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rod into a tripping position, retaining means for retain- ing the drive rod
in a non-tripping position, engage- Technical Field
ment means provided intermediate the ends of the plunger means, which
comprises a plunger rod, for The invention relates to circuit breakers and
in   5   engagement by the armature core on movement of particular to
circuit breakers of the type having both  the armature core in the eventof
an over-currentfault over-current and earth leakage protection, commonly
occurring from a non-tripping position in which the ar- referred to as
residual current circuit breakers   mature core is retained by the biassing
means to a (RCCB's).                                          tripping
position in which current flowing through the 10  coil draws the armature
core through the coil against PriorArt
the biassing of spring means to engage the plunger rod and trip the breaker
assembly In the event of an Over-current protective devices have
limitations  overcurrent fault occurring. such as delay in operation in
situations where there   Preferably the retaining means comprises a per- is
a relative high earth loop impedance. Further, over-  15   manent magnet to
hold the drive rod in the non-trip- current protective devices do not
detect earth fault  ping position and electromagnet to neutralise the ef-
currents below their operating current, which currents  fect of the
permanent magnet on the drive rod on de- in certain circumstances may
constitute afire hazard.  tection of a residual current fault Accordingly,
there is an increasing demand for pro-    Preferablythe reset means
comprises aresetlev- tective devices providing both over-current and earth
20  er interposed between the drive rod and the plunger leakage protection.
CH-A-428-907 discloses a circuit  and a reset actuatorfor moving the lever
to return the breaker providing both over-current and earth leak-  drive
rod into the non-tripping position against the ac- age protection. This
document is the base of the pre-  tion of the biassing means. amble of
claim 1.                                     In a preferred arrangement the
reset actuator 25  comprises the circuit breaker operating handle which
Summary of the Invention                           engages the reset lever
when the handle is moved from the on or non-tripped position with the
contacts It is an object of the invention to provide a residual  closed to
the off or tripped position with the contacts current circuit breaker which
is reliable in operation  opened. and relatively simple to manufacture.
30       Preferably the reset lever is pivotally mounted to According to
the invention there is provided a cir-  the housing intermediate the ends
thereof and com- cuit breaker for use in a system having live, neutral
prises a first lever arm for engagement by the oper- and ground leads,
comprising: a housing; a breaker  ating handle and a second lever arm
interposed be- assembly in the housing for making and breaking an  tween
the drive rod and the plunger means. Typically electrical connection
between a movable contact and   35  the reset lever is of substantially L
shape in plan view. a stationary contact; an operating handle for the
Preferably the plunger rod is of non-ferrous, pre- breaker assembly; an
over-current sensing means for  ferably plastics, material. tripping of
said breaker assembly; the over-current    Preferably the engagement means
is provided at sensing means including a coil and an armature core
substantially the mid point along the longitudinal axis in the coil; the
armature core having an axial bore ex-  40  of the plunger rod so that the
rod is substantially sym- tending therethrough; an additional tripping
mecha-  metrical. nism comprising a plungermeans mounted within the      In
one arrangementthe engagementmeans com- axial bore of the armature core; an
actuating device  prises a radiallyoutwardlyextending collarengagable for
controlling the movement of the plunger means  in a complementary shaped
recess in the armature from a non-tripping position to a tripping position;
the   45  core. plunger means being independently movable through
Preferably the plunger rod is slidably mounted in the axial bore in the
armature core when moving be-  a bushing provided in the coil at the end
thereof re- tween the non-tripping and tripping positions, reset  mote from
the armature core. means being provided for re-setting of the plunger    In
another embodiment of the invention the ac- means to the non-tripping
position, and wherein the   50  tuating device comprises a solenoid.
breaker includes a residual current detection circuit  In a further
embodiment of the invention the ac- for detection of a residual current in
the system, char-  tuating device is operated from a remote location.
