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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a time delay
output apparatus for a circuit breaker, and more partic-
ularly, to a time delay output apparatus for a circuit break-
er which is capable of preventing a malfunction caused
by vibration, by excluding the use of a mass, thereby
enhancing the operational reliability.

2. Description of the Background Art

[0002] US-A-4 639 561 discloses a mechanical time
delay mechanism which provides a predetermined time
delay between the movement of the moving contact
blade on a circuit breaker and the activation of a switch.
The control circuit design of the circuit breaker provides
for tripping at one level when the breaker is in the closed
position and at a second lower fault level when the circuit
breaker is closing and for a predetermined number of
cycles thereafter.
[0003] In general, a circuit breaker is an protective
electrical device disposed between a power source and
a load equipment so as to protect the load equipment
and an electrical line from a circuit fault (e.g., a large
current due to a short circuit, earth fault, etc.) which may
occur in an electrical circuit.
[0004] Some circuit breakers are provided with a relay
performing an MCR (Making Current Release) function,
which sets a current value, detects the introduced cur-
rent, and instantaneously opens the circuit breaker when
a large current greater than a reference value is intro-
duced, thus to prevent the flow of the large current into
the load side.
[0005] The relay blocks the electrical line within a pre-
set allowable delay time. When the circuit breaker is
closed to check whether or not a fault occurred in the
electrical line, and if the fault is not completely solved, a
large fault current flows for the preset allowable time in
the electrical line, thereby causing damage in the elec-
trical line and the load. When the circuit breaker is closed
to check whether or not a fault occurred in the electrical
line, and if a main contact is contacted and thus a fault
current is detected, there is a need to instantaneously
open the circuit breaker without maintaining the allowable
(delay) time preset on the relay in order to reduce damage
in the electrical line and the load. Such function is called
the "MCR" function.
[0006] In order for the relay to perform the MCR func-
tion, two cases should be distinguished: one case is
where the fault current is blocked (i.e., a fixed contactor
and a movable contactor are separated) when the circuit
breaker is closed, and another case is where the fault
current is blocked (i.e., the fixed contactor and the mov-
able contactor contact each other) when the circuit break-

er is closed on an electrical line where the circuit breaker
had been opened due to a previously occurred fault. In
order to distinguish such two cases, there is provided a
time delay output apparatus for a circuit breaker, which
outputs a contact signal with a certain delay time after
the fixed contactor and the movable contactor contact
each other.
[0007] As shown in Figs. 1 and 2, the time delay output
apparatus for a circuit breaker includes a switch 20 dis-
posed at one side of a main shaft 10 so as to output a
signal when a contact is detected, a delay plate 30 dis-
posed pivotably with respect to a detection portion of the
switch 20 so as to contact and be separated from the
detection portion of the switch 20, and a lever 12 integrally
formed with the main shaft 10, and pressing and pivoting
the delay plate 30 so as to be separated from the switch
20 when the main shaft 10 is rotated in an opening di-
rection.
[0008] The delay plate 30 includes a pivot shaft 31, a
first arm 33 extending from the pivot shaft 31 to the main
shaft 10 and contacting the lever 12, and a second arm
35 extending from the pivot shaft 31 to the switch 20 and
contacting the detection portion of the switch 20 by being
pivoted together with the first arm 33. A spring 37 is con-
nected to the second arm 35 so as to apply an elastic
force in a direction urging the second arm 35 to contact
the switch 20.
[0009] Meanwhile, the second arm 35 is provided with
a mass 39 for generating a certain time delay by inertia
when the main shaft 10 is rotated in a closing direction.
[0010] With such construction, when the circuit breaker
is opened, as shown in Fig. 1, the lever 12 presses the
delay plate 30, and thus the delay plate 30 is spaced
apart from the switch 20. When the main shaft 10 is ro-
tated in a closing direction (i.e., in a counter-clockwise
direction in the drawing), the delay plate 30 is pivoted
toward the switch 20 in a clockwise direction in the draw-
ing by the urging force of the spring 37. Here, while the
delay plate 30 is pivoted, a certain delay is generated by
inertia of the mass 39. Such delay serves to output a
signal from the switch 20 once the delay plate 30 contacts
the detection portion of the switch 20 after the fixed con-
tactor and the movable contactor contact each other by
the rotation of the main shaft 10.
[0011] However, in this conventional time delay output
apparatus for a circuit breaker, a relatively large mass
39 is required to generate a certain (fixed) delay, thereby
increasing the size of the time delay output apparatus.
[0012] In addition, when a large current is introduced,
the inertia when the mass 39 is vibrated or moved by
vibration generated by electromagnetic repulsion force
becomes more reduced, compared to that of when the
mass 39 is stopped. Accordingly, the delay plate 30 can-
not maintain the preset delay. Consequently, the switch
20 outputs a signal too early, and the circuit breaker is
instantaneously opened, thereby not performing its func-
tion properly.
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SUMMARY OF THE INVENTION

