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Description

[0001] The present invention relates to an electrical
apparatus comprising a switch and an actuator device
associated with the switch and, in particular, an electrical
apparatus as defined in the preamble of Claim 1 and
described in the document "EP 0 883 149 A2".

[0002] In certain applications, for example in electrical
installations in which switches are located in places that
are not readily accessible, or where, for reasons of safety,
rapidity of intervention or similar, it is useful for one or
more switches to be remote-controlled, it is a common
practice to use actuator devices associated with the
switches that are to be remote-controlled. An actuator
carries out the switching operations (opening or closing)
of a switch by using a form of energy other than manual.
Typically, actuators use an electric motor to move the
operating lever of the switch from the opening position
to the closing position, and vice versa, in response to a
corresponding control signal.

[0003] It is known that during the opening of a switch
in which current is flowing an electric arc will be drawn
between the contacts that are being pulled apart and that
this will cause ionisation phenomena associated with
overheating and corrosion of the contacts. These phe-
nomena are particularly intense when the current that
has to be interrupted is due to an overload and, more
particularly, a short circuit. With a view to attenuating the
harmful effects of these phenomena, the switches are
provided with a rapid-detachment mechanism: in partic-
ular, when the operating lever is moved from the closing
position to the opening position, this mechanism is acti-
vated as soon as a predetermined intermediate position
is reached and imparts a sudden acceleration upon the
mobile contact and the operating lever and thus to render
the opening action of the switch more rapid.

[0004] A drawback of the known equipment consists
of the fact that the actuator devices call for the use of
very fast and relatively powerful motors in order to take
due account of the high opening speed of the switch.
Indeed, if slower motors were to be used, though always
sufficient for correct performance of the closing opera-
tion, the rapid detachment mechanism would tend to drag
the motor to a high speed or the motor to tend to act as
a brake for the detachment mechanism and slow down
the opening operation. In any case the equipment would
experience a malfunction that could cause damage to
the switch or the motor.

[0005] As a general rule, moreover, the known actua-
tors do not permit normal manual operation of the switch.
This may constitute a serious difficulty in some applica-
tion, for example in the case of the main switch of the
electrical installations of an apartment: in this case, in
fact, when the power supply to the electric motor of the
actuator comes to lack, the user should still be able to
operate the switch manually, at least for opening it.
[0006] One aim of the present invention is to provide
an electric apparatus of the type defined at the beginning
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in which the actuator does not call for an electric motor
more powerful than would be necessary for closing the
switch and in which the switch can also be operated man-
ually.

[0007] Another purpose of the invention is to propose
an electric apparatus of the type defined at the beginning
in which the switch can be opened by means of a remote
command and in such a way that it will not be possible
to close it again.

[0008] These and other purposes are attained by re-
alizing the electrical apparatus defined and characterized
in general terms in Claim 1.

[0009] The invention will be more clearly understood
from the following detailed description of an embodiment
thereof, together with two variants, the description mak-
ing reference to the attached drawings, of which:

- Figure 1 shows a perspective view in two detached
parts of the electrical apparatus in accordance with
the invention in a particular embodiment with a bi-
polar switch;

- Figure 2 shows a section through the actuator of the
electrical apparatus in accordance with Figure 1 in
an operating position corresponding to the open po-
sition of the switch,

- Figure 3 is a layout illustrating the electrical connec-
tions of the actuator and the remote control means
in the operating position in accordance with Figure 2,

- Figure 4 is a view similar to the one of Figure 2 of
the actuator in an operating position corresponding
to the closed position of the switch,

- Figure 5is alayout similar to the one shown in Figure
3 but corresponding to the operating position in ac-
cordance with Figure 4, and

- Figures 6 and 7 illustrate, by means of layouts similar
to the one of Figure 3, variants of the electrical ap-
paratus in accordance with the invention.

[0010] Referring to Figure 1, an electrical apparatus
100 comprises a bipolar electrical switch 106 and a mo-
tor-operated actuator device 103.

