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(567) A surge arrester is disclosed comprising a first
and a second electric terminal (1, 2) for connecting to the
active leads of an electric plant, between which a protec-
tion element (3) is inserted provided with a pair of elec-
trodes (4) electrically wired to said electric terminals, be-
tween said first electric terminal (1) and an electrode (4)
of the protection element (3) a disconnector being pro-
vided comprising a conductive, resilient, flexible lamina
(5) having a base end (5a) electrically wired to said first
electricterminal (1) and a distal end (5d) maintained elec-
trically connected to said electrode (4), in a state of elastic
preload, by a welding with low-melt material. Lamina (5)
is mounted elastically biased according to a direction so
as to push said distal end (5d) away from said electrode
(4) and it is made with a thickness below 0.5 mm and of
a conductive material with a conductivity much lower than
that of copper (IACS<60) such as to melt/sublimate fol-
lowing heating by Joule effectupon the passing of a short-
circuit current. Between said base end (5a) of the lamina
(5) and said electrode (4) of the protection element (3) a
sliding guide (6) for an intercepting cursor (7) is provided,
biased in a longitudinal direction of said sliding guide (6)
by preloaded elastic means (8), and at least an inclined
portion (5c) of said lamina (5) runs through said sliding
guide (6) at a certain angle to the longitudinal sliding axis
thereof, said inclined portion (5c) of the lamina acting as
abutment and holding element for a head end (7b) of said
cursor (7).
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an improved
structure of surge arrester, also defined surge limiter or
more concisely SPD (Surge Protective Device). By these
terms those electric/electronic devices are referred to
which, arranged between the live leads of the electric
plant and the ground, provide to discharge to the ground
electric surge peaks - such as the ones generated by
atmosphere lightning bolts and by switching manoeuvres
- which might otherwise cause serious damage to the
electric plant and to the equipment thereof.

STATE OF THE PRIOR ART

[0002] Directlightning phenomena are the main sourc-
es of devastating destruction effects on electric plants;
indirect discharges and switching surges are also sourc-
es of heavy damage, the origin of which is not easily
identifiable, but the effects of which are equally serious
for sensitive plants in which continuity of operation is a
critical issue. The duration of these phenomena varies
from few microseconds to a few hundreds milliseconds,
but in this very short time they release an extremely high
energy content. These phenomena must be suitably in-
tercepted in orderto protect the plants wired to the electric
network and thus guarantee the integrity thereof and the
functions thereof. In the modern era, with the growing
use of electric and electronic apparatuses and with the
exponential increase of the integration level of semicon-
ductors, increasingly greater attention to this issue has
become necessary, compared to the past. The aware-
ness that transient surges represent the conditioning fac-
tor for the "mean time between failures" (MTBF) of a plant
or of an equipment has led to the need to adopt increas-
ingly sophisticated and more effective safety measures.
[0003] Allthathasledtogrowing attentioninthe sector,
which has caused, on the one hand, the industry to en-
gage in the development of increasingly performing ap-
paratuses and, on the other, regulating bodies to engage
in defining increasingly accurate national and internation-
al requirements which meet technological advance-
ments.

[0004] The presentinvention relates to the implemen-
tation of surge protection apparatuses - referred to as
arresters in the following- the application of which is reg-
ulated, for example, by CEl EN 62305-1/4 Ed. 2
(2011-02), IEC 60364-4-44-443 Ed.2 (2007) e CLC/TS
50539-12 (2010-03) standards for the protection from
lightning bolts and switching surges. The requirements
and testing methods refer to the IEC 61643-11 Ed. 1
(2011-03) standard and to the CElI EN 50539-11
(2013-02) standard.

[0005] In particular, the present invention relates to the
arrester of the most recent prior art, comprising a protec-
tion element in the shape of a varistor and meant in par-
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ticular for LV plants (low voltage, that is, nominal voltage
up to 1000 V AC and 1500 V DC) and to photovoltaic
plant (AC side and DC side).

