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ABSTRACT

A screw includes at least one helical thread with a peripheral edge having notched
regions spaced apart by notch-free regions. An underside of a head of the screw includes

projecting nibs.



SCREW-TYPE FASTENER

TECHNICAL FIELD
[0001] This application relates generally to threaded fasteners, and more particularly, to a
threaded wood screw.
BACKGROUND
[0002] A typical screw configuration includes an elongated shank that extends between a

driving head of the screw and a pointed end of the screw. At least part of the shank is helically
threaded. Wood screws with a variety of configurations are known. However, improvements
upon self-drilling speed, torque to seat and removal torque are continuously sought.

[0003] It would be desirable to provide a cost-effective wood screw configuration that

facilitates quick and effective installation.

SUMMARY
[0004] In one aspect, a screw includes a head end, a shank and a tapered end. The head
end includes a tool engaging part and is located at one end of the shank, while the tapered end is
located at an opposite end of the shank. At least one thread is formed along the shank including
a primary thread that begins on the tapered end, extends onto the shank and terminates at a set
location short of the head end. The primary thread is a right-hand thread having a peripheral
edge. At least a first helical portion of the peripheral edge includes a plurality of notch regions
spaced apart from each other by respective notch-free regions. Each notch region (i) extends
helically through between about two-hundred and eighty circumferential degrees and about
three-hundred and twenty circumferential degrees and (ii) includes a plurality of spaced notches
formed in the peripheral edge, and each notch-free region is positioned along a portion of the
peripheral edge that is between two notch regions and each notch-free region extends helically
through only between about forty circumferential degrees and about eighty circumferential
degrees and lacks any notches. The notch free regions are distributed along the first helical
portion such that a line sequentially intersecting the peripheral edge and traversing a mid-point of
each of the notch free regions extends in a left-hand helical path.
[0005] In another aspect, a screw includes a head end, a shank and a tapered end. The

head end includes a tool engaging part and is located at one end of the shank, while the tapered
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end is located at an opposite end of the shank. At least one thread is formed along the shank
including a primary thread that begins on the tapered end, extends onto the shank and terminates
at a set location short of the head end. The primary thread is a right-hand thread having a
peripheral edge. At least a first helical portion of the peripheral edge includes a plurality of
notch regions spaced apart from each other by respective notch-free regions. Each notch region
extends helically and includes a plurality of spaced notches formed in the peripheral edge where
a center-to-center circumferential spacing between the notches is no more than about thirty-five
circumferential degrees, and each notch-free region is positioned along a portion of the
peripheral edge that is between two notch regions and each notch-free region extends helically
through between at least about forty circumferential degrees. The notch free regions are
distributed along the first helical portion such that a line sequentially intersecting the peripheral
edge and traversing a mid-point of each of the notch free regions extends in a left-hand helical
path.

[0006] In another aspect, a screw includes a head end, a shank and a tapered end. The
head end includes a tool engaging part and located at one end of the shank, while the tapered end
is located at an opposite end of the shank. At least one helical thread is formed along the shank.
The head end includes a first frustoconical part tapering in a direction from the tool engaging
part toward the shank at a first angle relative to an axis of the screw, and a second frustoconical

part tapering from the first frustoconical part to the shank at a second angle relative to the axis.

At least the first frustoconical part includes a plurality of outwardly protruding spaced apart nibs,
each nib having a first end toward the tool engaging part and extending toward the shank to a
second end. Each nib has opposite sides and a joining surface that is a segment of a common
frustoconical shape. The frustoconical shape defines a third angle relative to the axis, where the
third angle is less than the first angle but greater than the second angle. The opposite sides of
each nib diverge from each other at a first diverging angle along one section and at a second
diverging angle along another section

[0007] The details of one or more embodiments are set forth in the accompanying
drawings and the description below. Other features, objects, and advantages will be apparent

from the description and drawings, and from the claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Fig. 1 shows a side elevation of one embodiment of a screw;

[0009] Fig. 2 shows an enlarged side elevation of part of the screw of Fig. 1;

[0010] Fig. 3 shows a head end view of the screw of Fig. 1;

[0011] Fig. 4 shows a point end view of the screw of Fig. 1;

[0012] Fig. 5 shows a perspective view of the screw of Fig. 1;

[0013] Fig. 6 shows an enlarged side elevation of part of the screw of Fig. 1;

[0014] Fig. 7 shows an enlarged perspective view of a thread portion with notches;
[0015] Fig. 8 is a partial cross-section (without cross-hatch) of the primary screw thread;
[0016] Fig. 9 is a cross-section of the screw taken along a plane normal to the screw axis

in the region of the spiral flute threads and looking toward the head end of the screw;

