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(54) SWITCHING DEVICE FOR A BUSBAR SYSTEM

(57) The invention provides a switching device
(1000) as well as method for manufacturing such a
switching device (1000).

The switching device (1000) comprises:
a housing (100) comprising an upper housing part (110)
and a lower housing part (120);
at least two fuse-receiving spaces (250-i) for fuseholders
(210-i), each for an electrical fuse (270-i), wherein the at
least two fuse-receiving spaces (250-i) are arranged in a
row along a longitudinal direction (L) along a longitudinal
extent of the switching device (1000);
anelectrically insulating intermediatepart (300)arranged
between the upper housing part (110) and the lower
housing part (120), which is at least partially bonded to
the housing (100) via a substance-to-substance bond.
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Description

Technical field of the invention

[0001] The invention provides a switching device, in
particular for a busbar system, preferably a power busbar
system with a plurality of power busbars arranged in
parallel. The switching device is configured to receive
fuses in fuse holders and may in particular be a switch
disconnector with fuses.

Background of the invention

[0002] Busbar systems provide a simple and easy way
to power a large number of switching devices, and to
monitor themeasily. There is a desire to be able tomount
as many switching devices as possible on a particular
busbar system. Often, the busbar systems are provided
inside a switching cabinetwhere in particular space in the
width direction, i.e., from left to right for a person standing
in front of the switching cabinet, is at a premium.
[0003] Therefore it is constant desire to provide switch-
ing devices that have as little width as possible. This
desire is impeded, however, by other constraints. Safety
regulations typically require certain distances between
power-carrying parts of the switching devices, minimum
creepage distances, minimum clearance distances and
the like. One of these regulations is, for example, the US-
American standard UL 98 for enclosed and dead-front
switches.

Summary of the invention

[0004] It is one of the objectives of the present inven-
tion to provide a switching device that can be provided
with an especially small width, while at the same time
fulfilling even strict safety regulations.
[0005] This objective is solved by the subject-matter of
the independent claim.
[0006] Thus, according to a first aspect of the present
invention, a switching device, in particular for a busbar
system, comprising:

a housing comprising an upper housing part and a
lower housing part;
at least two fuse-receiving spaces for fuse holders,
each for an electrical fuse, wherein the at least two
fuse-receiving spaces are arranged in a row along a
longitudinal direction along a longitudinal extent of
the switching device;
an electrically insulating intermediate part arranged
between the upper housing part and the lower hous-
ing part, which is at least partially bonded to the
housing via a substance-to-substance bond.

[0007] The switching device may specifically be a
switch disconnector with fuses. The switching device
may be provided with fuse holders configured to receive

any know fuse, for example fuses such as D0, D01, D02,
10x38, class CC fuses, 14x51, 22x58, 10x85, J30, J60,
and/or the like. In general, in particular fuses that are
essentially or exactly rotationally symmetricalwith regard
to their longitudinal extent are easily compatible.
[0008] Specifically, the clearance distances may be
25,4 mm (1 inch) or larger, and the creepage distances
may be 50.8 mm (2 inch) or larger. The switching device
may fulfill all requirements of the UL 98 standard for
safety-enclosed and dead-front switches
[0009] The intermediate part preferably comprises, or
is made completely from, an insulating plastic material,
preferably a heat-conducting plastic material such with
thermal conductivity of 1W/(m*K) (Watt permeter-kelvin)
or higher. Preferably, also other parts of the housing, or
the entire housing, may also comprise, or consist of, a
heat-conducting plastic material, in particular with ther-
mal conductivity of 1W/(m*K) (Watt per meter-kelvin) or
higher.
[0010] Here and in the following, portions of the inter-
mediate part are being described, for example the wall
portions. It shall be understood that the intermediate part
may be assembled from several parts, but preferably is
integrally formed, i.e., is formed as a single piece (e.g. by
injection molding), and is then inserted into the upper
housing part or the lower housing part for the substance-
to-substance bonding.
[0011] The substance-to-substance bond has the ad-
vantage that it completely and lastingly closes gaps
where the bond is made, thus closing clearance dis-
tances that would otherwise have existed or could have
formed with time because of, for example, warping of the
housing or the like. Thus, direct distances between
power-carrying structures can be closed, andmuch long-
er creepage distances and clearance distances realized
even in the cramped space of a housing with little width.
[0012] The substance-to-substance bond can be rea-
lized, for example, by a kind of welding such as ultra-
sound plastic welding, for example using a sonotrode or
hot plate welding. Alternatively, plastic laser weldingmay
be used; to this end, someparts of the housing and/or the
intermediate part may be provided as transparent so that
the welding laser may pass them through to reach the
opaque parts to be welded. Other variants include, for
example, gluing.
[0013] Other advantages will be apparent from the
dependent claims as well as the specification in combi-
nation with the accompanying drawings.
[0014] In some advantageous embodiments, refine-
ments, or variants of embodiments, the intermediate part
comprises wall portions extending substantially perpen-
dicularly to the longitudinal extent, wherein between
every two adjacent fuse-receiving spaces at least one
wall portion is arranged. The wall portions (which are
insulating as well) in particular serve to increase clear-
ance distances and creepage distances so that the width
of the switching device can be strongly decreased with
respect to similar switching devices of the prior art.
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[0015] In some advantageous embodiments, refine-
ments, or variants of embodiments, the fuse-receiving
spaces are each bounded, along the longitudinal direc-
tion, by a front wall portion and a rear wall portion of the
intermediate part. In other words, between every two
adjacent fuse-receiving spaces there are two wall por-
tion, one of which is designated as the rear wall portion of
the preceding (along the longitudinal direction) fuse-re-
ceiving space, andoneofwhich is designatedas the front
wall portion (along the longitudinal direction) of the fol-
lowing fuse-receiving space.
[0016] This provides further shaping of the clearance
distances and creepage distances between each pair of
adjacent fuse-receiving spaces. The respective frontwall
portion or rear wall portion can also, as will be described
in the following, provide additional functions, such as
guidance features for the fuse holders and the like.
[0017] The switching devicemay be providedwith two,
three, four, five, or even more fuse-receiving spaces.
Advantageously, each fuse is associated with one of
thepowerbusbar systemviabusbar contactsonabottom
side of the housing of the switching device. Typically,
each busbar of the power busbar system is connected to
a different phase, i.e. one of L1, L2, L3, N, and GND.
Aligning the fuse-receiving spaces along the longitudinal
direction contributes in saving space in the width direc-
tion.
[0018] In some advantageous embodiments, refine-
ments, or variants of embodiments, the fuse holders at
least partially have a cylindrical shape, to which inner
contours of a corresponding front wall portion and/or rear
wall portion are at least partially adapted in shape. This
reduces space requirements in the longitudinal direction.
Cylindrical contours of the fuse-receiving spacesmay be
providedby the intermediatepart, theupperhousingpart,
and/or the lower housing part, preferably by all of them
together.
[0019] In some advantageous embodiments, refine-
ments, or variants of embodiments, the frontwall portions
and/or the rear wall portions are provided with a ribbed
structure on their respective outer sidewith respect to the
fuse-receiving space to which they belong. These ribbed
structures, i.e. structures that each comprise two ormore
ribs, significantly increase creepage distances along
surfaces. Each ribbed structure can, for example, com-
prise between three and ten ribs, wherein the numbers of
ribs may be different for front wall portions than for rear
wall portions.
[0020] Preferably, the ribs of the front wall portions
point towards the corresponding rear wall portion of
the next fuse-receiving space, and/or the ribs of the rear
wall portions protrude (or: point, or: stretch) towards the
corresponding front wall portions of the preceding front
wall portion. The ribs themselves may extend in a direc-
tion perpendicular to the longitudinal direction, in parti-
cular along the width direction. Between the ribs of the
front wall portions and the ribs of the corresponding
following rear wall portion, an empty space may be

provided for increasing clearance distances.
[0021] In some advantageous embodiments, refine-
ments, or variants of embodiments, at least one, or each,
rear wall portion is connected to its corresponding front
wall portion of an adjacent fuse-receiving space in a
volume between said rear wall portion and said front wall
portion via a substantially strip-shaped plate portion of
the intermediate part, the plate portion extending sub-
stantially perpendicularly to said rear wall portion and
said front wall portion.
[0022] Thus, the strip-shaped plate portion may stand
perpendicularly on the width direction and in parallel to
the longitudinal direction. Regarding the width direction,
the strip-shaped plate portion may be arranged substan-
tially in the middle of the intermediate part. The strip-
shaped plate portion is, preferably, integrally formed with
the wall portions, in particular with the front wall portion
and the rear wall portions it connects.
[0023] Preferably, each rearwall portionandeach front
wall portion connected by a strip-shaped plate portion
comprises one ribbed structure at each of the two sides
(in width direction) of the strip-shaped plate portion.
[0024] In some advantageous embodiments, refine-
ments, or variants of embodiments, the housing com-
prises a top side in which fuse-receiving openings are
arranged, throughwhich the fuse holders can be inserted
into the housing and at least partially removed from the
housing, each opening opening up into one fuse-receiv-
ing space. In some variants, the fuse holder may be
completely removable from the housing. In other var-
iants, such as the one shown in the accompanying draw-
ings, the fuseholder canbe retracted until the fuse canbe
inserted or removed, but cannot be detached non-de-
structively from the switching device. In this way, the fuse
holder cannot be lost.
[0025] Preferably, at least one rear wall portion and at
least one front wall portion are, on their respective ends
extending towards the top side of the housing, connected
to one another via a top-side ribbed structure of the
intermediate part. Each top-side ribbed structure com-
prises ribs protruding towards the top side of the housing,
for example between three and ten ribs, preferably four,
five, or six ribs. The top-side ribbed structures increase
creepage distances between insides of different fuse-
receiving spaces.
[0026] It is also preferred that the top-side ribbed struc-
tured is formed integrally with the frontwall portion and/or
the rear wall portion which it connects, and further pre-
ferably alsowith other (most preferably all) portions of the
intermediate part.
[0027] In some advantageous embodiments, refine-
ments, or variants of embodiments, an inner wall of each
fuse-receiving space comprises at least one guiding
contour for guiding the fuse holders within the respective
fuse-receiving space. Preferably, said inner wall is also
formed as a part of the intermediate part andmay be part
of a frontwall portionand/or a rearwall portionof the fuse-
receiving space.
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[0028] In some advantageous embodiments, refine-
ments, or variants of embodiments, the upper housing
part, the lower housing part and/or (preferably) the inter-
mediate part are made from a material, in particular a
plastic material, having a thermal conductivity of 1
W/(K*m) (Watt per kelvin-meter) or more. In this way,
the respective part has an improved contribution to the
heat management of the switching device, which in turn
contributes to being able to provide the switching device
with especially small dimensions.
[0029] In some advantageous embodiments, refine-
ments, or variants of embodiments, each fuse-receiving
space comprises, along an axial direction of the fuse-
receiving space, a base contact terminal, a base contact
spring plunger, and a base contact spring element asso-
ciated with one another andwith the corresponding fuse-
receiving space.
[0030] Each base contact terminal is configured to
contact a first terminal of a fuse when the fuse is inserted
into the respective fuse-receiving space. The associated
base contact spring element is configured to exert a force
onto the base contact spring plunger towards the base
contact terminal. The base contact spring plunger is
configured to be driven by said force to press against
the first terminal of the fuse when the fuse is inserted into
the respective fuse-receiving space. In this way, it is
ensured that the fuse is always firmly contacted electri-
cally as well as firmly held in the axial direction. At the
same time, this is realized in aspace-conservingmanner.
[0031] In some advantageous embodiments, refine-
ments, or variants of embodiments, the intermediate part
comprises, for eachbase contact spring plunger, a spring
plunger guiding portion, which is configured to guide the
base contact spring plunger in its movement along or
against the force of the base contact spring element.
Preferably, spring plunger guiding portion is formed in-
tegrally with other portions of the intermediate part, most
preferably integrally with the front wall portion and the
rear wall portion of its corresponding fuse-receiving
space.
[0032] In some advantageous embodiments, refine-
ments, or variants of embodiments, the switching device
comprises a shift linkage movable along the longitudinal
direction. The shift linkage may be engaged by amanual
actuating element and may carry out the switching func-
tion of the switching device by closing or opening elec-
trical paths between bottom-side busbar contacts on the
onehand andoutput terminals on the other hand.Herein,
a bottom side of the housing refers to a side opposite the
top side of the housing.
[0033] Preferably, the intermediate part further com-
prises a shift-linkage-receiving portion within which the
shift linkage is moveable.
[0034] In some advantageous embodiments, refine-
ments, or variants of embodiments, the shift-linkage-
receiving portion comprises at least one ribbed section,
wherein each ribbed section comprises a plurality of ribs
protruding towards the shift linkage. Also in this case the

