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ABSTRACT

A fastener includes an elongated shank body having one or more helical threads and a head
connected with the body. The head can include a drive design indentation extending into a first
side of the head that is configured to be engaged with a drive tool. The head also includes radially

projecting saw teeth extending around an outer perimeter of the head.
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FASTENER WITH SAW TOOTH PERIMETER

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Application No. 62/139,867, filed
30-March-2015.

BACKGROUND

[0002] Embodiments of the inventive subject matter described herein relate to fasteners, such

dS SCreEws.,

BRIEF DESCRIPTION

[0003] In one embodiment, a fastener includes an elongated shank body having one or more
helical threads and a head connected with the body. The head can include a drive design
indentation extending into a first side of the head that is configured to be engaged with a drive

tool. The head also includes radially projecting saw teeth extending around an outer perimeter
of the head.

[0004) In another embodiment, a fastener includes an elongated shank body having one or
more threads and a head connected with the body and configured to be engaged with a drive tool.

The head includes curved saw teeth extending around an outer perimeter of the head.

[0005] In another embodiment, a fastener includes an elongated shank body and a head
connected with the body. The head includes curved radially projecting saw teeth extending

around an outer perimeter of the head.



CA 2925309 2017-04-26

SUMMARY OF THE INVENTION

[0005A] In a broad aspect, the invention pertains to a fastener comprising an elongated shank
body having one or more helical threads, and a head connected with the body. The head includes
a drive design indentation extending into a first side of the head that is configured to be engaged
with a drive tool, and has radially projecting saw tceth extending around an outer perimeter of
the head. The radially projecting saw teeth include curved outer edges that are convex from the
outer perimeter of the head to intersections with straight edges that radially project from the outer

perimeter of the head.

[0005B] In a further aspect, the invention provides a fastener comprising an elongated shank
body having one or more threads. and a head connected with the body and configured to be
engaged with a drive tool. The head has curved saw teeth extending around an outer perimeter
of the head, and the saw teeth include curved outer edges that are convex from the outer
perimeter of the head to intersections with straight edges that radially project from the outer

perimeter of the head.

[0005C]  Siill further, the invention provides a fastener comprising an elongated shank body,
and a head connected with the body, the head having curved radially projecting saw teeth
extending around an outer perimeter of the head. The saw teeth include curved outer edges that

are convex from the outer perimeter of the head to intersections with straight edges that radially

project from the outer perimeter of the head.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The subject matter described herein will be better understood from reading the

following description of non-limiting embodiments, with reference to the attached drawings,

wherein below:

[0007] Figure 1 is a perspective view of a fastener according to one embodiment;

la



CA 02925309 2016-03-29

[0008] Figure 2 illustrates a perspective view of a head of the fastener shown in Figure |

according to one embodiment;

10009] Figure 3 is bottom view of the head of the fastener shown in Figures 1 and 2

according to one embodiment;

[0010] Figure 4 i1llustrates a side view of the head of the fastcner shown in Figures |

through 3;

[0011] Figure 5 1s perspective view of a second side or surface of the head of the fastener

shown in Figures 1 and 2 according to another embodiment; and
0012] Figure 6 is a front view of a fastener according to another embodiment.

DETAILED DESCRIPTION

[0013] Figure 1 1s a perspective view of a fastener 100 according to one embodiment. The
fastener 100 may represent a screw that can be used to fasten two or more bodics togcther. The

fastener 100 includes a head 102 joined with an elongated shank body 104. The head 102 and the

body 104 may be formed as a single body, such as a single piece of metal or metal alloy.

[0014] The shank body 104 includes an elongated cylindrical core 106 having helical
threads 108, 118 radially extending outward from the corc 106. The helical threads 108, 118 can
cut into one or more bodies that the fastener 100 is rotated or screwed into in order to secure the

fastener 100 to the bodies. In the illustrated embodiment, the helical threads 108, 118 are different

sizes. The helical thread 108 outwardly protrudes farther from the core 106 along radial directions

from a center axis of the shank body 104 than the helical thread 118. The threads 108, 118 may

be referred to as a double lead thread combination.