[0017] Fig. 10 is an enlarged view of the head end of the screw;

[0018] Fig. 11 is a cross-section of the screw taken along a plane normal to the screw
axis in the thread free region of the shank and looking toward the head end and nib configuration
of the screw;

[0019] Fig. 12 is a cross-section of the screw taken along a plane normal to the screw in

the notched region of the primary screw thread and looking toward the tip end of the screw;

[0020] Figs. 13-15 show an embodiment of a screw incorporating an axial cut (17-cut);
[0021] Figs. 16-17 show an embodiment of a screw incorporating a skewed cut;

[0022] Figs. 18-19 show another embodiment of a screw incorporating a skewed cut
further away from the tip;

[0023] Fig. 20 is an enlarged view of the head end of a screw showing an alternative nib

arrangement; and
[0024] Fig. 21 is an enlarged perspective view of a thread portion with notches having an

alternative configuration.

DETAILED DESCRIPTION
[0025] Referring to Figs. 1-12, one embodiment of a screw 10 is shown. The screw
includes a head end 12, a shank 14 and a tapered end 16. The head end 12 includes a tool

engaging part 18 (e.g., in the form of a drive receiving recess) and is located at one end of the
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shank 14, and the tapered end 16 is located at an opposite end of the shank 14 and terminates in a
point 20. By way of example, the taper angle al defining the point 20 may be between about
nineteen and about twenty-eight degrees (such as about twenty to twenty-five degrees, such as
about twenty-one to twenty-three degrees). This angle range provides a good start for initial
penetration into wood material when driving the screw. Multiple threads are formed along the
screw, as discussed below.

[0026] A primary thread 22 begins on the tapered end 16 (e.g., either at the very tip or
slightly short of the tip), extends onto the shank 14 and terminates at a set location 24 short of the
head end 12. The primary thread 22 is a right-hand thread as shown, and has a peripheral edge
30 formed where a leading flank 26 meets a trailing flank 28. In one implementation, the thread
is asymmetric, with a leading flank angle @1 in the range of about twenty-five to about thirty-
one degrees and a trailing flank angle @2 in the range of about twelve to about nineteen degrees,
but variations are possible.

[0027] A helical portion or extent 32 of the peripheral edge 30 includes a plurality of
notch regions 34 spaced apart from each other by respective notch free regions 36. As best
shown in Fig. 4, each notch region 34 extends through a circumferential angle ©1 of between
about two-hundred and eighty (280) degrees and about three-hundred and twenty (320) degrees
(such as between about 295 degrees and 305 degrees, such as about 300 degrees) and includes a
plurality of side-by-side notches 38 formed in the peripheral edge 30 of the thread, where the
notches are spaced apart equally from each other. Here, twelve notches 38 are shown in each
region 34, but the number could vary, such as more than twelve notches, or having only eleven
notches, only ten notches, or less. However, in a desirable arrangement a center-to-center
spacing between the notches in each notch region is no more than about thirty-five
circumferential degrees.

[0028] In one example, the notches may be formed as substantially V-shaped notches
that are oriented substantially perpendicular to the thread helix angle ®3 of the primary thread
22, which angle @3 may be between about ten degrees and about twenty-five degrees, where the
helix angle is the cut angle of the thread relative to a plane 39 perpendicular to the central axis 41
of the thread. In this regard, in the context of the present application the term “V-shaped” as
used in relation to thread peripheral edge notches means that the notch is formed as a V-shaped

recess or cutout along the peripheral edge, which may have a sharp point at the bottom 43 of the
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V-shape, a flat at the bottom 43 of the V-shape or a curvature at the bottom 43 of the V-shape.
Here, notches with a bottom curvature are shown. The orientation of a V-shaped notch 38 is
defined as the direction of a line formed by the base or bottom 43 of the V-shape of the notch
(which line runs parallel to the sides 45 of the V-shape of the notch). The term “substantially
perpendicular to the helix angle” means oriented at 90 degrees relative to the helix angle, £ 5
degrees for tolerance. The V-shaped notches may enhance the cutting action of the primary
thread as the screw is rotated into a material. The V-shaped notches may also reduce the
resistance and torque to seat the screw. As an exemplary alternative, Fig. 21 shows an
alternative configuration of a V-notch in which the base or bottom 43’ is more narrow and the
sides 45’ less steep than in the case of the notches shown in Fig. 7.

