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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from Ita-
lian patent application no. 102022000006536 filed on
April 1st, 2022.

Technical field

[0002] The technical field of reference of the present
invention refers to electrical switchboards or electrical
cabinets, in particular of high/medium voltage, which
receive voltage from specially provided voltage bars
and supply current through lines directed towards down-
stream users. In particular, the technical field of the
present invention refers to a loading assembly of the
switch for electrical cabinets, i.e. to the assembly which
is actuated by the operator for reaching the conditions
suitable for switching on the switchboard bymeans of the
switch. In such context, the present invention will deal
with the problemof how to offer a loading assembly of the
switch having reduced size and in which many function-
alities are concentrated in an innovative manner in a
specific position of the assembly. State of the art
[0003] As indicated in thepreviouschapter, thepresent
invention refers to a loading assembly of a switch for an
electrical cabinet or an electrical switchboard. In general,
a person skilled in the art operating in this sector is
familiar with what a switch assembly for an electrical
switchboard is, what the relative loading assembly is
and which are the devices composing such assemblies
and the functionalities thereof. By way of example, it is
possible to mention prior patents EP1538650 and
EP1226596 as evidence of the reputation of the
switch-disconnector assemblies and of the knowledge
of the person skilled in the art in this sector.
[0004] Very briefly, a loading assembly of a switch
comprises a loading spring which is loaded by means
of a specially provided lever. The complete loading ne-
cessary for creating the conditions for switching on the
switchboard provides for a plurality of loading cycles of
the spring and the operator is thus required to handle the
operating lever several times between a first dead centre
(rest position) and a second dead centre (second posi-
tion). Between theoperating lever and the loading spring,
a specially provided transmission is present which is
usually made in the form of a series of gear wheels. A
first gear wheel is coupled to an end of the lever in the
sense that both of these elements are rotatable about the
same axis centred in the pin of the first gear wheel. In this
manner, by acting in rotation on the opposite free end of
the lever, the rotation of the first gear wheel is driven and
the latter, in turn, drives in rotation the remaining wheels
acting on the loading spring.
[0005] In such context, it is known to provide for a first
"idle" section of movement of the lever starting from the
rest position. In this first section, the motion is thus not

transmitted to the transmission and facilitates the opera-
tor in thefirst loadingphases. It is further known toprovide
for end-of-strokes of the movement of the lever (both at
the rest position and at that of maximum excursion), and
return springs are also provided for returning the lever in
the rest position.
[0006] Thus, according to the prior art, the devices
provided for the aforementioned three functions (lever-
gear decoupling in the first movement, end-of-stroke and
lever return in rest position) are arranged in the assembly
in different positions and involve, each time, different
elements making the assembly complex and bulky.
[0007] US5850909 describes an electrical switching
mechanism for the quick connection and release, in
particular for electric vehicles.
[0008] US5896258A describes an assembly for open-
ing a power supply circuit which in anomalous conditions
automatically closes after a short time interval.

Description of the invention

[0009] Starting from such prior art, an object of the
present invention is to provide an innovative loading
assembly of a switch, in particular a switch for electrical
cabinets, capable of offering an innovative and alterna-
tive solution to the loading assemblies currently known.
[0010] In particular, the main object of the present
invention is to offer a loading assembly of a switch for
electrical cabinets in which the "idle" functions of the
operating lever in the first movement, the end-of-strokes
of the motion of the lever and the lever return in rest
positionare integrated in theassembly inasingleposition
making the assembly compact and more efficient.
[0011] In accordancewith such objects, the implemen-
tation of the present invention requires the presence of a
loading assembly of a switch of an electrical switchboard
in which the loading assembly comprises:

- a loading spring for loading the switch (which can be
defined as main spring);

- an driving lever cyclically movable from a first (rest)
position to a second (maximum excursion) position
to perform loading strokes of the spring;

- a transmission on one side coupled to the operating
lever and on the other side to the loading spring.

