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WALL HANGER SYSTEM

Field of the invention

The present invention relates to a wall hanger system for attaching an item to
be hung to a vertical wall. The invention also relates to a furniture system comprising
a pair of suspension rails configured to be vertically mounted on a wall using such a
wall hanger system.

Background of the invention

Furniture components to be hung on a wall, such as shelves and cabinets, are
often attached to the wall by means of a plurality of screws, which may be included in
a kit together with the furniture components, or, alternatively, the screws are provided
separately. During the process of attaching the furniture component to the wall, there
are many possible sources of human error which may lead to an incorrect
installation.

Summary of the invention

It is an object of the present invention to solve, or at least mitigate, parts or all
of the above mentioned problems. To this end, there is provided a wall hanger
system for attaching an item to be hung to a vertical wall, the wall hanger system
comprising a suspension washer configured to be attached to one of the wall and the
item to be hung, the suspension washer comprising a mounting face configured to
abut, along an abutment plane, said one of the wall and the item to be hung, and a
slot engagement edge separated from, and facing, said abutment plane. The wall
hanger system also comprises a slotted suspension fitting for cooperation with said
suspension washer, the slotted suspension fitting being configured to be attached to
the other of the wall and the item to be hung and comprising a suspension slot
having a first, relatively wider, washer insertion portion configured to freely receive
the slot engagement edge of the suspension washer, and a second, relatively
narrower, washer engagement portion configured to engage with the slot
engagement edge of the suspension washer. The wall hanger system is configured
to allow inserting the slot engagement edge of the suspension washer, when the
suspension washer is attached to said one of the wall and the item to be hung, into
the washer insertion portion of the suspension slot, and translating the item to be
hung such that the slot engagement edge of the suspension washer moves along the
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suspension slot to the washer engagement portion of the suspension slot, thereby
confining the slot engagement edge of the suspension washer in the washer
engagement portion of the suspension slot so as to lock the suspension washer to
the slotted suspension fitting.

Such slotted fittings are sometimes referred to as keyhole fittings, since the
suspension slot often, but not always, has the general shape of a keyhole. Slotted
fittings as such are known. By way of example, US4473316A discloses a fastening
clip for assembling pieces of furniture together.

The present suspension washer allows attachment to said one of the wall and
the item to be hung with its slot engagement edge located at a predetermined, well-
defined distance from the abutment plane, regardless of what means of attachment
may be needed for attaching the suspension washer to said one of the wall and the
item to be hung. By way of example, assuming that the suspension washer is to be
attached to a wall, different types of screws may be needed for good attachment to
different wall materials. The suspension washer design reduces the risk of incorrect
installation due to human mistake. Hanging the suspension fitting directly onto an
arbitrary screw, which may be selected by a person installing the system based on
the wall material and screwed into the wall to an arbitrary depth deemed suitable,
gives rise to two sources of error which may jeopardize proper engagement with the
slotted suspension fitting: The person may unwittingly select a screw having a screw
head unsuitable for the suspension slot, and/or screw the screw into the wall to an
unsuitable depth. The design of the suspension washer eliminates both those
sources of error, since the suspension washer can be screwed into firm engagement
with its mounting face against the wall using any type of screw, and automatically
positions the slot engagement edge at the correct, predetermined distance from the
wall. Moreover, the slot engagement edge has the intended shape that matches with
the suspension slot. The slot engagement edge may be defined by a flat flange
extending parallel to the abutment plane. As an exemplary alternative, the
suspension washer may have a generally frustoconical shape tapering towards the
abutment plane, wherein the slot engagement edge is defined by a line of
engagement between the washer and the suspension slot edge at the washer
engagement portion of the suspension slot. According to an embodiment, the
suspension slot may have the general shape of a keyhole.

The suspension washer may comprise a mounting screw aperture for
receiving a screw for mounting the suspension washer onto said one of the wall and
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the item to be hung. Optionally, one or several mounting screws adapted to fit the
suspension washer may be included in the wall hanger system, or may be provided
separately. According to an embodiment, the suspension washer defines a
countersunk screw head space in a face opposite to said mounting face. Such a
countersunk space reduces the space occupied by the wall hanger system in the
space between the wall and the item to be hung. By way of example, if the
suspension washer is to be mounted on a wall, a screw head protruding from the
suspension washer may require unwanted milling of a space for receiving the screw
head in the item to be hung, whereas this is not needed if the suspension washer
comprises a countersunk screw head space adapted to receive a screw head. This
increases the strength of the item to be hung.

The mounting screw aperture may comprise a mounting screw engagement
edge for engaging with a head of a mounting screw, wherein a suspension distance
between the slot engagement edge and the abutment plane defined by the mounting
face, along a direction perpendicular to the abutment plane, is greater than a
mounting distance between the mounting screw engagement edge and the abutment
plane defined by the mounting face, along said direction perpendicular to the
abutment plane. The vertical load of the item to be hung will result in a torque on the
engagement between mounting screw and said one of the wall and the item to be
hung. By having the mounting screw engagement edge closer to the mounting plane
than the slot engagement edge, the mounting screw head may be located very close
to the wall, which minimizes said torque. This increases the strength of the wall
suspension of the item to be suspended. According to embodiments, the mounting
distance is between 0.2 mm and 2 mm. The mounting distance may correspond to a
material thickness of the suspension washer at location of the mounting face. The
screw engagement edge may define at least a portion of the periphery of the
mounting screw aperture.