[0006] The varistor employed in the arresters is an al-
ready well-known component; the behaviour thereof
equals that of a variable (non-linear) resistance in the
voltage/current ratio. Once the reference voltage has
been exceeded, for example when a short-lived
surge/overcurrent peak occurs, the varistor abruptly low-
ers the resistance thereof, so that the peak may be easily
discharged therethrough, to the ground, and does not
continue towards other, higher-resistance equipment or
parts of the plant. A varistor typically consists of a mass
of semiconductor material (for example, ZnO) arranged
sandwich-like between two opposite metal surfaces,
which make up the electrodes to which the contacts of
the electric terminals connecting to the arrester are elec-
trically joined. Typically, in these devices, the two electric
terminals are then wired to a phase lead and to the pro-
tection lead and/or to the neutral lead, respectively.
[0007] In the inner circuit of the arrester, connected in
series to the protection element in the form of varistor, a
"disconnector" is typically provided which makes up the
specific object of the invention and the function of which
is better described here in the following. The disconnec-
tor is a complex cutting-off device, with protective func-
tions in case of failure of the protection element.

[0008] In standard conditions, that is, in the absence
of surges/overcurrents, the protection element has such
a high impedance as to represent an interruption of the
ground-bound circuit and the current circulating within
the arrester is not significant. Consequently a current
which can generate dangerous conditions for people’s
safety does not circulate towards the ground. This well-
known system operates in a highly effective manner as
long as the protection element (for example the varistor)
is fully integer and working.

[0009] Upon various overloads, for example due to
high widths of the transient currents discharged to the
ground, to an excessive number of operation cycles or
to abnormal conditions of the supply network, the pro-
tection element (typically the varistor) undergoes an ag-
ing and deterioration process, so that it gradually begins
to decrease the impedance thereof and hence to dis-
chargetothe ground, eveninthe absence of surges/over-
currents, increasing and ever more significant current
values. As long as the impedance decrease is modest,
and the value of the ground-bound current with it, the
operation of the arrester is still acceptable, but beyond
certain values the arrester becomes unusable and dan-
gerous to users. Atthis point it must necessarily be turned
off (disconnected) from the plant.

[0010] The disconnector is hence entrusted with the
task of interrupting the circuit, both in case of modest
currents (an operation typically carried out with inherent
features), and in case of high short-circuit currents (an
operation typically carried out with the aid of fuses). The
activation of the disconnector occurs by heat effect (Joule
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effect). The "disconnector" which normally performs this
circuit-opening function may be inside/outside the arrest-
er.

[0011] Thethermaldisconnector substantially consists
of an electric lead of a various shape connected in series
to the electrode of the varistor. It consists of a complex
unit, typically comprising a resilient, metal lamina joined
to the varistor electrode through a welding with a low-
melt welding material, that is, capable of melting at a
relatively low temperature (120-180°C). The resilient
lamina is welded in an elastically flexed or spring-loaded
attitude, in any case arranged in such an elastically-load-
ed condition as to impart a stress which tends to move
it away from the varistor electrode. Due to this arrange-
ment, when - following deterioration - the varistor begins
to discharge a significant current to the ground, no longer
in a transient way but continuously, it tends to heat up
due to the Joule effect. Such temperature transfers to
the welding and when the temperature of the low-melt
alloy is reached, the retaining ability of the welding ceas-
es, releasing the metal lamina from the contact with the
varistor electrode, thus opening the electric circuit and
restoring safe conditions.

[0012] Some examples of this general layout are dis-
closed in US2012/14028 and EP2541577.

[0013] This system has proved rather effective, but not
entirely devoid of drawbacks. As a matter of fact, upon
the opening of an electric circuit run through by a current,
an electric arc tends to establish itself which tries to main-
tain circuit continuity. If the arc does not naturally extin-
guish or the disconnector fails to interrupt it, a danger
situation arises both inthe arrester (overheating with pos-
sible fire and/or explosion) and in the relevant electric
plant. In order to interrupt high short-circuit currents it is
often resorted to support fuses arranged outside or inside
the arrester itself.