[0012] The motion of the lever is rotatory about a first
end coupled to a frame which supports the transmission.
Inuse, in the first position the lever is substantially vertical
and the operator has to hold it at its free end so as to
manually actuate the rotation thereof.
[0013] As previously mentioned, it is known to provide
for the first motion phases of the lever not to determine a
loading of the main spring. According to the present
invention, such effect is directly integrated in the coupling
between the operating lever and the transmission (i.e. in
the coupling between the first end of the lever and the
transmission) in such a way that during the loading
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strokes the lever actuates the transmission only after
passing an intermediate position between the first and
second position.
[0014] According to the invention, the transmission
comprises at least one first gear and thus the first end
of the operating lever is coupled to such first gear. The
first gear is made in the form of a rotatable gear wheel in
rotation about a pin with an axis A. In such example, also
the first end of the lever is rotatable about the same axis
A. The gear wheel comprises a sleeve fitted on the pin
which supports in an upper portion thereof a gear ring.
The first end of the lever and a lower portion of the
aforementioned sleeve comprise shaped coupling por-
tions so as tomake a coupling in which only after passing
the intermediate position the motion of the lever drives in
rotation the sleeve. The sleeve and the gear ring are, in
turn, coupled in such a way that only during the loading
stroke of the lever the sleeve drives the gear ring. In the
stroke of the lever from the second to the first position the
lever drives back only the sleeve without thus handling
the gear ring which otherwise would unload the main
spring.
[0015] As previously mentioned, the assembly of the
present invention also comprises end-of-strokes so as to
limit the rotation of the lever. According to the present
invention also such functionality is obtained at the cou-
pling of the lever to the first gear wheel gear. According to
an embodiment, the aforementioned end-of-stroke de-
vice comprises a fixed pin protruding from a plate and is
housed in a slotted seat formed in an object or body
connected to the previously mentioned lower portion of
the sleeve of the gear wheel. Such object, unlike the gear
ring, is integral with the sleeve so as to be handled in both
strokesof the lever andbeable to cyclically goback to the
start positions in which it locks the maximum excursions
of the lever. Therefore, during the loading stroke of the
lever, once driven in rotation the sleeve, this carries the
end-of-stroke body and the gear wheel with it. The lever
moves until the fixed pin is at the opposite end of the
slotted seat relative to the rest position.
[0016] A return spring of the lever is preferably present
configured to force the lever from the second to the first
position, and is arrangedat the couplingof the lever to the
first gear wheel gear. As described above, the coupling
between lever and gear wheel is such that, in the unload-
ing stroke of the lever between second and first position,
the gear ring is not moved so that the main spring does
not lose the loading acquired in the previous cycle. Only
the sleeve and the end-of-stroke body are driven back by
the lever after a small idle movement from the second to
the first position.
[0017] According to an embodiment, the return spring
comprises a first end constrained to the first end of the
lever and a second end directly or indirectly constrained
to a fixedpart of the structure, preferably to a fixedportion
of the first gear wheel.
[0018] The return spring in any case produces the
complete return of the lever in the original rest position.

List of the figures

[0019] Further characteristics and advantages of the
present invention will be apparent from the following
description of a non-limiting example embodiment there-
of, with reference to the accompanying drawings, where-
in:

- Figure 1 shows a schematic view of an example of a
loading assembly of a switch for electrical cabinets
according to the present invention;

- Figure 2 shows a schematic section view of a portion
of the assembly of Figure 1 along reference II in-
dicated in Figure 1;

- Figures 3, 4 and6 showschematic section views of a
portionof theassemblyofFigure2along reference III
indicated in Figure 2 in different configurations of use
of the assembly;

- Figures 5 and 7 show schematic section views of a
portion of the assembly of Figure 2 along reference
IV indicated in Figure 2 in the configurations of use of
the assembly of Figures 4 and 6.