ribs of the ribbed sections, for example between three
and ten ribs, preferably four, five, or six ribs, increase
creepage distances.
[0035] In some advantageous embodiments, refine-
ments, or variants of embodiments, at least one of the
at least one ribbed section is (and preferably two or more
of the ribbed sections are) configured such that the ribs of
the ribbedsectionextend towardsacorrespondingoneof
the fuse-receiving spaces. This further increases cree-
page distances.
[0036] In some advantageous embodiments, refine-
ments, or variants of embodiments, a width of the switch-
ingdeviceperpendicular to the longitudinal direction is 27
millimeters or smaller, such as 26 millimeters or smaller,
preferably 24millimetersor smaller, especially preferably
23 millimeters or smaller, most preferably 22.5 milli-
meters or smaller. These dimensions, which are smaller
than switching devised with fuses known in the prior art,
enable to provide more of these switching devices per
meter than comparable devices.
[0037] The width is preferably adapted to a slit interval
of a touch-protecting grid of the power busbar system
(and optionally of a slitted busbar or hybrid busbar) for
which the switching device is designed, advantageously
such that the width of the switching device is an integer
times the slit interval. A common slit interval is, for ex-
ample, 4.5 millimeters, so that 22.5 millimeters is advan-
tageously 5 times the slit interval.
[0038] In some advantageous embodiments, refine-
ments, or variants of embodiments, the locking-mechan-
ism portion is provided with a latching wall. A locking
actuator, pivotable around a pivoting axis, for actuating
the spring element, which may in particular be a spring
loaded clamp (e.g. for allowing to insert or retrieve an
external electrically conductive element), may be ar-
ranged within the locking-mechanism portion such that
it is movable between a latched position and a relaxed
position.
[0039] The locking actuator may be provided with a
protruding nose tab which is, in the latched position,
pushed in such a way against the latching wall that the
locking actuator is pushed into an eccentric position with
respect to the pivoting axis, bywhich at least one latching
protrusion of the locking actuator is latched within a
corresponding latching contour of the housing. In this
way, amechanism is provided, bywhich auser has to use
more force when bringing the locking actuator from the
relaxed position into the latched position, aswhen return-
ing it from the latched position into the relaxed position.
[0040] In some advantageous embodiments, refine-
ments, or variants of embodiments, the switching device
is provided with a motorized actuator for the switching
function. The switching function can thus be remotely
controlled, i.e., the electrical pathways in the switching
device can be closed or opened according to an external
switching signal. The switching device may comprise a
communications interface for receivingaswitchingsignal
for switching the switching device, for example an analog
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switching signal, preferably adigital switching signal. The
communications interface may be configured to be con-
nected to a communications field bus. In some variants,
the communications interface may be a wireless com-
munications interface, forexample for communicationvia
wireless Ethernet, Bluetooth, ZigBee and so on.
[0041] The motorized actuator may be provided in
addition or instead a manual actuating element for
switching the switching device. Preferably, both are pro-
vided, such that a user may always switch the switching
device off in case of an emergency, even when the
switching device is instructed to be switched on (i.e.,
all electrical pathways closed) according to the switching
signal. Both the motorized actuator and a manual actua-
tor may act on the same mechanism or part thereof, for
example an actuating wheel.
[0042] Themotorizedactuatormaybea rotatingmotor,
or a linearmotor.A linearmotormaybecoupled toanaxle
via a gearbox, which transforms the linear motion of the
linear motor into a rotation of the axle, preferably while
applying a leverage effect for increasing the torque pro-
videdby the linearmotor. Theaxlemay reach through the
upper housing part or lower housing part into a side
housing part, in which the motorized actuator and the
gearbox may be arranged.
[0043] The switching device may comprise a printed
circuit board. The motorized actuator may be controlled
by element of said printed circuit board. The communica-
tions interface of the switching device may be connected
to, or provided by, said printed circuit board.
[0044] According to a second aspect, the invention
provides a method of manufacturing a switching device,
in particular a switching device according to the first
aspect of the present invention. The method may com-
prise at least steps of:

- providing an upper housing part;
- providing a lower housing part;
- providing an electrically insulating intermediate part;
- inserting other parts of the switching device into the

housing and/or connecting them with the upper
housing part, the lower housing part, and/or the
intermediate part; and

- substance-to-substance-bonding the intermediate
part to the lower housing part and/or the upper
housing part.

Brief description of the drawings

[0045] The invention will be explained in greater detail
with reference toexemplaryembodimentsdepicted in the
drawings as appended.
[0046] The accompanying drawings are included to
provide a further understanding of the present invention,
are incorporated in, and constitute a part of this specifi-
cation. The drawings illustrate the embodiments of the
present invention and together with the description serve
to explain the principles of the invention. Other embodi-

ments of the present invention and many of the intended
advantages of the present invention will be readily ap-
preciated as they become better understood by refer-
ence to the following detailed description. The elements
of the drawings are not necessarily to scale relative to
each other. Like reference numerals designate corre-
sponding similar parts.
[0047] Designations like "upper", "lower", "side", "top",
"bottom", and so on are consistently used but do not
indicate that the switching device has to be oriented in
a certain manner.
[0048] In the figures:

Fig. 1 shows a 3D overview over a switching device
according to an embodiment of the present
invention;

Fig. 2 shows a view onto the switching device of Fig.
1 with the upper housing part removed;

Fig. 3 shows the intermediate part of the switching
device of Fig. 1 and Fig. 2 in the same orien-
tation as in Fig. 2;

Fig. 4 shows a slightly rotated 3-dimensional view of
the intermediate part of Fig. 3;

Fig. 5 shows a slightly rotated 3-dimensional view of
the intermediate part of Fig. 3 and Fig. 4 from
another point of view;

Fig. 6 shows a schematic view of some interior ele-
ments of the switching device of Fig. 1 and
Fig. 2 from still another point of view;

Fig. 7 shows a schematic side view of some other
interior elements of the switching device of
Fig. 1 and Fig. 2 from yet another point of
view;

Fig. 8 shows a selection of elements of the switch-
ing device for illustrating how external electri-
cally conductive elements are inserted, elec-
trically contacted, fixed, and released in the
switching device;

Fig. 9 shows a schematic close-up of the shape of a
locking flat spring used in the switching de-
vice;

Fig. 10 illustrates the functioning of a locking actuator
of the switching device;

Fig. 11 shows a perspective view of the locking ac-
tuator;

Fig. 12 shows another perspective view of the lock-
ing actuator;

Fig. 13 shows a perspective view of the inside of the
upper housing part of the housing of the
switching device;

Fig. 14 shows a plane view of the inside of the lower
housing part of the housing of the switching
device;

Fig. 15 shows the front side of the housing of the
switching device;

Fig. 16 shows a three-dimensional perspective view
illustratingmainly the bottom side of the hous-
ing of the switching device;
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Fig. 17 shows a detail of the top side of the housing of
the switching device;

Fig. 18 shows a three-dimensional perspective view
of a fuse holder with a fuse arranged therein,
for use in the switching device;

Fig. 19 shows a schematic view of an interior of the
side housing part in a variant; and

Fig. 20 shows a schematic flow diagram illustrating a
method according to the second aspect of the
present invention.

[0049] Although specific embodiments have been illu-
strated and described herein, it will be appreciated by
those of ordinary skill in the art that a variety of alternate
and/or equivalent implementations may be substituted
for the specific embodiments shown and described with-
out departing from the scope of the present invention.
Generally, this application is intended to cover any adap-
tations or variations of the specific embodiments dis-
cussed herein.

