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(54) A current limiter

(57)  Acurrent limiter (10) comprises an electromag-
netic drive unit (30) adapted to limit the current carried
by a current circuit by displacing at least one movable
contact piece (13, 15) from a responsive stationary con-
tact piece (12, 16) in response to at least one current
phase carrying an excessive current. The current limiter
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(10) further comprises a bimetallic block (18, 19) adapted
to undergo such a thermal expansion in response to at
least one current phase carrying an excessive current
that the bimetallic block (18, 19) after the expansion is
adapted to prevent said at least one movable contact
piece (13, 15) from returning to contact with the respon-
sive stationary contact piece (12, 16).
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Description

Field of the invention

[0001] The invention relates to current limiters
Background
[0002] Current limiters are devices that are used limit

current in a current circuit in the low voltage range which
usually is understood to cover voltages from 100 V up to
1000 V. Typically, current limiters are adapted to limit
currentin a current circuit carrying three-phase currents,
but it is also possible that the current circuit is a one-
phase current circuit only.

[0003] Limitinga currentina currentcircuitcanbe used
to avoid adverse effects of an overload condition, for ex-
ample.

[0004] Current limiter is an electromechanical switch-

ing device that typically comprises at least one electro-
magnetic drive unit, of which there may be provided one
for each phase. Such an electromagnetic drive unit fol-
lows the current in the at least one phase and is adapted
to limit the current in the phase or phases upon detecting
an excessive current.

[0005] A problem specific for current limiters is that,
since there, in contrast to circuit breakers or overload
relays, is no latching mechanism available that would
prevent the movable contact piece or pieces from return-
ing to the responsive stationary contact pieces after the
current has been limited, the contact pieces may weld
together, after which the current limiter cannot operate
reliably any more.

[0006] The problem may occur in particular after a
short circuit when the operator turns the circuit breaker
or overload relay to a conducting state without removing
the cause of the short circuit. Since the contacts of the
current limiter tend to melt in contrast to those of an over-
load relay, for example, repeated short-circuit may weld
the contacts and thus destroy the current limiter.

Summary of the invention

[0007] Itis an object of the invention to improve a cur-
rent limiter of a known kind to be less sensitive to contact
welding. This object can be achieved with a current limiter
as set out in claim 1.

[0008] The dependent claims describe various advan-
tageous aspects of the invention.

Advantages of the invention

[0009] A currentlimiter comprising an electromagnetic
drive unit adapted to limit the current carried by a current
circuit by displacing at least one movable contact piece
from a responsive stationary contact piece in response
to at least one current phase carrying an excessive cur-
rent can be improved by making it to further comprise a
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bimetallic block adapted to undergo such a thermal ex-
pansion in response to at least one current phase carry-
ing an excessive current that the bimetallic block after
the expansion is adapted to prevent said at least one
movable contact piece from returning to contact with the
responsive stationary contact piece, since this gives time
for the contact pieces to cool down or, if they are molt,
to solidify.

[0010] The bimetallic block may adapted to have after
the expansion such a geometry that it inhibits the at least
one movable contact piece to return to contact with the
responsive stationary contact piece, which may help to
avoid the need to use of complex or expensivy compo-
nents.

[0011] The bimetallic block may be adapted to in its
expanded state to inhibit a plunger adapted to move the
at least one movable contact piece from returning to a
position in which it makes a contact with the responsive
stationary contact piece. In this manner, it may be pos-
sible to avoid modifying the electromagnetic drive unit
which saves effort since the dimensioning and design of
the electromagnetic drive unit can be tedious.

[0012] The bimetallic block may be adapted in its ex-
panded state to inhibit the electromagnetic drive unit from
returning to a position it had before detecting that the at
least one current phase carries an excessive current.
This may be an advantageous solution if the structure of
the electromagnetic drive unit enables it, since the plung-
er and the contact bridge may be left unmodified.
[0013] The bimetallic block may be adapted to undergo
the thermal expansion before the electromagnetic drive
unitis adapted to displace said at least one movable con-
tact piece. This makes it easier to have the thermal ex-
pansion, since after the movable contact piece has been
displaced, in the current limiter there may be too little
current available for heating.

[0014] If a current limiter further comprises a unit
adapted to reduce phase current passed through said
bimetallic block or voltage over the bimetallic block, such
as by using a voltage or current divider, the bimetallic
block can be made smaller and it does not need to cause
that much heat dissipation.