acterised in that the actuating device comprises a     In one embodiment of
the invention position drive rod which is movable on detection of a
residual  sensing means are provided for sensing the position current fault
between a non-tripping position and a   55  of the plunger means. tripping
position in which the drive rod engages the   Preferably the position
sensing means comprises plunger means to drive the plunger means into the
switch means operated by the plunger means on tripping position, biassing
means for urging the drive  movement between the non-tripped and tripped
pos- 
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actuating device 30 comprises a drive rod 31 which The invention will be
more clearly understood  is movable on detection of a residual current
fault to from the following description of some preferred em-  engage and
drive the plunger rod 24 through the bore bodiments thereof given by way of
example only with  23 to trip the breaker. The drive rod 31 is biassed into
reference to the accompanying drawings in which:  5   a forward or tripping
position by a coil spring 32 Fig. I is a plan view of a circuit breaker
according  wound around the rod 31. Retaining means for retain- to the
invention,                              Ing the drive rod 31 in a
non-tripping orretracted pos- Fig. 2 is a plan, partially cross-sectional
view of  ition comprises a magnetic assembly 35 comprising the circuit
breaker of Fig. 1,                 a permanent magnetto hold the drive rod
31 in a non- Fig. 3 is a cross-sectional view of a tripping por-  10
tripping position and an electromagnet to neutralise tion of the circuit
breaker in an on position, and  the effect of the permanent magnet on the
drive rod Figs. 4 to 7 are plan views of the tripping position  31 on
detection of a residual current fault by the circuit in different
positions.                       5. Referring to the drawings, and
initially to Figs. 1  The plunger rod 24 is in this case of non-ferrous, to
3 there is illustrated a circuit breaker in this case a   15  preferably
plastics material. The rod 24 includes an residual current circuit breaker
(RCCB) according to  engagementmeans in the form of a radiallyoutwardly the
invention indicated generally by the reference nu-  extending collar 50
which is engagable in a comple- meral 1. The RCCB 1 comprises a housing 2
having  mentary shaped recess in the armature core 22. The a base and a
coverwhich form a partition wall 3 which  collar 50 is provided
substantially at the mid-point separates an over-current protection device
4from an   20  along the longitudinal axis of the plunger rod 24 so
additional tripping means which in this case includes  that the rod 24 is
substantially symmetrical. Thus, on a residual current detection circuit 5.
The RCCB 1 in-  assembly, the rod 24 may be Inserted into the bore 23
cludes line and neutral supply terminals 6 and 7, and  in either direction.
neutral line load terminals 8 and 9, and an earth ter-  Reset means for
re-setting of the plunger rod 24 minal 10. In this case, the line supply
terminal 6 is  25  to a non-tripping position comprises a reset lever 40
formed by a metal clip for both mechanical and elec-  interposed between
the drive rod 31 and plunger rod trical connection with a supply conductor.
The line  34 and a reset actuator for moving the lever rod 40 to and
neutral load terminals 8 and 9 are of the screw-  return the drive rod 31
into the non-tripping position type and are in side-by-side relationship in
a side wall  against the action of the spring 32. In this case the re- of
the housing 2. The neutral supply terminal 7 and   30  set actuator
comprises the circuit breaker operating the earth terminal 10 are of the
conventional cable  handle 18 which includes an engagement surface 45 type.
which engages against the reset lever 40 when the The RCCB 1 includes a
breaker assembly 15      handle 18 is moved from the on or non-tripped
posi- which in this case is of the unitary type and includes  tion with the
contacts 16, 17 closed to the off or trip- a movable contact 16 for
engagement with a fixed   35  ped position with the contacts 16, 17 open.
contact 17. The breaker assembly 15 also includes an  The reset lever 40 is
pivotally mounted to the operating handle 18 of conventional construction.
housing 2 intermediate the ends thereof, is of gener- The over-current
protecting device 4 comprises a bi-  ally 'L' shape in plan view and
comprises a first arm metal element 19 abutting the breaker assembly 15  46
for engagement by the engagement surface 45 of and an arc stack27 of
conventional construction. The  40  the operating handle 18 and a second
arm 47 Inter- device 4 also comprises a coil 20 having an armature  posed
between the drive rod 31 and plunger rod 24. 21 and having an armature core
22 which is biassed   A test mechanism for checking the operation of into a
non-tripping position illustrated in Figs. 1 and  the residual current
tripping device comprises a test 2 by a coil spring 26. An axial bore 23
extends through  button 60 engagable against a lever 61 which is piv- the
core 22.                                 45  otally mounted to the housing
2 by a pivot pin 62. A The additional tripping means which in this case
spring 63 biasses the lever 61 into the non-test posi- operates in response
to a residual current fault occur-  tion illustrated in Figs. I and 2. The
spring 63 is elec- ring includes a plunger means comprising a single
trically connected to the coil 20 at one end and the plunger rod 24 which
extends through the partition  lever 61 is arranged to move the other end
of the wall 3, through the bore 23 and through a plunger  50  spring 63
between a non-test position as illustrated in bushing 25 to impact against
a trip lever 28 of the  Figs. 1 and 2 to a test position in contact with a
push breaker assembly 15 for moving the contact 16 away  to test terminal
64. from the contact 17 to trip the breaker. The additional  In use, and
referring particularly to Figs. 3 to 7 In tripping means includes the
residual current detection  the normal non-tripped position illustrated in
Fig. 3 



circuit 5 and an actuating device 30 for controlling the  55  the handle 18
is in the on position, the drive rod 31 is movement of the plunger rod 24
between a non-trip-  retracted, the reset lever 40 is at right angles to
the ping position and a tripping position when a residual  drive rod 31,
the armature core 22 is retracted, the current fault Is detected by the
detection circuit. The  plungerrod 24 is retracted and the contacts 16,17
are 3    5                   EP 0 470 215 B1                      6 closed.