Detailed description of the drawings

[0050] Fig. 1 shows a 3D overview over a switching
device 1000 according to an embodiment of the present
invention.
[0051] The switching device 1000 has a housing 100,
which comprises (or consists of) an upper housing part
110 and a lower housing part 120. "Upper" and "lower" in
this context are conventional (since the switching device
1000 can be mounted in various orientations), designat-
ing two parts of the housing 100, and may be substituted
with "first" and "second", or any other kind of designation
to keep them apart. In the present example, a side
housing part 130 of the housing 100 is attached to the
lower housing part 120 at its free side. This side housing
part 130 may hold additional electronic components, for
example monitoring and/or communications equipment.
[0052] In the shown example, the lower housing part
120 is essentially formed as an open box, and the upper
housing part 120 as a lid closing said box; however, other
distributions of the box shape of the housing 100 onto the
upper housing part 120 and the lower housing part 130
are possible as well.
[0053] In a top side 101 of the switching device 1000
and the housing 100, the top side 101 here being formed
(for itsmajor part) in the lower housingpart 120, openings
are formed for receiving fuse holders 210‑1, 210‑2, 210‑3
(hereafter sometimes collectively designated as 210-i).
The shown embodiment is provided with three fuse
holders 210-i, each for receiving a single fuse. Each fuse
is provided within a different electrical pathway that is
interrupted either by a removed or blown fuse, and inter-
ruptible by actuating amanual actuating element 150, as
will be described in more detail in the following.
[0054] Each electrical pathway connects a corre-
sponding bottom-side electrical terminal 220‑1, 220‑2,
220‑3 (hereafter sometimes collectively referred to as

220-i) to a corresponding front-side electrical terminal
230‑1, 230‑2, 230‑3 (hereafter sometimes collectively
referred to as 230-i).
[0055] The bottom-side electrical terminals 220-i are
provided at a bottom side 109 of the housing 100, here
formed (for its major part) in the lower housing part 120.
The bottom side 109 is arranged opposite to the top side
101, separated from it by a depth D of the switching
device 1000 and of the housing 100. The bottom-side
electrical terminals 220-i are configured to electrically
contact one busbar each of a power busbar system. In
the shown embodiment, the bottom-side electrical term-
inals 220-i are formedsuchas tobe inserted intoabusbar
with slits, such as a slitted busbar or a hybrid busbar.
[0056] The front-side electrical terminals 230-i are ar-
ranged in a front side103of thehousing100, here formed
(for itsmajority) in the lower housing part 120 aswell. The
front side 103 is oriented perpendicular to the top side
101and thebottomside 109, connecting them.The front-
side electrical terminals 230-i are configured to each
receive an electrically conductive member 240‑1,
240‑2, 240‑3 (hereafter sometimes collectively referred
to as 240-i), here shown as power cables. Often, power
will be provided at the busbars and thus will be provided
by the switching device 1000, over its electrical pathways
and fuses, to the front-side electrical terminals 230-i, for
further distribution. However, the switching device 1000
may also be used for feeding power in to the busbar
system, i.e., for providing power from the front-side elec-
trical terminals 230-i to the bottom-side electrical term-
inals 220-i.
[0057] The front side 103 is arranged opposite a rear
side 105 of the housing 100, here also formed (for its
majority) as part of the lower housing part 120. The
actuating element 150 is in the shown embodiment ar-
ranged at the rear side 105, adjacent to the top side 101.
[0058] The openings for the fuse holders 210-i, just as
fuse-receiving spaces in which the fuse holder 210-i are
accommodated, are arranged in a row along a longitu-
dinal direction L which stands perpendicular on both a
width W of the switching device 1000 and the depth D.
The extent of the switching device 1000 along the long-
itudinal direction (its length) is larger than is depth D,
which in turn is larger than its width W.
[0059] ThewidthWof the switching device 1000 of the
present invention is especially advantageous in that it is
significantly smaller than that of similar devices of the
prior art. Specifically, the width W may be 27 millimeters
or smaller, 26 millimeters or smaller, preferably 24 milli-
meters or smaller, especially preferably 23 millimeters or
smaller, most preferably 22.5 millimeters or smaller. As
has been described in the foregoing, this is made pos-
sible by the use of an intermediate part interposed be-
tween the upper housing part 110 and the lower housing
part 120, which will be described in more detail in the
following.
[0060] Similarly, owing to the specific design in parti-
cular of the intermediate part 300, the switching device
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1000 may also be provided with a length along the long-
itudinal direction L that is smaller than in conventional
switching devices. For example, the length may be 190
millimeters or less, preferably 180 millimeters or less,
more preferably 170 millimeters or less, still more pre-
ferably 160 millimeters or less.
[0061] Fig. 2 shows a view onto the switching device
1000 with the upper housing part 110 removed. The fuse
holders 210-i are inserted into the housing 100 and are
accommodated each in a respective fuse-receiving
space 250‑1, 250‑2, 250‑3 (hereafter sometimes collec-
tively referred to as 250-i). The major part of the fuse-
receiving spaces 250-i, as well as various other struc-
tures shown, are formed by an insulating intermediate
part 300, made e.g. from a plastic material, which is at
least in some parts bonded to the housing 100 via sub-
stance-to-substance bonding.
[0062] Hereafter, several portions of the intermediate
part 300 will be described. Since it is a preferred variant,
mostly the case will be described that these portions of
the intermediate part 300 are integrally formed with one
another, i.e., with the entire intermediate part 300 itself.
For example, the entire intermediate part 300 may be
produced by injection-molding. However, it shall be un-
derstood, as has been mentioned before, that in other
variants, some portions of the intermediate part 300may
be formed separately, and may be arranged together
later within the housing 100. They may be bonded to-
gether therein, preferably by substance-to-substance
bonding.
[0063] Each fuse-receiving space 250-i is bounded by
a corresponding front wall portion 311‑1, 311‑2, 311‑3
(hereafter sometimes collectively referred to as 311-i) of
the intermediatepart 300 in thedirection towards the front
side 103 of the housing 100, and by a corresponding rear
wall portion 312‑1, 312‑2, 312‑3 (hereafter sometimes
collectively referred to as 312-i) in the direction towards
the rear side 105 of the housing 100. The front wall
portions 311-i and the rear wall portions 312-i are, pre-
ferably, all integrally formed with one another, either
pairwise all over the entire switching device 1000.
[0064] Fig. 2 also illustrates that the switching function
of the switching device 1000 is provided by a shift linkage
400. The shift linkage 400 is accommodated such as to
bemovable along the longitudinal direction L. In the state
shown in Fig. 2, the electrical pathways are closed, i.e.,
the bottom-side electrical terminals 220-i are electrically
connected to the front-side electrical terminals 230-i via
the fuses inside the fuse holders 250-i. The electrical
pathways run over respective switching bridges 410‑1,
410‑2, 410‑3 (hereafter sometimes collectively referred
to as 410-i) mounted to the shift linkage 400. The switch-
ing bridges 410‑1, 410‑2, 410‑3 may be fixedly mounted
to the shift linkage 400, or theymay bemovablymounted
and pre-stressed by a spring.
[0065] The shift linkage 400 is pre-loaded by one or
more pre-loaded springs such as helical springs into a
position with open electrical pathways, i.e., to the top of

thepage inFig. 2.However, it is evident how theactuating
element 150 is actuated such that anactuatingwheel 151
has been turned clock-wise. Coupled to the actuating
wheel 151 is an actuating bar 152, which is pressed
towards the bottom side 109 of the housing 100 when
the actuating wheel 151 is turned clockwise. By that, a
knee-type lever 153 is pivoted and pressed, past a dead
point, against a curved nose 154 provided at the shift
linkage400, thuspressing theshift linkage400against its
bias towards the front side 103 of the housing 100, thus
closing the electrical pathways via the switching bridges
410-i.
[0066] This mechanism is highly robust and is only
released when the actuating element 150 is actuated
again, allowing the actuating wheel 151 to turn coun-
ter-clockwise again. When this occurs, the shift linkage
400 is pushed towards the rear side 105 of the housing
100 by its at least one preloaded spring (preferably one
preloaded spring close to each switching bridge 410-i),
pulling the switching bridges 410-i away from their coun-
terparts in the electrical pathways, thus opening the
electrical pathways. In addition, a return spring may be
provided which pushes the shift linkage 400 into its rest-
ing disconnected position after the contacts at the switch-
ing bridges 140-i have been opened. A further preloaded
spring 155, for example a flat spring, may be provided.
Together with the knee-type lever 153, it may serve to
select a desired hysteresis bias, i.e. a force that has to be
overcome to open the electrical pathways of the switch-
ing device 1000. The user only has to overcomeapeak in
the spring force, after which the switching-on of the
switching device 1000 is performed without the user
being able to halt it.
[0067] The switching bridges 410-i contact, with sur-
faces oriented towards the front side 103 of the housing,
on one side electrically conductive rails 221‑1, 221‑2,
221‑3 connected to the bottom-side electrical terminals
220-i, and on another side electrically conductive rails
connected to a respective base contact terminal for one
of the fuse holder 250-i. When the shift linkage 400 is
retracted into an open state of the switching device 1000,
opening the electrical pathways, clearance distances
open between the bridging elements 410-i and the elec-
trically conductive rails on either side.
[0068] The shift linkage 400 itself comprises a number
of segmented sections 411‑1, 411‑2. From Fig. 2 it is
evident that, when the shift linkage 400 is retracted, the
segmented sections 411‑1, 411‑2 are brought closer to
(preferably in overlap with) the electrically conductive
rails 221‑2 and 221‑3, respectively, thus effectively
widening the clearance distances and lengthening any
creepage distances. Primarily, the segmented sections
411‑1, 411‑2 are interposed between each pair of con-
secutive switching bridges 410-i in order to increase the
creepagedistancesbetween them, in particularwhen the
switching device 1000 is switched on. Each segmented
section 411‑1, 411‑2 comprises a plurality of segments
between each two of which a respective groove is ar-
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ranged that fully circles the circumference of the shift
linkage 400 for increasing creepage distances.
[0069] The shift linkage 400 itself is accommodated
within a shift-linkage receiving portion 340 of the inter-
mediate part 300, and a portion of the upper housing part
110, which will be described in more detail in the follow-
ing.
[0070] The switching device 1000 further comprises a
lockingmechanism510‑1,510‑2,510‑3 (hereafter some-
times collectively referred to as 510-i) for each front-side
electrical terminal 230-i for locking the respective elec-
trically conductive member 240-i thereto. Preferably,
each locking mechanism 510-i is accommodated in a
corresponding locking-mechanism portion 350‑1, 350‑2,
350‑3 (hereafter sometimes collectively referred to as
350-i) of the intermediate part 300. Preferably, the lock-
ing-mechanism portions 350-i are integrally formed with
one another, especially preferably also with the shift-
linkage receiving portion 340 and/or with the frontmost
front wall portion 311‑1.
[0071] Fig. 2 also illustrates, for the sake of complete-
ness, two latching elements 222‑1, 222‑2 for releasably
latching the switching device 1000 onto a touch-protect-
ing grid of the busbar system (not shown) in order to
provide additional grip.
[0072] Fig. 3 shows the intermediate part 300 in the
same orientation as in Fig. 2, without any of the other
elements and parts of the switching device 1000. It is
evident how all of the described portions of the inter-
mediate part 300 are formed integrally with one another.
Apart from closing unwanted clearance distances, this
also greatly facilitates assembly of the switching device
1000, as the intermediate part 300 can be inserted into
the lower housing part 120 monolithically, and then be
substance-to-substance bonded to the lower housing
part 120 and/or the upper housing part 110 subsequently.
[0073] Fig. 3 also clearly illustrates how preferably, in
the two pairs of adjacent front wall portions and rear wall
portions 312‑1/311‑2, 312‑2/311‑3, the respective rear
wall portion 312‑1, 312‑2 is connected to the respective
front wall portion 311‑2, 311‑3 via a corresponding top-
side ribbed portion 313‑1, 313‑2 (hereafter sometimes
collectively referred to as 313-i) of the intermediate part
300. The top-side ribbed portions 313-i connect top-side
ends of the front wall portions 311‑2, 311‑3 and the rear
wall portions 312‑1, 312‑2, and comprise (or consist of)
ribs protruding towards the top side 101 of the housing
100 (i.e. to the right in Fig. 3). These ribs function to
increase creepagedistances between the fuse-receiving
spaces 250‑1 and 250‑2, or 250‑2 and 250‑3, respec-
tively.
[0074] Fig. 3 further illustrates that the shift-link receiv-
ing portion 340 of the intermediate part 300 comprises at
least one ribbed section, here three ribbed sections
341‑1, 341‑2, 341‑3 (hereafter sometimes collectively
referred to as 341-i). The first ribbed section 341‑1 is
arranged such that its ribs protrude towards the front side
103 of the housing 100. By comparing with Fig. 2, it is

