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(54) FUSE SWITCH

(67)  The subject of the invention is a fuse switch con-
taining a base (1), a body (2) supported on it, a cassette
(3) placed in the body (2) and a lever (4) rotatably con-
nected to the body (2) via a connector (5), characterized
by that it additionally includes a guide rail (6) arranged
parallel to the body (2), wherein on the inner surface of
the guide rail (6) in its central region there is a first pin
(7) cooperating with the first guide groove (8) arranged
on the side surface of the lever (4) and cooperating with
the second guide groove (9) located on the side surface
of the cassette (3), the guide rail (6) being capable of
vertical displacement relative to the body (2), and the first
guide groove (8) is formed from a disconnecting segment
(18) in the shape of an arc and a parking segment (19)
in the shape of an arc.
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Description

[0001] The subject of the invention is a fuse switch,
especially a detachable, three-phase low voltage strip
fuse switch.

[0002] Fuse switches are used to protect electrical in-
stallations and to disconnect circuits in a safe and con-
trolled manner. Fuse switches are used in distribution
networks of residential and industrial buildings.

[0003] To gain access to the cover of fuse cartridges,
it is necessary to place the fuse switch in the parked
position. The parked position is a state of the switch in
which the fuse cartridges have been slid out from the
contacts to a safe distance, thereby opening the cir-
cuit(s). The manipulator (e.g., a lever) used to slide out
the cassette is in a position that does not significantly
increase the size of the device, so that it is possible to
close the switchgear door. The parked position is a state
in which circuits are prevented from being closed by ac-
cidentally applying forces to accessible parts of the fuse
switch. Itis also advantageous to be able to mechanically
secure the manipulator (lever) in this position with a pad-
lock or other similar lock. In the solutions known from the
state of the art, the parking action is not very intuitive and
requires knowledge of the operating instructions, and
above all, it requires carrying out several, often compli-
cated, activities.

[0004] In known solutions, opening the circuit of the
device and parking are two separate activities, and park-
ing requires the user to follow the instructions. When us-
ing a fuse switch for a long time, the device’s operating
instructions are often no longer available and when it is
necessary to open the circuit and park it, this operation
is much more difficult without the instructions, takes a lot
oftime, is performed incorrectly oris generally impossible
to perform. Therefore, in such cases, disassembly of fuse
cartridges is most often performed.

[0005] The Polish patent PL215231B1 discloses a
switch, especially a detachable, three-phase low voltage
strip fuse switch. The switch includes a complete base,
a complete housing, and a complete drive. The housing
is equipped with guides into which the drive guidewire
strips slide. The drive includes a handle and a cap that
is slidably mounted in the upper part of the handle. Im-
portantly, there are cutouts on the side surfaces of the
handle that cooperate with appropriate pegs placed in
the guide. When the switch is completely open, further
movement of the handle is blocked and removal of the
complete drive is not possible. The parking state of the
switch is obtained by opening the switch and pressing
the lock release in the guide and then moving the handle
as in the closed position of the switch. Additionally, there
is a bow on the front surface of the handle that allows
the user to install a mechanical lock or padlock and seal
the switch in the closed and parked position.

[0006] A power connection device is known from the
description of the Polish patent PL200078B1. The device
includes a housing, a busbar terminal, a junction box
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movable relative to the housing and a switching lever.
There are guide grooves in the side walls of the housing,
along which guide ribs attached to the junction box move.
The lever contains side plates on which the pivot plug
and bearing plug are arranged. The pivot plug is inserted
into the first longitudinal recess on the side wall of the
housing, and the bearing pin into the second recess, par-
allel to the first one. This design of the device ensures
the possibility of swinging movement of the lever. To dis-
connectthe device, the leveris grasped and turned clock-
wise, and the junction box and locking element are pulled
upwards. To obtain the parked position, the user should
tilt the locking element’s tilt button to the left, raise the
junction box further upwards and then fold the lever to
the starting position. In this position, the junction box can-
not be pulled further upwards, nor can it be pushed down-
wards without the reactuation of the locking element.
[0007] EuropeanpatentdocumentEP1993116B1 cov-
ers a fused power switch block. The device comprises a
lower and an upper part connected to each other via a
mounting element. Additionally, a switch cover is at-
tached to the upper part, which has a hole through which
a screwdriver can be inserted and directed towards the
mounting element. The disclosed power switch block al-
so includes a switch lever that is attached to the switch
cover. To obtain the opened position, the switching lever
must be moved from the closed position to the tilted po-
sition. In this arrangement, itis possible to inserta mount-
ing element into the cover without having to dismantle it.
[0008] The technical problem discussed this invention
is to propose a fuse switch that will ensure a quick and
easy change of the switch into the parked position. Ad-
ditionally, it is desirable that the parked position of the
fuse switch is stable and safe in order to minimize the
likelihood of accidental re-closing of the circuits as much
as possible. Moreover, it is desirable that the size of the
device in the closed position of circuits and in the parked
position is small, while maintaining a compact structure.
Itis also desirable that access to the individual functional
elements of the fuse switch in the parked position is quick
and easy. In addition, it is desirable that the design of the
fuse switch provides the possibility to additionally secure
its parked position.