Description of an embodiment of the invention

[0020] With reference to the accompanying figures,
Figure 1 shows a schematic view of an example of a
loading assembly of a switch for electrical switchboards
according to the present invention. In such figure, the
loading assembly is indicated, as a whole, by reference
numeral 1. According to the (non-limiting) example
shown in Figure 1, the assembly 1 comprises a frame
2 in the form of at least one wall or plate 3. The plate 3 is
flat and thus substantially defines a plane. The assembly
1 comprises anoperating lever 4at anedgeof theplate 3.
Such lever 4 comprisesa first end5coupled in a rotatable
manner to the plate about an axis A orthogonal to the
plate 3. As it will be evident in the following, such axis A is
the same axis of rotation of the gear wheel indicated by
reference numeral 6 in Figure 1. The lever 4 further has
an opposite free end 7 configured to be handled and
moved by the operator as well as a hooked intermediate
portion 8. The function of the hooked portion 8 is to forma
small gripping portion (of the type capable of housing the
finger of a hand) which is utilized in the first movement of
the lever. In fact, in the rest position, the lever 4 is so flush
with the plate that the operator cannot insert his/her hand
between the plate 3 and the end 7. The fact that the
portion 8 is small and capable of housing only one finger
does not constitute a problem because, as it will be
described in the following, the first movement of the lever
does not drive inmotion other components of the assem-
bly.
[0021] These, in fact, will be driven only after a given
angle of inclination of the lever 4 inwhich theend7canbe
entirely grabbed and handled with the necessary force.
As mentioned, the first end 5 of the lever 4 is rotatable
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about an axis A which is also the axis of rotation of a first
gear wheel 6. As is visible in this example, a second
wheel 9 is also present coupled to the first wheel 6 which
acts on the loading spring 10. The operation of the
assembly of Figure 1 is thus the following. Starting from
theposition represented inFigure1, theoperator handles
the lever 4 acting in the small portion 8making the lever 4
make a rotation about the axis A which takes it from the
first rest position to a first intermediate position. In such
excursion, the end 5 of the lever 4 does not actuate the
transmission. Only after passing such first intermediate
position, i.e. continuing in the rotation of the lever 4 about
the axis A, the end 5 of the lever 4 drives in rotation the
gear wheel 6. The latter drives the second gear wheel 9
which, in turn, actuates the loading spring 10. Therefore,
in such example, as in general according to the present
invention, it is the coupling between the end 5 of the lever
4 and first gear wheel 6 to be configured to allow the first
"idle" section of movement of the lever 4.
[0022] Figure 2 shows a schematic section view of a
portion of the assembly of Figure 1 along reference II
indicated in Figure 1. In such figure, it is visible that the
gear wheel comprises a pin 11 along the axis A which
supports in rotation a sleeve 20which, in turn, supports a
gear ring 21. The sleeve 20 comprises an upper portion
(along the axis A) which supports the gear ring 21. The
coupling between these elements is unidirectional, i.e.
the sleeve drives the gear ring 21only along themotion of
the lever between the first and second position; in the
opposite stroke, only the sleeve20 is driven by the lever 4
with gear ring 21 stopped. The coupling between the end
5 of the lever 4 and sleeve 20 occurs at a lower portion 12
in the sleeve 20 in the proximity of the plate 3. Figure 3
shows a section view of the portion of Figure 2 along
plane III andallows seeinghow the lower portion 12of the
sleeve 20 and the end 5 of the lever 4 are shaped
respectively in this example. As is visible, the lower
portion 12 of the sleeve 20 of the wheel 6 has a section
parallel to the plate 3 having a substantially square
shape. The end 5 of the lever 4 comprises a seat 13 in
which the lower portion 12 is inserted. According to this
example, the seat 13 has a square shape but with V-
shaped sides, hence a first rotation of the lever 4 about
the axis A from the first to the second position does not
engage the portion 12 and does not drive in rotation the
sleeve 20 (and thus not even the gear ring 21). Only after
such first movement, a different configuration is reached
between seat 13 and lower portion 12 (visible in Figure 4)
inwhich all further rotations of the lever 4 about the axis A
from the first to the second position drive in rotation the
sleeve 20 and with it in a unidirectional manner also the
ring 21. Figure 6 shows the final position of the lever 4 in
which its rotation from the initial position drove in rotation
thewheel 6.Byeffect of thegeometryof theseat13andof
the portion 12 also starting from the position of Figure 6
for going back to the first position there is a first "idle"
section of rotation of the lever 4 in which the sleeve 20 is
not driven in rotation. Beyond such first idle section, the