[0014] Possible solutions to this problem which imply
the introduction in the disconnector of the arrester of the
complex mechanisms of arc interruption have already
been offered on the market. In particular it has already
been disclosed to use rotating discs or partitions, ar-
ranged on a plane parallel to that of the varistor, or os-
cillating-lever arms, all meant to arrange themselves in
the path of the arc upon the disconnector opening. How-
ever, these prior-art mechanisms are complicated and
not always effective, because the arc tends to by-pass
the intercepting device.

[0015] The bulk of these mechanisms and of the sup-
port fuses represents a significant obstacle to the appli-
cation of the arresters, since it is wished to design them
so as to allow the housing of the entire protection surge
system in the "classic" modular frames typical of LV ap-
paratuses, with mounting on DIN bar, modular configu-
rations more than consolidated for electric boxes for civil
and industrial use.
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SUMMARY OF THE INVENTION

[0016] The technical problemtobe addressed is there-
fore to suggest an arrester structure which overcomes
the mentioned drawbacks. In particular an arrester with
a disconnector which allows: to safely open the circuit in
case of slow deterioration of the protection element and
to open the circuit equally safely also in case of very fast
deterioration (short-circuit) of the protection element, in-
herently performing the function of the fuse. At the same
time it is wished, in both situations, for the disconnector
to be capable of effectively extinguishing any forming of
an arc, interrupting also high short-circuit currents. The
proposed arrester structure, despite performing all these
functions, must be able to maintain a small bulk to be
housed in standard frames.

[0017] These objects are achieved through the fea-
tures set forth in essential terms in the attached claims.
[0018] In particular, according to a first aspect of the
invention, itis provided a surge arrester comprising a first
and a second electric terminal for connection to the active
leads of an electric plant, between which a protection
element is inserted, provided with a pair of electrodes,
between said first electric terminal and the electrode of
the protection element a disconnector being provided
which comprises a conductive, resilient, flexible lamina
having a base end electrically wired to said first electric
terminal and a distal end maintained electrically connect-
ed to said electrode by a welding of a low-melt conductive
material, wherein said lamina is mounted elastically bi-
ased according to a direction so as to push said distal
end away from said electrode and it is made with a thick-
ness below 0.5 mm and of a conductive material with a
conductivity much lower than that of copper (IACS<60)
such as to melt/sublimate following heating by Joule ef-
fect upon the passing of a short-circuit current.

[0019] According to anadditional apsect, between said
base end of the lamina and said electrodeof the protec-
tion elementa sliding guide is provided for anintercepting
cursor biased in a longitudinal direction of said sliding
guide by preloaded elastic means, and wherein at least
aninclined portion of said lamina runs through said sliding
guide at a certain angle to the longitudinal sliding axis
thereof, said inclined portion of the lamina acting as abut-
ment and holding element for a head end of said cursor.
[0020] Preferably, the head end of said intercepting
cursor has a longitudinal groove apt to engage tightly
with a tooth protruding from a travel-end wall of said slid-
ing guide.

[0021] Still preferably, the head end of said intercepting
cursor has a wedge-like surface, inclined with re-spect
to a sliding axis of said sliding guide according to the
same angle of said inclined portion of said resilient, flex-
ible lamina.

[0022] Said sliding guide is limited by a partition wall
whereon at least a portion of said lamina rests in said
preloaded condition.

[0023] According to a different aspect, it is provided a
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surge arrester comprising a first and a second electric
terminals for connecting to the active leads of an electric
plant, between which a protection element is inserted,
provided with a pair of electrodes electrically wired to
said electric terminals, between said first electric terminal
and an electrode of the protection elementadisconnector
being provided comprising a conductive, resilient, flexible
lamina and having a base end electrically wired to said
first electric terminal and a distal end maintained electri-
cally connected to said electrode, in a condition of elastic
preload, through a welding with low-melt material, where-
in between said base end of the lamina and said electrode
of the protection element a sliding guide is provided for
an intercepting cursor biased in a longitudinal direction
of said sliding guide by preloaded elastic means, and in
that at least an inclined portion of said lamina runs
through said sliding guide at a certain angle to the longi-
tudinal sliding axis thereof, said inclined portion of the
lamina acting as abutment and holding element for a
head end of said cursor.