[0011] The switch 106 is enclosed in a box-like body
107 having two pairs of openings 109 (only one pair can
be seen in the drawing) on two opposite sides to give
access to corresponding terminals of the switch. An op-
erating lever 110, projecting from the front surface of the
body 107, is mobile and can rotate about an axis 11 be-
tween a position 110’ and a position 110" (shown by
means of broken lines) corresponding, respectively, to
the open position and the closed position of the switch.
Inside the body 107 the switch comprises a rapid-detach-
ment mechanism (known as such and not shown on the
drawing) that, whenever the to e operating lever is moved
from the closed position 110" towards the open position
110’ until it reaches an intermediate release position
110" ( represented by means of broken lines), imparts a
sudden acceleration upon the operating lever 110 in such
a way as to avoid or reduce to a minimum the formation
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of an electric arc between the switch contacts.

[0012] Aslot113, 115 on each of the sides of the body
107 grants access to a control organ of the rapid-detach-
mentmechanism. This organ has arecess 114 that,when
the operating lever becomes displaced from the opening
position 110’ to the closing position 110" becomes like-
wise displaced from an opening position 114" (represent-
ed by means of a continuous line) to a closing position
114’ (represented by means of a broken line). When the
operating lever 110 moves from the closing position 110’
to the opening position 110", the control organ does not
move until the control lever has reached the release po-
sition 110", after which it performs a snap movement, so
that the recess comes to find itself in the opening position
114’. A small stress of the control organ that tends to shift
the recess from the closing position to the opening posi-
tion will cause the rapid-detachment mechanism to snap
into action and therefore a rapid opening of the switch.
[0013] Access tothe control organ throughtheslot113
makes possible an emergency opening of the switch con-
tacts by means of the insertion of a control pin into the
recess 114 of the organ. For example, the switch may
be coupled with a protection device that, mounted by the
side of the switch with a pinin the recess 114, will respond
to an overload situation by moving the pin in such a way
as to cause the opening of the associated switch.
[0014] The actuator device 103, which likewise is pro-
vided with a box-like body 117, on one side has an open-
ing 118 with elements for connecting it to a supply source
and a remote control device and a bar 154 capable of
rotating about an axis that, when the device is mounted
by the side of the switch, coincides with the axis of rotation
of the operating lever 110. The bar 154 is shaped in such
a way as to have a longitudinal channel 157 in which the
end of the operating lever 110 can be inserted. A side
158 of the box-like body 117 is provided with a slot 159
from which there projects a pin 160 that, when the actu-
ator device 103 is mounted by the side of the switch 106,
becomes engaged with a recess 116 of the control organ
of the rapid-detachment mechanism of the switch.
[0015] The switch 106 and the actuator device 103 are
normally mounted on a rail (not shown) and kept together
by a rigid L-shaped element 166 that on one side is in-
serted in an opening 172 of the body 107 of the switch
106 and, on the other side, is fixed to the body 117 of the
actuator device 103 by means of a screw 181.

[0016] The actuator device 103 comprises an electric
motor 11 (Figure 3) that rotates in one direction only,
kinematic coupling mechanisms between the motor axis
and the rotatable bar 154 that make it possible to drag
the operating lever 110 into the closing position without
preventing its manual operation either before or after the
position change, a disk 50 operated by the motor, a di-
verter or two-way switch 13 with a control lever 20 and
a pivotable support arm 51 of the pin 160. These parts
of the actuator device, with exclusion of the motor and
the kinematic coupling mechanisms, known as such, can
be seen in Figure 2.
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[0017] Figure 3 shows the electrical connections need-
ed for controlling the closing and opening of the switch
106 through remote control means, in this example two
push-button switches Pc and Pa accessible to the user
of the installation fed via the switch 106. The latter is
coupled with the actuator device 103, which is connected
to a supply source 12. As can be seen in Figure 2, the
two-way diverter switch 13 is operated by the motor 11
via a cam 55 formed on the disk 50: its position depends
on the angular position of the disk 50. In Figure 2 the
diverter 13 is shown with its lever 20 in the position it
assumes when the switch is open following an opening
action by the motor. In this position, indicated by the ref-
erence number 2 in Figure 3, the diverter 13 connects a
first terminal of the source 12 to a terminal of the closing
push-button Pc. The other terminal of the push-button
Pc is connected to a first terminal of the motor 11. The
second terminal of the motor 11 is connected to the sec-
ond terminal of the source 12. The second position of the
lever 20 of the diverter 13 is the position it assumes when
the switch is closed by closing action of the motor. In this
position (Figure 5) the diverter 13 connects the first ter-
minal of the source 12 to a terminal of the opening push-
button Pa. The other terminal of the push-button Pa is
connected the first terminal of the motor 11.