According to an embodiment, the slot engagement edge may face the
abutment plane to define, along a direction perpendicular to the abutment plane, a
free distance between the slot engagement edge and the abutment plane. The entire
free distance between the slot engagement edge and the abutment plane may
thereby be available for receiving the washer engagement portion of the slotted
suspension fitting, which enables the washer engagement portion to have a
substantial thickness and/or to be provided with a wedge. This increases the strength
of the wall suspension of the item to be suspended.
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According to an embodiment, the suspension washer may be configured as a
bowl of sheet material of thickness 0.2-1.5 mm. Exemplary suitable materials are
e.g., sheet metal, such as steel sheet, and engineering plastic, such as polyamide or
polycarbonate.

According to an embodiment, the mounting screw aperture may be an
adjustment aperture shaped to allow, when screwed onto said one of the wall and the
item to be hung, adjustment of the suspension washer along the abutment plane. By
way of example, the adjustment aperture may be configured as a non-circular
mounting screw hole, allowing translating the mounting screw along the mounting
screw hole; as a circular mounting screw hole located concentric with a circular slot
engagement edge, allowing the slot engagement edge to move by rotating the
suspension washer about the mounting screw; or as a mounting screw slot extending
from the periphery towards the centre of the suspension washer, allowing the slot to
be translated along the mounting screw. The adjustment aperture may be configured
to allow horizontal as well as vertical adjustment of the suspension washer along the
abutment plane. The mounting screw aperture may comprise an elongate portion
extending parallel to the abutment plane.

According to an embodiment, the mounting screw aperture is configured as a
mounting screw hole penetrating the washer. The mounting screw hole may
comprise an elongate portion extending parallel to the abutment plane. Such a hole
eliminates an additional source of error, since the suspension washer can be
adjusted along the abutment plane, wherein the suspension washer is guided along
the abutment plane by the engagement between the screw body and the elongate
portion of the mounting screw hole. The hole may have several elongate portions,
arranged e.g. in the shape of a Y. Alternatively, the entire hole may be defined by a
single, elongate shape. The shortest width across the hole determines the maximum
size of the screw, and therefore serves as a guidance to the user for screw selection.
According to an embodiment, the mounting screw hole may have a length and a
width along the abutment plane, wherein the relation between the length and the
width fulfills the requirement of the length being equal to 1.2 to 3 times, more
preferably 1.3 to 2.5 times, the width. Preferably, the length is 4-15 mm, and more
preferably 5-12 mm, and/or the width is 1.5-10 mm, more preferably 3-8 mm, and
even more preferably 3.5-7 mm.

According to an embodiment, the slot engagement edge extends about the
entire circumference of the suspension washer. Thereby, the suspension washer can
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be freely rotated about e.g. a mounting screw with a maintained ability to engage with
the suspension slot. If the circumferential slot engagement edge extends along a
circular path, the same level of engagement may be obtained regardless of how the
suspension washer has been rotated about the screw body.

According to an embodiment, the elongate portion is defined by two
substantially parallel, opposing edges. Such a shape of the elongate portion defines
a screw guide having a constant width along its length, thereby warranting a uniform
engagement with e.g. a screw head at all locations along its length.

According to an embodiment, the mounting screw aperture is configured as a
mounting screw hole penetrating the washer, said mounting screw hole being
eccentric relative to a geometric centre of an orthogonal projection of the washer on
the abutment plane. The eccentric screw hole may have a circular shape,
dimensioned to perfectly fit the screw body, while still allowing adjusting the centre of
the suspension washer along a circle determined by the distance between the centre
of the hole and the centre of the suspension washer. Such a suspension washer is
useful if the item to be hung needs to be aligned in only one, e.g. vertical or
horizontal, direction, while the exact alignment in the direction perpendicular to said
one direction is less important. Alternatively, the hole may be elongate, allowing the
screw to be translated along the length of the screw hole. A suspension washer with
an elongate screw hole extending mainly in one direction from the centre of the
suspension washer is mechanically stronger than a suspension washer having an
elongate screw hole extending, e.g. symmetrically, in two directions from the centre
of the suspension washer.

According to an embodiment, the slotted suspension fitting comprises an
abutment face configured to, when engaged with said suspension washer, abut,
along said abutment plane, said one of the wall and the item to be hung. Such a
configuration provides for a rigid and reliable suspension. As an exemplary
alternative, the slotted suspension fitting may be countersunk into said other of the
wall and the item to be hung to such a depth so as not to abut said one of the wall
and the item to be hung.

According to an embodiment, the slotted suspension fitting comprises a wedge
extending along the washer engagement portion of the suspension slot and being
configured to engage with the slot engagement edge of the suspension washer, the
wedge being configured to engage with the slot engagement edge of the suspension
washer and thereby draw, as the slot engagement edge of the suspension washer
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moves further into the washer engagement portion of the suspension slot, the item to
be hung towards the wall. Thereby, when in use, a substantial amount of the load on
the suspension washer will be applied in an axial direction normal to the wall
abutment plane. This results in a strong and rigid friction engagement between the
wall and the item to be hung. Moreover, it may also prevent the suspension washer
from, over time, being turned about the screw by the weight of the item to be hung.