[0029] Each notch free region 36 extends through a circumferential angle ©2 of between
about forty (40) degrees and about eighty (80) degrees (such as between about 55 and 65
degrees, such as about 60 degrees) and lacks any notches (such that the edge 30 is continuous in
such regions 36). Notably, the notch free regions 36 are distributed along the helical portion 32
such that a line 40 sequentially traversing a mid-point of each of the V-notch free regions 36
extends in a left-hand helical path about the shank 14 and at a helix angle ®4, which may be
between about eighty (80) degrees and about sixty-five (65) degrees (e.g., 90 degrees minus the
angle @3).

[0030] In the illustrated embodiment, the primary thread 22 includes another helical
portion or extent 42 extending from helical portion or extent 32 to the set location 24, where
helical portion 42 is completely free of any notches along the peripheral edge. However, in other
variations the notch arrangement (i.e., repeating sequence of notch regions 34 and notch-free
regions 36) could run substantially the full length of the thread 22 (e.g., encompassing the length
of both illustrated extents 32 42, or encompassing at least 80% of the full length of the thread 22,
such as 90% or more) or could run from a location on or near the tapered end and substantially to
the set location 24.

[0031] In one implementation, the primary thread 22 has a pitch P of about 0.090 inches
(or in other variations 0.100 or 0.111 inches), a major diameter Dm of between about 0.160 and
about 0.165 inches and a minor diameter Dy, of between about 0.103 and 0.107 inches. In
another implementation, the primary thread has a pitch P of about 0.100 inches, a major diameter

Dwm of between about 0.175 and about 0.182 inches and a minor diameter D, of between about
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0.114 and about 0.119 inches. In various implementations, a ratio of the major diameter Dm to
the pitch P is between about 1.75 and about 1.84, and a ratio of the minor diameter Dn, to the
pitch P is between about 1.14 and about 1.19.

[0032] A set of secondary, right-hand spiral flute threads 52 are located on the shank
between the primary thread 22 and the head 12. The flute threads 52 are substantially closer to
the primary thread 22 than the head 12 as shown, such that the shank 14 includes an extended
and helically continuous thread-free region 54 between the spiral flute threads 52 and the head
12. In one example the thread free region 54 may have an axial length that is between about
25% and about 30% of the head to tip length Ls of the screw, but variations are possible. Each
spiral flute thread 52 extends at a helix angle ®5 (which may be between about fifty-five (55)
degrees and about sixty-five (65) degrees, such as about sixty (60) degrees) for a relatively short
axial distance such that each spiral flute thread 52 extends circumferentially through less a full
360 degrees. By way of example, each spiral flute thread 52 may extend through between about
one-hundred fifty (150) circumferential degrees and about two-hundred ten (210) circumferential
degrees (such as about 180 circumferential degrees). Each spiral flute thread 52 may have a
opposed flanks extending outward from the shank 14, where the opposed flanks terminate at a
crest surface 56 that extends between the opposed flanks. Between four and eight spiral flute
threads 52 (such as the illustrated six) may be provided, all within a common axial extent of the
shank 14.

[0033] The head end 12 includes an underside with frustoconical parts 70 and 72.
Frustoconical part 70 tapers from the face in which tool engaging recess is located 18 toward the
shank 14 at a neck angle a2 (which may be between about forty-four (44) degrees and about
forty-eight (48) degrees, such as between about forty-five (45) and forty-six and one-half (46.5)
degrees) relative a central axis 74 of the screw shank. Frustoconical part 72 tapers from the edge
of frustoconical part 70 to the shank 14 at a neck angle a3 (which may be between about twenty
(20) and about twenty-five (25) degrees), which is less than angle a2.

[0034] A plurality of outwardly protruding spaced apart nibs 80 are located at the
underside of the head. Here, four nibs 80 are shown, but other variations are possible, such as
between three and six nibs. Each nib 80 has one end 82 proximate the face of head end and
extends toward the shank 14 to an opposite end 84. In the illustrated embodiment the nib end 84

is located along the line or plane of intersection of the frustoconical part 72 with the shank 14.
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Each nib 80 has opposite sides 86 and 88 and a joining surface 90 that that may be a segment of
frustoconical shape that is common to the set of nibs 80. The frustonical shape tapers from the
face of the head end 12 toward the shank 14 at an angle o4 that is less than angle a3 but greater
than angle a2 (e.g., angle a4 may be on the order of about thirty-seven (37) to about forty (40)
degrees, such as about thirty-eight and one-half (38.5) degrees).