[0009] The subjectof the invention is afuse switch con-
taining a base, a body supported on it, a cassette placed
in the body and a lever rotatably connected to the body
via a connector, characterized by the fact that it addition-
ally includes a guide rail arranged parallel to the body,
with the guide rail onits inner surface, in its central region,
is arranged a first pin cooperating with a first guide groove
arranged on the side surface of the lever and cooperating
with a second guide groove arranged on the side surface
of the cassette, the guide rail being able to move vertically
relative to the body, the first guide groove being formed
from an arc-shaped disconnecting segment and an arc-
shaped parking segment.

[0010] Advantageously, the guide rail is additionally
capable of being moved horizontally relative to the body.
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[0011] More preferably, the first guide groove is sub-
stantially L-shaped.

[0012] Even more preferably, the second guide groove
is arc-shaped.
[0013] Preferably, in the closed position of the circuits

of the fuse switch, the lever extends substantially parallel
to and adjacent to the guide rail which is in the lower
position, and the first pin is disposed at the end region
of the disconnecting segment and at the first end region
of the second guide groove, wherein the lever, in the
opened position of circuits of the fuse switch, extends
substantially perpendicular to the guide rail which is in a
vertically and horizontally displaced position relative to
the body, and the first pin is arranged in the connecting
region of the disconnecting segment and the parking seg-
ment and in the second end region of the second guide
groove, wherein the lever, in a position of the parked fuse
switch, extends obliquely relative to the guide rail which
is in a vertically and horizontally displaced position rela-
tive to the body, and the first pin is arranged in an end
region of the parking segment and in a second end region
of the second guide groove.

[0014] More preferably, a mounting region is arranged
in the second end region of the first guide groove.
[0015] Even more preferably, a third guide groove is
provided around at least one end of the body, in which a
second pin coupled to the cassette is placed.

[0016] Equally preferably, the second pin is the axis of
the gear wheel, the teeth of which cooperate with the first
toothed rack arranged on the inner surface of the body.
[0017] Preferably, at least one second toothed rack is
arranged on the outer surface of the cassette and coop-
erates with the teeth of the gear wheel.

[0018] More preferably, a cam is provided on the cir-
cumference of the gear wheel which is in contact with
the resistance region of the guide rail.

[0019] Even more preferably, the cam has a third pin
which is positioned in a fourth guide groove disposed in
the region of at least one end of the cassette.

[0020] Equally preferably, the fuse switch has a struc-
ture symmetrical with respect to a vertically oriented
plane passing through the longitudinal axis of the fuse
switch.

[0021] The fuse switch according to the invention en-
sures quick and easy change of the switch to the parked
position due to the favourable shapes of the construction
elements and their functional connection in the form-
guide mechanism of the device. Due to the presence of
alever equipped with a first guide groove and a cassette
with a second guide groove, which are engaged with the
first pin located on the inner surface of the guide rail, it
is possible to move the lever in an arc of approximately
140° relative to its lower position, i.e., when the circuits
of the fuse switch are closed. This design ensures that
the switch can be brought to the parked position with one
lever movement. This means that disconnection and
parking of the fuse switch is essentially performed in one
smooth movement of the lever. Additionally, the L-
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shaped first guide groove located on the lever with a
mounting region located on its second end region,
through its shape and the position of the first pin in the
parked position, ensures its locking, so that the device
is protected against accidental closing of the circuits.
Moreover, a set of toothed elements, such as the body
gear wheel cooperating with the body toothed strip and/or
the cassette toothed strip, facilitates efficient movement
of the lever in an arc and movement of the guide rail in
the horizontal and vertical direction relative to the base.
Due to the presence of a second pin in the central region
of the gear wheel, which is coupled to the third guide
groove of the body, it is possible to guide the vertical
movement of the gear wheel and guide rail. Additionally,
the third pin of the gear wheel is functionally connected
to the resistance region of the guide rail via a hole and
the fourth guide groove, thus forming a toothed arm, the
operation of which significantly facilitates the movement
of the lever in an arc and brings the fuse switch to the
parked position.