[0015] Also shown in the illustrated embodiment are serrated edges 120 of the threads 108,
| 18. The serrated edges 120 may assist the threads 108, 118 in more easily cutting through the
material in which the fastener 100 is screwed. The serrated edges 120 may extend along the threads
108, 118 for a portion, but not the entire length, of the shank 104 body. For example, the serrated

edges 120 can extend from the end of the fastener 100 to a location that is approximately one third
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of the length of the shank body 104. Altcrnatively, the serrated edges 120 can extend farther or
along the entire length of the shank body 104.

[0016] In the illustrated embodiment, the shank body 104 includes a sizing knurl 110 that
extends from the head 102 to the helical thread 108. The sizing knurl 110 separates the thread 108
from the head 102 to reduce movement of on¢ or more bodies into which the fastener 100 is
screwed when countersinking the fastener 100 into one or more of the bodies. For examplc, the
knurl 108 can allow for the shank body 104 to be screwed farther into the bodies without the helical
thread 108 continuing to cut into the bodies. This can reduce the movement of one or more of the

bodies and/or can reduce the amount of torque needed to screw the shank body 104 into the bodies.

0017] The head 102 includes a drive design indentation 112 cxtending into a first side or
surface 114 of the head 102. The first side 114 of the head 102 may be the side that faces a drive
tool that is used to screw the fastener 100 into one or more bodies. The drive design indentation
[ 12 receives one end of the drive tool, such as a screwdriver, drill bit, or the like, so that the drive
tool 1s engaged with the fastener 100. Rotation of the drive tool rotates the fastener 100 via the
connection between the drive tool and the drive design indentation 112 in the head 102. The drive

design indention 112 is shown in Figure 1 as a TORX screw drive type, but alternatively may be
another type of screw drive, such as a slot, a PHILLIPS, a POZIDRIV, a square, a ROBERTSON,
a HEX, a HEX SOCKET, or the like.

[0018] With continued refercnece to Figure |, Figure 2 illustrates a perspective view of the
head 102 of the fastener 100 shown in Figure | according to one embodiment. The head 102

includes several saw teeth 116. The saw teeth 116 radially project outward from the head 102.

For example, without the saw teeth 116, the head 102 may have a circular shape as indicated by a
dashed line 200 shown in Figure 2. The dashed line 200 can represent an outer perimeter of the
head 102 without the saw teeth 116. The saw teeth 116 radially project outward from this outer
perimeter 200 of the head 102.

[0019] The saw teeth 116 shown in Figures | and 2 also extend around the outer perimeter
200 of the head 102. For example, eight saw teeth 116 are arranged around the outer perimeter
200 of the head 102. Alternatively, another numbcr of the saw teeth 116 may extend around the
outer perimeter 200 of the head 102.
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[0020] The saw teeth 116 include outer edges 202, 204. In the illustrated embodiment, the
outer edges 202 are curved edges and the outer edges 204 are straight edges. Alternatively, one or
more ot the outer edges 200 may be a straight edge and/or one or more of the outer edges 204 may
be a curved edge. The outer edges 202 are convex surfaces that are curved in a clockwise direction
in the illustrated embodiment. For example, the outer edges 202 may extend from one end 206
that intersects the outer perimeter 200 of the head 102 to another end 208 that intersects the outer
edge 204. The outer edges 202 may be surfaces that are curved in a clockwise direction in that the
ends 206 ol the outer edges 202 are closer to a center axis 210 of the head 102 and/or fastener 100
than the ends 208. Alternatively, one or more of the outer edges 202 may be curved in a counter-

clockwise direction such that the ends 208 are closer to the center axis 210 of the head 102 and/or

fastener 100 than the ends 206.

[0021] The outer edges 204 may radially project along straight lines or directions 212 from
the center axis 210. For example, the directions 212 along which the outer edges 204 extend from
the outer perimeter 200 of the head 102 may intersect at the center axis 210. Alternatively, the
directions 212 along which the outer edges 204 project may not intersect each other at the center
axis 210. While only two of the directions 212 are shown in Figure 2, cach of the outer edges 204

may project along similar directions 212.

