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(57) Abréegée/Abstract:
llustrated and described Is a housing for an electronic device for the removable mounting onto a mounting rail (3), with a locking

element (4) located Iin an underside of the housing, whereby the locking element (4) can be moved from a first position in which the
housing can be fastened onto the mounting rail (3) into a second position wherelin the housing can be lifted off the mounting rall,
wherein the locking element Is associated with a retaining element for retaining the locking element in the second position. The
mounting and removal of several housings In accordance with the invention Is especially easily achieved In that the retaining
element (5) having a spring section (11) extending substantially parallel to the locking element (4) and a retaining section (12)
extending substantially perpendicularly thereto, the spring section (11) being deflected In the first position against an inherent
spring force and relaxed in the second position, and the retaining section (12) in the first position resting with a lower edge (13) on
the edge (7) of the mounting rail (3) and In the second position being positioned substantially perpendicular in front of one end of
the locking element (4), whereby the locking element (4) is fixed in the second position.
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Abstract

[llustrated and described is a housing for an electronic device for the removable mounting onto a
mounting rail (3), with a locking element (4) located in an underside of the housing, whereby the
locking element (4) can be moved from a first position in which the housing can be fastened onto
the mounting rail (3) into a second position wherein the housing can be lifted off the mounting

rail, wherein the locking element is associated with a retaining element for retaining the locking

element 1n the second position.

The mounting and removal of several housings in accordance with the invention is especially
easily achieved in that the retaining element (5) having a spring section (11) extending
substantially parallel to the locking element (4) and a retaining section (12) extending
substantially perpendicularly thereto, the spring section (11) being deflected in the first position
against an inherent spring force and relaxed in the second position, and the retaining section (12)
in the first position resting with a lower edge (13) on the edge (7) of the mounting rail (3) and in
the second position being positioned substantially perpendicular in front of one end of the

locking element (4), whereby the locking element (4) is fixed in the second position.

- bl ade o L - s



CA 02363826 2001-11-23

Electronic Device Housing

Field of the Invention

The invention relates to housings for electronic devices which are removably mounted on
a mounting rail with a locking element positioned in the underside of the housing, whereby the
locking element can be moved from a first position in which the housing is fastenable onto the
rail, into a second position in which the housing can be lifted off the rail, whereby the locking

clement 1s associated with a retaining element for fixing it in the second position.

Prior Art

In view of the trend to decentralization of electronics directly into the process and the
miniaturization of electronics components into compact, installation-friendly devices, more and
more suitable electronics housings are needed, whereby the connection technology 1s generally
also integrated into the housing. The individual housings are then preferably connected with one
another and with a control through a bus system. The overall construction of the housing must
thereby be such that a direct mounting of the housing onto the mounting rail is possible.

Depending on the respective application, this then results in a multitude of different
housing types which differ in size, construction and function. All these housings have in
common that they contain electronic components, mostly in the form of integrated circuit boards,
which are protected by the housing from physical contact and dirt. Such housings are generally
of modular construction, whereby the housings are built especially as a kit so that the individual
housing components can be quickly and individually assembled into an optimal housing. The
housings often consist of a housing top and a housing base, whereby the housing top includes
connectors for electrical conductors, the connectors being connected with the housing base
through plug-in contacts and the housing base creating the connection to a bus system. The
individual housings are thereby constructed to allow several housings being snapped side by side
onto a mounting rail so that several housings together form a housing block. The individual
adjacent housings or the individual adjacent electronic apparatus can thereby preferably be
electrically contacted with one another.

The fastening of such housings onto the mounting rail is thereby achieved by way of a
locking element provided in the housing base, which locking element interlocks with the
mounting rail when the housing is placed on the mounting rail. In order to detach the housing -
and therefore also the electronic device - from the mounting rail, the atorementioned, generally
spring biassed locking element must be retracted against its spring force.

