1 LOCKING MECHANISM FOR A HOUSING TO HOLD A PLUG-IN
MODULE The present invention relates to a locking mechanism and a
housing to hold at least one plug-in module, which housing is equipped
with such a locking mechanism, and where an actuating mechanism is
provided for unlocking the plug-in module. Housings according to the
invention preferabg hold modular ini)ut-output modules, i.e., electric or
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automation. The housings here are typically placed on, for example, a
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es are’inserted In the housing, so't
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and a new or appropriate different module can be plugged in. To pull off
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because the plug-in connectors with high pole number exert a strong
p“ﬁ?tﬁpmm)@ge. Therefore, the replacement of individual or multiple

plug-in modules is time consuming and laborious. In addition, as a rule,

numerous such housings, designed as carrier housings, for example, are
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another carrier rail. Moreover, several carrier rails can be arranged next
megldashi Gthelerdide Bihglaskanisonosivias o Ristisaigseqdippeentith
installations or in process automation. The housings here are typically placed on,
for example, a mounting and/or carrier rail, and connected with a bus system or a
bridge system. One or more piug-in modules are inserted in the housing, so that,
when replacing a plug-in module, the appropriate module is pulled out, and a
new or appropriate different module can be plugged in. To pull off an inserted
module, strong retention forces must often be overcome, because the plug-in
connectors with high pole number exert a strong retention force. Therefore, the

replacement of individual or multiple plug-in modules is time consuming and

laborious.

In addition, as a rule, numerous such housings, designed as carrier
housings, for example, are held adjacently to each other in ciose proximity on a
carrier rail, or on another carrier rail. Moreover, several carrier rails can be
arranged next to each other, resulting in a whole array of housings equipped with
plug-in modules. To reduce the construction space required for such an array,

the individual housings sit very close to each other, so that the space available



plug-in modules. To reduce the construction space required for such an
array, the individual housings sit very close to each other, so that the
space available 2 for using tools to remove plug-in modules is rather
limited. In any case, it is necessary-to ensure the reliable functioning of
the plug-in modules. For this reason as well, housings have been
described where the functioning is ensured by locking the inserted plug-in
fonsinddeots tlerremeb @l fgnainidgies ot taIS LIRSS, devices have been
described in the state of the art, in which a plug-in module is screwed to a
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more C IC Isassembly; and also tha user needs to use
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screwdriver. In anot nown system, a new plug-in module can be
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-in module achieves an engagement’effect, so that the plug-in
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motion along a straight line. However, the disadvantage of this known
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requires, on the one hand, unlocking several connection elements, and,
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retention forces. In a dense arrangement of a multitude of housings over a
thstitfrcesaf@eds to use both hands, one to hold the plug-in module firmly, and

the other {o turn the screwdriver.

In another known system, a new plug-in module can be inserted into an
empty plug-in space, where the latching of the housing of the plug-in module
achieves an engagement effect, so that the plug-in nﬁodule is held securely, and
the assembly requires merely a piugging motion along a straight line. However,
the disadvantage of this known state of the art is that when replacing a plug-in |
module, the removal requires, on the one hand, unlockin.g several conhection
elements, and, on the other hand, pulling off the unlocked plug-in module against

strong retention forces.

in a dense arrangement of a multitude of housings over a surface area,
there is only little space between the individual housing, as described above, to
insert an unlocking toot or the like, so that, in the state of the art, several
unlocking elements usually have to be unlocked, and then the piug-in module

needs to be pulled off against the strong retention force.



there is only little space between the individual housing, as described
above, to insert an unlocking tool or the like, so that, in the state of the
art, several unlocking elements usually have to be unlocked, and then the
plug-in module needs to be pulled §ff against the strong retention force. 3
According to another known state of the art, the plug-in module is inserted
without engagement into a plug-in connector, and, to detach the plug-in
mofloseTding e rROtARSIROBISRIALS ERAT Ntee MieeH BesWS 15 dBested
the like. However, the disadvantage of this state of the art is that there is
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module is pushed out, with the result that the plug-in module is not
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successive actuation of several mech sms to em&ve a
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ven e |nd|ca state or the art m 0 the present invention
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plug-in e as well as a housing equippe a corresponding
gr%ﬂ%mfecgﬁmé@ame time it is not possible to ensure the locking.
Another known solution consists of the arrangement of two release levers
which grip the plug-in module symmetrically from below, and push it out of the
plug-in connector. The disadvantage of this technicai solution is the high cost of

the different mechanisms, while, at the same time, no locking occurs.

