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(67)  The invention relates to medium or high voltage
circuit breaker for switchgear, with vacuum circuit break-
er, with at least one fixed contact and at least one mov-
able contact, driven by a drive, according to the preamble
of claim 1. In order to result in a compact form with rea-
sonable prefabrication of circuit breaker drive modules,
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MEDIUM OR HIGH VOLTAGE CIRCUIT BREAKER WITH MODULAR DRIVE

and finally with flexibility of arranging such drive modules,
the invention is, that the drive is embellished as modular
drive, and that the modular drive consist of modules,
which are combinable in such, that the modular drive is
adaptable to at least different circuit breaker ratings and
pole distances.
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Description

[0001] The invention relates to medium or high voltage
circuit breaker for gas insulated switchgear, with vacuum
circuit breaker, with at least one fixed contact and at least
one movable contact, driven by a drive, according to the
preamble of claim 1.

[0002] In general such medium voltage vacuum circuit
breakers mainly consist of a drive mechanism and elec-
tric poles. Vacuum interrupters are installed within the
poles, such vacuum interrupters have at least one fixed
contact and at least one movable contact. The movable
contact is actuated, that means driven between open and
closed relative contact position. The poles provide the
mechanical support to the vacuum interrupters. The
poles are fixed to the circuit breaker structure and there-
with to the gas-insulated switchgear panel. The drive is
connected to the vacuum interrupters via pushrods which
drive the mechanical movement of the switching contacts
inside the vacuum interrupters.

Traditional drives of medium/ high voltage circuit break-
ers are based on mechanical spring, electromagnetic,
pneumatic or hydraulic energy storage mechanisms. Es-
pecially in circuit breakers with mechanical spring drive
the parts of functional groups like energy storage-, latch-
ing-, releasing- and interlocking mechanism transmis-
sion parts and electrical connectors are more or less dis-
tributed within the drive housing.

[0003] Resulting disadvantages for such well known
circuit breakers are,

- Too many variants, no construction kit setup, high
effort on logistics, warehousing, first part inspection,
etc.

- Noreasonable prefabrication/ testing/ storage of cir-
cuit breaker elements possible.

- High effort on training and instruction of production
and maintenance staff.

- Production of high variant of circuit breakers on stock
instead of few prefabricated drive modules.

- High production time and costs.

- Production of drive and circuit breaker linked to one
factory only instead of flexible production sites of
drive modules and assembly of circuit breaker after-
wards.

[0004] Well known circuit breaker like that are dis-
closed for example in DE 199 36 986 A1.

[0005] Soitis the object of the invention, to overcome
these disadvantages in a compact form with reasonable
prefabrication of circuit breaker drive modules, and finally
with flexibility of arranging such drive modules.

[0006] The invention is implemented in the feature
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combination of claim 1.

[0007] Further advantageous embodiments are dis-
closed in the depending claims.

[0008] In order to overcome the aforesaid disadvan-
tages and to fulfill the above mentioned object, the in-
vention is, that the drive is embellished as modular drive,
and that the modular drive consist of modules, which are
combinable in such, that the modular drive is adaptable
to at least different circuit breaker ratings and pole dis-
tances.

[0009] The aforesaid successive function implementa-
tion in the mentioned modules realize the intention of
enhancement of manufacture by supporting the prefab-
rication.

[0010] In a further advantageous embodiment, the
drive comprises a separate energy storage module, a
latching module, an interlocking module and a connector
module, which are interconnected mechanically and
functionally successively in such, that the energy storage
module and the latching module are mechanically fixed
together to the console, and that the connector module
is mechanically connected to the interlocking module and
the energy storage module.

[0011] In afurther advantageous embodiment, the en-
ergy storage module comprises a spring, and means for
indicating the "spring charged" condition for mechanical
charging. So all these mentioned relevant functionality
and detection functions are directly and already imple-
mented in the energy storage module.

[0012] In a further advantageous embodiment, the
latching module comprises an interlocking mechanism,
on/off buttons, and an on/off indicator for indicating the
switching status of the circuit breaker.

[0013] In a further advantageous embodiment, the
connector module comprises snap switches for charge
indication and/or for charging motor control and/or an
auxiliary switch, and/or an anti pumping relay and/or
plugs to connect the circuit breaker drive to the switch-
gear panel.

[0014] In a further advantageous embodiment, the
auxiliary switch is linked via a tooth wheel segment to
the latching module. Thus, no adjustment of the stroke
of the auxiliary switch is needed after assembly.

[0015] In afurther advantageous embodiment, the en-
ergy storage module is linked to the latching module via
a main shaft and leverage mechanism.

