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Description

Toggle fixing

The invention relates to a toggle fixing having the features of the preamble of claim 1.

The document WO 2004/079209 A1 shows a fixing plug from the prior art.

Specification DE 1 121 792 discloses a toggle fixing which is suitable for fixing an
article, for example a lamp, to a thin-walled building component, for example a
plasterboard panel to a ceiling. For that purpose the toggle fixing has a crosspiece
through which a threaded bore extends transversely. In addition, an integrally formed
strip projects laterally in the region of the threaded bore. Once a hole has been drilled
in the thin-walled building component, the toggle fixing is pushed, one end first,
through the hole, the strip being bent to the side in such a way that it rests laterally
against the crosspiece. As soon as the crosspiece has passed fully through the hole, it
can be tilted so that a supporting side comes into contact with the rear side of the
building component. The tilting movement is effected by pulling the strip. At the same
time, it is ensured that the threaded bore is in alignment with the hole, so that a screw
can be screwed in. Such a screw can be used to fix the article to the front side facing
towards the user. Should the user, on drilling the hole, unexpectedly not reach a cavity
behind the thin-walled building component, for example because there is a lath as
substructure in that region, the known toggle fixing cannot be used.

The problem of the invention is to provide a toggle fixing which can also be used when
there is no cavity behind the thin-walled building component as fixing substrate.

That problem is solved according to the invention by the features of claim 1. The
toggle fixing according to the invention for fixing an article to a thin-walled building
component has a crosspiece which extends along a crosspiece longitudinal axis and
has an opening for receiving a screw. The opening can be a threaded bore, but does
not need to have a thread or be cylindrical, especially if a screw is to be screwed self-
tappingly into the opening. In order to be able to receive a self-tapping screw
satisfactorily, the opening can have ribs running along the longitudinal axis of the
opening. The opening is especially a through-hole, but can also be in the form of a
blind hole, for example having an easily penetrable residual wall. An opening
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longitudinal axis runs transversely with respect to the crosspiece longitudinal axis, so
that when the crosspiece is in a tilted position a screw can be screwed transversely
through the crosspiece. A strip is connected to the crosspiece, which strip serves for
holding and positioning the crosspiece during mounting. The connection between the
crosspiece and the strip can be integral, but, for example, a clip connection is also
possible. The connection is especially in the form of a pivot bearing, so that the strip
can be pivoted with respect to the crosspiece. On the side facing towards the strip, the
crosspiece forms a supporting side.

According to the invention, the crosspiece of the toggle fixing has a screw channel
which extends along a channel longitudinal axis which is substantially parallel to the
crosspiece longitudinal axis. As a result, the toggle fixing can also be used, for
example, when unexpectedly there is not a cavity but a lath behind the thin-walled
building component. In that case the hole can be drilled into the lath and the toggle
fixing inserted into the hole. A "hole" herein always means the hole which is drilled into
the thin-walled building component for fixing purposes and through which the
crosspiece is pushed for fixing purposes. If there is no cavity behind the thin-walled
building component, the toggle fixing is not tilted but remains in the hole and a screw
can be driven, that is to say especially screwed, into the screw channel to fix an article.
Even without deformation, the crosspiece is able to find purchase in a narrow hole by
simple friction. According to the invention, however, the screw channel and the screw
are configured in such a way that driving the screw into the screw channel results in
expansion of the crosspiece. "Expansion" means, especially, widening perpendicular
to the longitudinal axis of the crosspiece. In this case the toggle fixing therefore
functions not by tilting but, similarly to an expansible fixing plug, by expansion. The
expansion takes place especially either parallel to the longitudinal axis of the opening
or perpendicularly thereto or in both directions.

The screw channel does not need to extend over the entire length of the crosspiece,
but preferably extends over at least a fifth, especially at least a third, of the longitudinal
extent of the crosspiece, so that a self-tapping screw finds sufficient purchase, and
preferably over the entire length of the crosspiece, so that longer screws can also
easily be screwed in completely.

Preferably the screw channel narrows in one direction, that direction being the driving-
in direction of the screw. The screw is thus easily insertable and is initially centred with
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a small turning moment. When the screw penetrates into the narrower portion of the

screw channel, it ensures a high degree of expansion therein.