In the event of a residual current fault being  Further, re-setting is
relatively simple as a hand- detected by the circuit 5 the electromagnet of
the  controlled lever may be easily used. magnetic assembly 35 is activated
to neutralise the effect of the permanent magnet restraining the drive rod
31, allowing the rod 31 to extend outwardly under   5   Claims the action
of the spring 32, striking the lever arm 47 of the resetlever40 forwardly
about its pivotto strike  1. A circuit breaker for use in a system having
live, the plunger rod 24 which moves independently            neutral and
ground leads, comprising: a housing through the bore 23 of the armature
core 22 to strike   (2); a breaker assembly (15) in the housing (2) for the
lever 28. This configuration is illustrated in Fig. 4.  10  making and
breaking an electrical connection be- The striking of the lever 28 releases
a spring which    tween a movable contact (16) and a stationary moves the
contact 16 away from the contact 17 and       contact (17); an operating
handle (18) for the the handle 18 is thrown towards the off position as il-
breaker assembly (15); an over-current sensing lustrated in Fig. 5.
means (4) for tripping of said breaker assembly As the handle 18 travels
into the off position the   15  (15); the over-current sensing means (4)
includ- engagement surface 45 of the handle 18 strikes the      ing a coil
(20) and an armature core (22) in the arm46 of the resetlever 40 as
illustrated in Fig. 5, piv-  coil (20); the armature core (22) having an
axial oting the lever 40 anticlockwise and thus pushing the   bore (23)
extending therethrough; an additional arm 47 of the reset lever 40 against
the plunger rod    tripping mechanism comprising: a plungermeans 31 driving
it back into the magnetic assembly housing   20  (24) mounted within the
axial bore (23) of the ar- against the biassing of the spring 32. The
plunger rod  mature core (22); an actuating device (30) for 24 is then free
to move back through the bore Into the  controlling the movement of the
plunger means reset position illustrated in Fig. 6. When the handle 18
(24) from a non-tripping position to a tripping pos- is thrown back into
the on position the additional trip-  ition; the plunger means (24) being
independent- ping device is in the non-tripping position illustrated   25
ly movable through the axial bore (23) in the ar- in Fig. 3.
mature core (22) when moving between the non- Referring to Fig. 7 in the
event of an overcurrent  tripping and tripping positions, reset means (18,
fault developing the armature core 22 is drawn into     40) being provided
for re-setting of the plunger the coil 20 against the biassing of the
spring 26, the  means to the non-tripping position, and wherein recess 51
of the core 22 engaging with the collar 50   30  the breaker (15) includes
a residual current de- on the plunger rod 24 to drive the plunger rod 24
for-  tection circuit (5) for detection of a residual cur- ward through the
coil 20 to trip the breaker by striking  rent in the system, characterised
in that actuating the lever 28.
device (30) comprises a drive rod (31) which is One advantage of the
breaker of the invention is    movable on detection of a residual current
fault that because the plunger means is independently  35     between a
non-tripping position and a tripping movable through the armature core it
performs the       position in which the drive rod (31) engages the
function of tripping the breaker independently of the   plunger means (24)
to drive the plunger means armature core. There is no magnetic interference
be-    (24) into the tripping position, biassing means tween the trip
mechanism via movement of the arma-      (32) for urging the drive rod (31)
into a tripping ture core in the event of an overcurrent fault and   40
position, retaining means (35) for retaining the movement of the plunger
means in the event of a re-     drive rod (31) in a non-tripping position,
engage- sidual current fault. Further, the plunger means may    ment means
(50) provided intermediate the ends be used in association with a position
sensing means    of the plunger means which comprises a plunger such as an
auxiliary switch to give a remote indication  rod (34) for engagement by
the armature core of the closed or open status of the breaker. The pos-  45
(22) in the eventof an over-currentfault occurring ition sensing means may
detect the position of the      from a non-tripping position in which the
arma- contacts directly or indirectly by sensing the position  ture core
(22) is retained by the biassing means of the plunger.
