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DRIVE SYSTEM

BACKGROUND

'This disclosure relates to an improved drive system wherein a {irst component applics
a driving torque 1o a second component, such as for example a threaded fastener and driver
combination, including miniature versions thercof.

The miniature fasteners used in several different types of products, such as Hard Disk
Drive (HDD), note books, digital cameras and mobile phones, are significant and they are an
important factor in overall productivity, quality and profitability. The drive system on these
critical fasteners affects assembly speed, downtime, and the amount of scrapped components.

Prior art includes the following:

EP 1 536 150 discloses a screw tightening construction, as well as a screw and screw
tightening tool. Specifically, in a threaded fastener wrenching structwre, an inclination angle
(¢} of an arcuate portion of a filting protrusion is larger than an inclination angle (B) of an
arcuate portion of a recess and a wrenching torque is transmitted through an infermediate
portion of the fifting pro{rusion in an axial direction engaged with an opening edge of the
recess. As aresult, a diameter dimension of an engaged part 1s larger than that in the
intermediate of the recess engaged with a tip portion of the [itling protrusion in a case of o <
B, and a smaller force is applied by a constant wrenching torque to the engaged part in inverse
proportion to the larger diameter dimension. According to the patent, this restraing a partial
damage or a deformation of the fitting protrusion and the recess at the engaged part or allows
a small diameter threaded fastener to be efficiently wrenched by higher wrenching torque. A
smaller applied force to the engaged part causes a stably wrenched state of the small diameter

threaded fastener as a result of a small component force in the axial direction to force apart
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along an inclination of the arcuate portion, namely, restraining a bit from coming out of the
IeCess.

U.S. Patent No. 5,598,753 discloses an cagle wing tips tamper-proof fastener and
drive tool with complementary driver head contact. A conventional threaded shank is
perpendicularly connecied to a substantially flat head. The head comprises a plurality of
recessed channels numbering three and the channels radially curve outwards from a common
center point. In one embodiment, the substantially vertical right and left walls of each
channel allow application of torque with the drive tool in both directions. In an alternate
embodiment, the substantially vertical right wall and the surface of the substantially inclined
left wall allow application of torque with the drive tool to the right only.

U.S. Patent Nos. 5,957,645, 6,234,914 and 6,367,358 disclose a spiral drive system
for threaded fasteners that include driver-engageable surfaces on the head end of the fastener
in which at least some of the driver-engageable surfaces are defined by a Spil“d[ segment.
According to the patents, the driver-engageable surfaces are configured to maximize torque
transmission while spreading the driving load over a broad driver-fastener interface to reduce
the risk of development of high stress regions. The patents also disclose drivers and related
tooling.

U.S. Patent Nos. 3,122,963 and 3,658,105 also disclose screws having a recess formed

in the head.

BRIEF SUMMARY
An article of manufacture for use in a drive system having a longitudinal axis is
disclosed. The article of manufacture comprises a drive surface conliguration having a side

surface and an end surface. The end surface tapers upwardly and outwardly from a lowermost
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peint provided along the longitudinal axis to the side surface. The end surface defines a
plurality of identically configured lobes. Each lobe extends from a {irst point to a second
point. The first point of one of the plurality of lobes is the second point of an adjacent one of
the plurality of tobes. Each of the first and second points of each lobe is provided along an
imaginary circle having its center along the longitudinal axis. The side surface extends
upwardly {rom the edges defining the plurality of lobes.

In a first preferred embodiment, each of the lobes extends from the first point to the
second point by, in series, a straight cdge, first and second concave edges, and a convex edge.
The straight edge and the convex edge cach are tangential to the imaginary circle.

In a second preferred embodiment, each of the lobes extends from the first point to
the second point by, in series, a first convex edge, a straight edge, first and second concave
edges, and a second concave edge. The first and second convex edges are each tangential (o
the imaginary circle. The first convex edge of one of the lobes is an extension of the second
convex edge ol an adjacent one of the lobes.

The articie of manufacture may be a fastener or a drive tool. The drive surface
configuration may be either internally configured, such as by a recess, or externally
configured. If the mternally configured drive surface is provided in the fastener, then the
drive tool would preferably have a complementary externally configured drive surface such
that the drive tool can be operated to install and/or uninstall the fastener. Conversely, if the
internally configured drive surface is provided in the drive {ool, then the fastener would
preferably have a complementary externally configured drive surface such that the drive tool
can be operated to install and/or uninstall the fastener.

The article of manufacture may also be a tool, such as a punch, for forming the

internally configured drive surface in an appropriate component, such as a fastener or a drive
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tool.

BRIEF DESCRIPTION OF THE DRAWINGS

FFor a more complete understanding of the disclosure, relerence may be made to the
following detailed description and accompanying drawings whercin like reference numerals
identify like elements in which:

FIG. 1 1s a perspective view of a first described embodiment of a fastener having
internally configured drive surfaces defining a recess of the fastener;

IFIG. 2 1s a cross-scetional view of the fastener illustrated in FIG. 1 taken along line
2-2 of TIG. 3;

FIGS. 3 and 4 are identical top views of the fastener illustrated in FIG. T;

FIG. 5 is a perspective view ol a first described embodiment of a drive tool having
externally configured drive surfaces;

IFIG3, 6 18 an end view of the drive tool illustrated in FIG. 3;

FI1G. 7 is a perspective view of the fastener illustrated in FIG. 1 and the drive tool of
F1G. §;

IF1(3. 8 18 a cross-sectional view illustrating the externally configured drive surfaces
of the drive tool illustrated in FIG. 5 positioned within the recess of the fastener iltustrated in
FiG. 1;

FIG. 9 1s top view of the fastener illustrated in FIG. 1 and the externally configured
drive surfaces of the drive tool illustrated in FIG. 5 positioned within the recess of the
fastencr, showing the drive tool in cross-section;

FIG. 10 is a top view of the fastener illustrated in FIG. 1 and the externally
configured drive surfaces of the drive tool illustrated in FFIG. 5 positioned within the recess

4
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of the fastener in an engaged position (via clockwise movement) with the internally
configured drive surfaces of the fastener for installation, showing the drive tool in cross-
seciion;

FIG. 11 is a top view of the fastener illustrated in FIG. 1 and the externally
configured drive surfaces of the drive tool illustrated in F1G. 5 positioned within the recess
of the fastener in an engaged position (via counter-clockwise movement) with the internally
configured drives surfaces of the fastener for removal, showing the drive tool in cross-
seclion;

I1G. 12 1s a plan view of a first described embodiment of tooling in the form of a
punch for forming the internally configured drive surfaces in a component, such as the
tastener illustrated in FIG. 1;

