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MECHANISM FOR FASTENING CASING INTO WALL OPENING

BACKGROUND OF THE INVENTION

[0001] The invention relates to fastening mechanisms and particu-
larly to fastening mechanisms used for fastening a casing into an opening in a
wall.

[0002] A plug-in unit assembly comprises a casing and a plug-in
unit to be attached thereto. The plug-in unit assembly is usually mounted into
an opening made in a wall.

[0003] In the prior art a casing of a plug-in unit assembly is fastened
into a wall opening at least partly from the other side of the wall. The mounting
of the plug-in unit assembly into the wall opening thus requires work to be
done not only on the side of the wall where the plug-in unit of the assembly can
be attached to and detached from the casing but also on the other side. The
means for fastening the casing to the wall typically comprise separate fixing
clips and screws.

[0004] A problem with the prior art mechanisms for fastening plug-in
units is that the mounting of the plug-in unit assembly requires working on both
sides of the wall to which the unit is to be mounted. Moreover, different loose
accessories are needed in the mounting, which further slows down the mount-
ing of the plug-in unit assembly and makes it more complicated.

BRIEF DESCRIPTION OF THE INVENTION

[0005] It is an object of the invention to provide a mechanism for
fastening a casing, which mechanism allows the above problems to be solved.
The object of the invention is achieved by a fastening mechanism character-
ized by what is stated in the independent claim. The preferred embodiments of
the invention are disclosed in the dependent claims.

[0006] The invention is based on providing a pressing element that
can be moved in the longitudinal direction of the casing and rotated about its
axis of rotation between a normal position and a mounting position, whereby
the pressing element, when in its normal position, is capable of coming into
contact with the other side of the wall in order to achieve a force keeping the
casing in place and, when in its mounting position, the pressing element allows
the casing to be pushed into the final mounting depth thereof.

[0007] An advantage of the fastening mechanism of the invention is
that all measures needed for mounting the casing can be carried out on the
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same side of the wall where the casing is to be mounted to. In addition, a cas-
ing provided with the fastening mechanism of the invention can be imple-
mented such that all the mounting accessories are integrated into the casing
and thus cannot come loose and be lost. Due to the above characteristics, the
fastening mechanism of the invention may also speed up the mounting of the
casing to the wall.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] In the following, the invention will be described in greater de-
tail with reference to the preferred embodiments and the accompanying draw-
ings, in which

Figure 1 illustrates a fastening mechanism according to an embodi-
ment of the invention; and

Figure 2 illustrates a casing mounted with four fastening mecha-
nisms of Figure 1 into an opening in a wall.

DETAILED DESCRIPTION OF THE INVENTION

[0009] The fastening mechanism of Figure 1 comprises a pressing
element 8, a screw means 10, a spring means 12 coupled to the pressing ele-
ment 8, and a collar means 6. The pressing means 8 is capable of rotating
about its axis of rotation 11 between a normal position and a mounting posi-
tion. If the pressing element 8 is deviated to the mounting direction, the spring
means 12, which in the mechanism of Figure 1 is a torsion spring, tends to re-
turn the element back to its normal position.

[0010] In Figure 1 the pressing element 8 is in its normal position. It
is also in its extreme position, in which its distance from the collar element 6 is
at the minimum.

[0011] In the fastening mechanism of Figure 1 the pressing element
8 and the spring means 12 are mounted coaxially with the screw means 10,
i.e. the screw means goes through these components. In addition to a body 7
on top of the screw means 10, the pressing element 8 comprises a beveled
guide part 9.

[0012] Figure 2 iliustrates the mounting of a casing 2 provided with
four fastening mechanisms of Figure 1 into an opening in a wall. To the front
edge of the casing 2 there is fastened a collar elemeént 6 arranged to attach to
the wall 4, in the vicinity of the edge of the wall opening. In the example of Fig-
ure 2 the collar element 6 surrounds the front edge of the casing 2 entirely.
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[0013] In the embodiment of Figure 2 the fastening mechanisms are
installed to the sides of the casing 2 in such a way that there are two mecha-
nisms on both sides. In Figure 2 the pressing elements are in the normal posi-
tion, the beveled guide parts 9 that project from the bodies 7 pointing from the
casing 2 outwards such that the width of the casing 2 as measured from the
ends of the beveled guide parts 9 exceeds the width of the opening in the wall
4. )

[0014] The body 7 of the pressing element 8 of Figure 1 has a di-
ameter that is substantially constant in relation to the axis of rotation 11. The
shape of the beveled guide part 9 projecting from the body 7 resembles an
airplane wing with a beveled leading edge. The beveled guide part 9 projects
from the body 7 at a relatively gentle angle. The edge of the beveled guide part
9 that attaches to the edge of the opening in the wail 4 when the casing 2 is
pushed into the opening is also beveled. In Figure 1 the edge of the beveled
guide part 9 of the pressing element 8 has been beveled on the upper side
thereof, which allows the beveled guide part 9 to be made to turn downward
when it meets the wall 4.

