EP 1033 737 A1

)) oo IR DR
(19) o European Patent Office

Office européen des brevets (11) EP 1 033 737 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: (51) Intcl”: HO1H 71/52
06.09.2000 Bulletin 2000/36

(21) Application number: 00200582.5

(22) Date of filing: 21.02.2000

(84) Designated Contracting States: (72) Inventors:
ATBECHCYDEDKESFIFRGBGRIEITLILU * Malacalza, Davide
MC NL PT SE 20153 Milano (IT)
Designated Extension States: ¢ Bellini, Luigi
AL LT LV MK RO SI 20047 Brugherio (M) (IT)
(30) Priority: 04.03.1999 IT MI990438 (74) Representative: Giavarini, Francesco
ABB Ricerca S.p.A.
(71) Applicant: ABB Ricerca SpA Viale Edison, 50
20099 Sesto San Giovanni (MI) (IT) 20099 Sesto San Giovanni (MI) (IT)

(54) Tripping device

(57) A tripping device for opening the contacts of a
circuit breaker associated therewith following the detec-

tion of a residual current exceeding a preset limit by a lo

detecting device, comprising an enclosure for contain- : 14

ing and supporting a kinematic mechanism which has: /é @

-- an actuation lever and a tripping lever, which are 13 /00
geometrically coupled to each other and are both /é 35 /
pivoted on a first pivot of the enclosure, the actua- 36
tion lever being operatively connected to an actua- H 37 %
tor which is actuated by the detecting device; 43

. " -

-- anindicator lever, with which an actuation spring is 9 9 )
associated, and a transmission lever, said indicator leal -lfﬂ 6l
and transmission levers being mutually operatively 7 === “‘( !, 32
coupled and being both pivoted on a second pivot 86 “-%‘i\@ﬂ g 10
of the enclosure, said transmission lever having a 84 B0 g = 9 I 34
coupling pivot for coupling to the kinematic system 25 7 s""ﬁ 30
of the associated circuit breaker; 4 54—Laor 3/ I ,83
-- an engagement lever, which is geometrically cou- . =i SU=F /10
. ; 75 ~Y S
pled to the indicator lever and is detachably con- 5380 [T47 :‘_ - o~ A
nected to the tripping lever. 90 @?f\%:;\\&\}‘ g 15
A= L
o' 0 2
20 /’”I l@ 19 ;‘ 15
6 5“‘ 31 ‘ L [=l 33
eyl N
. x /
e ~0

Printed by Jouve, 75001 PARIS (FR)



1 EP 1033 737 A1 2

Description

[0001] The presentinvention relates to a tripping de-
vice for opening the contacts of a circuit breaker asso-
ciated therewith when a residual current exceeding a
preset limit occurs.

[0002] In general, the tripping devices according to
the present invention comprise a kinematic mechanism
which is operated when a residual current above a pre-
set limit occurs in the electric system in which they are
inserted. In particular, the presence of this residual cur-
rent is detected by a detecting device, typically a mag-
netically-biased polarized relay, which actuates the kin-
ematic system of the tripping device by means of an ac-
tuator. In turn, the tripping device transmits to the asso-
ciated circuit breaker the force received from the actu-
ator, amplifying it appropriately, and causes the contacts
of the circuit breaker to open. Said tripping devices must
meet specific requirements which are determined both
by applicable statutory provisions and by specific appli-
cation requirements.

[0003] In particular, statutory provisions require the
tripping device to be able to operate even when the knob
for actuating the circuit breaker associated therewith is
blocked ("trip-free mechanism"). Furthermore, when
electrical continuity in the circuit is to be restored after
an opening of the contacts due to a residual current, the
tripping devices must be reset and ready to intervene
before the contacts of the circuit breaker are closed
again: in this manner they prevent the reoccurrence of
the operating conditions if a dangerous condition per-
sists.

