EP 1 443 534 A1

(19) g)

Europdisches Patentamt
European Patent Office

Office européen des brevets

(11) EP 1 443 534 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
04.08.2004 Bulletin 2004/32

(21) Application number: 04075122.4

(22) Date of filing: 16.01.2004

(51) Intcl.”. HO1H 5/16

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FIFR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(30) Priority: 29.01.2003 IT RM20030037

(71) Applicant: BTICINO S.p.A.
20154 Milano (IT)

(72) Inventor: Fumagalli, Matteo

24018 Villa d’Almé (Bergamo) (IT)

(74) Representative: Maggioni, Claudio et al

Jacobacci & Partners S.p.A,,
Via delle Quattro Fontane 15
1-00184 Roma (IT)

(54) Switch-disconnector

(57) A supporting structure (2) contains a contact-
carrier shaft (4) pivotable between an opening position
and a closing position of the contacts and means (5') for
operating the contact-carrier shaft. These means com-
prise an operating handle (7), a control shaft (6) oper-
ated by the handle (7), coupling means (10, 16) between
the control shaft (6) and the contact-carrier shaft (4) and
a snap organ (17, 20, 21, 23) to apply an elastic force
to the contact-carrier shaft for both opening and closing.
To make it possible for the switch to be opened by re-

mote control, the snap organ comprises a sliding plate
(20), a compression spring (21), a torsion spring (17)
with one end constrained to the coupling means (10, 16)
and the other end constrained to the plate (20), an ar-
rester device (23) to maintain the plate (20) in a prede-
termined position and tripping means to release the ar-
rester device, dragging means capable of acting on the
contact-carrier shaft (4) in the opening direction of the
contacts and loading means capable of displacing the
plate (20) in the direction that loads the compression
spring until it reaches the predetermined position.
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Description

[0001] The present invention relates to electric
switches and, more particularly, a switch-disconnector.
[0002] Switch-disconnectors are items of equipment
utilized in many electrical installations in order to make
it possible for portions of the plant to be isolated or
brought back into service. They do not perform functions
of protecting the plant from fault currents and must
therefore be capable of withstanding the high currents
and the consequent electrodynamic loads that occur
during short circuits without suffering damage. This re-
quirement imposes the use of high contact pressures,
obtained - for example - by having recourse to jaw con-
tacts, and therefore the use of operating mechanisms
capable of developing relatively high energies, normally
greater than those needed for other types of switches,
circuit breakers being a case in point.

[0003] The greater part of the switch-disconnectors at
presentin the market have a two-state mechanism (con-
tacts open or contacts closed) that can be operated by
hand. Typically, the mechanism comprises a spring that
is manually compressed every time the switch is oper-
ated either to open or close the contacts and releases
the stored energy to open or close the contacts. As a
general rule, the mechanism in question is simple and
effective, capable of being produced economically.
[0004] Thereis an ever more strongly felt need for op-
erating switch-disconnectors with mechanisms capable
of opening the contacts by means of remote-controlled
electromagnets, for example, when emergency situa-
tions have to be faced. Two solutions are known for sat-
isfying this need.

[0005] One solution consist of adapting a circuit
breaker for use as switch-disconnector. In that case the
designer exploits the capacity of these circuit breakers
of being remote-controlled, but has to take account of
their poor electric performance in the event of fault cur-
rents: in fact, a circuit breaker has the function of isolat-
ing an electric circuit by interrupting the fault currents in
the shortest possible time, but its contacts are not de-
signed for withstanding high fault currents while yet re-
maining closed without suffering damage. Furthermore,
this solution is decidedly disadvantageous from the eco-
nomic point of view, because circuit breakers are far
costlier than two-state switch-disconnectors.

[0006] Another solution consists of realizing switch-
disconnectors with specific mechanisms that permit the
contacts being opened by means of electromagnets. A
commonly employed mechanism is provided with two
springs: a closing spring and an opening spring, and is
characterized by an operating sequence (opening-clo-
sure cycle) that envisages the following operational
steps:

- manual loading of both springs until a dead point of
the mechanism is reached,
- closure of the contacts by means of the liberation
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of the energy accumulated in the closure spring (the
opening spring remains loaded),

- aperture of the contacts by means of the liberation
of the energy accumulated in the opening spring
(operation performed either manually or by an elec-
tromagnet),

- re-setting of the aperture-blocking device when the
opening was effected by an electromagnet.