Detailed description

[0015] The sole Figure shows a simplified current lim-
iter 10. The current limiter 10 comprises an input terminal
A1 and an output terminal T1 for each phase. Typically,
a current limiter 10 comprises thus three input terminals
A1, A2, A3 and three output terminals T1, T2, T3. For
the sake of simplicity, the components for the second
and third phase have been omitted from the Figure.

[0016] Theinputterminal A1 receives aninput current,
passes it along the current rail 11 to a stationary contact
piece 12. If the contact bridge 14 is appropriately posi-
tioned, the stationary contact piece 12 has an electrical
contact with the movable contact piece 13, which in turn
is in electrical connection with a second movable contact
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piece 15 over the contact bridge 14. The second movable
contact piece 15, given that the contact bridge 14 is still
appropriately positioned, is then in electrical contact with
the second stationary contact piece 16.

[0017] The current limiter 10 comprises an electro-
magnetic drive unit 30 adapted to limit the current carried
by a current circuit, i.e. between the input terminal A1
and the output terminal T1, by displacing the movable
contact pieces 13, 15 from the responsive stationary con-
tact pieces 12, 16 in response to at least one current
phase carrying an excessive current.

[0018] The electromagnetic drive unit 30 comprises a
yoke 22 and a coil 21 around the yoke 22. The current
entering via the input terminal A1 to the current rail 17 is
led through a bimetallic block comprising a first leg 18
and a second leg, before it gets to the coil 21 through a
metallic conductor 20. From the coil 21 the current con-
tinues through a metallic conductor 23 to a connection
point 24 that is located before the output terminal T1.
[0019] Ifthe currentin the coil 21 is too high, indicating
that the current circuit carries an excessive current, the
magnetic field caused by the coil 21 and the yoke 22
cause the armature 26A to move downwards and to push
the plunger 26 to overcome the balancing force at the
biasing spring 25 so that the contact bridge 26 is pushed
downwards, moving the movable contact pieces 13, 15
away from the stationary contact pieces 12, 16 and thus
opening the current circuit.

[0020] The bimetallic block, in the example shown in
the Figure, comprising the first leg 18 and the second leg
19, is preferably adapted to undergo such a thermal ex-
pansion in response to at least one current phase carry-
ing an excessive current that the bimetallic block after
the expansion is adapted to prevent the movable contact
pieces 13, 15 from returning to contact with the respon-
sive stationary contact pieces 12, 16.

[0021] The bimetallic block may be adapted after the
expansion to have such a geometry that it inhibits the
movable contact pieces 13, 15 to return to contact with
the responsive stationary contact pieces 12, 16.

[0022] The bimetallic block may be adapted in its ex-
panded state to inhibit the plunger 26 adapted to move
the movable contact pieces 13, 15 from returning to the
position in which the movable contact pieces 13, 15 make
a contact with the responsive stationary contact pieces
12, 16.

[0023] The bimetallic block may be adapted in its ex-
panded state to inhibit the electromagnetic drive unit 30
from returning to a position it had before detecting that
the at least one current phase carries an excessive cur-
rent.

[0024] Advantageously, the bimetallicblockis adapted
to undergo the thermal expansion before the electromag-
netic drive unit 30 is adapted to displace the movable
contact pieces 13, 15.

[0025] The bimetallic block can be placed between the
coil 21 and the second movable contact piece 16.
[0026] Even though the invention was described by
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way of a nonlimiting example, the skilled person appre-
ciates that the invention can be generalized within the
scope of the annexed patent claims. For example, the
bimetallic block may be or comprise a snap strip or a
snap disc.

Claims

1. Acurrent limiter (10) comprising an electromagnetic
drive unit (30) adapted to limit the current carried by
a current circuit by displacing at least one movable
contact piece (13, 15) from a responsive stationary
contact piece (12, 16) in response to at least one
current phase carrying an excessive current, char-
acterized in that: said current limiter (10) further
comprises a bimetallic block (18, 19) adapted to un-
dergo such a thermal expansion in response to at
least one current phase carrying an excessive cur-
rent that the bimetallic block (18, 19) after the ex-
pansion is adapted to prevent said at least one mov-
able contact piece (13, 15) from returning to contact
with the responsive stationary contact piece (12, 16).