[0018] As can be seen in Figure 2, the disk has a sec-
ond cam 56 that, depending on the angular position of
the disk 50, will either keep the pin 160 fixed in a first
position (A) that corresponds to the opening or detach-
ment position of the switch or will leave it free to move
between this first position and a second position (C) that
corresponds to the closing position of the switch.
[0019] Let us now consider in some detail the manner
of functioning of the apparatus that has just been de-
scribed. Figures 2 and 3 show the situation in which the
switch 106 is open after an opening action by the motor.
More particularly, the diverter 13 is in the position 2 and
the pin 160 is in the position A corresponding to the open
condition of the switch: in this position a manual displace-
ment of the operating lever 110 of the switch or of the
bar 154 towards the closing position will not permit the
switch to be closed, because the detachment mechanism
of the switch is activated by the pin 160 fixed in position
A corresponding to the opening position of the switch.
The closing of the switch is possible only by means of
the control motor. More particularly, the closing of the
closing push-button Pc will permit the following actions
to be performed in succession: energization of the motor
11, rotation of the disk 50, which will bring the cam 56
into an angular position in which the pin 160 is free to
move to the position in which the detachment mechanism
is not activated, operation of the kinematic mechanism
(not shown), which - acting on the bar 154 - brings the
operating lever into the closing position of the switch and
displacement of the diverter 13 into the position 1, be-
cause the cam 55 rotates as far as an angular position
in which no load acts on the command lever 20. In this
situation, represented in Figures 4 and 5, it is possible
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for the switch to be both opened and closed manually.
[0020] If the switch is to be opened by the motor start-
ing from the situation of Figures 4 and 5, it is sufficient
to close the push-button switch Pa. More particularly, the
following successive actions will take place: the motor is
energized, the diverter 13 is brought back into position 2
by the cam 55 and the pin 160 is brought back and main-
tained in the opening position A, i.e. in the position in
which the detachment of the switch takes place; the ac-
tion of detachment brings the operating lever 110 of the
switch 106 into the opening position, and at the same
time also drags the bar 154 into the opening position:
that is to say, the system returns into the situation of
Figures 2 and 3.

[0021] Inthe case in which, following a motor closure,
the switch is opened by hand, the electrical connections
are such that the closure of the push-button Pc will not
have any effect atall, because the diverter 13 is in position
1, as is shown in Figure 5. To close the switch it is there-
fore necessary to first close the opening push-button Pa,
thereby operating the motor 11 and therefore also the
cam 55, until the diverter 13 has been brought back into
position 2 (Figures 2 and 3), and then close the closure
button Pc. If it is to be possible to close the switch by
operating in any case only the closing push-button Pc,
according to a variant of the invention there is also pro-
vided a bypass switch 14 connected in parallel with the
opening push-button Pa, as shown in Figure 6. The by-
pass switch 14 is operated directly or indirectly by the
switch 106 in such a way as to be closed when the switch
106 is open and open when the switch 106 is closed. For
example, the bypass switch can be incorporated in the
actuator device 103 - in a manner that is known as such
and not therefore shown on the drawings - to be operated
directly by the bar 154. As can be seen from the layout
of Figure 6, which shows the situation immediately after
a manual opening of the switch 106, the motor is ener-
gized via the diverter 13 in position 1 and via the bypass
switch 14 until such time as the cam 55 will not have
brought the diverter 13 in position 2. The system thus
returns to the situation represented in Figures 2 and 3
and the switch 106 can be closed by operating the closing
push-button Pc.