The expansion is, moreover, preferably facilitated by the crosspiece having a slot
which runs substantially parallel to the crosspiece longitudinal axis. If the screw
channel is relatively narrow in relation to the screw and the slot is arranged so that the
crosspiece expands easily and widely at the start of the driving-in of the screw into the
screw channel, the toggle fixing is also prevented from co-rotation in the hole, because
the expanded crosspiece forms an anti-rotation lock.

Preferably the crosspiece consists of at least two components. The two components
are especially to be understood as being two different components and/or materials.
However, the two components can also be, for example, two identical materials which
are simply separated by a phase boundary, such as can be created by two-component
injection moulding. By the use of two components the crosspiece can be adapted in
respect of the transmission of the load from a screw that is screwed into the
crosspiece to the thin-walled building component in question. For example, particularly
regions which are to be of especially rigid construction in order to distribute the load
within the crosspiece can be formed by a first component having an advantageous
combination of cross-section and choice of material, while regions which serve for
direct transmission to the thin-walled building component are of particularly resilient
and/or planar construction in order to avoid stress peaks in the region of the surface of
the thin-walled building component.

Preferably a first component of the crosspiece forms a supporting body and a second
component forms a contact body. As a result, the first component, in respect of its
geometry and in respect of its material, can be geared towards as high a rigidity as
possible. The supporting body extends especially over at least half the length of the
crosspiece, preferably over at least 75 percent of the length, in order to distribute the
load within the crosspiece. The contact body is arranged in the region of the
supporting side and serves for planar contact with the thin-walled building component,
there being intended especially contact with a rear side of the thin-walled building
component remote from the user. The contact body can thus be configured in such a
way in respect of its shape and material that the best possible distribution of the
effective forces is obtained, while stress peaks are avoided.
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In a preferred embodiment, the first component forming the supporting body is harder
than the second component forming the contact body. The choice of such materials is
advantageous for fulfilling the relevant functions; in addition to the choice of material,
the geometric shape, in particular, makes a contribution thereto. The supporting body
is especially made of steel or of a glass-fibre-reinforced plastics material having a fibre
content of at least 15 percent by weight, especially at least 30 percent by weight and
preferably at least 50 percent by weight.

In a preferred embodiment, the screw channel is formed at least partly by the contact
body. Especially if the screw results in expansion of the crosspiece and if the contact
body, by virtue of the choice of material and/or geometry, is more readily deformable
than the supporting body, this has the result that the contact body makes especially
good contact with the wall of the hole. This results in especially good purchase in the
hole.

Preferably the screw channel is arranged between the contact body and the
supporting body. Accordingly, the crosspiece can easily be expanded at the boundary
between the contact body and the supporting body, that is to say, in particular, the
contact body and the supporting body can be moved in opposite directions, without the
need for deformation within the contact body or the supporting body. The toggle fixing
can accordingly be expanded satisfactorily with a relatively small turning moment.

The contact body, preferably at least in the two outer thirds of the longitudinal extent of
the crosspiece, projects beyond the supporting body on the supporting side in the
direction of the opening longitudinal axis. As a result, when the crosspiece is resting
on the rear side of the thin-walled building component, the planar contact body makes
contact therewith at the location where the load is transmitted from the crosspiece to
the thin-walled building component, that is to say preferably at the two ends of the
crosspiece and to a lesser extent in the centre of the crosspiece.

The contact body preferably consists of at least two parts, especially of two halves.
Firstly this makes it possible to achieve movability within the contact body and
accordingly expansibility. Secondly, in the case of a supporting body having a U-
shaped cross-section, one part, or one half, can be assigned to each limb of the
supporting body, it being necessary to use only a small amount of material. A
supporting body having, at least in some regions, a U-shaped cross-section has
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proved to be particularly rigid. Especially if the supporting body is made of metal, it can
be produced especially simply in the form of a bent component having a U-shaped
cross-section. "Halves" means herein an approximately but not absolutely exact
division in half of volume and/or weight. The halves are especially substantially mirror-

symmetrical.