[0016] In afurther advantageous embodiment, the en-
ergy storage module is prefabricated in variants of differ-
ent defined actuation forces, and then placed on the cir-
cuit breaker arrangement for defined required actuation
force.

[0017] Figure 1 shows an embodiment of the invention,
considering all important elements.

[0018] Basical feature of the invention is, to create a
modular drive for medium voltage circuit breakers. The
modularity follows a defined functionally logical structure
of construction. The drive 1 is fixed on a welded console
2. It does not comprise a discrete housing.
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[0019] Theenergy storage module 3 and latching mod-
ule 4 are screwed to the console 2. The interlocking mod-
ule 5 is screwed to the latching module 4. The connector
module 6 is screwed to the interlocking moduel 5 and the
energy storage module 3.

[0020] The latching module 4 comprises the on/off
push buttons, the on/off indicator, the latching and the
interlocking release mechanism for on and off switching.
The connector module 6 comprises snap switches for
charge indication and for charging motor control, an aux-
iliary switch, the anti-pumping relay and plugs to connect
the circuit breaker to the switchgear panel. The auxiliary
switch is linked via e.g. a tooth wheel segment to the
latching module 4.

[0021] Theenergy storage module 3, the latching mod-
ule 4, the interlocking module 5, and connector module
6 are manufactured and stored independently from each
other.

[0022] The drive 1 is completed by adding the main
shaft 7, the curve disc 8, levers 9, and a coupling rod 10.
[0023] The energy storage module 3 is linked to the
latching module 4 via the main shaft 7 and a leverage
mechanism. Adapted energy storage, latching and con-
nector and interlocking modules are designed to fulfill the
requirements of different circuit breaker types, ratings
and configurations.

[0024] Dependingon the circuitbreakertype and rating
different variants of energy storage modules are de-
signed to provide several levels of energy by using
springs of several spring characteristics.

[0025] Parts of the latching modules are designed ac-
cording to the spring which is used in the energy storage
modules.

[0026] Connector module variants are designed for dif-
ferent auxiliary voltage levels. Interlocking modules are
designed for different types of switchgear to which the
circuit breaker is assembled to.

[0027] Thus drives for circuit breakers with different
ratings can be composed out of a modular construction
system of energy storage, latching, connector and inter-
locking modules.

[0028] A typical front view embodiment of the invented
modular drive is, that the energy storage module is lo-
cated right hand side of the latching module whereas the
connector module is located on top of the energy storage
module whereas the interlocking module is located left
hand side of the connector module and above the latching
module.

[0029] One special embodiment is that a clock spring
is used inside the energy storage module.

[0030] Anotherspecial embodimentis thataratcheting
mechanism is used for manual and/or motor charging.

Numbering:
[0031]

1 drive
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Claims

1. A medium or high voltage circuit breaker for switch-
gear, with vacuum circuit breaker, with at least one
fixed contact and at least one movable contact, driv-
en by a drive,
characterized in,
that the drive is embellished as modular drive, and
that the modular drive consist of modules, which are
combinable in such, that the modular drive is adapt-
able to at least different circuit breaker ratings and
pole distances.

2. A medium or high voltage circuit breaker according
to claim 1,
characterized in,
that the drive comprises a separate energy storage
module, a latching module, an interlocking module
and a connector module, which are interconnected
mechanically and functionally successively in such,
that the energy storage module and the latching
module are mechanically fixed together to the con-
sole, and that the connector module is mechanically
connected to the interlocking module and the energy
storage module.

3. A medium or high voltage circuit breaker according
to claim 1 or 2,
characterized in,
that the energy storage module comprises a spring,
and means for indicating the "spring charged" con-
dition for mechanical charging.

4. A medium or high voltage circuit breaker according
to claim 1,or 2, or 3
characterized in,
that the latching module comprises an interlocking
mechanism, on/off buttons, an on/off indicator for in-
dicating the switching status of the circuit breaker.

5. A medium or high voltage circuit breaker according
to one of the aforesaid claims 1 to 4,
characterized in,
that the connector module comprises snap switches
for charge indication and/or for charging motor con-
trol and/or an auxiliary switch , and/or an anti pump-
ing relay and/or plugs to connect the circuit breaker
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to the switchgear panel.

A medium or high voltage circuit breaker according

to claim 5,

characterized in, 5
that the auxiliary switch is linked via a tooth wheel
segment to the latching module.

A medium or high voltage circuit breaker according
to one of the aforesaid claims, 10
characterized in,
that the energy storage module is linked to the latch-
ing module via a main shaft and leverage mecha-
nism.

15
A medium or high voltage circuit breaker according
to one of the aforesaid claims,
characterized in,
that the energy storage module is prefabricated for
the use of differentdefined actuationforces, and then 20
placed on the circuit breaker arrangement for defined
required actuation force.
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