lever 4 drives the sleeve 20 whereas the ring 21 remains
stopped.
[0023] According to the present invention, the first and
second position of the lever 4 beyond which it is not
possible to go are defined by the presence of an end-
of-stroke device it too integrated at the lever 4 - wheel 6
coupling zone. Figure 7 shows to suchpurpose abody14
coupled to the lower portion 12 of the sleeve 20 and
interposed between the wall 3 and the portion 5 of the
lever 4. Such body 14, which in Figure 2 is at the height of
the section indicated by IVandwhich can be of one piece
or simply integral with the sleeve, is indicated in Figure 7
and is also visible in minimum part in Figure 6. As is
visible, such body 14 comprises a C-shaped slotted seat
16 which houses a protruding fixed pin 15 of the plate 3.
The body 14 is always integral in both directions with the
sleeve 20. In the position of initial drive of the sleeve 20,
the pin 15 is at a first end of the seat 16 (Figure 5) and
once in contact with the opposite end (Figure 7) it inhibits
all further rotations of the sleeve 20 and thus of the lever
4.
[0024] Finally, Figure 2 allows noting how also the
return spring 17 which forces the lever 4 towards the rest
position is integrated in the coupling zone between lever
4 and gear 6. In this example, the spring 17 comprises an
end coupled to a pin 18 protruding from the end 5 of the
lever 4 and an opposite end coupled to an upper plate 19
of the supporting wheel 6 of the pin 11. Since the plate 19
remains stopped relative to the plate 3, the return of the
spring 17 acts from the firstmovements of the lever 4 and
allows recovering also the first phase of the rotation in
which the wheel 6 is not moved by the lever 4.
[0025] The return stroke of the lever 4 from the second
towards the first position endswhen theend-of-stroke pin
goes back in the opposite position of the seat. As already
mentioned, the coupling between the sleeve 20 and the
gear ring 21 is configured in such a way that during the
return stroke the sleeve 20 does not drive back the gear
ring 21 but only the body 14 with the end-of-stroke slot.
Therefore, the lever 4 in the return stroke first accom-
plishes a small idle section and then drives back only the
sleeve 20 and the end-of stroke 14 (not the gear wheel
21).
[0026] It is evident that modifications and variations
can bemade to the invention described herein relative to
the example shown in the figures. The main aspect, in
fact, of the present invention lies in the particular and
common location inside the assembly of the functions of
"idle" of thefirst sectionof the lever, of end-of-strokeof the
lever and of return of the lever in the rest condition.

Claims

1. A loading assembly of a switch of an electrical
switchboard, the assembly (1) comprising:

- a loading spring (10) for loading the switch;
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- an operating lever (4) movable from a first
position to a second position to perform loading
strokes of the spring (10);
- a transmission (9) on one side coupled to the
operating lever (4) and on the other side to the
loading spring (10);

wherein the transmission (9) comprises at
least onegear (6)wheel, the operating lever
(4) comprising a first end (5) coupled to the
gear wheel (6);
wherein the assembly comprises a support-
ing wall (3), the gear wheel (6) coupled to
the lever (4) being supported in rotation
relative to the wall (3) by a pin (11) having
an axis (A); also the first end (5) of the lever
(4) being rotatable about the axis (A);
characterised in that
the gear wheel comprises a sleeve (20)
fitted rotatable in both directions on the
pin (11) and a gear ring (21) fitted on an
outer portion of the sleeve (20); the lower
portion of the sleeve (20) being a portion
configured to couple to the first end (5)of the
lever (4);
wherein the lower portion of the sleeve (20)
and the first end (5) of the lever (4) comprise
shaped coupling portions configured
in such away that during the loading stroke,
the lever (4) actuates the transmission (9)
only after passing an intermediate position
between the first and second position;
wherein the coupling between sleeve (20)
and gear ring (21) is such that the sleeve
(20) drives in rotation the gear ring (21) only
during the loading stroke of the lever (4)
from the first to the second position; from
the second to the first position the lever (4)
drives in rotation the sleeve (20) with gear
ring (21) stopped so as not to lose the
loading made on the main spring (10).

2. Assemblyasclaimed inclaim1,wherein thecoupling
between theoperating lever (4) and thesleeve (20) is
configured such that also during the motion of the
lever (4) from the second to the first position the
sleeve (20) is driven only after passing a second
intermediate position between the second and the
first position.

3. Assembly as claimed in claim1or 2, wherein an end-
of-stroke device is provided to limit the rotation of the
lever (4).

4. Assembly as claimed in claim 3, wherein the end-of-
stroke device comprises a fixed pin (15) protruding
from a plate (3) housed in a slotted seat (16) formed
in a body (14) integral in both directions of rotation

with the lower portion (12) of the sleeve (20) of the
gear wheel (6).

