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Description

Toggle fixing

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

Patent specification DE 1 121 792 discloses a toggle fixing for fixing an article, for
example a lamp, to a thin-walled building component. The building component is, for
example, a plasterboard panel. 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 drilled
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 drilled hole, it can be
tilted in the cavity located behind the building component so that a supporting side of the
crosspiece 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 into the
threaded bore. Such a screw can be used to fix the article to the visible side of the
building component facing towards the user. A disadvantage of the known toggle fixing is
that the threaded bore is designed only for screws having a specific external diameter
and a specific thread form. If a screw differs from the intended form of screw, then either,
in the case of too small a diameter, it has no purchase in the threaded bore or, in the
case of too large a diameter, the crosspiece turns with the screw when the latter is being
screwed in, so that the screw cannot be fully screwed into the threaded bore.

The problem of the invention is therefore to provide a generic toggle fixing which can be
used with screws of an extremely wide variety of diameters and thread forms.

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
behind which there is a cavity has a crosspiece and a strip which is connected to the
crosspiece. The strip serves for holding the crosspiece during mounting. The connection
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between the crosspiece and the strip can be in the form of a pivot bearing, so that the
strip can be pivoted relative to the crosspiece. A clip connection, for example, is also
possible however. In particular, the connection is integral, so that the strip can be
manufactured together with the crosspiece or with parts of the crosspiece. On the side
facing towards the strip the crosspiece forms a supporting side for contact with the thin-
walled building component. The crosspiece extends along a crosspiece longitudinal axis.
"Crosspiece" denotes especially a component the dimensions of which transverse with
respect to the crosspiece longitudinal axis are smaller than in the direction of the
crosspiece longitudinal axis. A circle circumscribing the crosspiece, the centre point of
which circle lies on the crosspiece longitudinal axis and the radius of which is normal with
respect to the crosspiece longitudinal axis, accordingly has a diameter that is smaller
than or equal to the diameter of a drilled hole in the thin-walled building component
through which the crosspiece is introduced in order to fix an article to the thin-walled
building component using the toggle fixing. The extent of the crosspiece in the direction
of the crosspiece longitudinal axis is greater than the diameter of the drilled hole, so that
the crosspiece, after tilting in the cavity, is no longer able to move out of the drilled hole
when its supporting side rests against the rear side of the building component. The
crosspiece has an opening for receiving a screw. The opening extends along an opening
longitudinal axis transverse with respect to the crosspiece longitudinal axis, "transverse"
here meaning that the opening longitudinal axis and the crosspiece longitudinal axis are
not parallel or identical. In particular, the two longitudinal axes are substantially
orthogonal to one another; in particular they may intersect. In the opening there can be
arranged an internal thread which is preferably implemented as a standard metric thread
in accordance with DIN 202 (1999-11) or as a standard inch thread (UNC) in accordance
with the "Unified Thread Standard", so that hexagonal screws having a standard thread,
which are often used for toggle fixings, can be screwed into the internal thread.

According to the invention there is arranged on the crosspiece at least one
counterbearing element having a spacing from the opening longitudinal axis that is less
than half the internal diameter of the opening. "Internal diameter" means the diameter of
a circular cylinder inscribed in the opening, the axis of which lies on the opening
longitudinal axis. The "spacing" refers here to the shortest distance between a free end
of the counterbearing element and the opening longitudinal axis. In other words, it means
that the free end of the counterbearing element on projection of the counterbearing
element in a radial plane of the opening longitudinal axis projects into a projection of the
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free cross-section of the opening. Once the counterbearing element is arranged in the
opening, the free end of the counterbearing element projects into the opening and thus
reduces the free cross-section of the opening locally. The screw inserted into the
opening engages with its thread behind the counterbearing element, so that the screw is
held in the opening. The opening can be provided with an internal thread, the thread of
which is complementary to an external thread of a screw preferred for the toggle fixing. In
that case the core diameter of the internal thread corresponds to the internal diameter of
the opening. If the external diameter of a screw is smaller than that of the preferred
screw, it will not find sufficient purchase in the internal thread but will find purchase on
the counterbearing element. With the aid of the counterbearing element, screws having a
diameter smaller than the internal diameter of the opening or smaller than the core
diameter of the internal thread can be held in the opening of the toggle fixing. In addition,
it is possible to use screws the pitch of which does not correspond to the pitch of the
internal thread or the thread form of which differs from that of the internal thread.