(32) to a tripping position in which current flowing Auxiliary and command
devices either locally or     through the coil (20) draws the armature core
remotely operated may be used as an alternative to  so  (22) through the
coil (20) against the biassing of 



the residual current detection circuit to provide a trip-  spring means
(32) to engage the plunger rod (24) ping signal in the event of a fault or
test condition oc-  and trip the breaker assembly in the event of an
curring.                                                overcurrent fault
occurring. It will be appreciated that the Invention provides an RCCB which
is relatively simple and is reliable in  55   2. A circuit breaker as
claimed in claim 1 character- operation. The use of a separate drive rod 31
and Im-   ised that the retaining means (35) comprises a pact rod 32 allows
the choice of suitable materials, in  permanent magnet to hold the drive
rod (31) in this case a plastics impact rod and ferrous drive rod.  the
non-tripping position and electromagnet to 4    5                  EP 0 470
215 B1                     8 closed. In the event of a residual current
fault being  Further, re-setting is relatively simple as a hand- detected
by the circuit 5 the electromagnet of the  controlled lever may be easily
used. magnetic assembly 35 is activated to neutralise the effect of the
permanent magnet restraining the drive rod 31, allowing the rod 31 to
extend outwardly under   5   Claims the action of the spring 32, striking
the lever arm 47 of the reset lever40 forwardly about its pivot to strike
1. A circuit breaker for use in a system having live, the plunger rod 24
which moves independently         neutral and ground leads, comprising: a
housing through the bore 23 of the armature core 22 to strike  (2); a
breaker assembly (15) in the housing (2) for the lever 28. This
configuration is illustrated in Fig. 4.  10  making and breaking an
electrical connection be- The striking of the lever 28 releases a spring
which  tween a movable contact (16) and a stationary moves the contact 16
away from the contact 17 and    contact (17); an operating handle (18) for
the the handle 18 is thrown towards the off position as il-  breaker
assembly (15); an over-current sensing lustrated in Fig. 5.
means (4) for tripping of said breaker assembly As the handle 18 travels
into the off position the   15  (15); the over-current sensing means (4)
includ- engagementsurface 45 of the handle 18 strikes the    ing a coil
(20) and an armature core (22) in the arm 46ofthe resetlever40 as
illustrated in Fig. 5, piv-  coil (20); the armature core (22) having an
axial oting the lever40 anticlockwise and thus pushing the  bore (23)
extending therethrough; an additional arm 47 of the reset lever 40 against
the plunger rod  tripping mechanism comprising: a plunger means 31 driving
it back into the magnetic assembly housing   20  (24) mounted within the
axial bore (23) of the ar- against the biassing of the spring 32. The
plunger rod  mature core (22); an actuating device (30) for 24 is then free
to move back through the bore into the  controlling the movement of the
plunger means reset position illustrated in Fig. 6. When the handle 18
(24) from a non-tripping position to a tripping pos- is thrown back into
the on position the additional trip-  ition; the plunger means (24) being
Independent- ping device is in the non-tripping position illustrated   25
ly movable through the axial bore (23) in the ar- in Fig. 3.
mature core (22) when moving between the non- Referring to Fig. 7 in the
event of an overcurrent  tripping and tripping positions, reset means (18,
fault developing the armature core 22 is drawn into  40) being provided for
re-setting of the plunger the coil 20 against the biassing of the spring
26, the  means to the non-tripping position, and wherein recess 51 of the
core 22 engaging with the collar 50  30  the breaker (15) includes a
residual current de- on the plunger rod 24 to drive the plunger rod 24 for-
tection circuit (5) for detection of a residual cur- ward through the coil
20 to trip the breaker by striking  rent in the system, characterised in
thatactuating the lever 28.                                        device
(30) comprises a drive rod (31) which is One advantage of the breaker of
the invention is  movable on detection of a residual current fault that
because the plunger means is independently  35  between a non-tripping
position and a tripping movable through the armature core it performs the
position in which the drive rod (31) engages the function of tripping the
breaker independently of the  plunger means (24) to drive the plunger means
armature core. There Is no magnetic interference be-  (24) into the
tripping position, biassing means tween the trip mechanism via movement of
the arma-   (32) for urging the drive rod (31) into a tripping ture core in
the event of an overcurrent fault and   40  position, retaining means (35)
for retaining the movement of the plunger means in the event of a re-
drive rod (31) in a non-tripping position, engage- sidual current fault.