2. Acurrent limiter (10) according to claim 1, wherein:
the bimetallic block (18, 19) is adapted after the ex-
pansion to have such a geometry that it inhibits the
at least one movable contact piece (13, 15) to return
to contact with the responsive stationary contact
piece (12, 16).

3. A current limiter (10) according to claim 1 or 2,
wherein: the bimetallic block (18, 19) is adapted in
its expanded state to inhibit a plunger (26) adapted
to move said at least one movable contact piece (13,
15) from returning to a position in which said at least
one movable contact piece (13, 15) makes a contact
with the responsive stationary contact piece (12, 16).

4. A current limiter (10) according to any one of the
preceding claims, wherein: the bimetallic block (18,
19) is adapted in its expanded state to inhibit the
electromagnetic drive unit (30) from returning to a
position it had before detecting that the at least one
current phase carries an excessive current

5. A current limiter (10) according to any one of the
preceding claims, wherein: the bimetallic block (18,
19) is adapted to undergo the thermal expansion be-
fore the electromagnetic drive unit (30) is adapted
to displace said at least one movable contact piece
(13, 15).

6. A current limiter (10) according to any one of the
preceding claims, wherein: said bimetallic block (18,
19)is between a coil (21) of the electromagnetic drive
unit (30) and said at least one movable contact piece
(16).
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A current limiter (10) according to any one of the
preceding claims, further comprising: a means (17)
adapted to reduce phase current passed through
said bimetallic block (18, 19).

A current limiter (10) according to any one of the
preceding claims, further comprising: a means (20,
17) adapted to reduce voltage over said bimetallic
block (18, 19).

A current limiter (10) according to any one of the
preceding claims, wherein: the bimetallic block (18,
19) comprises a snap strip.

A current limiter (10) according to any one of the
preceding claims, wherein: bimetallic block (18, 19)
comprises a snap disc.

Amended claims in accordance with Rule 137(2)
EPC.

1. A current limiter (10) comprising an electromag-
netic drive unit (30) adapted to limit the current car-
ried by a current circuit by displacing at least one
movable contact piece (13, 15) from a responsive
stationary contact piece (12, 16) in response to at
least one current phase carrying an excessive cur-
rent, said current limiter (10) further comprising a
bimetallic block (18, 19) adapted to undergo such a
thermal expansion in response to atleast one current
phase carrying an excessive current that the bime-
tallic block (18, 19) after the expansion is adapted
to prevent said at least one movable contact piece
(13, 15) from returning to contact with the responsive
stationary contact piece (12, 16), whereby the ther-
mal expansion is caused by ohmic resistance in the
bimetallic block (18, 19).

2. A current limiter (10) according to claim 1, where-
in: the bimetallic block (18, 19) is adapted after the
expansion to have such a geometry that it inhibits
the at least one movable contact piece (13, 15) to
return to contact with the responsive stationary con-
tact piece (12, 16).

3. A current limiter (10) according to claim 1 or 2,
wherein: the bimetallic block (18, 19) is adapted in
its expanded state to inhibit a plunger (26) adapted
to move said at least one movable contact piece (13,
15) from returning to a position in which said at least
one movable contact piece (13, 15) makes a contact
with the responsive stationary contact piece (12, 16).

4. A current limiter (10) according to any one of the
preceding claims, wherein: the bimetallic block (18,
19) is adapted in its expanded state to inhibit the
electromagnetic drive unit (30) from returning to a
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position it had before detecting that the at least one
current phase carries an excessive current

5. A current limiter (10) according to any one of the
preceding claims, wherein: the bimetallic block (18,
19) is adapted to undergo the thermal expansion be-
fore the electromagnetic drive unit (30) is adapted
to displace said at least one movable contact piece
(13, 15).

6. A current limiter (10) according to any one of the
preceding claims, wherein: said bimetallic block (18,
19)is between a coil (21) of the electromagnetic drive
unit (30) and said at least one movable contact piece
(16).

7. A current limiter (10) according to any one of the
preceding claims, further comprising: a means (17)
adapted to reduce phase current passed through
said bimetallic block (18, 19).

8. A current limiter (10) according to any one of the
preceding claims, further comprising: a means (20,
17) adapted to reduce voltage over said bimetallic
block (18, 19).

9. A current limiter (10) according to any one of the
preceding claims, wherein: the bimetallic block (18,
19) comprises a snap strip.

10. A current limiter (10) according to any one of the
preceding claims, wherein: bimetallic block (18, 19)
comprises a snap disc.
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