[0022] Inthe parked position, the lever is in a diagonal
position to the base of the fuse switch with its end resting
on therail, further reducing the likelihood of itaccidentally
catching and moving the lever back to the down position.
Importantly, the dimensions of the fuse switch are such
that the device takes up relatively little space and can be
installed in hard-to-reach places. Additionally, by arrang-
ing the lever diagonally to the fuse switch body in the
parked position, access to the cover is free and ensures
easy manipulation of functional elements by the user. By
arranging the lever diagonally to the base in the parked
position, it is also possible to secure the movement of
the lever by using a padlock or seal, which additionally
protects the device against accidental closing of the cir-
cuits. In the solution according to the invention, the open-
ing of circuits is equivalent to the parking of the fuse
switch, it is an intuitive operation and does not require
careful reading of the user manual.

[0023] The solution according to the invention is pre-
sented in the following embodiments and is illustrated in
the drawing, in which Fig. 1 shows an axonometric view
of the fuse switch in the closed position of circuits, Fig.
2 shows an axonometric view of the fuse switch in the
opened position of circuits, Fig. 3 shows an axonometric
view of the switch fuse in the parked position, Fig. 4a
shows an exploded view of the form-guide mechanism,
Fig. 4b shows a view of a partially assembled form-guide
mechanism, Fig. 4c shows a view of the assembled form-
guide mechanism in the closed position of circuits, Fig.
5 shows a view of the form-guide mechanism in the
opened position of circuits, Fig. 6 shows a view of the
form-guide mechanism in the parked position.

Example
[0024] An embodiment of the fuse switch according to

the present invention is shown in an axonometric view in
Fig. 1, Fig. 2, and Fig. 3. As shown in the figures, the
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fuse switch includes a base 1 on which abody 2 is placed
with a cassette 3 provided inside, also including a lever
4, which is functionally connected to the cassette 3 and
the body 2. Additionally, the lever 4 is connected to the
body 2 via a movable joint 5, which allows for rotational
movement of the lever 4. The connection of the lever 4
with the cassette 3 and the body 2 is implemented
through a system of pins, guide grooves and toothed el-
ements. Importantly, the components of the system con-
necting the lever 4 with the cassette 3 and the body 2
are present on two opposite sides of the fuse switch in
relation to its longitudinal plane and are symmetrical to
each other, therefore, for the sake of clarity of disclosure,
the structure of one form-guide mechanism will be de-
scribed in detail.

[0025] Thedetailed structure and principle of operation
of the forming and guiding mechanism of the fuse switch
are shown in Fig. 4a - Fig. 6. The device is equipped with
a guide rail 6, on the inner surface of which the first pin
7 is arranged, which is coupled with the first guide groove
8 of the lever 4 The first pin 7 is also functionally con-
nected to the second guide groove 9, which is located
on the side surface of the cassette 3. Importantly, the
first guide groove 8 resembles the letter L in its shape,
while the second guide groove 9 has the shape of an arc.
Furthermore, the first guide groove 8 is formed by a dis-
connecting segment 18 and a parking segment 19. Both
the disconnecting segment 18 and the parking segment
19 have the shape of an arc. The arc radii of the discon-
necting segment 18 and the parking segment 19 are not
the same. In this embodiment, the ratio of the value of
the arc radius of the parking segment 19 to the value of
the arc radius of the disconnecting segment 18 is 0.6,
however, this value does not constitute a limitation of the
scope of the presentinvention, and in alternative embod-
iments it may be smaller or larger, provided that the cor-
rect guidance of the first pin 7 is maintained in first guide
slot 8.

[0026] An additional element ensuring favourable
movement of the lever 4 in an arcis a toothed arm located
near both ends of the fuse switch. The toothed arm in-
cludes a gear 11 located on the inner surface of the body
2 with a cam 21 located on its circumference, with gear
11 being functionally connected to a first toothed strip 14
also located on the inner surface of the body 2. The cam
21 of the gear 11 is in contact with the resistance region
10 of the guide rail 6. The cam 21 is provided with a third
pin 16 which is coupled to the guide rail 6 through a hole.
Such a mechanism supports the horizontal movement of
the guide rail 6. Additionally, the gear wheel 11 is also
functionally connected to the second toothed strip 15 lo-
cated on the outer surface of the cassette 3. On the side
surface of the cassette 3, near its end, there is an addi-
tional fourth guide groove 17, which is also coupled to
the third pin 16. Furthermore, the gear 11 is provided with
a second pin 12 which is coupled to the third guide groove
13 of the body 2 to assist in moving the guide rail 6 in the
vertical direction.