[0024] The head end of said intercepting cursor can
have a wedge-like surface, inclined with re-spect to a
sliding axis of said sliding guide according to the same
an-gle of said inclined portion of the resilient, flexible lam-
ina.

[0025] Preferably said cursor has alongitudinal groove
apt to engage with a corresponding longitudinal ribbing
of the sliding guide.

[0026] Further, the sliding guide is limited by a partition
wall whereon at least a portion of said lamina rests in
said preloaded condition.

[0027] A further aspect is that said inclined portion of
the lamina ends with a bent welding foot, making up said
distal end.

[0028] Preferably, said intercepting cursor is made of
BMC material (Bulk Moulding Com-pound) complying
with the UL 94 standard with a flammability class HB and
preferably with degasifying properties through the re-
lease of CO, in the presence of electric arc.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Further features and advantages of the inven-
tion are in any case more evident from the following de-
tailed description of preferred embodiments, given purely
as a non-limiting example and illustrated in the attached
drawings, wherein:

fig. 1 is a schematic elevation side view, with parts
removed, of the arrester structure according to the
invention in an intact condition and with the discon-
nector at rest;

fig. 2 is a similar view to that of fig. 1, but in a dete-
riorated condition and with the disconnector in an
initial, circuit-opening phase; and

fig. 3is a similar view to that of fig. 1, in a deteriorated
condition and with the disconnector having reached
the final condition and having completed the opening
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of the circuit. DETAILED DESCRIPTION OF A PRE-
FERRED EMBODIMENT

[0030] As the different side views show, an arrester is
housed in a box body, module C, of such dimensions as
to be housed in a single standard module wired up within
an electric box for LV (low voltage) electric plants. In this
module C two opposite electric terminals are housed, in
a manner known per se - a first electric terminal 1 for the
connection of the phase lead and a second electric ter-
minal 2 for the connection of the protection lead or the
neutral lead - between which a protection element (typ-
ically avaristor) is arranged, schematised here by a wafer
3, on the opposite surfaces of which respective conduc-
tive electrodes are arranged (in the drawings an elec-
trode 4 only is shown, the other one on the opposite side
being not visible in the drawing).

[0031] Electrode 4 is electrically wired to phase electric
terminal 1, while the opposite electrode is wired to the
ground or to neutral electric terminal 2. The connection
between electrode 4 and phase electric terminal 1 is ac-
complished through lead means making up an element
of the disconnector. In particular, such lead means of the
disconnector is in the shape of a flexible lamina 5, which
is elastically preloaded and joined to electrode 4 by a
suitable low-melt welding in the site marked by 5d.
[0032] The material used in the low-melt welding typ-
ically belongs to the group of alloys based on tin, lead,
bismuth, indium in binary or ternary, euteptic and non-
euteptic formations, with melting ranges comprised be-
tween 120°C and 180°C.

[0033] In the exemplifying embodiment illustrated in
the drawings, the lamina 5 of the disconnector is gener-
ically bent into an S or U shape (so as to have a better
shape flexibility), having:

- afirst portion 5a physically and electrically joined to
the body of electric terminal 1, which continues in

- a second portion 5b which runs adjacent to a rigid
wall 11 inside box body C, and in

- athirdflexible portion 5c, which projects cantilevered
from the rigid support wall 11, forming a resilient flex-
ion knee joint 5¢’ with the second portion 5b, and in

- afourth terminal foot-shaped portion 5d, further bent
(with an angle of about 60°) with respect to third por-
tion 5¢, welded (in the site of standard operation)
with low-melt welding material to the electrode 4 of
varistor 3.

