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(57) A method and a device for mounting a house-
hold appliance in a cupboard space are described. The
device comprises an operating head (8), which is oper-
able from the outside of the household appliance and
which is arranged at the end of a threaded operating bar
(12), which is rotatable and non-displaceably fixed, for
example, to the bottom wall (3) of the household appli-
ance with the aid of a guiding means (13). A motion-
transmitting means (14) is in threaded engagement with

Method and device for mounting a household appliance in a cupboard space

the operating bar (12) to be moved along the same. A
pair of connecting elements (15) are pivotally connected
to the means (14) and to respective slidable rails (16)
which have an engaging element (7) at their distal end.
By inserting a tool into the operating head (8) and rotat-
ing the operating bar (12), the rails (16) are caused to
project through openings in the household appliance
and lockingly engage the vertical sides (9) of the cup-
board space.
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Description

[0001] The present invention relates to a device for
mounting a household appliance in a cupboard space
which is defined by a pair of vertical sides and at least
one horizontal shelf, which is intended to support the
household appliance, said household appliance com-
prising a top wall, a bottom wall, two side walls, a front
wall and a back wall, the device being intended to lock-
ingly engage said vertical sides. The invention also re-
lates to a method for mounting a household appliance
in a cupboard space.

[0002] More specifically, the invention relates to a
mounting device which is arranged in a household ap-
pliance, such as a microwave oven, for mounting thereof
in a cupboard or a similar space.

[0003] Itis becoming increasingly common to build in
household appliances, such as microwave ovens, into
specially designed cupboards. The mounting of a built-
in appliance has to fulfil certain requirements on stability.
This means that it should not, for example, be possible
to displace the appliance from its position in the cup-
board or to tip it over. Furthermore, the market places
high demands on the aesthetic appearance of the
mounting. Existing techniques for mounting appliances
in cupboards are based on different kinds of fastening
means, such as snap connections, screw joints, exter-
nal connecting frames on the front of the appliance, etc.
[0004] The greatest disadvantage of prior-art tech-
nigue for mounting household appliances in cupboards
is that it is time-consuming (about 30 minutes or more).
Devices for fastening the appliance have to be mounted
in the cupboard as well as in or on the appliance. In ad-
dition, existing mounting techniques often produce an
aesthetically unattractive mounting result,

[0005] The object of the presentinvention is to provide
a device for mounting a household appliance which al-
lows for quick and safe installation of the household ap-
pliance in a cupboard space and also easy removal of
the same from the cupboard space for service or re-
placement.

[0006] Another object of the present invention is to
provide a mounting device for a household appliance
which is easy to handle and which is included in a house-
hold appliance of standard type.

[0007] Itis a further object to provide a mounting de-
vice for a household appliance which automatically cen-
tres the household appliance in a cupboard space and
which is aesthetically appealing since it does not have
any effect, or has very little effect, on the appearance of
the front of the household appliance.

[0008] These objects have been achieved according
to the invention by means of a mounting device accord-
ing to that stated by way of introduction, which is char-
acterised in that the device comprises an operating bar
which extends substantially from the front wall towards
the back wall, a guiding means which is intended for the
operating bar and which is fixedly mounted to the bottom
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wall/top wall of the household appliance, a motion-trans-
mitting means in engagement with the operating bar, a
pair of rails which are movably arranged substantially
parallel to the back wall of the household appliance,
each rail having a distal end with an engaging element,
which engaging elements, when mounting the house-
hold appliance in said cupboard space, are arranged to
lockingly engage the respective vertical sides, and a pair
of connecting elements which are fastened to said mo-
tion-transmitting means and which are in contact with
the respective rails, the operating motion, when operat-
ing the operating bar, being transmitted via the motion-
transmitting means to the respective connecting ele-
ments which each cause the associated rail to be moved
in its longitudinal direction.

[0009] A method for mounting the household appli-
ance according to that stated above is characterised by
the following steps:

arranging a rotatable operating bar in the household
appliance at an angle to the back wall,

movably arranging in the household appliance a
pair of rails substantially parallel to the back wall
and, at least when performing said mounting, in
contact with the operating bar, each rail having a
distal end with an engaging element, and

placing the household appliance on the shelf, when
mounting the household appliance, and subse-
quently rotating the operating bar to move the rails
in their respective longitudinal directions away from
each other and out of openings in the side walls for
locking engagement of the associated engaging el-
ements with the respective vertical sides.

[0010] Further developments of the invention will be
apparent from the features stated in the dependent
claims.

