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(57) Abstract: The present invention relates to a screw nail (1) for connecting plane components in dry construction by means of
an automatic nailer, in particular for fixing surface elements onto a metallic substructure. The screw nail has a shaft (2) with a
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constantly towards the head (3).
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DESCRIPTION

Screw Nail

The present invention relates to a screw nail for con-
necting plane components in dry construction by means of
an automatic nailer, in particular for fixing surface
elements onto a metallic substructure, the screw nail
having a shaft on one end region of which a head, and on
the other end region of which a deformation region ex-
tending to a point or to a shape similar to a point is

formed, the shaft being provided with a knurling.

When attaching plasterboard panels onto metal substruc-
tures using positioning nails, loose joins are often pro-
duced which are due to insufficient interlocking of the
attachment means and the supporting substructure. Upon
close examination it is shown that a technically satis-
factory hold is generally only produced by the attachment
means not being driven in at exact right angles to the
surface, but by being at different angles to one another,
thus preventing one another from slipping out of the com-
ponents to be attached. Alternatively one can use screw
nails which are subjected to a rotational movement after

being inserted into the material to be joined.

CONFIRMATION COPY
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Screw nails of the type specified above are generally
known. Therefore, for example, a nail is known from Ger-
man utility model DE 7 805 747 which has a substantially
cylindrical, knurled shaft and is used to attach surface
elements, such as for example plasterboard panels, onto
metallic components. The knurling of the nail shown in
this publication extends substantially parallel to an ax-

ial extension of the shaft of the nail.

In order to achieve a rotatory movement of the screw nail
in addition to a translatory movement implemented by the
positioning device, and so to reduce the risk of unde-
sired loosening of the nail, after being driven in by
means of an automatic nailer, in a subsequent procedural
step the nail can be subjected manually to a rotational

movement.

Alternatively, it is also possible to use an automatic
nailer which implements both translatory and rotatory
movements. However, a disadvantage with such positioning
devices is that the latter require substantially more
time to drive the nail into the components to be joined
together in comparison to purely translatory automatic
nailers due to the implementation of rotatory movements
and also due to the change between the translatory and
the rotatory movement, and are also more expensive than

purely translatory nail positioning devices.
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In document DE 4 312 868 Cl a plastic nail for light-
weight and porous concrete is shown. For better fixing
of the nail it is proposed to form, in addition to an-
choring plates and axially extending displacement grooves
beneath the nail head, radially extending wings which
have a circumferential component designed to have in-
creasing strength towards the head and providing angular
momentum to the nail as it is driven in. However, the

production of these wings is very complex and expensive.

Furthermore, the nail is not suitable for penetrating
harder materials, such as for example sheet metal sub-
structures, and so the attachment of plasterboard panels
onto metal substructures is not possible, and its use is
restricted to the attachment of objects onto light-weight
or porous concrete. It is also only possible with great
difficulty to drive in the nails using an automatic
nailer due to the forces acting on the nail when pene-

trating the metal substructure.

Therefore, it is the object of the present invention to
provide a screw nail which can be driven in reliably by
means of an automatic nailer simply with a translatory

movement and which has improved pull-out values.

This object is achieved according to the invention in
that the shaft has a first knurling section, in particu-
lar in a region of the shaft adjacent to the hole forma-

tion region in which the knurling extends substantially
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parallel to a central axis of the shaft, and at least one
second knurling section adjacent to the latter, in which
an angle of elevation of the knurling formed between the
central axis of the shaft and the knurling increasing

constantly towards the head.

In other words, by providing knurling on the shaft of the
screw nail with a constantly increasing angle of eleva-
tion, it is achieved that when being driven in, the screw
nail implements a constantly increasing rotation movement
as it penetrates more deeply into the components to be
joined together due to the constantly increasing angle of
elevation of the knurling. By providing a rotational
movement of the screw nail it is achieved that the screw
nail rotates more softly into the components to be joined
together, or at least experiences elastic rotational pre-
tensioning which leads to the pull-out values of the
screw nail being substantially improved. The first knurl-
ing section extending parallel to the central axis of the
shaft provides stabilisation and maintenance of the posi-
tioning direction of the screw nail and the insertion of
a thread-type structure into the material penetrated by
the latter, and thus guarantees that the screw nail also
engages in the material and in this way initiates a sub-
sequent automatic rotational movement of the screw nail

in the material.