[0015] The point part of the screw means 10 is provided with sup-
port means 16 supporting the point in directions perpendicular to the axis 11. If
desired, the support means 16 of the point part of the screw means 10 can be
made to restrict the moving of the screw means 10 in the longitudinal direction
of the casing 2.

[0016] In the fastening mechanism of Figure 1, the support means
16 supporting the point part of the screw means 10 comprise a hole produced
in the surface extending perpendicularly to the axis 11, the screw means 10
running through the hole. The diameter of this hole is substantially equal to the
diameter of the portion of the screw means 10 at the hole. The portion of the
screw means 10 contacting the support means 16 supporting the point part is
preferably unthreaded. In the structure of Figure 1 the moving of the screw
means 10 in the longitudinal direction of the casing can be restricted for exam-
ple by providing the screw means 10 with a flange protruding therefrom, the
outer diameter of the flange being greater than the diameter of the hole in the
support means 16 of the point part of the screw means 10.

[0017] As stated above, the total width of a casing 2 whose pressing
elements 8 are in their normal position is greater than the width of the opening
in the wall 4. When the casing 2 is pushed sufficiently deep into the opening in
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the wall 4, the beveled guide parts 9 of the pressing elements are in contact
with the edge of the opening in the wall 4. As the pushing of the casing 2 con-
tinues, the torque caused by the wall 4 to each pressing element 8 turns the
pressing elements 8 to their mounting position, the width of the casing 2
measured from the ends of the beveled guide parts 9 then being equal to the
width of the opening in the wall 4. When the pressing elements 8 are in the
mounting position, the casing 2 can be pushed into its final mounting depth,
i.e. to a position in which the collar element 6 is in contact with the wall 4.

[0018] The screw means 10 is arranged to move the pressing ele-
ment 8 in the longitudinal direction of the casing 2, i.e. in the direction in which
the casing 2 is pushed into the opening in the wall 4. Since the pressing ele-
ment 8 is movable in the longitudinal direction of the casing 2, it is possible to
achieve both the pressing of the pressing element 8 against the wall 4 on the
wall side opposite to the mounting direction of the casing and the adjustment of
the fastening mechanism to suit different wall thicknesses. The pressing ele-
ment 8 is moved in the longitudinal direction of the casing 2 for example by
turning the screw means 10 at its head. The head of the screw means 10 may
be of a type that can be turned by means of a screwdriver and/or a socket
wrench, for example, or of a manually turned type.

[0019] In the structure of Figure 1 the inner surface of the body of
the pressing element 8 is provided with a threading capable of co-operating
with the threading of the screw means 10 for moving the pressing element 8 in
the longitudinal direction of the casing 2. In the structure of Figure 1, the spring
means 12 is preferably mounted to the outer surface of the body 7 of the
pressing element 8, whereby the spring means 12 is not forced to slide on the
threaded portion of the screw means 10 when the pressing element 8 is moved
in the longitudinal direction of the casing 2.

[0020] When the pressing element 8 of Figure 1 is moved in the
longitudinal direction of the casing 2 by turning the screw means 10, a first end
of the spring means 12 remains attached to the body 7 of the pressing element
8, while a second end thereof slides on a counter surface produced on the cas-
ing 2.

[0021] The screw means 10 of the fastening mechanism of the in-
vention is preferably arranged not to move in its axial direction when it is
turned. In addition, the screw means 10 are preferably arranged such that they
cannot be detached from the casing 2. With this kind of structure it is possible
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to prevent the screw means 10 from coming loose and being lost. There are
preferably no parts in the fastening mechanism of the invention that the user
could detach from it.

[0022] In the fastening mechanism of the invention the axis of rota-
tion 11 of the pressing element 8 is preferably substantially parallel with the
longitudinal direction of the casing 2, as shown in Figures 1 and 2.

[0023] Before the casing 2 is pushed into the opening in the wall,
the pressing surface of the pressing element 8 is preferably moved away from
the collar element 6 by a distance corresponding to the thickness of the wall 4.
The distance corresponding to the thickness of the wall refers here to a dis-
tance that is at least equal to and preferably somewhat greater than the wall
thickness to facilitate the mounting. The pressing surface of the pressing ele-
ment 8 refers here to the pressing element 8 surface to be brought into contact
with the wall 4 to achieve a force that will keep the casing 2 in place. In the
fastening mechanism of Figure 1 the pressing surface of the pressing element
8 is the "rear surface" of the beveled guide part 9. The pressing surface of the
pressing element 8 is shaped and positioned such that it does not extend fur-
ther away from the casing 2 than the beveled guide part 9.