Given the indicated state of the art, the problem of the present invention
therefore is to provide a locking system for a housing to hold at least one plug-in
module as well as a housing equipped with a corresponding locking mechanism,
where the locking mechanism or the housing allow the locking, while, on the

other hand, a simple assembly and removal of the plug-in module can occur.

This problem is solved by a locking mechanism with the characteristic of
Claim 1 and by a housing with the characteristics of Claim 9, and by a modutar
system having the characteristics of Claim 15. Preferred variants are the object

of the dependent claims. Additional advantageous characteristics of the invention



where the locking mechanism or the housing allow the locking, while, on
the other hand, a simple assembly and removal of the plug-in module can
occur. This problem is solved by a locking mechanism with the
characteristic of Claim 1 and by a housing with the characteristics of
Claim 9, and by a modular system having the characteristics of Claim 15.
Preferred variants are the object of the dependent claims. Additional

arg gvavigasbsude fallemegdRECHPI® invention 4 are provided in the
following description. The locking mechanism according to the invention
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anism e plug-in e. Here, the actuating mechanism

1eé§t08ﬁ%;ﬁ1ﬁ5$q&%{%ﬁﬁ!@%@gmﬂﬁr&c%%ﬁ frachanisiaditA R Blug-in

mod eld in ousing when unlocking. The locking mechanism
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mechanism is connected to the lifting mechanism, the unlocking process
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that the module can be removed more easily from the housing. Thus, the
invention provides not only a locking and unlocking mechanism, the
parfibelérikisle codclrritontreny Piug tin thiodentcdikftegny advantages.
simultaneously when unlocking to facilitate the removal. This is preferably
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of such plug-in modules can occur. In a single work step, it is preferred
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housing, so that the module can be removed more easily from the hpusing. Thus,
the invention provides not only a locking and unlocking mechanism, the
particularly electric or electronic plug-in module is also lifted simultaneously when
unlocking to facilitate the removal. This is preferably also possible with connected
power supply, so that a rapid replacement of such plug-in modules can occur. In
a single work step, it is preferred for both the unlocking and also the ejection of

the electronic plug-in module to occur simultaneously.

The invention thus allows easy replacement, while at the same time
providing a simple solution. These are considerable advantages, because the
piece numbers are often high in such locking mechanisms and associated

housings, and the individual cost of the pieces plays an important role.

In the sense of this application, the term “lifting” refers fo lifting of the plug-in
module out of the housing, so that, after the lifting process, the separation of the

plug-in connector, which is held in the housing, of the plug-in module is



the electronic plug-in module to occur simultaneously. The invention thus
allows easy replacement, while at the same time providing a simple
solution. These are considerable advantages, because the piece
numbers are often high in such locking mechanisms and associated
housings, and the individual cost of the pieces plays an important role. In

~ the sense of this application, the term "lifting" refers to lifting of the plug-in

INGiREEEB out of the housing, so that, after the lifting process, the separation
of the plug-in connector, which is held in the housing, of the plug-in
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overcome when unlocking, particularly at the beginning of the removal
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invention, the acttating’mechanism is moved by translation for the
unlocking, where the actuating mechanism is particularly such that it can
be mavediarosdyvanantrahfiatiocidhdireetibaniEnisaefferdiagvaritegesention,
because the plug-in module is unlocked and lifted in a simple translational
theametitinganenhamsenisohthedibikang atiooHanidie waldakingteiese the
removal: It is preferred for the lifting mechanism to present at least one
adiyettingdnistitiprismidecaHind ady msimBwliftiegsheasevsshihepovged,
which then acts in particular in the middle, from below, on the plug-in
trangatirnat dipeetient THustinifags advantages, because the plug-in module is
unlocked and lifted in a simple translational or rectilinear movement of the

actuating mechanism, to facilitate the removal.

It is preferred for the lifting mechanism to present at least one inclined lifling
surface. Here, an inclined lifting surface can be provided, which then acts in
particular in the middle, from below, on the plug-in module. To prevent the tilting
of the plug-in module, one can provide particularly an external guide of the plug-

in module.

it is preferred to use two or more lifting surfaces, where, however, an
external guide is already not necessary in any case when using two lifting

surfaces and a suitable placement of the lifting surfaces.