[0034] The lead means of the disconnector, in form of
said metal lamina, is resilient and maintained deflected
(hence elastically preloaded) in the operating position
illustrated in fig. 1, against the reaction of the fixed rigid
wall 11, by the welding on electrode 4.

[0035] During ordinary operation (rest condition of the
disconnector), this embodiment ensures electric conti-
nuity between electric terminal 1 and the electrode 4 of
the varistor, through lamina 5.
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[0036] According to an aspect of the invention, lamina
5 is preferably manufactured with a small thickness (in
the order of few tenths of millimetre, for example 0.2-0.3
mm) and with a material with electric conductivity below
that of copper, for the reasons which will be explained
further on. An exemplifying level of conductivity may be
an IACS (International Annealed Copper Standard) < 60.
The material preferably consists of a copper alloy with
such elements as to change the conductivity thereof
(copper IACS < 90) and impart resilient properties to a
notoriously ductile and malleable but non-elastic materi-
al.

[0037] According to a further aspect of the invention,
furthermore, between the rigid abutmentwall 11 of lamina
5 and an inner compartment 12 housing varistor 3, a cur-
sor 7 for arc intercepting and compressing it is defined,
which cursor is guided along a sliding path by guide
means 6.

[0038] In particular - as visible in the drawings - guide
6 hs two parallel walls (rigid wall 11 and an opposite pe-
rimeter wall of compartment 12), which guide the longi-
tudinal sliding movement of cursor 7, and two travel-end
walls, a starting one 13 and a finishing one 14. Cursor 7
is biased and pushed from starting wall 13 towards fin-
ishing wall 14 by preloaded elastic means, for example
a precompressed spring 8 (better appreciated in the
drawings 2 and 3). Cursor 7 is preferably provided with
a longitudinal groove 7a, meant to engage with and slide
on a longitudinal ribbing 9 arranged inside guide 6.
[0039] Preferably, especially when the device is meant
to operate with alternate currents, cursor 7 is made of
BMC (Bulk Moulding Compound) material complying
with the UL 94 standard with a flammability class HB and
preferably with degasifying properties through the re-
lease of CO, in the presence of electric arc.

[0040] The third inclined portion 5c¢ of resilient lamina
5 is arranged so as to intercept the sliding path of cursor
7: as visible in the drawings, inclined portion 5¢ runs
through guide 6 with a certain inclination angle with re-
spect to the longitudinal guiding axis, typically an incli-
nation angle of the order of 45°-70°, preferably about 60°.
Correspondingly, the head end of cursor 7 has at least
a front surface portion 7b which is at a certain angle to
the longitudinal axis, defining a kind of wedge-like surface
7b which, matching the same inclination angle, rests
evenly on the inclined portion 5c¢ of resilient lamina 5.
[0041] With this construction, in the rest condition of
the disconnector (when foot 5d is welded to electrode 4),
cursor 7 is constrained between starting wall 13 and the
inclined portion 5c of lamina 5, overcoming the precom-
pression stress of spring 8.

[0042] Moreover, on the head end of cursor 7 a longi-
tudinal groove 7c is also provided, the function of which
is illustrated further on; groove 7c is preferably obtained
in correspondence of longitudinal groove 7a. Corre-
spondingly, on finishing wall 14 a tooth 15 is provided,
longitudinally projecting, preferably in correspondence
of ribbing 9, and apt to engage tightly with the groove 7¢c
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of cursor 7.

[0043] In a condition of integrity of the arrester and
hence in a rest condition of the disconnector, the portion
5b of the lamina is adjacent to the inner wall 11 which
runs longitudinally to the sliding path of guide 6, while
inclined portion 5c is bent towards the varistor and inter-
cepts with a certain angle the guide 6 and hence the
sliding path of cursor 7, representing an element of stop-
ping and abutment of the head end of cursor 7 biased by
spring 8. Therefore cursor 7 is retained in position - sig-
nificantly loaded by spring 8 (for example with a force of
about 5-10 N) - due to the support of head 7b on the
inclined portion 5c of lamina 5, which is in turn retained
in position by the welding in 5d.