In a known housing (“PHOENIX CONTACT - Catalogue 10
ELEKTRONIKGEHAUSE” 98/99, pages 46 to 49), the locking element is retracted by insertion
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of a screw driver tip into an especially provided access opening, so that the locking element
releases the mounting rail and the electronic apparatus can be lifted off the mounting rail. It is
disadvantageous thereby that the locking element must be maintained in the release position for
removal of the housing or electronic device. This is especially difficult when the locking element
which 1s located at the underside of the base is only reachable with difficulty because of space
constraints. In that situation the risk exists that the inserted screw driver quickly slides out of the
access opening of the locking element which results in the housing locking anew onto the
mounting rail. Finally, it is hardly possible with the known housing construction to
simultaneously lift several housings off the mounting rail.

A housing as described above is known from DE 296 12 121, in which the locking
element latches in the open position. For that purpose, the locking element which is shaped as a
slider has two laterally positioned elastic flaps which can interlock with receptacles provided in
the housing, when the slider is correspondingly pulled from the locking position into the release
position. The construction of the elastic flaps is thereby problematic, since they must also hold
the locking element in the closed position. Furthermore, there is the risk of the flaps being
damaged or even broken off upon unseating of the locking element from the release position. If
that occurs, the locking element can then neither be latched in the release position, nor held in
the locked position, so that the housing can then no longer be sately held on the mounting rail.

A quick fastening element for electronic devices is known from DE 79 16 477 U1, by
which the devices can be snapped onto the mounting rail. The quick fastening element consists
of a snap element and a wire yoke which is located in a guide in the housing base. The quick
fastening element can be latched in the open position by way of the wire yoke of U-shaped
construction with two opposing offsets, and by the construction of the guide with
complementary shaped multi-step contours. The construction of the quick tfastening element and
the construction of the guide in the housing is thereby also relative costly. Furthermore, the user

betore setting the housing onto the mounting rail must again move the quick fastening element

out of the release position.
A similar fastening element is also known from DE 41 17 465 A1 and DE 42 10 556 C2,

whereby the construction of the fastening element and the construction of the guide 1n the
housing is again relative costly, and the user before setting down the housing must again first

move the fastening element manually or with a corresponding tool out of the release position.

Summary of the Invention
It 1s therefore an object of the present invention to facilitate the detachment of an earlier

described housing from and especially its setting down onto a mounting rail, whereby the
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locking element is maintainable by the retaining element in the second position, 1.e. the open
position.

The object pointed out and deduced above is essentially achieved with a retaining
element having a spring section extending essentially parallel to the locking element and a
retaining section extending essentially perpendicular thereto In the first position, the spring
section 1s deflected against its spring force while it is relaxed in the second position. The
retaining section in the first position rests with its lower edge on an edge of the mounting rail and
In the second position is positioned essentially perpendicularly in front of one end of the locking
element, whereby the locking element is fixed in the second position.

By constructing the retaining element in accordance with the invention it is especially
easy to hold the locking element in the second position. Such a construction of the retaining
element guarantees that the latter functions essentially automatically without separate
interference by a user being required. For deflection of the retaining element back into the first
position the carrier edge 1s used to deflected the retaining element and hold it in the deflected
position, so that again no separate component is required. The housing is even somewhat
additionally fastened to the mounting rail by the lower edge of the retaining section sitting on the
edge of the mounting rail, since this means that the edge of the mounting rail is wedged between

the lower edge of the retaining section and the end of the locking element.

Once a user has brought the locking element of the housing into the second position, i.e.
the release position, it is achieved by way of the retaining element that a subsequent undesired
re-latching of the housing onto the mounting rail is prevented. Thus, the user needs to move the
locking element only once from the first position into the second position, whereafter the locking
element 1s then maintained in the second position by the retaining element. It is therefore no
longer necessary for the user to hold the locking element in the release position during lifting of
the housing off the mounting rail it. The user can therefore simply lift the housing off the
mounting rail with one hand. This especially provides the further possibility to simultaneously
detach several housings and, thus, electronic devices, from the mounting rail.

