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(57) Abrégée/Abstract:

The invention relates to a control unit (1) having a monitoring apparatus (9), with the monitoring apparatus (9) having an operating
element (16) and an attachment element (17). Furthermore, the control unit is in two parts and has an operating unit (2) and
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(57) Abrege(suite)/Abstract(continued):

switching elements (6, 7, 8). The required spatial association between the operating unit (2) and the switching element (6, 7, 8) Is
Intended to be monitored In a cost-effective and reliable manner. For this purpose, when the monitoring apparatus (9) Is installed
correctly, at least one second switching element (8) can be operated by means of an operating member (2) and a first switching
element (6) Is operated at the same time by means of the operating element (16) of the monitoring apparatus (9).
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Abstract

Control unit with a monitoring apparatus

The 1nvention relates to a control unit (1) having a monitoring

apparatus (9), with the monitoring apparatus (9) having an

operating element (16) and an attachment element (17) .

Furthermore, the control wunit 1s 1n two parts and has an

operating unit (2) and switching elements (6, 7, 8). The

required spatial association between the operating unit (2) and

the switching element (6, 7, 8) 1s intended to be monitored in

a cost-effective and reliable manner. For this purpose, when

the monitoring appératus (9) 1s 1nstalled correctly, at least

one second switching element (8) can be operated by means of an

operating member (2), and a first switching element (6) is

F

operated at the same time by means of the operating element

(16) of the monitoring apparatus (9).
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Description
Control unit with a monitoring apparatus

The invention relates to a control unit with a monitoring
apparatus, with the monitoring apparatus having an operating
element and an attachment element, with the attachment element
being provided for attachment to a first mounting plate and/or
to an operating unit which is mounted on the first mounting
plate, with the operating element being provided for operation
of a first switching element, which is mounted on a second
mounting plate, with the operating unit which 1s mounted on the
first mounting plate being provided for operation of the first
switching element by means of an operating plunger, when
installed correctly without a monitoring apparatus. The
invention also relates to a monitoring apparatus for a control

unit.

The control unit may be a control switch, for example an
emergency-off switch, which has a pot-shaped or mushroom-shaped
cap as the operating member. For safety reasons, the cap or the
operating member 1is firmly connected, for example screwed, to
the operating plunger. When the control unit is operated, then
the operating plunger of the control unit 1s moved from the
rest position to the operating position. The operating plunger
in this case necessarily interrupts the contacts of at least
one break switching element so that the associated circuit, for
example of a connected electrical machine, 1is interrupted.
Furthermore, depending on the application, break and/or make
switching elements can also be fitted, and are operated jointly

by the operating plunger.

For safety reasons, the control unit and its actuating part
generally operate on the principle of positive operation, or

positive opening.
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Alternatively, the switching state of the switching elements
can also be checked by means of a monitoring appliance, for
example by injecting a bit pattern via the closed Dbreak
contents of the break switching element, and by continuously
checking the achieved result. One such monitoring appliance,
for example, 1s the ASI-F monitoring appliance from the Siemens
Company. This appliance 1s also bus-compatible, so that
installation parts which can be accessed for data transmission
purposes via a bus can be switched to a safe state in the

absence of the expected bit pattern.

The control unit is also in two parts. The capability to
separate them 1s necessary 1n order to allow the control unit
to be attached, for example, to a switchgear cabinet door,
front panel or switchpanel. For this purpose, by way of
example, an operating unit 1s passed for installation purposes
through a relatively small hole in the switchgear cabinet door
or the like, and 1s connected to it by means of an attachment
nut or a clamping ring. The operating plunger can then be
attached to the operating member, normally by means of a snap-
action or screw connection. In contrast, the live parts which
are used 1n the switching elements c¢an be 1installed and
accommodated safely within the switchgear cabinet. For this
purpose, the control unit is split into an operating unit and a
switching unit, which can be installed separately, but must Dbe

joined together spatially precisely for optimum operation.

If the operating =~ unger is not attached to the operating
member correctly, or i1i the operating unit is not positioned or
installed correctly, or the screw connection for the operating
plunger has become loose by vibration, then operation of at
least one switching element by the operating unit may no longer
be ensured, without this being noticeable. In this case, an
emergency-off circuit will remain closed, despite operation of
the emergency-off switch. The emergency-off switch will
therefore lose 1ts functionality and thus its protective

function. This also applies in a corresponding manner to
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control units in general. This can lead to unpredictable damage to peopie and

installation parts in control installations.