[0004] In the current state of the art, in order to meet
this condition the use of known types of tripping device
is not entirely satisfactory, since it forces significant con-
structive modifications to the kinematic system of the cir-
cuit breaker to which the device is coupled. From the
point of view of application, tripping devices are gener-
ally installed so as to be coupled to a magnetothermal
circuit breaker, so as to combine in a single device the
functions of protection against short circuits, thermal
overloads and residual currents. In turn, the magneto-
thermal circuit breakers are coupled to appropriate aux-
iliary devices, which are conventionally of two types, re-
spectively termed active and passive depending on
whether they act on the circuit breaker, producing an ac-
tion thereof, or perform an action according to a com-
mand received from said circuit breaker. For example,
an active auxiliary device can be constituted by a shunt
tripping relay or by an undervoltage relay which senses
an electric mains supply voltage which is lower than a
limit threshold and causes the circuit breaker to open.
[0005] One solution for the coupling of the circuit
breaker and the auxiliary devices entails distributing the
auxiliary devices on the two sides of the circuit breaker;
in particular, with respect to a front view of the circuit
breaker, the active auxiliary devices are always installed
on the same side of the circuit breaker, for example on

10

15

20

25

30

35

40

45

50

55

the left, while the passive ones are fitted on the other
side, on the right. This solution is particularly advanta-
geous both because it is easy to install in practice and
because it allows to use an auxiliary device-circuit
breaker transmission shaft which is simple and cheap
to manufacture mechanically; otherwise there would be
considerable constructive complications and there
would be a considerable increase in assembly difficul-
ties.

[0006] If the plant configuration also includes the in-
stallation of a pure residual-current circuit breaker, when
a residual current occurs the tripping device allows the
magnetothermal circuit breaker to open in addition to the
residual-current circuit breaker. However, if the contacts
of the magnetothermal circuit breaker open due to any
other cause, for example due to an intervention actua-
tion imparted by an active auxiliary device or due to a
short circuit or to other reasons, the tripping device must
act as a transmission bridge between the auxiliary de-
vice and the magnetothermal circuit breaker, bypassing
in practice the pure residual-current circuit breaker and
allowing only the magnetothermal circuit breaker to
open. In the current state of the art, no known type of
tripping device is capable of meeting this requirement;
this in practice prevents the provision of the magneto-
thermal circuit breaker with auxiliary devices on the re-
sidual-current side and accordingly causes the stacking
of the auxiliary devices on a single side, causing a con-
sequent technical drawback.

[0007] Another disadvantage of known types of trip-
ping device is the fact that they do not have a modular
construction structure; they are in fact fitted directly in-
side the enclosure of the circuit breaker with which they
couple. In this manner, the assembly process is compli-
cated, and any interventions for modifying or replacing
the components of the kinematic system of the tripping
device also affect components that are external to said
device.

[0008] The aim of the present invention is to provide
a tripping device for opening the contacts of a circuit
breaker associated therewith following the detection of
aresidual current exceeding a preset limit by a detecting
device, which allows to provide auxiliary devices for the
circuit breaker on both sides even in the presence of a
residual-current circuit breaker, allowing in particular to
bypass the kinematic system of the latter if the opening
of the contacts is not due to the detection of said residual
current.

[0009] Within the scope of this aim, an object of the
presentinvention is to provide a tripping device for open-
ing the contacts of a circuit breaker associated therewith
following the detection of a residual current exceeding
a preset limit by a detecting device which has a self-
supporting modular structure which can be coupled as
a separate block to the circuit breaker, so that any inter-
ventions on the device itself do not affect in any way
components which are external to the device.

[0010] Another object of the present invention is to
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provide a tripping device for opening the contacts of a
circuit breaker associated therewith following the detec-
tion of a residual current exceeding a preset limit by a
detecting device in which assembly is simpler than in
known devices and occurs substantially automatically.
[0011] Another object of the present invention is to
provide a tripping device for opening the contacts of a
circuit breaker associated therewith which is capable of
intervening, following an opening of the contacts due to
a residual-current condition, before the circuit breaker
closes, avoiding the restoring of electric continuity al-
though a residual current higher than a preset limit per-
sists.

[0012] Another object of the present invention is to
provide a tripping device for opening the contacts of a
circuit breaker associated therewith following the detec-
tion of a residual current exceeding a preset limit by a
detecting device which is capable of operating even
when the actuation knob of the associated circuit break-
er is blocked.

[0013] Another object of the present invention is to
provide a tripping device for opening the contacts of a
circuit breaker associated therewith following the detec-
tion of a residual current exceeding a preset limit by a
detecting device which is highly reliable, relatively easy
to manufacture and at competitive costs.