In order that the counterbearing element is able to engage behind the thread of a screw,
the height of the counterbearing element, at least in the region of its free end, in the
direction of the opening longitudinal axis is less than the length of the opening. In
particular, the height of the counterbearing element is a maximum of 20 % of the length
of the opening. In particular, the height of the counterbearing element is smaller than the
axial spacing between two adjacent thread flanks of a preferred screw which, together
with the toggle fixing, forms a fixing unit. In particular, the height is less than
2.5 millimetres, especially smaller than 2.0 millimetres. If an internal thread is provided in
the opening, the internal thread can be implemented as a standard metric or inch thread
and the counterbearing element can be designed for engagement behind the thread
flanks of wood screws and/or chipboard screws, which usually have a larger pitch, a
greater thread depth and a smaller flank angle than a screw having a standard thread.

Preferably the spacing of the counterbearing element from the opening longitudinal axis
is at least 1.0 millimetre, especially at least 1.5 millimetres, especially at least 2.0 milli-
metres, smaller than half the internal diameter of the opening. In particular, the spacing is
less than half the internal diameter of the opening. The free end of the counterbearing
element can also project beyond the opening longitudinal axis and intersect therewith.
Accordingly, screws of extremely different diameters can be introduced into the opening
and held in the opening by means of the counterbearing element.
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In order that a screw can be screwed through the opening even when it has a core
diameter that is larger than the spacing of the counterbearing element together with half
the diameter of the opening, the counterbearing element is formed in such a way that, on
insertion of a screw into the opening, it can be moved away from the opening longitudinal
axis. In that case the counterbearing element of the screw yields radially and in the
direction in which the screw is introduced into the opening. The counterbearing element
accordingly makes room for the screw, so that the screw is able to pass through the
opening. For that purpose the counterbearing element is preferably in the form of a
cantilever arm, the free end of which is directed away from the supporting side of the
crosspiece. In particular, the free end is of planar construction, it being possible for the
surface to have a chamfer in order to facilitate engagement in the thread of a screw. The
free end accordingly has an end edge which runs transversely with respect to the
crosspiece longitudinal axis, but substantially in a radial plane of the opening longitudinal
axis. "Transversely" means here especially that a straight line running normally with
respect to the end edge encloses with the crosspiece longitudinal axis an angle of
from 0° to 15°, especially an angle of from 5° to 10°. "Substantially in a radial plane of the
opening longitudinal axis" means here an inclination relative to the opening longitudinal

axis of less than 15°, especially less than 10°.

The counterbearing element preferably has a bearing region by means of which the
counterbearing element is mounted, especially rigidly mounted, on and/or in the
crosspiece. In addition, the counterbearing element has an engagement region which is
bent at an angle relative to the bearing region. Accordingly, the bearing region can
readily be matched to the shape of the crosspiece, while the angled engagement region
serves for interaction with the screw. In particular, for engagement in the thread of the
screw a thread element is provided on the side of the engagement region that faces
towards the supporting side of the crosspiece.

The counterbearing element is preferably of plate-like construction and is mounted in a
receptacle of the crosspiece. "Plate-like" means that the thickness of the counterbearing
element is significantly less than the width and the length of the counterbearing element.
In particular, the thickness is smaller by the factor 5 to 10. In particular, the counter-
bearing element has a thickness that is smaller than 2.0 millimetres, especially smaller
than 1.5 millimetres, and especially smaller than 1.2 millimetres. The receptacle is
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especially configured in such a way that the counterbearing element is rigidly connected
to the crosspiece.