[0011] According to the invention, a white goods item
or household appliance (microwave oven) is equipped
with a mounting device near its bottom or top inside the
chassis. Instead of using mounting components that are
to be fixed to the inside of the mounting space (the cup-
board), as in prior-art technique, the mounting device
according to the invention uses sharp points or the like
which are forced into the internal walls of the cupboard.
While being firmly fixed in the cupboard, the appliance
is centred. The mounting device according to the inven-
tion provides an aesthetically appealing mounting, since
one component only needs to be accessible from the
(visible) front of the appliance, which is the actual turning
means (the screw head), with the aid of which the points
or the like are forced to move sideways and into the in-
ternal walls of the cupboard and into frictional engage-
ment therewith.

[0012] The mounting device according to the inven-
tion is preferably provided by flat bars or rails which are
mounted in the bottom or top portion of the appliance.
As a result, the existing space in, for example, micro-
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wave ovens can hold the entire device without necessi-
tating an increase of the vertical dimension of the appli-
ance. Thus, the outer dimensions of the appliance are
unaltered when the appliance is equipped with a mount-
ing device according to the invention.

[0013] A preferred embodiment of the invention will
now be described for the purpose of exemplification and
with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view schematically illustrat-
ing a household appliance in the form of a micro-
wave oven, which is equipped with the mounting de-
vice according to the invention;

Fig. 2 is a front view showing the household appli-
ance according to Fig. 1 mounted in a cupboard
space;

Fig. 3 is a top plan view of the mounting device in
the household appliance according to Fig. 1, seen
along the section line A-A in Fig. 2;

Fig. 4 is a side view of the mounting device in the
household appliance according to Fig. 1, seen
along the section line B-B in Fig. 3; and

Fig. 5 is a partial section front view of the household
appliance according to Fig. 1 showing its mounting
device.

[0014] Withreference firstto Fig. 1, a microwave oven
1 with an embodiment of the mounting device according
to the invention is schematically illustrated. The micro-
wave oven comprises a surrounding casing which con-
sists of a top wall 2, a bottom wall 3, two side walls 4, a
back wall 5 and a front wall 6 with an oven door. From
the respective side walls 4, the two engaging elements
7 of the mounting device are caused to project from and
be retracted into the casing, respectively, by an operat-
ing head 8 in the front wall 6 being turned clockwise and
counterclockwise, respectively, as described below in
more detail.

[0015] Fig. 2 shows the microwave oven when mount-
ed in a cupboard space which is defined by a pair of
vertical sides 9, with which the engaging elements 7 en-
gage for locking mounting of the microwave oven, and
a horizontal shelf 11 which supports the microwave ov-
en.

[0016] Reference will now be made to Figs 3-5, which
illustrate a preferred embodiment of the mounting de-
vice according to the invention.

[0017] Fig. 3is atop plan view of the mounting device
and it distinctly shows the different components, said
components primarily constituting an operating bar 12,
a guiding or fastening means 13 for the operating bar,
a motion-transmitting means 14, connecting elements
15 and a pair of rails or bars 16 which are movable in
their longitudinal direction.

[0018] The operating bar 12 extends substantially
from the front wall 6 towards the back wall 5. An oper-
ating head 8 is fixed to or integrated with the end of the
bar 12. located closest to the front wall 6. The head 8 is
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preferably formed as a screw head, i.e. with a groove
for a screwdriver, Allen key or the like, for rotating the
operating bar when mounting the microwave oven in a
cupboard space or for removing the microwave oven
from the cupboard space. Furthermore, the operating
bar 12 advantageously, but not necessarily, extends
parallel to the bottom wall 3 of the casing as well as to
its side walls 4.

[0019] A guiding or fastening means 13 is fixedly
mounted to the bottom wall 3 of the casing (alternatively
to its top wall 2 if the mounting device is arranged in the
upper portion of the casing instead of in its lower portion,
as illustrated herein). The operating bar 12 is rotatingly
mounted in the guiding means 13. The guiding means
comprises two or more spaced-apart plate elements 20
with aligned through-bores (not shown), through which
the operating bar 12 extends, cf. Fig. 4. A pair of stop
elements 17 are fixedly mounted on the operating bar
and cooperate with one or two of the plate elements 20
to prevent the operating bar from being displaced in its
longitudinal direction during and after operation. If de-
sired, one stop element only can be used if it extends
between two plate elements. The end of the operating
bar located opposite to the end with the operating head
8 is advantageously rotatingly mounted in a bushing 18
(faintly outlined with a broken line in Fig. 3), which is
fixedly mounted to the bottom wall 3. In this case, the
guiding means 13 only has to have one single plate el-
ement 20, on each side of which the stop elements 17
are arranged. At least the portion 19 of the operating bar
12 projecting from the guiding means 13 in the direction
of the back wall 5 of the casing is provided with an ex-
ternal thread.