evident that said first ribbedsection341‑1 isadapted,and
closely adheres (with or without touching) to the electri-
cally conducting rail 221‑1 connected to a first of the
bottom-side electrical terminals 220‑1. Its ribs (here:
two ribs) extend in parallel to the widthWof the switching
device 1000 and protrude away from the contact point
between the electrically conducting rail 221‑1 and a first
switching bridge 410‑1. The main function of the ribbed
sections 341-i is to receive and disperse forces exerted
by the switching bridges 410-i and/or the shift linkage
400.
[0075] The two other ribbed sections 341‑2, 341‑3 are
arranged adjacent to electrically conducting rails 221‑2,
221‑3 of second and third bottom-side electrical term-
inals 220‑2, 220‑3, respectively (see Fig. 2). However, in
thesecases, their ribs (here: five ribseach)extentparallel
to the widthW but protrude towards the shift linkage 400,
and also protrude in parallel to the surfaces of the elec-
trically conducting rails 221-i and the bridging elements
410-i configured to touchwhen theswitchingdevice1000
is in the closed state.
[0076] Fig. 2 also illustrates that the ribbed sections
341‑2, 341‑3 in each state of the switchingdevice 1000at
least partially overlap, along the longitudinal direction L,
with the segmented sections 411‑1, 411‑2, of the shift
linkage 400, thus creating a labyrinth of increased cree-
page distances and close clearance distances. A length
of the segments of the segmented sections 411‑1, 411‑2
in the longitudinal direction L may be equal to a length of
the distance between two adjacent ribs of the ribbed
sections 341‑2, 341‑3.
[0077] Fig. 2andespeciallyFig. 3also illustrate that the
intermediate part 300 may further be formed with front-
side ribbed portions 351‑1, 351‑2, 351‑3 (hereafter
sometimescollectively referred to as351-i),which further
increase creepage distances. The front-side ribbed por-
tions 351-i are preferably formed integrally with the lock-
ing-mechanism portions 350-i.
[0078] Fig. 4 shows a slightly rotated 3-dimensional
view of the intermediate part 300, with a few additional
elements of the switching device 1000 shown to explain
how the fuses are contacted. Herein, each of the fuse-
receiving spaces 250-i has been selected to show differ-
ent parts; it shall be understood, however, that, as is
evident e.g. from Fig. 2, in reality all of the fuse-receiving
spaces 250-i will comprise all of these parts.
[0079] Shown in the first fuse-receiving space 250‑1 is
a first base contact terminal 261‑1 for contacting a first
terminal of the fusewhen it is inserted into the fuse holder
210‑1 and the fuse holder 210‑1 is inserted into the fuse-
receiving space 250‑1. The first base contact 261‑1 is
integrally formed with a tab 262‑1 that is substantially
arranged at a right angle to the first base contact 261‑1.
This tab262‑1providesasurface for thebridgingelement
410‑1 to connect to when the switching device 1000 is in
the closed state. Thus, the tab 262‑1 and the first base
contact 261‑1 are part of an electrically conducting rail
that electrically connects the bridging element 410‑1 to
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the fuse in the first fuse-receiving space 250‑1.
[0080] For contacting the other terminal of the fuse, the
fuse holder 210‑1 comprises a crown contact terminal
269‑1 that is integrally formed with a tab guided through
the first front wall portion 311‑1, thus continuing the
electrical pathway from the first bottom-side electrical
terminal 220‑1 to the first front-side electrical terminal
230‑1.
[0081] In order to ensure a reliable electrical connec-
tion, a base contact spring plunger 263‑2 is provided
(here shown only in the second fuse-receiving space
250‑2). This base contact spring plunger 263‑2 in turn
is biased by a base contact spring element 264‑3 (here
only shown in the third fuse-receiving space 250‑3). The
pre-biased (or: pre-loaded) base contact spring plunger
263‑2 is also advantageous, because the length of the
fuses is subject to tolerances, requiring some play be-
tween the base contact terminal 261-i and the crown
contact terminal 269-i of each fuse.
[0082] The base contact spring 264‑3 is preferably
formed as a helical spring, and the base contact spring
plunger 263‑2 may be formed as a half-cylinder shell
surrounding the base contact spring element 264‑3.
Thus, the base contact spring plunger 263‑2 is biased
by the base contact spring element 264‑3 to press
against the base contact 261‑1,which therefore is biased
to press against the first contact of the fuse. The fuse, in
turn, is pressedby this against the crowncontact terminal
269‑1,where the force is received by the fuseholder 210-
i and then dissipated over the intermediate part 300.
[0083] As is best visible in the third fuse-receiving
space 250‑3 and partially in the second fuse-receiving
space 250‑2, the intermediate part 300 is provided with a
spring plunger guiding portion 360‑2, 360‑3 which is
formed substantially as an open-ended cylinder shell
surrounding a respective base contact spring plunger
263‑2 for guiding it in its movement along an axial direc-
tion A of each fuse-receiving space 250-i. Preferably, the
spring plunger guiding portions 360‑2, 360‑3 of the inter-
mediate part 300 connect, for each fuse-receiving space
250-i, its front wall portion 311-i with its rear wall portion
312-i at the bottom-side end of the fuse-receiving space
250-i. More preferably, the spring plunger guiding por-
tions 360‑2, 360‑3 are integrally formed with other por-
tionsof the intermediate part 300, especiallywith the front
wall portion 311-i and the rear wall portion 312-i they
connect.
[0084] Fig. 4 also illustrates that the front wall portions
311-i and/or the rear wall portions 312-i may be provided
with ribbed structures 315‑1, 315‑2, 315‑3, 316‑1, 316‑2
on their respective outer side, the outer side meaning a
side oriented away from the fuse-receiving space 250-i
bounded by the respective front wall portion 311-i or rear
wall portion 312-i. The ribbed structures 315‑1, 315‑2,
315‑3, 316‑1, 316‑2 mainly serve to stabilize the fuse-
receiving spaces 250-i.
[0085] In the shown example, the ribbed structures
315‑1, 315‑2, 315‑3 (hereafter sometimes collectively

referred to as 315-i) of the front wall portions 311-i are
each provided with six ribs extending along the width W
direction of the switching device 1000 and protruding
towards the front side 103 of the housing 100. The ribbed
structures 316‑1, 316‑2 of the first and second rear wall
portion 312‑1, 312‑2 each are shown here with four ribs
extending along the width W direction and protruding
towards the rear side 105 of the housing 100.
[0086] Fig. 4 also shows that in the spaces between
two fuse-receiving spaces 250-i, the rear wall portion
312‑1, 312‑2 of the preceding (along the longitudinal
direction L) fuse-receiving space 250‑1, 250‑2 is con-
nected to the front wall portion 311‑2, 311‑3 of the follow-
ing (along the longitudinal direction L) fuse-receiving
space 250‑2, 250‑3 by a (substantially strip-shaped)
plate portion 319‑1, 319‑2 of the intermediate part 300.
Each plate portion 319‑1, 319‑2 extends substantially
perpendicularly to the rear wall 312-i portions and the
front wall portions 311-i, i.e., their planes lie parallel to the
longitudinal direction L and to the depth D direction, and
perpendicular to the width W direction.
[0087] The plate portions 319‑1, 319‑2 connect the
adjacent front wall portion 311-i and rear wall portion
312-i and are preferably integrally formed with them.
The plate portions 319‑1, 319‑2 are arranged substan-
tially (+/‑20%) or exactly at the center, in width W direc-
tion, of the intermediate part 300, and separate the
spaces between the fuse-receiving spaces 250-i in the
width W direction into (locally) two separate chambers:
an upper chamber 117 (visible in Fig. 4) oriented towards
the upper housing part 110 and a lower chamber 127
(visible in Fig. 5) oriented towards the lower housing part
120. As will be described in the following, the lower
chamber 127 is used to accommodate further electrically
conducting rails for connecting the crown contact term-
inal 269-i to the front-side electrical terminals 230-i. The
plate portions 319‑1, 319‑2 thus close (or at least in-
crease) clearance distances around these further elec-
trically conducting rails.
[0088] Preferably, the plate portions 319‑1, 319‑2 are
all integrally formed, and joined to, the shift-linkage re-
ceiving portion 340 of the intermediate part 300, in parti-
cular to a lower-housing-part-side wall 349 of the shift-
linkage receiving portion 340. This wall 349 preferably
closes the entirety of the shift-linkage receiving portion
340 against the lower chamber 127 and is coplanar with
the plate portions 319‑1, 319‑2. Further preferably, the
wall 349 extends all the way from the third locking-me-
chanism portion 350‑3 to the rear side 105 of the switch-
ing device 1000, forming an essentially (or completely)
unbroken dividing wall between the upper chamber 117
and the lower chamber 127.
[0089] Fig. 5 shows a slightly rotated, 3-dimensional
view of the intermediate part 300 from the other side as
compared toFig. 4, i.e., from thesideof the lower housing
part 120.
[0090] It is evident from Fig. 5 that also the outer sides
of the front wall portions 311-i and the rear wall portions
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312-i in the lower chamber 127 (i.e. between the inter-
mediate part 300 and the lower housing part 120) may
comprise ribbed structures 317-i which may essentially
or exactly mirror the ribbed structures 315-i in the upper
chamber (i.e. between the intermediate part 300 and the
upper housingpart 110),wherein theplate portions319‑1
may act as mirror planes. The front wall portions 311-i in
the shown embodiment further comprise, in the lower
chamber 127, ventilation openings 318-i which enable
heat convection within the housing 100 (specifically the
lower chamber 127) and, eventually, to the outside.
[0091] Fig. 5 also shows that the shift-linkage receiving
portion 340 of the intermediate part 300 is contributing in
separating thespacebetween theupperhousingpart 110
and the lower housing part 120 into the upper chamber
117 and the lower chamber 127, being integrally formed
with the plate portion 319‑1, 319‑2. Together, the shift-
linkage receiving portion 340 and the plate portions
319‑1, 319‑2 cover about at least 50% of the L-D-
cross-section of the housing 100 (i.e. the cross section
parallel to both the longitudinal direction L and the depth
D direction).
[0092] It is also evident from Fig. 5 that the largest
openings in the intermediate part 300 between the upper
chamber 117 and the lower chamber 127 are occupied
and thus essentially (or completely) closed by the fuse
holders 210-i when they are inserted into the fuse-receiv-
ing spaces 250-i. The secondlargest openings in the
intermediate part 300 between the upper chamber 117
and the lower chamber 127 are situated in the area of the
locking-mechanism portions 350-i and will therefore be
occupied and thus essentially (or completely) closed by
the locking mechanisms arranged therein (to be de-
scribed later).
[0093] The plate portions 319‑1, 319‑2 and the shift-
linkage receiving portion 340 form rail-guiding portions
321‑2, 321‑3 of the intermediate part 300, which are
configured to accommodate electrically conducting rails
leading 271‑2, 271‑3 (shown only schematically as
dashed lines in Fig. 5) from the crown contact elements
291‑1 to the respective front-side electrical terminals
230-i. The rail-guiding portions 321‑2, 321‑3 at least
partially encompass said electrically conducting rails
271‑2, 271‑3 on three sides, wherein the fourth side
may be closed by the lower housing part 120.
[0094] Fig. 6 shows a schematic view of some interior
elements of the switching device 1000, seen from the top
side101of thehousing100.Thedashed line in themiddle
representswhere the intermediate part 300 (not shown in
Fig. 6) would separate the upper chamber 117 inside the
housing 100 from the lower chamber 127 inside the
housing.
[0095] Theupper chamber117houses theshift linkage
400 and the electrical pathways from the bottom-side
electrical terminals 220-i to the fuse-receiving spaces
250-i, here indicated by the shown base contact spring
plungers 263‑1, 263‑2, 362‑3. The lower chamber 127
houses the electrically conducting rails 271‑1, 271‑2,