[0044] When, due to the slow deterioration of the pro-
tection element in form of a varistor, current (even of low
intensity, but continuously) begins to flow through the
lamina 5 of the disconnector, it ends up heating the weld-
ing site between electrode 4 and foot 5d, until causing
the welding material to melt and hence interrupting the
constraint.

[0045] When, due to the very fast deterioration (short-
circuit) of the protection element (typically a varistor), a
high value of current - that of a prospective short-circuit
- flows through resilient lamina 5, said lamina behaves
like afuse. As amatter of fact, run-through by high current
values, a small portion oflamina 5 tends to melt/sublimate
in the proximity of the welding spot interrupting the con-
straint in this case also. Therefore it is not necessary to
insert a further auxiliary fuse in series to the arrester.
That advantageously contributes to the reduction of bulk
of the system provided with the arrester according to the
invention.

[0046] In both activation modes of the disconnector,
under its own elastic preload tension, lamina 5 is released
and snaps into the opening position shown in fig. 2. The
detachment of lamina 5 from electrode 4 is also favoured
by the thrust of the cursor 7 preloaded by spring 8 which
- due to the wedge-like end surface thereof - tends to
impart a force with a transversal component to the weld-
ing surface of foot 5d.

[0047] Upon this condition occurring, cursor 7 is no
longer retained and is triggered towards the finishing wall
14 (the one at the bottom in the drawing) moving lamina
5 further away from the main area of the sliding guide 6
and hence of electrode 4, as shown in fig. 3.

[0048] With this movement, sliding cursor 7 accom-
plishes multiple mutually synergistic actions aimed at the
interruption of the electric arc:

a) it accelerates to the highest degree the moving
away of lamina 5 from the welding site on electrode
4; it hence reduces the opportunity for an arc forming
and, should said arc form, it reduces the energy
passing through, thereby reducing the duration time
of the conduction phase;

b) it remarkably lengthens, through mechanic elon-
gation, any arc which should form between electrode
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4 and lamina 5; this is a first effective action aimed
at increasing the resistance of the electric arc;

c) the forward displacement of cursor 7 in guiding
chamber 6 produces a volume reduction of the arc
chamber, with consequent compression of the col-
umn of ionised gas, increasing the density thereof;
upon the density increasing, the resistance increas-
es: this is a second effective action aimed at increas-
ing the resistance of the electric arc;

d) in the (optional) case of the cursor being made of
natural BMC material with flammability class HB ac-
cording to the UL 94 standard, due to the electric
arc, it releases CO, into guiding chamber 6, in an
amount proportional to the temperature of the elec-
tric arc pushed therein. CO,, disrupts the arc, deter-
mining a resulting resistance increase; since the
temperature is a function of the developed energy,
the disrupting action is proportional to the square of
the current, times the time of the arc duration; that
intensifies the above-said second effective action
aimed at increasing the resistance of the electric arc;
e) the engagement at speed of tooth 15 with groove
7c¢ (position of fig. 3,) in addition to generating a fur-
ther localised micro-compression of the plasma, cre-
ates an effect of final mechanic cutting tending to cut
off the residue of the column of ionised gas: this is
a third effective action aimed at interrupting the arc.

[0049] This configuration, obtained by the synergistic
combination of a resilient lamina and of an elastically
loaded cursor, even in its simplicity, is highly effective for
the safe turning off of the arc by the disconnecting appa-
ratus. Advantageously, moreover, the compactness of
the elements forming the disconnector and the short
movements necessary for operation, allow to offer ex-
tremely reduced bulk levels, so that the containment box
body may be housed in a single standardised module C
of the LV electric boards.