Preferably the two parts, especially halves, of the contact body are movable relative to
one another in a direction transverse with respect to the crosspiece longitudinal axis,
especially in such a way that the crosspiece can be made smaller in a dimension
transverse with respect to the crosspiece longitudinal axis. The contact body can
accordingly be shaped in such a way that it is narrow when pushed through the hole,
while after tilting by movement of the two halves apart from one another it can
distribute the load over a large surface area. The moving-apart from one another is
preferably effected by a resilient element which connects the two parts to one another,
especially integrally. Alternatively, the screwing-in of the screw into the opening could
bring about the movement. The movability of the two parts also has the advantage that
they can easily be expanded by driving in a screw in the longitudinal direction of the
crosspiece, that is to say parallel to the longitudinal axis of the crosspiece. As a result,
the toggle fixing can also be used, for example, when there is unexpectedly not a
cavity but, for example, a lath behind the thin-walled building component. In that case
the hole can be drilled into the lath and the toggle fixing inserted into the hole, during
which, especially, the two halves are pressed together. By driving in a screw to fix an
article, the two parts of the contact body are then expanded and the toggle fixing is
expanded. In this case the toggle fixing therefore functions not by tilting but, similarly
to an expansible fixing plug, by expansion.

Preferably at least one end of the crosspiece has an insertion slope. This facilitates
insertion into the hole. Particularly when, to pass through the hole, the crosspiece has
to be compressed slightly transversely with respect to the longitudinal axis of the
crosspiece, as can be the case with a contact body having two halves, the insertion

slope serves for easier insertion.

The invention is explained below with reference to two exemplary embodiments:

Figure 1 shows a first exemplary embodiment in a perspective view from the
side;
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Figure 2 shows the same exemplary embodiment, without the strip, in a side

view in accordance with arrow Il in Figure 1;

Figure 3 shows the contact body of the first exemplary embodiment in a

perspective view;

Figure 4 shows the same contact body in a further perspective view;
Figure 5 shows the same contact body in a plan view from below;
Figure 6 shows the first exemplary embodiment during mounting on a thin-walled

building component in a perspective sectional view;

Figure 7 shows the same exemplary embodiment, without the strip, in a view as
in Figure 2 during insertion of the crosspiece into a hole;

Figure 8 shows a second exemplary embodiment in a perspective view;
Figure 9 shows the same exemplary embodiment in a perspective sectional view;
and

Figure 10 shows the same exemplary embodiment during mounting on a thin-

walled building component in a sectional view.

The toggle fixing 1 of the first exemplary embodiment, shown in Figures 1 to 7, has an
elongate crosspiece 2 which extends approximately parallelepipedally along a
crosspiece longitudinal axis Li. A strip 3 projects towards the bottom approximately
centrally in respect of the longitudinal extent. Herein "bottom" always refers to the
direction perpendicular to the crosspiece longitudinal axis Li in which the strip 3
projects. This corresponds, for example, to the installed position when fixed to a
ceiling. "Top" accordingly denotes the opposite side. The dimension from the bottom to
the top is referred to as "height", while the dimension transverse thereto is referred to
as "width" and the direction as "lateral". The strip 3 is an elongated body made of
plastics material, the geometric details of which are not important in connection with
the invention. The strip 3 is pivotally mounted by means of two bearing pins 4 centrally
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in the crosspiece 2, the strip 3 being mounted in such a way that it is movable back
and forth between a position in which it is substantially parallel to the crosspiece
longitudinal axis Ly and a position in which, as shown in Figure 6, it is perpendicular to
the crosspiece longitudinal axis L. Figure 1 shows an intermediate position. In order to
differentiate between the two ends of the crosspiece 2 hereinbelow, "rear" denotes the
end towards which the strip 3 is pivotable. Accordingly, "front" means the other end of
the crosspiece 2. In the region of the connection between the strip 3 and the cross-
piece 2, the crosspiece 2 has an opening 5 for receiving a screw (not shown) (see
Figure 6). The opening 5 is in the form of a threaded through-hole 6. The opening 5
extends along an opening longitudinal axis L. which runs from bottom to top
perpendicularly to the crosspiece longitudinal axis L.

