodiments of the present
disclosure will become more apparent from the following
detailed description with reference to the accompanying
drawings, wherein the same reference symbols refer to
the same elements in exemplary embodiments of the
present disclosure.

FIG. 1 illustrates an overall schematic diagram of a
circuit breaker according to an exemplary embodi-
ment of the present disclosure;

FIG. 2 illustrates a partial cross-sectional view of the
circuit breaker shown in FIG. 1;

FIG. 3 illustrates a schematic diagram of the internal
structure of the circuit breaker shown in FIG. 1;

FIG. 4 illustrates a schematic diagram of forming a
circuit breaker shaft according to an exemplary em-
bodiment of the present disclosure; and

FIG. 5 illustrates a schematic diagram of a circuit
breaker shaft according to an exemplary embodi-
ment of the present disclosure.

[0019] Throughout the drawings, the same or similar

reference symbols refer to the same or similar elements.

DETAILED DESCRIPTION OF EMBODIMENTS

[0020] The present disclosure will now be described
with reference to several example embodiments. It
should be understood that these embodiments are de-
scribed only to enable those skilled in the art to better
understand and thereby implement the present disclo-
sure, not to suggest any limitation on the scope of the
technical solutions of the present disclosure.
[0021] As used herein, the term "includes" and its var-
iants are to be read as open-ended terms that mean "in-
cludes, but is not limited to." The term "based on" is to
be read as "based at least in part on." The term "one
example implementation" and "an example implementa-
tion" are to be read as "at least one example implemen-
tation." The term "another implementation" is to be read
as "at least one other implementation." Terms "a first",
"a second" and others can denote different or identical
objects. The following text may also contain other explicit
or implicit definitions. Unless otherwise expressly spec-
ified in the context, the definitions of terms are consistent
throughout the specification.
[0022] As mentioned above, currently, the shaft made
of a metal in the circuit breaker is prone to breakdown
upon a short circuit, causing an inter-phase short circuit,
particularly under a high-voltage (> AC 690V) or DC (>
DC 1000V) environment. In the case of a normal short
circuit, the current flows through the poles of the circuit
breaker sequentially. However, when a dielectric break-
down occurs between the metal shaft and other compo-
nents in the circuit breaker (such as a stationary contact),
the inter-phase short circuit is caused. In the case of the
inter-phase short circuit, the path of the current is greatly
reduced, and even damages are caused to the circuit
breaker. Therefore, the inter-phase short circuit causes
extreme harms.
[0023] In some traditional solutions, in order to reduce
the risk of the inter-phase short circuit, the shaft of the
circuit breaker is formed as a complete plastic shaft, or
the shaft is formed by the docking or mating a metal seg-
ment with a plastic member. In such traditional solutions,
although the insulation of the shaft is improved, the dif-
ficulty in manufacturing the shaft is increased and the
mechanical performance is reduced.
[0024] Embodiments of the present disclosure provide
a circuit breaker including a shaft with an insulating layer
so as to solve or at least partially solve the above and
other potential problems. Some example embodiments
will now be described with reference to FIG. 1 to FIG. 5.
[0025] First, the overall structure of a circuit breaker
100 according to an exemplary embodiment of the
present disclosure will be described in detail with refer-
ence to FIG. 1 to FIG. 3. FIG. 1 illustrates an overall
schematic diagram of the circuit breaker 100 according
to an exemplary embodiment of the present disclosure;
FIG. 2 illustrates a partial cross-sectional view of the cir-
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cuit breaker 100 shown in FIG. 1; FIG. 3 illustrates a
schematic diagram of the internal structure 300 of the
circuit breaker shown in FIG. 1.
[0026] As shown in FIG. 1, in general, the circuit break-
er 100 described herein is a four-pole circuit breaker in-
cluding poles 111-114, wherein each pole is adapted to
be connected to a phase line or a zero line. The circuit
breaker 100 further includes a driving mechanism 105.
As shown in FIG. 2, the driving mechanism 105 may in-
clude a handle, an operation mechanism, a linkage
mechanism, etc. The scope of the present disclosure is
not limited to a specific driving mechanism, so it is not
described in detail here. The driving mechanism 105 is
located at one pole of the circuit breaker, for example, at
the pole 112. The pole 112 may also be referred to as a
mechanism pole 112.
[0027] Components such as shafts 310, movable con-
tacts 302 and stationary contacts 304 are located within
a housing 103 of the circuit breaker 100. As shown in
FIG. 3, the circuit breaker 100 includes two shafts 310,
and the shaft 310 includes a first section 311 and a sec-
ond section 312, wherein the first section 311 is located
at the mechanism pole 112. Each of the poles 111-114
of the circuit breaker 110 includes a contact circuit com-
posed of the stationary contact 304, the movable contact
302, a contact support 303, and so on. A movable contact
assembly including the movable contact 302 and the con-
tact support 303 is arranged on the shaft 310 along an
extending direction of the shaft 310.
[0028] The driving mechanism 105 is coupled to the
first section 311 of the shaft 310 and is adapted to drive
the movable contact assembly to rotate with the shaft
310 such that the movable contact 302 contacts with or
disengages from the stationary contact 304 of the circuit
breaker 100. In the simplified schematic diagram of FIG.
3, a linkage 305 constituting a part of the driving mech-
anism 105 is shown. The linkage 305 is coupled to the
first section 311. When the linkage 305 is pushed down
or pulled up, the shaft 310 will cause the movable con-
tacts 310 of individual poles to simultaneously contact
with or disengage from the corresponding stationary con-
tact 304 so as to close or open the corresponding contact
circuit.
[0029] It should be understood that showing the circuit
breaker 100 as a four-pole circuit breaker is merely ex-
emplary and is not intended to limit the scope of the
present disclosure. The embodiments of the present dis-
closure may be applied to various circuit breakers, such
as a two-pole circuit breaker, a three-pole circuit breaker,
and the like. In addition, the driving mechanism may be
coupled to any pole of the circuit breaker. The circuit
breaker 100 is shown as having two shafts in FIG. 1 to
FIG. 3 for illustrative purposes only, but it should be un-
derstood that the circuit breaker according to embodi-
ments of the present disclosure may have a larger or
smaller number of shafts.
[0030] In order to increase the insulation protection of
the shaft and reduce the risk of inter-phase short circuit,