[0013] Therefore, it is an object of the present invention
to provide a time delay output apparatus for a circuit
breaker, which can simplify its construction and reduce
its size.
[0014] It is another object of the present invention to
provide a time delay output apparatus for a circuit breaker
which can enhance its operational reliability by stably ob-
taining a time delay.
[0015] To achieve these and other objects and advan-
tages and in accordance with the purpose of the present
invention, as embodied and broadly described herein,
there is provided a time delay output apparatus for a cir-
cuit breaker, including: a switch disposed at one side of
a main shaft rotating in a direction to open/close a fixed
contactor and a movable contactor; and a delay member
disposed between the main shaft and the switch so as
to operate the switch with a preset time delay.
[0016] Here, there is further provided a reset plate dis-
posed to be separated from the delay member and to
interwork with the main shaft so as to generate a time
delay, thus to transfer a driving force of the main shaft to
the delay member.
[0017] The reset plate is configured to rotate centering
around a pivot shaft disposed parallel to the main shaft.
[0018] There is further provided a delay member spring
urging the delay member into contact with the switch.
[0019] The delay member include a pivot shaft, a first
contact portion extending from one end of the pivot shaft
and contacting the switch, and a second contact portion
extending from another end of the pivot shaft.
[0020] There is further provided a stopper for restricting
a pivoting movement of the delay member in a direction
to separate the delay member from the switch.
[0021] The delay member spring may be formed as a
coiled tension spring.
[0022] The delay member spring has a dead point be-
tween the stopper and the switch when the delay member
is pivoted.
[0023] The delay member may function so as to oper-
ate the switch after the fixed contactor and the movable
contactor contact each other.
[0024] There is further provided a driving arm disposed
protrudingly in a radial direction at the main shaft so as
to contact the reset plate.
[0025] There is further provided a reset plate spring for
applying an elastic force urging the reset plate into con-
tact with the driving arm.
[0026] A bent end portion bent so as to contact the
delay member is formed at the reset plate.
[0027] When the main shaft is rotated to a trip position,
the reset plate presses the second contact portion and
then the delay member is pivoted, and when the main
shaft is rotated in a direction to contact the fixed contactor
and the movable contactor with each other, the reset
plate presses the first contact portion and thereby the
delay member is pivoted.

[0028] The bent end portion may contact the delay
member and restrict the pivoting movement of the delay
member when the delay member is suddenly rotated.
[0029] In the state that the bent end portion and the
delay member contact each other, when the main shaft
is rotated at the time of closing operation, the bent end
portion presses the second contact portion and the reset
plate is pivoted in a direction to separate the delay mem-
ber from the switch, and the reset plate presses the first
contact portion such that the first contact portion contacts
the switch.
[0030] The foregoing and other objects, features, as-
pects and advantages of the present invention will be-
come more apparent from the following detailed descrip-
tion of the present invention when taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.
[0032] In the drawings:

Figure 1 is a view illustrating a conventional time
delay output apparatus for a circuit breaker;
Figure 2 is a view illustrating a state that the time
delay output apparatus for a circuit breaker in Fig. 1
outputs a signal;
Figure 3 is a side view illustrating a time delay output
apparatus for a circuit breaker according to one em-
bodiment of the present invention;
Figure 4 is a top view of the time delay output appa-
ratus for a circuit breaker in Fig. 3; and
Figures 5 through 7 are views respectively illustrating
the operation of the time delay output apparatus for
a circuit breaker in Fig. 3.