Trials have shown that optimal rotational properties of

the screw nail are achieved if a maximum angle of eleva-
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tion in the second or subsequent knurling section of the
knurling relative to the central axis of the shaft comes
within the range between 3° and 50°, preferably within
the range between 10° and 20°, even more preferably is

14-°.

In a further exemplary embodiment of the invention the
knurling has a number of knurling sections, the second or
a third knurling section having an uneven increase along

the shaft.

A particularly homogeneous movement of the screw nail
within the components to be joined together is achieved
if a profile of the knurling is disposed distributed

evenly around the circumference of the shaft.

The number of threads of the knurling distributed around
the circumference can be between 3 and 30, preferably in

the range between 5 and 20, more preferably 10.

Here a profile depth of the knurling can decrease towards
the point and come within the range between 0.01 and 0.15

mm.

In order to enable a particularly even crossover and the
most impact-free possible penetration of the knurling
into the components to be joined together, in one exem-
plary embodiment provision is made in the hole formation

region, in order to gently expand the components to be
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penetrated, to form sections tapering towards the point,
of which at least two of the sections have different de-

grees of tapering in relation to one another.

Particularly gentle penetration of the screw nail into
the components to be penetrated is achieved by the hole

formation region being at least partially ogival in form.

Alternatively, the hole formation region can also be at

least partially conical or ballistic in form.

In order to keep residual stresses caused by expansion of
the inlet opening of the plane material as small as pos-
sible, in one exemplary embodiment provision is made such
that two sections formed in the hole formation region are
connected to one another respectively by means of an in-
termediate stage which is in particular cylindrical. In
this way it is achieved that the hole expansion takes
place in stages, and between the expansions by means of
the cylindrical intermediate stages the material is given
the possibility of flowing, and so residual stresses are

broken down, at least in some regions.

Further advantageous embodiments of the present invention

are given by the sub-claims and by the following drawing.

This shows as follows:

Figure 1 a screw nail according to the invention.
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The single figure shows a screw nail 1 according to the
invention for connecting plane components in dry con-
struction by means of a high-speed automatic nailing de-
vice. The screw nail serves to fix surface elements onto
a metallic substructure, as generally known in dry con-
struction. The screw nail 1 according to the invention
has a shaft 2 on one end region of which a head 3, and on
the other end region of which a hole formation region 5
extending to a point 4 or to a shape similar to a point

are formed.

On the shaft 2 a knurling 6 comprising ten knurling sides
distributed evenly around the circumference of the shaft
is formed. Furthermore, in this exemplary embodiment of
the invention the knurling 6 is distributed over three
knurling sections 6a, 6b, 6c. In the first knurling sec-
tion 6a the knurling 6 extends constantly, substantially
parallel to the central axis of the shaft 2. In this
knurling section 6éa the angle of elevation formed between
the central axis of the shaft 2 and the knurling 6 is
substantially 0°. This parallel alignment of the knurling
section 6a leads to even penetration into the components
to be joined together and to uniform acceleration of the
screw nail 1, thus stabilising the direction of driving
in. The knurling section 6a of the knurling 6 further en-
sures that the screw nail 1 gains a better hold in the
components to be attached and introduces a thread-like

structure into the material penetrated by it, and so
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guarantees that the screw nail 1 also engages in the ma-

terial to be joined together.

In order to also add a rotatory component to the transla-
tory movement of the screw nail 1 in order to thus im-
prove the pull-out values of the screw nail 1, the angle
of elevation of the knurling in the second knurling sec-
tion 6b for initiating a rotational movement of the screw
nail 1 initially increases slightly by a few degrees in
order then, in the third knurling section 6c, to more
greatly increase knurling 6 towards the head 3. The
maximum angle of elevation of the knurling 6 according to
the screw nail 1 shown in relation to the central axis of
the shaft 2 is 14°. Here the knurling 6 is introduced
into the shaft 2 in an anti-clockwise direction, but can,
if required, also alternatively be arranged in a clock-

wise direction.