[0007] This solution is likewise associated with some
disadvantages. The opening-closing mechanism is
more complex and- more expensive and is also com-
pletely different from the mechanism of a two-state
switch-disconnector so that two distinct production lines
have to be constituted for two-state switches and switch-
es of which the opening may be remote-controlled, with
consequent industrial management complications.
From the user's viewpoint, too, there are some negative
aspects: in fact, the energy needed for both the closing
and the opening of the switch has to be provided already
during the closing operation, so that this operation calls
for a greater effort than is needed for operating the
mechanism of a two-state switch.

[0008] One aim of the present invention is therefore
to provide a switch-disconnector that can be opened by
remote control and calls only for minimal variants of the
operating mechanism of a two-state switch and leaves
its volume unchanged.

[0009] This aim is attained by realizing the switch de-
scribed and characterized in general terms in Claim 1.
[0010] The invention will be understood more clearly
from the following detailed description of an embodi-
ment thereof, which is given purely by way of example
and is not therefore to be considered limitative in any
way, the description making reference to the attached
drawings, of which:

- Figure 1 shows a perspective view of a two-state
switch without its covering part,

- Figures 2 to 4 show side elevations, partly in sec-
tion, of the switch of Figure 1 as configured in three
different operating steps,

- Figure 5 shows a perspective view of a switch in
accordance with an embodiment of the invention,
again with the cover part removed;

- Figures 6 to 9 show side elevations, partly in sec-
tion, of the switch of Figure 5 as configured in four
different operating steps, and

- Figure 10 shows a perspective view of a detail of
the switch of Figure 5.

[0011] Referring to Figures 1 to 4, the switch compris-
es a shell, consisting of a base 2 and a cover part (not
shown) that can be superposed on the base, input and
output terminals 3 (four pairs in the present example),
a contact-carrier shaft 4 made of insulating material, a
mechanism 5 for operating the contact-carrier shaft and
an operating handle 7.
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[0012] The contacts are constituted by metallic ele-
ments 8 with jaw ends mounted in positions diametrical-
ly opposite with respect to the axis of the contact-carrier
shaft 4 and such as to become engaged with corre-
sponding knife elements 9 of an input terminal and an
output terminal.

[0013] The operating mechanism 5 comprises a con-
trol shaft 6, an arm 16 constrained to the internal end of
the control shaft 6 with a predetermined angular play
(for example 30°) and a snap organ consisting of a heli-
coidal torsion spring 17 that has one of its ends con-
strained to the base 2 and the other end constrained to
the end of the arm 16. The contact-carrier shaft 4 is
mounted on the base 2 with its axis of rotation coaxial
with the control shaft 6 and has an end part 10 shaped
in such a manner as to form a cavity 19 that defines a
circular sector in which the arm 16 may move in rotation
between two angular positions delimited by the walls of
this cavity.

[0014] Let us now consider the functioning of the
switch, making reference, in particular, to Figures 2, 3
and 4, which show the switch, respectively, in the posi-
tion with open contacts, in an intermediate position dur-
ing the closing operation and in the closed position.
When the control shaft 6 is rotated in the direction indi-
cated by the arrow on the drawings, the arm 16 rotates
in the cavity 19, but without becoming engaged with the
contact-carrier shaft 4, until the spring 17 is fully loaded
(Figure 3). At this point the arm 16 bears against the
upper wall of the cavity 19 and the spring 17 tends to
become discharged, thus applying a torque to the arm
16. The arm therefore undergoes a sudden acceleration
of its rotation, becomes disengaged from the control
shaft 6, thanks to its coupling with angular play, and
drags the contact-carrier shaft 4 into rotation. The spring
17 is chosen in such a way that its discharge energy will
be sufficient to force the jaw contact elements 8 into the
position in which they close onto the knife elements of
the input terminals and the output terminals of the switch
(Figure 4).

[0015] The operation of opening the contacts is per-
formed in a wholly similar manner by displacing the han-
dle 7 in the direction opposite to the one indicated by
the arrow on the drawings.

