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FASTENER HAVING IMPROVED WOBBLE CONTROL, FASTENING SYSTEM
INCLUDING THE SAME, AND METHOD OF FORMING THE SAME

BACKGROUND

[0001] Disclosed is a fastener having improved wobble control, reduced stripping, a

fastening system including the same, and a method of forming the same.

[0002] Fasteners are manufactured with a variety of different recess shapes, such as,
for example, slotted or cruciform. A tool, €.g., a bit or driver bit, can be used to insert and
remove a fastener. An end of the tool may have a shape configured for insertion into a head

of a fastener to facilitate torning of the fastener for insertion or removal.

[0003] Recess drive shapes bencfits that may be favorable for different applications,
or favored in different regions of the world. For example, in the United States consumer
market a fastener having a hexalobular recess shape is widely available. The hexalobular
recess may allow greater torque to be applied to the recess through a mating hexalobular tool,
without stripping the hexalobular recess. Nonetheless, there remains a need for a recess

shape, and a corresponding tool, with improved performance.
SUMMARY

[0004] According to an embodiment, a fastener is provided. The fastener includes: a
first recess and a second recess adjacent the first recess. The first recess inchudes a side
surface defining a shape of the first recess and a stability surface oriented at an angle of

greater than 1° and less than or equal to 89° relative to a major axis of the fastener.

[0005] In addition to one or more of the feanures described above, or as an alternative,
the first recess may inchude at least two stability surfaces each oriented at an angle of greater

than 1° and less than or equal o 89° relative to the major axis of the fastener.
[0806] The first recess may include a hexalobular shape.
[0007] The stability surface may be between adjacent lobes of the hexalobular shape.

[0008] The side smface may be oriented at an angle of greater than or equal to 07 and

less than or equal to 30° relative to the major axis of the fastencr.
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[0809] The angle of orientation of the side surface relative to the major axis of the
fastener may be less than the angle of orientation of the stability surface relative to the major

axis of the fastener.

[0010] The first recess may inclade a hexalobular shape having a lobe-to-lobe
distance of 5.55 millimeters to 5.65 millimeters, and the second recess may include a

rectilincar shape baving a length of 2.82 millimeters to 2.86 millimeters.
[011] The second recess may include a rectilinear shape.

[0812] The first recess may include four stability surfaces each oriented at an angle of

greater than 1° and less than or equal to 89° relative to the major axis of the fastener.

[0013] The first recess may include a hexalobular shape, and each of the stability

surfaces may be between adjacent fobes of the hexalobular shape.

[0014] The fastener may include a head including the first recess and the second
recess; and a shank extending from the head in a divection along the major axis of the

fastener.

[0015] According to an emsbhodiment, a method of forming the fastener may include
driving a punch into a head of the fastener to form the fastener inchuding the first recess and

the second recess in the head of the fastener to form the fastener.

[0016] According to an embodiment, a fastening system may include the fastener; and
a tool having a shape configured to engage with the first recess, configured to engage with

the second recess, or configured to engage with the first recess and the second recess.

[0017] In addifion to one or more of the feahures described above, or as an alternative,
the stability surface may be configured to contact the tool, when the tool is inserted in the

first recess and the second recess.

[0018] The first recess may include a hexalobular shape having a lobe-to-lobe
distance of 5.55 millimeters to 3.65 millimeters, and the second recess may include a

rectilinear shape having a length of 2.82 millimeters to 2.86 millimeters.

[0019] The stability surface may be between adjacent lobes of the hexalobular shape.
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[002(] The stability surface may be configured to allow the tool to be inscrted into at
least 90% of a total depth of the first recess and the second recess, the depth being measured

in a direction parallel to the major axis of the fastener.

[0021] According to an embodiment, a fastening system is provided. The fastening
systern includes: a fastener, which includes a first recess and a second recess adjacent the
first recess. The first recess includes a hexalobular shape and a stability surface between
adjacent lobes of the hexalobular shape. The fastening system also includes a tool having a
shape configured to engage with the first recess, configured to engage with the second recess,

or configured to engage with the first recess and the second recess.

[0022] In addition to one or more of the features described above, or as an alternative,
the tool may include a first hexalobular shape configured to engage with the first recess and a

second rectilinear shape configured to engage with the second recess.