DETAILED DESCRIPTION OF THE INVENTION

[0033] Description will now be given in detail of the time
delay output apparatus for a circuit breaker according to
one embodiment of the present invention, examples of
which are illustrated in the accompanying drawings.
[0034] Referring to Figs. 3 and 4, the time delay output
apparatus for a circuit breaker according to the present
invention may utilize a signal generating device such as
a switch 131 disposed to one side of a main shaft 115
which is rotatable in respective directions to open or close
a fixed contactor 111 and a movable contactor 112; and
a delay member 141 disposed between the main shaft
115 and the switch 131 so as to be pivoted by interworking
with a rotation of the main shaft 115, and for operating
the switch 131 with a preset time delay after the fixed
contactor 111 and the movable contactor 112 contact
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each other.
[0035] A contact switching mechanism 113 for open-
ing/closing the fixed contactor 111 and the movable con-
tactor 112 is connected with the main shaft 115. And, a
driving arm 117 is protrudingly disposed in a radial direc-
tion at the main shaft 115. A reset plate 121 is disposed
to one side of the driving arm 117 so as to be pivoted by
interworking with the main shaft 115 when the main shaft
115 is pivoted. The reset plate 121 is pivotably coupled
to one side of the main shaft 115 centering around a pivot
shaft 123 disposed parallel to the main shaft 115.
[0036] When an overcurrent relay (not shown) outputs
a trip signal, the reset plate 121 may perform a function
of returning an actuator (not shown) to its original posi-
tion, while performing a pivoting movement by interwork-
ing with the rotation of the main shaft 115. Here, the ac-
tuator generates a physical trigger signal such that the
switching mechanism 113 may perform an opening op-
eration for separating the fixed contactor 111 and the
movable contactor 112 from each other.
[0037] The reset plate 121 is provided with a driving
arm contact portion 124 having a curved cross-sectional
shape so as to receive one region of the main shaft 115
therein and contacting the driving arm 117 at one end
thereof farther away from the pivot shaft 123. A bent end
portion 125 bent so as to contact the delay member 141
is formed to one side of the driving arm contact portion
124. At one side of the reset plate 121 is connected a
reset plate spring 127 for applying an elastic force in a
direction such that the driving arm contact portion 124 of
the reset plate 121 is urged into contact with the main
shaft 115.
[0038] Meanwhile, at one side of the main shaft 115 is
disposed the switch 131 for outputting a contact signal
by interworking with the main shaft 115 when the main
shaft 115 is rotated in a closing direction (i.e., in a direc-
tion to contact the fixed contactor 111 and the movable
contactor 112 with each other). At one side of the switch
131 (i.e., at the upper area as shown in the drawing) is
disposed a stopper 133 for stopping the delay member
141 from being pivoted beyond a certain angle in a di-
rection away from the switch 131. Here, the stopper 133
may be integrally formed at an upper area of a case of
the switch 131.
[0039] The delay member 141 for being pivoted by in-
terworking with the rotation of the main shaft 115 is dis-
posed at one side of the switch 131 (i.e., at the left side
as shown in the drawing). The delay member 141 is pro-
vided with a pivot shaft 143 disposed parallel to the main
shaft 115, a first contact portion 145 extending from the
pivot shaft 143 to one side and pivotable for contacting
the switch 131, and a second contact portion 147 extend-
ing from the pivot shaft 143 to another side and pivoting
together with the first contact portion 145.
[0040] A delay member spring 151 for applying an elas-
tic force so as to urge the first contact portion 145 of delay
member 141 into contact with the switch 131 is connected
to one part of the delay member 141 (e.g., the first contact