[0014] This aim, these objects and others which will
become apparent hereinafter are achieved by a tripping
device for opening the contacts of a circuit breaker as-
sociated therewith following the detection of a residual
current exceeding a preset limit by a detecting device,
characterized in that it comprises an enclosure for con-
taining and supporting a kinematic mechanism which
comprises:

-- an actuation lever and a tripping lever, which are
geometrically coupled to each other and are both
pivoted on a first pivot of the enclosure, said actu-
ation lever being operatively connected to an actu-
ator which is actuated by said detecting device;

-- an indicator lever, with which an actuation spring is
associated, and a transmission lever, said indicator
and transmission levers being mutually operatively
coupled and being both pivoted on a second pivot
of the enclosure, said transmission lever having a
coupling pivot for coupling to the kinematic system
of the associated circuit breaker;

-- an engagement lever, which is geometrically cou-
pled to said indicator lever and is detachably con-
nected to said tripping lever; the actuation of said
actuator causing the simultaneous mutual rotation
of the actuation lever and of the tripping lever so as
to disengage the latter from the engagement lever
and release the indicator lever, which under the
thrust of the actuation spring rotates about said sec-
ond pivot, moving the transmission lever rigidly with
it, at least along part of the rotation, causing the
transmission of the motion to the circuit breaker and
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the opening of its contacts, the transmission lever
being free to rotate with respect to the indicator le-
ver upon a command to open the contacts of the
circuit breaker which is not due to the detection of
a residual current.

[0015] The device thus conceived therefore allows to
provide the circuit breaker with auxiliary devices on both
sides even in the presence of a residual-current circuit
breaker, allowing in particular to bypass the mechanical
system of the latter if the opening of the contacts is not
due to the detection of a residual current.

[0016] Further characteristics and advantages of the
invention will become apparent from the description of
preferred but not exclusive embodiments of the tripping
device according to the invention, illustrated only by way
of non-limitative example in the accompanying draw-
ings, wherein:

Figure 1 is an exploded view of the tripping device
according to the invention;

Figure 2 is a schematic side view of the kinematic
mechanism used in the tripping device according to
the invention, in an armed position;

Figures 3 to 5 are views of the kinematic mecha-
nism of Figure 2 during intervention for opening the
contacts of the associated circuit breaker;

Figure 6 is a side view of the kinematic mechanism
of Figure 2 during resetting after intervention for
opening the circuit breaker;

Figure 7 is a perspective view of the base of the
enclosure used in the device according to the inven-
tion.

[0017] The tripping device according to the invention
is particularly suitable for coupling to a magnetothermal
circuit breaker, which is the subject of the European pat-
ent application no. 98203874.7, whose description is to
be assumed included herein by reference; the device is
described with reference to this particular application
without intending to limit the scope of its application in
any way.

[0018] With reference to the above figures, the trip-
ping device according to the invention comprises an in-
sulating enclosure inside which an appropriate kinemat-
ic mechanism, generally designated by the reference
numeral 100 and described in detail hereinafter, is con-
tained. In particular, as shown in Figure 1. the enclosure
is constituted by two parts which can be mutually as-
sembled: a first base part 1, which has a plurality of piv-
ots which are suitable to facilitate the placement and
support of the various parts that compose the kinematic
mechanism, and a second part 14, which mainly acts as
a cover. The connection between the two parts is pro-
vided by means of a plurality of vertical teeth 15 which
are formed on the base 1 and couple geometrically by
snap action with corresponding seats 16 formed on the
cover 14; the mutual assembly of the two parts is finally
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completed by ultrasonic welding. With this solution, the
insulating enclosure has a dual function of containing
and supporting the mechanism 100 and allows to have,
at the end of assembly, a tripping device which has a
self-supporting modular structure and can be coupled
as a single block to the circuit breaker associated there-
with. This constructive solution furthermore allows to in-
tervene directly on the individual components and to
perform any modifications or replacements during the
assembly process, without therefore affecting the com-
ponents that are external to the tripping device; further-
more, the assembly of the various components is sim-
plified and allows to keep in stock only devices suitable
for practical use.