[0023] The stability surface may be configured to allow the tool to be inserted into at
least 90% of a total depth of the fivst recess and the second recess, the depth being measured

in a direction parallel to a major axis of the fastener.
BRIEF BESCRIPTION OF THE DRAWINGS

[0024] The following descriptions should not be considered himiting in any way. With

reference to the accompanying drawings, in which like elements are numbered alike:

[0025] FIG. 1 idlustrates an embodiment of a fastener;

[0026] FIG. 2 illustrates an enlarged view of a head of the fastener of FIG. 1 having a

flat head, in accordance with an embodiment of the disclosure;

[0027] FIG. 3 illustrates an isomefric view of the head of the fastener of FIG. 1, in

accordance with an embodiment of the disclosure;

[0028] FIG. 4 illustrates an isometric view of an embodiment of a tool for driving a

fastener;

100291 FIG. 5 illustrates an embodiment of 3 fastening system including a fastener

and a tool for driving the fastener;
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[0030] FIG. 6 illustrates an isometric view of the head of an embodiment of a

fastener; and

10031 FIG. 7 illustrates an isoroeiric view of the head of an embodiment of a

fastener.

DETAILED DESCRIPTION

10032] A fastener, e.g., a threaded fastener, having a stacked compound recess can
reduce or avoid stripping of the recess of the fastener when torque is applied to the recess by
a tool. The tool is the same as and may also be referred  as a bit, mating bit, driver, or
driver-bit. For example, a fasicner having a stacked compound recess may include an upper
first vecess having a first shape, e.g., hexalobular recess, which is a recess having six lobes
and may also be referred to as a six-lobed recess, and a lower second recess between the first
recess and a shank of the fastener having a second shape, ¢.g., a rectilinear or a square shape,

such as a Robertson square shape. The second recess may be located adjacent the first recess.

[0033] A rectilincar recess (¢.g., a Robertson Square} may offer improved stiction for
a mating tool, e.g., a tool having a shape configured to engage the rectilinear recess. The tool
having a shape configured to engage the rectilinear recess can be used to rotatably drive, e.g.,
inscrt or remove, the fastener including the first upper recess having a hexalobular recess
shape and the lower second recess having the rectilinear shape. However, when the tool
having the shape configared fo engage the rectilinear recess is inserted into a vecess having a
compound recess comprising an upper hexalobular recess and a lower second recess having a
squarc shape, undesirable wobble may result when the tool is used to drive the fastener.
Wobble refers to an amount of off-axis movement a tool inserted into the recess may move

before the tool contacts the recess o resist such movement.

[0034] While not wanting to be bound by theory. it has been surprisingly discovered
that a side surface of the tool may interfere with a lobe of the hexalobular recess. The
inventors have discovered that interference of the tool with a lobe of the hexalobular recess of
the fastener can prevent the tool from suitably engaging the fastener, resulting in undesirable
wobble. The undesirable wobble can result in cam-out or stripping of the fastener recess, for
example. A configuration which provides improved fit and coutact between the tool and

fastener baving the upper hexalobular vecess and a lower rectilinear recess has heen
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developed. The improved configuration results in unexpectedly improved stability when

driving the fastener.

[0035] Further description of the disclosed fastener and tool arc presented herein by

way of exemplification and not limitation with reference to the Figures.

[0036] FIG. 1 schematically illusirates a fastener 10 having a stacked compound
recess 100. The fastener 10 includes shank 20 and a head 22. A head 22 head includes an
upper end 12 and a lower end 14 opposite the upper end 12. The shank 20 extends from the
fower end 14 of the head 22. The shank 20 may be attached to the head 22 at the lower end 14
of the head 22 or formed with the bead 22 at the lower end 14 of the head 22. The shank 20
includes a threaded portion 24. The threaded portion 24 includes a thread 18 helically
wrapped around a shaft 16 of the shank 20. The thread 18 may be wrapped around the shaft
16 such that the fastener 10 may be right-handed or left-handed. There may be a non- portion
26 interposed between the threaded portion 24 and the lower end 14 of the head 22 of the

fastener 10, as shown in FIG. 1.

[0337] A top surface of the head 22 of the fastener 10 may be flat, as illustrated in
Fi5. 1. While a flat head is utilized for illustration, the fastener may have other head types
such as, for example, a head having an oval, button, round, truss, cheese (c.g., having a disc
with a cylindrical outer edge, height approximately half the head diameter, and a flat bearing
swrface), fillister, pan washer, cylinder, hexagon, indented hexagon, washer, or pan

configuration.

[0038] FIG. 2 illustrates an enlarged cross-sectional view of the fastencr 10 shown in
FIG. 1 having a top surface 32 that is flat. The head 22 includes a top surface 32 located at
the upper end 12 of the head 22. The top surface 32 may be a substantially flat sarface
oriented about perpendicular with a major axis X of the fastener 10 having the stacked
compound recess 100. The head 22 of the fastencr 10 includes the stacked compound recess
100 formed on the top surface 32. The stacked compound recess 100 is formed in the top

surface 32 of the head 22 and extends into the head 22.