FFIG. 13 is an end view of the punch of FIG. 12;

IFIGS. 14A-14C are sectional views illustrating how the punch of FIG. 12 is used
with other tooling to form the internally configured drive surfaces (the recess) of various
sized fasteners, such as that illustrated in FIG. 1;

IFIGS. 15 and 16 are identical top views of a second described embodiment of a
{astener having internally configured drive surfaces defining a recess of the fastener;

FIG. 17 is a perspective view of a second described embodiment of a drive tool
having externally configured drive surfaces;

FIG. 18 is an end view of the drive tool illustrated in FIG. 17;

IIG. 19 is a plan view of a second described embodiment of tooling in the form of a
punch for forming the internally configured drive surfaces in a component, such as the
fastener illustrated in FIGS. 15 and 16; and

IF1G. 20 is an end view of the punch of I'IG. 19.
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DETAILED DESCRIPTION

While the present disclosure is susceptible to various modifications and alternative
forms, certain embodiments are shown by way of example in the drawings and these
embodiments will be described in detail herein. It will be understood, however, that this
disclosure is not intended 1o limit the invention to the particular forms described, but to the
contrary, the invention is intended to cover all modifications, alternatives, and cquivalents
falling within the spirit and scope of the invention defined by the appended claims.

With respect to the fastener and drive tool arrangements to be discussed hercinafler,
the drawings illustrate particular applications wherein the fastener is provided with a recess
or socket having an internal configuration while the complementary externally shaped
component is in the form of a drive tool. Those skilled in the art will readily realize that this
situation could be reversed in that the fastener could employ the external configuration while
the drive tool would be in the form of a socket type element having a complementary
mternal configuration. Furthermore, while the present disclosure describes a fastener drive
system, it is to be noted that the drive system may be used in any torque transmission or
torque coupling application, wherein a drive unit is employed to transmit torque to a
complementaty shaped driven unit.

The disclosure describes first and second preferred embodiments of fastener and
drive tool arrangements. The first preferred embodiment will be described with reference to
FIGS. 1-14C with reference numerals being in the one, two and three hundreds. The second
preferred embodiment will be described with reference to FIGS. 15-20 with reference
numerals being in the four, five and six hundreds.

Directing attention to FIGS. 1-11, there is itlustrated a first preferred embodiment of

a fastener and drive tool arrangement, which is a miniature fastener and drive tool
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arrangement. The fastener of the first preferred embodiment is designated gencerally 100,
and includes a head 102 and an elongated shank 104, The head 102 has upper and lower
surfaces 106, 108, both of which are preferably substantially flat, circular and generaily
paralle] to one another. The shank 104 extends outwardly from the lower surface 108 of the
head .1 02 to a free end 110 thereol such that the length of the fastener 100 is defined as a
straight distance between the upper surface 106 and the free end 110. The shank 104 has a
first portion 112 which is preferably cylindrical in configuration and which preferably has an
external thread. The external thread is preferably M0.4 and above, and more preferably
between M0.6 and M2.0, although obviously the external thread can be any other desired
size. The first portion 112 is preferably provided about a longitudinal, central axis Z-7,
which is preferably perpendicular to the upper and lower surfaces 106, 108 of the head 102.
The shank 104 also has a second portion 114 that connccts the first portion 112 to the lower
surface 108 of the head 102. The second portion 114 preferably tapers and/or curves
oulwardly from the first portion 112 to the lower surface 108 of the head 102 such that the
shank 104 has a larger diameter at the connection of the second portion 114 to the lower
surface 108 of the head 102 than at the connection of the second portion 114 to the first
portion 112, Of course, it is to be understood that the second portion 114 may extend
straight upwardly {from the first portion 112 to the lower surface 108 of the head 102, or that
the second portion 114 may taper and/or curve inwardly from the first portion 112 to the
lower surface 108 of the head 102. The second portion 114 is preferably not threaded, but
may be partly or wholly threaded il desired. The configuration of the second portion 114 is
gencerally dependent on one or more of the size of the external thread of the first portion 112
of the shank 104, and the diameter and thickness of the head 102. The diameter and

thickness of the head 102 is generally dependent on the size of the external thread of the first
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portion 112 of the shank 104.

A recess or socket 116 is formed in the fastener 100 through the upper surface 106 of
the head 102. The recess 116 defines internally configured drive surfaces, namely a bottom
sutface (alternatively referred to as a base surface or an end surface) 118 and a recess wall
(alternatively referred to as a side surface) 120 that extends upwardly from the bottom
surface 118 to the upper surface 106 of the head 102, The bottom surface 118 has a center
point C1 which is preferably provided along the longitudinal axis Z-7, as illustrated in FIG.
2. The center point C1 is also provided along an axis X-X and along an axis Y-Y, as
llustrated in IIG. 3. The center point C1 is provided at the deepest portion of the recess 116
with respect to the upper surface 106 of the head 102, The bottom surface 118 preferably
tapers upwardly and outwardly from the center point C1 to the recess wall 120. The botlom
surlace 118 has a cenler portion 121 and preferably has first, second and third channel
portions or lobes 122, 124, 126, each of which are preferably identical in configuration to
one another. The center portion 121 is preferably circular in configuration with the center
point C1 being the center thereof, and is illustrated in dashed line (see FIGS. 3 and 4) as the
boundaries of the center portion 121 are imaginary.

The first channel portion or lobe 122 is defined by a straight edge 128, a first curved
edge 130, a second curved edge 132, a third curved edge 134, and an imaginary arc 136
defined by the circular center portion 121. The straight edge 128 extends from a point P1 to
apoint P2. The first curved edge 130 extends from the point P2 to a point P3. The second
curved edge 132 extends from the point P3 to a point P4. The third curved edge 134 extends
from the point P4 to a point P5. The arc 136 defined by the circular center portion 121
cxtends from point P5 to point P1 such that the circular center portion 121 is tangential to

points P1 and P35,
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The sccond channel portion or lobe 124 is preferably formed in an identical manner
as the first channel portion or lobe 122 such that the second channel portion 124 is defined
by a straight edge 138, a first curved edge 140, a second curved edge 142, a third curved
edge 144, and an imaginary arc 146 defined by the circular center portion 121. The straight
edge 138 extends from the point P5 to a point P6. The first curved edge 140 extends from
the point P6 to a point P7. The second curved edge 142 extends from the point P7 to a point
P8. The third curved edge 144 extends from the point P8 to a point P9, The arc 146 defined
by the circular center portion 121 extends from point P9 (o point P5 such that the circular
center portion 121 is tangential to points P5 and P9.