The locking element is preferably improved by including a latch nose which in the first
position of the locking element grips behind an edge of the mounting rail. Such a locking
element with latch nose is on the one hand easily manufactured and on the other hand provides a
sufficient securing of the housing against unintended detachment. With respect to manufacturing
technology it is further advantageous when the locking element is associated with a spring
element by which the locking element in the first position is pressed against the edge of the
mounting rail. On the one hand, such a spring element can be easily manufactured and on the
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other hand, exchange of a defective spring element is possible without exchange of the complete
locking element.

It 1s turther advantageous when the retaining element is constructed as a resilient metal
part, whereby the retaining element can be easily produced, for example, by stamping.
turthermore, the chance that the retaining element being damaged is relatively low, since the
metal part 1s much more robust than the flaps known from the prior art. However, should the
retaining element be damaged, it can be easily replaced without exchange of the complete
locking element.

According to a further preferred embodiment of the housing in accordance with the
invention, the locking element can be operated by way of an auxiliary actuator - as generally
known from DE 197 24 945 - | whereby the auxiliary actuator is mechanically connected with
the locking element. Operation of the locking element thereby means that the locking element is
moved from the first position in which the housing is fastened to the mounting rail to the second
position in which the housing can be lifted off the mounting rail. The operation of the locking
element is facilitated for the user by provision of the auxiliary actuator, which preferably
includes a grip portion on that end which is directed away from the locking element. Since it is
necessary for functional reasons to position the locking element in the underside of the housing,
1t 1s generally accessible to the user only with relative difficulty. By providing the auxiliary
actuator, 1t 1s now possible for the user to operate the locking element from a more easily
accessible location, through the auxiliary actuator, for example, in the vicinity of the housing top
surface.

A preterred embodiment of the invention will now be further described in more detail in
the following, however, a multitude of possible alternate constructions and embodiments exist
for the electronic device housing in accordance with the invention, all of which are intended to

be encompassed by the present specification, the scope of the invention being defined solely by

the appended claims.

Brief Description of the Drawings
The preferred embodiment will be described in more detail below with reference to the

drawings, wherein

Fig. 1 illustrates part of a housing in accordance with the invention, whereby the housing
s fastened to a mounting rail with the locking element being in the first, locked position;

Fig. 2 illustrates the embodiment of Fig. 1, wherein the housing is still mounted on the

mounting rail, but no longer locked thereto;
Fig. 3 illustrates the embodiment of the housing shown Figs. 1 and 2, but detached from

the mounting rail; and
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Fig. 4 1s an exploded view of the embodiment shown in Figs. 1 to 3.

Detailed Description of the Preferred Embodiment

The Figures show a portion of an electronic device housing, whereby the housing in the
here illustrated embodiment consists of at least two lateral housing parts 1, 2. Figures 1 to 3
show that part of the housing including the locking mechanism in accordance with the invention
and respectively in side view and perspective view. The electronics of the electronic device are
inserted into the housing, for example, in the form of an integrated circuit board (not illustrated).
Apart from the housing illustrated in the Figures with two lateral housing parts 1, 2, the housing
can also consist of several other housing parts or, for example, of a housing top part and a
housing base part, whereby generally the housing top part includes contacts for electrical
conductors. |

It 1s only essential for the construction of the housing that the housing be suited for
removable mounting onto a mounting rail 3, for which a locking element 4 is positioned in the
housing base. The locking element 4 is thereby movable in the housing in such a way that it can
be moved from a first position in which the housing is fastened to the mounting rail 3 (Fig. 1) to
a second position in which the housing can be lifted off the mounting rail 3 (F1g. 2). The locking
element 4 is thereby held in the first position by a spring element, so that the locking element 4
can be moved from the first position to the second position by application of a retracting force
solely counteracting the spring force of the spring element. If this retracting force is not
continuously maintained, the locking element 4 snaps back into the first position and the housing
1s again locked on the mounting rail 3.

A retamning element 5 is associated with the locking element 4 for holding the locking
element 4 in the second position. The retaining element 5 thereby provides that the locking
element 4, once moved into the second position, the open position, will not snap back to its first
position, the locked position, which would result in the housing being once again locked on the
mounting rail 3.