By providing the third knurling section 6c with a
strongly increasing angle of elevation, the screw nail 1
implements a rotation movement which leads to the pull-
out values of the screw nail 1 within the components to

be joined together being considerably improved.

Furthermore, the screw nail 1 according to the invention
has special shaping of the point 4. Here the screw nail
1 has a penguin- or dolphin-shaped point 4. The techni-
cal effect of this is that when penetrating the compo-

nents to be joined together, the material of the compo-
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nents is expanded in two stages. This means that in the
region of the knurling 6 the screw nail 1 engages quickly
and reliably in the components to be joined together.
For this purpose, with the first, very sharp point 4 the
material is first of all broken through, whereas it can
be expanded with the second part of the point 5a, 5b. 1In
this way the sheet metal material is opened more gently
than with conventional point geometry. For this purpose
the two sections 5a, 5b formed in the hole formation re-
gion 5 are connected to one another by means of a cylin-

drical intermediate stage 7.



WO 2011/063820 PCT/EP2009/008362
10

CLAIMS

1. A screw nail (1) for connecting plane components in
dry construction by means of an automatic nailer, in par-
ticular for fixing surface elements onto a metallic sub-
structure, the screw nail having a shaft (2) on one end
region of which a head (3), and on the other end of which
a hole formation region (5) extending to a point (4) or
to a shape similar to a point (5) are formed, the shaft
(2) being provided with a knurling (6), characterised in
that the shaft (2) has a first knurling section (6a), in
particular in a region of the shaft (2) adjacent to the
hole formation region (5) in which the knurling (6) ex-
tends substantially parallel to a central axis of the
shaft (2), and at least one second knurling section (6a)
adjacent to the latter, in which an angle of elevation
(5) of the knurling (6) formed between the central axis
of the shaft (2) and the knurling (6) increasing con-

stantly towards the head (3).

2. The screw nail (1) according to claim 1, character-
ized in that a maximum angle of elevation of the knurling
(6) relative to the central axis of the shaft (2) comes
within the range between 5° and 30°, preferably within
the range between 10° and 20°, even more preferably is

140,
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3. The screw nail (1) according to claim 1 or 2, char-
acterised in that at least one knurling section (6a, 6b,
6c), in particular the second (6b) or a third (6c) knurl-

ing section, has an uneven increase along the shaft (2).

4. The screw nail (1) according to any of the preceding
claims, characterised in that a profile of the knurling
(6) is arranged distributed evenly around the circumfer-

ence of the shaft (2).

5. The screw nail (1) according to any of the preceding
claims, characterized in that the number of threads of
the knurling (6) distributed around the circumference of
the shaft (2) are between 3 and 30, preferable in the

range between 5 and 20, more preferably 10.

6. The screw nail (1) according to any of the preceding
claims, characterised in that a profile depth of the
knurling (6) decreases towards the point (4) and comes

within the range between 0.01 and 0.15 mm.

7. The screw nail (1) according to any of the preceding
Claims 1 to 5, characterised in that on the hole forma-
tion region (5), in order to gently expand the components
to be penetrated, a number of sections (5a, 5b) tapering
towards the point (4) are formed, of which at least two
of the sections (5a, 5b) have different degrees of taper-

ing in relation to one another.
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8. The screw nail (1) according to any of the preceding
claims, characterised in that the hole formation region

(5) is at least partially ogival in form.

9. The screw nail (1) according to any of the preceding
claims, characterised in that the hole formation region

(5) is at least partially conical or ballistic in form.

10. The screw nail (1) according to any of the preceding
claims, characterised in that two sections (5a, 5b)
formed in the hole formation region (5) are connected to
one another respectively by means of an intermediate

stage (7) which is in particular cylindrical.
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