DE 103 48 884 discloses a control unit in which spatial association is
monitored by means of a transponder, which is fitted to the operating member,

and corresponding read unit on the appliance.

DE 203 05 818 discloses a safety element for a control unit, which is
in the form of an additional part which can be lead-sealed, with the additional part
which can be lead-sealed being located behind the switchgear cabinet door or in

the interior of a housing, and being unsuitable for visual or mechanical checking.

According to one aspect of the present invention, there is provided a
control unit, comprising: a monitoring apparatus, the monitoring apparatus including
an operating element and an attachment element, the attachment element being
provided for attachment to at least one of a first mounting plate and an operating
unit mounted on the first mounting plate, the operating element being provided for
operation of a first switching element mounted on a second mounting plate, wherein
when the monitoring apparatus is installed correctly in the control unit, at least one
second switching element is operatable by way of an operating plunger and the first
switching element is operatable at the same time by way of the operating element,
wherein the monitoring apparatus is In two parts, with a first attachment part and a

second attachment part.

According to another aspect of the present invention, there is provided
a monitoring apparatus comprising. an operating element and an attachment
element for installation in a control unit, the attachment element being provided for
attachment to at least one of a first mounting plate and an operating unit mounted
on the first mounting plate, the operating element being provided for operation of a
first switching element mounted on a second mounting plate, wherein when the
control unit 1s installed correctly with the monitoring apparatus, at least one second
switching element is operatable by way of an operating plunger and the first
switching element is operatable at the same time by way of the operating element,
wherein the monitoring apparatus is in two parts, with a first attachment part and a

second attachment part.
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Some embodiments of the present invention may provide a

monitoring apparatus for a control unit, which allows functional checking of the

control unit in a safe and cost-effective manner.

Some embodiments of the present invention are based on the

knowledge that transponder-based solutions are quite complex and therefore costly.

Some embodiments of the present invention may provide a control
unit of the type mentioned initially in which, when the monitoring apparatus is
Installed correctly, at least one second switching element can be operated by
means of the operating plunger, and the first switching element is operated at the

same time by means of the operating element.

In some embodiments, the monitoring apparatus, which is provided for use
In @ control unit, may have an operating element and an attachment element. Because of
the two-part configurations of the control unit, the operating unit, which is often also
referred to simply as an operating member, is mounted on a first mounting plate, in which

case the attachment element of the monitoring apparatus, can be attached to the
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mounting plate and/or to the attached operating element, as a
function of the position of the component to be monitored.
Those components of the operating unit which are not involved

in the operating movement o©f the operating member are

particularly suitable for attachment of the wonitoring

apparatus.

Furthermore, the control unit has at least one first switching
element which 1s mounted on'a second mounting plate. This first
switching element forms the second part of the control unit,
possibly together with further switching elements. When the
user operates the operating member of the control unit, then

the operating member transmits the operating movement to the

.

operating plunger. The operating plunger 1s in turn provided

for operation of the first and/or of the second and/or of the
further switching elements which may be provided. When the

monitoring apparatus 1s installed <correctly, the first

—
—

switching element 1is operated permanently by means of the

operating element of the monitoring apparatus. In this case,

the second and any other further switching elements which may

be provided can still be operated by the operating plunger. In

contrast, the first switching element has a new function,

specifically functional monitoring of the installed control

unit. An installation error of the operating unit in the first

ghiain,

mounting plate or of the switching elements on the second

mounting plate, as regards 1incorrect positioning of the
mounting plates with respect to one another can therefore be
detected by means of the first switching element. Malfunctions
which occur during use of the control unit, such as loss of

position as a result of vibration movement, can likewise be

detected.

The monitoring apparatus can potentially be wused in
conventional control units since a switching element which is

already provided in the control unit is used for position

checking, 1in conjunction with the monitoring apparatus. The

first switching element monitors a circuit which is used ‘to
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identify a fault. By way of example, this can be done by means of an optical signal
so that the user can tell at a glance whether the control unit is serviceable or

unserviceable.

In some embodiments, the first switching element is provided for

opening and closing a monitoring circult, thus allowing multiple use.

In some embodiments, the monitoring apparatus is provided for
identification of the relative position of at least the second switching element with
respect to the operating unit, for functional monitoring of the control unit and/or for
installation checking of the control unit. The monitoring process therefore extends to
the installation phase and to the in-use phase of the control unit. Furthermore,
positions of components which do not belong to the control unit can also be checked.