[0020] The motion-transmitting means 14 has a cen-
tral body 21 with a threaded through-hole, which is in
threaded engagement with the operating bar 12 for mov-
ing the means 14 along the operating bar when the op-
erating bar is being rotated. Preferably, the motion-
transmitting means 14 has a supporting surface 22 with
a friction-reducing coating for contact with the bottom
wall 3, which prevents the means 14 from rotating along
with the operating bar 12. The means 14 also comprises
a pivot joint 23 on each side of the operating bar, said
pivot joints being fixedly mounted on or integrated with
the central body 21. In the shown embodiment of the
invention, each pivot joint comprises a pin 24 which
projects upwards, perpendicularly to the means 14, i.e.
substantially perpendicularly to the bottom wall 3, as
seen in Fig. 4. As an alternative, the pivot joint 23 can
be a ball and socket joint, a hinge or the like.

[0021] In each joint, a connecting element or link 15
is pivotally mounted. The connecting elements 15 have
a bore or a hole, preferably through-going, at each end,
and in one of these bores a pin 24 each is inserted,
thereby allowing the connecting elements 15 to pivot to-
wards or away from the portion 19 of the operating bar
12, parallel to the bottom wall 3 of the casing. Preferably,
the connecting elements 15 are formed as straight arms
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of equal length, but if required they can also be bent. To
provide the arms with increased strength against the
compressive load applied thereto during mounting, they
should be L-shaped or T-shaped in cross-section, see
Fig. 5.

[0022] The other ends of the connecting elements 15
are pivotally mounted by means of pivot joints 25 to a
pair of rails or bars 16, which are movably arranged par-
allel to the back wall 5 of the casing and which are lo-
cated substantially in the same plane as the operating
bar 12 and the connecting elements 15. The rails are
formed as straight arms with substantially rectangular
cross-section, the dimensions of which are preferably
considerably smaller in the vertical direction of the cas-
ing, i.e. perpendicularly to the bottom wall 3, than in the
horizontal direction thereof, see Fig. 3. The pivot joints
25 are advantageously formed in the same way as the
pivot joints 23. A pin 26 projects upwards, perpendicu-
larly to each rail 16, parallel to the pins 24, and the pins
26 are inserted into said bores at the free ends of the
connecting elements 15. The pins 26 are further located
in a suitable position between the distal and the proximal
end of the respective rails. This position should be se-
lected such that the angle between the operating bar 19
and one of the connecting elements 15 equals the angle
between the operating bar and the other connecting el-
ement 15, when the rails are aligned with each other.
This means that the pins 26 can be differently positioned
on the two rails, as shown in Fig. 3, and consequently
the operating bar 12 does not have to be symmetrically
arranged in the casing but can be placed in a suitable
position where there is no interfering component (cf. the
component 27 in Fig. 3).

[0023] Thus, the pivot joints 25 are arranged at the
proximal ends of the rails 16, or in the vicinity thereof.
The distal ends of the rails are caused to project, by the
rotation of the operating bar 12, from the casing through
openings in the respective side walls 4 into locking en-
gagement, by means of their engaging elements 7
which are fixed to or formed in one piece with the distal
end surfaces of the rails, with the two vertical sides 9 of
said cupboard space when the rails 16 are moved in
their longitudinal direction away from each other. The
engaging elements 7 are preferably sharp points which
are forced into the vertical sides. Alternatively, the en-
gaging elements are bodies made of an elastic material,
such as rubber, which are pressed into frictional en-
gagement with the vertical sides.

[0024] In the shown embodiment of the mounting de-
vice according to the invention, each rail 16 has a pair
of externally open, parallel edge grooves 28 at the sur-
face of the rail from which the pin 26 projects, see Fig.
4. Each rail runs in a guiding means in the form of op-
posite, L-shaped elements 29, the one leg 31 of which
is fixedly mounted to the bottom wall 3 of the casing,
perpendicularly to the same, and the other leg 32 of
which extends into one edge groove 28 for sliding en-
gagement with the same.
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[0025] The mounting device functions as follows.
[0026] When the household appliance (the micro-
wave oven) has been positioned on the shelf 11 in said
cupboard space, the fitter inserts a tool (screwdriver) in-
to the operating head 8 to turn the same, and thus also
the operating bar 12. Since it must be considered that
the most natural locking motion is a turning motion in a
clockwise direction (cf. water taps and valves), the op-
erating bar is suitably left-hand threaded. The operating
bar moves the motion-transmitting means 14 towards
the back wall 5 of the casing in the axial direction of the
operating bar 12, thereby pressing the connecting ele-
ments 15 outwards and away from the operating bar in
the direction of the respective side walls 4. In this con-
nection, the distal ends of the rails 16 are pressed out
of the openings in the side walls, which brings at least
one of the engaging elements 7 into contact with a ver-
tical side 9. Further turning of the operating bar causes
the household appliance to be moved laterally due to
said contact until also the other engaging element 7 is
brought into contact with the associated vertical side 9.
The final turning motion of the operating bar causes the
engaging elements 7 to be pressed into the respective
vertical sides 9, or into frictional engagement therewith,
thereby securing the household appliance in the cup-
board space.