Further, the plunger means may  ment means (50) provided intermediate the
ends be used in association with a position sensing means  of the plunger
means which comprises a plunger such as an auxiliary switch to give a
remote indication  rod (34) for engagement by the armature core of the
closed or open status of the breaker. The pos-  45  (22) In the event of an
over-current fault occurring ition sensing means may detect the position of
the   from a non-tripping position in which the arma- 



contacts directly or indirectly by sensing the position  ture core (22) is
retained by the biassing means of the plunger.
(32) to a tripping position in which currentflowing Auxiliary and command
devices either locally or   through the coil (20) draws the armature core
remotely operated may be used as an alternative to  50  (22) through the
coil (20) against the biassing of the residual current detection circuit to
provide a trip-  spring means (32) to engage the plunger rod (24) ping
signal in the event of a fault or test condition oc-  and trip the breaker
assembly in the event of an curring.
overcurrent fault occurring. It will be appreciated that the invention
provides an RCCB which is relatively simple and is reliable in  55  2. A
circuit breaker as claimed in claim 1 character- operation. The use of a
separate drive rod 31 and im-  ised that the retaining means (35) comprises
a pact rod 32 allows the choice of suitable materials, in  permanent magnet
to hold the drive rod (31) in this case a plastics impact rod and ferrous
drive rod.  the non-tripping position and electromagnet to 4 *  C  L M  S
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neutralisethe event of the permanentmagneton        12. A circuit breaker
as claimed in any preceding the drive rod (31) on detection of a residual
cur-  claim characterised in that position sensing rent fault.
means are provided for sensing the position of the plunger means (24). 3. A
circuit breaker as claimed in claim 1 or 2 char-   5 acterised in that the
reset means comprises a re-  13. A circuit breaker as claimed in claim 12
charac- set lever (40) interposed between the drive rod    terised in that
the position sensing means com- (31) and the plunger (24) and a reset
actuator     prises switch means operated by the plunger (18) for moving
the lever (40) return the drive rod  means (24) on movement between the
non-trip- (31) into the non-tripping position against the ac-  10  ped and
tripped position. tion of the biassing means (32). 4. A circuit breaker as
claimed in claim 3 character-  Patentanspriiche Ised in that the reset
actuator comprises the cir- cut breakeroperating handle (1 8) which engages
15  1. Ein Leistungsschalter zum Einsatz in einem Sy- the reset lever (40)
when the handle (18) is       stem mit einer stromffhrenden, Null- und Er-
moved from the on or non-tripped position with     dungsleitung, der
folgendes umfait: sin Gehiu- the contacts (18,17) closed to the off or
tripped  se (2); einen Unterbrecherbausatz (15) in dem position with the
contacts opened. (16,17).        Gehause (2) zur Herstellung und
Unterbrechung 20      einer elektrischen Verbindung zwischen einem 6. A
circuit breaker as claimed in claim 4 character-  beweglichen Kontakt (16)
und einem Festkontakt ised in that the reset lever (40) is pivotally mount-
(17); einen Bedienungsgriff (18) fur den Unter- ed to the housing (2)
intermediate the ends there-  brecherbausatz (15); sine Oberstromfeststel-
of and comprises a first lever arm (46) for en-    lungseinrichtung (4) zur
Auslosung des genann- gagement by the operating handle and a second   25
ten Unterbrecherbausatzes (15); wobei die Ober- lever arm (47) interposed
between the drive rod    stromfeststellungseinrichtung (4) eine Spule (20)
(31) and the plunger means (24).                   beinhaltet und In der
Spule (20) elnen Ankerkern (22); der Ankerkern (22) besitzt sine Axialboh-
6. A circuit breaker as claimed in claim 5 character-  rung (23), die sich
durch diesen erstreckt; einen ised in that lever (40) is of substantially L
shape   9o  zusatzlichen Auslosemechanismus, der folgen- in plan view.
des Umfaltt: sine Tauchvorrichtung (24), die in- nerhalb der Axialbohrung
(23) des Ankerkerns 7. A circuit breaker as claimed in any preceding
(22) befestigt ist; sinen Stellantrieb (30), der die claim characterised in
that plunger rod (34) is of  Bewegung der Tauchvorrichtung (24) von einer
non-ferrous, preferably plastics material.  35     nicht auslosenden
Position in sine auslosende Position steuert; daB die Tauchvorrichtung (24)
8. A circuit breaker as claimed in any proceeding      sich unabhangig
durch die Axialbohrung (23) im claim characterised in that the engagement
Ankerkern (22) bewegen kann, wenn sie sich zwi- means (50) is provided at
substantially the mid    schen der nicht auslosenden und derAuslosepo-
point along the longitudinal axis of the plunger  40  sition hin und her
bewegt, Rrickstsllungsvorrich- rod (24) so that the rod (24) is
substantially sym-  tungen (18, 40), die geschaffen werden, um die
metrical.                                          Tauchkernvorrichtung in
die nicht ausldsends 



Position zurfickzustellen, und worin sin Unterbre- 9. A circuit breaker as
claimed in claim 8 character-  cher (15) einen Reststromerkennungsschalt-
Ised in that the engagement means comprises a   45  kreis (5) zur
Festellung eines Reststroms im Sy- radially outwardly extending collar (50)
engaga-   stem einschliekt, dadurch charakterisiert, daS ble in a
complementary shaped recess (51) in the   der Stellantrieb (30) sinen
Antriebsstab (31) um- armature core (22).