10

15

20

25

30

35

40

45

50

55

[0027] Therefore, the toothed arm contains the follow-
ing: a gear wheel 11 placed on the inner surface of the
body 2 and coupled to the first toothed strip 14, a cam
21 located on the circumference of the gear wheel 11, a
guide rail 6 remaining in contact with the cam 21 via re-
sistance region 10 and, engaged through a hole, a third
pin 16, and a cassette 3 which is connected via the fourth
guide groove 17 to the third pin 16, wherein the cassette
3includes on its outer surface a second toothed strip 15
which is coupled to the gear wheel 11.

[0028] Parking the fuse switch is done by pulling the
lever and moving it approximately 140° relative to the
base 1.

[0029] Importantly, in the closed position of circuits,
the cassette 3 is positioned substantially on the base 1,
the lever 4 is positioned parallel to the base 1 and the
guide rail 6 with its longitudinal edge is adjacent to the
edge of the body 2. The first pin 7 is located in the first
end region of the first guide groove 8 and in the first end
region of the second guide groove 9. Additionally, in the
closed position of circuits, the second pin 12 is located
in the first end region of the third guide groove 13 and
the third pin 16 is located in the first end region of the
fourth guide groove 17.

[0030] It should be emphasized that when parking the
fuse switch, first of all, when the lever 4 is deflected from
the closed position of circuits to approximately 90°, the
fuse switch circuits are open. By moving the lever 4 by
approximately 90° relative to the base 1, the guide groove
7 moves in an arc in the shape of a circular segment, the
centre of which is located at the connector 5.

[0031] In the opened position of circuits, the cassette
3 is raised as far as possible in the vertical direction rel-
ative to the base 1. The guide rail 6 also rises in the
vertical direction relative to the edge of the body 2 and
additionally moves in a horizontal direction relative to the
edge of the body 2. The first pin 7 moves from the first
end region the first guide groove 8 to its corner region,
i.e., the connecting region of the disconnecting segment
18 and the parking segment 19. Additionally, the first pin
7 moves from the first end region of the second guide
groove 9 moving in an arc to its second end region. Im-
portantly, in the second end region of the first guide
groove 8, there is a mounting region 20 which ensures
that the first pin 7 is held firmly in place.

[0032] Furthermore, by moving the lever 4 to the
opened position of circuits, the second pin 12 moves ver-
tically and changes its position so that it is located in the
second end region of the third guide groove 13. The
movement of the lever 4 also causes the third pin 16 to
move in an arc in the shape of a sector of a circle with
the centre located in the place of the second pin 12, with
the simultaneous displacement of both these elements
(third pin 16 and second pin 12) in a vertical direction.
Additionally, the third pin 16 moves in an arc from the
firstend region of the fourth guide groove 17 to the second
end region thereof. The second pin 12 and the third pin
16 do not change position when the fuse switch is moved
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to the parked position.

[0033] Then, after tightening the lever 4 by approxi-
mately 50°, the parked position of the fuse switch is ob-
tained so that the lever is set at an angle of approximately
140° relative to the base 1, and its end is rested on the
guide rail 6 so that it slightly protrudes above the upper
surface of the guide rail 6. In the parked position, the
position of the cassette 3 and the guide rail 6 is substan-
tially coincident with their position in the opened position
of circuits. The first pin 7 remains in the second end region
of the second guide groove 9. Due to the movement of
the lever 4, the position of the first guide groove 8 relative
to the first pin 7 changes, so that the first pin 7 is located
in the second end region of the first guide groove 8, in
the mounting region 20.

[0034] Basically, therefore, disconnecting and parking
of the fuse switch is performed by one continuous arc
movement of the lever 4. As a result of the movement of
the lever by approximately 140° relative to the closed
position of circuits, the cassette 3 moves vertically rela-
tive to the base 1 and the guide rail 6 moves horizontally
and vertically relative to the base 1. Additionally, the gear
wheel 11, which is coupled to the first toothed strip 14
and the second toothed strip 15, moves in a vertical di-
rection relative to the base 1.