[0022] As is made clear by what has just been ex-
plained, with the apparatus in accordance with the inven-
tion the switch 106 is controlled by the motor only for
closing purposes, i.e. when the operating speed is not
critical, while it is controlled by the rapid detachment
mechanism when its contacts have to be opened. It
should be noted that the same detachment mechanism
is utilized for bringing the actuator device 103 back into
the starting position for motor-operated closure. Conse-
quently, the apparatus in accordance with the invention
can be realized by using a relatively small motor and is
therefore economic and does not occupy a great deal of
space.

[0023] In the variant of the invention illustrated by Fig-
ure 7, where elements equal to those of Figure 3 are
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indicated by the same reference numbers or symbols,
there are also provided means for opening the switch
106 by means of a remote command distinct from the
opening switch Pa and with a view to rendering the open
state irreversible, i.e. preventing the switch from being
closed manually or by the motor. To this end, a switch
Pg, normally open, is connected in parallel with the open-
ing push-button Pa. In the present example the switch
Pg is operated by a control device 140 connected to the
supply source 12, which can be the same electricity dis-
tribution network, to obtain an energy supply and control
signals from it, for example signals sent by the electricity
supplier by means of waves conveyed through the supply
network itself. By means of a timed actuator 142, the
control device acts 140 also on an enabling switch 141,
inaccessible to the user and placed in series with the
motor 11.

[0024] When conditions occur in which the electricity
supplier decides to interrupt the supply, an opening signal
is senttothe control device 140. If the switch 106 happens
to be closed, so that the two-way switch 13 will be in
position 1, the opening command will cause the motor
11 to become energized, the opening of the switch 106
(as in the case when the opening push-button is operat-
ed) and the activation of the timed actuator 142. After a
predetermined interval of time, at least equal to the time
needed for a motor-operated opening of the switch 106,
the timed actuator 142 causes the permanent opening
of the enabling switch 141. From this moment onwards,
the switch 106 can no longer be closed by the user either
by means of the motor, because the motor can no longer
be energized, or by hand, because the pin 160 is in po-
sition A corresponding to the condition of an open switch,
that is to say, in the position in which a manual operation
of the operating lever 110 does not cause the switch to
close, because the detachment mechanism continues to
be active. If the apparatus is to be brought back to normal
functioning, the enabling switch 141 must first be closed
and this can be done only by the intervention of the per-
sonnel of the electricity supply undertaking, preferably
by means of a remote control device.

[0025] Though only a single embodiment and two var-
iants have here been illustrated and described, it is clear
that numerous other variants are possible within the
same inventive concept. For example, to render possible
also a manual closing of the switch 106 after a motor-
operated opening, the cam 56 may be omitted, so that
the pin 160 will always be free to move between the po-
sitions (A and C) corresponding to the opening and clos-
ing positions of the switch; furthermore, with a view to
signalling a detachment of the switch 106 due to an over-
load there may be provided an acoustic or light signal
device that becomes activated by a microswitch control-
led by a lever mechanism operated by the pin 160.
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Claims

1.

An electrical apparatus (100) comprising

- a switch (106) having a box-like body (107) and
an operating organ (110) capable of moving
from an opening position to a closing position of
the contacts of the switch and vice versa,

- an actuator device (103) associated with the
switch (106) comprising an electric motor (11)
and dragging means operated by the electric
motor to bring the operating organ (110) of the
switch from the opening position to the closing
position and

- remote control means (Pa, Pc, Pg, 140, 142)
of the actuator device (103);

the switch (106) comprising rapid-detachment
means (114) capable of being operated from outside
the switch to open the contacts and bringing the op-
erating organ (110) from the closing position to the
opening position, said rapid-detachment means
(114) including a control organ accessible through a
slot (115) provided on a side of the box-like body
(107),

characterized in that

- the actuator device (103) comprises a two-way
switch (13) operated by the electric motor (11)
and means (160) of coupling to the rapid-de-
tachment means (114), said coupling means
(160) being operated by the electric motor (11)
in such a way as to assume a first position (A)
corresponding to the activation of the rapid-de-
tachment means (114) or a second position (C)
in which the rapid-detachment means (114) are
not activated and

- the remote control means (Pa, Pc, Pg, 140,
142) comprise a closing switch (Pc) series-con-
nected, by means of one way of the two-way
switch (13), to the supply line of the electric mo-
tor (11), and an opening switch (Pa) series-con-
nected, by means of the other way of the two-
way switch (13), to the supply line of the electric
motor (11).