According to an embodiment, the wedge is non-resilient in a direction
perpendicular to the abutment plane. Such a design increases the axial force that
can be applied by the wedge, via the slot engagement edge, onto the screw along
the screw axis even further.

According to an embodiment, the slotted suspension fitting comprises an
abutment plane face configured to, when engaged with said suspension washer, face
said abutment plane and said one of the wall and the item to be hung, wherein the
wedge of the slotted suspension fitting has a first end facing the washer insertion
portion of the suspension slot, and a second end at the washer engagement portion
of the suspension slot, wherein a height of the wedge in an axial direction normal to
the abutment plane is such that at the first end of the wedge, its height is shorter than
the distance between the slot engagement edge and the abutment plane, and at the
second end of the wedge, its height exceeds the distance between the slot
engagement edge and the abutment plane. Such a design is particularly suitable for
a wall hanger system in which the slotted suspension fitting is configured to abut,
when in engagement with the suspension washer, said one of the wall and the item
to be hung. The design thereby provides for a permanent axial load on the screw and
the suspension washer, and an axially loaded engagement between the slotted
suspension fitting and the suspension washer.

According to an embodiment, the slotted suspension fitting and/or the
suspension washer are/is made of pressed steel sheet.

According to another aspect of the invention, parts or all of the above
mentioned problems are solved, or at least mitigated, by a furniture system
comprising a pair of suspension rails configured to be vertically mounted on a wall at
a horizontal distance from each other; a storage furniture component, such as a shelf
or a cabinet, configured to be attached to the pair of suspension rails at respective
storage furniture component attachment locations separated by the horizontal
distance; and at least one wall hanger system as described hereinabove configured
to mount at least one of the suspension rails to a vertical wall. The wall hanger
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system facilitates obtaining the correct, horizontal distance between the attachment
locations when attaching the suspension rails to the wall. This facilitates assembly of
the furniture kit. The kit may comprise such wall hanger systems for one or both
vertical rails. Moreover, the kit may comprise one or several such wall hanger
systems for each suspension rail. It may be preferred, from an ease of installation
perspective, that the slotted suspension fitting be configured to be attached to a
vertical rail, e.g. by form-fitting engagement and/or mating screw holes. This leaves
the suspension washer to be attached to the wall, e.g. using a single screw, thereby
minimizing any damage to the wall. According to an embodiment, slotted suspension
fittings may be pre-attached to the suspension rails in order to even further facilitate

wall mounting.

Brief description of the drawings

The above, as well as additional objects, features and advantages of the
present invention, will be better understood through the following illustrative and non-
limiting detailed description of preferred embodiments of the present invention, with
reference to the appended drawings, where the same reference numerals will be
used for similar elements, wherein:

Fig. 1 is a diagrammatic view in perspective of a storage furniture system for
wall mounting, as mounted to a wall;

Fig. 2 is a schematic view in perspective of a wall hanger system used for
attaching the storage furniture system of Fig. 1 to the wall, the wall hanger system
comprising a slotted suspension fitting and a suspension washer;

Fig. 3 is a schematic view in perspective of the slotted suspension fitting of
Fig. 2;

Fig. 4aillustrates a horizontal section of the suspension washer of Fig. 2, as
seen along the plane IV-IV;

Fig. 4b is a horizontal section, corresponding to the view of Fig. 4a, of a
second embodiment of the suspension washer of Fig. 2;

Fig. 5 illustrates a vertical section of the slotted suspension fitting of Fig. 3, as
seen along the plane V-V;

Fig. 6ais an elevation view of the suspension washer of Fig. 4a, as seen
along an axis A;

Fig. 6b corresponds to the view of fig. 6a, and illustrates the suspension
washer in a scenario in which it is attached to the wall.
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Figs 7a-b are schematic views in perspective illustrating the installation of the
suspension washer of Fig. 4a onto a wall; and

Figs 7c-f are vertical sections, as seen in perspective, illustrating the
suspension of the slotted suspension fitting of Fig. 3, as attached to a suspension
rail, onto the suspension washer of Fig. 4a, as attached to the wall.

Detailed description of the exemplary embodiments

Fig. 1 illustrates a furniture system 10 for mounting on a wall 12. The furniture
system 10 comprises a pair of elongate, vertical suspension rails 14a-b configured to
be attached to the wall 12 so as to extend in the vertical direction V at a horizontal
separation distance D from each other. Storage furniture components 16 are inserted
between the suspension rails 14a-b, and have a horizontal width substantially
corresponding to the horizontal separation distance D so as to fit between the
suspension rails 14a-b. The storage furniture components 16 are releasably attached
to the inner edges 18 of the suspension rails 14a-b in a manner not illustrated in
detail, e.g. via pins (not illustrated) extending from storage furniture component
suspension brackets 20 into sets of holes (not illustrated) provided along the inner
edges 18 of the suspension rails 14a-b. According to one embodiment the
suspension rails 14a-b are provided with holes in both of its sides 18, so that furniture
components 16 can be attached to both sides 18 of the respective rail 14a-b,
enabling a combined furniture system 10 with several parallel columns of furniture
components 16. In Fig. 1, furniture system 10 has a single column comprising
storage furniture components 16 that are exemplified by a single shelf 16a, a
multiple-shelf assembly 16b, a tray 16¢, and a cabinet 16d.