[0027] When removing the household appliance from
the cupboard space, the operating bar is turned in the
other direction, in this case in a counterclockwise direc-
tion, which a person skilled in the art will easily under-
stand.

[0028] Above a preferred embodiment of the inven-
tion has been described. There are of course a number
of other embodiments falling within the scope of the ap-
pended claims. As an example, the motion-transmitting
means and the connecting elements showed herein can
be replaced by a cam, which is fixedly mounted to the
free end of the operating bar and which applies a pres-
sure against the proximal end surfaces of the rails when
the operating bar is being rotated. Alternatively, a link
arm can be fixedly mounted at the free end of the oper-
ating bar, transversely thereto, a link being pivotally fas-
tened to each end of the link arm at each side of the
operating bar and pivotally fastened to the respective
rails. The guiding means 13 can also be- replaced with
an elongate nut means, which is in threaded engage-
ment with the operating bar, the motion-transmitting
means having a smooth hole instead of a threaded hole
and being kept non-displaceable relative to the operat-
ing bar by means of a stop element arranged on the op-
erating bar, i.e. such that the motion-transmitting means
will not follow the axial motion of the operating bar. It is
also conceivable to replace the motion-transmitting
means and the connecting means with a conical or
wedge-shaped body, which is fastened to the free end
of the operating bar and which applies a pressure
against the proximal end surfaces of the rails when the
operating bar is being moved in the axial direction to-
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wards the back wall. Instead of the threaded joints de-
scribed above, use can be made of bayonet couplings
in some applications of the invention.

[0029] Even though, in this description, the rails are
arranged at the bottom wall of the casing adjacent to the
back side wall, it is, of course, also possible to arrange
them in some other place appropriate from considera-
tions of space, for example, adjacent to the front wall or
at the top wall.

[0030] Finally, the mounting device has been de-
scribed and illustrated as orientated in one single, hori-
zontal plane. It can, however, also be orientated in one
vertical plane or in two planes, i.e. the operating bar, the
motion-transmitting means and the connecting ele-
ments can be parallel to the back wall instead of to the
bottom wall, in which case the pivot joints of the rails
must naturally have some other design known per se.

Claims

1. A device for mounting a household appliance in a
cupboard space which is defined by a pair of vertical
sides (9) and at least one horizontal shelf (11),
which is intended to support the household appli-
ance, said household appliance comprising a top
wall (2), a bottom wall (3), two side walls (4), a front
wall (6) and a back wall (5), the device being intend-
ed to lockingly engage said vertical sides (9), char-
acterised in that the device comprises an operat-
ing bar (12) which extends substantially from the
front wall (6) towards the back wall (5), a guiding
means (13) which is intended for the operating bar
(12) and which is fixedly mounted to the bottom wall
(3)/top wall (2) of the household appliance, a mo-
tion-transmitting means (14) in engagement with
the operating bar (12), a pair of rails (16) which are
movably arranged substantially parallel to the back
wall (5) of the household appliance, each rail (16)
having a distal end with an engaging element (7),
which engaging elements, when mounting the
household appliance in said cupboard space, are
arranged to lockingly engage the respective vertical
sides (9), and a pair of connecting elements (15)
which are fastened to said motion-transmitting
means (14) and which are in contact with the re-
spective rails (16), the operating motion, when op-
erating the operating bar (12), being transmitted via
the motion-transmitting means (14) to the respec-
tive connecting elements (15) which each cause the
associated rail (16) to be moved in its longitudinal
direction.

2. A device as claimed in claim 1, characterised in
that the motion-transmitting means (14) is movably
arranged in the longitudinal direction of the operat-
ing bar (12) and comprises a pivot joint (23) on each
side of the operating bar (12), that each rail (16) has
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a pivot joint (25) between its distal and proximal
ends, and that each connecting element (15) is
formed as a link, which is pivotally connected with
one of its ends to an associated pivot joint (23) on
the motion-transmitting means (14) and which is
connected with its other end to said pivot joint (25)
on the associated rail (16).