The crosspiece 2 consists of two components, namely a supporting body 7 as first
component made of steel and a contact body 8 as second component made of plastics
material. The first component is therefore harder than the second component. The
supporting body 7 has a substantially U-shaped cross-section, the two limbs 9 pointing
towards the bottom. The supporting body 7 extends over almost the entire length of
the crosspiece 2 with a constant width, whereas its height varies slightly over the
length of the crosspiece because the limbs 9 form, at the bottom, an undulating
supporting edge 10 having two downwardly projecting bulges 11. The contact body 8
consists essentially of two halves 12 which extend mirror-symmetrically over the entire
length of the crosspiece 2 and are each approximately L-shaped in cross-section. The
halves 12 rest closely against the inner side of the supporting body 7 and, at the
bottom, against the supporting edges 10. A screw channel 13 of approximately
rectangular cross-section extends between the halves 12, which screw channel is
open towards the bottom and is bounded by the supporting body 7 at the top, the
screw channel 13 being slightly narrowed in the lower half. Figures 4 and 5, which
show the contact body 8 obliquely from above and from below, illustrate the course of
the screw channel 13 from the rear to the front. The screw channel 13 first runs with a
constant cross-section and then, in the middle third, opens to approximately double
the width. The screw channel 13 then narrows considerably stepwise, only the lower
region of the channel being narrower relative to the rear third, while the upper region
has the same width. Thereafter, that is to say in the front third, the cross-section of the
screw channel 13 opens again to the same cross-section as in the rear third. The
screw channel 13 therefore narrows both from front to back and vice versa. In the
middle third, the two halves 12 are integrally connected at the top by three thin,
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arcuate resilient bridges 14. The resilient bridges 14 form resilient elements 15 which
allow the halves 12 to be movable towards one another, that is to say in a direction
transverse with respect to the crosspiece longitudinal axis Li. In the front and rear
thirds the halves 12 each have three teeth 16 at the sides. At the bottom the halves 12
form a bearing surface 17 which lies substantially in one plane. Four small points 18
project beyond that plane towards the bottom. The bearing surface 17 forms a
supporting side 19 of the crosspiece 2, because it is intended to transmit a load to a
substrate. Since the contact body 8 also adjoins the supporting edges 10 of the
limbs 9 of the supporting body 7 at the bottom, the contact body 8 projects beyond the
supporting body 7 on the supporting side 19. In addition, as shown in Figure 2, the
contact body 8 projects laterally beyond the supporting body 7, that is to say in a
direction transverse with respect to the opening longitudinal axis L. and transverse
with respect to the crosspiece longitudinal axis L.

In the region of the opening 5, a resilient tongue 20 is formed integrally with one of the
resilient bridges 14, which resilient tongue projects beyond the points 18 towards the
bottom. The resilient tongue 20, as shown in Figure 1, rests against the strip 3 when
the latter is parallel or inclined with respect to the crosspiece 2. The resilient tongue 20
accordingly effects movement of the strip 3 in the direction of a perpendicular position
of the strip 3 with respect to the crosspiece 2, as shown in Figure 6.

The contact body 8 is fixed on the supporting body 7 by two locking lugs 21 on each
half 12. For that purpose the supporting body 7 has circular apertures 22 in the limbs 9
in which the locking lugs 21 engage.

It is also possible arrange a displaceable sleeve (not shown) on the strip 3, as known
from the prior art. Since such a sleeve is not essential for the invention, it is not

described herein.

The use and functioning of the toggle fixing 1 is explained hereinbelow, especially with
reference to Figures 6 and 7. To create a fixing arrangement 23, as shown in Figure 6,
in a first step a hole 25 is drilled in a thin-walled building component 24, in this case a
plasterboard panel on a ceiling. The toggle fixing 1 is then pushed, front end first,
through the hole 25. For easier insertion the toggle fixing 1 has, at its front end, two
insertion slopes 26 on the contact body 8. The insertion slopes 26 have the effect that
the two halves 12 are moved towards one another against the force of the resilient
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elements 15, as shown with reference to arrows B in Figure 7. During insertion, the
strip 3 is tilted in such a way that it runs parallel to the crosspiece longitudinal axis L1,
that is to say it rests against the crosspiece 2. As soon as the crosspiece 2 has passed
fully through the hole 25, the resilient tongue 20 causes the crosspiece 2 to tilt relative
to the strip 3. If the strip 3 is then pulled, the crosspiece 2 comes to rest against a rear
side 27 of the thin-walled building component 24 remote from the user, as shown in
Figure 6. During this operation the strip 3 serves both for holding and for positioning
and manipulating the crosspiece 2. By virtue of the resilient elements 15, the halves 12
of the contact body 8 move apart from one another again after passing through the
hole 25. A sleeve having a collar can then be pulled along the strip 3 as far as the hole
and the strip can be cut off at the sleeve (not shown), so that the position of the
crosspiece 2 is fixed. Finally, an article (not shown) can be fixed in place by means of
a screw (not shown), especially a metric screw, the screw being screwed into the
threaded through-hole 6.