[0016] Referring now to Figures 5 to 10, where ele-
ments equal to those of Figures 1 to 4 are indicated by
the same reference numbers, the switch differs from the
one described because its operating mechanism, here
indicated by 5', comprises a snap organ that is not only
capable of applying to the contact-carrier shaft a torque
that will close or open the contacts, but is also a tripping
organ. In other words, it is capable of performing a trip-
ping function, i.e. opening the contacts, independently
of the operating handle. More particularly, the snap or-
gan comprises a plate 20 mounted within the shell of the
switch in such a way as to slide in a plane perpendicular
to the axis of rotation of the control shaft 6, a helicoidal
torsion spring equal to the one of the switch of Figures
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1 to 4 and therefore again indicated by the reference
number 17, a compression spring 21 mounted between
an internal wall of the base 2 and an arm 22 projecting
at right angles from an end of the plate 20 and integral
with it, dragging means, plate arrester means with a trip-
ping device and means for loading the tripping device.
[0017] The torsion spring 17 has one end constrained
to the arm 16, as in the switch of Figures 1 to 4, and the
other end constrained to the plate 20.

[0018] The loading means comprise an inclined sur-
face 30 (Figure 9) formed on the edge of an opening of
the plate and a pusher element, integral with the arm
17, constituted in the present example by a bushing 31
that acts as seating for the end of the torsion spring 17
constrained to the arm 16. The inclined surface 30 and
the bushing 31 are arranged in such a way that a rotation
of the arm 16 towards the open position of the contacts
will displace the plate 20 in the direction that compress-
es the spring 21 and thus loads the tripping device.
[0019] The dragging means comprise a cam surface
24 formed on the end part 10 of the contact-carrier shaft
4 and a pin 25 projecting from the plate 20. The surface
24 and the pin 25 are arranged in such a way that a
displacement of the plate 20 in the direction that dis-
charges the compression spring 21 will make the con-
tact-carrier shaft 4 rotate in the contact-opening direc-
tion.

[0020] The arrester means 23 with the tripping device
(Figure 10) comprise a body pivotably mounted on the
base 2 and shaped in such a way as to have a hook-on
element, in the present example a roller 33 (Figure 9),
and a tripping lever 27. A spring 28 stresses the body
23 in such a way that, in a given position of the plate 20,
the roller 33 will enter a cut-out 32 provided in the ex-
ternal profile of the plate 20. In this position, a lateral
surface of the cut-out, indicated by 34 in Figure 9, is in
contact with the roller 33 and opposes the action of the
spring 21. A rotation of the body 23 caused by a dis-
placement of the lever 27 in the direction indicated by
an arrow in Figures 6 and 9, will release the surface 34
from its engagement with the roller 33, so that the plate
20 becomes free to slide and, due to the force exerted
by the spring 21, move away from the device 23.
[0021] Let us now consider the functioning of the
switch, starting from the situation in which the plate 20
is situated in the position shown in Figure 6, i.e. with the
spring 21 compressed and the arrester surface 34 en-
gaged with the roller 33. As far as operation of the switch
by means of the operating handle 7 is concerned, this
situation is wholly equal to the situation shown in Figure
4. It should be noted, in fact, that the position of the end
part 10 of the contact-carrier shaft 4, the position of the
arm 16 and the position of the torsion spring 17 are equal
to those of the corresponding elements of the switch of
Figures 1 to 4. In particular, the position of the end of
the spring 17, here constrained to the plate 20, is equal
to the position of the spring 17 constrained to the sup-
porting element 18 fixed to the base 2 of Figures 1 to 4.
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The switch can be opened and closed exactly as ex-
plained in connection with Figures 1 to 4.

[0022] Figures 7 and 8 show the operating mecha-
nism 5' in the situations corresponding to those of, re-
spectively, Figures 3 and 2 and Figure 9 shows the same
mechanism during the loading of the tripping device.
[0023] Unlike the switch in accordance with Figures 1
to 4, however, the switch of Figures 5 to 9 can be oper-
ated without making use of the operating handle 7. More
particularly, acting on the tripping lever 27, for example
by means of a remote-controlled electromagnet (not
shown) attached to the base 2, the plate 20 will become
released and, under the action of the tripping spring 21
and due to the movement of the pin 25 on the cam sur-
face 24, will act on the contact-carrier shaft 4 in the
opening direction of the contacts. The movement of the
contact-carrier shaft 4 drags the arm 16 (by means of
the upper wall of the cut-out 19), displacing it in the di-
rection that loads the spring 17; the latter, nevertheless,
cannot become loaded, because its end mounted on the
plate will become displaced together with the plate. The
spring 17 does not therefore oppose the movement of
the plate and all the energy accumulated in the tripping
spring 21 is utilized for opening the contacts.

