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(57) Abrege/Abstract:
The invention relates to a switching device (2) having a housing (3) and a contact carrier (13) which Is pivotable about a rotational

axis (A), said rotational axis being Iin particular fixed to the device or the housing, said contact carrier comprising at least one
coupling contact (15a, 15b) for producing or opening a power- and/or signal-carrying contact connection with at least one attached
switching device (2).
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[Fortsetzung auf der nachsten Seite/

(54) Title: SWITCHING DEVICE AND SWITCHING DEVICE ARRANGEMENT
(54) Bezeichnung : SCHALTGERAT SOWIE SCHALTGERATEANORDNUNG

(57) Abstract: The invention relates to
a switching device (2) having a housing
(3) and a contact carrier (13) which 1s
pivotable about a rotational axis (A),
said rotational axis being in particular
fixed to the device or the housing, said
contact carrier comprising at least one
coupling contact (15a, 15b) for
producing or opening a power- and/or
signal-carrying contact connection with
at least one attached switching device

(2).

(57) Zusammenfassung: Die Frfindung
betrifft em Schaltgerat (2) mit einem
Gehduse (3) und mit einem um eine,

insbesondere gerdte- oder gehiusefeste,
Drehachse (A) schwenkbaren
Kontakttrager (13) mit mindestens
einem Koppelkontakt (15a, 15b) zur
Herstellung bzw. zum Offnen einer
strom- und/oder signalfithrenden
Kontaktverbindung mit mindestens
ceinem angereihten Schaltgeraten (2).
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Description

Switching device and switching device arrangement

T'he invention relates to a switching device, in particular in the form of an attached electrical
switching device or a series installation device, and in particular to a switching device arrangement
with preferably several such switching devices, electronic circuit breakers, protective switches,

(electronic or electromechanical) relays or the like.

An electrical switching device, such as a protective switch, a mechanical, electronic or mechatronic
switch or a relay, usually has a supply connection, via which a mains-side and thus power-carrying
power line can be connected, and a load connection via which a power line leading out at the load

side can be connected.

Below, an electrical installation with a plurality of electrical load circuits, which are supplied with

power from a common main power line and which are connected to a common power return, is
generally designated as a switching device arrangement or power distribution system with a plurality
of switching devices. In other words, the power distributor is an electrical circuit device which
makes it possible to distribute electrical power supplied via a common main power line to a plurality
of parallel load circuits, wherein safety mechanisms are provided which individually protect each

load circuit against overload and / or short circuit.

Within the scope of such an arrangement of switching devices which can be connected in series, the
switching devices are usually provided, in particular in terms of circuitry, at the branch points at
- which the load circuits branch off from the main power line. In this case, the switching device serves

to separate the assigned load circuit from the power-carrying main power line, if necessary.

Such an arrangement, which is arranged on a DIN rail (top hat rail) of connectable switching

devices, for example, is usually produced from individual protective switches as well as possibly
from one or more supply terminals. The protective switches and the supply terminals can be
~individually wired by flexible lead wires. As a result of the individual wiring, the assembly of such a
power distributor is comparatively complex. The circuit system formed in this case is also

comparatively unclear, which makes subsequent modification to an already installed power



2
distributor and the detachment of a single switching device for the purpose of its replacement,

particularly for reasons of safety or contact protection, more difficuit.

In terms of a comparatively simple connection of a plurality of parallel load circuits, the supply
terminal comprises, in the case of switching devices which are designed as series installation
devices, a coupling connection which can be contacted with a power-carrying bus bar which engages
over several switching devices. In such an installation, the signal power guidance can either occur

separately from the switching devices by means of separate switching elements or, according to DE

10 2007 027 522 B3, also by means of bus bars (signal power rails).

A power distributor is known from DE 20 2004 008 141 Ul, in which a number of protective
switches can be plugged onto a base, which are provided with corresponding plug-in locations. The
common main power line as well as branch lines of the individual load circuits emanating from each
plug-in slot are integrated in the base. However, for such a power distributor, a corresponding slot
must necessarily be present in the base for each protective switch. A power distributor of the type
mentioned is therefore comparatively multipartite and thus expensive in terms of production. The
division of the power distributor into base part, on the one hand, and connected protective switches

on the other, also requires a comparatively large overall installation height, which limits the range of

application of the power distributor.