Furthermore, it is preferable for the bearing region to have two bearing limbs which are
separated from one another by a slot, the slot preferably being U-shaped. In particular,
the width of the slot corresponds to at least the width of a bearing limb. The slot can be
oriented in the direction of the crosspiece longitudinal axis or transversely thereto,
especially orthogonally with respect to the crosspiece longitudinal axis. As a result of the
U-shaped configuration, the bearing surface of the bearing limbs is rounded and is
enlarged in the region of the slot, so that compressive forces acting in the plate plane of
a plate-like counterbearing element can be introduced into the crosspiece over a large

surface area.

In a preferred embodiment, the crosspiece has a receptacle having two receiving
openings for receiving the bearing limbs, the receiving openings being separated from
one another by a reinforcing rib. The reinforcing rib reinforces the wall of the receptacle
so that the wall does not bend, or bends only very slightly, even when the counterbearing
element is subjected to a bending moment by the screw.

Preferably the counterbearing element is made of metal which, on account of its
resilience and strength, can be of relatively thin construction, so that it can be bent
without a large amount of force when a screw is passed through the opening, but
nevertheless holds the screw with sufficient resistance. In addition, the crosspiece is
made of plastics material, so that it is economical to produce in an injection-moulding
process.

The invention is explained in greater detail below with reference to two exemplary

embodiments shown in the drawing, wherein

Figure 1 is a side view of a first toggle fixing according to the invention with a
chipboard screw screwed in;

Figure 2 shows an axial section through the first toggle fixing according to the

invention in accordance with Figure 1;
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Figure 3 shows an axial section through the first toggle fixing according to the
invention without a screw;

Figure 4 is a plan view of the first toggle fixing according to the invention without a
screw;

Figure 5 is a side view of the first toggle fixing according to the invention with a

screw having a standard metric thread;

Figure 6 shows an axial section through the first toggle fixing according to the

invention with a screw having a standard metric thread;

Figure 7 shows a section along line VII-VII of Figure 1;

Figure 8 is a perspective view of a counterbearing element;

Figure 9 is a perspective view of a second toggle fixing according to the invention;

Figure 10 is a plan view of a third toggle fixing according to the invention; and

Figure 11 is a perspective view of a counterbearing element of the toggle fixing of
Figure 10.

Figures 1 to 7 show a first toggle fixing 1 according to the invention with which an article
can be fixed to a thin-walled building component, for example a plasterboard panel,
behind which there is a cavity. The article and the building component are not shown in
the drawing. The toggle fixing 1 consists of a crosspiece 2, a strip 3 and a counter-
bearing element 4 which is mounted clamped in a receptacle 5 of the crosspiece 2. The
strip3 is elongate and produced from plastics material in one piece with the
crosspiece 2. In the region of the connection 6 between the strip 3 and the crosspiece 2
the strip 3 is rounded and reduced in cross-section, so that it is able to rotate relative to
the crosspiece 2 by bending resiliently. The strip 3 serves for holding and for positioning
the crosspiece 2 during mounting of the toggle fixing 1 on the building component. The
crosspiece 2 extends along a crosspiece longitudinal axis La over its length Lg, while the
height Hg (Figure 1) and the width Bg (Figure 4) of the crosspiece 2 extend radially with
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respect to the crosspiece longitudinal axis La and are smaller than the length Ls. The
length Lg of the crosspiece 2 is substantially four times as great as the height Hg or the
width Bg, which are substantially of equal size. Facing towards the strip 3 the
crosspiece 2 has a flat supporting side 7 for contact with the side of the building
component facing towards the cavity. Arranged centrally on the crosspiece 2 in relation
to its length Lg and its width Bg there is an opening 8 in the form of a threaded bore
which passes through the crosspiece 2 over its entire height Hs, which opening has an
internal thread 9 implemented as a standard metric thread. The opening 8 serves for
receiving a screw 10a, 10b and extends along an opening longitudinal axis Lo which runs
at an angle of 90° transversely with respect to the crosspiece longitudinal axis Ls and
normally with respect to a plane parallel to the flat supporting side 7. A screw 10b having
a standard metric thread can be screwed into the internal thread 9, the diameter of which
screw is complementary to that of the internal thread 9. This is shown in Figures 5 and 6.