[0024] When the tripping device has to be loaded, the
operating handle 7 is used to rotate the control shaft 6
as if the switch were to be opened: as soon as the bush-
ing 31 of the arm 16 becomes engaged with the inclined
surface 30, the plate 20 becomes dragged in the charg-
ing direction of the tripping spring 21 until it reaches the
point at which the hook-on roller 33 of the device 23
snaps into the cut-out 32 of the plate 20.

[0025] As is made clear by what has been explained
above, the switch-disconnector in accordance with the
invention is a switch with a remote-controlled opening
device that has the same electrical characteristics as a
two-state switch. Furthermore, it can be produced by us-
ing components that for the most part are identical with
those necessary for producing a two-state switch and
has the same overall shape. This implies considerable
advantages in terms of costs and management of the
products store.

Claims
1. A switch-disconnector comprising

- asupporting structure (2),

- acontact-carrier shaft (4) pivotable between an
opening position and a closing position of the
contacts, and

- means (5)for operating the contact-carrier
shaft comprising

- an operating handle 7,

- a control shaft (6) operated by the operating
handle (7),

- coupling means (10, 16) between the control
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shaft (6) and the contact-carrier shaft (4) and

- asnap organ (17, 20, 21, 23) associated with
the coupling means (10, 16) to apply an elastic
force to the contact-carrier shaft for both open-
ing and closing,

characterized in that the snap organ com-
prises

- an element (20) that is mobile with respect to
the supporting structure (2),

- elastic means (21) associated with the mobile
element (20),

- a torsion spring (17) having one end con-
strained to the coupling means (10, 16) and an-
other end constrained to the mobile element
(20),

- an arrester device (23) capable of maintaining
the mobile element (20) in a predetermined po-
sition,

- tripping means capable of releasing the arrest-
er device (23),

- dragging means (21, 24, 25) capable of acting
on the contact-carrier shaft (4) in the opening
direction of the contacts when the tripping
means releases the arrester device (23),

- loading means (7, 16, 30, 31) capable of dis-
placing the mobile element 20 in the direction
that loads the elastic means (21) until itreaches
the position predetermined by the arrester de-
vice (23).

A switch in accordance with Claim 1, wherein the
elastic means comprise a compression spring (21)

A switch in accordance with Claim 1 or Claim 2,
wherein the arrester device (23) comprises a body,
said body being pivotably mounted on the support-
ing structure (2) and provided with a hook-on ele-
ment (33) capable of becoming engaged with the
mobile element (20), and a tripping lever (27).

A switch in accordance with any one of the preced-
ing claims, wherein the tripping means comprise an
electromagnet capable of operating the tripping le-
ver (27).

A switch in accordance with any one of the preced-
ing claims, wherein the contact-carrier shaft (4) and
the control shaft (6) are pivotable around substan-
tially the same axis.

A switch in accordance with Claim 5, wherein the
mobile element comprises a plate (20) that can slide
in a plane perpendicular to the axis of the control
shaft (6).

A switch in accordance with Claim 6, wherein the
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hook-on element comprises a roller (33) and the
plate (20) comprises a cut-out (32) that constitutes
a seating for the roller (33).

A switch in accordance with Claims 5, 6 or 7, where-
in the coupling means between the control shaft (6)
and the contact-carrier shaft (4) comprise an arm
(16) constrained to the control shaft (6) with a pre-
determined angular play and an end part (10) of the
contact-carrier shaft (4) shaped in such a way as to
form a cavity (19) that defines a circular sector with-
in which the arm (16) may move between two an-
gular positions delimited by the walls of the cavity
(19).

A switch in accordance with Claims 6, 7 or 8. where-
in the dragging means comprise a cam surface (24)
integral with the contact-carrier shaft (4) and a pin
(25) integral with the arm (16).

A switch in accordance with Claim 8 or Claim 9,
wherein the loading means comprise an inclined
surface (30) integral with the plate (20) and a pusher
element (31) integral with the arm (16).
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