The lifting surface is designed particularly as a lifting bevel or an gjection
bevel, so that the plug-in module is ejected by the operation of the actuating

mechanism.

In advantageous variants, at least one lifting surface presents at least two



of the plug-in module, one can provide particularly an external guide of the
plug- in module. It is preferred to use two or more lifting surfaces, where,
however, an external guide is already not necessary in any case when
using two lifting surfaces and a suijable placement of the lifting surfaces.
The lifting surface is designed particularly as a lifting bevel or an ejection
bevel, so that the plug-in module is ejected by the operation of the
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surface presents at least two 6 areas with different slopes, to be able to
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lifting of the plug-in module, the lifting surfaces work in cooperation with
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translational movement of the actuating meceq? i
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ween path and torce, in ah appropriate way, because the fifting speed
dié%onal to the actuation direction of the actuating mechanism.

The arrangement of two areas with different slopes can advantageously
adjust the given speed of the lifting process, and thus particularly the ratio
between path and force, in an appropriate way, because the lifting speed is
greater in case of a steeper slope, and thus particularly the ratio between path

and force is smaller than in the case of a smaller slope.

For the optimal adjustment, it is also possible to provide more than two
inclined areas or a curved inclined area, to control the lifting process as desired,

which achieves a particularly high flexibility.

in a preferred variant of all the above-described embodiments, a spring
device is provided,'which prefoads the actuating mechanism to a predetermined
position. it is preferred for the predetermined position to be the locking position

which ensures that no plug-in module is released accidentally.

In all the embodiments, the use of a single actuating mechanism is

preferred, where the actuating mechanism acts particularly preferably on several



greater in case of a steeper slope, and thus particularly the ratio between
path and force is smaller than in the case of a smaller slope. For the
optimal adjustment, it is also possible to provide more than two inclined
areas or a curved inclined area, to gontrol the lifting process as desired,
which achieves a particularly high flexibility. In a preferred variant of all the
above-described embodiments, a spring device is provided, which

loghisp atimipetactirmn erreivniseus atsadachhainedtanratel, Ipw it can
preferred for the predetermined position to be the locking position which
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embodiments, the use of a single actuating mechanism is preferred,
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locking'elemen ere the action occurs partictilarly simultaneously, but it
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particularly pre anism forms one piéce

ol ¥HIBAL leantong Jogking 8 IFman A5 RasicAthywihs i &1 18918 Igeking

elements. Such an actuating mechanism is advantageous, because all the
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actuating mechanism. In all the embodiments, the lifting mechanism is
massighgd particularly in such a way that during the unlocking a held
plug-in module is lifted in a straight
In all the embodiments, the lifting mechanism is designed particularly in

such a way that during the unlocking a held plug-in module is lifted in a straight

line, to prevent twisting of the contacts.

It is advantageous for the actua‘ting mechanism to be designed substantially
in the shape of a rod, and to present in each case in the vicinity of both ends a
locking element, so that, when a rod-shaped and elongated actuating element is
used, a lifting force is applied to the plug-in module at both ends of the actuating

mechanism during the uniocking.

It is mentioned here that, in the sense of the application, it is possible for the
unlocking and the lifting of the plug-in moduie to occur simultaneously. During the
actuation of the actuating mechanism, it is preferred to carry out first the
unlocking, and immediately thereafter the lifting of the plug-in moduie. For this
purpose, the contact surfaces are arranged with offset in the translational

direction.

The individual locking elements can be designed as a rear grip or the like,



line, to prevent twisting of the contacts. It is advantageous for the
actuating mechanism to be designed substantially in the shape of a rod,
and to present in each case in the vicinity of both ends a locking element,
so that, when a rod-shaped and elgngated actuating element is used, a
lifting force is applied to the plug-in module at both ends of the actuating
mechanism during the unlocking. It is mentioned here that, in the sense of
to grie apIREANDAINGISDRSMRE o PiiRe AHENNgAhtah & AMIROIRAE plug-in

module to occur simultaneously. During the actuation of the actuating
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g plug-in'mo For this” purpose, the contact
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ments can be designed as a rear grip or the like, 8 to
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ousing according to theinvention presents at least one module holder to
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mechanism which comprises an actuating mechanism. Here, the plug-in
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possible. The actuating mechanism is connected to a lifting mechanism,
duihliftre heldadigripreredele during the unlocking process.