fast, welcher be! Feststellung sines Reststrom- fehlers zwischen der nicht
auslosenden Position 10. A circuit breaker as claimed in claim 9 character-
6o  und derAusloseposition hin und her bewegt wer- ied in that the plunger
rod (24) is slidably mount-  den kann, wobei der Antriebsstab (31) in die
ed in a bushing (25) provided in the coil (20) at the  Tauchkernvorrichtung
(24) eingreift, um  die end thereof remote from the armature core (22).
Tauchkernvorrichtung (24) in dieAusldseposition zu bringen, sine
Federvorrichtung (32), um den 11. A circuit breaker as claimed in any
preceding  55  Antriebsetab (31) in sine Auslseposition zu trel- claim
characterised in that actuating device (30)  ben, sine Haltevorrichtung
(35), um den Antriebs- comprises a solenoid which is operated from are-
stab (31) in oiner nicht auslsenden Position zu mote location.
halten, sine Eingriffvorrichtung (50), die zwi- 5 *  C  L  M  S *    9
EP 0 470 215 B1                 10 schen den Enden derTauchkernvorrichtung
Iegt,      Palstikmateial, besteht welche einen Tauchstab (34) umfa~t, in
den der Ankerkern (22) im Falle eines Oberstromfehlers  8. Ein
Leistungsschalter wie nach einem der vor- eingreift, der durch line nicht
auslosende Positi-  hergehend Anspruche, dadurch charakterisiert, on
auftritt, in welcher derAnkerkern (22) von der   5  daBl die
Eingriffvorrichtung (50) im wesentlichen SQ     Federvorrichtung (32) in
elner Ausloseposition      auf dem Mittelpunkt entlang der Langsachse des
gehalten wird, in derderdurch die Spule (20) flie-  Tauchstabes (24) liegt,
so daB der Stab (24) im Bende Strom den Ankernkern (22) durch die Spu-
wesentlichen symmetrisch ist. Ie (20) entgegen der Kraft der
Federvorrichtung (32) zieht, urn in den Tauchstab (24) einzugreifen   lo
9. Ein Leistungsschalter wie nach Anspruch 8, da- und den
Unterbrecherbausatz im Fall lines auf-     durch charaktrisiert, daB die
Eingriffvorrichtung tretenden Oberstromfehlers auszulosen.
linen sich strahlenformig nach augen er- streckenden Ring (50) umfaSt, der
in line entge- 2. Ein Leistungeschalter wie nach Anspruch 1, da-
gengesetzt geformte Aussparung (51) im An- durch charakterisiert, daB die
Haltevorrichtung   15  kernkern (22) eingreifen kann. (35) oenen
Permanentmagneten umfalt, um den Antriebsstab (31) in der nicht auslosenden
Posi-  10. Ein Leistungsschalter wie nach Anspruch 9, da- tion zu halten
und linen Elektromagneten, urn bei  durch charaktbrisiert, daB derTauchstab
(24) ver- Festatellung eines Reststromfehiers die Kraft      schiebbar in
liner Durchfflhrungshulse (25) am des Permanentmagneten auf den
Antriebsstab   20    Ende der Spule (20) und entfernt vom Ankerkern (31) zu
neutralisieren.                            (22) angebracht ist 3. Ein
Leistungsschalter wie nach Anspruch I oder  11. Ein Leistungaschalter wie
nach einem der vor- 2, dadurch charakterisiert, daB die Rflckstel-
hergehenden Ansprfiche, dadurch charakterl- lungsvorrichtung einen
ROckstellhebel (40) um-  25  siert, daB der Stellantrieb (30) einen
Solenoid faSt, der zwischen dem Antriebsstab (31) und       umfaSt, der von
elnem entfernten Ort betrieben dem Tauchkern (24) angebracht ist und ein
Rack-    wird. stellgiled (18) zurBewegung des Hebels (40), urn den
Antriebsstab (31) entgegen der Kraft der Fe-  12. Ein Leistungsschalter wie
nach einern der vor- dereinrichtung (32) in die nicht auslosenden Po-  3o
hergehenden AnsprOche, dadurch charakteri- sition zurOckzubringen.