A latch nose 6 is formed on one end face of the locking element 4 for the locking of the
housing on the mounting rail 3. This is achieved by the latch nose gripping behind an edge 7 of
the mounting rail 3 in the first position of the locking element 4. The locking element 4 is pushed
against the mounting rail 3 by the spring force of a spring 8 which on the one hand is supported
in the housing and on the other hand engages the opposite, second end face of the locking
clement 4, whereby the latch nose 6 grips behind the edge 7 of the mounting rail 3 so that a
lifting of the housing off the mounting rail 3 is prevented. For detachment of the housing from
the mounting rail 3, the locking element 4 must now be retracted away from the mounting rail 3
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against the spring force of the spring 8 so that the latch nose 6 releases the edge 7 of the
mounting rail 3.

In order to prevent an undesired detachment of the housing from the mounting rail 3 by
tipping of the housing, a recess is preferably provided in that side 9 of the housing base which is
generally opposite the locking element 4 - different from the illustrated embodiment - which
recess 1s engaged by the second edge 10 of the mounting rail 3.

When the locking element 4 is pulled back against the spring force of the spring 8, the
latch nose 6 releases the edge 7 of the mounting rail 3 and the housing can be lifted off the
mounting rail 3. However, it is a prerequisite herefor that the locking element 4 be reliably
maintained in the second position, the open position, so that the locking element 4 remains
pulled back against the spring force of the spring 8. Due to the retaining element 5 in accordance
with the invention, it is now no longer necessary for a user to reliably hold the locking element 4
in the retracted position, since the locking element 4 after a single, quick pull-back of the locking
element 4 is held by the retaining element 5 in the second position illustrated in Fig. 2.

In the exemplary embodiment, the retaining element 5 is constructed as a resilient metal
member, whereby the retaining element 5 has a spring portion 11 extending essentially parallel
to the locking element 4 and a retaining portion 12 extending essentially perpendicular thereto.
When the housing is snapped onto the mounting rail 3, the locking element 4 is thus in the first
position, the lower edge 13 of the retaining portion 12 rests on the edge 7 of the mounting rail 3,
whereby the spring portion 11 of the retaining element 5 is deflected against 1ts spring force. It is
tirst achieved herewith that the retaining portion 12 is not positioned in front of the latch nose 6
of the locking element 4, which would prevent gripping of the latch nose 6 behind the edge 7 of
the mounting rail 3. The housing is even additionally fastened to the mounting rail 3 by the lower
edge 13 of the retaining portion 12 resting on the edge 7 of the mounting rail 3, since the edge 7
of the mounting rail 3 is wedged between the lower edge 13 of the retaining portion 12 and the
latch nose 6 of the locking element 4.

It the housing is now to be detached from the mounting rail 3 (see F 1g. 2), the locking
element 4 must be pulled back against the spring force of the spring 8. The retaining element 5
fastened on the locking element 4 is thereby also pulled back so that the spring portion 11 snaps
from its initially deflected position back into the relaxed position as soon as the lower edge 13 of
the retaining portion 12 has reached the end of the edge 7 of the mounting rail 3. When the
spring portion 11 of the retaining element 5 is in its relaxed position, i.e. when the spring portion
I'T extends parallel to the locking element 4, the retaining portion 12 is positioned
perpendicularly in front of the latch nose 6 of the locking element 4, so that the locking element
4 can no longer be pushed back into the locking position by the spring force of spring 8. The

single pull-back of the locking element 4 by the user simultaneously operates the retaining
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element 5, since the spring portion 11-snaps back into its relaxed position because of its inherent
resiliency as soon as the lower edge 13 of the retaining portion 12 no longer sits on the edge 7 of
the mounting rail 3. Thus, in the position illustrated in F 1. 2, the locking element 4 is fixed in
the second position, the open position, so that the housing can be lifted off the mounting rail
without the user having to further pull back the locking element 4.