The furniture system 10 is attached to the wall 12 by means of a plurality of
wall hanger systems, which will be described with reference to Fig. 2 and onwards. In
order to facilitate attaching the storage furniture components 16 to the suspension
rails 14a-b, it is highly desirable that the horizontal separation distance D between
the suspension rails 14a-b along their entire lengths correspond to a correct,
predetermined separation distance determined by the size and shape of the storage
furniture components 16. Moreover, it may for aesthetic reasons be desirable that the
suspension rails 14a-b be attached to the wall 12 at the same vertical height VH
above the floor 22. For the purpose, the wall hanger systems are adjustable, allowing
fine-tuning of the position of each suspension rail 14a-b on the wall 12. Such
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adjustable wall hanger systems may be provided in a kit together with the furniture
system 10.

Fig. 2 illustrates a back face 24 of a suspension rail 14a, together with a wall
hanger system 26 for attaching an item to be hung, such as the suspension rail 14a,
to the vertical wall 12 (Fig. 1). The wall hanger system 26 comprises a suspension
washer 28 configured to be attached to the wall 12 (Fig. 1) by means of a mounting
screw 27, preferably a flathead screw, and a slotted suspension fitting 30 of keyhole
type for cooperation with the suspension washer 28. The suspension washer 28 has
a mounting face 32 configured to abut the wall 12, a screw hole 33 for receiving the
mounting screw 27, and a slot engagement edge 34 extending along a circular
perimeter of the suspension washer 28. The slot engagement edge 34 is configured
to engage with the slotted suspension fitting 30 in a manner which will be elucidated
hereinbelow.

The slotted suspension fitting 30 is configured to be attached to the back face
24 of the suspension rail 14a. For this purpose, the slotted suspension fitting 30 is
provided with a pair of screw holes 36 coinciding with a pair of screw holes 37 in the
back face 24 of the suspension rail 14a. Moreover, the suspension rail 14a is
provided with a recessed space 38 for receiving the slotted suspension fitting 30 in its
entirety, such that the slotted suspension fitting 30, when attached to the suspension
rail 14a, will have a wall abutment plane face 40 substantially flush with the back face
24 of the suspension rail 14a. A deeper recessed portion 42 of the space 38 is
configured to receive a folded tab 44 of the slotted suspension fitting 30 in a mating
manner, so as to provide orientation, guidance and support to the slotted suspension
fitting 30 when attaching it to the suspension rail 14a. It will be appreciated that
several slotted suspension fittings, similar or identical to the slotted suspension fitting
30 of Fig. 2, may be distributed along the length of the back face 24 of the
suspension rail 14a.

Fig. 3 illustrates the slotted suspension fitting 30 from a different perspective.
The slotted suspension fitting 30 comprises a suspension slot 46 for receiving the
suspension washer 28 (Fig. 2) in a manner which will be elucidated further below.
The suspension slot 46 has a first, relatively wider, washer insertion portion 46a
configured to freely receive the slot engagement edge 34 (Fig. 2) of the suspension
washer 28, and a second, relatively narrower, washer engagement portion 46b which
does not allow the slot engagement edge 34 of the suspension washer 28 to freely
pass therethrough.
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Fig. 4aillustrates a horizontal section through the geometric centre of the
washer 28, as indicated by the section plane IV-1V illustrated in Fig. 2. The mounting
face 32 is configured to abut the wall 12 (Fig. 1) along an abutment plane P. The slot
engagement edge 34 faces the abutment plane P and the wall 12 (Fig. 1), and is
separated from the abutment plane P and the wall 12 by a separation distance H, as
measured along an axial direction A normal to the abutment plane P. The separation
distance H defines the suspension distance within which the washer engagement
portion 46b (Fig. 3) of the slotted suspension fitting (30) will be suspended onto the
suspension washer 28. Preferred values of the separation distance H may be
between 2 mm and 10 mm, and more preferred between 3 mm and 7 mm. A typical
preferred outer width W of the washer 28 may, by way of example, be between 10
mm and 50 mm; more preferred, between 15 mm and 50 mm, and even more
preferred, between 20 mm and 35 mm. A typical slot engagement edge 34 may, by
way of example, have a width E of between 1 mm and 6 mm, and more preferred,
between 2 mm and 4 mm. The suspension washer 28, which may be made of
pressed steel in one single piece, also defines a countersunk screw head space 45 in
the face opposite to the mounting face 32. Referring back to Fig. 3, the horizontal
width of the suspension slot’'s 46 washer insertion portion 46a exceeds the outer
width W of the washer 28, such that the insertion portion 46a may freely receive the
slot engagement edge 34 of the suspension washer 28, wherein the same outer
width W of the washer 28 exceeds the horizontal width of the suspension slot's 46
washer engagement portion 46b, such that the suspension washer 28 may be locked
to the washer engagement portion 46b of the slotted suspension fitting 30, as will be
further elaborated hereinafter. The periphery of the mounting screw hole 33 defines a
mounting screw engagement edge 31 for engaging with the head of the mounting
screw 27 (Fig. 2). A mounting distance D between the mounting screw engagement
edge 31 and the abutment plane P defines a minimum distance that can be obtained
between the mounting screw head and e.g. a wall onto which the suspension washer
28 has been screwed using the mounting screw 27. In the illustrated example, the
mounting distance D corresponds to the thickness d of the sheet material of the
suspension washer, even though in other embodiments, d and D may differ.