271‑3 (hereafter sometimes collectively referred to as
271-i) electrically connecting the crown contact terminals
269‑1 to the front-side electrical terminals 230-i.
[0096] Theprovision of the insulating intermediate part
300 in themiddle, separating the upper chamber 117 and
the lower chamber 127, is one of the features enabling
the arrangement of these electrical pathways so close to
each other in the width W direction of the housing 100,
which contributes to the very smallwidthWof thehousing
100 when compared to the prior art.
[0097] Fig. 6 also serves to illustrate how the electri-
cally conducting rails 271-i end in contact ends 272‑1,
272‑2, 272‑3 (hereafter sometimes collectively referred
to as 272-i) for contacting the corresponding tabs of the
corresponding crowncontact terminal 269‑1. Toensure a
reliable electrical contact here, as well, the ends may be
borne slightly movably or pivotably, and a corresponding
spring member 273‑1, 273‑2, 273‑3 (hereafter some-
times collectively referred to as 273-i) may be provided
for biasing the respective contact end 273-i towards the
tab of the respective crown contact terminal 269‑1.
[0098] Fig. 7 shows a schematic side view of some
interior elements of the switching device 1000 from the
view of the lower housing part 120. In a sense, Fig. 7 is
complementary to Fig. 5, since they show, from the same
perspective, the intermediate part 300 (Fig. 5) without
surrounding elements, and the surrounding elements
(Fig. 7) without the intermediate part 300.
[0099] Fig. 7 illustrates the complete electrical path-
ways from the bottom-side electrical terminals 220-i to
the front-side electrical terminals 230-i: starting from the
bottom-side electrical terminal 220-i itself, over the elec-
trically conducting rail 221-i, to the bridging element 410-
i, from there to the tabs 262-i of the base contact terminal
261-i and thebasecontact terminal 261-i itself, then to the
first terminal of the fuse 270‑1, 270‑2, 270‑3 (hereafter
sometimes collectively referred to as 270-i), into the
crown contact terminal 269‑1, 269‑2, 269‑3 (hereafter
sometimes collectively referred to as 269-i) and its re-
spective tab 274‑1, 274‑2, 274‑3 (hereafter sometimes
collectively referred to as 274-i); from there via the con-
tact end 272-i into the electrically conducting rail 271-i
and finally to the front-side electrical terminal 230-i.
[0100] Comparing the shape of especially the electri-
cally conducting rails 271-i in Fig. 7 to the rail-guiding
portions 321-i of the intermediate part 300 in Fig. 5 will
illustrate how the electrically conducting rails 271-i are
safely insulated from one another by the intermediate
part 300 (and the lower part of the housing 120), which
also provides the necessary clearance distances and
creepage distances to any other current-carrying ele-
ment of the switching device 1000.
[0101] Fig. 8 shows a selection of elements of the
switching device 1000 for illustrating how external elec-
trically conductive elements 240-i are inserted, electri-
cally contacted, fixed, and released in the switching
device 1000.
[0102] Each of the locking mechanisms 510-i com-
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prises, to this end, a locking actuator 520‑1 and a locking
flat spring 530‑1. Although only the first locking actuator
520‑1, accommodated in the first locking-mechanism
portion 350‑1, is shown, it shall be understood that all
feature described with respect to it equally apply to other
locking actuators 520‑2, 520‑3 for the other locking-me-
chanism portions 350‑2, 350‑3.
[0103] In Fig. 8, external electrically conductive ele-
ments 240-i are shown, as an example, as copper cables
with a square cross-section, although other types of
external electrically conductive elements 240-i are
usable, as well. The bare, electrically conductive end
of each external electrically conductive element 240-i
is insertable into the switching device 1000 via a respec-
tive front-side opening 129‑1, 129‑2, 129‑3 (hereafter
sometimes collectively referred to as 129-i) within the
front side 103 of the housing (see also Fig. 15 and its
description in the following). Inside the switching device
1000, eachexternal electrically conductive element 240-i
is then brought into contact with a respective electrically
conducting rail 271-i.
[0104] To this end, the front-side end 277‑1, 277‑2,
277‑3 (hereafter sometimes collectively referred to as
277-i) of eachelectrically conducting rail 271-i is provided
with a straight section 278‑1, 278‑2, 278‑3 (hereafter
sometimes collectively referred to as 278-i) that ends
in a hook-shaped section 279‑1, 279‑2, 279‑3 (hereafter
sometimes collectively referred to as 279-i) at the very tip
of the front-side end 277-i. Essentially, the straight sec-
tions 278-i form the main element of each front-side
electrical terminal 230-i.
[0105] Each straight section 278-i is arranged such
(and guided/held by the respective rail-guiding portions
271-i to keep being arranged in this way) that it lies in
parallel to the external electrically conductive element
240-i it is intended to contact. The straight sections 278-i
lie along an inserting direction of the external electrically
conductive elements 240-i into the housing, which in turn
lies along the longitudinal direction L of the switching
device 1000. In order to have a strong and reliable
electrical as well as mechanical connection between
each external electrically conductive element 240-i in-
serted into the switching device 1000 and its respective
electrically conducting rail 271-i, the respective locking
mechanism 510-i is provided, as will be described in the
following. The shown locking mechanism 510-i also pro-
vides maintenance-free locking of the external electri-
cally conductive elements 240-i: even in case that an
external electrically conductive element 240-i settles
after some time, continuous pressure is exerted onto it.
[0106] Themain element effecting the strong electrical
and mechanical connection is the respective locking flat
spring 530-i. In Fig. 8, in the third locking-mechanism
portion 350‑3, the third locking flat spring 530‑3 is shown
schematically as it would be shaped without an external
electrically conductive element 240‑3 being inserted and
without any lockingactuator 520‑3. In thesecond locking-
mechanism portion 350‑2, the second locking flat spring

530‑2 is shown in a constricted state, with the second
external electrically conductive element 240‑2 being in-
serted and held. In the first locking-mechanism portion
350‑1, the interaction an mutual engagement between
the elements of the first locking mechanism 510‑1 are
shown.
[0107] Fig. 9 shows a schematic close-up of the shape
of each locking flat spring 530-i. The locking flat spring
530-i is generally a flat strip formed in a closed loop: its
first end 531-i comprises a window 532-i that is bounded,
at the very tip of the first end531-i, by abarmember 533-i.
The first end 531-i is connected, after a first extremal
point 534-i, to a first arm 535-i of the locking flat spring
530-i. At a second extremal point 536-i, the first arm535-i
flows into a secondarm537-i which ends in a secondend
539-i of the locking flat spring 530-i. At its very tip, the
second end 539-i is provided with a protruding tab 538-i.
[0108] The first arm535-i and the secondarm537-i are
angled at the second extremal point 535-i such that the
protruding tab 538-i of the second end 539-i is inserted
into the window 532-i in the first end 531-i. Its movement
further into thewindow532-i is restrictedbecause the rest
of the second end 539-i flares out, in a step, after the
protruding tab 538-i to the full width of the locking flat
spring 530-i, which cannot pass through thewindow532-
i. The bends of the locking flat spring 530-i at the first
extremal point 534-i and the second extremal point 536-i
cause an outward-directed force that presses the pro-
truding tab 538-i against the bar member 533-i. In gen-
eral, the locking flat spring 530-i can be generally de-
scribed as bent into a triangle shape, with the three sides
being the first end 531-i with the window 532-i, the first
arm 535-i, and the second arm 537-i, and the three
angles being the first extremal point 534-i (a rounded
angle), the secondextremal point 536-i (another rounded
angle) and the point where the protruding tab 538-i and
the bar member 533-i meet.
[0109] Returning to Fig. 8, it can be seen in the third
locking-mechanism portion 350‑3 that the front-side end
277‑3 of the electrically conducting rail 271‑3 passes
through the window 532‑3 in the third locking flat spring
530‑3, between its secondarm537‑3 and its barmember
533‑3. The second arm 537‑3 is arranged as entirely
pressing against the straight section 278‑3. The hook-
shaped section 279‑3 cradles the tip of the protruding tab
538-i and stops its movement in one direction. In this
situation, the locking flat spring 530‑3 firmly clings to the
front-side end 279‑3 owing to the spring force it exerts.
[0110] Inserting the external electrically conductive
element 240-i will nowbedescribed byway of the second
locking flat spring 530‑2 and the second external elec-
trically conductiveelement 240‑2.As is shown inFig. 8, in
order to insert the external electrically conductive ele-
ment 240-i into the window 532‑2 of the second locking
flat spring 530‑2, the window 532‑2 must be moved so
that a larger portion thereof is on the other side of the
electrically conducting rail 271‑2. To achieve this, a force
towards the electrically conducting rail 271‑2 must be
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applied to the first arm535‑2 (towards the right-hand side
of Fig. 8). This is accomplished by way of the locking
actuator 520-i, as will be described in the following.
[0111] Fig. 8 also shows that the intermediate part 300
has three small nooks 352-i into which the bar members
533-i of the locking flat springs 530-i go and which stop
any further movement of the bar members 533-i, when
thewindow532-i is pushed to open (i.e., to the right). The
intermediate part 300 also provides a respective abut-
ment against which each locking flat spring 530-i rests.
The intermediatepart 300 further provides for at least one
locking flat spring 530-i (here: for the secondand the third
locking flat spring 530‑2, 530‑3) a respective protrusion
354‑2, 354‑3 within the locking-mechanism portion 350-i
against which the tip of the respective hook-shaped por-
tion 279-i can rest.
[0112] Fig. 10 illustrates the functioning of the locking
actuator 520-i, usingagain thefirst lockingactuator 520‑1
and the second locking actuator 520‑2 as examples. The
shape of the locking actuators 520-i is shown in Fig. 11
and Fig. 12 from two different perspectives. The shape of
the locking actuators 520-i closely corresponds to the
inside shape of the upper housing part 110 and the inside
shape of the lower housing part 120 in the area of the
locking actuators 520-i. Each locking actuator 520-i com-
prises a bore 524-i into which one or more parts of a
correspondingaxlewill be inserted fromoneorbothsides
to allow a pivoting movement.
[0113] Fig. 13 illustrates the insideof theupperhousing
part 110 of the housing 100 of the switching device 1000,
and Fig. 14 illustrates the inside of the lower housing part
120 of the housing 100 of the switching device 1000.
[0114] The locking-mechanism portion 350-i is shaped
such that the locking actuator 520-i therein can pivot
around a respective pivoting axis 140-i. The correspond-
ing axles 141-i for this pivoting movement are formed, in
the shown embodiment, both partially (e.g., half) in the
upper housing part 110 (see Fig. 13) and partially (e.g.,
half) in the lower housing part 120 (see Fig. 14), although
other variants are also possible, depending, for example,
on themanufacturingmethod. In the shown example, the
second and third locking-mechanism portions 350‑2,
350‑3 are formed essentially with an asymmetrical bell
shape, wherein the locking actuator 520-i can rest
against either arm of the bell shape in its extreme pivoted
positions. Each locking actuator 520-i and the corre-
sponding axle 141-i are shaped such that there is a
predefined amount of play so that the locking actuator
520-i can move into an eccentric position with regard to
the pivoting axis 140-i.
[0115] In Fig. 10, the first locking actuator 520‑1 is
shown in a latched position in which the corresponding
locking flat spring 530‑1 is pressed so as to allow insert-
ing or releasing the external electrically conductive ele-
ment 240‑1. The second locking actuator 520‑2 is shown
in a relaxed position, inwhich the locking flat spring 530‑2
is not, orminimally, pressed by the locking actuator 520‑2
and thus its barmember 533‑2 strongly pulls the external