In the case of substantial loads, for example when fixing a heavy lamp, those loads
are transmitted to the supporting body 7 via the screw and the threaded through-
hole 6. As a result of its material- and shape-related rigidity, the supporting body 7 is
able to distribute the arising forces over its entire length and transmit them to the
contact body 8. Since the halves 12, after passing through the hole 25, have been
moved apart from one another again and, in addition, have a large bearing surface 17,
the load can be distributed over a large surface area on the rear side 27 of the thin-
walled building component 24. This reduces the risk of breakout in comparison with
known toggle fixings. It can nevertheless happen, however, that the thin-walled
building component 24 sags, that is to say bulges, slightly. In order that this does not
result in stress peaks in the region of the front and rear ends of the supporting body 7,
the front and rear ends of the supporting edge 10 are each inclined with respect to the
crosspiece longitudinal axis Ly and in that region form a support surface 28 pointing
obliquely outwards (Figure 1).

When the toggle fixing 1 is used, for example, in the region of a ceiling, it can happen
that, on drilling the hole 25, there is not a cavity behind the thin-walled building
component 24, but, for example, a wooden lath as supporting structure for the thin-
walled building component 24. In that case the crosspiece 2 cannot be tilted behind
the thin-walled building component 24. The toggle fixing 1 can nevertheless be used
for fixing. For that purpose the toggle fixing 1 is first inserted fully into the hole 25 and
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the strip 3 is cut off so that it no longer protrudes from the hole 25. The article to be
fixed can then be put in place and a screw screwed through a drilled hole or the like in
the article into the screw channel 13 of the toggle fixing 1. This corresponds to using
the toggle fixing 1 similarly to an expansible fixing plug in a solid material. The screw
channel 13 can also be interpreted as a slot 29 in the crosspiece 2. As a result of the
screwing-in, the halves 12 are pressed apart from one another, so that the toggle
fixing 1 expands in the hole 25. Because the screw channel 13 is somewhat narrower
at the bottom than at the top, expansion can occur both laterally and towards the
bottom. By virtue of the narrowing of the screw channel 13 from the rear to the front,
the screw can initially be easily screwed in, resulting in expansion which prevents co-
rotation. When the screw passes into the narrower region of the screw channel 13, the
turning moment is increased but the expansion also increases, so that good purchase
is obtained. The teeth 16 likewise ensure good purchase in the hole 25. In particular,
they are able to dig into a soft substrate.

A toggle fixing 1' in accordance with a second exemplary embodiment is described
below with reference to Figures 8 to 10. Analogous elements are denoted by
corresponding reference numerals. To avoid repetitions, primarily the differences with
respect to the first exemplary embodiment will be discussed. In the toggle fixing 1' of
the second exemplary embodiment, both the contact body 8' and the supporting
body 7' consist of plastics material, but in the case of the supporting body 7' the
plastics material is a fibre-reinforced polyamide, while in the case of the contact
body 8' it is a polyamide without fibre reinforcement, so that the supporting body 7' is
again stronger and harder than the contact body 8'. The strip 3' is joined integrally with
the contact body 8' and in the relaxed state projects perpendicularly to the crosspiece
longitudinal axis Li. On account of the resilience of the plastics material, in this case
too the strip 3' can be tilted with respect to the crosspiece 2'. The crosspiece 2' has a
cylindrical basic shape which, to form a bearing surface 17', has a planar flattened
portion on a supporting side 19'. At the front and rear the crosspiece 2' has a truncated
cone shape, so that at the front end an insertion slope 26' is formed. The opening 5'
does not have a thread, but has ribs 30 distributed over the circumference and running
in the direction of the opening longitudinal axis Lo, which ribs especially allow a self-
tapping screw to be screwed in easily.