An electrical apparatus in accordance with Claim 1,
wherein the remote control means (Pa, Pc, Pg, 140,
142) comprise a further opening switch (Pg) con-
nected in parallel with the said opening switch (Pa)
and operating means (140, 142) of said further open-
ing switch (Pg)

An electrical apparatus in accordance with Claim 2,
wherein the remote control means (Pa, Pc, Pg, 140,
142) comprise an enabling switch (141) series-con-
nected to the supply line of the motor (11) and means
(142) for the delayed operation of said enabling

10

20

25

30

35

40

45

50

55

switch (141).

An electrical apparatus in accordance with any one
of the preceding claims, comprising a bypass switch
(Pg) connected in parallel with the opening switch
(Pa) and means (140) of operating said bypass
switch (Pg) associated with the switch (106) in such
a way that the bypass switch is closed when the
switch (106) is open and open when the switch (106)
is closed.

Patentanspriiche

Ein elektrisches Gerat (100), das folgende Merkmale
aufweist:

- einen Schalter (106) mit einem kastenartigen
Korper (107) und einem Betriebsorgan (110),
das in der Lage ist, sich von einer Offnungspo-
sition in eine Schliel3position der Kontakte des
Schalters zu bewegen und umgekehrt,

- eine Betatigungselementvorrichtung (103), die
dem Schalter (106) zugeordnet ist, mit einem
Elektromotor (11) und einer Zugeinrichtung, die
durch den Elektromotor betrieben wird, um das
Betriebsorgan (110) des Schalters aus der Off-
nungsposition in die Schlie3position zu bringen,
und

- eine Fernsteuereinrichtung (Pa, Pc, Pg, 140,
142) der Betatigungselementvorrichtung (103);

wobei der Schalter (106) eine Schnellabtrennein-
richtung (114) aufweist, die von auflerhalb des
Schalters betrieben werden kann, um die Kontakte
zu o6ffnen, und das Betriebsorgan (110) aus der
SchlieRposition in die Offnungsposition bringen
kann, wobei die Schnellabtrenneinrichtung (114) ein
Steuerorgan umfasst, das durch einen Schlitz (115)
zuganglich ist, der an einer Seite des kastenartigen
Korpers (107) vorgesehen ist,

dadurch gekennzeichnet, dass:

- die Betatigungselementvorrichtung (103) ei-
nen Zweiwegeschalter (13), der durch den Elek-
tromotor (11) betrieben wird, und eine Einrich-
tung (160) zum Koppeln mit der Schnellabtren-
neinrichtung (114) aufweist, wobei die Kopp-
lungseinrichtung (160) durch den Elektromotor
(11) in einer derartigen Weise betrieben wird,
um eine erste Position (A), die der Aktivierung
der Schnellabtrenneinrichtung (114) entspricht,
oder eine zweite Position (C), in der die Schnell-
abtrenneinrichtung (114) nicht aktiviert ist, an-
zunehmen, und

- die Fernsteuereinrichtung (Pa, Pc, Pg, 140,
142) einen SchlieRschalter (Pc), der mittels ei-
nes Wegs des Zweiwegeschalters (13) in Serie
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zu der Versorgungsleitung des Elektromotors
(11) geschaltet ist, und einen Offnungsschalter
(Pa), der mittels des anderen Wegs des Zwei-
wegeschalters (13) in Serie zu der Versorgungs-
leitung des Elektromotors (11) geschaltet ist,
aufweist.

Ein elektrisches Gerat gemaf Anspruch 1, bei dem
die Fernsteuereinrichtung (Pa, Pc, Pg, 140, 142) ei-
nen weiteren Offnungsschalter (Pg), der parallel zu
dem Offnungsschalter (Pa) geschaltet ist, und eine
Betriebseinrichtung (140, 142) des weiteren Off-
nungsschalters (Pg) aufweist.