[0019] As shown in detail in Figure 1, the device com-
prises an actuation lever 3 which has a cylindrical seat
38 which is pivoted to a first pivot 18 provided on the
base 1; from the seat 38 three arms 3', 3" and 3" extend
which are angularly spaced apart. The actuation lever
3 is operatively connected to a current sensor which
senses any residual current higher than a preset limit
and correspondingly actuates an actuator, constituted
for example by a magnetically-biased polarized relay. In
turn, as shown for example in Figures 2 to 6, the actu-
ator, by means of a release pin 17 (see Figure 2) which
strikes a first arm 3' of the actuation lever 3, actuates
the kinematic mechanism 100 in the manner explained
hereinafter. The second arm 3" of the actuation lever 3
has a shaped end 60 which can interact with a first end
2' of an actuation spring 2 for the functions described in
detail hereinafter and an abutment wall 51 which is suit-
able to geometrically couple to a tooth 50 which is
formed on the surface of a tripping lever 4.

[0020] Said tripping lever 4, which is also pivoted to
the first pivot 18, has a single arm 4' which is provided
with a first end which is shaped so as to have a cylindri-
cal seat 43, and with a second end which is shaped so
as to have a nose-shaped protrusion 26 which is suita-
ble to geometrically engage a corresponding hook-
shaped protrusion 27 formed on the surface of an en-
gagement lever 8; the arm 4' furthermore has, in a sub-
stantially median position, a raised wall 47 on which
there acts a first end 40' of a first positioning spring 40,
and on the opposite side with respect to said nose-
shaped protrusion 26, a raised portion 20 on which there
acts a first end 5' of a second positioning spring 5. The
first positioning spring 40 is positioned around said seat
43 so as to have a second end 40" which pushes against
the third arm 3" of the actuation lever 3. In this manner,
the first positioning spring 40 pushes the actuation lever
3 to rotate counterclockwise at one end and pushes the
tripping lever 4 so that its rotates clockwise at the other
end, ultimately forcing the two levers 3 and 4 to move
against each other and thus maintain the bearing cou-
pling between the tooth 50 and the abutment wall 51.
[0021] In turn, the second positioning spring 5 is ar-
ranged around a third pivot 19 which is fixed to the base
1, so as to have a second end 5" which pushes against
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a retainer 48 provided on the base 1. In this way, the
second positioning spring 5 pushes the tripping lever 4
so that its rotates clockwise and makes it easier to main-
tain the mutual engagement of the engagement lever 8
and the tripping lever 4.

[0022] Another advantage of the device according to
the invention is due to the fact that the positioning spring
40 is conceived so as to simultaneously absorb the vi-
brations to which the device can be subjected. Further-
more, as the dimensions of the actuator that actuates
the device vary, the forces involved in the tripping and
resetting of said actuator vary accordingly: in the device
according to the invention, in order to obviate these
changes it is sufficient to use a positioning spring 5
which has a different rigidity, without acting on other
components of the kinematic system. This clearly allows
to have high flexibility in applications.

[0023] The actuation spring 2 is arranged around a
second pivot 21, which is fixed to the base 1 of the en-
closure, so that a first end 2' is inserted in a slot 52
formed on the surface of an indicator lever 6; a second
end 2" of the spring 2 is inserted in a seat 22 formed in
the base element 1.

[0024] The indicator lever 6 too is pivoted on the sec-
ond pivot 21 and has, in addition to the slot 52, a sub-
stantially cylindrical hollow seat 75 for pivoting on the
pivot 21; two angularly spaced arms 6' and 6" protrude
from said seat 75. In particular, a first arm 6' of the indi-
cator lever 6 has a shaped end 23 which is suitable for
positioning itself, at the end of the rotation imparted by
the actuation spring 2, at an opening formed in the en-
closure and for visually indicating that the contacts have
opened due to a residual current higher than a preset
limit; furthermore, on the first arm 6' there is a hole 110
for coupling to a pivot 111 which belongs to a contact
lever 115. In turn, the second arm 6" has a pivot 31 for
geometric coupling with a corresponding seat 30 which
is formed on the engagement lever 8. Furthermore, on
the indicator lever 6, at the external surface of the seat
75, there are two protruding blocks: a first block 45
(shown in figure 4) is suitable to abut against a retainer
55 formed on the base 1 of the enclosure in order to stop
the rotation of said indicator lever 6, and a second block
53 is provided for coupling to a corresponding tooth 54
formed on a transmission lever 7; in particular, the cou-
pling between the second block 53 and the tooth 54 al-
lows to define a unidirectional constraint between the
indicator lever 6 and the transmission lever 7 for the
functions explained hereinafter.