in addition to the body of the shaft, the shaft 310 further
includes an insulating layer disposed on the first section
311 and the second section 312. The insulating layer of
the shaft 310 may be formed in any suitable manner,
including but not limited to an insulating coating, an in-
sulating sleeve, injection molding, and the like. The in-
sulating layers on the first section 311 and the second
section 312 may be formed in the same or different man-
ners, and may have the same or different thicknesses.
[0031] The shaft 310 according to an embodiment of
the present disclosure will be described in detail below
with reference to FIG. 4 to FIG. 5. FIG. 4 illustrates a
schematic diagram of forming the circuit breaker shaft
310 according to an exemplary embodiment of the
present disclosure. FIG. 5 illustrates a schematic dia-
gram of a circuit breaker shaft 310 according to an ex-
emplary embodiment of the present disclosure.
[0032] In the example of FIG. 4, the shaft 310 includes
a stepped shaft body made of for example a metal, which
includes a first section 311 and a second section 312.
The diameter d1 of the first section 311 is larger than the
diameter d2 of the second section 312. The shaft body
made of metal is easy to process and helps to ensure a
strong and tough mechanical performance of the shaft.
The length L1 of the first section 311 as well as the lengths
L2 and L3 of the second section 312 may be set according
to actual needs.
[0033] A first insulating coating 401 is disposed on the
first section 311. The first insulating coating 401 may be
formed in any suitable manner such as coating, spraying,
or the like. Since the driving mechanism 105 is coupled
to the shaft 310 at the first section 311, a component
such as the linkage 305 will cause wear to the first insu-
lating coating 401. Therefore, in some embodiments, the
first insulating coating 401 may be formed as a wear-
resistant insulating coating, for example, the first insulat-
ing coating 401 may be formed as an oxide (such as
alumina) coating. In this way, not only the insulation pro-
tection of the shaft 310 is enhanced, but also the wear
resistance of the shaft 310 is improved, thereby avoiding
the loss of overrun.
[0034] In some embodiments, the insulating layer dis-
posed on the second section 312 may be formed using
an insulating sleeve 402 such as a thermoplastic sleeve.
As shown in FIG. 3, in such a case, after the body of the
shaft 310 (for example, an insulating layer has been dis-
posed on the first section) has been installed to the circuit
breaker 100, the insulating sleeve 402 may be directly
sleeved onto the second section 312. This reduces the
difficulty of installation and prevents the thermoplastic
sleeve from being worn as it passes through the mech-
anism.
[0035] The thickness of the insulating sleeve 402 may
be selected as needed. An excellent insulating effect may
be achieved with a thin thermoplastic sleeve. The thick-
ness of the insulating sleeve 402 may be in a range of
0.1 mm to 0.3 mm. By way of example only, a thermo-
plastic sleeve with a thickness of 0.15mm can effectively
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prevent the inter-phase short circuit of the shaft, and in-
crease the creepage distance of the opposed phase. Af-
ter the test, the breakdown does not occur between die-
lectric phases under a 3000 Vdc voltage condition for 5
seconds.
[0036] In some embodiments, the insulating layer dis-
posed on the second section 312 may include a second
insulating coating, for example, formed together with the
first insulating coating 401, and the second insulating
coating may have the same thickness as or a different
thickness from the first insulating coating 401. In some
embodiments, the insulating sleeve 402 may further be
disposed on the second insulating coating, which may
further improve the insulation protection of the shaft 310.
[0037] In some embodiments, the insulating layer dis-
posed on the first section 311 or the second section 312
may also be formed by an injection molding process. For
example, the shaft body including the first section 311
and the second section 312 may be placed in a mold,
and then the insulating layer on the first section 311 and
the second section 312 may be formed by injection mold-
ing. In some embodiments, when the first insulating coat-
ing 401 is disposed on the first section 311, both ends of
the shaft 310 may be respectively placed in an injection
molding mold, to form the insulating layer on the second
section 312.
[0038] FIG. 5 schematically illustrates a formed shaft
310 including the insulating layer, which includes the first
section 311 and the first insulating coating 401 disposed
on the first section 311, the second section 312 and the
insulating sleeve 402 disposed on the second section
312. The shaft 310 has a diameter D1 at the first section
311 and a diameter D2 at a second section 312. In some
embodiments, the diameter D1 may be substantially
equal to diameter D2. The formed shaft with a uniform
diameter facilitates the synchronization of the acts of the
movable contacts 302 of different poles. However, it
should be understood that this is not limiting, and the
circuit breaker according to embodiments of the present
disclosure may also have different diameters at the first
section 311 and the second section 312.
[0039] In the examples described above, the first sec-
tion 311 is located in a middle portion of the shaft 310,
and the second section 312 includes portions close to
both ends of the shaft 310. It should be understood that
this is merely exemplary and is not intended to limit the
scope of the present disclosure. The positions of the first
section and the second section may be set according to
actual needs. For example, for a two-pole circuit breaker,
the first section and the second section may include a
left end portion and a right end portion of the shaft, re-
spectively.
[0040] It should be understood that all numerical val-
ues described in the above detailed embodiments of the
present disclosure are exemplary, and all numerical val-
ues are optional.
[0041] It should be understood that the above detailed
embodiments of the present disclosure are merely for