In order that a screw 10a having an external diameter Da that is smaller or only negligibly
larger than the core diameter Dk of the internal thread 9 can also be held in the
opening 8, a spacing Aw of the free end 11 of the counterbearing element 4 from the
opening longitudinal axis Ls is less than half the internal diameter Dk of the opening 8,
the internal diameter Dk being equal to the core diameter of the internal thread 9. Half
the core diameter is accordingly equal to the radius ro of the free cross-section of the
opening 8 (see Figures 3 and 4). In the case of the toggle fixing shown, the spacing Aw
is 0.25 millimetre at an internal diameter Dk of 4.5 millimetres and is accordingly
2 millimetres less than half the internal diameter D« of the opening 8. The counterbearing
element 4, which is made from a thin, 0.8 millimetre thick steel sheet, is shown in
Figure 8. The counterbearing element 4 is of plate-like construction and has a bearing
region 12 having two bearing limbs 13 which are separated from one another by a U-
shaped slot 14. The bearing region 12 is adjoined by an engagement region 15 which, on
account of its being bent at a bending point 16, is bent at an angle of 45° relative to the
bearing region 12, with the result that the height Hw of the counterbearing element 4 in
the region of the opening 8, measured in the direction of the opening longitudinal axis L,
is approximately 1.2 millimetres. The engagement region 15 tapers on the side facing
away from the bending point 16 and ends in the free end 11. Once the counterbearing
element 4 is installed in the receptacle 5, it forms a cantilever arm the free end 11 of
which, as a result of its being bent at an angle, is directed away from the supporting
side 7 of the crosspiece 2, which makes it easier for a screw 10a, 10b to be inserted into
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the opening 8 and held therein. The receptacle 5 has two groove-like receiving
openings 17 (see Figure 7) in which the bearing limbs 13 are mounted in surface contact
and substantially without play, so that the counterbearing element4 is held firmly
clamped in the receptacle 5. The two receiving openings 17 are separated from one
another by a reinforcing rib 18 which fills the slot 14 and connects the walls 19 with which
the bearing limbs 13 are in surface contact. The reinforcing rib 18 prevents the walls 19
from moving away from one another and the receptacle 5 from being widened when a

bending moment acts on the counterbearing element 4.

If a screw 10a having an external diameter Da that is smaller than the internal diameter
Dk is introduced into the opening 8, as shown in Figures 1 and 2 with the aid of a
screw 10a — a chipboard screw having an external thread 20a with an external diameter
Da of 4 mm — then the external thread 20a, on account of the external diameter Da being
too small, cannot engage in the internal thread 9, the thread form of which, in addition,
differs from that of the external thread 20a. The screw 10a can therefore be pushed into
the opening 8 until it strikes the counterbearing element 4 by which it is pressed against
the wall of the opening 8 located opposite the free end 11 of the counterbearing
element 4. The screw 10a then lies eccentrically in the opening 8 and can be screwed
further into the opening 8 by rotation, in the course of which the free end 11 of the
counterbearing element 4 engages behind the external thread 20a, so that the screw 10a
is held in the opening 8. The external thread 20a can, in addition, cut into the wall of the
opening 8 located opposite the counterbearing element 4, with the result that the
purchase of the screw 10a in the opening 8 is improved. When an article is fixed to a
building component with the toggle fixing 1 and the screw 10a, a tensile force acts in the
screw 10a, which tensile force acts on the free end 11 of the counterbearing element 4
and pulls the counterbearing element 4 in the direction of the supporting side 7, in the
course of which there is transmitted to the counterbearing element 4 a compressive force
and a bending moment which is introduced into the crosspiece 2 by means of the
receptacle 5 and transmitted as a compressive force to the building component via the
supporting side 7. Accordingly the article is clamped against the building component with
the toggle fixing 1 and the screw 10a.