5. Assembly as claimed in any one of the preceding
claims, wherein a return spring (17) is provided
configured to force the lever (4) from the second to
the first position.

6. Assembly as claimed in claim 5, wherein the return
spring (17) comprises a first end constrained to the
lever (4) and a second end constrained to a fixed
portion (19) of the assembly.

7. Assembly as claimed in claim 6, wherein a fixed
portion (19) of the assembly is an upper plate (19)
coupled to the pin (11) of the gear wheel (6) stopped
relative to the plate (3).

Patentansprüche

1. Ladeanordnung eines Schalters eines elektrischen
Schalttafels, wobei die Anordnung (1) Folgendes
umfasst:

- eine Ladefeder (10) zum Laden des Schalters;
- einen Betätigungshebel (4), der von einer ers-
ten Stellung in eine zweite Stellung bewegt wer-
den kann, um Ladehübe der Feder (10) durch-
zuführen;
- ein Getriebe (9), das auf einer Seite mit dem
Betätigungshebel (4) und auf der anderen Seite
mit der Ladefeder (10) gekoppelt ist;
wobei das Getriebe (9) mindestens ein Zahnrad
(6) umfasst, wobei der Betätigungshebel (4) ein
erstes Ende (5) umfasst, das mit dem Zahnrad
(6) gekoppelt ist;
wobei die Anordnung eine Stützwand (3) um-
fasst, wobei das mit dem Hebel (4) gekoppelte
Zahnrad (6) durch einen Stift (11) mit einer Ach-
se (A) in Bezug auf die Wand (3) drehbar ge-
lagert ist; wobei auch das erste Ende (5) des
Hebels (4) um die Achse (A) drehbar ist; da-
durch gekennzeichnet, dass
das Zahnrad eine Hülse (20) umfasst, die dreh-
bar in beiden Richtungen auf dem Stift (11)
montiert ist, und einen Zahnring (21), der auf
einem äußeren Abschnitt der Hülse (20) mon-
tiert ist; wobei der untere Abschnitt der Hülse
(20) einAbschnitt ist, der so konfiguriert ist, dass
er mit dem ersten Ende (5) des Hebels (4) ge-
koppelt werden kann;
wobei der untere Abschnitt der Hülse (20) und
das erste Ende (5) des Hebels (4) geformte
Kopplungsabschnitte umfassen, die so konfigu-
riert sind, dass derHebel (4) während des Lade-
hubs das Getriebe (9) erst nach einem Passie-
ren einer Zwischenstellung zwischen der ersten
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und der zweiten Stellung betätigt; wobei die
Kopplung zwischen der Hülse (20) und dem
Zahnring (21) so ist, dass die Hülse (20) den
Zahnring (21) nur während des Ladehubs des
Hebels (4) von der ersten in die zweite Stellung
in Drehung versetzt; von der zweiten in die erste
Stellung versetzt der Hebel (4) die Hülse (20) in
Drehung, wobei der Zahnring (21) angehalten
wird, umdieauf dieHauptfeder (10)aufgebrach-
te Ladung nicht zu verlieren.

2. Anordnung nach Anspruch 1, wobei die Kopplung
zwischen dem Betätigungshebel (4) und der Hülse
(20) so konfiguriert ist, dass auch während der Be-
wegung des Hebels (4) von der zweiten in die erste
Stellung die Hülse (20) erst nach einem Passieren
einer zweiten Zwischenstellung zwischen der zwei-
ten und der ersten Stellung angetrieben wird.

3. Anordnung nach Anspruch 1 oder 2, wobei eine
Hubendvorrichtung zur Begrenzung der Drehung
des Hebels (4) bereitgestellt ist.

4. Anordnung nach Anspruch 3, wobei die Hubendvor-
richtungeinen festenStift (15) umfasst, der auseiner
Platte (3) herausragt, die in einem geschlitzten Sitz
(16) untergebracht ist, der in einemKörper (14) aus-
gebildet ist, der in beiden Drehrichtungen mit dem
unteren Abschnitt (12) der Hülse (20) des Zahnrads
(6) fest verbunden ist.

5. Anordnung nach einem der vorstehenden Ansprü-
che, wobei eineRückstellfeder (17) bereitgestellt ist,
die so konfiguriert ist, dass sie den Hebel (4) von der
zweiten in die erste Stellung zwingt.