the purpose of illustrating or explaining the principles of
the present disclosure, rather than limiting the present
disclosure. Therefore, any modifications, equivalent sub-
stitutions and improvements made within the spirit and
principles of the present utility model should be included
in the protection scope of the present utility model. Mean-
while, the claims appended to the present disclosure are
intended to cover all variations and modifications that fall
within the scope and boundary of the claims or their
equivalents.

Claims

1. A circuit breaker (100), comprising:

a shaft (310) including a first section (311) and
a second section (312);
a movable contact assembly arranged on the
shaft (310) along an extending direction of the
shaft (310) and including a movable contact
(302); and
a driving mechanism (105) coupled to the first
section (311) and adapted to drive the movable
contact assembly to rotate with the shaft (310)
such that the movable contact (302) contacts
with or disengages from a stationary contact
(304) of the circuit breaker (100),
wherein the shaft (310) further comprises an in-
sulating layer disposed on the first section (311)
and the second section (312).

2. The circuit breaker (100) according to claim 1,
wherein the first section (311) and the second sec-
tion (312) are made of a metal, and the diameter (d1)
of the first section (311) is larger than the diameter
(d2) of the second section (312).

3. The circuit breaker (100) according to claim 1 or 2,
wherein the insulating layer comprises a first insu-
lating coating (401) disposed on the first section
(311).

4. The circuit breaker (100) according to claim 3,
wherein the insulating layer further comprises an in-
sulating sleeve (402) disposed on the second section
(312).

5. The circuit breaker (100) according to claim 3,
wherein the insulating layer further comprises a sec-
ond insulating coating and an insulating sleeve (402)
disposed on the second section (312).

6. The circuit breaker (100) according to claim 4 or 5,
wherein the thickness of the insulating sleeve (402)
is in a range of from 0.1 mm to 0.3 mm.

7. The circuit breaker (100) according to any of the pre-
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ceding claims, wherein the insulating layer disposed
on the second section (312) is formed by an injection
molding process.

8. The circuit breaker (100) according to any of the pre-
ceding claims, wherein the shaft (310) has the same
diameter at the first section (311) and the second
section (312).

9. The circuit breaker (100) according to any of the pre-
ceding claims, wherein the first section (311) is lo-
cated at a middle portion of the shaft (310), and the
second section (312) comprises portions adjacent
to both ends of the shaft (310).

10. The circuit breaker (100) according to any of the pre-
ceding claims, wherein the circuit breaker (100) is a
four-pole circuit breaker.

11. The circuit breaker (100) according to any of the pre-
ceding claims, wherein the circuit breaker (100) is a
three-pole circuit breaker.
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