[0025] The transmission lever 7 has a hollow cylindri-
cal seat 46 for pivoting on the second pivot 21, and a
pivot 90 for coupling with the kinematic system of the
circuit breaker that is associated with the tripping device.
[0026] According to specific applications, for example
when the tripping device is used with a differential block,
a third positioning spring 9, shown only in figure 1, can
be arranged around the external surface of the seat 46
so has to have a first end 9' which acts on a pivot 25
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formed on said transmission lever 7 and a second end
9" which acts on a shaped wall 28 of the engagement
lever 8; on the surface of the engagement lever 8 there
is also a hollow cylindrical wall 30, which geometrically
mates with a pivot 31 of the indicator lever 6, and a seat
32 for the insertion of an end of a U-shaped element 12.
The U-shaped element 12 can have a curved profile, as
shown in figure 1, or a straight profile, as shown in figure
2 to 6. In these cases, advantageously, the second po-
sitioning spring 5 and the third positioning spring 9, de-
spite performing mutually different tasks, can be con-
structively identical, thus allowing to provide advanta-
geous economies of scale and to further simplify the
constructive structure of the device.

[0027] The tripping device according to the invention
furthermore comprises a first knob 10 on the surface of
which there are, respectively, a hollow cylindrical pivot
63, which is pivoted on a fourth fixing pivot 33 of the
base 1, and a pin 34 which is rigidly coupled to a knob
for the actuation of the circuit breaker which is associ-
ated with said device. A second knob 11 is geometrically
coupled, by means of a cylindrical seat 35, on the hollow
pivot 63 of the knob 10; around the seat 35 there is a
return spring 13 which has an end inserted in a cavity
36 which is formed in said knob 11.

[0028] Said second knob 11 furthermore has a hole
37 for coupling to a second end of the U-shaped element
12 and a protruding block 62 which can interact with a
corresponding abutment wall 61 formed on the surface
of the first knob 10, in order to facilitate the resetting of
the device following an intervention for opening the con-
tacts of the associated circuit breaker. At the end of the
resetting operation, the block 62 abuts against a retainer
63 formed on the base 1 of the enclosure.

[0029] With reference to Figures 2-6, the operation of
the device when a residual current exceeding a preset
level occurs is now described.

[0030] Starting from the operating condition shown in
Figure 2, i.e., with the tripping device ready for interven-
tion, when a residual current exceeding a preset level
occurs, the pin 17 is actuated and strikes the arm 3' of
the actuation lever 3, forcing it to rotate about the pivot
18 in the direction indicated by the reference arrow 101.
[0031] AsshowninFigure 3, by virtue of the geometric
mating between the abutment wall 51 and the tooth 50
the actuation lever 3 simultaneously draws the tripping
lever 4 toward itself, making it turn in the same direction
and disengaging it from engagement with the engage-
ment lever 8; in this manner, the remaining part of the
mechanism 100 can move freely. In particular, the indi-
cator lever 6, under the thrust of the actuation spring 2,
turns in the direction indicated by the arrow 102 and, by
means of the block 53, which pushes against the tooth
54, couples to the transmission lever 7 and moves it at
least along a portion of the rotation. Furthermore, during
said rotation the indicator lever 6 pushes the contact le-
ver 115, which by performing a translatory motion acts
on a spring which belongs to a test circuit which is ex-
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ternal to the tripping device and is not shown. The cor-
rect translatory motion of the contact lever 115 is assist-
ed by two guides 116 formed on the base 1.