6. Anordnung nach Anspruch 5, wobei die Rückstellfe-
der (17) ein erstes Ende, das mit dem Hebel (4)
verbunden ist, und ein zweites Ende, das mit einem
festen Abschnitt (19) der Anordnung verbunden ist,
umfasst.

7. Anordnung nach Anspruch 6, wobei ein fester Ab-
schnitt (19) der Anordnung eine obere Platte (19) ist,
die mit dem Stift (11) des Zahnrads (6) gekoppelt ist,
das relativ zu der Platte (3) angehalten wird.

Revendications

1. Ensemble de réarmement d’un commutateur d’un
tableau de distribution électrique, l’ensemble (1)
comprenant :

- un ressort (10) de réarmement pour réarmer le
commutateur ;
- un levier (4) d’actionnement mobile d’une pre-
mière position à une deuxième position pour

effectuer des courses de réarmement du ressort
(10) ;
- une transmission (9) couplée d’un côté au
levier (4) d’actionnement et de l’autre côté au
ressort (10) de réarmement ;
dans lequel la transmission (9) comprend au
moins une roue (6) dentée, le levier (4) d’action-
nement comprenant une première extrémité (5)
couplée à la roue (6) dentée ; dans lequel l’en-
semble comprend une paroi (3) de support, la
roue (6) dentée couplée au levier (4) étant sup-
portée en rotation par rapport à la paroi (3) par
une goupille (11) ayant un axe (A) ; la première
extrémité (5) du levier (4) étant également rota-
tive autour de l’axe (A) ;
caractérisé en ce que
la roue dentée comprend un manchon (20)
ajusté de manière rotative dans les deux direc-
tions sur la goupille (11) et une couronne dentée
(21) ajustée sur une partie externe du manchon
(20) ; la partie inférieure du manchon (20) étant
une partie configurée pour se coupler à la pre-
mière extrémité (5) du levier (4) ;
dans lequel la partie inférieure dumanchon (20)
et la première extrémité (5) du levier (4)
comprennent des parties de couplage façon-
nées configurées de telle sorte que pendant la
course de réarmement, le levier (4) actionne la
transmission (9) uniquement après avoir dé-
passé une position intermédiaire entre la pre-
mière et la deuxième position ; dans lequel le
couplage entre le manchon (20) et la couronne
(21) dentée est tel que lemanchon (20) entraîne
en rotation la couronne (21) dentée uniquement
pendant la course de réarmement du levier (4)
de la première à la deuxième position ; de la
deuxième à la première position, le levier (4)
entraîne en rotation le manchon (20) avec la
couronne (21) dentée arrêtée de manière à ne
pas relâcher le réarmement effectué sur le res-
sort (10) principal.

2. Ensemble selon la revendication 1, dans lequel le
couplage entre le levier (4) d’actionnement et le
manchon (20) est configuré de sorte que, également
lors du mouvement du levier (4) de la deuxième à la
première position, le manchon (20) soit entraîné
uniquement après avoir dépassé une deuxième po-
sition intermédiaire entre la deuxième et la première
position.

3. Ensemble selon la revendication 1 ou la revendica-
tion 2, dans lequel un dispositif de fin de course est
prévu pour limiter la rotation du levier (4).

4. Ensemble selon la revendication 3, dans lequel le
dispositif de fin de course comprend une goupille
(15) fixe faisant saillie depuis une plaque (3) logée
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dans un logement (16) fendu formé dans un corps
(14) solidaire dans les deux directions de rotation de
la partie (12) inférieure du manchon (20) de la roue
(6) dentée.

5. Ensemble selon l’une quelconque des revendica-
tions précédentes, dans lequel un ressort (17) de
rappel est prévu et configuré pour forcer le levier (4)
de la deuxième position à la première position.

6. Ensemble selon la revendication 5, dans lequel le
ressort (17) de rappel comprend une première ex-
trémité contrainte vers le levier (4) et une seconde
extrémité contrainte vers une partie fixe (19) de
l’ensemble.

7. Ensemble selon la revendication 6, dans lequel une
partie fixe (19) de l’ensemble est une plaque (19)
supérieure couplée à la goupille (11) de la roue (6)
dentée arrêtée par rapport à la plaque (3).
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