In it particularly preferred for the housing according to the invention to

present a locking mechanism as described above.

The locking mechanism preferably presents in each case two laterally
separated locking elements at both ends of the module holder, so that the plug-in

module is secured in each case at both end in the module holder.

In all the embodiments, an interconnect device, particularly a circuit board,
which presents electrical plug-in connectors that are arranged on the module

holder is provided in the housing.

To improve the actuation of the actuating mechanism, the latter preferably
presents a pocket to be able to actuate the actuating mechanism with an
actuating element, for example, a screwdriver. To facilitate the actuation, it is
preferred to provide a counter bearing on the housing or the plug-in moduie, 10
allow force transmission, so that the actuating mechanism can be operated easily
and reliably. The transmission ratio results from the Iengtlh of the actuating

element.



In it particularly preferred for the housing according to the invention to
present a locking mechanism as described above. The locking
mechanism preferably presents in each case two laterally separated
locking elements at both ends of thg module holder, so that the plug-in
module is secured in each case at both end in the module holder. In all
the embodiments, an interconnect device, particularly a circuit board,
whidieieeeanibeiseardipaiscinaieesdetarnamhtarswiemgebicgnnresents a
module holder is provided in the housing. To improve the actuation of the
hogsigativifrablasshiens, Bheoranemprbieraply iprbseheiepetkeYes ddenasieane
actuate the actuating mechanism with an actuating element, for example,
logkitg dRRffASI STOSRIMMage th /B itisange LrEnar & e ieRngdng or on the
counter bearing on the housing or the plug-in module, to allow force
Py MR, et Hiareckitd dNRGNARSHARARMPEAREHRPYSHIARIE Sesigned
and reliably. The transmission ratjo results from the length of the actuating
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which presents a housing and at least one plug-on module held in it,
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arranged either on the housing or on the plug-in module. Here the locking
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above-described embodiments.
that is very space saving. Thus the actuation is possible even if the available

space is limifed.

The locking mechanism requires few individual parts, and the assembly of
the locking unit on the housing or the plug-in module can be achieved in a simple
way. in comparison to conventional systems, where the modules are attached
with screws, much time is saved, and a lifting or push-out function is integrated,
allowing the high retention forces of the multi-pole plug-in connector to be
overcome. By means of the pocket or clip or the .1Eke provided on the actuating

mechanism, a conversion of the movement becomes possible.

It is preferred for the plug-in module to shift, during the insertion into the
housing, by means of feet or edges, the locking elements diagonally to the
insertion direction against the spring force of the inserted spring. After the
module has been inseried to the intended depth into the carrier housing, the feet
of the plug-in module release the locking elements so that a locking of the plug-in

module occurs. For unlocking, the locking mechanism is moved axially against



For locking or unlocking, the invention allows insertion and pulling along a
straight line, where the actuation can occur on one side of the housing in a
way that is very space saving. Thus the actuation is possible even if the
available space is limited. The lockipng mechanism requires few individual
parts, and the assembly of the locking unit on the housing or the plug-in
module can be achieved in a simple way. In comparison to_conventional
the geraragoiise RO tahiaRI itk RseelpmenstalatF&astrs, Wing dhsfigther
saved, and a lifting or push-out function is integrated, al(lz?win the high .
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means of the pocket or cflql_%or the like provided on, the actuatin
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preferred for the plug-in module to, shiff, during the insertion into the
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insertion gEectior}.againséatFte sPc;réng force of the inserted spring. After the
OVRISAINNA NS EXRIRE AT IR fRended depth into the carrier housing,

the feet of the plug-in module release the locking elements so that a-

loclkingigbhae Alysnia gaodute aeaucersisnisiakingrékedoakivgtion can be
mechanism is moved axially against 10 the spring force, so that the
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movement, the bevels that are provided on the actuating mechanism or

bedtving lifting meedbahisor puishyadgainet dppeodirsponding bevels or
The figures show:

Figure 1 a perspective view of a housing according to the invention with an

inserted plug-in module;
Figure 2 a locking mechanism according to the invention in a perspective view;

Figure 3 a partially cross sectional perspective view of the housing with inserted

plug-in module;
Fi'gure 4 an enlarged representation of a detail of Figure 3,
Figure 5 the housing with an actuating mechanism in a first position;