portion 145). The delay member spring 151 may be im-
plemented as a coiled tension spring. One end of the
delay member spring 151 is connected to the first contact
portion 145 so as to form a dead point (dead zone) be-
tween the switch 131 and the stopper 133 in a pivot di-
rection of the delay member 141. This is to exert an elastic
urging force from the delay member spring 151, when
the main shaft 115 is at the closing position, the delay
member 141 is pivoted in a direction to contact the switch
131, and when the main shaft 115 is at the opening po-
sition, the delay member 141 is pivoted in a direction to
be spaced apart from the switch 131.
[0041] The second contact portion 147 is provided with
a rounded portion 149 implemented as an outer surface
of the second contact portion 147 being curved, thereby
smoothly contacting the bent end portion 125 of the reset
plate 121 when the main shaft 115 is pivoted in the open-
ing direction. Here, the bent end portion 125 is disposed
inclined with respect to the delay member 141. This is to
prevent a further pivoting movement of the delay member
125 toward the switch 131 since the bent end portion 125
contacts the rounded portion 149 when the delay mem-
ber 141 is pivoted by an external force in a direction to
approach the switch 131 via the dead point of the delay
member spring 151, and the like. In addition, the bent
end portion 125 is disposed inclined with respect to the
delay member 141. When the main shaft 115 is pivoted
to a closing position, the bent end portion 125 contacts
the rounded portion 149, and the delay member 141 is
pivoted in a direction to separate from the switch 131 so
as to pass the dead point of the delay member spring
151, thereby always uniformly maintaining a preset time
delay.
[0042] With such configuration, when the main shaft
115 is rotated to a closing position, as shown in Fig. 3,
the first contact portion 145 of the delay member 141
contacts a detection portion 132 of the switch 131 due
to an elastic urging force of the delay member spring 151.
Accordingly, the switch 131 outputs a signal based on
the contact state.
[0043] As shown in Fig. 5, when the main shaft 115 is
rotated to an opening position, the reset plate 121 is
pressed by the driving arm 117, thereby pivoting in a
counter-clockwise direction in the drawing. Here, the bent
end portion 125 presses the second contact portion 147
of the delay member 141, and is then pivoted in the di-
rection to separate the first contact portion 145 from the
switch 131 (i.e., in a clockwise direction in the drawing).
If the delay member spring 151 passes the dead point
as the delay member 141 is pivoted, the elastic urging
force of the delay member spring 151 serves to pivot the
delay member 141 in a clockwise direction. Here, the
pivoting movement of the delay member 141 is restricted
by the stopper 133, and thus the first contact portion 145
of the delay member 141 is spaced apart from the switch
131.
[0044] If the main shaft 115 is rotated in a closing di-
rection (i.e., in a clockwise direction in the drawing), the
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reset plate 121 is pivoted in a clockwise direction in the
drawing by the elastic urging force of the reset plate
spring 127. Here, since the first contact portion 145 of
the delay member 141 is spaced apart from the bent end
portion 125 of the reset plate 121 by a certain distance,
the bent end portion 125 presses upon the first contact
portion 145 after a certain period of time. Accordingly,
after the fixed contactor 111 and the movable contactor
112 contact each other, the switch 131 may always output
a signal to the outside when the preset time delay has
elapsed.
[0045] Meanwhile, when the delay member 141 is piv-
oted by an external force, etc. in a direction so as for the
first contact portion 145 to approach the switch 131, as
shown in Fig. 6, the pivoting movement of the delay mem-
ber 141 is restricted as the rounded portion 149 contacts
the bent end portion 125. Here, although it may appears
in the drawing that the driving arm 117 and the delay
member 141 contact each other, they are actually spaced
apart from each other along the axial direction of the main
shaft 115, thereby not contacting each other.
[0046] In the state that the delay member 141 is pivoted
via the dead point and contacts the bent end portion 125,
when the main shaft 115 is rotated to a closing position,
the reset plate 121 is rotated (in a clockwise direction in
the drawing) by the elastic urging force of the reset plate
spring 127. The bent end portion 125 of the reset plate
121 upwardly (in the drawing) presses upon the rounded
portion 149 of the second contact portion 147 such that
the delay member 141 is pivoted in a direction so as to
separate the first contact portion 145 from the switch 131
so as to pass the dead point. The delay member 141 is
pivoted in a direction to space the first contact portion
145 apart from the switch 131 by the elastic urging force
of the delay member spring 151, and is then stopped
from pivoting further by the stopper 133, thereby being
separated from the switch 131.
[0047] As shown in Fig. 7, the bent end portion 125
having pivoted past the rounded portion 149 then presses
upon the first contact portion 145, thereby pivoting the
delay member 141 toward the switch 131. When the de-
lay member 141 passes the dead point of the delay mem-
ber spring 151 while being pivoted, the delay member
141 then continues to pivot under the elastic urging force
of the delay member spring 151. Accordingly, as shown
in Fig. 3, the first contact portion 145 contacts the detec-
tion portion 132 of the switch 131. The switch 131 outputs
a signal to the outside when the first contact portion 145
contacts the detection portion 132.
[0048] In the foregoing and shown embodiment, the
reset plate operates the delay member, while being piv-
oted centering around the pivot shaft separate from the
main shaft. However, the reset plate may be configured
to contact the delay member with a certain time delay,
while being pivoted centering around the main shaft.
[0049] As so far described, the present invention pro-
vides a time delay output apparatus for a circuit breaker,
which can simplify its construction, reduce its size and