[0024] When desired, the fastening mechanism of the invention can
be configured such that the distance of the pressing element 8 from the collar
element 6 can be made longer by turning the screw means 10 even when the
casing 2 has been pushed into its final mounting depth but the pressing ele-
ment 8 is not yet deep enough to come into contact with the opposite side of
the wall 4. When using the fastening mechanism of Figure 1, for example, the
pressing element 8 that is in radial direction in contact with the surface of the
opening in the wall 4 can be slid in the longitudinal direction of the casing 2 by
turning the screw means 10.

[0025] When the casing 2, in which the distance of the pressing
elements 8 from the collar element 6 has been adjusted to correspond to the
thickness of the wall 4, is pushed sufficiently deep into the opening in the wall
4, the pressing elements 8 are capable of turning into their normal position on
the opposite side of the wall 4. Thus the width of the casing 2, as measured
from the ends of the beveled guide parts 9, exceeds that of the opening in the
wall 4, thereby preventing the casing 2 from moving back in the direction from
where it was pushed into the opening.
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[0026] When the casing 2 has been pushed into its final mounting
depth, the pressing surfaces of the pressing elements 8 are at a distance from
the side of the wall 4 with which they are arranged to come into contact so as
to produce a force that will keep the casing 2 in place. This distance, which in
an ideal situation would be substantially zero, depends on how accurately the
distance between the pressing elements 8 and the collar element 6 has been
adjusted prior to the mounting of the casing 2 to correspond to the thickness of
the wall 4. By turning the screw means 10, this distance is reduced until the
pressing element 8 is in contact with the wall 4. The turning of the screw
means 10 is then continued until the force applied to the wall 4 by the pressing
element 8 reaches a desired value. The pressing force of each pressing ele-
ment 8 of the casing 2 having been adjusted to a desired value, the pressing
force caused to the wall 4 by the pressing elements 8 and the collar element 6
keeps the casing in place.

[0027] To detach the casing 2 from the wall 4, first the pressing
force exerted to the wall 4 by the pressing elements 8 and the collar element 6
is cancelled. The force is cancelled by appropriate turning of the screw means
10. In addition, to allow the casing 2 to be removed from the opening in the
wall 4, the pressing elements 8 must be turned into the mounting position.

[0028] The casing 2 in Figure 2 comprises for each pressing ele-
ment 8 a turning means 14 arranged to turn the respective pressing element to
the mounting position when the pressing element 8 is moved for a predeter-
mined distance in the longitudinal direction of the casing 2, away from the col-
lar element 6. In Figure 2 each turning means 14 of the pressing element 8
consists of the edge of the opening made to the casing 2, the beveled guide
part 9 of the pressing element 8 being in contact with the edge when the press-
ing element 8 is moved towards the turning means 4 in a sufficient manner.

[0029] The opening in the casing 2, whose edge forms the turning
means 4, is sufficiently long in the longitudinal direction of the casing 2 to allow
the distance of the pressing element 8 and the collar element 6 to be adjusted
so that it is suitable for different wall thicknesses. In vertical direction, the
opening is sufficiently large to allow the pressing element 8 to turn between its
normal position and its mounting position. On the other hand, the opening is
formed in the vertical direction so as not to allow the pressing element 8 to turn
beyond its normal position in relation to its axis 11, i.e. to a position in which its
turning angle in relation to its mounting position would be greater than the turn-
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ing angle of the normal position in relation to the mounting position. This en-
sures that when the casing 2 is tightened against the wall 4, the pressing ele-
ment 8 is not able to turn into a position in which is does not protrude suffi-
ciently from the casing 2 to produce a force against the wall 4.

[0030] The structure shown in Figure 2 thus allows each pressing
element 8 to be turned to its mounting position by turning the respective screw
means 10. With each pressing element 8 of the casing 2 turned to the mount-
ing position, the casing 2 can be pulled out of the opening in the wall 4. The
structure shown in Figure 2 enables the pressing elements 8 to be turned to
the mounting position both when the casing 2 is in the opening in the wall 4
and when it is separated from the wall.

[0031] The use of the fastening mechanism of the invention has
been described above in a situation where the pressing element 8 is capable
of coming into contact with the side of the wall 4 opposite to the mounting di-
rection. However, it is obvious that the surface to which the pressing elements
8 apply the force that keeps the casing 2 in place does not necessarily need to
be on the other side of the wall. For example, when a thick wall 4 is concerned,
the wall can be provided with radial recesses made into the wall thickness and
the pressing elements 8 can then be brought into contact with the surfaces of
the recesses to provide the force keeping the casing 2 in place. ‘

[0032] The fastening mechanism of the invention is suitable for fas-
tening not only casings of plug-in units but also other similar casings to open-
ings in a wall. The fastening mechanism of the invention can be arranged such
that the plug-in unit, or a similar component, can be attached to the casing
when the casing is mounted to the wall. Further, the fastening mechanism of
the invention can be used in devices that do not have a detachable component
such as a plug-in unit.