[003%9] Referring now to FIG. 2 and FIG. 3, with continued reference to FIG. 1, the
stacked compound recess 100 includes a first recess 110 baving a first shape and a second
recess 150 having a second shape. The first recess 110 may be configured to be driven (e.g.,
drivable by a tool) and the second recess 150 is configured to be driven, such that the first

5
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recess 110 and the second recess 150 may be driven independently and/or in combination
using a tool having a shape that mates to the first recess 110 and/or the second recess 150.
For example, the tool may have a shape configured to engage with the first recess 110, the
tool may have a shape configured to engage with the second recess 150, or the tool may have
a shape configured to engage with the first recess 110 and the second recess 156. The tool
may have a shape including a surface configured to engage with an opposing surface of the
first recess 110, the ool may have a shape including a swrface configured to engage with an
opposing surface of the second recess 150, or the tool may have a shape including a surface
configured to engage with an opposing surface of the first recess 110 and the second recess
150. The second recess 150 may have a shape that is different than (e.g., non-equivalent o} a

shape of the first recess 110.

[0044] As shown in FIG. 3, the shape of the first recess 110 may be hexalobular, and
the shape of the second recess 150 may be rectilinear, e.g., a square. The shape of the second
recess 150 may be different than the shape of the first recess 110, The shape of the second
recess 150 may be the same as the shape of the first recess 110 however the size of the
second recess may be different that a size of the first recess. The shape of the first recess 110
may be a lobed, ¢.g., hexalobular, as shown in FIG. 3. The shape of the sccond recess 150
may be rectilinear {e.g., a Robertson recess), as shown in FIG. 3. Advantageously, a fastener
10 having a first recess 110 and a second recess 150 of different shapes may be driven by
different tool s, ¢.g., a tool having a shape corresponding to a shape of the first recess 110, a
tool having a shape cowresponding to a shape of the second recess 150, or a tool having a
shape corresponding to a combination of the shape of the first recess 110 and the shape of the

second recess 150.

[0041] The first recess 110 and the sccond recess 130 may be located on different
planes 102, 104 of the stacked compound recess 100 relative to a major axis X of the fasiener
10 having a stacked compound recess 100, as shown in FiG. 2. Advantageously, the first
recess 110 and the second recess 150 being located on different planes 102, 104 may allow

one recess to be driven independently of the other recess.

[0042] FIG. 2 illustrates a fastencr 10 having a fop surface 32 that is flat. As shown in
FiG. 2, the first recess 110 is located on a first plane 102 of the stacked compound recess
100. The first plane 102 is located at a first distance D1 away from the top surface 32 as
measured linearly along the major axis X of the fastener 10 having a stacked compound

6
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recess 100. The first recess 110 has a depth equivalent to the first distance D1, The first plane
102 may be oriented perpendicular to the major axis X of the fastener 10. As shown in FIG.
2, the second recess 150 1s located on a second plane 104 of the stacked compound recess
100. The second plane 104 may be oricnted perpendicular to the major axis X of the fastener
10. The sccond plane 104 may be oriented parallel to the first plane 102. The second plane
104 is located at a second distance D2 away from the top surface 32 as measured linearly
along the major axis X of the fastener 10 having a stacked compound recess 100. The second
recess 150 bas a depth of a third distance D3, which 5 equivalent to the second distance D2
minus the first distance 1. A ratio of the first distance D1 to third distance D3 (i.e., D1/D3)
may be between 1:10 to 1011, 2:8 1o 8:2, 3:7 to 73, or 4:6 to 6:4. The ratio of the first
distance D1 to third distance D3 (i.e., D1/D3) may be equal to 1. A ratio of the third distance
D3 to the first distance D1 (i.e., D3/D1) may be between 1:10 to 1(:1, 2:8 t0 8:2, 3:7 10 7:3,
or 4:6 to 6:4. The ratio of the third distance D3 to the first distance B1 (.e., D3/D1) may be
equal to 1. The depth of the second recess 150 may be about equal to the depth of the first
recess 110, and the third distance D3 may be about equal to the first distance D1, Further
advantageously, the depth (i.e., distance D1) of the first recess 110 may be about equal to the
depth (i.e., distance D3) of the second recess 150, one recess may not become engaged prior
to the other recess, and the first recess 110 and the second recess 150 may be simultaneously
cngaged when being driven by a tool that mates with both the fivst recess 110 and the second
recess 150. The disclosed configuration solves what is known as a 6/4 problem resulting from

the combination of a hexalobular recess and a four-sided recess.