lower its manufacturing cost by excluding the use of a
large size mass.
[0050] In addition, the present invention provides a
time delay output apparatus for a circuit breaker which
can prevent malfunction caused by reduced inertia of
when a mass is vibrated or moved by electromagnetic
repulsion force or external force, and can enhance op-
erational reliability, by excluding the use of the mass.
[0051] Further, according to the present invention,
even when the delay member is pivoted toward the switch
by an external force, etc., the contact end portion of the
reset plate and the second contact portion of the delay
member may interact with each other. Accordingly, the
delay member is always pivoted in a direction to contact
the switch at an initial position, and after contacting the
contact, the switch may always output a signal after a
certain preset time delay, thus to enhance the reliability
of its operation.
[0052] As the present invention may be embodied in
several forms without departing from the characteristics
thereof, it should also be understood that the above-de-
scribed embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified,
but rather should be construed broadly within its scope
as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

Claims

1. A time delay output apparatus for a circuit breaker,
comprising:

a switch (131) disposed at one side of a main
shaft (115) rotatable in directions to open/close
a fixed contactor (111) and a movable contactor
(112);
a delay member (141) disposed between the
main shaft and the switch so as to operate the
switch with a preset time delay;
characterized by
a reset plate (121) disposed to be separated
from the delay member for transferring a driving
force of the main shaft to the delay member after
the time delay;
a delay member spring (151) urging the delay
member into contact with the switch;
a stopper (133) for restricting a pivoting move-
ment of the delay member in a direction to sep-
arate the delay member from the switch,
a driving arm (117) is disposed protruding in a
radial direction at the main shaft so as to contact
the reset plate;
a reset plate spring (127) urging the reset plate
into contact with the driving arm;
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a bent end portion (125) bent so as to contact
the delay member is formed at the reset plate;
wherein the reset plate is rotatable centering
around a first pivot shaft (123) disposed parallel
to the main shaft,
wherein the delay member comprising:

a second pivot shaft (143);
a first contact portion (145) outwardly ex-
tending from one side of the second pivot
shaft for contacting with the switch; and
a second contact portion (147) outwardly
extending from another side of the second
pivot shaft,
wherein the delay member spring has a
dead point between a closing position and
an opening position of the delay member,
wherein when the main shaft is rotated to a
trip position, the reset plate presses the sec-
ond contact portion whereby the delay
member is pivoted, and when the main shaft
is rotated in a direction to contact the fixed
contactor and the movable contactor with
each other, the reset plate presses the first
contact portion whereby the delay member
is pivoted.

2. The apparatus of claim 1, wherein the delay member
spring is formed as a coiled tension spring.

3. The apparatus of claim 1, wherein the delay member
operates the switch after the fixed contactor and the
movable contactor contact each other.

4. The apparatus of claim 1, wherein the bent end por-
tion contacts the delay member and restricts the piv-
oting movement of the delay member when the delay
member is suddenly rotated.