The contact body 8', which, like the supporting body 7', is mirror-symmetrical with
respect to a plane parallel to the crosspiece longitudinal axis Ly and to the opening
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longitudinal axis Lo, has a flat main body 31 which corresponds in width and length to
the width and length, respectively, of the crosspiece 2'. The contact body 8' projects
slightly beyond the supporting body 7' in respect of length and width. An arch 32
projects upwards from the contact body 8' at its front and rear ends. In addition, at the
rear, two rounded tabs 33 project in the direction of the crosspiece longitudinal axis L.
On the lower side, the contact body 8' forms a substantially planar bearing surface 17/,
the bearing surface 17' running slightly obliquely upwards at the front and rear. In the
centre, over approximately 30 percent of the length of the crosspiece 2', the bearing
surface 17' has a recess 34 in the form of a shallow groove-like setback 35. In the
region of the recess 34 there is also arranged a circular aperture 36 which is aligned
coaxially with respect to the opening longitudinal axis L.. On the upper side of the
contact body 8', to the front and rear of the aperture 36 there are arranged arcuate
bearing portions 37 which are elongate in the direction of the crosspiece longitudinal
axis Ly and extend as far as the arches 32. While the front bearing portion 37 is formed
so as to be continuous transversely with respect to the crosspiece longitudinal axis L,
the rear bearing portion 37 is traversed by an upwardly projecting bar-like bridge 38
which extends from the aperture 36 as far as the rear arch 32.

The supporting body 7' is shaped on its lower side so as to be substantially
complementary to the upper side of the contact body 8' and rests against the latter so
that the supporting body 7' and the contact body 8' together form a substantially solid
crosspiece 2. As a result of its arcuate construction on the lower side, the supporting
body 7' forms support faces 28' which face obliquely outwards at the front and rear.
The supporting body 7' has a collar 39 which lengthens the opening 5' towards the
bottom along the opening longitudinal axis L> and projects through the aperture 36, so
that it projects beyond the contact body 8' towards the bottom. At the front and rear the
supporting body 7' has respective extension pieces 40 which engage in the arches 32,
with the result that the contact body 8' is held by the supporting body 7'. At the location
where the bridge 38 is arranged in the contact body 8', a slot 29' extends over the
entire height over the length of the bridge 38 in the supporting body 7'. A short centring
opening 41 leads into the slot 29' from the rear.

If the toggle fixing 1' as shown in Figure 10 is used in a thin-walled building
component 24' having a cavity on the rear side 27', the mounting operation
corresponds to the first exemplary embodiment. The tabs 33 serve for better tilting of
the crosspiece 2' on the rear side 27'. Since the collar 39 protrudes, it projects into the
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hole 25' in the thin-walled building component 24' and is able to transmit forces acting
transversely with respect to the opening longitudinal axis L> from the crosspiece 2'
directly to the thin-walled building component 24"'.

If the toggle fixing 1' as described above for the first exemplary embodiment is used
similarly to an expansible fixing plug in a solid building material, the screw passes
through the centring opening 41 into the slot 29', which acts as screw channel 13'. The
contact body 8' is thereby pressed towards the bottom and expands the supporting
body 7'. The screw can optionally be driven self-tappingly beyond the slot 29' into the
crosspiece 2'.
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List of reference symbols

Toggle fixing

toggle fixing

crosspiece

strip

bearing pin

opening

threaded through-hole
supporting body

contact body

limb of the supporting body 7
supporting edge of the supporting body 7
bulge of the limbs 9

half of the contact body 8
screw channel

resilient bridge

resilient element

tooth

bearing surface

point

supporting side

resilient tongue

locking lug

aperture

fixing arrangement

thin-walled building component
hole

insertion slope

rear side of the thin-walled building component 24, 24'
support surface

slot

ribs

main body of the contact body 6'
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1