"The third channel portion or lobe 126 is also preferably formed in an identical
manner as the first channel portion or lobe 122 such that the third channel portion 126 is
defined by a straight edge 148, a first curved edge 150, a second curved edge 152, a third
curved edge 154, and an imaginary arc 156 defined by the circular center portion 121, The
straight edge 148 extends from the point P9 to a point P10. The first curved edge 150
extends from the point P10 to a point P11. The second curved edge 152 extends from the
point P11 to a point P12. The third curved edge 154 extends from the point P12 to the point
PI. The arc 156 dcfined by the circular center portion 121 extends from point P1 to point P9
such that the circular center portion 121 is tangential to points 1 and P9.

The positioning of points P1, P2, P3, P4 and P5 are provided relative to center point
C1, namely at the intersection of the axes X-X, Y-Y and 7-7, as illustrated in FIGS. 2 and 3.
Point P1 is provided approximately 0.1084 millimeters above the X-X axis (See FIG. 3),
approximately 0.1188 millimeters to the right of the Y-Y axis (se¢ FIG, 3), and
approximately 0.0481 millimeters above the center point C1 (see FIG. 2) (toward the upper

surface 106 of the head 102). Point P2 is provided approximately 0.0369 millimeters above
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the X-X axis, approximately 0.2453 millimeters to the right of the Y-Y axis, and
approximately 0.0742 millimeters above the center point C1. Point P3 is provided
approximately 0.1841 millimeters below the X-X axis, approximately 0.3031 millimeters to
the right of the Y-Y axis, and approximately 0.1000 millimeters above the center point C1.
Poinl P4 is provided approximately 0.1750 millimeters below the X-X axis, approximately
0.1810 millimeters to the right of the Y-Y axis, and approximately 0.0762 millimeters above
the center point C1. Point PS5 is provided approximately 0.1571 millimeters below the X-X
axis, approximately 0.0345 millimeters to the right of the Y-Y axis, and approximately
0.0481 millimeters above the center point C1.

Points P1, P5 and P9 are all planar to one another and are preferably separated from
one another by 120 degrees. Arc 136 connecting points P1, P5, arc 146 connecting points
P5, P9, and arc 156 connecting points P9, P1 form the circular center portion 121, Points
2, P6 and P10 are all planar to one another and arc separated from one another by 120
degrees. Points P3, P7 and P11 are all planar to one another and are separated from one
another by 120 degrees. Points P4, P8 and P12 are all planar to one another and are
separated from one another by 120 degrees.

The first curved edges 130, 140, 150 are defined as arcs of imaginary circles having
their centers at points C2, C5 and C8 with each of the imaginary circles preferably having a
radius of approximately 0.1546 millimeters. The first curved edges 130, 140, 150 are
concave relative to the center point C1 (see FIG. 4). The second curved edges 132, 142, 152
are defined as arcs of imaginary circles having their centers at points C3, C6 and C9 with the
imaginary circles preferably having a radius of approximately 0.0741 millimeters. The
second curved edges 132, 142, 152 are concave relative to the center point C1 (see FIG. 4).

The third curved edges 134, 144, 154 are defined as arcs of imaginary circles having their

10
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centers at points C4, C7 and C10 with the imaginary circles preferably having a radius of
approximately 0.1136 millimeters. The third curved edges 134, 144, 154 are convex relative
to the center point C1 (see FIG. 4).

The positioning of center points C8, C9 and C10 are provided relative to center point
C1, namely at the intersection of the axes X-X, Y-Y and 7-Z. Each of center points C8, C9
and C10 are planar with center point C1 along the Z-7 axis. Center point C8 is provided
along the Y-Y axis and approximately 0.1954 millimeters above the X-X axis (see F1G. 3).
Center point C9 is provided along the Y-Y axis and approximately 0.2759 millimeters above
the X-X axis (see FIG. 3). Center point C10 is provided approximatcly 0.2073 millimelers
above the X-X axis and approximately 0.1747 millimeters to the vight of the Y-Y axis (see
FIG. 3). Center points C8 and C9 are provided within the third channel portion 126 while
center point C10 1s provided outside of the third channel portion 126.

Center points C2, C5 and C8 are all planar to one another and arc separated from one
another by 120 degrees, such that center points C2 and C5 are provided within the first and
second channel portions 122, 124, respectively. Center points C3, C6 and C9 are all planar
to one another and are separated {rom one another by 120 degrees, such that center points C3
and C6 are provided within the first and second channel portions 122, 124, respectively.
Center poinis C4, C7 and C10 are all planar to one another and are separated from one
another by 120 degrees, such that center points C4 and C7 are provided outside of the first
and second channel portions 122, 124, respectively.

The bottom surface 118 thus defines an outer diameter thereof by an imaginary circle
having its center along the Z-7, axis that is tangential to points 3, P7, P11, with the outer
diameter being approximately 0.3546 millimeters. The points P3, P7, P11 define the
endpoints of the first, second and third channel portions 122, 124, 126, respectively, of the

11
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bottom surface 118.

The recess wall 120 extends upwardly toward the upper surface 106 of the head 102
preferably at an outward taper, relative to the Z-7, axis, from the outer edges of the bottom
surface 118, which include points P1-P12. The recess wall 120 thus defines straight wall
portions 158, 160, 162, ﬁrsl curved wall portions 164, 166, 168, sccond curved wall portions
170, 172, 174, and third curved wall portions 176, 178, 180. The straight wall portions 158,
160, 162 taper upwardly toward the upper side 106 of the head 102 from points P1, P2,
points P5, P6, and points P9, P10, respectively. The first curved wall portions 164, 166, 168
taper upwardly toward the upper surface 106 of the head 102 from points P2, P3, poinis P6,
P7, and points P10, P11, respectively. The second curved wall portions 170, 172, 174 taper
upwardly toward the upper surface 106 of the head 102 from peints P3, P4, points P7, P8,
and points P11, P12, respectively. The third curved wall portions 176, 178, 180 taper
upwardly toward the upper surface 106 of the head 102 from points P4, P5, points P8, P9,
and points P12, P1, respectively. The recess wall 120 may taper upwardly toward the upper
surface 106 of the head 102 at any desired angle. If higher torque and no cam out is
required, it is preferable that the angle of taper of the recess wall 120 be somewhat small
relative to the Z-7 axis, for instance approximately ten degrees. However, where location
and alignment ol the recess 116 are more or equally as important than torque and cam out, a
larger angle of taper of the recess wall 120 relative to the Z-7 axis may be utilized, for
instance approximately twenty degrees.