Fig. 4b illustrates an alternative embodiment of a washer 128, as seen in the
same section as that of Fig. 4a. The radially outer portion of the washer 128 has a
continuously curved shape, which does not extend parallel to the abutment plane P
like the flat slot engagement edge 34 of Fig. 4a. Instead, the slot engagement edge
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134 is configured to engage with the slot 46 along a line of contact 134, which is
separated from the abutment plane P and the wall 12 by said separation distance H,
as measured along said axial direction A normal to the abutment plane P. In addition,
the washer 128 may also have a screw hole 133, being of a similar type as the screw
hole 33, which will be described in more detail hereinafter.

Fig. 5 illustrates a vertical section through the geometric centre of the slotted
suspension fitting 30, as indicated by the section plane V-V illustrated in Fig. 3. The
slotted suspension fitting 30 may be made of pressed steel in one single piece. A
main body 48 of the slotted suspension fitting 30 extends in a main body plane B,
and a first side of the may body 48 defines the abutment plane face 40 (Fig. 2). The
folded tab 44 is displaced from the main body plane B. In the illustrated example, the
folded tab 44 mainly lies in a folded tab plane T at a distance from a second face 47
of the main body 48, said second face 47 being opposite to said abutment plane face
40. One of the screw holes 36 (Fig. 2) is located in the folded tab 44 and is
accessible via the suspension slot 46 (Fig. 2), whereas the other screw hole 36 is
located in the main body 48. A wedge structure 50 rises from the second face 47 of
the main body 48, and comprises two wedges 50a, 50b (Fig. 3) extending vertically
along respective sides of the washer engagement portion 46b of the suspension slot
46. Each wedge 50a-b has a respective first end 52 facing the washer insertion
portion 46a of the suspension slot 46, and a respective second end 54 located at the
washer engagement portion 46b of the suspension slot 46, wherein the height of the
wedge 50a-b in the axial direction A normal to the abutment plane P is such that at
the first end 52 of the wedge 50a-b, its height H1, including the steel plate thickness
of the main body 48, is shorter than the axial separation distance H between the
suspension washer’s 28 slot engagement edge 34 and mounting face 32. At the
second end 54 of the wedge 50a-b, its height H2, including the steel plate thickness
of the main body 48, slightly exceeds said axial separation distance H. For the sake
of clarity, it is pointed out that the scale is not consistent between Figs 4a-b and Fig.
5.

Turning now to Fig. 6a, which illustrates the suspension washer 28 as seen
along the axial direction A normal to the abutment plane P (Fig. 4a), the mounting
screw hole 33 of the suspension washer 28 is eccentrically located in the washer 28,
and has an elongate shape which extends along the abutment plane P. The elongate
shape is defined by two parallel, opposing edges 56. Thanks to the elongate shape,
the suspension washer 28 can be loosely attached to the wall 12 (Fig. 1) using the
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mounting screw 27 (Fig. 2), and thereafter, guided by the loose engagement between
the mounting screw 27 and the mounting screw hole 33, translated along the
abutment plane P (Fig. 4a) to the correct position before the mounting screw 27 (Fig.
2) is fully tightened. This allows adjusting the position of the suspension washer 28
e.g. in the event that any screw hole drilled in the wall 12 is not located at the exactly
correct position. The suspension washer 28 can also be freely rotated about the
mounting screw 27, such that the displacement can be made in any direction along
the abutment plane P. Preferably, the mounting screw hole 33 has a length L of
between 4 mm and 15 mm, and more preferred, between 5 mm and 12 mm. Such
dimensions provide for a good balance between strength and ability to compensate
for e.g. drilling errors. A preferred width WH of the screw hole 33, measured as the
distance between the opposing edges 56, may be between 1.5 and 10 mm; more
preferred between 3 mm and 8 mm, and even more preferred, between 3.5 mm and
7 mm. Such dimensions suit the most typical screw dimensions used for hanging
items on walls. Preferably, the relation between on the one hand the screw hole 33
width WH, which determines the maximum diameter of the mounting screw 27, and
on the other hand the screw hole 33 length L, which determines the
translation/displacement of the suspension washer 28, and, hence, determines the
degree of incorrect screw hole drilling in the wall 12 that can be compensated for,
fulfills the requirement of L = 1.2 to 3 times WH, more preferably L = 1.3 to 2.5 times
WH.

Fig. 6b illustrates an exemplary situation wherein a screw hole has been
drilled in the wall 12, but the centre of this drilled hole is located at an inaccurate
position 58 which is offset from a desired, i.e. correct, position 60, e.g. due to
accumulated errors when measuring and marking on the wall 12 (Fig. 1). Thanks to
the elongate hole 33, the suspension washer 28 can be attached to the wall 12 with
the geometric centre A of the washer 28 located at the correct position 60, although
the attachment screw 27 (Fig. 2) is screwed into the screw hole at the incorrect
position 58.