5. The apparatus of claim 4, wherein, in the state that
the bent end portion and the delay member contact
each other, when the main shaft is rotated at the time
of a closing operation, the bent end portion presses
the second contact portion and the reset plate is piv-
oted in a direction to separate the delay member
from the switch, and then the reset plate presses the
first contact portion whereby the first contact portion
contacts the switch.

Patentansprüche

1. Zeitverzögerungsausgabevorrichtung für einen
Schutzschalter, umfassend:

einen Schalter (131), der an einer Seite einer
Hauptwelle (115) rotierbar in Richtungen zum
Öffnen/Schließen eines festen Schütz (111) und

eines beweglichen Schütz (112) angeordnet ist;
ein Verzögerungselement (141), das zwischen
der Hauptwelle und dem Schalter angeordnet
ist, um so den Schalter mit einer vorher einge-
stellten Zeitverzögerung zu bedienen;
gekennzeichnet durch
eine Zurücksetzplatte (121), die angeordnet ist,
um von dem Verzögerungselement getrennt zu
sein, um eine Antriebskraft der Hauptwelle an
das Verzögerungselement nach der Verzöge-
rungszeit zu übertragen;
eine Verzögerungselementfeder (151), die das
Verzögerungselement in Kontakt mit dem
Schalter treibt;
einen Stopper (133) zum Beschränken einer
Drehbewegung des Verzögerungselements in
eine Richtung, um das Verzögerungselement
von dem Schalter zu trennen,
ein Antriebsarm (117) ist angeordnet um in eine
radiale Richtung bei der Hauptwelle herauszu-
ragen, um so die Zurücksetzplatte zu kontaktie-
ren;
eine Zurücksetzplattenfeder (127), die die Zu-
rücksetzplatte in Kontakt mit dem Antriebsarm
treibt;
ein gebogener Endanteil (125), der gebogen ist,
um das Verzögerungselement zu kontaktieren,
ist bei der Zurücksetzplatte gebildet;
wobei die Zurücksetzplatte rotierbar ist, zentriert
um eine Drehgelenkswelle (123), die parallel zu
der Hauptwelle angeordnet ist,
wobei das Verzögerungselement umfasst:
eine zweite Drehgelenkswelle (143);
einen ersten Kontaktanteil (145), der sich nach
außen von einer Seite der zweiten Drehgelenks-
welle erstreckt zum Kontaktieren des Schalters;
und
einen zweiten Kontaktanteil (147), der sich nach
außen von einer anderen Seite der zweiten
Drehgelenkswelle erstreckt,
wobei die Verzögerungselementfeder einen
Todpunkt zwischen einer Schließposition und
einer Öffnungsposition des Verzögerungsele-
ments aufweist,
wobei, wenn die Hauptwelle zu einer Auslöse-
position rotiert ist, die Zurücksetzplatte den
zweiten Kontaktanteil drückt, wodurch das Ver-
zögerungselement gedreht wird, und wenn die
Hauptwelle in eine Richtung rotiert wird, um den
festen Schütz und den bewegbaren Schütz mit-
einander zu kontaktieren, drückt die Zurücksetz-
platte den ersten Kontaktanteil, wodurch das
Verzögerungselement gedreht wird.

2. Vorrichtung nach Anspruch 1, wobei die Verzöge-
rungselementfeder als eine aufgewickelte Span-
nungsfeder gebildet ist.
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3. Vorrichtung nach Anspruch 1, wobei das Verzöge-
rungselement den Schalter bedient, nachdem der
feste Schütz und der bewegliche Schütz einander
kontaktieren.

4. Vorrichtung nach Anspruch 1, wobei der gebogene
Endanteil das Verzögerungselement kontaktiert und
die Drehbewegung des Verzögerungselements be-
schränkt wenn das Verzögerungselement plötzlich
rotiert wird.