The article can, however, also be fixed to a building component by means of the toggle
fixing 1 with a screw 10b having a standard metric thread that fits the internal thread 9,
as shown in Figures 5 and 6. For that purpose, the screw 10b is screwed into the internal
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thread 9. The counterbearing element 4 is moved away from the supporting side 7 and
the opening longitudinal axis Lo when the screw 10b strikes the engagement region 15 of
the counterbearing element 4. The bearing region 12 is weakened by the slot 14 so that
the portion of the counterbearing element 4 projecting from the receptacle 5 is movable
accordingly, the spacing Aw between the free end 11 of the counterbearing element 4
and the opening longitudinal axis Lo being enlarged, with the result that a free passage is
formed through which the screw 10b can be screwed. The free end 11 can enter into
engagement with the metric external thread 20b of the screw 10b, but this is not
absolutely necessary. The screw 10b is already held securely in the internal thread 9
which is complementary to the external thread 20b.

The second toggle fixing 21 according to the invention shown in Figure 9 differs from the
first toggle fixing 1 according to the invention shown in Figures 1 to 7 only in that, in the
region of the opening 8, there is arranged a further, second counterbearing element 24
which is of identical configuration to the first counterbearing element 4 but, in relation to
the first counterbearing element 4, is mounted rotated through 180° with respect to the
opening longitudinal axis Ly on the crosspiece 22 in a second receptacle 25. By the use
of two counterbearing elements 4, 24 it is possible for higher loads to be transmitted from
a screw into the crosspiece 22 and/or for screws having a smaller diameter to be held in
the opening 8.

Figure 10 shows a further toggle fixing 31 according to the invention which likewise has
two counterbearing elements 34 in the region of the opening 8. A counterbearing
element 34 is shown in Figure 11. The toggle fixing 31 does not have an internal thread
in the region of the opening 8. In order that the toggle fixing 31 can likewise be used with
different screws 10a, 10b, the planar free end 11 has a chamfer 36, and accordingly the
free end 11 has an end edge 37 of small height which is suitable for engagement in a
metric external thread 20b of a screw 10b. The end edge 37 runs transversely with
respect to the crosspiece longitudinal axis La, but substantially parallel with respect to the
supporting side 7. "Transversely" means here that a straight line g running normally with
respect to the end edge 37 forms an angle o of 7° with the longitudinal axis La of the
crosspiece 32. This makes it easier to screw a metric screw 10b into the region between
the two counterbearing elements 34. In addition, on the sides of their engagement
regions 45 facing towards the opening 8 the counterbearing elements 34 each have a
thread element 38 which forms part of a turn of an internal thread in which the metric
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screw 10b is able to engage. As a result, the metric screw 10b finds good purchase in
the toggle fixing 31.

The counterbearing element 34 shown in Figure 11 has a laterally open, U-shaped
slot 44 which separates two bearing limbs 43 from one another in the longitudinal
direction. The bearing limbs 43 form the bearing region 42 which adjoins the engage-
ment region 45 at the bending point46. The counterbearing element 34 can be
introduced into a laterally open receiving opening 47 transversely with respect to the
longitudinal axis La.



DK/EP 3283776 T3
-11 -

List of reference symbols

Toggle fixing
1,21, 31 toggle fixing
2,22,32 crosspiece
3 strip
4,24, 34 counterbearing element
5, 25,35 receptacle
6 connection
7 supporting side
8 opening
9 internal thread
10a, 10b  screw
11 free end of the counterbearing element 4, 24, 34
12,42 bearing region
13, 43 bearing limb
14, 44 slot
15, 45 engagement region
16, 46 bending point
17,47 receiving opening
18 reinforcing rib
19 wall
20a, 20b  external thread of the screw 10a, 10b
36 chamfer
37 end edge
38 thread element
Aw spacing of the free end 11 from the opening longitudinal axis Lo
Be width of the crosspiece 2, 22, 32
Da external diameter of the screw 10a
Dk internal diameter of the opening 8
g straight line
He height of the crosspiece 2, 22, 32
Hw height of the counterbearing element 4, 24, 34