An object of the invention is to specify a particularly suitable switching device for side by side

méunting. This should be suitably compact and simple. A switching device arrangement or device
constructed with at least two such switching devices or with a feed module and at least one further
switching device is to be as easy to operate and to mount as possible, and particularly secure in terms
of operation. Furthermore, the device should have as few parts as possible, which are as captive as

possible, but in particular, as far as is possible, should have no additional parts-at all.

According to an aspect ot the present invention, there 1s provided a switching device comprising a

housing and a contact carrier which can be pivoted about a rotational axis, in particular fixed to a device
or housing, with at least one coupling contact for producing or opening a power and/or signal-carrying

contact connection with at least one switching device connected in series.

[n some embodiments of the present invention, there can be provided the switching device described

herein, characterized in that the contact carrier is pivotally mounted on a housing narrow side of the

CA 2967862 2017-10-31
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housing.

In some embodiments of the present invention, there can be provided the switching device described
herein, characterized in that the contact carrier is designed as a cover part of a housing narrow side of the

housing, in particular on the device top side or device front side or on the housing top side or housing

front side.

In some embodiments of the present invention, there can be provided the switching device described

herein, characterized in that the contact carrier has a cover part that supports the or each coupling contact,
and an engaging part, in particular formed on the former, which engages in a corresponding joining recess

of the device housing in the course of the pivoting of the contact carrier.

In some embodiments of the present invention, there can be provided the switching device described
herein, characterized in that the coupling contact is designed as a, in particular two-armed, spring contact,

which in the course of pivoting contacts a device-internal counter contact.

In some embodiments of the present invention, there can be provided the switching device described
herein, characterized in that the coupling contact contacts a device-internal counter contact, which has a

first contact leg for contacting this coupling contact and a second contact leg which serves to contact a

coupling contact of the connected switching device.

In some embodiments of the present invention, there can be provided the switching device described
herein, characterized in that the coupling contact is contacted with a device-internal counter contact,

which has a spring contact limb for contacting a device-internal printed circuit board contact or

electronics contact.

[n some embodiments of the present invention, there can be provided the switching device described

herein, characterized in that the contact carrier has at least one bearing pin, which sits in a bearing bush of

a housing side wall.

According to another aspect of the present invention, there is provided a switching device comprising a
housing and with a connection or counter contact accessible via a housing side for power and/or signal

euidance, in particular to or from a device-internal device electronics, as well as with a pivot mechanism

CA 2967862 2017-10-31
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having at least one coupling contact for opening and closing a contact connection, in particular device-

selectively, in particular with a connected switching device and/or a feed module.

According to another aspect of the present invention, there 1s provided a switching device arrangement
comprising a number of switching devices, which can be connected in series in particular on a DIN rail or
top-hat rail, each having a housing and at least one connection or counter contact accessible via a housing
side for power and/or signal guidance, wherein a pivot mechanism having at least one coupling contact is
provided for opening and closing a contact connection, in particular device-selectively, between the in

particular connected switching devices and/or a feed module,

In some embodiments of the present invention, there can be provided the switching device arrangement as

described herein, comprising a number of contact carrier corresponding to the number of switching

devices, which can be pivoted about a rotational axis, which is in particular fixed to a device or housing,

each contact carrier having at least one coupling contact for power and/or signal guidance between the

switching devices.

According to another aspect of the present invention, there is provided a switching device comprising a
housing and a contact carrier which is coupled to the housing as to be pivotable about a
rotational axis, with at least one coupling contact for producing or opening a power and/or
signal-carrying contact connection with at least one other switching device connected in series,
wherein the contact carrier is designed as a cover part of a housing narrow side of the

housing and is formed for partial engagement over the at least one other switching device,
wherein the cover part supports the at least one coupling contact, and

wherein the at least one coupling contact contacts a device-internal counter contact,
which comprises a first contact leg for contacting the at least one coupling contact and a second

contact leg for contacting a coupling contact of the attached switching device.

According to another aspect of the present invention, there is provided a switching device system
comprising a number of switching devices as described herein, which are connected in series, of
which the respective device-internal counter contact is accessible via the housing narrow side for
power and/or signal guidance, wherein the at least one coupling contact is provided and arranged
as a pivot mechanism for device-selective opening and closing of a contact connection between

the connected switching devices and/or a teed module.

