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DESCRIPTION

Field of the Invention

[0001] The present invention relates to a screw. The screw Is particularly useful for wood
material or composite material.

Background of the Invention

[0002] Screws are used more and more In favor of nails for fastening of wooden and other
building elements. Using a traditional self-tapping screw, a substantial axial force typically
needs to be applied before the rotation of the screw starts to drive the screw into the building
element. This may be uncomfortable for the user of the wood screws, In particular when
Installing the screws upwards or overhead In the forward direction. Furthermore, some time is
spent pushing each screw into the building element, which may add up to a substantial amount
of time considering the large number of screws that may need to be installed in connection with
a building project or similar.

[0003] One approach for reducing the needed axial force i1s disclosed by AU 2014202698. AU
2014202698 discloses a wood screw having a first tip portion with a circular cross-section and
a second tip portion with a polygonal cross-section. The second tip portion terminates In a
vertex of the polygonal cross-section, and the screw thread is configured without interruption
over the first and second tip portions. According to AU 2014202698, easy penetration of the
screw Is provided by a small cone angle and diameter of the first tip portion.

[0004] Although the small cone angle of the screw according to AU 2014202698 may be
beneficial in reducing the axial force needed in connection with installation of a screw, there still
appears to be room for improvement. In particular, there appears to be room for providing an
easy starting screw requiring an even lower initial axial force.

[0005] US 5,304,024 discloses a screw with a thread, whose front and rear flanks have a
different angle with respect to the screw's longitudinal axis.

summary

[0006] In view of the above-mentioned and other drawbacks of the prior art, it is an object of
the present invention to provide an improved screw, and In particular to provide an easy
starting screw requiring an even lower Initial axial force.

[0007] According to a first aspect not of the present invention, it is therefore provided a screw
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comprising a tip; a head for accommodating a tool to rotate the screw around a rotational axis
of the screw; and a thread extending from the tip towards the head, the thread having a thread
depth that varies along a length of the screw between a minimum thread depth and a
maximum thread depth, wherein the thread comprises a tip thread portion extending along one
half turn or less around the rotational axis of the screw and exhibiting a thread depth increase
within the tip thread portion corresponding to at least one half of the maximum thread depth.

[0008] By the term "thread depth” should be understood the extension of the thread in the
radial direction, that is, in a direction perpendicular to the rotational axis of the screw.

[0009] It should be understood that the thread need not extend uninterrupted from the tip
towards the head of the screw, but that the thread may be wholly or partly absent at one or
several locations from a tread starting point at the tip to an end of the thread.

[0010] Moreover, the screw may comprise an unthreaded portion adjacent to the head of the
SCrew.

[0011] The present invention Is based upon the realization that the configuration of the thread
In the close vicinity of the tip of the screw Is crucial to the starting behavior of the screw. In
particular, the present inventors have realized that a rapid increase at the tip of the axially
directed (towards the head of the screw) surface of the thread will result in a very efficient initial
conversion of torque to axial force driving the screw into the building element.

[0012] By configuring the thread to quickly approach its maximum thread depth, the axial
driving force of the screw will increase rapidly from the start of rotation, resulting in a quick
entry of the screw with reduced effort.

[0013] A screw, not according to the invention, having a thread portion at the tip (the tip thread
portion) that extends along one half turn or less around the rotational axis of the screw and
exhibits a thread depth increase within the tip thread portion corresponding to at least one half
of the maximum thread depth, will require a substantially lower axial force for initiating
penetration into a workpiece than a traditional wood screw with similar overall dimensions. As
explained above, this in turn provides for improved ergonomics and increased productivity.

[0014] Even more advantageously, the thread depth increase within the tip thread portion may
correspond to at least seventy percent of the maximum thread depth.

[0015] The thread depth increase within the tip thread portion may preferably be a monotonic
Increase to provide for the desired rapid increase of the axially directed surface of the thread.

[0016] To provide for the desired rapid starting action, the tip thread portion may
advantageously be located at or very close to the tip of the screw. For instance, the tip thread
portion may be located within three millimeters from the tip of the screw.



DK/EP 3368779 T3

[0017] Not according the present invention, the thread may extend from a thread starting point
at the tip of the screw, and the thread may further exhibit a first average rate of increase of the
thread depth with respect to rotational angle around the rotational axis along a first half turn
from the thread starting point; and a second average rate of increase of the thread depth with
respect to rotational angle around the rotational axis along a second half turn from the thread
starting point, directly following the first half turn, wherein the first average rate of increase Is at
least three times the second average rate of increase.