electrically conductive element 240‑2 against the elec-
trically conducting rail 271‑2.
[0116] Perhaps the most conspicuous feature of each
locking actuator 520-i is its protruding nose tab 521-i: a
flat tab protruding essentially perpendicularly from the
main body of the locking actuator 520-i. The nose tab
521-i is best visible in Fig. 11. The entire locking actuator
520-i ismade integrally (or: monolithically), from a plastic
material having a predefined degree of elasticity. Thus,
the nose tab 521-i can be slightly bent without breaking,
and exerts a force acting towards returning to the unbent
shape when bent.
[0117] Returning to Fig. 10, all of the locking-mechan-
ism portions 350-i of the intermediate part 300 are pro-
vided with a recess structure 355-i. The recess structure
355-i is deep enough and wide enough (in the width W
direction of the switching device 1000) to receive the
nose tab 521-i when the locking actuator 520-i is in the
latched position, as shown in Fig. 10 for the first locking
actuator 520‑1.
[0118] The recessstructure355-i comprises, or consist
of, two sections: 1) a mouth section 356-i, which ends in
2) a latching section 357-i. The cross-section of the
mouth section 356-i decreases from its opening (into
the locking-mechanism portion 350-i) towards the latch-
ing section 357-i. The latching section 357-i has a latch-
ing wall 358-i, which is angled such that when the locking
actuator 520-i is pivoted towards the recess structure
355-i, the nose tab 521-i must necessarily be bent to-
wards the front side 101 of the housing for the locking
actuator 520-i to finish its pivotingmovement to end up in
the latched position, with the tip of the nose tab 521-i
resting against the latching wall 358-i.
[0119] The elastic force exerted by the bent nose tab
521-i pushes (or pulls) the locking actuator 520-i into a
(slightly) eccentric position, as is shown for the first lock-
ingactuator 520‑1 inFig. 10.Eccentric in this contextmay
be understood to mean that a rotational center of the
locking actuator 520-i (e.g., a rotational center of the bore
524-i), which coincides with the pivoting axis 140-i during
the relaxed position, does no longer coincide with the
pivoting axis 140-i in the eccentric position. Similarly, in
the eccentric position, the locking actuator 520-i will no
longer exactly align with the top of the bell shape of the
locking-mechanism portions 350-i.
[0120] The function of thismechanismwill be apparent
when studying the shape of the locking actuators 520-i
shown in Fig. 11 and 12, together with the shape of the
housing shown in Fig. 13 and Fig. 14: On both of its
outsides in the width W direction, each locking actuator
520-i is formed with latching protrusions. Fig. 11 shows a
upper-side latching protrusion 522-i, which is facing the
upper housing part 110, and Fig. 12 shows a (larger)
lower-side latching protrusion 523-i, which is facing the
lower housing part 120. Both latching protrusions 522-i,
523-i are essentially oblongshaped, wherein the long
sides of said oblong may have a defined curvature.
[0121] Correspondingly, the upper housing part 110 is
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formed with a upper-side latching contour 112-i for the
corresponding upper-side latching protrusion 522-i of
each of the locking actuators 520-i (see Fig. 13), and
the lower housing part 120 is formed with a lower-side
latching contour 123-i for the corresponding lower-side
latching protrusion 523-i of each of the locking actuators
520-i. The upper-side latching contours 112-i and the
lower-side latching contours 123-i each are formed (gen-
erally or exactly) in the shape of a hatchet, with the head
(or blade) portion of the hatchet oriented towards the
bottom side 109.
[0122] Referring to Fig. 13, the upper-side latching
contours 112-i each comprise a first (or: handle) portion
114-i and a second (or: head) portion 116-i, which are
separated by a step 115-i in between.
[0123] Referring to Fig. 14, the lower-side latching
contours 123-i each comprise a first (or: handle) portion
124-i and a second (or: head) portion 115-i, which are
separated by a step 114-i in between.
[0124] When any locking actuator 520-i is in the re-
laxed position (shown for the second locking actuator
520‑2 in Fig. 10), then both its upper-side latching pro-
trusion 522-i and its lower-side latching protrusion 523-i
will abut against the first (or: handle) portions 114-i, 124-i
of the corresponding upper-side latching contour 112-i
and the corresponding lower-side latching contour 123-i.
the first (or: handle) portions 114-i, 124-i thus preferably
have the same defined curvature as the latching protru-
sions 522-i, 523-i, preferably corresponding to a circle
section with respect to the pivoting movement’s pivoting
axis 140-i.
[0125] When the locking actuator 520-i is then pivoted
towards the bottom side 109 of the housing 100, the
latching protrusions 522-i, 523-i will move towards the
second (or: head) portion 116-i, 126-i of the latching
contours. At some point during the pivoting movement,
as has beendescribed in the foregoing, the nose tab521-
i of the locking actuator 520-i will engage the latchingwall
538-i such that the locking actuator 520-i will be pushed
towards the front side 103 of the housing 100. This point
corresponds with a position in which the latching protru-
sions 522-i, 523-i have left the first (or: handle) portions
114-i. The pushing of the locking actuator 520-i towards
the front side 103 results in the latching protrusions 522-i,
523-i being pushed into the second (or: head) portions
116-i, 126-i of the latching contours 112-i, 123-i.
[0126] At that point, the locking actuator 520-i will be in
the latched position (shown for the first locking actuator
520‑1 in Fig. 10): although its corresponding locking flat
spring 530-i will push to reverse the pivoting movement,
the latching protrusions 522-i, 523-i are caught (or:
latched) behind the steps 115-i, 125-i of the latching
contours 112-i, 123-i. In order to return to the relaxed
position, the locking actuator 520-i would have to be
pushed in, i.e., towards the rear side 105 of the housing
100. In the locked state, this is prevented by the force
exerted on the locking actuator 520-i by the bent nose tab
521-i.