CA 2967862 2017-10-31
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According to another aspect of the present invention, there is provided a switching device comprising:

a housing; and

a contact carrier coupled to the housing so as to be pivotable about a rotational axis; and
at least one coupling contact for producing or opening a power and/or signal-carrymg contact

connection with at least one switching device connected in series,

wherein the contact carrier is a cover part of a housing narrow side of the housing and is
formed for partial engagement over the attached switching device,

wherein the cover part supports the coupling contact, and

wherein the at least one coupling contact contacts a device-internal counter contact, which
comprises a first contact leg for contacting the at least one coupling contact and a second contact leg

for contacting a coupling contact of the attached switching device.

According to another aspect of the present invention, there is provided a switching device arrangement
comprising:
a plurality of switching devices as described herein, which are connected in series on a DIN

rail or top-hat rail of which a respective device-internal counter contact is accessible via a housing side

for power and/or signal guidance,

wherein the at least one coupling contact is provided and arranged as a pivot mechanism for

device-selective opening and closing of the contact connection between the connected switching

devices and/or a feed module.

For this purpose, a switching device, which is preferably mounted side by side with further
switching devices along and on a DIN rail (top hat rail), is provided with a contact carrier, which

can be pivoted about a rotational axis, with at least one coupling contact for producing or for

CA 2967862 2018-05-31
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releasing a power-carrying contact connection with at least one attached switching device. The axis

of rotation is suitably provided in the region of a housing corner and is preferably formed by pivots
which are integrally formed on the contact carrier and which engage in bearing points (bearing

- bushes) on the housing side or engage rotatably there. However, other types of device-side bearing

points are also conceivable.

The contact carrier, preferably of each switching device, is suitably arranged to be pivotable on a
narrow side of a device housing. A switching device of the type mentioned, in particular a switching
device provided for the DIN rail mounting, basically has two large-surface housing sides, with

~ which the switching devices mounted side by side are arranged adjacent to one another, and four
narrow sides, of which one narrow side is designed as a device base for the DIN rail mounting. On a
further narrow side, openings are provided for or with connections or connection terminals for the

connection of conductors carrying power and possibly signals during device operation.

- Suitably, the respective contact carrier is now arranged so as to be pivotable on one of the remaining
narrow sides. If the narrow side designed for the connections lies opposite the narrow side serving as
the device base, the narrow side assigned to the contact carrier is preferably the narrow side of the

device housing which is accessible as the top side in the installed state of the switching device.

In an advantageous embodiment, the pivotable or rotatable contact carrier is designed as a cover part
of a housing narrow side, namely the housing top side. Expediently, the contact carrier has a cover
part which carries the or each coupling contact as a first carrier leg and an engaging part, in

particular integrally formed thereto, as a second carrier leg which is preferably formed at right

angles to the first carrier leg. In the course of pivoting the contact carrier, the engaging part or the

carrier leg engages in a corresponding joining recess of the device housing,.

A particularly advantageous further development provides that the or each coupling contact is
designed as a spring contact, which contacts with a counter contact inside the device in the course of
pivoting. Suitably, the spring contact is designed to be two-armed with concavely curved spring
limbs, the curvatures of which face one another in order to produce a reliable contact force. The
respective coupling contact expediently contacts a device-internal counter contact. The latter

- preferably has a first contact leg for contacting this coupling contact and a second contact leg which

is used for contacting a coupling contact of a stacked switching device. Advantageously, the counter
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contact has a spring contact leg for contacting, in particular clamp contacting, with a device-internal

printed circuit board contact or electronic contact.

The switching device preferably comprises a housing (device housing) and a connection for power
and/or signal guidance, in particular to or from a device-internal device electronics, which is
accessible via a housing side, in particular via a housing narrow side. A pivoting mechanism has at
least one coupling contact, which is provided and arranged for the preferably device-selective

- opening and closing of a contact connection. The contact connection leads to a connected switching
device or module (feed module) so that a power and/or signal guidance connection is established
between the attached switching devices when the contact connection is closed by a corresponding
pivoting-in or pivoting of the coupling contacts in the closing direction (contacting direction). The

signal connection is suitably bidirectional and can be designed as a data bus or signal bus.