10022] The saw teeth 116 of the head 102 form a serrated outer edge of the head 102. This
serrated outer edge can assist in countersinking the fastener 100 into a body, such as a block of
material being fastened to another body using the fastener 100. During rotation of the fastener
100, the saw teeth 116 may dig into and cut into the body that the fastener 100 is being screwed
into. The fastener 100 may be screwed into one or more bodies at an angle with respect to the
bodics. For example, the center axis 210 of the fastener 100 may be oriented at an oblique angle
with respect to a surface of a body into which the fastener 100 is being screwed. As the fastener
100 works into the body, the saw teeth 116 of the head 102 of the fastener 100 may cut into the
surface of the body. The saw teeth 116 can cut away and remove portions of the body such that
the head 102 can bc at least partially inserted into the body (e.g., so that the head 102 can be
countersunk into the body). The saw tecth 116 can cut into the body more efficiently (e.g., with

less torque applied to the fastener 100) than fastencrs that do not include the saw teeth 116.
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[0023] Figure 3 1s bottom view of the head 102 of the fastener 100 shown in Figures 1 and
2 according to one embodiment. The shank body 104 shown in Figure 1 is not shown in IFigure 3.
A second side or surface 300 of the head 102 is shown in Figure 3. The second side or surface 300
of the head 102 is opposite of the first side 114 (shown in Figure 1) of the head 102, and can face
the surface of the body into which the fastener 100 is screwed. The second side 300 of the head
102 includes ramped surfaces 302. The ramped surfaces 302 are oriented at oblique angles with
respect to the first side [ 14 of the head 102. The ramped surfaces 302 of the head 102 intersect
the outer edges 204 of the saw teeth 116 to form cutting interfaces 304 of the saw tecth 116.

[0024] Figure 4 illustrates a side view of the head 102 of'the fastener 100 shown in Figures
I through 3. The cutting interfaces 304 project from the second side 300 of the head 102. For
example, the cutting interfaccs 304 extend downward from the second side 300 of the head 102 in
directions that are parallel to the center axis 210 of the fastener 100. Alternatively, the cutting
interfaces 304 may project in other directions. The cutting interfaces 304 can form sharp edges of
the saw teeth 116 that cut into the body that the fastener 100 is being screwed. The ramped surfaces
302 can assist in directing material that is cut away from this body in directions away from the
cutting interfaces 304. Moving this material away can reduce the amount of torque required to

screw the fastener 100 into the body.

[0025] In the illustrated embodiment, different cutting interfaces 304 extend different
distances along the shank body 120. For example, every other cutting interface 304 may extend a
first distance 400 down the shank body 120 from the surface 300, while the other cutting interfaces
304 may extend a shorter, second distance 402 down the shank body 120 from the surface 300.

Alternatively, the cutting interfaces 304 may extend the same distance or diffcrent groups of the

cutting interfaces 304 may extend different distances.

[0026] Figure 5 1s perspective view of a second side or surface 500 of the head 102 of the
tastener 100 shown in Figures [ and 2 according to anothcr embodiment. The second side or

surface 500 of the head 102 is opposite of the first side 114 (shown in Figure 1) of the head 102,
and can face the surface of the body into which the fastener 100 is screwed. The second side 500

of the head 102 includes ramped surfaces 502. The ramped surfaces 502 are oriented at oblique

angles with respect to the first side 114 of the head 102. The ramped surfaces 502 of the head 102
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intersect the outer edges 204 of the saw teeth 116 to form cutting interfaces 504 of the saw teeth

[16. As shown in Figure 5, the outer surfaces 202 of the saw teeth 114 may have the shape of the

letter L. Alternatively, the outer surfaces 202 may have another shape.

[0027] T'he cutting interfaces 504 project from the second side 500 of the head 102. For
example, the cutting interfaces 504 extend downward from the second side 500 of the head 102 in
directions that are parallel to the center axis 210 of the fastener 100. Alternativcly, the cutting
interfaces 504 may project in other directions. The cutting interfaces 504 can form sharp edges of
the saw teeth 116 that cut into the body that the fastener 100 is being screwed. The ramped surfaces
502 can assist in directing material that is cut away from this body in directions away from the
cutting intertaces 504. Moving this material away can reduce the amount of torque required to

screw the fastener 100 into the body.

[0028] The fastener 100 may be manufactured using any of several different methods. In
one embodiment, a method for manufacturing the fastener 100 includes cutting a length of wire
into an approximate length of the fastener 100, and then cutting the head 102 of the fastener into
the shape shown in Figures 1-3 using a die punching process. The thread or threads 108 also may

be cut into the wire to form the fastener 100. Alternatively, another method may be uscd.