[0050] Although it is not considered necessary to de-
scribe it in detail, it must be considered that it is advan-
tageous to employ also an element sensitive to the move-
ment of the intercepting cursor, which makes the out-of-
order condition of the arrester following the disconnector
action visible to the outside of the device. For example,
in the drawings a secondary cursor 20 has been repre-
sented which is transversally pushed towards intercept-
ing cursor 7, in correspondence of starting wall 13. When
the intercepting cursor is activated and moves from the
inoperative position thereof, it frees space for secondary
cursor 20, which can move from its home position (fig.
1) and perform a minimum displacement (position of fig.
3) which may be detected from the outside by an optical
sign easily perceived by an operator’s glance. Itis evident
that such signalling mechanism may take up also other,
different shapes without significantly affecting the main
teaching provided here.

[0051] Finally, itmust be noticed that the preferred em-
bodiment described here advantageously provides that
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the longitudinal sliding axis of the intercepting cursor be
arranged according to a line making up the head of the
T shape of containment body C. It is not ruled out that
various orientations may be provided, despite obtaining
at least part of the inventive results described here.
[0052] However, it is understood that the invention
must not be considered limited to the particular arrange-
ment illustrated above, which represents only an exem-
plifying embodiment thereof, but that different variants
are possible, be they internal or external with respect to
the SPD, all within the reach of a person skilled in the
field, without departing from the scope of protection of
the invention, as defined by the following claims.

Claims

1. Asurgearrester comprising afirstand a second elec-
tric terminal (1, 2) for connection to the active leads
of an electric plant, between which a protection ele-
ment (3) isinserted, provided with a pair of electrodes
(4), between said first electric terminal (1) and the
electrode (4) of the protection element (3) a discon-
nector being provided which comprises a conduc-
tive, resilient, flexible lamina (5) having a base end
(5a) electrically wired to said first electric terminal (1)
and a distal end (5d) maintained electrically connect-
ed to said electrode (4) by a welding of a low-melt
conductive material, characterised in that said lam-
ina (5) is mounted elastically biased according to a
direction so as to push said distal end (5d) away from
said electrode (4) and it is made with a thickness
below 0.5 mm and of a conductive material with a
conductivity much lower than that of copper
(IACS<60) such as to melt/sublimate following heat-
ing by Joule effect upon the passing of a short-circuit
current.

2. Thersurgearresterasclaimedin 1, whereinbetween
said base end (5a) of the lamina (5) and said elec-
trode (4) of the protection element (3) a sliding guide
(6) is provided for an intercepting cursor (7) biased
in a longitudinal direction of said sliding guide (6) by
preloaded elastic means (8), and wherein at leastan
inclined portion (5¢) of said lamina (5) runs through
said sliding guide (6) at a certain angle to the longi-
tudinal sliding axis thereof, said inclined portion (5c)
of the lamina acting as abutment and holding ele-
ment for a head end (7b) of said cursor (7).

3. The surge arrester as claimed in 2, wherein the head
end (7b) of said intercepting cursor (7) has a longi-
tudinal groove (7c¢) apt to engage tightly with a tooth
(45) protruding from a travel-end wall (14) of said
sliding guide (6).

4. The surge arrester as claimed in 2 or 3, wherein the
head end (7b) of said intercepting cursor (7) has a
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wedge-like surface, inclined with respect to a sliding
axis of said sliding guide (6) according to the same
angle of said inclined portion (5¢) of said resilient,
flexible lamina (5).

The surge arrester as claimed in anyone of claims 2
to 4, wherein said sliding guide (6) is limited by a
partition wall (11) whereon at least a portion (5b) of
said lamina (5) rests in said preloaded condition.

Asurge arrester comprising afirstand asecond elec-
tric terminal (1, 2) for connecting to the active leads
of an electric plant, between which a protection ele-
ment(3)isinserted, provided with a pair of electrodes
(4) electrically wired to said electric terminals, be-
tween said first electric terminal (1) and an electrode
(4) of the protection element (3) a disconnector being
provided comprising a conductive, resilient, flexible
lamina (5) and having a base end (5a) electrically
wired to said first electric terminal (1) and a distal
end (5d) maintained electrically connected to said
electrode (4), in a condition of elastic preload,
through a welding with low-melt material, character-
ised inthat between said base end (5a) of the lamina
(5) and said electrode (4) of the protection element
(3) a sliding guide (6) is provided for an intercepting
cursor (7) biased in a longitudinal direction of said
sliding guide (6) by preloaded elastic means (8), and
in that atleast an inclined portion (5c) of said lamina
(5) runs through said sliding guide (6) at a certain
angle to the longitudinal sliding axis thereof, said in-
clined portion (5c¢) of the lamina acting as abutment
and holding element for a head end (7b) of said cur-
sor (7).