A chamfer 182 preferably extends downwardly {rom the upper surface 106 of the
head 102 to the recess wall 120. The chamfer 182 is preferably provided in order to assist
with location and alignment of the recess 116. The chamfer 182 thus preferably is provided

at a larger angle relative to the 7-7. axis than is the recess wall 120. The chamfer 182 is

12



15

20

WO 2009/132001 PCT/US2009/041251
illustrated 1n FIG. 3, but is not illustrated in FIGS. 1 and 2. If the chamfer 182 is not
provided, the recess wall 120 thus extends to the upper surface 106 of the head 102,

The size of the recess 116 at the upper surface 106 of the head 102 is thus entirely
dependent on the taper angles of the recess wall 120 and the chamfer 182, if provided, as
well as on the position of the center point C1 of the bottom surface 118 of the recess 116
relative to the upper surface 106 of the head 102,

The recess 116 (and thus the internally configured drive surfaces) is formed by
appropriate tooling, such as a punch 200, as illustrated in FIGS. 12-14C . The punch 200 has
a working end surface 202 having an end point which is configured to form the bottom
surface 118 (including its lowermost point C1) and a side surface 204 which is configured to
form the recess wall 120. One of the manners in which the punch 200 could be utilized (o
form the recess 116 in the head 102 of the fastener 100 is illustrated in FIGS. 14A-14C. In
this regard, prior to the formation of the thread on the shank 104, the fastener 100 is
preferably placed in a two-piece fixture 20, 30. The punch 200 is received within the upper
fixiure element 20 and will engage and cold form the recess 116 into the head 102 of the
fastener 100. During this operation, the head 102 of the fastener 100 may also be formed to
its [inal configuration by the corresponding surfaces of the tool elements 20, 30, as
illustrated having a fat lower surface 108 and a tapered upper surface 106.

Because the configuration of the bottom surface 118 and the recess wall 120 of the
recess 116 of the fastener 100 can be utilized for various thicknesses of the head 102 or for
various widths of the shank 104, as illustrated in FIGS. 14A-14C, only one configuration of
the punch 200 needs to be provided, independent of the various sizes of fasteners 100 in
which the recess 116 may be formed. Of course, if the chamfer 182 is to be provided, it may
be necessary to have different punches 200 provided based on the thickness of the head 102

13
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of the fastener 100 or based on the depth at which the bottom surface 118 of the recess 116 is
to be provided in the fastener 100. Thus, the configuration of the recess I 16 allows lor
better life of the punch 200 in forging,.

The punched recess 116 extends through at least a portion of the thickness of the
head 102 (sec FIGS. 14A and 14B), and may extend through the entire thickness of the head
102 and into a portion of the second por{io.n 114 of the shank 104 (see FIGS. 14C). In
certain embodiments, depending on the thickness of the head 102 and the thickness of the
second portion 114 of the shank 104 (defined as a straight distance between the conmection
of the first and second portions 112, 114 of the shank 104 and the lower surface 108 of the
head 102), the recess 116 may also extend into a portion of the first portion 112 of the shank
104 (not shown). As the center point C1 is provided at the deepest portion of the recess 116,
the center point C1 may be provided in any one of the head 102 (sce FIGS. 14A and 14B),
the second portion 114 of the shank 104 (sec FIG. 14C), or the first portion 112 of the shank
104. Further, as the bottom surface 118 preferably tapers upwardly and outwardly from the
center point C1 to the recess wall 120, the bottom surface 118 may extend in one or more of
the head 102, the sccond portion 114 of the shank 104, and the first portion 112 of the shank
104.

As illustrated in FIGS. 5-11, a drive tool 300 having a handle (not itlustrated), a
shank 302 and a driving contact or bit 304 may be provided. The driving contact or bit 304
is of a complementary, although not completely identical shape, to the recess 116 of the
fastener 100 as the driving contlact 304 has externally configured driving surfaces, namely a
working end surface 306 with an end point (which generally corresponds to the bottom
surface 118 of the recess 116 and its lowermost point Ci - although the working end surface

306 need not be tapered at the same angle as the bottom surface 118 of the recess 116, as
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ilustrated in I'IG. 8) and a working side surface 308 (which generally corresponds to the
recess wall 120 of the recess 116), such that three lobes 310, 312, 314 are defined by the
driving contact 304. In order for the drive tool 300 to be easily received within the recess
116 and yet be effective when in driving engagement, the working side surface 308 must be
dimensioned for a clearance [it with the recess 120. Also, in order to attain the desired
driving engagement and depth of engagement, the shape of the driving contact 304 must be
altered slightly so that the lobes 310, 312, 314 are respectively received within the lobes 122,
124, 126 of the recess 116 of the fastener 100 (o a specific extent. Thus, while the lobes
310, 312, 314 of the drive tool 300 are complementary to the internally configured drive
surfaces of the recess 116 of the fastener 100, it will be appreciated that for practical reasons
they cannot be of an identical shape.

The drive tool 300 can be used to apply (install} and remove (uninstall) the fastencr
100, by insertion of the complementary driving contact 304 into the recess 116 of the
tastener 100 and then by rotation of the drive tool 300 such that the complementary driving
contact 304 engages portions of the recess wall 120 of the fastener 100. Like the punch 200,
a single drive tool 300 could be used to apply or remove fasteners 100 of different sizes
having the recess 116 regardless of the position of the center point C1 of the bottom surface
118 of the recess 116 relative to the upper surface 106 of the head 102, The single drive tool
300 need only have the proper taper to complement the taper of the recess wall 120 and have
a complementary driver contact 304 which is sufficient in length to handle various positions
of the center point C1 relative to the upper surface 106 of the head 102.

In operation, a user inserts the complementary driving contact 304 into the recess 116
of the fastencer 100 such that lobe 310 is positioned within the first channel portion 122, such

that lobe 312 is positioned within the second channel portion 124, and such that lobe 314 is

15



10

15

20

WO 2009/132001 PCT/US2009/041251
posttioned within the third channel portion 126. In each situation, a degree of clearance is
provided (see IF1G. 9). If provided, the chamfer 182 assists with the location and alignment
of the complementary driving contact 304 with the recess 116, Tn order to apply or tighten
the fastener 100 in place, a user rotates the drive tool 300 in a clockwise manner such that
the complementary driving contact 304 of the drive tool 300 comes into contact with the
recess wall 120, preferably, at a minimum, with the second curved wall portions 170, 172,
174 and portions of the third curved wall portions 176, 178, 180, as illustrated in FIG. 10. In
order to remove or loosen the fastener 100, a user rotates the drive tool 300 in a counter-
clockwise manner such that the complementary driving contact 304 of the drive 300 comes
into contact with the recess wall 120, preferably, at a minimum, with the first curved wail
portions 164, 166, 168 and portions of the straight wall portions 158, 160, 162, as illustrated
in FIG, 11,

Directing attention to FIGS. 15-18, there is illustrated a second preferred
embodiment of a fastener and drive tool arrangement, which is a miniature fastener and drive
tool arrangement. The fastener is designated generally as 400, and is identical in
configuration to the fastener 100 of the first preferred embodiment, except as described
herein, where like elements of the fastener 400 to like clements of the fastener 100 are
described with like reference numerals.