PATENTIKRAYV

1. Vippedyvel (1, 1) med en skrue til fastggrelse af en genstand til en tyndveegget
bygningsdel (24, 24")

- med en bjeelke (2, 2’), som til fastgarelse kan skubbes ind i et hul (25, 25"),
som udstraekker sig langs en bjzelkeleengdeakse (L;), og som omfatter en ab-
ning (5, 5') til optag af skruen, hvor abningen (5, 5’) udstreekker sig langs en
abningslaengdeakse (L;) pa tveers af bjeelkeleengdeaksen (L;), og

- med et band (3, 3’), som er forbundet med bjeelken (2, 2’), og som tjener til
at holde og at positionere bjeelken (2, 2’) ved monteringen, hvor bjeelken (2,
2’) pa en mod bandet (3, 3') vendende side danner en baereside (19, 197),

kendetegnet ved, at bjeelken (2, 2) omfatter en skruekanal (13, 13’), som
udstreekker sig langs en kanallzengdeakse (Ls), der stdr i det vaesentlige parallelt med
bjeelkelaengdeaksen (L;), og i hvilken en skrue er drevet ind, navnlig skruet ind, pa en s&-
dan made, at bjeelken (2, 2') er ekspanderet.

2. Vippedyvel ifglge krav 1, kendetegnet ved, at skruekanalen (13, 13") ud-
streekker sig over mindst en femtedel, navnlig mindst en tredjedel, at leengdeudstraeknin-
gen af bjaelken (2, 2°).

3. Vippedyvel ifglge krav 1 eller 2, kendetegnet ved, at skruekanalen (13)
udstreekker sig over hele leengden af bjeelken (2).

4. Vippedyvel ifolge ét af kravene 1 til 3, kendetegnet ved, at skruekanalen
(13, 13’) indsneevrer sig i en retning.

5. Vippedyvel ifolge ét af kravene 1til4, kendetegnet ved, at bjelken (2, 2')
omfatter en slids (29, 29’), som i det veesentlige forlgber parallelt med bjeelkela&engdeaksen
(Ly).

6. Vippedyvel ifalge ét af kravene 1 til 5, kendetegnet ved, at en forste kom-
ponent af bjeelken (2, 2’) danner et baerelegeme (7, 7'), og at en anden komponent danner
et anleegslegeme (8, 8’) i omradet af beeresiden (19, 19’) til fladt anleeg mod en tyndvaeg-
get bygningsdel (24, 24).

7. Vippedyvel ifglge krav 6, kendetegnet ved, at den fgrste komponent er
hardere end den anden komponent.

8. Vippedyvel ifglge krav 6 eller 7, kendetegnet ved, at skruekanalen (13,
13’) dannes i det mindste delvist af anleegslegemet (8, 8’).

9. Vippedyvel ifolge ét af kravene 6 til 8, kendetegnet ved, at skruekanalen
(13’) er anbragt mellem anlaegslegemet (8’) og baerelegemet (7').

10. Vippedyvel ifglge ét af kravene 6 til 9, kendetegnet ved, at anleegslege-
met (8, 8') i det mindste i de to yderste tredjedele af leengdeudstraekningen af bjeelken (2,
2’) rager ud over beerelegemet (7, 7°) pa baeresiden (19, 19') i retning af abningsleengde-
aksen (L»).

11. Vippedyvel ifalge ét af kravene 6 til 10, kendetegnet ved, at anlaegslege-
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met (8) bestar af mindst to dele, navnlig to halvdele (12).

12. Vippedyvel ifglge krav 11, kendetegnet ved, at delene, navnlig de to
halvdele (12), er beveegelige i forhold til hinanden i en retning pd tvaers af bjeelkeleengde-
aksen (L;).

13. Vippedyvel ifglge krav 11 eller 12, kend e te g n et ved, at delene, navnlig de
to halvdele (12), er forbundet med hinanden, navnlig i ét stykke, ved hjeelp af et fjeder-
element (15).

14. Vippedyvel ifglge ét af kravene 6 til 13, kendetegnet ved, at baerelegemet
(7) i det mindste afsnitsvis omfatter et U-formet tvaersnit.

15. Vippedyvel ifslge ét af de foregdende krav, kendetegnet ved, at mindst
én ende af bjeelken (2, 2) omfatter en indfgringsskraflade (26, 26°).
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