La longitudinal axis of the crosspiece 2, 22, 32
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Ls length of the crosspiece 2, 22, 32
Lo longitudinal axis of the opening 8

ro radius of the free cross-section of the opening 8
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PATENTIKRAYV

1. Vippedyvel (1, 21, 31) til fastggrelse af en genstand til en tyndveegget bygnings-
del,

hvilken vippedyvel omfatter en bjeelke (2, 22, 32) og et band (3), som er forbundet
med bjeelken (2, 22, 32), og som tjener til at holde bjeelken (2, 22, 32) ved montagen,
hvor bjaelken (2, 22, 32) udstraekker sig langs en bjeelkelaengdeakse (La), og pa den mod
bandet (3) vendende side omfatter en baereside (7) til anlaag mod bygningsdelen, og

hvor bjeelken (2, 22, 32) omfatter en dbning (8) til optag af en skrue (10a, 10b),
hvor dbningen (8) udstraekker sig langs en dbningsleengdeakse (Ls) pa tvaers af bjeelke-
laeengdeaksen (La),

kendetegnet ved, at

der pd bjaelken (2, 22) er anbragt mindst et modstandselement (4, 24), som omfat-
ter en afstand (Aw) fra abningsleengdeaksen (Lo), hvilken afstand er mindre end den halve
indvendige diameter (Dx) af abningen (8).

2. Vippedyvel ifglge krav 1, kendetegnet ved, at afstanden (Aw) af mod-
standselementet (4, 24, 34) fra abningslaengdeaksen (Ls) er mindst 1,0 millimeter, for-
trinsvis mindst 1,5 millimeter, navnlig mindst 2,0 millimeter, mindre end den halve ind-
vendige diameter (D«) af abningen (8).

3. Vippedyvel ifglge krav 1 eller 2, kendetegnet ved, at modstandselementet
(4, 24, 34) er udformet sdledes, at det ved en indfgring af en skrue (10a, 10b) i &bningen
(8) kan beveeges veek fra abningslaengdeaksen (Lo).

4. Vippedyvel ifglge ét af kravene 1til 3, kendetegnet ved, at modstandsele-
mentet (4, 24, 34) er udformet som udkragningsarm, hvis frie ende (11) er rettet veek fra
beerersiden (7) af bjeelken (2, 22, 32).

5. Vippedyvel ifglge ét af kravene 1 til 4, kendetegnet ved, at modstandsele-
mentet (4, 24, 34) omfatter et lejeomrade (12, 42) og et indgrebsomrade (15, 45), hvor
indgrebsomradet (15, 45) er vinklet i forhold til lejeomradet (12, 42).

6. Vippedyvel ifglge ét af kravene 1til 5, kendetegnet ved, at modstandsele-
mentet (4, 24, 34) er udformet pladeformet, og er lejret i et optag (5, 25, 35) af bjeelken
(2, 22, 32).

7. Vippedyvel ifalge krav 5 eller kravene 50g 6, kendetegnet ved, at lejeom-
radet (12, 42) omfatter to lejeben (13, 43), som er adskilt fra hinanden ved hjeelp af en
slids (14, 44), hvor slidsen (14, 44) fortrinsvis er udformet U-formet.

8. Vippedyvel ifglge krav 7, kendetegnet ved, at optaget (5, 25, 35) omfatter
to optagedbninger (17, 47) til optag af lejebenene (13, 43), hvor optagedbningerne (17,
47) er adskilt fra hinanden ved hjeelp af et forsteerkningstrin (18).

9. Vippedyvel ifglge ét af kravene 1til 8, kendetegnet ved, at modstandsele-
mentet (4, 24, 34) er af metal, og at bjeelken (2, 22, 32) er af plast.

10. Vippedyvel ifglge ét af kravene 1til 9, kendetegnet ved, at dbningen (8)
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omfatter et indvendigt gevind (9), der er udfgrt som et standard, metrisk gevind eller som
et UNC-gevind.
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