Figure 6 the housing in a second position during the actuation of the actuating

mechanism;
Figure 7 the housing and the locking mechanism in the unlocking position; and

Figure 8 the plug-in module in a perspective view from below.



edges of the plug-in module, so that the plug-in module is pushed out by
overcoming the existing contact forces. Additional advantages and
characteristics of the present invention can be obtained from the
description of the embodiment example, which is explained below in
reference to the drawings in the appendix. The figures show: Figure 1 a
perspective view of a housing according to the invention with an_inserted
plubtn MR SYRiere 3 e RIERRIYIABHBRIBRTSRRTIENY Y PieHigrERton
in a perspective view; Figure 3 a partially cross sectional perspective view

COBTRABSSGR SPISIAIR SRt eiLBHe ThdHaR RiguAR S APERRFgagchanism 1,
representation of a detail of Figure 3; Figure 5 the housjng with an

of ﬁ%ﬂ@%ﬁﬂ%ﬂr@iﬂféﬁﬁ%@%m%mﬁlmh%'ﬁgﬂﬂ%{ain a second

position during the actuation of the actuating mechanism; Figure 7 the
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8 the plug-in module ina perspective view from below. 11 The modular
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hogsing 2, a mounted plug-in module 5, and a locking mechanism 1, of
foMtipiaenhy Yarressbhaing beuativatinadoreBanism Hoasimidewhich is
designed preferably as a carrier housing. The plug-in moduie 5 is inserted into

the housing 2, and fixed there. The insertion movement and the removal

movement are linear.

In the embodiment example, the plug-in module 5 here presents feet 24,
which present rear grips for the fixation on the locking mechanism. The feet 24
here can present bevels, to shift the locking mechanism 1 during the insertion

diagonally to the insertion direction, to allow the joining.

In the embodiment example, at least one circuit board presenting the
counter plugs for the plug-in modules 5 is provided here in the housing 2. One

locking mechanism 1 is provided for each plug-in moduie 5.

In the embodiment example, the housing 2 serves to hold two piug-in
modules 5, which can bé arranged adjacently and parallel to each other. The
housing 2 itself is attached in turn to a carrier rail, on which a multitude of such
modular systems 3 are arranged. Due to the multitude of modular systems 3
arranged on such a mounting or carrier rail (not shown), the available space for

plugging in or pulling off individual plug-in modules & is restricted.



The insertion module or plug-in module 5 usually contains at least one
interconnect device, particularly a circuit board, with multi-pole plug-in
connectors for contacting corresponding counter connectors in the
housing 2 which is designed preferably as a carrier housing. The plug-in
module 5 is inserted into the hou%i%g 2, and fixed there. The insertion
movement and the removal movement are linear. In the embodiment
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grips for the fixation on the locking- mechanism. The feet 24 here can

moeiRseNERe VRIS te shifidhaylaskinadnes mrisistdMiuing the magHipy
diagonally to the insertion direction, to allow the joining. .In the
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plugs for the plug-in modules 5 is provided here in the housing 2. One

- 20 leckingimechanism 1 is provided for each plug-in module 5. In the

embodiment example, the housing 2 serves to hold two plug-in modules

5, which can be arranged adjacently and parallel to each other. The
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such modular systems 3 are arzﬁgﬂed. Due to the multitude of modular

liftiggaoNerse A oY ANS FA2 HYUhg or carrier rail (not shown), the

available space for plugging in or pulling off individual plug-in modules 5

is fesirictedqabi JOadPyentiar BrRREeRgonidsrablsradvaatadsevided,

because a plug-in
which are connected with corresponding plug-in connectors of the plug-in module

5.

in the embodiment example here, the actuation of the actuating mechanism
4 occurs from the side 15. In principle, the actuation can also be carried out from

the other side.

The locking mechanism 1 which is represented in a perspective view here is
substantially designed as an elongated rod, on which the locking element 11, 12
and 13, 14 are arranged in the vicinity of the two ends 16, 17. Here lifting
surfaces 7 and 8 of the lifting mechanism 6 are provided in the immediate vicinity
of the locking elements. The arrangement of two or more inclined lifting surfaces
7, 8 ensures the ihtroduction and retraction of the plug-in modules 5 along a

straight line.