In other words, by turning the suspension washer 28 about its axis A (Fig. 4a),
the elongate hole 33 permits drilling the screw hole with its centre at any inaccurate
position within the hatched circle 62, with a maintained possibility of locating the
centre A of the suspension washer 28 at the correct position 60.

Figs. 7a-f illustrate more specifically the steps of how the wall hanger system
26 (Fig. 2) may be used for attaching the suspension rail 14a to the wall 12. It is
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thereby assumed that the slotted suspension bracket 30 is pre-mounted to the
suspension rail 14a.

With reference to Fig. 7a, a mounting screw hole is first drilled in the wall 12 at
a position 58, which may or may not correspond the exact, desired position 60 (Fig.
6b). Then, the mounting screw 27 is loosely screwed into the mounting screw hole
33. As an alternative to drilling, a self-drilling screw or any other suitable attachment
means, such as, although less preferred, a nail, may be used, mutatis mutandis. The
suspension washer 28 is thereafter, if needed, adjusted, by displacing the elongate
screw hole 33 along the screw 27, to be centered at the correct position 60, and the
screw 27 is firmly tightened into the wall 12 so as to firmly lock the suspension
washer 28 to the wall 12 as is illustrated in Fig. 7b. Any suitable number of additional
suspension washers (not illustrated) may be attached to the wall along a vertical line
s0 as to coincide with any additional number of slotted suspension fittings along the
back face 24 of the suspension rail 14a (Fig. 2).

In the mounting step illustrated in Fig. 7c, the suspension rail 14a is aligned
with the suspension washer 28 in such a manner that the washer introduction portion
46a of the slotted suspension fitting’s 30 suspension slot 46 is brought into alignment
with the suspension washer 28, and such that any additional slotted suspension
fittings of the suspension rail 14a are aligned with any additional suspension
washers. The suspension rail 14a is thereafter placed with its back 24 against the
wall 12 such that the slot engagement edge 34 of the suspension washer 28 enters
the suspension slot 46 (Fig. 2) via the washer introduction portion 46a, bringing the
system 26 to the position of Fig. 7d. In this position, also the abutment face 40 of the
slotted suspension fitting 30 rests against the wall 12.

The suspension rail 14a is translated downwards in relation to the wall 12, in
the manner illustrated by an arrow AR in Fig. 7e, to the position of Fig. 7f. In doing
s0, the suspension slot 46 (Fig. 2) of the slotted suspension fitting 30 moves along
the slot engagement edge 34 (Fig. 2) of the suspension washer 28 until the slot
engagement edge 34 has been confined within the washer engagement portion 46b
of the suspension slot 46 by the edges of the suspension slot's 46 washer
engagement portion 46b (Fig. 5). During this vertical translation, the wedge structure
50 increasingly engages with the slot engagement edge 34 of the suspension washer
28, thereby increasingly drawing the suspension rail 14a against the wall 12.

Having reached the position illustrated in Fig. 7f, the height H2 of the second
end 54 of the wedge 50a-b exceeds the free distance H (Fig. 4a) between the slot
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engagement edge 34 of the washer 28 and the wall 12. Thereby, the suspension rail
14a is rigidly locked to the wall 12 (Fig. 1) by the friction between them, which is
created by the axial load exerted by the wedge structure 50 (Fig. 3) onto the slot
engagement edge 34 of the washer 28.

The invention has mainly been described above with reference to a few
embodiments. However, as is readily appreciated by a person skilled in the art, other
embodiments than the ones disclosed above are equally possible within the scope of
the invention, as defined by the appended patent claims. For example, the washer 28
need not be circular; it may have another shape, although a circular shape of the
washer 28 is preferred for obtaining, in combination with the elongate screw hole 33,
the optimum adjustment possibilities with regard to an inaccurate position 58 of a
drilled hole. Moreover, the washer 28 need not be attached to the wall 12. As an
alternative, the washer 28 may be attached to the suspension rail 14a-b, and the
slotted suspension fitting 30 may be attached to the wall 12. Clearly, the wall hanger
system 26 may be used also for hanging other items than a suspension rail on a wall.
However, the flexibility of the wall hanger system 26 may become particularly useful
where an item to be hung is provided with several attachment locations, such as the
two parallel rails 14a and 14b, and/or two or more attachment locations along each of
the rails 14a, 14b, which need to coincide in an accurate manner with mating
attachment locations on a wall. The slotted suspension fitting 28 need not have a
folded tab 44; instead, the slotted suspension fitting 28 may be flat, and may e.g. be
attached to the suspension rail 14a above and/or below the deeper recessed portion
42 of the space 38. In the example illustrated hereinabove, the slotted suspension
fitting 28 is a pressed steel sheet component screwed to a suspension rail 14a made
of e.g. wood. As an alternative, it may be welded or soldered to a suspension rail 14a
formed of e.g. a metal tube or any other elongate metal profile of e.q. pressed steel.
Alternatively, one or several slotted suspension fittings 28 may be integrally formed
with the suspension rail 14a. Such a suspension rail 14a may be made of e.g.
pressed steel sheet, and the slotted suspension fitting(s) may be formed directly in
the material of the suspension rail 14a by punching one or several keyhole slots in a
back face 24 of the suspension rail 14a. Also the wedge structure 50 may be formed
directly in such a sheet metal suspension rail 14a.
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Claims