alert, daB die Einrichtungen zur Feststellung der Position der
Tauchkernvorrichtung (24) bereitge- 4. Ein Leistungsschalter wie nach
Anspruch 3, da-     stelit werden. durch charakterislert, dalB das
Rfcksteliglied ei- nen Unterbrecherbedienungshebel (18) umfalt,  35  13. En
Leistungsschalterwie nachAnspruch 12, da- der in den Rrlckstelihebel (40)
eingreift, wenn der  durch charakterisiert, daB die Einrichtung zur Hebel
(18) von der 'Emn' oder nicht auslosenden    Feststellung der Position line
Schalteinrichtung Position mit den Kontakten (16, 17) geschlossen,
umfalt, die von der Tauchkernvorrichtung (24) 



in die 'Aus' oder auslosenden Position, in der die  bel Bewegung zwischen
der nicht auslosenden Kontakte (18, 17) gedffnet sind, bewegt wird.  40
und Ausl8seposition betrieben wird. 5. Ein Leistungsschalter wie nach
Anspruch 4, da- durch charaktersiert, daB der Rflckstellhebel
RevendIcatlons (40) schwenkbar auf dem Gehause zwischen dessen Enden
angebracht ist und elnen ersten   45  1. Un coupe-circuit destine A tmr
utilise dans un Hebelarm (46) umfaBt, In den der Bedienungs-       systeme
comportant des conducteurs de ligne, griff eingreift, und linen zweiten
Hebelarm (47),  de neutre et de term, lequel coupe-circuit dersich zwischen
dem Antriebsstab (31) und der     comprend: un bottiler (2) ; un ensemble
ruptsur Tauchkernvonichtung (24) befindet.                 (15) dans le
bottier (2) pour etablir et interrompre 50      une connexion
electriqueentre un contactmobile 6. Ein Leistungsschalter wie nach Anspruch
5, da-     (16) et un contact fixe (17) ; une manette de durch
charakterisiert, daB der Hebel (40) in der   commande(18)
pourl'ensemblerupteur(15);un Planulbersicht Im wesentlichen L-Form hat.
moyen de d~tection de surintensite de courant (4) pour declencher ledit
ensemble rupteur (15) ; le 7. Ein Leistungsschalter wie nach einem der vor-
55   moyen de d~tection de surintensiti de courant hergehend Ansprrlche,
dadurch charakterisiert,     comprenant une bobine (20) et un noyau d'arma-
daB der Tauchatab (34) aus einem nicht elsenhal-   ture (22) dans la bobine
(20); le noyau d'arma- tigen,  sondern   moglichst  aus  einem
ture (22) etanttraverse parun alesageaxial (23); 6 I 1111111111111111111
1111    11                 EP 0 470 215 B1                 12 un moyen de
d6denchement suppiomentaire          initial (18) pourd6placerle levier(40)
afin qu'il ra- comprenant: un moyen plongeur (24) mont6          mone la
tige d'entratnement (31) dans la position dans I'alesage axial (23) du
noyau d'armature     de non-dedenchement, A l'oencontre de I'action (22) ;
un dispositif d'actionnement (30) pour     du moyen de rappel (32).