The switching device arrangement has a number of switching devices and preferably at least one
feed module as a special switching device, which switching devices each have a housing and at least
one connection, accessible via a housing side, for power and/or signal guidance. A pivoting
mechanism having a number of coupling contacts serves to, in particular device-selectively, open
and close a contact connection between the preferably connected switching devices and/or modules.
The pivoting mechanism suitably comprises a number of contact carriers reduced by one (1) as
compared to the number of attachable switching devices. These are preferably pivotable separately
from one another, that is to say individually, around the same axis of rotation and/or coaxially

thereto.

The or each switching device preferably comprises electronics with a printed circuit board, which is
~ equipped with electronic and/or electronic components and which, in turn, has contact points for the
energy flow guidance and for the signal power guidance. The electronics can be provided and
configured for active power limitation and/or for overload and/or short circuit disconnection. Also

concelvable are attachable switching devices with a pure switching and/or relay function.

- Suitably, at least one feed module for the power and/or signal power supply and at least one further
switching device are provided in the switching device arrangement. Said module can, for example,
have a relay function for switching power and/or signal contacts, while a subsequent or further

switching device is configured only or primarily for error detection (overload, short circuit), wherein



a corresponding fault signal is passed on to the switching device having the relay function for purposes of

triggering it.

In the case of a switching device (protective switch, relay or the like) with a pivotable contact carrier, no
additional parts in the form of connecting lines, bus bars or the like are likely necessary in order to
produce a through-connection of attached switching devices. In addition, exchanging one or more
switching devices in a switching device arrangement may be made particularly simple in that only the

individual contact carrier of this switching device has to be pivoted in order to release the contact

connection with the other switching devices.

Furthermore, virtually any desired number of switching devices may be arranged in series without

providing DIN rail connections or line connections of difterent lengths.

Furthermore, there may be no need for screwed contact connections for interconnected or collective
contacting of the switching devices, which further simplifies assembly and disassembly of the switching
devices. The housings of the connected switching devices may therefore advantageously be designed

closed and without contact with their housing sides, which are [ocated adjacent to another in the row

arrangement.

An exemplary embodiment of the mvention is explained in more detail below with reference to a

drawing. In the drawing:

Fig. 1 Is a front view of an arrangement of a plurality of connected switching devices with
pivotable contact carriers for the contact connection of the switching devices among

themselves and with a feed module as input switching device,

Fig. 2 in a first side view, a switching device with a pivoted-out contact carrier with a view
to coupling contacts carried by the latter,

Fig. 3 in a side view situated opposite from Fig. 1, the switching device with the pivoted-out
contact carrier with a rear side view of its engagement leg,

Fig. 4 in an itlustration according to Fig. 1, the switching device arrangement in a side view

with a view to a connection side of the switching devices,

CA 2967862 2017-10-31
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Fig. 5 in a further side view, the switching device arrangement according to Fig. 4, with a
view to the housing or device narrow sides closed by means of the pivotable contact
carriers,

Fig. 6 a switching device arrangement according to Fig. 1 in a first perspective view, with
four removed device housings as well as two open (pivoted-out) and two closed
(pivoted-in) contact carriers, and

Fig. 7 a switching device arrangement according to Figures 1 and 4 to 6, in a second

perspective 1llustration without removed device housings as well as with one open and

five closed contact carriers.

Corresponding parts are provided with the same reference numerals in all the figures.

The switching device arrangement 1 shown in Fig. 1 comprises a number of switching devices 2

arranged one after the other, as is shown in Figs. 2 and 3 in different side views. The respective
switching device 2 comprises a housing 3 made of insulating material, for example plastic. The

~ switching device 2 is designed as a DIN rail-mounted device and has a stepped housing shape,

which 1s typical for such devices, with a housing base which is terminated by a mounting narrow
side 4. The switching device 2 designed for a defined installation position is facing the rear wall of a
switching cabinet with this mounting-end or rear-side housing narrow side (housing rear side) 4,
while the front-side housing narrow side (housing front side) 5, which is visible in Fig. 1, is turned
towards an operator when looking into the switching device cabinet in the installation position. For
mounting, the switching device 2 has a snap-in groove 6 on the rear-side housing narrow side 4, with

which the respective switching device 2 can be snapped onto a DIN rail 7.