A recess or socket 416 1s formed in the fastener 400 through the upper surface 406 of
the head 402. The recess 416 defines internally configured drive surfaces, namely a bottom
surface (alternatively referred to as a base surface or an end surface) 418 and a recess wall
(alternatively referred to as a side surface) 420 that extends upwardly from the bottom
surface 418 to the upper surface 406 of the head 402, The bottom surface 418 has a center

point C1 which is preferably provided along the longitudinal axis 7-7, (not shown, yet clearly
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understood with reference to FIG. 2). "The center point C1 is also provided along an axis X-
X and along an axis Y-Y, as illustrated in FIG. 15. The center point C1 is provided at the
deepest portion of the recess 416 with respect to the upper surface 406 of the head 402. The
botlom surface 418 preferably tapers upwardly and outwardly from the center point C1 to the
recess wall 420. The bottom surface 418 has a center portion 421 and preferably has first,
second and third channel portions or lobes 422, 424, 426, cach of which are prefcrably
identical in configuration to one another. The center portion 421 is preferably circular in
configuration with the center point C1 being the center thereof, and is illustrated in dashed
line (see FIGS. 15 and 16) as the boundaries of the center portion 421 arc imaginary,

The first channel portion or lobe 422 is defined by a first curved edge 454b, a straight
edge 428, a second curved edge 430, a third curved edge 432, a fourth curved edge 434a, and
an 1maginary arc 436 defined by the circular center portion 421, The first curved edge 454b
extends from a point P1 to a point PIA. The straight edge 428 extends from the point P1A
to a point P2, The second curved edge 430 extends from the point P2 to a point P3. The
third curved edge 432 extends from the point P3 to a point P4. The fourth curved edge 434a
extends from the point P4 to a point P5. The arc 436 defined by the circular center portion
421 extends from point P5 to point P1 such that the circular center portion 421 is tangential
to points P1 and P5.

The second channel portion or lobe 424 is preferably formed in an identical manner
as the first channel portion or lobe 422 such that the second channel portion or lobe 424 is
deflined by a first curved edge 434b, a straight edge 438, a second curved edge 440, a third
curved edge 442, a fourth curved edge 444a, and an imaginary arc 446 defined by the
circular center portion 421. The first curved edge 434b extends from the point P5 to a point

PSA. The straight edge 438 extends from the point P5SA to a point P6. The second curved
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edge 440 extends from the point P6 to a point P7. The third curved edge 442 extends from
the point P7 to a point P8. The fourth curved edge 444a exiends from the point P8 to a point
PY9. The arc 446 deflined by the circular center portion 421 extends from point P9 to point P35
such that the circular center portion 421 1is tangential to points P35 and P9.

The third channel portion or lobe 426 is also preferably formed in an identical
manner as the first channel portion or lobe 422 such that the third channel portion or lobe
426 1s defined by a first curved edge 444b, a straight edge 448, a second curved edge 450, a
third curved edge 452, a fourth curved cdge 454a, and an imaginary arc 456 defined by the
circular center portion 421. The first curved edge 444b extends from the point P9 to a point
PYA. The straight edge 448 extends from the point PO9A to a point P10. The second curved
edge 450 extends from the point P10 to a point P11. The third curved edge 452 exiends
from the point P11 to a point P12. The fourth curved edge 454a extends from the point P12
to the point P1. The arc 456 defined by the circular center portion 421 extends from point
P1 to point P9 such that the circular center portion 421 1s tangential to points P1 and P9.

The positioning of points P1, P1A, P2, P3, P4 and P5 are provided relative to the
center point C1, namely at the intersection of the axes X-X, Y-Y and 7Z-7. Fach of points
P1, P1A and P2 are provided above the X-X axis (see I'IG. 15), to the right of the Y-Y axis
(see FIGr, 15), and above the center point C1. Of points 1, P1A and P2, point P2 is closest
to the X-X axis and point P1 1s furthest from the X-X axis. Of points P1, P1A and P2, point
1 is closest to the Y-Y axis and point P2 is furthest from the Y-Y axis. Each of points P3
and P4 are provided below the X-X axis (see FIG. 15), to the right of the Y-Y axis (see FIG.
15), and above the center point C1. Of points P3 and P4, point P3 is closest to the X-X axis
and point P4 is closest to the Y-Y axis. Point P5 is provided below the X-X axis (farther
away than point P4) (sce FIG. 15), just to the lefl of the Y-Y axis (see IFIG. 15), and above
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the center point P1.

Points P1, PS and P9 are all planar to one another and are preferably separated from
one another by 120 degrees. Arc 436 connecting points P1, P5, arc 446 connecting points
PS5, P9, and arc 456 connecting points P9, P1 form the circular center portion 421. Points
P1A, PSA and P9A are all planar to onc another and are separated from one another by 120
degrees. Points P2, P6 and P10 are all planar to one another and are separated from one
another by 120 degrees. Points P3, P7 and P11 are all planar to one another and are
separated from one another by 120 degrees. Points P4, P8 and P12 are all planar to one
another and are separated from one another by 120 degrees.