Once the housing is lifted off the mounting rail 3 (Fig. 3), the retaining element 5 remains
in 1ts relaxed position so that the retaining portion 12 is located transversely and vertically in
tront of the latch nose 6 of the locking element 4. In order to snap the housing back onto the
mounting rail 3, the housing need only be set vertically downwardly onto the mounting rail 3
from the position illustrated in Fig. 3, since the edge 7 or the mounting rail 3 will then deflect the
retaining element 5, thereby freeing the locking element 4. Furthermore, because of the oblique
lower edge of the latch nose 6, the locking element 4 is automatically moved rearward against
the spring force of the spring 8, until the lower edge 13 of the retaining portion 12 comes to sit
on the edge 7 of the mounting rail 3. If the housing is further pushed downwardly, the retaining
portion 12 is pushed upwardly into the housing so that the latch nose 6 of the locking element 4
i1s released and due to the spring force of the spring 8 again grips behind the edge 7 of the
mounting rail 3. The spring portion 11 is thereby deflected against its spring force so that the
position illustrated in Fig. 1 is reached again.

It 1s apparent especially from Fig. 4, that the retaining element 5 is constructed as a
separate part so that the retaining element 5 can be easily manufactured, for example, by
stamping. The retaining element 5 is then fastened onto the locking element 4 in that the locking
element 4 has two latch hooks 14 and a stop element 15 opposite the latch hooks 14, between
which the T-shaped end 16 of the retaining element 5 is wedged. In order to limit the vertical
displacement of the retaining element 5, and to prevent an undesired detachment of the retaining
element 5 from the locking element 4, an archway-shaped limiting element 17 is formed on the
locking element 4 which bridges the spring portion 11 of the retaining element 5. Furthermore, a
sideways detachment of the retaining element 5 is prevented by guide webs 18 formed on the
locking element 4. On the other hand, the retaining element 5 can also be detached again from
the locking element 4 in that the T-shaped end 16 of the retaining element 5 is pried from the
latch hooks 14, for example with a screw driver.

In the embodiment of the housing in accordance with the invention as illustrated in Figs.
I to 4, the operation of the locking element 4 is especially easy 1n that the locking element is
connected with an auxiliary actuator 19 which has a gripping portion 20 at that end directed
away from the locking element 4. The auxiliary actuator 19 is thereby constructed as a shallow
web which is directed along the housing,coqtour so that the gripping portion 20 fastened to the
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end of the auxiliary actuator 19 by a snap connection can be easily operated by a user from the
front of the housing.
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Claims

1. Housing for an electronic device for removable mounting onto a mounting rail having an
edge, the housing comprising
a locking element for locking the housing onto the mounting rail and positioned at an
underside of the housing; whereby the locking element 1s movable from a first position wherein

the housing is locked onto the mounting rail to a second position wherein the housing can be

lifted off the mounting rail;
a retaining element for selectively maintaining the locking element in the second

position; the retaining element having a spring section extending substantially parallel to the
locking element and a retaining section extending substantially perpendicularly thereto, the
spring section being deflected in the first position against an inherent spring force and relaxed in
the second position, and the retaining section in the first position resting with a lower edge on the
edge of the mounting rail and in the second position being positioned substantially perpendicular

in front of one end of the locking element, whereby the locking element 1s fixed 1n the second

position.

2. Housing according to claim 1, wherein a latch nose 1s formed at one end of the locking

element for gripping behind the edge of the mounting rail in the first position.

3. Housing according to claim 2, further comprising a spring element for forcing the locking

element in the first position against the edge of the mounting rail.

4. Housing according to claims 1 to 3, wherein the retaining element is constructed as a

resilient metal part.

5. Housing according to claims 1 to 4, wherein the retaining element 1s fastened to the
locking element for permitting a deflection of the spring section perpendicular to a longitudinal

ax1s thereof.

6. Housing according to claim 5, further comprising a limiting element on the locking

element for limiting the maximum vertical deflection of the retaining element.

7. Housing according to one of claims 1 to 6, further comprising an auxiliary actuator
for operating the locking element, the actuator being mechanically linked to the locking element.

S
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8. Housing according to claim 7,-wherein the actuator includes a gripping portion on that

end directed away from the locking element.

9. Housing according to one of claims 1 to 8, wherein the locking element at an end directed

away from the mounting rail includes a recess for receiving an operating member.
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