[0043] The first recess 110 initiates at a top surface 32 of the head 22 and extends into
the head 22 to a bottom 130 of the first recess 110. The second recess may initiate at the
bottom 130 of the first recess 110 and extend into the head 22 to a bottom 180 of the second

recess 150, as shown in FIG. 2.

[0044] The first recess 110 includes a side wall 120 extending from the top surface 32
of the head 22 to a bottom 130 of the first recess 110 located at the first plane 102. The side
wall 120 of the first recess 110 may form the shape of the first recess 110. The side wall 120
of the first vecess 110 may be about parallel relative to the major axis X of the fastener 10, as
shown in FIG. 2. The side wall 120 of the first recess 110 may be non-parallel relative to the
major axis X of the fastener 10. The side wall 120 of the first recess 110 may be oriented at

first angle al such that that side wall 120 is non-perpendicular relative to the bottom 130 of
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the first recess 110, e.g., non-perpendicular relative 1o the first plane 102. The first angle ol
may he greater than or equal to 60° and less than or equal to 90°. The first angle ol may be

90°.

[0345] The second recess 150 includes a side wall 160 extending from the bottom 130
of the first recess 110 to a bottom 180 of the second recess 150 located at the second plane
104. The side wall 160 of the second recess 150 may form the shape of the second recess 150
The side wall 160 of the second recess 150 may be about paraliel relative to the major axis X
of the fastener 10, as shown in FIG. 2. The side wall 160 of the second recess 150 may be
non-parallel relative to the major axis X of the fastener 10, Advantageously, orienting the
side wall 120 of the first recess 110 or the side wall 160 of the second reeess 150 at a non-
parallel angle relative to the major axis X of the fastener 10 may produce a non-magnetic

stick fit on a tool that mates with both the first recess 110 and the second recess 150.

[0046] The side wall 160 of the second recess 150 may be oriented at second angle o2
such that that side wall 160 is non-perpendicular relative to the second plane 104, The side
wall 160 of the second recess 150 may be oriented at second angle o2 that not equivalent to
the first angle al. Advantageously, the second angle 62 being different from the first angle ol
may produce a non-magnetic stick fit on a tool that mates with both the first recess 110 and
the second recess 150. The second angle o2 may be between 80° to 90°; 82° 1o 89°% or 84° 10

88°. The second angle o2 may be between 88° to 88.57. The second angle 02 may be 90°.

[0047] The shape of the first recess 110 of a stacked compound recess 100 in the top
surface 32 of the head 22 of the fastener 10 may be seen in FIG. 3. In the illustrated
embodiment of FIG. 3, the shape of the first recess 110 may be hexalobular and the shape of
the second recess 150 may be rectilinear. The shape of the first recess 110 may be formed by
side wall 120. The shape of the furst recess 110 may be formed by one curved side wall 120

and the shape of the second recess 130 shape may be formed by four side walls 160.

[0848] The shape of the second recess 150 shape may be oriented relative to the shape
of the first recess 110 such that features of the shape of the second recess 150 are positioned
relative to features of the shape of the first recess 110 in a certain maunner. For example, a
rectilinear second recess 150 may include opposing first and second sides and opposing third
and fourth sides, which are perpendicular to the first and second sides of the second recess

150. A hexalobular first recess 110 may include opposing first and second lobes, opposing
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third and fourth lobes, and opposing fifth and sixth lobes. The thitd and fifth iobes may be
adjacent to one another and the fourth and sixth lobes may be adjacent to one another. The
shape of the second recess 150 may be oriented relative to the shape of the first recess 110
such that the first side of the second recess 150 may be adjacent the first lobe of the first
recess 100 and the second side of the second recess 150 may be adjacent the second lobe of
the first recess 110. The third side of the second recess 150 may be adjacent an area between
the third and fifth lobes and the fourth side of the second recess 150 may be adjacent an area

between the fourth and sixth lobes.

[0049] FIG. 4 illustrates a tool 40 for use with the disclosed fastener. The tool 40 may
have a shape configured to engage with the first recess 110 and the second recess 150, as
shown, for example, in FIG. 2. The tool 40 may have a shape including a surface configured
to engage with opposing surfaces of the first recess 110 and the second recess 150, as shown,
for example, in FIG. 2. The tool may have z hexalobular upper shape 42 and a rectilinear

lower shape 44.