The first curved edges 454b, 434b, 444b are defined as arcs of imaginary circles
having their centers at points C10, C4 and C7. The first curved edges 454b, 434b, 444b are
convex relative to the center point CI (sce FIG. 16). The second curved edges 430, 440, 450
arc defined as arcs of imaginary circles having their centers at points C2, C5 and C8. The
second curved edges 430, 440, 450 arc concave relative to the center point (see FI1G. 16).
The third curved edges 432, 442, 452 are defined as arcs of imaginary circles having their
centers at points C3, C6 and C9. The third curved edges 432, 442, 452 are concave relative
to the center point (sce FIG. 16). The fourth curved edges 434a, 444a, 454a are defined as
arcs of imaginary circles having their centers at points C4, C7 and C10. The fourth curved
edges 434a, 444a, 454a arc convex relative to the center point C1 (see FIG. 16). The fourth
curved edge 434a and the first curved edge 434b are extensions of one another formed at the
same radius about point C4; the fourth curved edge 444a and the first curved edge 444b are
extensions of one another formed at the same radius about point C7; and the fourth curved
edge 454a and the first curved edge 454b are extensions of one another formed at the same

radius about point C10,
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The positioning of center points C8, C9 and C10 are provided relative (o center point
C1, namely at the intersection of the axes X-X, Y-Y and Z-7.. Each of center points C8, C9
and C10 are planar with center point C1 along the Z-7 axis. Center point C8 is provided
above the X-X axis (see IIG. 15) and to the left of the Y-Y axis (see FIG. 15). Center point
C9 is provided above the X-X axis (see FIG. 15) and along (or at least in close proximily o)
the Y-Y axis (see I'IG. 15). Center point C10 is provided above the X-X axis (see FIG. 15)
and to the right of the Y-Y axis (see FIG. 15). Of center points C8, C9 and C10, center point
(8 is closest to the X-X axis and center point C9 is futthest from the X-X axis. Center
points C8 and C9 are provided within the third channel portion 426 while center point C10 is
provided outside of the third channel portion 426.

Center points C2, C5 and C8 are all planar to one another and are separated from one
another by 120 degrees, such that center points C2 and C5 are provided within the first and
second channel portions 422, 424, respectively. Center points C3, C6 and C9 are all planar
fo one another and are separated from one another by 120 degrees, such that center points C3
and C6 are provided within the first and sccond channel portions 422, 424, respectively.
Center points C4, C7 and C10 are all planar to one another and are separated from one
another by 120 degrees, such that center points C4 and C7 are provided outside of the first
and second channel portions 422, 424, respectively.

The bottom surface 418 thus defines an outer diameter thereof by an imaginary circle
having its center along the Z-7, axis that is tangential to points P3, P7 and P11. The points
P3, P7 and P11 deline the endpoints of tﬁe first, second and third channel portions 422, 424,
426, respectively, of the bottom surface 418.

‘The recess wall 420 extends upwardly toward the upper surface 406 of the head 402

preferably at an outward taper, relative to the Z-7, axis, from the ouler edges of the bottom
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surlace 418, which include point P1-P12. The recess wall 420 thus defines first curved wall
portions 480b, 476b, 478b, straight wall portions, 458, 460, 462, second curved wall
portions 464, 466, 468, third curved wall portions 470, 472, 474, and fourth curved wall
portions 476a, 478a, 480a. The first curved wall portions 480b, 476b, 478b taper upwardly
toward the upper side 406 of the head 402 from points P1, P1A, points P35, PSA, and points
P9, POA, respectively. The straight wall portions 458, 460, 462 taper upwardly toward the
upper side 406 of the head 402 from points P1A, P2, points P5A, P6, points P9A, P10,
respectively. The sccond curved wall portions 464, 466, 468 taper upwardly toward the
upper surface 406 of the head 402 from points P2, 3, points P6, P7, and points P10, P11,
respectively. The third curved wall portions 470, 472, 474 taper upwardly toward the upper
surface 406 of the head 402 from points P3, P4, points P7, P8, and points P11, P12,
respectively. The fourth curved wall portions 476a, 4784, 480a taper upwardly toward the
upper surface 406 of the head 402 from points P4, P5, points P8, P9, and points P12, P1,
respectively. The recess wall 420 may taper upwardly toward the upper surface 406 of the
head 402 at any desired angle. If higher torque and no cam out is required, it is preferable
that the angle of taper of the recess wall 420 be somewhat small relative to the Z-7 axis, for
mstance approximately ten degrees. However, where location and alignment of the recess
416 arc more or cqually as important than torque or cam out, a larger angle of taper of the
recess wall 420 relative (o the Z-7, axis may be utilized, for instance approximately twenty
degrees.

A chamfer 482 preferably extends downwardly from the upper surface 406 of the
head 402 to the recess wall 420. The chamler 482 is preferably provided in order to assist
with location and alignment of the recess 416. The chamfer 482 thus preferably is provided
at a larger angle relative to the Z-Z axis than is the recess wall 420, 11 the chamfer 482 is not
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provided, the recess wall 420 thus cxtends to the upper surface 406 of the head 402.

The size of the recess 416 at the upper surface 4006 of the head 402 is thus entirely
dependent on the taper angles of the recess wall 420 and the chamfer 482, if provided, as
well as on the position of the center point C1 of the bottom surface 418 of the recess 416
relative to the upper surface 406 of the head 402.

The recess 416 (and thus the internally configured drive surfaces) is formed by
appropriate tooling, such as a punch 500, as illustrated in FIGS. 19 and 20. The punch 500
has a working end surface 502 having an end point which is configured to form the bottom
surface 418 (including its lowermost point C1) and a side surface 504 which is configured to
form the recess wall 420,

Because the configuration of the bottom surface 418 and the recess wall 420 of the
recess 416 of the fastener 400 can be utilized for various thicknesses of the head 402 or for
\rfarious widths of the shank (not shown), only one configuration of the punch 500 needs to
be provided, independent of the various sizes of fasteners 400 in which the recess 416 may
be formed. Of course, if the chamfer 482 is to be provided, it may be necessary to have
different punches 500 provided based on the thickness of the head 402 of the fastener 400 or
based on the depth at which the bottom surface 418 of the recess 416 is to be provided in the
fastener 400. Thus, the configuration of the recess 416 allows for better life of the punch
500 in forging.

As illustrated in FIGS. 17 and 18, a drive tool 600 having a handle (not illustrated), a
shank 602 and a driving contact or bit 604 may be provided. The driving contact or bit 604
is of a complementary, although not identical shape, to the recess 416 of the fastener 400 as
the driving contact 604 has externally configured driving surfaces, namely a working end
surface 606 with an end point (which generally corresponds to the bottom surface 418 of the
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recess 410 and its lowermost point C1 — although the working end surface 606 nced not be
tapered at the same angle as the bottom surface 418 of the recess 416) and a working side
surface 608 (which generally corresponds to the recess wall 420 of the recess 416), such that
three lobes 610, 612, 614 are defined by the driving contact 604. In order for the drive (ool
600 to be easily received within the recess 416 and yet be effective when in driving
engagement, the working side surface 408 must be dimensioned for a clearance fit with the
recess 420, Also, in order to attain the desired driving engagement and depth of
engagement, the shape of the driving contact 604 must be altered slightly so that the lobes
610, 612, 614 are respectively received within the lobes 422, 424, 426 of the recess 416 of
the fastener 400 to a specific extent. Thus, while the lobes 610, 612, 614 of the drive tool
600 are complementary to the internally configured drive surfaces of the recess 416 of the
fastener 400, it will be appreciated that for practical rcasons they cannot be of an identical
shape.