5. Vorrichtung nach Anspruch 4, wobei in dem Zustand,
in dem der gebogene Endanteil und das Verzöge-
rungselement einander kontaktieren, wenn die
Hauptwelle rotiert wird, zu dem Zeitpunkt einer
Schließhandlung, drückt der gebogene Endanteil
den zweiten Kontaktanteil und die Zurücksetzplatte
wird in eine Richtung gedreht, um das Verzöge-
rungselement von dem Schalter zu trennen, und
dann drückt die Zurücksetzplatte den ersten Kontak-
tanteil, wodurch der erste Kontaktanteil den Schalter
kontaktiert.

Revendications

1. Un dispositif de sortie temporisé pour un coupe-cir-
cuit, comprenant :

un commutateur (131) disposé d’un côté d’un
arbre principal (115) pouvant tourner dans des
directions pour ouvrir/fermer un contacteur fixe
(111) et un contacteur mobile (112) ;
un organe retardateur (141) disposé entre l’ar-
bre principal et le commutateur de manière à
manoeuvrer le commutateur avec un retard
prédéterminé ;
caractérisé par :

une plaque de remise à zéro (121) disposée
pour être séparée de l’organe retardateur
pour transférer une force d’entrainement de
l’arbre principal à l’organe retardateur après
le retard ;
un ressort d’organe retardateur (151) solli-
citant l’organe retardateur en contact avec
le commutateur ;
une butée (133) pour restreindre un mou-
vement de pivotement de l’organe retarda-
teur dans une direction pour séparer l’orga-
ne retardateur du commutateur ;
un bras d’entrainement (117) étant disposé
en faisant saillie dans une direction radiale
au niveau de l’arbre principal de manière à
venir en contact avec la plaque de remise
à zéro ;
un ressort de plaque de remise à niveau
(127) sollicitant la plaque de remise à zéro

en contact avec le bras d’entrainement ; et
une partie d’extrémité courbée (125) cour-
bée de manière à venir en contact avec l’or-
gane retardateur est formée au niveau de
la plaque de remise à zéro,
dans lequel la plaque de remise à zéro peut
tourner en étant centrée autour d’un pre-
mier arbre pivotant (123) disposé parallèle-
ment à l’arbre principal,
dans lequel l’organe retardateur
comprend :

un second arbre pivotant (143),
une première partie de contact (145)
s’étendant vers l’extérieur depuis un
côté du second arbre pivotant pour ve-
nir en contact avec le commutateur ; et
une seconde partie de contact (147)
s’étendant vers l’extérieur à partir d’un
autre côté du second arbre pivotant,
dans lequel le ressort d’organe retar-
dateur possède un point mort entre une
position de fermeture et une position
d’ouverture de l’organe retardateur,
dans lequel lorsque l’arbre principal est
tourné vers une position d’excursion, la
plaque de remise à zéro presse la se-
conde partie de contact de manière à
faire pivoter l’organe retardateur, et
lorsque l’arbre principal est entrainé en
rotation dans une direction vers un con-
tact du contacteur fixe et du contacteur
mobile l’un avec l’autre,
la plaque de remise à zéro presse la
première partie de contact de sorte que
l’organe retardateur est entrainé en pi-
votement.

2. Le dispositif de la revendication 1, dans lequel le
ressort d’organe retardateur est formé en tant que
ressort de tension bobiné.

3. Le dispositif de la revendication 1, dans lequel l’or-
gane retardateur actionne le commutateur après que
le contacteur fixe et le contacteur mobile sont venus
en contact l’un avec l’autre.

4. Le dispositif de la revendication 1, dans lequel la
partie d’extrémité courbée vient en contact avec l’or-
gane retardateur et restreint le mouvement de pivo-
tement de l’organe retardateur lorsque l’organe re-
tardateur est entrainé en rotation de façon brusque.

5. Le dispositif de la revendication 4, dans lequel, dans
l’état où la partie d’extrémité courbée et l’organe re-
tardateur sont en contact l’un avec l’autre, lorsque
l’arbre principal est entrainé en rotation au moment
d’une manoeuvre de fermeture, la partie d’extrémité
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courbée presse la seconde partie de contact et la
plaque de remise à zéro est entrainée en pivotement
dans une direction séparant l’organe retardateur du
commutateur, et alors la plaque de remise à zéro
presse la première partie de contact de sorte que la
première partie de contact vient en contact avec le
commutateur.
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