[005G] With further reference to FIG. 3, the first recess 110 includes a stability
surface 300 oriented at an angle of greater than 1° and less than or equal to 89°, 27 to 80°, 4°
to 70°, 5° to 507, or 8° to 457, relative to the side wall 120. With reference to FIG. 5, the
stability surface 300 may allow a square tool 500 with a tapered side 510 to be inserted into
the first recess 110 and the second recess 150, While not wanting to be bound by theory, itis
understood that allowing a square tool 500 with a tapered side 510 to be inserted further into
the first recess 110 and the second recess 150 may allow for an increased level of torque to be
applied by the square tool 500. For exarople, without the stability surface 300, a tapered side
510 of a square tool 300 may contact the side wall 120 at a top surface 32 of the head 22, and
may limit the extent to which the square tool 500 could inserted into the first recess 110, the
second recess 150, or the first recess 110 and the second recess. Limited insertion of the
square tool 300 into the first recess 110, the second recess 150, or the first recess 110 and the
second recess may result in undesirable wobble and prevent an adequate level of wrque from
being applicd by the square tool 500 to drive the fastener 10. In addition, the contact of the
tool 500 with the stabilization surface 300 can aid with proper alignment of the axis of the
tool 300 to the axis of the fastener 10 and reduce stripping of the first recess 110 during

application of torque to the square tool 500 during driving of the fastener 10.

[0051] The first recess 116 may include a hexalobular shape having a lobe-to-lobe

g
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distance of 3.55 millimeters to 5.65 millimeters, and the second recess 150 may include a
rectilinear shape having a length of 2.82 millimeters 1o 2.86 millimeters. The stability surface
300 may be configured to allow 2.2 millimeters to 4.1 millimeters of the tool 500 to be
inserted into the first recess 114 and the second recess 150, The stability surface 300 may be
configured to allow 2.2 millimeters to 4.1 millimeters of the toof 500 10 be inserted into the

second recess 150.

10052] The stability surface 300 may be configured to allow 2 tool to be inserted into
at ieast 90% of a total vecess depth of the fastener 10. With reference to FIG. 3, the length of
the tool inserted into the recess {Lier) may be at least 90%, for example, 90 to 99.9%, 92 to
99.9%, 94 to 99.5%, 96 to 99.5%, or 98 to 99%, of the total recess depth (Diecess) of the
fastener 10. For a twol having a first shape portion, e.g., a first hexalobular shape portion
configured to engage with a first recess 100, and a second shape portion, e.g.. a second
rectilinear shape portion configured {o engage with a secound recess 150, the length of the tool
inserted into the recess (Liusen) may include the length of a portion of the second shape
portion, or the length of an entirety of the second shape portion and optionally the length of at
Icast a portion of the first shape portion. For a fastencr 10 having a first recess, ¢.g., a first
hexalobular recess, and a second recess, €.2., a second rectilinear recess, the total recess depth
{Drecess) may be equal to a wotal depth of the first recess and the second recess. The length of
the tool inserted into the recess {Linen) and the total recess depth (Drecess) of the fastener 10
are measurcd in a direction parallel to the major axis of the fastener 10. Insertion of the tool
into at least 90% of the total recess depth (Diecess) may minimize or eliminate wobble and

reduce stripping during driving of the fastener 10.

[0053] The square ool 500 can be inserted into the first recess 110 and the second
recess 150 to an extent such that the square tool 500 contacts a bottom 180 of the second
recess 150. While not wanting to be bound by theory, it is understood that the square tool 500
contacting a bottom 180 of the second recess 150 may minimize or eliminate wobble during
driving of the fastener 10, and allow for an increased level of torque to be applied by the
square tool 500. A tapered side 510 of a square tool 500 can engage with the stability surface
300. While not wanting to be bound by theory, it is understood that a tapered side 510 of a
square tool 500 engaging with the stability surface 300 may minimize or eliminate wobble
during driving of the fastener 10. As the stability surface 300 may allow a square tool 500

with a tapered side 510 to be inserted further into the first recess 110 and the second recess

10
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1590, the second distance D2 can be increased, as comparcd to a fastener 10 without the
stability surface 300, and a relatively increased level of torque can be applied by the square

tool SO0.

[0054] As shown in FIG. 3, the stability surface 300 may include more than one
surface, e.g., two surfaces, to contact a tapered side 510 of a square tool 500. The first recess
110 may inciude 2 to §, 3 to 6, or at least two, e.g., two, three, or four, stability surfaces 300
cach oriented at an angle of greater than 1° and less than or cqual to 89°, 2° to 80°, 4° 10 70°,
5° 1o 50°, or 87 to 45°, relative to the side wall 120. The shape of the second recess 150 may
be rectilinear. The stability surface 300 may be between adjacent lobes of the hexalobular

first recess 110,

10055] As shown in FIG. 6, a stability surface 600 may include a surface configured
to contact a tapered side 5310 of a square tool 500. The first recess 110 may include 2 t0 §, 3
to 6, or at least two, e.g., two, three, or four, stability swrfaces 600 each oriented at an angle
of greater than 1° and less than or equal to 89° relative to the side wall 120. The shape of the
second recess 150 may be rectilinear. The stability surface 600 may be between adjacent

lobes of the hexalobular first recess 110.