[0018] The factor of three between the first average rate and the second average rate has
proven to represent a beneficial trade-off between the desired easy starting behavior and
manufacturability of the screw.

[0019] According to various embodiments of the present Invention, the screw may
advantageously be a self-tapping screw suitable for wood and composite materials etc.

[0020] Thus, In some example embodiments, the screw is a wood screw. By way of example,
the head of the wood screw comprises a frusto-conical cross section.

[0021] In the following, the screw according to embodiments of the present invention is
sometimes referred to as a wood screw. This should not be construed as limiting the scope
defined by the appended claims.

[0022] The screw according to embodiments of the present invention may further comprise a
screw body extending from said head to a screw body tip. The thread may extend along the
screw body.

[0023] To provide for a further reduction in the axial force needed for starting the screw, the
above-mentioned first average rate of increase may be at least five times the second average
rate of increase.

[0024] According to embodiments, the thread starting point may substantially coincide with the
tip of the screw, so that the thread start is the first portion of the screw that comes into contact
with the work piece.

[0025] [t should be noted that, iIn these embodiments, the thread start may substantially
coincide with the end of the screw body (the screw body tip), or extend beyond the end of the
screw body. In the latter case, the tip of the screw may be formed by a coiling free thread,
similar to a corkscrew.

[0026] Furthermore, a portion of the screw Including the tip may have a conical envelope to
facilitate penetration into the work piece.

[0027] Moreover, In embodiments, the tip of the screw may form a gimlet point to facilitate
accurate and distinct placement of the screw and guiding the thread to enter the work piece
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when rotation of the screw Is started.

[0028] According to the present invention, it Is provided a screw comprising: a tip; a head for
accommodating a tool to rotate the screw around a rotational axis of the screw; and a thread
extending from a thread starting point at the tip towards the head, the thread having a thread
depth, wherein the thread exhibits: a first average rate of increase of the thread depth with
respect to rotational angle around the rotational axis along a first half turn from the thread
starting point; and a second average rate of increase of the thread depth with respect to
rotational angle around the rotational axis along a second half turn from the thread starting
point, directly following the first half turn, the first average rate of increase being at least three
times the second average rate of increase.

[0029] Moreover, the screw may advantageously be configured in such a way that a thread
depth after one full turn from the thread starting point is greater than one half of a maximum

thread depth of the thread.

[0030] Even more advantageously, the thread depth after one full turn from the thread starting
point may be greater than eighty percent of the maximum thread depth.

Brief Description of the Drawings

[0031] These and other aspects of the present invention will now be described in more detall,
with reference to the appended drawings showing an example embodiment of the invention,
wherein:

Figs 1a-c illustrate a conventional screw;

Fig 2 1s a diagram Illustrating the thread depth of the screw In figs 1a-c as a function of the
rotational angle from the thread starting point;

Figs 3a-c illustrate a screw according to an example embodiment of the present invention;

Fig 4 1s a diagram Illustrating the thread depth of the screw In figs 3a-c as a function of the
rotational angle from the thread starting point;

Figs Sa-b schematically show a first alternative configuration of the tip of the screw according
to embodiments of the present invention;

Figs 6a-b schematically show a second alternative configuration of the tip of the screw
according to embodiments of the present invention; and

Figs 7a-b schematically show a third alternative configuration of the tip of the screw according
to embodiments of the present invention.
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Detailed Description of Example Embodiments

[0032] In the present detalled description, various embodiments of the screw according to the
present invention are mainly discussed with reference to a wood screw having an unthreaded
shank portion directly adjacent to the screw head, and a screw head with a frusto-conical
cross-section.

[0033] It should be noted that this by no means limits the scope of the present invention, which
equally well includes, for example, screws with other thread configurations and head
configurations. For instance, the thread may run all the way from the head to the tip of the
screw. Furthermore, the head may have any other suitable configuration, such as having a flat
or undercut bottom etc.

[0034] Moreover, the tip thread portion exhibiting a very rapid increase In thread depth has
generally been lllustrated as starting from the thread starting point. It should be noted that this
need not necessarily be the case, but that the tip thread portion may start later along the
thread than the thread starting point.

[0035] Figs 1a-c lllustrate a conventional screw for illustrating the previously known way of
achlieving easy penetration into a workpiece by means of a sharp tip having a relatively small
cone angle and small diameter.