10029} Figure 6 is a front view of a [astener 600 according to another embodiment. The
fastencr 600 may represent a screw that can be used to fasten two or more bodies together. The
fastener 600 can include the same head 102 as the fastener 100, which is joined with an elongated

shank body 604 that is similar to the shank body 104. The head 102 and the body 604 may be

formed as a single body, such as a single piece of metal or metal alloy. The shank body 604

includes an elongated cylindrical core 606 having the helical threads 108, 118 radially extending
outward from the core 606. Thc helical threads 108, 118 can cut into one or more bodies that the
fastener 600 is rotated or screwed into in order to secure the fastener 600 to the bodies. In contrast
to the fastener 100, the shank body 604 of the fastener 600 does not include the sizing knurl 110.
Instcad, the helical threads 108, 118 may extend to the head 102 and not be separated from the
head 102 along the length of the shank body 604.

[0030] In one embodiment, a fastener includes an elongated shank body having one or

more helical threads and a head connected with the body. The head includes a drive design
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indentation extending into a first side of the head that is configured to bc cngaged with a drive

tool, the head having radially projecting saw teeth extending around an outer perimeter of the head.

10031] The radially projecting saw teeth can be curved in a clockwise direction. The
radially projecting saw teeth may include curved outer edges that are convex from the outer
perimeter of the head to intersections with straight edges that radially project from the outer
perimeter ot the head. Optionally, the radially projecting saw teeth of the head form a serrated

outer edge of the head.

10032] The head ot the fastener can include ramped surfaces that are opposite of the
radially projecting saw teeth on a second side of the head. The ramped surfaces may be oriented
at oblique angles to the first side of the head. The head can have a circular shape with the radially

projecting saw teeth projecting outward from the circular shape.

[0033] In one embodiment, a fastener includes an elongated shank body having one or
more threads and a head connccted with the body and configured to be engaged with a drive tool.

The head has curved saw teeth extending around an outer perimeter of the head.

[0034] The curved saw teeth may radially project from the outer perimeter of the head.
The saw teeth can be curved in a clockwise direction. Optionally, the saw teeth include curved
outer edgces that are convex trom the outer perimeter of the head to intersections with straight edges
that radially project from the outer perimeter of the head. The saw teeth of the head may form a

serrated outer edge of the head.

[0035] The head can include ramped surfaces that are opposite of the saw teeth on a second
side of the head. The ramped surfaces can be oriented at oblique angles to the first side of the
head. The head may have a circular shape with the saw teeth projecting outward from the circular

shape.

[0036] In onc cmbodiment, a fastener includes an elongated shank body and a head
connected with the body. The head can have curved radially projecting saw teeth extending around

an outer perimeter of the head.
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[0037] The head can include a drive design indentation extending into a first side of the
head that is configured to be engaged with a drive tool. The saw teeth may be curved in a clockwisc
direction. The saw teeth can include curved outer edges that are convex from the outer perimeter
of the head to intersections with straight edges that radially project from the outer perimeter of the

head. The saw teeth of the head may form a serrated outer edge of the head.

[0038] The head can include ramped surfaces that are opposite of the saw teeth on a second
side of the head. The ramped surfaces may be oriented at oblique angles to the first side of the

head. The head may have a circular shape with the saw teeth projecting outward from the circular

shape.

[0039] [t 1s to be understood that the above description is intended to be illustrative, and
not restrictive. For example, the above-described embodiments (and/or examplcs thereof) may be
used in combination with each other. In addition, many modifications may be made to adapt a
particular situation or material to the teachings of the inventive subject matter without departing
from its scopc. While the dimensions and types of materials described herein are intended to
define the parameters of the inventive subject matter, they are by no means limiting and are
exemplary embodiments. Many other embodiments will be apparent to onc of ordinary skill in the
art upon reviewing the above description. The scope of the inventive subject matter should,
therefore, be determined with reference to the appended claims, along with the full scope of
cquivalents to which such claims are entitled. In the appended claims, the terms “including” and
“In which™ are used as thc plain-English equivalents of the respective terms “comprising” and