The profile axis of the DIN rail 7 defines a row direction 8, along which several switching devices 2
- as shown 1n Figs. 1, 3 and 4 - can be aligned with one another by being snapped onto the DIN rail

- 7. The side faces of the housing 2 which are perpendicular to the row direction 9 are hereinafter
referred to as front-side housing narrow sides 9, 10. The upper housing narrow side 9 in Fig. 1 forms
a contacting and pivoting mechanism side of the switching devices 2, the contacting and pivoting

mechanism side of which is shown in plan view in Fig. 4.

~ In order to supply power, at least one of the switching devices 2, which is hereinafter referred to as

the feed module 2', comprises a feed terminal (power/voltage plus terminal) 11a, which is arranged
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in the region of the housing front side 5 according to Fig. 1. The feed terminal 11a comprises a
connection terminal, for example, designed as a screw or insulation displacement terminal, to which
- a flexible wire or stranded conductor can be connected for power supply. The feed terminal 11a is
connected (contacted) internally with a device contact, for example, to a printed circuit board 12 of a

device electronics system. The contact connection of all switching devices 2 with this feed terminal

I1a takes place by means of contact carriers 13 of each switching device 2. The respective contact

carrier 13 is pivotally mounted on the housing 3 of the respective switching device 2. The position of
the pivot axis or axis of rotation designated by A is indicated in Fig. 2 by the crossed lines in the

lower left corner region of the switching device 2 shown there.

The switching device 2 further comprises a load output 11b, to which a feed line of a load circuit (or

consumer circuit) can be connected. For the connection of the feed line, the load output 11b
comprises a connection terminal which is accessible from the corresponding housing narrow side or

- housing front side 10, 5, which can also be designed as a screw or insulation displacement terminal.
In addition to the described terminals 11a, 11b, the switching device 2 comprises a ground

connection 11c and two signal connections (I/O) 11d. In the interior of the housing 3, the feed
terminal 11a and the load terminal 11b, as well as the connections 11c, 11d, are connected to one
another via a switching device (not further shown) and/or a device electronics 14 comprising the

printed circuit board.

The respective electrically, electromechanically or electronically implemented switching device can
realize a protective switch function, for example against overload, short circuit and / or power
limiting in order to separate the power path formed between the feed terminal 11 and the load

terminal 11b in the event of an overcurrent. The switching device can be based on a magnetic,

- thermal, electronic and/or pneumatic operating principle according to conventional technology.

As can be seen from Figs. 1 and 2 as well as Figs. 6 and 7, the respective contact carrier 13 carries
several coupling contacts 15a, 15b in the exemplary embodiment. These are arranged behind or next
to one another in the transverse position 16, extending transversely to the direction of the row 8 in
the pivoted-in position (swung-in and contact position) P; shown on one of the switching devices 2.
In the case of two of the switching devices 2, the contact carriers 13 are located in the pivoted-out

position (swung-out and contact-opening position) P2. To indicate the contact connection between
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- adjacent switching devices 2, three switching devices 2 only show their device-internal printed

circuit boards 17 with the housing 3 (not shown).

The coupling contacts 15a, 15b serve for power guidance or for signal or signal power guidance and
are suitably designed as two-armed spring contacts. Their spring limbs have mutually facing
convexities and are cranked outwards on the free end. This facilitates or improves the contacting of

 the coupling contacts 15a, 15b in the course of the pivoting operation in the contacting direction, in

the manner of an insertion aid for reliable contacting with device-internal counter contacts 18.

The device-internal counter contacts 18 are U-shaped, wherein in each case one of the spring limbs
of the coupling contacts 15a, 15b engages over one of the U-legs 19 during contacting, while the

- other spring limb of the respective coupling contact 15a, 15b engages over the other U-leg 19 in a
contacting manner. In this way, the contact connections between the adjacently attached switching

devices 2 are established.

On the side facing away from the U-legs, the counter contacts 18 also have contact legs 20
configured as spring limbs. With these, contacting ensues by engaging over the printed circuit board

- 2 and by clamp contacting with contact points of the respective circuit board 12 (not further shown).