1. A wall hanger system for attaching an item to be hung to a vertical wall, the
wall hanger system (26) comprising

a suspension washer (28) configured to be attached to one of the wall (12)
and the item (14a-b) to be hung, the suspension washer (28) comprising a mounting
face (32) configured to abut, along an abutment plane (P), said one of the wall (12)
and the item (14a-b) to be hung, and a slot engagement edge (34) separated from,
and facing, said abutment plane (P); and

a slotted suspension fitting (30) for cooperation with said suspension washer
(28), the slotted suspension fitting (30) being configured to be attached to the other of
the wall (12) and the item (14a-b) to be hung and comprising a suspension slot (46)
having a first, relatively wider, washer insertion portion (46a) configured to freely
receive the slot engagement edge (34) of the suspension washer (28), and a second,
relatively narrower, washer engagement portion (46b) configured to engage with the
slot engagement edge (34) of the suspension washer (28), wherein the wall hanger
system (26) is configured to allow inserting the slot engagement edge (34) of the
suspension washer (28), when the suspension washer (28) is attached to said one of
the wall (12) and the item (14a-b) to be hung, into the washer insertion portion (46a)
of the suspension slot (46), and translating the item (14a-b) to be hung such that the
slot engagement edge (34) of the suspension washer (28) moves along the
suspension slot (46) to the washer engagement portion (46b) of the suspension slot
(46), thereby confining the slot engagement edge (34) of the suspension washer (28)
in the washer engagement portion (46b) of the suspension slot (46) so as to lock the
suspension washer (28) to the slotted suspension fitting (30).

2. The wall hanger system according to claim 1, wherein the suspension
washer (28) comprises a mounting screw aperture (33) for receiving a screw (27) for
mounting the suspension washer (28) onto said one of the wall (12) and the item
(14a-b) to be hung.

3. The wall hanger system according to claim 2, wherein the mounting screw
aperture (33) comprises a mounting screw engagement edge (31) for engaging with
a head of a mounting screw, wherein a suspension distance (H) between the slot
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engagement edge (34) and the abutment plane (P) defined by the mounting face
(32), along a direction (A) perpendicular to the abutment plane (P), is greater than a
mounting distance (D) between the mounting screw engagement edge (31) and the
abutment plane (P) defined by the mounting face (32), along said direction (A)
perpendicular to the abutment plane (P).

4, The wall hanger system according to any of the previous claims, wherein the
slot engagement edge (34) faces the abutment plane (P) to define, along a direction
(A) perpendicular to the abutment plane (P), a free distance (H) between the slot
engagement edge (34) and the abutment plane (P).

5. The wall hanger system according to any of the previous claims, wherein the
suspension washer (28) is configured as a bowl of sheet material of thickness (d) 0.2-
1.5 mm.

6. The wall hanger system according to any of the claims 2-5, wherein the
suspension washer (28) defines a countersunk screw head space (45) in a face
opposite to said mounting face (32).

7. The wall hanger system according to any of the claims 2-6, wherein the
mounting screw aperture (33) is an adjustment aperture shaped to allow, when
screwed onto said one of the wall (12) and the item (14a-b) to be hung, adjustment of
the suspension washer (28) along the abutment plane (P).

8. The wall hanger system according to claim 7, wherein the mounting screw
aperture (33) comprises an elongate portion extending parallel to the abutment plane

(P).

9. The wall hanger system according to any of the claims 2-8, wherein the
mounting screw aperture is configured as a mounting screw hole (33) penetrating the
washer (28).

10. The wall hanger system according to claim 9, wherein the mounting screw
hole (33) has a length (L) and a width (WH) along the abutment plane (P), wherein
the relation between the length (L) and the width (WH) fulfills the requirement of the
length (L) being equal to 1.2 to 3 times, more preferably 1.3 to 2.5 times, the width
(WH); preferably, the length (L) is 4-15 mm, more preferably 5-12 mm; preferably, the
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width (WH) is 1.5-10 mm, more preferably 3-8 mm, and even more preferably 3.5-7
mm.

11. The wall hanger system according to any of the claims 8-10, wherein the
elongate portion is defined by two substantially parallel, opposing edges (56).

12. The wall hanger system according to any of the claims 2-11, wherein the
mounting screw aperture is configured as a mounting screw hole (33) penetrating the
washer (28), said mounting screw hole (33) being eccentric relative to a geometric
centre of an orthogonal projection of the washer (28) on the abutment plane (P).

13. The wall hanger system according to any of the previous claims, wherein the
slotted suspension fitting (30) comprises an abutment face (40) configured to, when
engaged with said suspension washer (28), abut, along said abutment plane (P), said
one of the wall (12) and the item (14a-b) to be hung.

14, The wall hanger system according to any of the previous claims, wherein the
slotted suspension fitting (30) comprises a wedge (50) extending along the washer
engagement portion (46b) of the suspension slot (46) and being configured to
engage with the slot engagement edge (34) of the suspension washer (28), the
wedge (50) being configured to engage with the slot engagement edge (34) of the
suspension washer (28) and thereby draw, as the slot engagement edge (34) of the
suspension washer (28) moves further into the washer engagement portion (46b) of
the suspension slot (46), the item (14a-b) to be hung towards the wall (12).