[0127] Thus, to return the locking actuator 520-i to the
relaxedstate, auserhas topush the lockingactuator520-
i inside, back to its centered (i.e., non-eccentric) position
with respect to the pivoting axis 140-i, enough so that the
latching protrusions 522-i, 523-i overcome the steps 115-
i, 125-i in the latching contours 112-i, 123-i. This pushhas
to bedoneagainst further resistanceby thebent nose tab
521-i; preferably, thenose tabs521-i and the latchingwall
538-i are designed such that this canbe donewithout any
tools but must be done deliberately.
[0128] On the other hand, to put the locking actuator
520-i from the relaxed state into the locked state requires
the user to overcome both the spring force of the locking
flat spring530-i aswell as the resistance tobendingof the
nose tab 521-i.
[0129] To facilitate the pivoting movement of the lock-
ing actuator 520-i into the latched position, each locking
actuator 520-i is provided with an actuating groove 529-i.
Theactuatinggroove529-i is arrangedat a front-sideend
of the locking actuator 520-i, i.e., an end of each locking
actuator 520-i which protrudes from the front side 103 of
the housing 100. The actuating groove 529-i is oriented
as open towards the top side 101 of the housing and is
part of the section of the locking actuator 520-i protruding
from the housing 100. In this way, the front side 101 of the
housing 100 is the side that provides all necessary ac-
cesses to a user when the switching device 1000 is
mounted at its bottom side 109 to a busbar system: the
front side 101 gives access to the fuse holders 210-i and
to the actuating grooves 529-i as well.
[0130] Thus, with a view to Fig. 10, a user wishing to
retrieve the external electrically conductive element
240‑2 from the switching device 1000, may insert the
tip of a tool (e.g., a screwdriver) into the actuating groove
529‑2of the second lockingactuator 520‑2and thuspush
and pivot the second locking actuator 520‑2 into its
latched position.
[0131] As has been described in the foregoing, in the
latched position of the locking actuator 520-i, the first arm
535-i of the locking flat spring 530-i is pressed towards
the second arm 537-i, and the window 532-i is maximally
opened with the bar member 533-i being closest to, or
even entered into, the nook 352-i. This allows easy in-
sertion or retrieval of the external electrically conductive
element 240-i.
[0132] By thesemechanisms, it is achieved that it takes
some effort, and preferably a tool, for a user to put the
locking actuator 520-i into the latched position (in which
the external electrically conductive element 240-i can be
inserted or taken out), while it is comparatively easy to
return the locking actuator 520-i into the relaxed state,
locking the external electrically conductive element 240-i
in place.
[0133] Fig. 13 incidentally also illustrates a part of the
ventilation concept of the present invention, showing a
plurality of (here: three) ventilation intakes 118‑1, 118‑2,
118‑3 (hereafter sometimes collectively referred to as
118-i) within the upper housing part 110 for each fuse-
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receiving space 250-i, and a plurality of (here: three)
ventilation exhausts 119-i for each fuse-receiving space
250-i. The corresponding outside viewof the intakes 118-
i and the exhausts 119-i in the upper housing part 110 is
provided by Fig. 1. Seen from the inside, the ventilation
exhausts 119-i may be formed as a jutty structure (reach-
ing into the housing), e.g. as a triangular jutty structure
119‑3 or as an oblong jutty structure 119‑1, 119‑2.
[0134] Of the ventilation intakes 118-i, a central one
(with respect to the width W direction) is formed larger
than the others in the longitudinal direction L and partially
overlaps with the corresponding fuse-receiving space
250-i, in particular where, as is shown later in Fig. 18,
the fuse holder 210-i exposes a portion of the fuse 170-i.
[0135] Fig. 14 also shows ventilation openings 128‑1,
128‑2, 128‑3 (hereafter sometimes collectively referred
to as 128-i) within the lower housing part 120 that may be
formed identically to the ventilation intakes 118-i in the
upper housing part 110 (see Fig. 13).
[0136] Fig. 14 in addition illustrates guiding portions
121‑1, 121‑2, 121‑3 (hereafter sometimes collectively
referred to as 121-i) of the lower housing part 120 which
are configured to conform to, and engage with, the rail-
guiding portions 321-i of the intermediate part 300 (com-
pare with Fig. 5).
[0137] Fig. 15 shows the front side 103 of the housing
100 in the exemplary embodiment of Fig. 1 through 10.
Fig. 10 inparticular illustrateshow the front side103of the
housing 100 is formed in part by the upper housing part
110, in part by the lower housing part 120, and in part by a
front-side portion of the intermediate part 300, the front-
side portion of the intermediate part 300 being sand-
wichedbetween theupperhousingpart 110and the lower
housing part 120.
[0138] The front-side openings 129-i are each also
formed partially (here, for the majority) by the intermedi-
ate part 300, and partially by the lower housing part 120.
[0139] At the bottom side 109 of the housing 100, the
bottom-side electrical terminal 220‑1 can be seen (the
others are exactly behind it in line along the longitudinal
direction L), formed as a once-folded-over, V-shaped
tongue configured to be inserted into a slit in a slitted
busbar or a slit in a hybrid busbar.
[0140] On each side, in the width W direction, of the
bottom-side electrical terminal 220‑1, a respective me-
chanical plug 223‑1 is provided, distanced by the bottom-
side electrical terminal 220‑1 by exactly the same slit
interval SI. Fig. 10 also illustrates that the width W of the
switching device 1000 corresponds to about (or exactly)
five times the slit interval SI so that a plurality of switching
devices 1000 can be arranged adjacently, in the widthW
direction, along the busbar, without any dead space in
between.
[0141] The shown embodiment, in particular with re-
spect to the form of the bottom-side electrical terminals
220-i and themechanical plugs 223‑1, is compatible with
slitted busbars or hybrid busbars (which comprise both a
current-carrying profile portion and a slitted profile por-

tion). It shall be understood that the switching device
1000may also be configured to be compatible with other
types of busbars, for example solid busbars. In that case,
the bottom-side electrical terminals would typically com-
prise contact elements contacting a front surface (with
respect to the switching device 1000) of the solid busbar.
[0142] Moreover, electrical and/or mechanical hook-
shaped elements may be provided for gripping edges of
the solid busbar, so that the switching device 1000 may,
for example, be hung from the solid busbars at the hook-
shaped elements. The hook-shaped elements may be
formed as electrically conducting, so as to provide, in
addition to mechanical stability, also an additional elec-
trical contact on the edge and/or the rear surface (with
respect to the switching device 1000) of the solid busbar.
[0143] The same elements and concepts as described
in the foregoing for solid busbars can also be applied to
couple the switching device 1000 to the current-carrying
(i.e., solid) profile of hybrid busbars, since hybrid busbars
have theadvantageof offeringboth types of connections.
[0144] Fig. 16 shows a three-dimensional view illus-
trating mainly the bottom side 109 of the housing 100 in
the exemplary embodiment of Fig. 1 through 10. It shows
how the bottom side 109 is mainly formed by the lower
housing part 120, and only to a smaller degree by parts of
the upper housing part 110, the intermediate part 300,
and the optional side housing part 130.
[0145] As has been described in the foregoing, since
the intermediate part 300 is preferably made from a
plastic material that conducts heat well, it also acts as
a coolingmember: it is in contact, for example via the rail-
guiding portions 321-i for the electrically conducting rails
271-i (and similar rail-guiding portions for the electrically
conducting rails 221-i) withmany of the parts in which the
most heat develops when the switching device 1000 is in
use. Due to its heat-conducting properties, the intermedi-
ate part 300 thus transports heat from inside of the
housing towards its various ribbed structures. For exam-
ple, at the front side 103 of the housing, the front-side
ribbed portions 351-i help to radiate heat away from the
switching device 1000.
[0146] Alternatively, or additionally, the part of the in-
termediate part 300 at the outside of the bottom side 109
of the housing 100 may be provided with a bottom-side
ribbed portion 359. Also, the various ribbed sections of
the intermediate part 300 at the inside of the housing 100
also function to radiate heat, heating up air inside the
housing 100, which may then freely escape through
ventilation slits as can be seen, for example, in Fig. 1
in the upper housing part 110. Thus, the intermediate part
300 advantageously provides guiding, cooling, insulat-
ing, bearing, and many other functions to the switching
device 1000.
[0147] Fig. 17 shows a detail of the top side 101 of the
housing 100 of the switching device 1000, without the
side housing part 130. On the side of the lower housing
part 120 facing away from the upper housing part 110,
side housing latches 139 are provided for latching the
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side housing part 130 thereto. The view in Fig. 15 is
centered around a fuse holder opening 280-i therein,
leading to a corresponding one of the fuse-receiving
spaces 250-i.
[0148] Fig. 17 also illustrates how the walls encasing
the fuse holders 210-i within the fuse-receiving space
250-i are formed jointly by theupper housingpart 110, the
intermediate part 300, and the lower housing part 120.
Wherever two different parts 110, 120, 300 meet, they
may be substance-to-substance bonded there, in parti-
cular welded using ultrasound plastic welding, or glued.
On the side of the intermediate part 300, it is particularly
the frontwall portions311-i and the rearwall portions312-
i that contribute.
[0149] The upper housing part 110 and the lower hous-
ing part 120 are also formed with latching teeth 281. The
upper housing part 110 and the lower housing part 120
may also comprise recesses 282 of the outer contour of
the fuse holder opening 280-i at the front side 101, which
may otherwise be circular in shape.
[0150] Typically, the fuse holders 210-i are inserted in
the axial direction A (see Fig. 4) into the fuse-receiving
spaces 250-i, at an angle (with respect to a rotation
around said axial direction) to a position in which they
will be at rest and operational within the fuse-receiving
spaces 250-i. This angle is between 10° and 90°, pre-
ferably between 20° and 70°, more preferably between
30° and 60°, for example 35°.
[0151] The intermediate part 300may beprovidedwith
a guiding groove 370-i, arranged in parallel to the axial
directionAwithineachof the fuse-receivingspaces250-i,
for guiding the movement of the fuse holder 210-i along
the axial direction A.
[0152] Fig. 18 shows a 3-dimensional view of a fuse
holder 210-iwith acylindrical fuse170-i arranged therein.
It illustrates how the fuse holder 210-i may be provided
with at least one guiding protrusion 283 configured for
insertion into the guiding groove 370-i of the intermediate
part 300.
[0153] Fig. 19 shows a schematic view of an interior of
the side housing part 130 in a variant. Specifically, Fig. 19
shows the switching device 1000 from the side of the side
housingpart 130, however,with the sidehousingpart 130
itself removed, offering a view of its interior.
[0154] In the shown variant, the switching device 1000
is provided with a motorized actuator for the switching
function. The switching function can thus be remotely
controlled. To this end, the switching device 1000 may
comprise a communications interface for receiving
switching signals for switching the switching device
1000. The motorized actuator may be provided in addi-
tion or instead of the (manual) actuating element 150 as
described in the foregoing. Preferably, both are provided,
such that a user may always switch the switching device
1000 off in case of an emergency. Advantageously, the
motorized actuator may be configured to turn the actuat-
ing wheel 151.
[0155] In the shown variant, a linear motor 131 is

providedwithin the housing side part 130. It is configured
to linearlymoveashaft 132 (e.g., a threadedshaft),which
in turn engages a gearbox. Here, as an example, the
gearbox comprises a first moving gear part 133 and a
second moving gear part 134. The first moving gear part
is actuated by the linearly moving shaft 132, translating
(and leveraging) the linear force into a rotational move-
ment of gear teeth; the second moving gear part 134
receives the rotational movement via its own teeth and
translates it to a rotational movement of the actuating
wheel 151 (see Fig. 2). The gearbox is provided with
enough play such that a user may manually activate the
(manual) actuating element 150, for example in case of
an emergency.
[0156] The linear motor 131 may be controlled via
electronic components within the side housing part
130, which may be arranged on, or controlled and/or
connected by, a printed circuit board 135 arranged within
the side housing part 130. The printed circuit board 135
preferably has a communications interface for commu-
nication with an external transceiver, for example via a
communications field bus. Thus, the printed circuit board
135 may be configured to receive switching signals for
switching the switching device 1000, i.e., control signals
for the motorized actuator (here: linear motor 131). The
printed circuit board 135 may also have other functions.
For example, it may provide monitoring functions of the
switching device 1000, transmit monitoring data over the
communications interface, and/or the like.
[0157] Since the motorized actuator, e.g., the linear
motor 131, typically has a certain bulk, the width of the
switching device 1000 may be larger than in other var-
iants, although the present invention still enables the
switching device 1000 to have, ceteris paribus, a much
smaller widthW than hypothetical comparable switching
devices. For example, thewidthWmaybe49,5mm, 49,2
mm, or less. A nominal width of 49,5 mm would, for
example, correspond to 11 times the slit interval SI of
4,5mm in one possible variant of a slitted busbar or a
hybrid busbar. Considering tolerances, the switching
device 1000 may be formed with a width of 49,2mm,
for example, to ensure that an adjacent device can be
coupled to the same slitted or hybrid busbar without
losing a full slit interval SI.
[0158] Fig. 20 shows a schematic flow diagram illus-
trating a method according to the second aspect of the
present invention, i.e. of a method for manufacturing the
switching device 1000.
[0159] Specifically, manufacturing the switching de-
vice 1000 may comprise a step S100 of providing
(e.g., manufacturing) the upper housing part 110, a step
S200 of providing (e.g., manufacturing) the lower hous-
ing part 120, and a step S300 of providing (e.g., manu-
facturing) the intermediate part 300. Each of these steps
S100, S200, S300 may be performed, for example, via
injection molding.
[0160] In a step S400, the remaining parts of the
switching device 1000 are inserted into the housing
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100 and/or connected or coupled with the upper housing
part 110, the lower housing part 120 and/or the inter-
mediate part 300.
[0161] In a step S500, a substance-to-substance
bonding is performed, of the intermediate part 300 to
the lower housing part 110 and/or to the lower housing
part 120, either consecutively or concurrently. For exam-
ple, if the substance-to-substance bonding is performed
by gluing, glue may be applied to any of the three parts,
and then they may be put together in their final config-
uration, letting the glue solidify. Preferably, welding is
used for the substance-to-substance bonding, however.
For example, the intermediate part 300may bewelded to
either the upper housing part 110 or the lower housing
part 120, and then to the respective other part. The
welding may comprise ultrasound plastic welding and/or
laser welding and/or hot plate welding.