This may provide optimum safety conditions for the fitter and user.

In some embodiments, the monitoring apparatus is in two parts, with
a first part being a first attachment part, and a second part being a second
attachment part. In a two-part embodiment, the operating depth of the monitoring
apparatus can be varied, for example making it possibie to use tt in control units of
different size, or else consideration can be given to the dimensions of the housing
by the capability to vary the distances between the switching elements and the

operating unit.

In some embodiments, the first and/or the second mounting plate can
respectively be attached to a first or a second housing part, and respectively form at least
one first housing part and/or one second housing part. In simpler configurations, it may
be worthwhile installing the control unit directly in the housing, thus saving components

and material. On the other hand, in more complex appliances, it may be worthwhile



CA 02604373 2010-12-31

©54106-158

installing the control unit by means of at least one mounting

plate, so that the choice of housing remains flexible.

Further embodiments of the invention can be found 1in the

description of figures.

Aspects of the invention will be described and explained 1in
more detail 1n the following text with reference to

embodiments which are illustrated in the figures, in which:

Figure 1 ‘ shows an installed emergency-off switch with a

monlitoring apparatus,

Figure 2 shows the emergency-off switch from Figure 1 1in

the operated state,

Figure 3 shows the emergency-off switch from Figure 1 in

an installed state, and

Figure 4 shows a two-part monitoring apparatus in an

emergency-off switch.

Figure 1 and Figure 2 show an installed emergency-off switch 1
with a monitoring device 9, with the emergency-off switch 1

being unoperated in Figure 1, and being operatéd in Figure 2.

The monitoring apparatus 9 is shown in both figures and has an

operating element 16 and an attachment element 17. The

operating element 16 holds the switching element slide 11 in

the operated position. The associated first switching element 6

18 therefore provided for functional and position monitoring,

and indicates correct installation of the emergency-off switch

1. The operating plunger 10 1s directly connected to the

operating member 2, for example via a screw connection, such
that the operating member 2 can be used to operate a second

switching element 8 and a third switching element slide 7 via
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their switching-element slides 13, 12. Although the operating
plunger 10 1s also provided for operation of the switching
element slide 11 of the first switching element 6, the

switching state of the first switching element 6 1is not

changed during the operating process.
In the case o©of encapsulated control units, as in the case of

this emergency-off switch 1 as well, the switching elements 6,

8, 7 are snapped or screwed into the housing lower part 4.

The switching element 6 is also operated by the operating
element 16 of the monitoring apparatus 9 only when the

switching units, which are generally installed as a block, the

operating unit and the housing plates 4, 5 are correctly

installed.

In this exemplary embodiment, the first housing part is in the
form of a housing upper part 5. The second housing part is
correspondingly in the form of a housing lower part 4.

It 1s sensible to fit the monitoring apparatus 9 by means of
the attachment element 17 on the guide 18, which belong to the
elements of the emergency-off switch 1 which cannot be moved.
The operating unit is attached to the housing upper part 5 by

means of an attachment part 3, such as a ring nut.

It may be advantageous for the monitoring apparatus 9 to be a

component of the operating apparatus, of the operating member
2, of the attachment part 3, of the housing upper part 5 or of

a separate part. The monitoring apparatus 9 is in this case

appropriately connected to the respectively mentioned component
and does not influence the interlocking operating movement of

the switching-element slides 12, 13.

It 1s advantageous that no specific monitoring switching

elements are required, with just one or more conventional
switching elements, which are present in any case, being used.
This characteristic 1likewise makes it possible to retrofit

control units in existing installations and machines.
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The exemplary embodiment represents a particularly reliable and
economlc solution, since 1t 1s mechanical and reguires no
evaluation electronics for monitoring. Furthermore, a
corresponding monitoring apparatus can be used in other control
units, for example 1in push buttons, selection switches or
simlilar switches. Furthermore, the user 1s free to choose
whether he wishes to use break or make switching elements, or a
combination of both. This applies not only to the first
switching element 6 but also to the second and third switching

elements 7, 8.

The monitoring circuit which is switched by the first switching
element 6 can likewise be used highly +wvariably. The
correspondling signal can be converted as required for control
purposes, and audible and/or visual alarms can be used, or else
shutdown would be feasible. Signalling to a control center can

likewise easily be provided by means of the monitoring circuit.