The drive too] 600 can be used to apply (install) and remove (uninstall) the fastener
400, by insertion of the complementary driving contact 604 into the recess 416 of the
fastener 400 and then by rotation of the drive tool 600 such that the complementary driving
contact 604 engages portions of the recess wall 420 of the fastener 400. Like the punch 500,
a single drive ool 600 could be used to apply or remove fasteners 400 of diflerent sizes
having the recess 416 regardless of the position of the center point C1 of the bottom surface
418 of the recess 416 relative to the upper surface 406 of the head 402. The single drive tool
600 need only have the proper taper to complement the taper of the recess wall 420 and have
a complementary driver contact 604 which is sufficient in length to handle various positions
of the center point C1 relative to the upper surface of the head 402,

In operation, a user inserts the complementary driving contact 604 into the recess 416
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of the fastener 400 such that lobe 610 is positioned within the first channel portion 422, such
that fobe 612 is positioned within the second channel portion 424, and such that lobe 614 is
positioned within the third channel portion 426. In each situation, a degree of clearance is
provided. If provided, the chamfer 482 assists with the location and alignment of the
complementary driving contact 604 with the recess 416, In order to apply or tighten the
fastener 400 in place, a vser rotates the drive tool 600 in a clockwise manner such that the
complementary driving contact 604 of the drive tool 600 comes into coniact with the recess
wall 420, preferably, at a minimum, with the third curved wall portions 470, 472, 474 and
portions of the fourth curved wall portions 476a, 478a, 480a. In order to remove or loosen
the fastener 400, a user rotates the drive tool 600 in a counter-clockwise manner such that
the complementary driving contact 604 of the drive tool 600 comes into contact with the
recess wall 420, preferably, at a minimum, with the second curved wall portions 464, 466,
468 and portions of the straight wall portions 458, 460, 462,

It has been found that the described unique profile of the recesses 116, 416 allow for
the thickness of the heads 102, 402 to be thirmer than those of prior art miniature fasteners,
yet the fasteners 100, 400 are able to deliver a higher tightening torque than the prior art
miniature fasteners.

The unique profile of the recesses 116, 416 also may allow for the fasteners 100, 400
to be tamper-prood, as the bits 304, 604 nccessary for tightening or untightening the fasteners
100, 400 are not available on the open market.

The preferred embodiments of the drive systems described herein allow for casy
alignment, an increased effective contact area, and greatly reduces slippage during
installation/removal. They also increase the life of the fasteners 100, 400 and the bits 304,

604 vsed to install/remove the fasteners 100, 400. The drive systems also allow for the use
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of common dies, punches and bits in the formation and operation thereof. Turthermore, the
drive systems have no cam-out or drive feature damage and allow for higher installation
torque transmission.

It is to be understood that whilce the fasteners 100, 400, the punches 200, 500 and the
drive tools 300, 600 are all described as having three lobes separated by approximately 120
degrees, that those of ordinary skill in the art will appreciate that the drive systems described
herein could be formed with only two obes (separated by approximaiely 180 degrees), or

with four lobes (separated by approximately 90 degrees), or more than four lobes, as desired.

The use of the terms “a” and “an” and “the” and similar referents in the context of
describing the invention (especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein or
clearly contradicted by context. Recitation of ranges of values herein are merely intended to
serve as a shorthand method of referring individually (o cach separate value falling within
the range, unless otherwise indicated herein, and each separate value is incorporated into the
specification as if it were individually recited herein. All methods described herein can be
performed in any suitable order unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples, or exemplary language (c.g.,
“such as”) provided herein, 1s intended merely to better illuminate the disclosed
embodiments of the invention and does not pose a limitation on the scope of the invention
unless otherwise claimed. No language in the specification should be consirued as
indicating any non-claimed element as essential to the practice of the invention. It is further

to be understood that the drawings are not necessarily drawn to scale.
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Preferred embodiments of this invention are described herein, including the best
mode known to the inventor for carrying out the invention. It should be understood that the
illustrated embodiments are exemplary only, and should not be taken as limiting the scope of

the invention.
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The mvention is claimed as follows:

1. An article of manufacture for vse in a torque transmitting system having a
longitudinal axis, said article of manufacture comprising:

a drive surface configuration having a side surface and an end surface, said end
surface tapers upwardly and outwardly from a lowermost point provided along the
longitudinal axis to said side surface, said end surface defining a plurality of identically
configured lobes, each said lobe extending from a first point to a second point, said [irst
point of one of said plurality of lobes being said second point of an adjacent one of said
plurality of lobes, cach of said first and sccond points of each said lobe being provided along
an imaginary circle having its center along the longitudinal axis, said side surface extends

upwardly from said edges defining said plurality of lobes.

2. The article of manufacture as delined in claim 1, wherein each of said lobes extends
from said first point to said second point by, in serics, a straight cdge, first and second
concave edges, and a convex edge, said straight edge and said convex edge cach being

tangential to said imaginary circle,

3. The article of manufacture as defined in claim 2, wherein said {irst concave edge of
each said lobe is defined by a first radius about a first axis which is parallel to, but offset
from, the longitudinal axis, and which extends through said respective lobe, and wherein
said second concave edge of each said lobe is defined by a second radius about a second axis
which is parallel to, but offset from, the longitudinal axis, and which extends through said
respective lobe, and wherein said convex edge of cach said lobe is defined by a third radius

27



15

20

WO 2009/132001 PCT/US2009/041251
about a third axis which is parallel to, but offset from, (he longitudinal axis, and which does

not extend through said respective lobe or said imaginary circle.

4, The article of manufacture as defined in claim 3, wherein said first radius is larger
than said third radius and wherein said third radius is larger than said second radius, and
wherein ecach of said first axis, said second axis and the longitudinal axis are planar to one
another with said second axis being positioned closer to the longitudinal axis than said first

axis.

5. The article of manufacture as defined in claim 1, wherein each of said lobes extends
from said first point to said second point by, in series, a first convex edge, a straight edge,
first and second concave edges, and a second convex edge, said first and sccond convex

edges cach being tangential to said imaginary circle.