List of reference signs

[0162]

100 housing
101 top side of the housing
103 front side of the housing
105 rear side of the housing
109 bottom side of the housing
110 upper housing part
112-i upper-side latching contour
114-i first or handle portion of upper-side latching
contour
115-i step of upper-side latching contour
116-i second or head portion of upper-side latching
contour
117 upper chamber
118-i ventilation intakes
119-i ventilation exhausts
120 lower housing part
121-i guiding portions
123-i lower-side latching contour
124-i first or handle portion of lower-side latching
contour
125-i step of lower-side latching contour
126-i second, or head, portion of lower-side latching
contour
127 lower chamber
128-i ventilation opening
129-i front-side opening
130 side housing part
131 linear motor
132 shaft
133 first moving gear part
134 second moving gear part
135 printed circuit board
139 side housing latch
140-i pivoting axis
141-i pivoting axle
150 actuating element

151 actuating wheel
152 actuating bar
153 knee-type lever
154 curved nose
155 biasing member
210-i fuse holder
220-i bottom-side electrical terminal
221-i electrically conducting rail
222-i latching element
223-i mechanical plug
230-i front-side electrical terminal
240-i electrically conductive element
250-i fuse-receiving space
261-i base contact terminal
262-i tab
263-i base contact spring plunger
264-i base contact spring element
269-i crown contact terminal
270-i fuse
271-i electrically conducting rails
272-i contact ends of the electrically conducting rails
273-i biasing member
274-i tab of the crown contact terminal
277-i front-side end
278-i straight section
279-i hook-shaped section
280-i fuse-holder opening
281 latching teeth
282 recesses
283 guiding protrusion
300 intermediate part
311-i front wall portion
312-i rear wall portion
313-i top-side ribbed portion
315-i front wall portion ribbed structure
316-i rear wall portion ribbed structure
319-i plate portion
321-i rail-guiding portion
340 shift-linkage receiving portion
341-i ribbed section
349 lower-housing-part-side wall
350-i locking-mechanism portion
351-i front-side ribbed portions
352-i nook
354-i protrusion
355-i recess structure
356-i mouth section
357-i latching section
358-i latching wall
360-i spring plunger guiding portion
370-i guiding groove
400 shift linkage
410-i bridging element
411-i segmented section
510-i locking mechanism
520-i locking actuator
521-i nose tab
522-i upper-side latching protrusion
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523-i lower-side latching protrusion
524-i bore
529-i actuating notch
530-i locking flat spring
531-i first end
532-i window
533-i bar member
534-i first extremal point
535-i first arm
536-i second extremal point
537-i second arm
538-i protruding tab
539-i second end
1000 switching device
A axial direction
D depth of the switching device
L longitudinal/lengthdirectionof the switchingdevice
W width of the switching device
S100..S500 method steps

Claims

1. A switching device (1000), in particular for a busbar
system, comprising:

a housing (100) comprising an upper housing
part (110) and a lower housing part (120);
at least two fuse-receiving spaces (250-i) for
fuse holders (210-i), each for an electrical fuse
(270-i), wherein the at least two fuse-receiving
spaces (250-i) are arranged in a row along a
longitudinal direction (L) along a longitudinal
extent of the switching device (1000);
an electrically insulating intermediate part (300)
arranged between the upper housing part (110)
and the lower housing part (120), which is at
least partially bonded to the housing (100) via a
substance-to-substance bond.

2. The switching device (1000) of claim 1, wherein the
intermediatepart (300) compriseswall portions (311-
i, 312-i) extending substantially perpendicularly to
the longitudinal extent (L), wherein between every
two adjacent fuse-receiving spaces (250-i) at least
one wall portion (311-i, 312-i) is arranged.

3. The switching device (1000) of claim 2,
wherein the fuse-receiving spaces (250-i) are each
bounded, along the longitudinal direction (L), by a
front wall portion (311-i) and a rear wall portion (312-
i) of the intermediate part (300).

4. The switching device (1000) of claim 3,
wherein the front wall portions (311-i) and/or the rear
wall portions (312-i) are providedwith a ribbed struc-
ture (315-i, 316-i, 317-i, 318-i) on their respective
outer side with respect to the fuse-receiving space

(250-i) to which they belong.

5. The switching device (1000) of any of claims 2 to 4,
wherein at least one front wall portion (311-i) is
connected to a corresponding rear wall portion
(312-i) of an adjacent fuse-receiving space (250-i)
in a volume between said front wall portion(311-i)
and said rear wall portion (312-i) via a substantially
strip-shaped plate portion (319-i) of the intermediate
part (300), the plate portion (319-i) extending sub-
stantially perpendicularly to said front wall portion
(311-i) and said rear wall portion (312-i).

6. The switching device (1000) of any of claims 1 to 5,

wherein the housing (100) comprises a top side
(101) in which fuse-receiving openings are ar-
ranged, through which the fuse holders (210-i)
can be inserted into the housing (100) and re-
moved from the housing (100); and
wherein at least one rear wall portion (312-i) and
at least one front wall portion (311-i) are, on their
respective ends extending towards the top side
(101) of the housing (100), connected to one
another via a top-side ribbed structure (313-i) of
the intermediate part (300); and
wherein each top-side ribbed structure (313‑1)
comprises ribs protruding towards the top side
(101) of the housing (100) .

7. The switching device (1000) of any of claims 1 to 6,
wherein the upper housing part (110), the lower
housing part (120) and/or the intermediate part
(300) are made from a plastic material having a
thermal conductivity of 1 W/(K*m) or more.

8. The switching device (1000) of any of claims 1 to 7,

wherein each fuse-receiving space (250-i) com-
prises, along an axial direction (A) of the fuse-
receiving space (250-i), a base contact terminal
(261-i), a base contact spring plunger (263-i),
and a base contact spring element (264‑3) as-
sociated with one another;
wherein the base contact terminal (261‑1) is
configured to contact a first terminal of a fuse
(270-i) when the fuse (270-i) is inserted into the
respective fuse-receiving space (250‑1);
wherein the associated base contact spring ele-
ment (264‑3) is configured to exert a force onto
the base contact spring plunger (263-i) towards
the base contact terminal (261-i); and
wherein the base contact spring plunger (263-i)
is configured to be driven by the force to press
against the first terminal of the fuse (270-i) when
the fuse (270-i) is inserted into the respective
fuse-receiving space (250‑1).
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9. The switching device (1000) of claim 8,
wherein the intermediate part (300) comprises, for
each base contact spring plunger (263-i), a spring
plunger guiding portion (360-i), which is configured
to guide the base contact spring plunger (263-i) in its
movement along or against the force of the base
contact spring element (264‑3) .

10. The switching device (1000) of any of claims 1 to 9,

further comprising a shift linkage (400) movable
along the longitudinal direction (L);
wherein the intermediate part (300) further com-
prises a shift-linkage-receiving portion (340)
within which the shift linkage (400) is movable.

11. The switching device (1000) of claim 10,
wherein the shift-linkage-receiving portion (340)
comprises at least one ribbed section (341-i), where-
in each ribbed section (341-i) comprises a plurality of
ribs protruding towards the shift linkage (400).

12. The switching device (1000) of claim 11,
wherein at least oneof the at least one ribbed section
(341‑2, 341‑3) is configured such that the ribs of said
ribbed section (341‑2, 341‑3) extend towards a cor-
responding one of the fuse-receiving spaces (250‑2,
250‑3).

13. The switching device (1000) of claim 12,
wherein a width (W) of the switching device (1000)
perpendicular to the longitudinal direction (L) is 27
millimeters or smaller, preferably 24 millimeters or
smaller, especially preferably 23millimeters or smal-
ler, most preferably 22.5 millimeters or smaller.

14. The switching device (1000) of any of claims 1 to 13,
wherein at least one locking-mechanism portion
(350-i) of the intermediate part (300) is provided
for a locking mechanism (510-i) of the switching
device (1000), the locking mechanism (510-i) com-
prising a spring element (530-i) configured for press-
ing an external electrically conductive element (240-
i) inserted into the switching device (1000) onto a
corresponding terminal (230-i) of the switching de-
vice (1000).

15. The switching device (100) of claim 14, wherein the
locking-mechanism portion (350-i) is provided with a
latching wall (358-i);

wherein a locking actuator (520-i), pivotable
around a pivoting axis (140-i), for actuating
the spring element (530-i) is arranged within
the locking-mechanism portion (350-i) such that
it is movable between a latched position and a
relaxed position;
wherein the locking actuator (520-i) is provided

with a protruding nose tab (521-i) which is, in the
latched position, pushed in such a way against
the latching wall (358-i) that the locking actuator
(520-i) is pushed into an eccentric position with
respect to the pivoting axis (140-i), by which at
least one latching protrusion (522-i, 523-i) of the
locking actuator (520-i) is latched within a cor-
responding latching contour (112-i, 123-i) of the
housing (100).

16. A method of manufacturing the switching device
(1000) according to any of claims 1 to 15, comprising
at least steps of:

- providing (S100) the upper housing part (110);
- providing (S200) the lower housing part (120);
- providing (S300) the electrically insulating in-
termediate part (300);
- inserting (S400) other parts (150, 210-i, 272-i,
400, 520-i, 530-i), of the switching device (1000)
into the housing (100) and/or connecting them
with the upper housing part (110), the lower
housing part (120), and/or the intermediate
part(300); and
- substance-to-substance-bonding (S500) the
intermediate part (300) to the upper housing
part (110) and/or the lower housing part (120).
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