The respective contact carrier 13 is designed as a plastic part which is L-shaped in cross-section.
One of the L-legs (support legs) 13a supports the coupling contacts 15a, 15b on the inside and

practically forms a cover plate for closing the contact side (housing narrow side 9 of the housing 3)

- of the respective switching device 2. In this case, the carrier leg 13a also partially engages over the

adjacent switching device 2 as a cover plate. The further (second) L-leg 13b of the contact carrier 13
extends perpendicularly to the other (first) L-shaped or carrier leg 13a and is suitably shaped
thereon. In the closing and contact state or in the corresponding position P;. the contact carrier 13

engages In a housing slot 21 of the respective housing 3 of the switching device 2.

- Bearing pins 22, which in a manner not shown in detail engage in corresponding bearing bushes on
the respective inner sides of those housing sides 23, with which housing sides 23 the switching
devices 2 lie against one another in their juxtaposition, are formed on the L-legs or carrier legs 13b

acting as the engaging part. Alternatively, in kinematic reversal, the bearing pins can also be formed
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on the inside of these housing sides 23, whereas the bearing bushings are then provided on the

contact carrier 13 and there on its carrier legs 13b serving as the engaging part.

Figures 4 and 5 show the switching device arrangement 1 with contact carriers 13, which are pivoted
- In the closed position and thus in the contact position P». These form a corresponding pivoting
mechanism in their entirety, in which each individual contact carrier 13 can be pivoted into the open

position P2 separately from the closed position P; that is shown. In Figures 6 and 7, the spring-like

arched coupling contacts 15a, 15b are reasonably clearly recognizable.

The invention is not limited to the embodiment described above. Rather, other variants of the

Invention can also be derived from those skilled in the art without departing from the scope of the
invention. In particular, all the individual features described in connection with the exemplary

embodiment can also be combined with one another in another manner without departing from the

subject matter of the invention.
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List of reference numbers

|

21
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10
. 11a
11b
11c
11d
12
13
[3a
13b
14
15a
15b
16
18
19
20
21
22
23

switching device arrangement
switching device

switching device / feed module

housing

housing narrow side / housing rear side
housing narrow side / housing front side

snap-in groove

- DIN rail

row direction

housing narrow side

housing narrow side

feed terminal

load terminal

ground connection

signal connection (In / Out)
printed circuit board

contact carriers

carrier leg / cover plate

carrier leg / engaging part
device electronics
power-carrying coupling contact
signal-carrying coupling contact
transverse direction

counter contact

contact legs

spring limb

joining recess

bearing pins

housing contact side
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A axis of rotation

P1  pivot-in / contact position

P2 pivot-out / opening position
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A switching device comprising:

a housing; and

a contact carrier coupled to the housing so as to be pivotable about a rotational
axis; and

at least one coupling contact for producing or opening a power and/or signal-
carrying contact connection with at least one switching device connected in series,

wherein the contact carrier is a cover part of a housing narrow side of the housing
and is formed for partial engagement over the attached switching device,

wherein the cover part supports the coupling contact, and

wherein the at least one coupling contact contacts a device-internal counter

contact, which comprises a first contact leg for contacting the at least one coupling

contact and a second contact leg for contacting a coupling contact of the attached

switching device.

2. The switching device according to claim 1, wherein the contact carrier has an
engaging part, which engages in a corresponding joining recess of the device housing in a

course of the pivoting of the contact carrier.

3. The switching device according to claim 2, wherein the engaging part is integrally

formed on the cover part of the contact carrier.

4 The switching device according to any one of claims 1 to 3, wherein the at least

one coupling contact is a spring contact, which contacts the device-internal counter

contact in a course of pivoting.

5. The switching device according to claim 4, wherein the at least one coupling

contact 1s a two-armed spring contact.

CA 2967862 2018-05-31
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6. The switching device according to claim 1, wherein the device-internal counter
contact, which the at least one coupling contact contacts, has a spring contact limb for

contacting a device-internal printed circuit board contact or electronics contact.

7. The switching device according to claim 1, wherein the contact carrier has at least

one bearing pin, which sits in a bearing bush of a housing side wall.

8. A switching device arrangement comprising:

a plurality of switching devices as defined in any one of claims 1 to 7, which are
connected in series on a DIN rail or top-hat rail of which a respective device-internal
counter contact is accessible via a housing side for power and/or signal guidance,

wherein the at least one coupling contact is provided and arranged as a pivot

mechanism for device-selective opening and closing of the contact connection between

the connected switching devices and/or a feed module.

CA 2967862 2018-05-31
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