A device as claimed in claim 2, characterised in
that the rails (16) are aligned with each other, and
that the connecting elements (15) are of the same
length.

A device as claimed in any one of the preceding
claims, characterised in that the connecting ele-
ments (15) are straight arms which are L-shaped in
cross-section, and that the rails (16) are formed as
straight arms with substantially rectangular cross-
section, the dimensions of which are considerably
smaller in the vertical direction than in the horizontal
direction of the household appliance.

A device as claimed in any one of claims 2-4, char-
acterised in that the pivot joint (25) of each rail (16)
consists of a pin (26), which projects perpendicular-
ly from the rail and which is inserted into a bore at
one end of the connecting element (15), and that
each pivot joint (23) of the motion-transmitting
means (14) consists of a pin (24), which projects
perpendicularly from the motion-transmitting
means and which is inserted into a bore at the other
end of the connecting element (15).

A device as claimed in claim 5, characterised in
that each rail (16) has longitudinal, externally open
edge grooves (28) at the surface of the rail (16) from
which said pin (26) projects, that each rail (16) runs
in a guiding means in the form of opposite, L-
shaped elements (29), the one leg (31) of which is
fixedly mounted to the bottom wall (3)/top wall (2)
of the household appliance and the other leg (32)
of which extends into said edge groove (28), and
that the motion-transmitting means (14) has a sup-
porting surface (22) which is arranged to slide along
the bottom wall (3)/top wall (2) of the household ap-
pliance.

A device as claimed in any one of the preceding
claims, characterised in that the operating bar
(12), at its end closest to the front wall (6) of the
household appliance, has an operating head (8),
which is accessible through an opening in the front
wall.

A device as claimed in any one of the preceding
claims, characterised in that the guiding means
(13) of the operating bar (12) comprises at least two
spaced-apart plate elements (20) with aligned
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through-bores, through which the operating bar (12)
extends.

A device as claimed in claim 8, characterised in
that the operating bar (12) supports a pair of
spaced-apart stop elements (17) which are ar-
ranged to cooperate with at least one of said plate
elements (20) to prevent the operating bar (12),
when operated, from being displaced in the longitu-
dinal direction, that at least the portion (19) of the
operating bar (12) which projects from said guiding
means (13) towards the back wall (5) of the house-
hold appliance has an external thread, and that the
motion-transmitting means (14) comprises a central
body (21) with a threaded through-hole, the internal
thread of which is in threaded engagement with said
external thread, the rotation of the operating bar
(12) by means of its head (8) causing the motion-
transmitting means (14) to be moved along the op-
erating bar (12), and the rails (16) being moved via
the connecting elements (15) towards or away from
each other, depending on the direction of rotation
of the operating bar (12).

A device as claimed in any one of the preceding
claims, characterised in that the end of the oper-
ating bar (12) closest to the back wall (15) of the
household appliance is mounted in a bushing (18),
which is fixedly mounted to the bottom wall (3)/front
wall (2).

A device as claimed in any one of the preceding
claims, characterised in that the household appli-
ance is a microwave oven.

A method for mounting a household appliance in a
cupboard space which is defined by a pair of vertical
sides (9) and at least one horizontal shelf (11),
which is intended to support the household appli-
ance, said household appliance comprising a top
wall (2), a bottom wall (3), two side walls (4), a front
wall (6) and a back wall (5), the household appli-
ance being intended to be lockingly engaged with
said vertical sides (9), characterised by the follow-
ing steps:

arranging a rotatable operating bar (12) in the
household appliance at an angle to the back
wall (5),

movably arranging in the household appliance
a pair of rails (16) substantially parallel to the
back wall (5) and, at least when performing said
mounting, in contact with the operating bar,
each rail having a distal end with an engaging
element (7), and

placing the household appliance on the shelf
(11), when mounting the household appliance,
and subsequently rotating the operating bar
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(12) to move the rails (16) in their respective
longitudinal directions away from each other
and out of openings in the side walls (4) for lock-
ing engagement of the associated engaging el-
ements (7) with the respective vertical sides

9).

13. A method as claimed in claim 12, characterised in

that, for dismantling the household appliance, the
rotary motion of the operating bar (12) is reversed,
and that simultaneously the rails (16) are moved to-
wards each other, thereby disengaging the engag-
ing elements (7) from the respective vertical sides

9).
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