[0036] Fig 1 a Is a side view of a prior art screw 100 having a tip 101 and a head 102. As Is
Indicated In fig 1a, the screw 100 has a body 104 and a thread 105 extending from a thread
starting point 106 at the tip 101 towards the head 102 of the screw 100.

[0037] As Is customary, the thread 105 spirals along the screw 100 to allow the screw 100 to
be screwed into a workpiece through clockwise rotation, as seen from the head 102 towards
the tip 101, around a rotational axis 107.

[0038] In fig 1b, which Is an enlarged view of the tip 101 of the screw 100 In fig 1a, the
"sharpness” of the tip 101 Is manifested by the small cone angle a and the small thread depth
w In the vicinity of the tip 101 of the screw 100.

[0039] The configuration of the thread 105 of the prior art screw 100 In the vicinity of the tip
101 will now be described with reference to fig 1c, which is a plane view of the tip 101 as seen
along the rotational axis 107, and fig 2, which is a diagram showing the thread depth w as a
function of rotational angle 6.

[0040] As can be seen In the diagram In fig 2, the thread depth w(8) of the prior art screw 100
grows with increasing rotational angle 6 with a first average rate of increase K¢(9) during a first

half turn (from 0° to 180°) around the rotational axis 107 from the thread starting point 106,
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and with a second average rate of increase K5(08) during the second half turn (from 180° to
360°).

[0041] For a typical example of a prior art screw 100, the first average rate of increase
K1(8)=0.002 mm/®, and the second average rate of increase K,(8)=0.001 mm/®.

[0042] Accordingly, the first average rate of increase I1s about twice the second average rate of
Increase.

[0043] Furthermore, the thread depth w for the prior art screw 100 increases gradually with a
slowly decreasing rate of increase to the maximum thread depth (after several turns around
the rotational axis 107). As I1s clear from a comparison In the diagram of fig 2 between the
largest increase In thread depth Aw, during one half turn (the first half turn) and the maximum

thread depth wqax, the prior art screw 100 does not have a tip thread portion extending along

one half turn or less around the rotational axis of the prior art screw 100 and exhibiting a
thread depth increase within the tip thread portion corresponding to at least one half of the
maximum thread depth wnx.

[0044] A screw according to an example embodiment of the present invention will now be
described with reference to figs 3a-c and fig 4. In this example embodiment, the screw iIs a
wood screw intended for wood material or similar composite material.

[0045] Turning first to fig 3a, which is a side view of the inventive screw 10, the screw 10 has a
tip 11 and a head 12. In this example embodiment, the head has a frusto-conical cross section.
A screw head with a frusto-conical cross section Is particularly useful for screws intended for
wood material or other similar composite material. As is indicated in fig 3a, the screw 10 has a
body 14 and a thread 15 extending from a thread starting point 16 at the tip 11 towards the
head 12 of the screw 10.

[0046] The thread 15 spirals along the screw 10 to allow the screw 10 to be screwed Into a
workpiece through clockwise rotation, as seen from the head 12 towards the tip 11, around a
rotational axis 17.

[0047] In analogy with the prior art screw 100 described above with reference to figs 1a-c and
fig 2, the Iinventive screw 10 In figs 3a-c may exhibit a screw body 14 having a rather small
diameter and cone angle at the tip 11 of the screw 10 to reduce the amount of material that
has to be displaced with the screw 10 enters a work piece.

[0048] The main difference between the inventive screw 10 In figs 3a-c and the prior art screw
100 In figs 1a-c instead lies in the configuration of the thread 15 at the tip 11 of the screw 10.
To reduce the axial force needed to initiate the penetration of the screw 10 into the workpiece,
the thread 15 is configured to practically immediately present a substantial axially oriented
driving surface to the workpiece. To that end, the inventive screw 10 comprises a tip thread
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portion 18 exhibiting a very rapid increase In thread depth w. In the example embodiment of
figs 3a-c, the tip thread portion extends from the thread starting point 16. The configuration of
the thread 15 at the tip 11 of the screw 10 will be described In greater detaill below with
reference to fig 3¢ and fig 4.

[0049] The configuration of the thread 15 of the inventive screw 10 In the vicinity of the tip 11
will now be described further with reference to fig 3¢, which 1s a plane view of the tip 11 as

seen along the rotational axis 17, and fig 4, which is a diagram showing the thread depth w as
a function of rotational angle ©.

[0050] As can be seen In the diagram In fig 4, the thread depth w(0) of the screw 10 grows
with Increasing rotational angle 8 with a first average rate of increase K4(8) during a first half

turn (from 0° to 180°) around the rotational axis 17 from the thread starting point 16, and with
a second average rate of increase Ko(8) during the second half turn (from 180° to 360°).