In addition to an implementation of an additional mechanical
interlocking or force-fitting security against shaking of the
operating unit, the monitoring apparatus 9 can also
advantageously be used as a mechanical orientation aid and for
protection against incorrect assembly of the modular control

unit and 1ts installation within a housing.

Figure 3 shows the emergency-off switch 1 from Figure 1, in the

installed state.

The operating unit and the switching elements 6, 8, 7 are
already installed on the housing upper part 5 or on the housing
lower part 4. As can be seen, correct installation, which also
includes correct connection of the housing parts 4, 5, results
in the required spatial association between the operating unit

and the switching elements 7, 8, 6.

If the housing upper part 5 with the operating unit mounted in
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it is moved away (for example as a consequence of screws
becoming loose), then the monitoring apparatus 9 1s also moved
away from the first switching element 6, which carries out the
function of a monitoring switching element, thus releasing the
switching element slide 11, 1n contrast to the previous
figures. Beyond a certain distance, the first switching element
6 changes 1ts switching state. A signal relating to the
switching state change 1s then used 1n a control system for a

machine or installation to produce a safe state, and/or to

generate an alarm or a signal.

The monitoring apparatus 9 and the switching point of the first
switching element 6 are advantageously matched such that the
signal 1s produced by the first switching element 6 before the
operating wunit has moved so far away from the switching
elements 7, 8 that, for example, 1t would no longer be possible

for 1t to be operated correctly 1n an emergency.

In contrast to signals which are not generated mechanically
(for example from a transponder), the signal from the
mechanical switching element 6 can also be processed without
any problems by conventional control systems, such as those
normally used for simple machines or installations. In this
sense, the first switching element 6 can be connected 1n
parallel or i1n series with other contacts 1n the control system

as requilired, in order to 1nitiate the necessary measures (for

example shut down, alarm) when a signal 1s produced. In this

exemplary embodiment, the first switching element 6 1is
physically identical to the other switching elements 7, 8,
although, 1in other embodiments, 1t 1s also possible to use
different types of mechanical contacts, for example
microswitches, for monitoring the spatial association. In this

case, a compbination of different switching elements is likewise

feagible.

If all or a plurality of the operating units can be monitored

by a monltoring apparatus 9 and the associated monitoring



CA 02604373 2007-09-26

200609976 US - 10 -

switching element on the housing upper part 5 which, for
example, 1s 1n the form of a switchgear cabinet door and 1is
fitted with a plurality of control units, this ensures that
incorrect associlation between the operating units and the
switching elements associated with them i1s detected even if the

switchgear cabinet door is opened on one side.

Furthermore, different alarms can be generated, which detect

incorrect associlation or multiple incorrect association. By far

the simplest implementation would presumably be to connect the
switching elements being monitored in series, thus resulting in
a (single) alarm signal being generated in the event of any
incorrect association. However, identification of specific

incorrect associations can also be notified by means of

different alarm signals.

If a positively open switching element 6 1s wused, this
advantageously ensures that the circuit is safely interrupted,
and remains 1nterrupted, 1n the event of physical separation of
a monitoring switching element and the first switching element

6. However, 1t 1s not Jjust possible to detect physical

separation but also 1ncorrect or changed association between
the switching elements and the associated operating units, thus
making 1t ©possible, for example, to detect a distorted

switchgear cabinet door.

As a separate part, the monitoring apparatus > 1S

advantageously provided to hold the operating unit at least in
the housing upper part 5 if it is inadvertently released from
the housing upper part 5, even though it is no longer in the
correct position. A corresponding situation applies to mounting

walls, mounting plates or other housing parts.

Figure 4 shows a two-part monitoring apparatus which can
replace the monitoring apparatus 9 for the emergency-off switch

1 1n Figure 1.
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The monitoring apparatus is composed of two parts, with a first
attachment part 14 having the attachment element 17, and with a
second attachment part 15 having the operating element 16. The
two parts can be pushed one inside the other, and different

connections are feasible for the two-part solution.

The first attachment part 14 and the second attachment part 15
can advantageously be adjusted with respect to one another, for
example by means of an adjusting screw which i1s not shown, in
which case, the tripping time of the first switching element 6
in the event of the operating unit becoming loose can be
defined by the distance between the two parts. It 18 also
feagible for the switching elements 6, 7, 8 to be able to
assume a different relative position with respect to the
operating element during operation, by means of flexible length

adjustment.