[0032] In turn, the lever 7 transmits the motion to the
kinematic system of the associated circuit breaker,
causing its contacts to open. As shown in Figure 4, the
rotation of the lever 6 ends when the block 45 abuts
against the retainer 55. In this position, the shaped end
23 is arranged at an opening of the containment enclo-
sure and visually indicates externally that the circuit
breaker has intervened due to a residual current.
[0033] Advantageously, the end 2' of the actuation
spring 2, during its movement, strikes the shaped end
60, moving the actuation lever 3 and making the arm 3'
push against the pin 17, as shown in Figure 4. The lever
3 remains in this position until the device is reset, thus
acting as a reset device for the actuation element; fur-
thermore, if said actuation element is a polarized relay,
any contamination thereof is avoided. Furthermore, by
virtue of the thrust of the positioning springs, in particular
of the spring 40, the tooth 50 abuts against the abutment
wall 51 and the levers 3 and 4 return into direct mutual
contact.

[0034] During these steps, if the actuation knob of the
associated circuit breaker is blocked, the knob 10, which
is rigidly connected thereto by means of the pivot 28, is
also blocked; accordingly, the kinematic mechanism
100 remains in the position shown in Figure 4, without
the possibility of performing further movements. If in-
stead this situation is not occurring, during the above
described operating steps, the knob 10 starts with a cer-
tain delay due to its inertia, following the movement of
the associated circuit breaker, and turns in the direction
indicated by the arrow 103, moving into the position
shown in Figure 5. Due to the return spring 13, the knob
11 turns in the direction indicated by the arrow 103 and,
by means of the U-shaped element 12, pushes the en-
gagement lever 8; in this manner the hook-shaped pro-
trusion 27 moves past the protrusion 26, reaching the
position shown in Figure 5. In this position the device is
ready for resetting.

[0035] During this rotation, the lever 6 is substantially
motionless owing to the rigidity of the actuation spring
2 that is associated therewith.

[0036] Resetting is provided by acting directly on the
actuation knob of the circuit breaker which transmits mo-
tion to the knob 10; as shown in Figure 6, the knob 10
turns in the direction indicated by the arrow 104 so that
the abutment wall 61 pushes against the protruding
block 62 of the knob 11. In this manner, the knob 11 also
turns in the direction of the arrow 104 and, by means of
the U-shaped element 12, turns the engagement lever
8 until the hook-shaped protrusion 27 abuts against the
protrusion 26. The transmission lever 7, by following the
movement of the kinematic system of the associated cir-
cuit breaker, turns in the direction indicated by the arrow
105 and, by virtue of the interaction between the tooth
54 and the block 53, moves the indicator lever 6, return-
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ing it into the initial position. In turn, the lever 6 moves
the contact lever 115 and reloads the spring 2, returning
them into their initial positions, and disengages the lever
3, which separates from the pin 17 and also returns ex-
actly into the initial position. At the end of the rotation,
the protruding block 62 abuts against the retainer 73, as
shown schematically in Figure 2.

[0037] Advantageously, the device is shaped so that
it is reset and ready for a new intervention before the
closure of the contacts of the associated circuit breaker.
In this manner it is guaranteed that if a residual current
exceeding a preset safety limit persists when the flow of
current in the electric circuit is restored, the contacts are
reopened immediately.

[0038] Advantageously, if the intervention of the cir-
cuit breaker is not due to the presence of a residual cur-
rent but to any other operating condition, for example
due to a command sent by an auxiliary device, the trans-
mission lever 7 can rotate freely with respect to the in-
dicator lever 6. In this case, the lever 7 receives the
movement from the auxiliary device by means of a cou-
pling pin which passes through a slot a slot 91 formed
on the base 1, and is inserted in a slot 24 provided on
the lever 7 itself. In this situation, the transmission lever
7 moves in the direction indicated in Figure 2 by the ar-
row 106 and transmits the movement to the associated
circuit breaker without the remaining part of the kinemat-
ic mechanism being affected by the movement in any
way. In this manner, the residual-current circuit breaker,
if provided, is configured as an actual auxiliary device
and its kinematic system is bypassed entirely.

[0039] Yet another advantage of the tripping device
according to the invention is given by the fact that it can
be coupled to a multiple-pole magnetothermal circuit
breaker, regardless of the arrangement of the poles, for
example with the neutral pole on the right or on the left.
In this case it is in fact sufficient to assemble the kine-
matic system by turning it through 180°, without per-
forming constructive modifications of the components.