Here, in the embodiment example, the middle area or the actuating
mechanism 4 is relatively pliable, and the locking elements 11 and 12 or 13 and

14 are located at the ends of the actuating mechanism 4.



module 5 can only be unlocked and lifted by the actuation of the actuating
mechanism 4, so that a removal of the plug-in module 5 from the module
holder 20 is simple. During the lifting process, the external guide 23 also
serves to allow the lifting movement to run along a straight line. In the
module holder 20, one or more pld@-in connectors 21 are provided, which
are connected with corresponding plug-in connectors of the plug-in

madidle, Rfdhe frabediaeiliRaMIBAaIR BIeraeHaHqMal it from the

actuating mechanism 4 occurs from the side 15. In principle, the actuation
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which is represented in a perspective view here is substantially designed

emBo@MElABIaRd es | kindiskineniecia petrbentd Well cantbid ttdhaerir
arranged in the vicinity of the two ends 16, 17. Here lifting surfaces 7 and

locRing Hlediting mechraid® Sravriptovidedrdtknignmadkster vicindygtefiithe
locking elements. The arrangement of two or more inclined lifting surfaces
medch8rensuiesdtieated debratiomeasidier dtrquetranipdé thte sphispipossitidds Sailarhg
a straight line. Here, in the embodiment example, the middle area or the
theaattiadtigy mechanism #sisesiat/ Glynpliaseyrahd tiibdoskingtelehoensh Even
and 12 or 13 and 14 are located at the ends of the actuating mechanism
mode flexible design. Thus, the actuation is carried out on one side, and the side

of the housing can be selected.

During the locking, the locking elements 11, 12 and 13, 14 grip behind
appropriately adapted shaped rear grips on the feet of the plug-in module 5, and

thus secure the locking position 10 by a positive locking connection.

Figure 3 shows a partially cut perspective view of the modular system,
where the locking mechanism 1 on the housing can be seen. The two lifting
surfaces 7, 8 of the lifting mechanism 6 can be clearly seen; they are in each
case arranged in the vicinity of the ends 16, 17 of the locking mechanism 1, to

ensure a consistent and rectilinear lifting or ejection of the plug-in module.

Figure 4 shows an enlarged section from Figure 3, where the spring 9 of the

tocking mechanism 1 can be clearly seen.

The spring 9 serves to hold the locking mechanism in the "O position” or in
the locking position in the housing. Moreover, the spring allows a clearance-free
hold of the plug-in module 5 in the housing 2. Without such a spring, it would be

possible, for example, in the case of occurrence of vibrations, for forces to be



13 The arrangement and the number of locking elements 11-14 result
from the available construction space and the technical requirements.
Thus, in other embodiments, only two locking elements are possible as
well, or more than four locking elements can also be provided. For
unlocking, however, the actuatingl‘?nechanism is activated from one side.
In principle, it is also possible to actuate the actuating mechanism as
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Thus, the actuation is carried out on one side, and the side of the housing

of SREE, BRlested (Rerinsine lorkinge tarsloskingeiRmMepisridade snAd 3,
14 grip behind appropriately adapted shaped rear grips on the feet of the
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locking connection. Figure 3 shows a partially cut perspective view of the
sudhofulansysieraliabhiere the locking mechanism 1 on the housing can be
seen. The two lifting surfaces 7, 8 of the lifting mechanism 6 can be
clearly seen; they are in each case arranged in the vicinity of the ends 16,
17\bpipRVRIcIang Avaniresnefing seriegs thabHgsrerngrpied Rdasking
lifting or ejection of the plug-in module. Figure 4 shows an enlarged
elegaRRlS Ipriing BOWARTHERSISG Y GitHie \Béiahﬁtméﬁaﬂ%ﬂ 9f {3
be cleargl seen. The spring 9 serves to holgﬁgegocking mechanism in the
houging afe o ARKIME & ﬁ%&‘%&éﬁﬁﬂ@ﬂﬂﬂ% 2GS HPEVEY, the spring

allows a clearance-free
In reference to Figures 5-8, the function of the locking mechanism is now

described. The plug-in module 5 is inserted into the housing 2 which is shown in
Figure 5 in a cross sectional side view; it presents holding devices 29 that are not
in contact with the lifting surfaces 7, 8 of the lifting mechanism 6 in the locked
state. In the locked state shown in Figure 5, there is a separation 27 between the
housing floor and the plug-in module. The unlocking process is starfed by
inserting a screwdriver 18 in the pocket 22 of the actuating mechanism 4, and by

applying the screwdriver to the counter bearing 19.