[0033] It is apparent to a person skilled in the art that the basic idea
of the invention can be implemented in various ways. The invention and its
embodiments are therefore not restricted to the above examples but can be
varied within the scope of the claims.
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CLAIMS

1. A fastening mechanism for fastening a casing (2) into an opening
in a wall (4), the mechanism comprising: a collar element (6) attached to the
casing (2) and arranged to be in contact with a first side of the wall (4), in the
vicinity of the edge of the opening; a pressing element (8) arranged to be in
contact with a second side of the wall (4), in the vicinity of the edge of the
opening; the collar element (6) and the pressing element (8) being arranged to
co-operate to direct a pressing force to the wall (4) in order to achieve a force
that keeps the casing (2) in place; and a screw means (10) comprising a
threaded part and an end part for turning the screw means, the screw means
(10) being arranged to move the pressing element (8) in the longitudinal direc-
tion of the casing (2) when the screw means (10) is being turned and to
achieve at least some of the force by which the collar element (6) and the
pressing element (8) are pressed against the wall (4), characterized in
that the pressing element (8) is arranged to rotate about its axis of rotation (11)
between a normal position and a mounting position, the axis of rotation (11)
being substantially parallel with the longitudinal direction of the casing (2)
whereby, when the pressing element (8) is in its normal position, it is capable
of coming into contact with the second side of the wall (4) to achieve a force
that keeps the casing (2) in place, and, when the pressing element (8) is in its
mounting position, it allows the casing (2) to be pushed into its final mounting
depth, and in that the pressing element (8) comprises a body (7) and a beveled
guide part (9) projecting from the body and shaped such that when the casing
(2) is pushed into the opening in the wall (4), the beveled guide part (9) co-
operates with the wall (4) to turn the pressing element (8) from the normal po-
sition to the mounting position.

2. A fastening mechanism according to claim 1, character-
ized in that it comprises a spring means (12) operationally connected to the
pressing element (8) and configured such that in a situation where the pressing
element (8) is deviated from its normal position, the spring means (12) applies
to the pressing element (8) a force that tends to turn the pressing element (8)
to its normal position.

3. A fastening mechanism according to claim 1 or 2, charac-
terized in that the casing (2) comprises for each pressing element (8) a
turning means (14) arranged to turn the respective pressing element (8) to the
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mounting position when the pressing element (8) is moved for a predetermined
distance in the longitudinal direction of the casing (2), away from the collar
element (6), whereby the turning means (14) makes it possible to turn the
pressing element (8) to its mounting position by turning the screw means (10).

4. A fastening mechanism according to any one of the preceding
claims, characterized in that the pressing element (8) is mounted co-
axially with the screw means (10), the screw means (10) being partly inside the
pressing element (8), and in that the inner surface of the pressing element (8)
is provided with threading capable of co-operating with the threading of the
screw means (10) to move the pressing element (8) in the longitudinal direction
of the casing (2).

5. A fastening mechanism according to claim 4, character-
ized in that the spring means (12) comprises a torsion spring mounted co-

_axially with the screw means (10) and the pressing element (8), a first end of
the spring being attached to the pressing element (8) while a second end
thereof is arranged to slide along a counter surface produced on the casing (2)
when the pressing element (8) is moved in the longitudinal direction of the cas-
ing (2).

6. A fastening mechanism according to any one of the preceding
claims, characterized in that the screw means (10) does not move in
the longitudinal direction of the casing (2) when the screw means (10) is
turned.

7. A fastening mechanism according to any one of the preceding
claims, characterized in that the turning of the pressing element (8)
along with the screw means (10) is substantially prevented, and thus the
pressing element (8) remains in its hormal position when it is moved in the lon-
gitudinal direction of the casing (2) by turning the screw means (10).

8. A fastening mechanism according to any one of the preceding
claims,characterized in that the collar element (6) surrounds the front
edge of the casing (2) substantially entirely whereby, when the casing (2) has
been fastened into the opening in the wall (4), the contact surface bringing the
collar element (6) into contact with the wall (4) surrounds the opening substan-
tially entirely.

9. A fastening mechanism according to any one of the preceding
claims, characterized in that the pressing element (8) and the screw



WO 2004/100633 PCT/F12004/000268

10

means (10) are integrated into the casing (2) and cannot therefore become
loose and be lost.

10. A fastening mechanism according to any one of the preceding
claims, characterized in that the first side of the wall (4) is the side
from the direction of which the casing (2) is pushed into the opening in the wall
4).

11. A fastening mechanism according to any one of the preceding
claims,characterized inthatitis configured for fastening the casing (2)
of a plug-in unit into an opening in a wall (4).
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