[0035] In the present embodiment, an auxiliary mech-
anism including a third pin 16 on the cam 21 of the gear
wheel 11, disposed in the hole of the guide rail 6, and in
the fourth guide groove 17 of the cassette, and an aux-
iliary mechanism including a second pin 12 disposed in
the third guide groove 13 of the body, are arranged in
four corner areas of the fuse switch.

[0036] In addition, a mechanical lock in the form of a
padlock (not shown) is attached to lever 4 to seal the
switch in the parked position.

[0037] In this embodiment, the fuse switch is a three-
phase low-voltage strip fuse switch, but in other embod-
iments of the invention it may be a fuse switch of a dif-
ferent type, provided that it is ensured that the switch is
easily and quickly broughtinto the parked position by one
smooth movement of lever 4.

List of designations:
[0038]

1 - base,

2 - body,

3 - cassette,

4 - lever,

5 - connector,

6 - guide rail,

7 - first pin,

8 - first guide groove,
9 - second guide groove,
10 - resistance region,
11 - gear wheel,

12 - second pin,
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13 - third guide groove,

14 - first toothed strip,

15 - second toothed strip,
16 - third pin,

17 - fourth guide groove,

18 - disconnecting segment,
19 - parking segment,

20 - mounting region,

21 - cam.

Claims

1. A fuse switch comprising a base (1), a body (2) sup-
ported thereon, a cassette (3) placed in the body (2)
and a lever (4) rotatably connected to the body (2)
via a connector (5), characterized in that it addi-
tionally includes a guide rail (6) arranged parallel to
the body (2), wherein on the inner surface of the
guide rail (6) in its central region there is a first pin
(7) cooperating with the first guide groove (8) located
on the side surface of the lever (4) and cooperating
with the second guide groove (9) located on the side
surface of the cassette (3), the guide rail (6) having
the ability to move vertically relative to the body (2),
and the first guide groove (8) is formed from the dis-
connection segment (18) in the shape of an arc and
the parking segment (19) in the shape of an arc.

2. Fuse switch according to claim 1, characterized in
that the guide rail (6) additionally has the ability to
move horizontally in relation to the body (2).

3. Fuseswitch according to claim 1 or 2, characterized
in that the first guide groove (8) is substantially L-
shaped.

4. Fuse switch accordingto any ofthe claims 1-3, char-
acterized in that the second guide groove (9) is in
the shape of an arc.

5. Fuse switch according to any of the claims 1-4, char-
acterized in that in the close circuit position of the
fuse switch, the lever (4) extends substantially par-
allel and adjacent to the guide rail (6), which is in the
lower position, and the first pin (7) is arranged in the
end region of the disconnecting segment (18) and in
the first end region of the second guide groove (9),

wherein the lever (4), in the open circuit position
of the fuse switch,

extends substantially perpendicular to the guide
rail (6), which is in a vertically and horizontally
displaced position relative to the body (2), and
the first pin (7) is arranged in the connecting re-
gion of the disconnecting segment (18) and the
parking segment (19) and in the second end re-
gion of the second guide groove (9),
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wherein the lever (4), in the parked position of
the fuse switch,

extends obliquely relative to the guide rail (6),
which is in a vertically and horizontally displaced
position relative to the body (2), and the first pin
(7) is arranged in the end region of the parking
segment (19) and in the second end region of
the second guide groove (9).

Fuse switch according to any of the claims 1-5, char-
acterized in that a mounting region (20) is arranged
in the second end region of the first guide groove (8).

Fuse switch according to any of the claims 1-6, char-
acterized in that in the region of at least one end of
the body (2) there is a third guide groove (13), in
which a second pin (12) coupled to the cassette (3)
is placed.

Fuse switch according to claim 7, characterized in
that the second pin (12) is the axis of the gear wheel
(11), the teeth of which cooperate with the first
toothed rack (14) arranged on the internal surface
of the body (2).

Fuse switch according to claim 7 or 8, characterized
in that at least one second toothed rack (15) is ar-
ranged on the outer surface of the cassette (3), which
cooperates with the teeth of the gear wheel (11).

Fuse switch according to claim 8 or 9, characterized
in that a cam (21) is placed on the circumference of
the gear wheel (11), which is in contact with the re-
sistance region (10) of the guide rail (6).

Fuse switch according to claim 10, characterized
in that the cam (21) has a third pin (16) which is
arranged in a fourth guide groove (17) arranged in
the region of at least one end of the cassette (3).

Fuse switch according to any of the claims 1-11,
characterized in that it has a symmetrical structure
with respect to the vertically oriented plane passing
through the longitudinal axis of the fuse switch.
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