commander le mouvement du moyen plongeur   5 )>     (24) d'une position de
non-d6denchement vers    4. Un coupe-circuit selon la revendication 3,
carao- une position de declenchement; le moyen plon-     terise en ce quo
le moyen de remiso A l'etat Initial geur (24) etant mobile de fagon
independante A    comprend la manette de commando (18) du cou- travers
l'alesage axial (23) dans le noyau d'arma-  pe-circuit qui s'engage avec le
levier de remise A ture (22) lorsqu'il se d6place entre les positions  lo
I'otat initial (40) lorsque la manettb (18) eat d6pla- do non-d6denchoment
et de declenchement; un       c6e A partir de la position de fonctionnement
ou moyen de remise a l'etat initial (18,40) 6tant pro-  de
non-d6cienchement pourlaquelle les contacts vu pour remettre le moyen
plongeur dans la po-    (16, 17) sontferm6s vers la position d'arret ou de
sition de non-declenchement; et dans lequel le    dedenchement pour
laquelle les contacts (16, rupteur (15) comprend un circuit de d~tection de
15  17) sont ouverts. courant r6siduel (5) pour dhtecter un courant re-
siduel dans le systeme; caracteriso en ce quo le  5. Un coupe-circuit selon
la revendication 4, carac- disposatif d'actionnement (30) comprend une tige
terise en ce quo le levier de remise a l'etat initial d'entratnement (31)
qui se d6place lors de la d6-  (40) est mont6 pivotant entre ses extremites
dans toction d'un d6faut de courant residuel entre une   20  le bottier
(2), et comprend un premier bras de le- position de non-d6clenchement et
une position     vier (46) destin6 A s'engager avec la manette de de
declenchement dans laquelle la tige d'entrat-  commando et un second bras
de levier (47) inter- nement (31) s'engage avec le moyen plongeur
pose entre la tige d'entratnement (31) et le (24) pour l'entratner dans la
position de doclen-  moyen plongeur (24). chement, un moyen de rappel (32)
pour rappeler  25 la tige de commando (31) dans la position de de-  6. Un
coupe-circuit selon la revendication 5, carac- clenchement, un moyen de
retenue (35) pour re-    teriso en ce quo le levier (40) a sensiblement une
tenir la tige de commando (31) dans une position  forms de L, vu en plan.
de non-d6clenchement, un moyen de butee (50) prevu entre les extremit6s du
moyen plongeurqui  30  7. Un coupe-circuit selon l'une quelconque des re-
comprend unetigede plongeur (24), pours'enga-     vendications pr6c6dentes,
caracteriso en ce quo gar avec le noyau d'armature (22) au cas ob ii se  la
tige de plongeur (24) est en materiau non produit un difaut de surintnnsit6
de courant, A   ferreux, et de preference en matiere plastique. partird'une
position de non-d6clenchementdans 



laquelle le noyau d'armature (22) est reotnu par  35  8. Un coupe-circuit
selon l'une quelconque des re- le moyen de rappel (26) dans une position de
de-  vendications precedentes, caract6ris6 en ce quo clenchement pour
laquelle du courant passant      1e moyen de but6e (50) se trouve
sensiblement dans la bobine (20) tire le noyau d'armature (22)  au milieu
de l'axe longitudinal de la tige de plon- A travers la bobine (20) contre
l'effort de rappel  geur (24), de sorts quo la tige (24) est sensible- du
moyen ressort (26), pour l'engager avec la  40  ment symetrique. tige de
plongeur (24) et d6clencher l'ensemble rupteur au cas oO ii se produit un
defaut de surin-  9. Un coupe-circuit selon la revendication 8, carac-
tbnsit6 de courant.                               torise en ce quo le moyen
de butee comprend un collier s'etendant radialement vers l'exterbur et 2.
Un coupe-circuit selon la revendication 1, carac-  4S  pouvant
s'engagerdans une cavit6 (51) deforms terise en ce quo le moyen de retenue
(35)         complementaire dans Is noyau d'armature (22). comprend un
aimant permanent pour retenir la tige d'entratnement (31) dans la position
de non-  10. Un coupe-circuit solon la revendication 9, carac-
d6clenchementet un electro-aimant pour neutra-    terise en co quo la tige
de plongeur (24) est mon- liser l'action de I'aimant permanent sur la tige
50  teo coulissante dans une bague (25) prevue dans d'entraTnement (31)
lors de la detection d'un d6-  la bobine (20), A son extremite eloign6e du
noyau faut de courant residuel.                         d'armature (22). 3.
Un coupe-circuit selon la revendication 1 ou 2,  11. Un coupe-circuit selon
l'une quelconque des re- caracterise en ce quo le moyen de remiss A l'etat
55  vendications precedentes, caracterise en ce quo initial comprend un
levier de remiss A I'etat initial  le dispositif d'actionnement (30)
comprend un so- (40) interpose entre la tige d'entratnement (31) et
lnodide qui est commande a distance. le plongeur (24), et un moyen de
remise A I'etat 7 C I 1111111111111 111    13                 EP 0 470 215
B1                 14 12. Un coupe circuit salon l'une quelconque des re-
vendications prbcbdentos, caractbris6 en ce qu'il east pr6vu un moyen de
d6tection de position pour detecter la position du moyen plongeur (24). 5 ,
13 Un coupe-circuit solon la revendication 12, carac- terisb en ce quo le
moyen de dhtection de posi- tion comprend un moyen de commutation commande
par le moyen plongeur (24) lors du mouvement entre la position de
non-d6clenche-  10 ment et la position de dhclenchement. 15 20 25 30 35 40
45 50 55 8 5~ ~ ~~~Hl 11 11111111111111 I    