[0056] As shown in FIG. 7, a stability surface 700 may include a surface configured
to contact a tapered side 510 of a square tool 500. The first recess 110 may include at least
one, e.g., two, stability surfaces 700 cach oriented at an angle of greater than 1° and less than
or equal to §9°, 2° 1o 807, 4° to 70°, 57 to 50°, or 87 10 45°, relative to the side wall 120. The
shape of the second recess 150 may be rectilinear. The stability surface 700 may be between

adjacent lobes of the hexalobular first recess 110

it
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[0857] A fastening system may include a fastener, which includes a first recess and a
sccond recess adjacent the first recess. The first recess may include a hexalobular shape and a
stability surface between adjacent lobes of the hexalobular shape. The fastening system may
also include a tool bhaving a shape configured to engage with the first recess, configured to
cngage with the second recess, or configured to engage with the first recess and the second
recess. The tool may include a hexalobular shape configured to engage with the first recess

and a rectilinear shape configured to engage with the second recess.

[0058] According to an embodiment, a method of forming the fastener may include
providing a fastener blank; and shaping the fastener blank to provide the fastener having the
head and the shank. For example, the method may include driving a punch into a head of the
fastener to form the fastener including the first recess and the second recess in the head of the

fastener to form the fastener.

[0359] A punch for forming a first recess and a second recess in a fastener may have a
recess forming head including a first punch-ticr and a second punch-tier for forming the first
recess and the second recess, respectively. A cold-forming process to form a fastocner
inchuding two recesses may include driving a punch into a blank head of a fastener. The
material, e.g., metal, of the head of the fastener may become temporarily liquid under the
cxtreme pressure and impact of the punch, and may flow around the shape of the punch. The
recesses so-formed may adopt the shape and dimensions of the punch. The shape and
dimensions of the punch may mirvor the dimensions of the recesses formed. Thereafter, the
punch may be removed from the head of the fastener, forming a fastener including a first

recess and a second recess.
Aspects

[00606] In an aspect, disclosed is a fastener comprising:  a first recess comprising a
side surface defining a shape of the first recess, and a stability surface oriented at an angle of
greater than 17 and less than or equal to 89° relative to a major axis of the threaded fastener;

and a second recess adjacent the first recess.

[0061] In an aspect, disclosed is a fastener comprising: a threaded fastener,
comprising a first recess comprising a hexalobular six lobed shape, and a stability surface
between adjacent lobes of the hexalobular six lobed shape; a second recess adjacent the first

recess; and a tool bit having a drive-shape configured to engage with the first recess,
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configured to engage with the second recess, or configured to engage with the first recess and

the second recess.

[0062] In any of the various aspects, the first recess may comprise at lcast two
stability surfaces each oriented at an angle of greater than 1° and less than or equal to 89°
relative to the major axis of the threaded fastener; and/or the first recess may comprise a
hexalobular six lobed shape; and/or the stability surface may be between adjacent lobes of the
hexalobular six lobed shape; and/or the side surface may be oriented at an angle of greater
than or equal to 0° and less than or equal to 30° relative to the major axis of the threaded
fastener; and/or the angle of oricntation of the side swiface relative to the major axis of the
fastencr may be less than the angle of orientation of the stability surface relative to the major
axis of the fastener; and/or the first recess may comprise a hexalobular six lobed shape
having a lobe-to-lobe distance of 5.55 millimeters to 5.65 millimeters, and the second recess
may comprise a rectilinear shape having a length of 2.82 millimeters to 2.86 millimeters;
and/or the second recess may comprise a rectilinear shape; andf/or the first recess may
comprise four stability surfaces each orienied at an angle of greater than 1° and less than or
cqual to 89° relative to the major axis of the threaded fastener; and/or the first recess may
comprise a hexalobular six lobed shape, and cach of the stability surfaces may be between
adjacent [obes of the hexalobular six lobed shape; and/or the threaded fastener may comprise:
a head comprising the first recess and the second recess; and a shank extending from the head
in a direction along the major axis of the threaded fastener; and/or 3 method of forming the
fastener may comprise driving a punch into a head of the threaded fastener to form the
threaded fastener including the first recess and the second recess in the head of the threaded
fastener to form the threaded fastener; and/or a fastening system may comprise the threaded
fastener; and a tool bit having a drive-shape configured to engage with the first recess,
configured to engage with the second recess, or configured to engage with the first recess and
the second recess; and/or the stability surface may be configured to contact the tool, when the
tood is inserted in the first recess and the second recess; and/or the first recess may comprise a
hexalobular six lobed shape having a lobe-to-lobe distance of 5.55 millimeters to 5.65
mitlimeters, and the second recess may comprise a rectilinear shape having a length of 2.82
miflimeters to 2.86 millimeters; and/or the stability surface may be between adjacent lobes of
the hexalobular six lobed shape; and/or the stability surface may be configured to allow the
tool bit to be inserted into at least 90% of a total depth of the first recess and the second