[0040] In practice it has been found that the tripping
device according to the invention fully achieves the in-
tended aim and objects, since it allows to provide the
circuit breaker associated therewith with auxiliary devic-
es on both sides even in the presence of a pure residual-
current circuit breaker. The device furthermore has a
self-supporting modular structure which can be coupled
as a separate block to the circuit breaker and whose as-
sembly is simple and substantially automatic.

[0041] Advantageously, the tripping device thus con-
ceived, in addition to being particularly suitable for direct
coupling to a magnetothermal circuit breaker, can also
be used effectively in residual-current blocks and in pure
residual-current circuit breakers which are commonly
used. It should also be noted that all the innovative func-
tions and the inventive aspects of the device may be
achieved by using commonly commercially available el-
ements and materials with extremely low costs.

[0042] The tripping device thus conceived is suscep-
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tible of numerous modifications and variations, all of
which are within the scope of the inventive concept; all
the details may furthermore be replaced with other tech-
nically equivalent elements.

[0043] In practice, the materials used, as well as the
dimensions, may be any according to the requirements
and the state of the art.

Claims

1. Atripping device for opening the contacts of a circuit
breaker associated therewith following the detec-
tion of a residual current exceeding a preset limit by
a detecting device, characterized in that it compris-
es an enclosure for containing and supporting a kin-
ematic mechanism which comprises:

-- an actuation lever and a tripping lever, which
are geometrically coupled to each otherand are
both pivoted on a first pivot of the enclosure,
said actuation lever being operatively connect-
ed to an actuator which is actuated by said de-
tecting device;

-- an indicator lever, with which an actuation
spring is associated, and a transmission lever,
said indicator and transmission levers being
mutually operatively coupled and being both
pivoted on a second pivot of the enclosure, said
transmission lever having a coupling pivot for
coupling to the kinematic system of the associ-
ated circuit breaker;

-- an engagement lever, which is geometrically
coupled to said indicator lever and is detacha-
bly connected to said tripping lever;

the actuation of said actuator causing the simulta-
neous mutual rotation of the actuation lever and of
the tripping lever so as to disengage the latter from
the engagement lever and release the indicator le-
ver, which under the thrust of the actuation spring
rotates about said second pivot, moving the trans-
mission lever rigidly with it, at least along part of the
rotation, causing the transmission of the motion to
the circuit breaker and the opening of its contacts,
the transmission lever being free to rotate with re-
spect to the indicator lever upon a command to
open the contacts of the circuit breaker which is not
due to the detection of a residual current.

2. The tripping device according to claim 1, character-
ized in that said containment and support enclosure
comprises two parts, a base and a cover respec-
tively, the two parts being suitable for mutually as-
sembling so as to form a self-supporting modular
structure which can be coupled as a single block to
the circuit breaker.
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The tripping device according to claim 1, character-
ized in that the actuation lever has a cylindrical seat
for pivoting on said first pivots from which three an-
gularly mutually spaced arms protrude, of which:

-- a first arm, which is suitable to operatively in-
teract with said actuator;

-- asecond arm, which respectively has a shaped
end which can interact with said actuation
spring and an abutment wall for geometric cou-
pling with a corresponding tooth formed on the
surface of the tripping lever;

-- a third arm, on which an end of a first position-
ing spring arranged around a seat of said trip-
ping lever acts.

The tripping device according to claim 1, character-
ized in that the tripping lever has an arm which has
an end shaped so as to have a nose-shaped pro-
trusion, said nose-shaped protrusion being suitable
for engagement with a corresponding hook-shaped
protrusion formed on the surface of the engage-
ment lever.

The tripping device according to claim 4, character-
ized in that the arm of the tripping lever has, in a
substantially median position, a raised wall on
which a second end of said first positioning spring
acts, said first positioning spring being suitable for
facilitating the geometric coupling between the
abutment wall and the tooth and for maintaining the
mutual engagement of the engagement lever and
of the tripping lever.

The tripping device according to claim 4 or 5, char-
acterized in that the arm of the tripping lever has, in
a substantially median position and on the opposite
side with respect to said nose-shaped protrusion, a
raised portion on which a first end of a second po-
sitioning spring acts, said second positioning spring
being pivoted on a third pivot provided on said base,
the second end of said second positioning spring
acting on a retainer provided on the base itself.