[0035] As shown, each nib 80 extends onto the frustoconical part 72 and terminates at an
axial location where the frustoconical part 72 meets the shank 14. Each nib 80 defines a radially
outward step 81 at this axial location, where a radial dimension Rss of each step 81 is between
about fifteen percent (15%) and about thirty percent (30%) of a diameter D of the shank 14 at the
axial location. Notably, the opposite sides 86°, 88’ of each nib diverge from each other at a
diverging angle a5 (e.g., between about 0 degrees and about 10 degrees) along frustoconical part
72 when moving from the shank 14 toward frustoconical part 70, and the opposite sides 86,
88’ of each nib diverge from each other at another diverging angle a6 (e.g., between about 40
degrees and about 50 degrees, such as about 45 degrees) along the frustoconical part 70 when
moving from the frustoconical part 72 toward the face of the head end 12, where diverging angle
a6 is greater than the angle a5. The diverging angles mentioned herein are the included angled
formed by the opposite sides, or portions of the opposite sides as the case may be.

[0036] Referring now to Figs. 13-15, another embodiment of a screw 110 is shown.
Screw 110 is similar in all respects to screw 10 described above, except that an axial cut 200 is
provided along the tapered end of the screw. The axial cut runs from a center axis of the screw is
defined by radially extending sides 202 and 204 that intersect at an included angle of about
ninety degrees. The cut 200 therefore runs parallel to the center axis 206 of the screw. Here, the
cut 200 runs from the tip of the screw and stops at the location where the tapered end of the
screw meets the main shank, but it is recognized that cut could also extend partly along the main
shank. The cut 200 creates discontinuities in the primary thread of the screw and provides
potential performance benefits, such as quicker & easier penetration, less effort towards driving,
pre-cutting prior to driving screw.

[0037] Figs. 16-17 show another embodiment of a screw 310. Screw 310 is similar in all
respects to screw 10 described above, except that an axial cut 300 is provided toward the tip end
of the screw. The cut 300 is angled or skewed relative to the axis 305 of the screw, begins on the

tapered end of the screw spaced from the tip or away from the tip and ends on the main shank of
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the screw. The cut 300 is defined by sides 302 and 304 that intersect at an included angle of
about ninety degrees. Here, the cut includes two distinct skews in regions 306 and 308, where
the skew in region 30 (relative to the center axis 305 of the screw) is greater than the skew in
region 308 (relative to the center axis 305 of the screw). The cut 300 intersects four revolutions
of the primary thread, creating four discontinuities in the primary thread.

[0038] Fig. 18-19 show yet another embodiment of a screw 410. Screw 410 is similar in
all respects to screw 10 described above, except that an axial cut 400 is provided toward the tip
end of the screw. The cut 400 is angled or skewed relative to the axis 405 of the screw, begins
on the tapered end of the screw spaced from the tip and ends on the main shank of the screw.
The cut 400 is defined by sides 402 and 404 that intersect at an included angle of about ninety
degrees. The cut 400 intersects three revolutions of the primary thread, creating three
discontinuities in the primary thread.

[0039] Referring now to Fig. 20, an alternative nib arrangement is shown in which each
nib 80 each nib terminates the axial location where the frustoconical part 70 meets the
frustoconical part 72, and each nib 80’ defines a radially outward step 81’ at that axial location.
A radial dimension of each step 81’ may be between about fifteen percent and about thirty
percent of a diameter D of the shank at the axial location where the frustoconical part 72 meets
the shank 14 Angles a2, a3 and 04 may be similar to those described above for nibs 80.

[0040] It is to be clearly understood that the above description is intended by way of
illustration and example only, is not intended to be taken by way of limitation, and that other
changes and modifications are possible. For example, while certain relative dimensions have

been provided by example above, variations are possible.
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What is claimed is:

1. A screw, comprising:

a head end, a shank and a tapered end,

the head end including a tool engaging part, the head end located at one end of the shank
and the tapered end located at an opposite end of the shank,

wherein at least one thread is formed along the shank including:

a primary thread that begins on the tapered end, extends onto the shank and
terminates at a set location short of the head end, the primary thread being a right-hand
thread and having a peripheral edge, at least a first helical portion of the peripheral edge
includes a plurality of notch regions spaced apart from each other by respective notch-
free regions, each notch region (i) extending helically through only between two-hundred
and eighty circumferential degrees and three-hundred and twenty circumferential degrees
and (i) including a plurality of spaced notches formed in the peripheral edge, and each
notch-free region is positioned along a portion of the peripheral edge that is between two
notch regions and each notch-free region extending helically through only between about
forty circumferential degrees and about eighty circumferential degrees and lacking any
notches;

wherein the notch free regions are distributed along the first helical portion such
that a line sequentially intersecting the peripheral edge and traversing a mid-point of each

of the notch free regions extends in a left-hand helical path.
2. The screw of claim 1 wherein the primary thread includes a second helical portion
extending from the first helical portion to the set location, the second helical portion completely

free of any notches.