recess, the depth being measured in a direction parallel to the major axis of the threaded
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fastener; and/or the tool bit may comprise: a first hexalobular six lobed shape drive-shape
configured to engage with the first recess; and a second rectilinear drive-shape configured to
engage with the second recess; andfor the stability surface may be configured to allow the
tool bit to be inserted into at least 90% of a total depth of the first recess and the second
recess, the depth being measured in a direction parallel to a major axis of the threaded

fastener.

[0063] The invention has heen described with reference to the accompanying
drawings, in which various embodiments are shown. This invention may, however, be
embodied in many different forms, and should not be construed as limited to the
cmbodiments sct forth herein. Rather, these embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the scope of the invention to those

skilled in the art. Like reference numerals refer to like elements throughout.

[0064] It will be understood that when an clement is referred to as being “on” another
element, it can be directly on the other element or intervening elements may be present there
between. In contrast, when an clement is referred to as being “directly on” another clement,

there are no intervening clements present.

[0063] it will be understood that, although the terms “first,” “second,” “thivd” eic.
may be used herein to describe various elements, components, regions, layers and/or sections,
these elements, components, regions, layers and/or sections should not be limited by these
terms. These terms are only used to distinguish one clement, component, region, layer or
section from another clement, component, region, laver or scction. Thus, “a first clement,”
“component,” “region,” “layer” or “section” discussed below could be termed a second

clement, component, region, layer or section without departing from the teachings berein.

10066] The terminology used herein is for the purpose of describing particular
cmbodiments only and is not intended to be limiting. As used herein, the singular forms “a,”
“an,” and “the” are intended tw include the plural forms, wncluding “at least one,” unless the
content clearly indicates otherwise. “At least one” is not to be construed as limiting *a” or
“an” “Ov” means “and/or” As used herein, the term “and/or” includes any and all
corabinations of one or more of the associated listed iterns. It will be further understood that
the terms “comprises” and/or “comprising,” or “includes”™ and/or “including” when used in

this specification, specify the presence of stated featurcs, regions, integers, steps, operations,
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clements, and/or components, but do not preclude the presence or addition of one or more
other features, regions, integers, steps, operations, elements, components, and/or groups

thereof.

[0067] Furthermore, relative terms, such as “lower” or “bottom” and “upper” or
“top,” may be used herein o describe one element's relationship (o ancther element as
itllustrated in the Figures. It will be understood that relative terms are intended to encompass
different orientations of the device in addition to the oricntation depicted in the Figures. For
example, if the device in one of the figures is turned over, elements described as being on the
“lower” side of other clements would then be oriented on “upper” sides of the other elements.
The cxemplary term “lower,” can therefore, encompasses both an orientation of “lower” and
“upper,” depending on the particular orientation of the figure. Similarly, if the device 1 one
of the figures is turned over, clements described as “below”™ or “bencath” other clements
would then be oriented “above” the other elements. The exemplary terms “helow” or

“heneath”™ can, therefore, encorpass both an orientation of above and below.

[0068] “About” as used herein 18 inclusive of the stated value and means within an
acceptable range of deviation for the particular value as determined by one of ordinary skill
in the art, considering the measurcment in question and the crror associated with
measurement of the particular quantity (i.e., the linitations of the measurement systern). For

example, “about” can mean within one or more standard deviations, or within + 30%, 20%,

10% or 5% of the stated value.

[0069] Unless otherwise defined, all terms (including technical and scientific terms)
used herein have the same meaning as commonly understeod by one of ordinary skill in the
art to which this disclosure belongs. It will be further understood that terms, such as those
defined in commonly used dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art and the present disclosure, and
will not he interpreted in an idealized or overly formal sense unless expressly so defined

herein.

[0070] Excmplary embodiments are described herein with reference to cross section
tHustrations that ave schematic Hustrations of idealized embodiments. As such, variations
from the shapes of the illustrations as a resulf, for example, of manufacturing techniques

and/or tolerances, arc to be expected. Thus, embodiments described herein should not be

[
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construed as limited to the particular shapes of regions as illustrated herein but are to include
deviations in shapes that result, for example, from manufacturing. For example, a region
ilustrated or described as flat may, typically, have rough and/or nonlinear features.
Moreover, sharp angles that are illustrated may be rounded. Thus, the regions illustrated in
the figures are schematic in nafure and their shapes are not intended to iHustrate the precise

shape of a region and are not intended to limit the scope of the present claims.