The tripping device according to claim 1, character-
ized in that the indicator lever has a hollow substan-
tially cylindrical seat for pivoting on said second piv-
ot, from which two angularly mutually spaced arms
protrude, of which:

-- a first arm, which has a shaped end which is
suitable to arrange itself, at the end of the rota-
tion imparted by the actuation spring, at an
opening formed in the enclosure, in order to vis-
ually indicate that the contacts have opened
due to said residual current, said first arm com-
prising a hole for coupling to a fourth pivot pro-
vided on a contact lever;
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-- asecond arm, on the surface of which there is
a fifth pivot for coupling to a corresponding seat
of the engagement lever.

The tripping device according to claim 7, character-
ized in that two protruding blocks are formed on the
indicator lever at the external surface of said sub-
stantially cylindrical seat, a first block being suitable
to abut against a retainer formed on the base in or-
der to stop the rotation of said indicator lever, and
a second block being suitable for coupling to a cor-
responding tooth formed on the transmission lever,
the coupling between said second block and said
tooth forming a unidirectional coupling between the
indicator lever and the transmission lever.

The tripping device according to claim 1, character-
ized in that it comprises a first knob which has a pin
for coupling to a knob for actuating the associated
circuit breaker and a hollow cylindrical pivot for piv-
oting on a sixth pivot formed on said base.

The tripping device according to claim 9, character-
ized in that it comprises a second knob which is cou-
pled to the outer surface of said hollow cylindrical
pivot and is operatively connected to the engage-
ment lever by means of a U-shaped element, a re-
turn spring being associated with said second knob.

The tripping device according to claim 10, charac-
terized in that said second knob has a protruding
block which can interact with a corresponding abut-
ment wall formed on the surface of the first knob, in
order to facilitate the resetting of the device after an
intervention for opening the contacts of the circuit
breaker due to said residual current, and to abut
against a retainer formed on the base at the end of
the resetting of the device.



EP 1033 737 A1




EP 1033 737 A1

N

f
o) AN
NSA VX

A o///",




EP 1033 737 A1

L0 P
. M OINC ) 9]
(@14 c Q\
Q ~—9|
14 "
oy /]

10



EP 1033 737 A1

£e

¢
G/

e

cc

GG

o/

(=

/o

/I
Gl

G/

1



EP 1033 737 A1

Q) European Patent EUROPEAN SEARCH REPORT

EPG FORM 1503 03,82 (PO4C01)

Office

Application Number

EP 00 20 0582

DOCUMENTS CONSIDERED TO BE RELEVANT
Category, Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.CL.7)
A EP 0 657 909 A (HAGER ELECTRO) 1-11 HO1H71/52
14 June 1995 (1995-06-14)
* abstract; figure 1 *
A EP 0 444 010 A (FELTEN & GUILLEAUME AG 1-11
OESTER) 28 August 1991 (1991-08-28)
* abstract; figures 1-4 *
TECHNICAL FIELDS
SEARCHED (Int.CL7)
HO1H
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
MUNICH 15 May 2000 Mausser, T
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A : technological background e Aot nrea s bt bbb e e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

12




EPO FORM P0453

EP 1033 737 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 00 20 0582

This annex lists the patent famity membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

15-05-2000
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 0657909 A 14-06-1995 FR 2713393 A 09-06-1995
AT 163798 T 15-03-1998
DE 69408800 D 09-04-1998
DE 69408800 T 22-10-1998
ES 2113068 T 16-04-1998

EP 0444010 A 28-08-1991 AT 404771 B 25-02-1999
AT 37890 A 15-06-1998
AU 636708 B 06-05-1993
AU 7111191 A 22-08-1991
CS 9100422 A 15-09-1991
DE 59104185 D 23-02-1995
ES 2070482 T 01-06-1995
HU 56658 A,B 30-09-1991
PL 164308 B 29-07-1994
PT 96801 A,B 31-12-1992
SK 278581 B 08-10-1997
TR 25103 A 01-11-1992

For more detalls about this annex : see Official Journal of the European Patent Office, No. 12/82

13



	bibliography
	description
	claims
	drawings
	search report