3. The screw of claim 1 wherein the first helical portion runs from a location on or near the

tapered end and substantially to the set location.

4. The screw of claim 1 wherein a set of right-hand spiral flute threads are located on the

shank between the primary thread and the head end.
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5. The screw of claim 1 wherein the head end includes a first frustoconical part tapering in a
direction from the tool engaging part toward the shank at a first angle relative to a center axis of
the screw, a second frustoconical part tapering from the first frustoconical part to the shank at a
second angle relative to the center axis, at least the first frustoconical part including a plurality of
outwardly protruding spaced apart nibs, each nib having a first end proximate the tool engaging
part, each nib extending toward the shank to a second end, each nib having opposite sides and a
joining surface that is a segment of a common frustoconical shape, the frustoconicalshape
defining a third angle relative to the axis, the third angle being less than the first angle but greater

than the second angle.

6. The screw of claim 5 wherein each nib extends onto the second frustoconical part and
terminates at an axial location where the second frustoconical part meets the shank, each nib

defining a radially outward step at the axial location.

7. The screw of claim 6 wherein a radial dimension of each step is between about fifteen

percent and about thirty percent of a diameter of the shank at the axial location.

8. The screw of claim 6 wherein the opposite sides of each nib diverge from each other at a
first diverging angle along the second frustoconical part when moving from the shank toward the
first frustoconical part, and the opposite sides of each nib diverge from each other at a second
diverging angle along the first frustoconical part when moving from the second frustoconical
part toward the tool engaging part, wherein the second diverging angle is at least twenty degrees

greater than the first diverging angle.

9. The screw of claim 5 wherein between three and six spaced apart nibs are included on the
head.
10.  The screw of claim 5 wherein each nib terminates at a first axial location where the first

frustoconical part meets the second frustoconical part, each nib defining a radially outward step

at the first axial location, wherein a radial dimension of each step is between about fifteen

10
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percent and about thirty percent of a diameter of the shank at a second axial location where the

second frustoconical part meets the shank.

11.  The screw of claim 1 wherein the primary thread is asymmetric.

12. The screw of claim 11 wherein a leading flank angle of the primary thread is in the range
of about 25 to about 31 degrees and a trailing flank angle of the primary thread is in the range of
about 12 to about 19 degrees.

13.  The screw of claim 1, further comprising a cut that creates multiple discontinuities in the

primary thread.

14. A screw, comprising:

a head end, a shank and a tapered end,

the head end including a tool engaging part, the head end located at one end of the shank
and the tapered end located at an opposite end of the shank,

wherein at least one thread is formed along the shank including:

a primary thread that begins on the tapered end, extends onto the shank and
terminates at a set location short of the head end, the primary thread being a right-hand
thread and having a peripheral edge, at least a first helical portion of the peripheral edge
includes a plurality of notch regions spaced apart from each other by respective notch-
free regions, each notch region extending helically and including a plurality of spaced
notches formed in the peripheral edge where a center-to-center circumferential spacing
between the notches is no more than about thirty-five circumferential degrees, and each
notch-free region is positioned along a portion of the peripheral edge that is between two
notch regions and each notch-free region extends helically through at least about forty
circumferential degrees;

wherein the notch free regions are distributed along the first helical portion such
that a line sequentially intersecting the peripheral edge and traversing a mid-point of each

of the notch free regions extends in a left-hand helical path.

11
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15.  The screw of claim 14 wherein each notch region extends helically through between two-
hundred and eighty circumferential degrees and three-hundred and twenty circumferential
degrees and each notch-free region extends helically through between about forty circumferential

degrees and about eighty circumferential degrees.

16. The screw of claim 14 wherein the head end includes a first frustoconical part tapering in
a direction from the tool engaging part toward the shank at a first angle relative to a center axis
of the screw, a second frustoconical part tapering from the first frustoconical part to the shank at
a second angle relative to the center axis, at least the first frustoconical part including a plurality
of outwardly protruding spaced apart nibs, each nib having a first end proximate the tool
engaging part, each nib extending toward the shank to a second end, each nib having opposite
sides and a joining surface that is a segment of a common frustoconical shape, the frustonical
shape defining a third angle relative to the center axis, the third angle being less than the first

angle but greater than the second angle.
17.  The screw of claim 14 wherein the primary thread includes a second helical portion
extending from the first helical portion to the set location, the second helical portion completely

free of any notches.

18.  The screw of claim 14 wherein the first helical portion runs from a location on or near the

tapered end and substantially to the set location.

12
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