The surge arrester as claimed in 6, wherein the head
end (7b) of said intercepting cursor (7) has a longi-
tudinal groove (7c) apt to engage tightly with a tooth
(15) protruding from a travel-end wall (14) of said
sliding guide (6).

The surge arrester as claimed in 6 or 7, wherein the
head end (7b) of said intercepting cursor (7) has a
wedge-like surface, inclined with respect to a sliding
axis of said sliding guide (6) according to the same
angle of said inclined portion (5¢) of the resilient,
flexible lamina (5).

The surge arrester as claimed in 6, 7 or 8, wherein
said cursor (7) has a longitudinal groove (7a) apt to
engage with a corresponding longitudinal ribbing (9)
of the sliding guide (6).

The surge arrester as claimed in any one of claims
6 to 9, wherein said sliding guide (6) is limited by a
partition wall (11) whereon at least a portion (5b) of
said lamina (5) rests in said preloaded condition.

10

15

20

25

30

35

40

45

50

55

1.

12.

The surge arrester as claimed in any one of claims
6 to 10, wherein said inclined portion (5c) of the lam-
ina ends with a bent welding foot, making up said
distal end (5d).

The surge arrester as claimed in any one of claims
2 to 11, wherein said intercepting cursor (7) is made
of BMC material (Bulk Moulding Compound) com-
plying with the UL 94 standard with a flammability
class HB and preferably with degasifying properties
throughtherelease of CO, in the presence of electric
arc.
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1. claims: 1-12

Surge arrester comprising a first and a second electric
terminal for connection to the active leads of an electrical
plant, between which a protection element is inserted,
provided with a pair of electrodes electrically wired to
said connection terminals, between said first terminal (1)
and an electrode (4) of the protection element (3) a
disconnector comprising a conductive, resilient, flexible
lamina (5) being provided having a base end (5a)
electrically wired to said first terminal (1) and a distal
end (5d) electrically connected to said electrode (4), in a
state of elastic preload, through a welding with Tow-melting
material,

characterised in that between said base end (5a) of the
lamina (5) and said electrode (4) of the protection element
(3) a sliding guide (6) for an interception cursor (7)
biased in a longitudinal direction of said sliding guide (6)
through preloaded elastic means (8) being provided, and in
that at least an inclined portion (Sc) of said lamina (5)
crosses said sliding guide (6) with a certain angle with
respect to the longitudinal sliding axis thereof, said
inclined portion (Sc) of the lamina acting as abutment and
holding element for a head end (7b) of said cursor (7).

1.1. claims: 6-11(completely); 12(partially)

A surge arrester comprising a first and a second electric
terminal for connecting to the active leads of an electric
plant, between which a protection element is inserted,
provided with a pair of electrodes electrically wired to
said electric terminals, between said first electric
terminal and an electrode of the protection element a
disconnector being provided comprising a conductive,
resilient, flexible lamina and having a base end
electrically wired to said first electric terminal and a
distal end maintained electrically connected to said
electrode, in a condition of elastic preload, through a
welding with Tow-melt material,

characterised in that between said base end of the lamina
and said electrode of the protection element a sliding guide
is provided for an intercepting cursor biased in a
longitudinal direction of said sliding guide by preloaded
elastic means , and in that at least an inclined portion of
said Tamina runs through said sliding guide at a certain
angle to the longitudinal sliding axis thereof, said
inclined portion of the lamina acting as abutment and
holding element for a head end of said cursor .

Please note that all inventions mentioned under item 1, although not
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