Ein elektrisches Gerat gemaf Anspruch 2, bei dem
die Fernsteuereinrichtung (Pa, Pc, Pg, 140, 142) ei-
nen Freigabeschalter (141), der in Serie zu der Ver-
sorgungsleitung des Motors (11) geschaltet ist, und
eine Einrichtung (142) fiir den verzdgerten Betrieb
des Freigabeschalters (141) aufweist.

Ein elektrisches Gerat gemal einem der vorherigen
Anspriiche, mit einem Uberbriickungsschalter (Pg),
der parallel zu dem Offnungsschalter (Pa) geschaltet
ist, und einer Einrichtung (140) zum Betreiben des
Uberbriickungsschalters (Pg), der dem Schalter
(106) in einer derartigen Weise zugeordnet ist, dass
der Uberbriickungsschalter geschlossen ist, wenn
der Schalter (106) offen ist, und offen ist, wenn der
Schalter (106) geschlossen ist.

Revendications

Appareil électrique (100) comprenantuninterrupteur
(106) ayant un corps en forme de boite (107) et un
organe d’actionnement (110) capable de se dépla-
cer d’'une position d’ouverture jusqu’a une position
de fermeture des contacts de l'interrupteur et vice
versa,

un dispositif d’actionnement (103) associé a l'inter-
rupteur (106) comprenant un moteur électrique (11)
et un moyen d’entrainement actionné par le moteur
électrique pour amener l'organe d’actionnement
(110) de l'interrupteur de la position d’ouverture a la
position de fermeture, et

un moyen de commande distante (Pa, Pc, Pg, 140,
142) du dispositif d’actionnement (103) ;
linterrupteur (106) comprenant un moyen de déta-
chement rapide (114) capable d’étre actionné de
I'extérieur de linterrupteur pour ouvrir les contacts
et amener I'organe d’actionnement (110) de la posi-
tion de fermeture a la position d’ouverture, ledit
moyen de détachement rapide (114) comportant un
organe de commande accessible a travers une fente
(115) pourvue sur un c6té du corps en forme de boite
(107),

caractérisé en ce que
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le dispositif d’actionnement (103) comprend un in-
terrupteur va-et-vient (13) actionné par le moteur
électrique (11) et un moyen (160) de couplage au
moyen de détachement rapide (114), ledit moyen de
couplage (160) étant actionné par le moteur électri-
que (11) de sorte a adopter une premiére position
(A) correspondant a I'activation du moyen de déta-
chement rapide (114) ou une deuxiéme position (C)
dans laquelle le moyen de détachement rapide (114)
n’est pas activé, et

le moyen de commande distante (Pa, Pc, Pg, 140,
142) comprend un interrupteur de fermeture (Pc)
connecté en série, au moyen d’une direction de l'in-
terrupteur va-et-vient (13), a la ligne d’alimentation
du moteur électrique (11), et un interrupteur d’ouver-
ture (Pa) connecté en série, au moyen de l'autre di-
rection de l'interrupteur va-et-vient (13), a la ligne
d’alimentation du moteur électrique (11).

Appareil électrique selon la revendication 1, dans
lequel le moyen de commande distante (Pa, Pc, Pg,
140, 142) comprend un interrupteur d’ouverture sup-
plémentaire (Pg) connecté parallélement audit inter-
rupteur d’ouverture (Pa) et un moyen d’actionne-
ment (140, 142) dudit interrupteur d’ouverture sup-
plémentaire (Pg).

Appareil électrique selon la revendication 2, dans
lequel le moyen de commande distante (Pa, Pc, Pg,
140, 142) comprend un interrupteur d’activation
(141) connecté en série a la ligne d’alimentation du
moteur (11) et un moyen (142) pour le fonctionne-
ment retardé dudit interrupteur d’activation (141).

Appareil électrique selon I'une quelconque des re-
vendications précédentes, comprenant un interrup-
teur de dérivation (Pg) connecté paralléelement a I'in-
terrupteur d’ouverture (Pa) et un moyen (140) d’ac-
tionnement dudit interrupteur de dérivation (Pg) as-
socié al'interrupteur (106) de sorte que l'interrupteur
de dérivation soit fermé lorsque l'interrupteur (106)
est ouvert et ouvert lorsque I'interrupteur (106) est
fermé.
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