[0071] While the present disclosure has been described with reference to an
exemplary embodiment or embodiments, it will be understood by those skilted in the art that
varicus changes may be made and eguivalents may be substituted for clements thereof
without departing from the scope of the present disclosure. In addition, many modifications
may be made to adapt a particular sttuation or material o the teachings of the present
disciosure without departing from the cssential scope thereof. Therefore, it is intended that
the present disclosure not be limited to the particular embodiment disclosed as the best mode
conteraplated for carrying out this present disclosure, but that the present disclosure will

include all ermbodiments falling within the scope of the claims.
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What is claimed is:

A fastener comprising:
g first recess comprising
a side surface defining a shape of the first recess, and

a stability surface oriented at an angle of greater than 1° and less than or equal

to 89° relative to a major axis of the fastener; and

L2

7.

a sccond recess adjacent the first recess.

The fastener of claim 1, wherein the first recess comprises at least two stability
surfaces cach oriented at an angle of greater than 1° and less than or equal to 89°

relative to the major axis of the fastener.

The fastener of any of claims 1 to 2, wherein the first recess comprises a hexalobular

shape.

The fastener of claim 3, wherein the stability suiface is between adjacent lobes of the

hexalobular shape.

The fastencr of any of claims 1 to 4, wherein the side surface is oriented at an angle of
greater than or cqual to 0° and less than or equal to 30° relative to the major axis of

the fastener.

The fastener of claim 5, wherein the angle of orientation of the side surface relative to
the major axis of the fastener is less than the angle of orientation of the stability

surface relative to the major axis of the fastener.

The fastencr of any of claims 1 to 6, wherein:

the first recess comprises a hexalobular shape having a lobe-to-lobe distance of 5.55

&

mitlimeters to 5.65 millimeters, and

the second recess comprises a rectilinear shape having a length of 2.82 millimeters to

2.86 mithmeters.

i7
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16,

1L

12.

The fastencr of any of claims 1 to 7, whercin the second recess comprises a rectilinear

shape.

The fastener of any of claims 1 to 8, wherein the first recess comprises four stability
surfaces cach oriented at an angle of greater than 1° and less than or equal to 89°

relative to the major axis of the fastener.

The fastener of any of claims 1 to 9, wherein:
the first recess comprises a hexalobular shape, and

cach of the stability surfaces is between adjacent lobes of the hexalobular shape.

The fastencr of any of claims 1 to 10, comprising:

a head comprising the first recess and the second recess; and

a shank extending from the head in a direction along the major axis of the fastener.
A method of forming the fastener of any of claims 1 to 11, the method comprising:

driving a punch into a head of the fastener to form the fastener including the fivst

recess and the second recess in the head of the fastener to form the fastener.

13.

A fastening systern, comprising:
the fastencr of any of claims 1 to 12; and

a tool having a shape configured to engage with the first recess, configured to engage

with the second recess, or configured to engage with the first recess and the second recess.

14.

The fastening system of claim 13, wherein the stability swrface is configured to

contact the tool, when the tool is inserted n the first recess and the second recess.
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15.

The fastening system of any of claims 13 to 14, wherein:

the first vecess comprises a hexalobular shape having a lobe-to-lobe distance of 5.53

mitlimeters to 5.65 milluneters, and

the second recess comprises a rectilinear shape having a length of 2.82 millimeters to

2.86 mitlimeters.

16.

i7.

The fastening system of claim 15, wherein the stability surface is between adjacent

lohes of the hexalobular shape.

The fastening system of any of claims 13 to 15, wherein the stability surface is
configured to allow the tool to be inserted into at least 90% of a total depth of the first
recess and the second recess, the depth being measurcd in a direction parallel to the

major axis of the fastener.

A fastening system, coraprising:
a fastener, comprising
a first recess comprising
a hexalobular shape, and
a stability surface between adjacent lobes of the hexalcobular shape;
g ) g M - f s g .
a second recess adjacent the first recess; and

a tool having a shape configured to engage with the first recess, configured to engage

with the second recess, or configured to engage with the first recess and the second recess.

i9.

20.

The fasteming system of claim 18, wherein the tool comprises:
a first hexalobular shape configured to cngage with the first recess; and

a second rectilinear shape configured to engage with the second recess.

The fastener of any of claims 18 to 19, wherein the stability surface is configured to
ailow the tool to be inserted into at least 90% of a total depth of the first recess and
the second recess, the depth being measured in a direction parallel to a major axis of

the fastener.

i9
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