[0051] For the screw 10 according to the example embodiment of the invention described with
reference to figs 3a-c, the first average rate of increase K4(0)=0.007 mm/®, and the second

average rate of increase Ko(0)=0.001 mm/®.

[0052] Accordingly, the first average rate of increase I1s about seven times the second average
rate of increase. This iIs a measure of the very rapid initial increase in the thread depth w. Due
to this rapid Initial increase In the thread depth, the torque applied to the screw 10 Is translated
to an axial driving force already from the very start of the rotation of the screw 10.

[0053] Furthermore, the tip thread portion 18 of the inventive screw 10 exhibits a thread depth
Increase Awq within the tip thread portion 18 corresponding to at least one half of the maximum

thread depth wqox. This Is schematically indicated In fig 4.

[0054] Above, one example embodiment of the iInventive easy starting screw 10 was described
with reference to figs 3a-c and fig 4. It should be understood that the tip 11 of the screw 10
may be configured in other ways while still achieving the desired easy starting behavior.

[0055] Referring first to figs 5a-b, the thread 15 may Initially extend in a direction that Is
substantially perpendicular to the rotational axis 17 of the screw 10. The thread depth w will
then increase In as a step function of the rotational angle 6 from the thread starting point 16.

[0056] Turning to figs 6a-b, the thread 15 may instead start from a thread starting point 16 that
IS separated from the body 14 of the screw 10. In the exemplary configuration of figs 6a-b, the
thread starting point 16 Is also not on the rotational axis 17.

[0057] Finally referring to figs 7a-b, the thread 15 extends beyond the body 14 of the screw 10
so that the thread 15 is the first part of the screw 10 that is presented to the workpiece.
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[0058] Each of the screws 10 briefly described above with reference to figs 5a-b, 6a-b, and 7a-
b has a thread 15 comprising a tip thread portion extending one half turn or less around the
rotational axis of the screw and exhibiting a thread depth increase within the tip thread portion
corresponding to at least one half of the maximum thread depth.

[0059] Moreover, each of the screws 10 briefly described above with reference to figs Sa-b,
6a-b, and 7a-b has a thread 15 exhibiting a first average rate of increase of the thread depth
with respect to rotational angle around the rotational axis along a first half turn from the thread
starting point; and a second average rate of increase of the thread depth with respect to
rotational angle around the rotational axis along a second half turn from the thread starting
point, directly following the first half turn, wherein the first average rate of increase iIs at least
three times the second average rate of increase.

[0060] The person skilled in the art realizes that the present invention by no means is limited to
the preferred embodiments described above. On the contrary, many modifications and
variations are possible within the scope of the appended claims. In the claims, the word
"comprising” does not exclude other elements or steps, and the indefinite article "a" or "an”
does not exclude a plurality. Any reference signs in the claims should not be construed as

limiting the scope.
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Patentkrav

1. Skrue (10) omfattende:

en spids (11);

et hoved (12) til optagelse af et veerkt@) for at rotere skruen (10) rundt omkring
en drejeakse (17) af skruen (10); og

et gevind (15), der streekker sig fra et gevindudgangspunkt (16) ved spidsen
(11) mod hovedet (12), hvor gevindet (15) har en gevinddybde (w),

hvor gevindet (15) udviser:

en ferste gennemsnitlig stigningsrate (K1(0)) af gevinddybden 1 forhold til dre-
jevinklen (8) rundt om drejeaksen (17) langs med en farste halv omdrejning fra
gevindudgangspunktet (16); og

en anden gennemsnitlig stigningsrate (K2(8)) af gevinddybden (w) i forhold til
drejevinklen (8) rundt om drejeaksen (17) langs med en anden halv omdrejning
fra gevindudgangspunktet (16), der direkte falger den farste halve omdrejning,
hvor den fa@rste gennemsnitlige stigningsrate (K1(8)) er mindst tre gange den
anden gennemsnitlige stigningsrate (Kz2(8)).

2. Skrue (10) Ifelge krav 1, hvor en gevinddybde (w) efter en hel omdrejning
fra gevindudgangspunktet (16) er starre end en halvdel af en maksimal ge-
vinddybde (wmax) af gevindet (15).

3. Skrue (10) ifelge krav 2, hvor gevinddybden (w) efter en hel omdrejning fra
gevindudgangspunktet (16) er starre end firs procent af den maksimale ge-
vinddybde (wmax).
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" Fig. 7b
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