In the position shown In Figure 8, the screwdriver 18 is pivoted about the
counter bearing 19, so that, in the position according to Figure 6, the locking
mechanism 4 is brought in contact at the lifting surfaces 7, 8, with the holding
devices 29 of the plug-in module, while the locking elements 11-14 are already
released, so that an ejection movement of the plug-in module 5 can occur.
During a subsequent further axial movement, the holding devices 29 slide along

the inclined lifting surfaces 7, 8, so that the plug-in module 5 is pushed out of the



hold of the plug-in module 5 in the housing 2. Without such a spring, it
would be possible, for example, in the case of occurrence of vibrations,
for forces to be 14 applied on the plug-in module 5, which move the
plug-in module in the direction of the pull, because the module could be
released partially by means of thelbevels that are in engagement. The
spring allows a preloading which prevents such movements reliably.
hoMﬂr&over, one advantage of the spring is that the spring holds the locking
elements in the locking position independently of the installation situation
of the housing and the locking elements, even against the force of gravity.
In Féferencee podsignie he-Stateavibamtitresicteviditkend Paadriahisiti Rnaeaes
described. The plug-in module 5 is inserted into the housing 2 which is
in tbhawekat Bgisebates artidhrplichi) siedview epldtathieorbiampousing
devices 29 that are not in contact with the lifting surfaces 7, 8 of the lifting
2, sndbabannecsrraTationked newtexistehwiidkiuciearty seateiihag e 5,
there is a separation 27 between the housing floor and the plug-in
seRARIAB. 2FHEeRifeRRIBY Y 5d@4€is started by inserting a screwdriver 18 in
the pocket 22 of the actuating mechanism 4, and by applying the
sC 1\V e ter. | iti j
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contact at the lifting surfaces 7, 8, with the holding



devices 29 of the plug-in module, while the locking elements 11-14 are
already released, so that an ejection movement of the plug-in module 5
can occur. During a subsequent further axial movement, the holding
devices 29 slide along the inclined lifting surfaces 7, 8, so that the plug-in
module 5 is pushed out of the 15 Hbusing. Figure 7 represents the state
where the screwdriver 18, which still engages in the pocket 22, is pivoted

Lisygfilré%@%g-mﬁm&%ﬁge 5 has lifted from the housing 2, so that only a

]
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separation 28 now exists, which is clearly greater than the separation 27
represented in Figure 5. Figure 8 shows the plug-in module in a
perspegtivechenidniom below, where the feet 24 as well as the holding
device 29 can be seen clearly. 16 List of reference numerals 1 Locking
mechanism 2 Housing 3 Modular system 4 Actuating mechanism
BlBYSi%nodule 6 Lifting mechanism 7 Lifting surface :

Modular system
Actuating mechanism
Plug-in module
Lifting mechanism
Lifting surface

Lifting surface

Spring

10 Locking position

11 Locking element

12 Locking element

13 Locking element

14 Locking element

15 Side

16 End



8 Lifting surface 9 Spring 10 Locking position 11 Locking element 12
Locking element 13 Locking element 14 Locking element 15 Side 16
End 17 17 End 18 Actuating element 19 Counter bearing 20 Module
holder 21 Plug-in connector 22 Pocket 23 External guide 24 Foot 25 2"d
position 26 Unlocking mechanism 127 Separation

17 End

18 Actuating element
.19 Counter bearing
20 Module holder

21 Plug-in connector
22 Pocket

23 External guide
24 Foot

25 2™ position

26 Unlocking mechanism
27 Separation

28 Separation

29 Holding device



28 Separation 29 Holding device 18 Claims 1. Locking mechanism (1) for
a housing (2) to hold at least one plug-in module (5), with an actuating
mechanism (4) for unlocking the plug-in module (5), .characterized by a
lifting mechanism (6), which is connected to the actuating mechanism (4),
to lift a plug-in module (5) held in te housing (2) when unlocking. 2.
Locking mechanism (1) according to Claim 1, where the actuating
mechanism (4) is movable by translation for unlocking. 3. Locking
mechanism (1) according to Claim 1 or 2, where the lifting mechanism (6)
presents at least one inclined lifting surface (7, 8). 4. Locking mechanism
(1) according to the previous claim, where at least one lifting surface (7,
clsneresents at least two areas with different slopes or designed in the
shape of curves, to control the lifting process accordingly. 5. Locking
mechanism (1) according to the previous claim, where the actuating
mechanism (4) is preloaded with a spring device (9) to a locking position

1. (&kinG. theekingsmechanismblisans onlingHol 9ae lehtiamsayiapmatadtsie
where a single actuating mechanism (4) is provided. 7. Locking

(5)machanisigtdling eesdinghionos) 6b the ooy thel plongimimexutbes),

characterized by a lifting mechanism (6}, which is connected to the actuating

mechanism (4}, to lift a plug-in module (5} held in the housing (2) when

unlocking.