In one advantageous embodiment, self-adjustment 1s provided for
the first and second attachment parts 14, 15 relative to one
another. For example, a catch could be provided at the pin-like
end, which 1s inserted into the first attachment part 14, of
the second attachment part 15, and 1s 1intended to define the
distance between the two parts when corresponding force 1is
applied during installation. In this case, it is important for
the restoring force which the switching element slide 11
applies to the second attachment part 15 not to be sufficient

to move the sgecond attachment part 15 further into the first
attachiwent m»art 14. Different attachment mechanisms are also
feasible, which allow the second attachment part 15 to be
inserted into the first attachment part 14, but prevent the
first attachment part 14 from being removed from the second
attachment part 15 once it has been inserted, for example in

conjunction with barbs.

In particular upon closure of the housing parts 4, 5, or when
they are screwed together, the self-adjustment in this case

automatically results in the second attachment part 15 and the
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first switching element 6 being associated without any
clearance, and therefore optimally. Once the adjustment process
that has been mentioned has been completed, the association
between the first attachment part 14 and the second attachment

part 15 forms a quasi-rigid system by means of a force and/or

interlock.

In summary, the invention relates to a control unit with a
monitoring apparatus, with the monitoring apparatus having an
operating element and an attachment element. Furthermore, the
control unit 1s 1in two parts and has an operating unit and
switching elements. The required spatial association between
the operating unit and the switching elements 1s i1ntended to be
monitored cost-effectively and safely. For this purpose, when
the monitoring apparatus 1is 1nstalled correctly, at least one
second switching element can be operated by means of an
operating number, and a first switching element at the same

time operates the monitoring apparatus, by means of the

operating element.
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CLAIMS:

1. A control unit, comprising:

a monitoring apparatus, the monitoring apparatus including an
operating element and an attachment element, the attachment element being
provided for attachment to at least one of a first mounting plate and an operating
unit mounted on the first mounting plate, the operating element being provided for
operation of a first switching element mounted on a second mounting plate,
wherein when the monitoring apparatus is installed correctly in the control unit, at
least one second switching element is operatable by way of an operating plunger
and the first switching element is operatable at the same time by way of the
operating element, wherein the monitoring apparatus is in two parts, with a first

attachment part and a second attachment part.

2. The control unit as claimed in claim 1, wherein the first switching

element is provided for at least one of opening and closing a monitoring circuit.

3. The control unit as claimed in claim 1 or 2, wherein correct operation

at least of the second switching element is monitorable.

4. The control unit as claimed in any one of claims 1 to 3, wherein the
monitoring apparatus is provided for operation of the first switching element only

when installed correctly.

5. The control unit as claimed in any one of claims 1 to 4, wherein the
monitoring apparatus is provided for detection of at least one of correct installation
and correct position of at least one of the operating unit, the first mounting plate,

the second mounting plate and the switching elements.

0. The control unit as claimed in any one of claims 1 to 5, wherein the
monitoring apparatus is provided for at least one of identification of the relative
position of at least the second switching element with respect to the operating
element, functional monitoring of the control unit, and installation monitoring of the

control unit.
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/. The control unit as claimed in any one of claims 1 to 6, wherein at
least one of the first and second mounting plate (s at least one of respectively
attachable to a first housing part or a second housing part, and respectively form a

first housing part or a second housing part.

8. The control unit as claimed in any one of claims 1 to 7, wherein the
control unit is at least one of a circuit breaker, a safety switch, a push-button

switch, a selection switch and an emergency-off switch.

9. The control unit as claimed in any one of claims 1 to 8, wherein the
operating unit mounted on the first mounting plate is provided for operation of the
first switching element by way of the operating plunger, when it is installed

correctly in the control unit without the monitoring apparatus.
10. A monitoring apparatus comprising:

an operating element and an attachment element for installation in a
control unit, the attachment element being provided for attachment to at least one
of a first mounting plate and an operating unit mounted on the first mounting plate,
the operating element being provided for operation of a first switching element
mounted on a second mounting plate, wherein when the control unit is installed
correctly with the monitoring apparatus, at least one second switching element is
operatable by way of an operating plunger and the first switching element is
operatable at the same time by way of the operating element, wherein the

monitoring apparatus is in two parts, with a first attachment part and a second

attachment part.

11. - The monitoring apparatus of claim 10, wherein the operating element
mounted on the first mounting plate is provided for operation of the first switching
element by way of the operating plunger when it is installed correctly in the control

unit without the monitoring apparatus.

12. A control unit including the monitoring apparatus as claimed in claim 10

or 11.
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