22

“wherem.” Moreover, in the following claims, the terms “first,” “second,” and “third.” etc. are
used merely as labels, and are not intended to impose numerical requirements on their objccts.
I‘urther, the limitations of the following claims are not written in means-plus-function format and
are not intended to be interpreted based on 35 U.S.C. § 112(f), unless and until such claim
limitations expressly use the phrase “means for” followed by a statemcnt of function void of further
structure. For example, the recitation of a “mechanism for,” “module for,” “device for.” “unit for,”

2% 66

“component for.” “element for,” “member for,” “apparatus for,” “machine for,”” or “system for” is
not to be interpreted as invoking 35 U.S.C. § 112(f) and any claim that recites one or more of these

terms 1s not to be interpreted as a means-plus-function claim.
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10040} This written description uses examples to disclose several embodiments of the
inventive subject matter, and also to enable one of ordinary skill in the art to practice the
embodiments of inventive subject matter, including making and using any devices or systems and
performing any incorporated methods. The patentable scope of the inventive subject matter is
defined by the claims, and may include other examples that occur to one of ordinary skill in the
art. Such other examples are intended to be within the scope of the claims if they have structural
elements that do not differ from the litcral language of the claims, or if they include equivalent

structural elements with insubstantial differences from the literal languages of the claims.

[0041] As used herein, an element or step recited in the singular and proceeded with the
word “a” or “an” should be understood as not excluding plural of said elements or steps, unless
such cxclusion is explicitly stated. Furthermore, references to “one embodiment” or “‘an
embodiment” of the presently described inventive subject matter are not intended to be interpreted
as excluding the existence of additional embodiments that also incorporate the recited features.
Moreover, unless explicitly stated to the contrary, embodiments “comprising,” “compriscs,”
“including,” “includes,” “having,” or “has™ an element or a plurality of elements having a

particular property may include additional such elements not having that property.
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WHAT IS CLAIMED IS:

1. A fastener comprising:

an elongated shank body having one or more helical threads: and

a head connected with the body, the head including a drive design indentation extending
into a first side of the head that is configured to be engaged with a drive tool, the head having
radially projecting saw teeth extending around an outer perimeter of the head. wherein the
radially projecting saw teeth include curved outer edges that are convex from the outer perimeter

of the head to intersections with straight edges that radially project from the outer perimeter of
the head.

2. The fastener claim 1, wherein the radially projecting saw teeth are curved n a clockwise
direction.
3. The fastener of claim 1, wherein the radially projecting saw teeth of the head form a

serrated outer edge of the head.

4. The tastener of claim 1, wherein the head includes ramped surfaces that are opposite of

the radially projecting saw teeth on a second side of the head.

5. The fastener of claim 4, wherein the ramped surfaces are oriented at oblique angles to

the first side of the head.

0. The fastener of claim 4, wherein the head has a circular shape with the radially projecting

saw teeth projecting outward from the circular shape.

10
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7. A fastener comprising:

an elongated shank body having one or more threads: and

a head connected with the body and configured to be engaged with a drive tool, the head
having curved saw teeth extending around an outer perimeter of the head, wherein the saw teeth

include curved outer edges that arc convex from the outer perimeter of the head to intersections

with straight edges that radially project from the outer perimeter of the head.

8. The fastener of claim 7, wherein the curved saw teeth radially project from the outer

perimeter of the head.

9. The fastener of claim 7, wherein the saw teeth are curved in a clockwise direction.

10. The fastener of claim 7, wherein the saw teeth of the head form a serrated outer edge of
the head.

11.  The fastencr of claim 7, wherein the head includes ramped surfaces that are opposite of

the saw teeth on a second side of the head.

12.  The fastener of claim 11, wherein the ramped surfaces are oriented at oblique angles to

the first side of the head.

13.  The fastencr of claim 7, wherein the head has a circular shape with the saw teeth

projecting outward from the circular shape.

14. A fastener comprising:

an elongated shank body; and

a head connected with the body, the head having curved radially projecting saw teeth
extending around an outer perimeter of the head, wherein the saw teeth include curved outer
edges that are convex from the outer perimeter of the head to intersections with straight edges

that radially project from the outer perimeter of the head.

11
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15. The fastener of claim 14, wherein the head also includes a drive design indentation

extending into a first side of the head that is configured to be ecngaged with a drive tool.

16. The tastencr of claim 14, wherein the saw teeth are curved in a clockwisc direction.
17. The fastener of claim 14, wherein the saw teeth of the head form a serrated outer edge
of the head.

12
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