15. The wall hanger system according to claim 14, wherein the wedge (50) is
non-resilient in a direction (A) perpendicular to the abutment plane (P).

16. The wall hanger system according to any of the claims 14-15, wherein the
slotted suspension fitting (30) comprises an abutment plane face (40) configured to,
when engaged with said suspension washer (28), face said abutment plane (P) and
said one of the wall (12) and the item (14a-b) to be hung, wherein the wedge (50) of
the slotted suspension fitting (30) has a first end (52) facing the washer insertion
portion (46a) of the suspension slot (46), and a second end (54) at the washer
engagement portion (46b) of the suspension slot (46), wherein a height of the wedge
(50) in an axial direction (A) normal to the abutment plane (P) is such that at the first
end (52) of the wedge (50), its height (H1) is shorter than the distance (H) between
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the slot engagement edge (34) and the abutment plane (P), and at the second end
(54) of the wedge (50), its height (H2) exceeds the distance (H) between the slot
engagement edge (34) and the abutment plane (P).

17. The wall hanger system according to any of the previous claims, wherein the
slotted suspension fitting (30) and/or the suspension washer (28) are/is made of
pressed sheet metal, such as steel sheet.

18. A furniture system comprising

a pair of suspension rails (14a, 14b) configured to be vertically mounted on a
wall (12) at a horizontal distance (D) from each other;

a storage furniture component (16), such as a shelf (16a) or a cabinet (16d),
configured to be attached to the pair of suspension rails (14a, 14b) at respective
storage furniture component attachment locations separated by the horizontal
distance (D); and

at least one wall hanger system (26) according to any of the previous claims
configured to mount at least one of the suspension rails (14a) to a vertical wall (12).
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hole in the wall in which the washer is to be mounted.

3: Claims 14-16 directed to bring the item to be mounted on the wall in close contact with
the wall.

A partial search has been carried out, which relates to the invention 1 mentioned above.

The present application has been considered to contain two inventions which are not linked
such that they form a single general inventive concept, as required by Rule 13 PCT for the
following reasons:

The closest prior art has been identified as: D1 WO 2013072671 A1.

Document D1 discloses a device for fixing a panel to a substrate, comprising a retention
member in the shape of a washer comprising a groove and a receiving member comprising
a keyhole shaped aperture with a rib for accommodating the retention member. The
retention member also comprises an aperture with a countersunk screw head space for
receiving a screw, see page 1, line 1-5 and figures 1-5.

Document D1 constitutes an obstacle to novelty for claims 1, 2 and 13.
Invention 1:

From a comparison of the disclosure of D1 and the technical features of claims 1 and 2, the
following technical features can be seen to make a contribution over this prior art:

The washer (28) have a suspension distance (H), perpendicular to the abutment plane (P),
between the slot engagement edge (34) and the abutment plane that is greater than the
mounting distance (D) of the mounting screw engagement edge (31) and the abutment
plane.

This feature is hence considered as special technical feature in the sense of Rule 13.2
PCT.

The effect of this feature is that the torque on the engagement between the mounting screw
and the item hung on said screw and washer when said screw and washer is attached to a
wall is reduced.

In view of this special technical feature, the objective problem to be solved by the first
invention can be construed as being the following:
To provide a washer that has a roboust mounting to the wall.

Invention 2:

The technical feature distinguishing the invention in claims 7-10 from the disclosure of D1 is
the following:

The suspension washer comprises an elongated hole extending from the center of the
washer.
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This feature can be considered as a special technical feature in the sense of Section 16 of
the Patents Decree.

The effect of this feature is that when the washer is screwed to the wall the position of the
washer can be adjusted radially in any direction parallel to the abutment plane.

The objective problem to be solved by this special technical feature is:
To provide adjustibility when mounting the suspention washer.

Invention 3:

The technical feature distinguishing the invention in claims 14-16 from the disclosure of D1
is the following:

The suspension fitting comprises a wedge extending along the washer engagement portion
of the suspension slot.

This feature can be considered as a special technical feature in the sense of Section 16 of
the Patents Decree.

The effect of this feature is that the washer moves further into the washer engagement
portion of the suspension slot and the suspension slot is drawn towards the wall.

The objective problem to be solved by this special technical feature is:
To provide system in which the suspension slot is drawn in contact with the wall when
mounted.

The above analysis shows that the special technical features of invention 1 (claims 1-6, 13)
are neither the same as, nor correspond to, those of invention 2 (claims 7-12) or invention 3
(claims 14-16).

This appears to show a lack of corresponding technical result/effect as well. Consequently,
neither the objective problem underlying the subject matter of the two claimed inventions,
nor their solutions defined by the special technical features, allow for a relationship to be
established between the said inventions, which involves a single general inventive concept.

Therefore, in conclusion, the two groups of claims are not linked by the same or
corresponding special technical features and define different inventions not linked by a
single general inventive concept.

Hence, the application does not meet the requirements of unity of invention as defined in
Rules 13.1 and 13.2 PCT.
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