2. Locking mechanism (1) according to Claim 1, where the actuating mechanism

{(4) is movable by translation for unlocking.

3. Locking mechanism (1) according to Claim 1 or 2, where the lifting mechanism

(6) presents at least one inclined lifting surface (7, 8).

4. Locking mechanism (1) according to the previous claim, whére at least one

liting surface (7, 8) presents at least two areas with different slopes or designed

in the shape of curves, to control the lifting process accordingly.

5. Locking mechanism (1) according to the previous claim, where the actuating

mechanism (4) is preloaded with a spring device (8) to a locking position (10).

6. Locking mechanism (1) according to one of the previous claims, where a

single actuating mechanism {(4) is provided.

7. Locking mechanism (1) according to one of the previous claims, where the

actuating mechanism (4) forms a single piece with the at least one locking

element (11-14).



actuating mechanism (4) forms a single piece with the at least one locking
element (11-14). 19 8. Locking mechanism (1) according to one of the
previous claims, where the actuating mechanism (4) is substantially
rod-shaped, presenting in each case at least one locking element (11, 12;
13, 14) in the vicinity of both ends!6, 16). 9. Housing (2) with at least
one module holder (20) to hold at least one plug-in module (5) and with a
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[ifting"mechanism (6), to lift a held plug-in module (5) when unlocking. 10.

leaSIONHNR Rha AR toClaimy S,ng A 1PekE e ehReNR fd) 26607@NY

to one of Claims 1-8. 11. Housing (2) according to one of the previous

9. QRIS LY i WhRySstha doskNgSMRARENISD) (B)HYIesantsin 6A6RRSMH
two laterally separated locking elements (11, 12; 13, 14) at both ends (16,

mobo{aha magdieaneliend 208 cHehistaysingHidhaseeygingstovonie a1 Higuating

previous claims 9-11, where an interconnect device, particularly a circuit

mdepardsin prp\adedyiibich preseiisofatesdiigahptigrincorimesthetd(Blg-in
which are arranged on the module holder (20). 13. Housing (2) according

mdoutn €0f tharprswrres] GldiabiBel2ctwhing thechetisting mechanertedip a
presents a pocket (22), to be able to actuate the

lifting mechanism (6), to lift a held plug-in module (5) when unlocking.

10. Housing (2) according to Claim 9 with a locking mechanism (1) according to

one of Claims 1-8.

11. Housing (2) according to one of the previous Claims 9 or 10, where the

locking mechanism (1) presents in each case two laterally separated locking

elements (11, 12; 13, 14) at both ends (16, 17) of the module holder (20).

12. Housing (2) according to one of the previous claims 9-11, where an

interconnect device, particularly a circuit board, is provided, which presents

electrical plug-in connectors (21) which are arranged on the module holder (20).

13. Housing (2) according to one of the previous Claims 9-12, where the

actuating mechanism (4) presents a pocket (22), to be able to actuate the

actuating mechanism (4) with an actuating element (18).

14. Housing (2) according to one of the previous Claims 9-13, where a counter

bearing (19) is provided for the application of the actuating element (18).

15. Modular system (3) with a housing (2) and at least one plug-in module (5)

held on it and with at least one locking mechanism (1) according to one of Claims



actuating mechanism (4) with an actuating element (18). 14. Housing (2)
according to one of the previous Claims 9-13, where a counter bearing
(19) is provided for the application of the actuating element (18). 15.
Modular system (3) with a housing (2) and at least one plug-in module (5)
held on it and with at least one locding mechanism (1) according to one of
Claims 20 1-8, where the locking mechanism (1) is arranged on the

1—8?‘8}@1@’[‘1@I8Eﬁﬂénﬁe9%im9ﬂgea@nged on the housing (2) or on the

pfug-in module (5).