6. The article of manufacture as defined in claim 5, wherein said {irst convex edge of
each said lobe is defined by a first radius about a first axis which is parallel to, but offset
{rom, the longitudinal axis, and which does not extend through said respective lobe or said
imaginary circle, and wherein said first concave edge of cach said lobe is defined by a
second radius about a second axis which is parallel to, but offset from, the longitudinal axis,
and which extends through said respective lobe, and wherein said second concave edge of
each said lobe is defined by a third radius about a third axis which is parallel 1o, but offset
from, the longitudinal axis, and which extends through said respective lobe, and wherein
said second convex edge of each said lobe is defined by said first radius about a fourth axis

which is parallel to, but offset from, the longitudinal axis, and which does not extend
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through said respective lobe or said imaginary circle.

7. The article of manufacture as defined in claim 1, wherein said plurality of lobes
comprises a {irst lobe, a second lobe and a third lobe, wherein said first points of each said

lobe are separated from one another by 120 degrecs.

8. The article of manufacture as defined in claim 1, wherein said article of manufacture
comprises a fastener having a head and a shank, said head having upper and lower surfaces,
said shank extending downwardly from said lower surface of said head about the
longitudinal axis, and wherein said drive surface configuration is an internally configured
drive surface defined by a recess formed through said upper surface of said head of said
fastener, said recess delining a recess wall and a bottom surface, wherein said side surface is

said recess wall, and whercin said end surface 1s said bottom surface.

9. The article of manufacture as defined in claim 8, wherein said recess wall tapers
upwardly and outwardly relative to the longitudinal axis from said edges defining said

plurality of lobes toward said upper surface of said head.

10. The article of manufacture as defined in clatm 9, wherein said recess wall tapers

upwardly and outwardly to said upper surface of said head.

11. The article of manufacture as defined in claim 9, wherein said recess further defines a
chamfer, said chamfer tapering upwardly and outwardly from said recess wall to said upper
surface of said head.
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12. The article of manulacture as defined in claim 8, wherein said lowermost point is

located within said head of said fastener.

13. The article of manufacture as defined in claim 8, wherein said lowermost point is
5 located within said shank of said fastener.
14. The article of manufacture as defined in claim 8, wherein a drive tool having a

driving contact with complementary externally configured driving surfaces is configured to
be inserted into satd recess in order o mstall and/or remove said fastener, whereby said
10 fastener can be installed by rotating said drive tool in a clockwise direction, and whereby

said fastener can be removed by rotating said drive tool in a counter-clockwise direction.

15. The article of manufacture as defined in claim 1, wherein said article of manufacture
comprises a drive tool for engaging a correspondingly shaped drive member.

15
16. The article of manufacture as defined in claim 15, wherein said drive surface

configuration is an externally configured drive surface of said drive tool.

17. The article of manufacture as defined in claim 1, wherein said article of manufacture
20 compriscs a forming tool for forming said drive surface configuration upon a component

member,

18. The article of manufacture as defined in claim 17, wherein said forming tool has an
externally contigured surface for forming an internally configured drive surface on said
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component member,

19. A fastener comprising:
a head having upper and lower surfaces;
a shank extending downwardly from said lower surface of said head about a central
axis; and
an infernally configured drive surface which is accessible from said upper surface of
said head, said internally configured drive surface comprising:
a base surlace having a plurality of outer edges defining a plurality of lobes,
each said lobe having a first edge which extends from a first point to a second point in a
straight manner, a second edge which curves from said seccond point to a third point in a
concave manner, a third edge which curves from said third point to a fourth point in a
concave manner, and a fourth edge which curves from said fourth point to a fifth point in a
convex manner, wherein said fifth point of one of said plurality of lobes is said {irst point of
an adjacent one of said plurality of lobes; and
a wall which extends upwardly from said plurality of outer edges toward said

upper surface of said head.

20. The fastencr as defined in claim 19, wherein said base surface has a center point

which is provided along the central axis.

21. The fastener as defined in claim 20, whercin said center point is a lowermost point of
said recess such that said base surface tapers upwardly and outwardly relative to the central
axis from said center point to said plurality of edges.
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22, The fastener as defined in claim 21, wherein cach of said first and fifth points are
equidistantly positioned above said center point relative to the central axis, wherein said
second point is positioned above said first and fifth points relative to the central axis,
wherein satd fourth point is positioned above said second point relative 1o the central axis,

and wherein said third point is positioned above said fourth point relative to the central axis.

23.  The fastener as defined in claim 19, wherein said first and fifth points of each said

lobe are provided along an imaginary circle having its center along the central axis.

24, A fastener comprising:

a head having upper and lower surfaces;

a shank extending downwardly from said lower surface of said head about a central
axis; and

an internally configured drive surface which is accessible from said upper surface of
said head, said internally configured drive surface comprising;

a base surface having a plurality of outer edges defining a plurality of lobes,
cach said lobe having a first edge which extends from a first point to a second point ina
convex manner, a second edge which extends from satd second point to a third point in a
straight manner, a third edge which curves from said third point to a fourth point in a
concave manner, a fourth edge which curves from said fourth point to a fifth point in a
concave manner, and a fifth edge which curves from said fifth point to a sixth point in a
convex manner, wherein said sixth point of one of said plurality of lobes is said first point of
an adjacent one of said plurality of lobes; and

a wall which extends upwardly from said plurality of outer edges toward said
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upper surface of said head.

25. The fastener as defined in claim 24, wherein said base surface has a center point

which is provided along the central axis.

26.  The fastener as deflined in claim 25, wherein said center point is a lowermost point of
said recess such that said base surface tapers upwardly and outwardly relative to the central

axis from satd center point to said plurality of edges.

27.  'The fastener as defined in claim 26, wherein said center point is provided in said
head.

28. The fastener as defined in claim 26, wherein said center point is provided in said
shank.

29.  The fastener as delined in claim 24, wherein said first and sixth points of each said

lobe are provided along an imaginary circle having its center along the central axis.

30). The fastener as defined in claim 24, wherein said wall is tapered relative to the

central axis from said outer edges toward the upper surface of the head.

31, The fastener as defined in claim 24, wherein a chamfer is provided between said wall

and the upper surface of the head.
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32, The fastener as defined in claim 24, wherein said internally configured drive surface

is formed by a forming tool having a complementary externally configured drive surface.

33. The fastener as delined in claim 24, wherein a drive tool having a driving contact
with a complementary externally configured driving surface can engage said internally
configurcd driving surface by clockwise rotation in order to install said fastener and can
engage said internally configured driving surface by counter-clockwise rotation in order to

uninstall said lastener.

34, Adrive tool comprising:
a shank extending about a central axis; and
a driving contact extending from an end of said shank, said driving contact defining
an externally configured driving surface comprising:
an end surface having a plurality of outer edges defining a plurality of lobes,
each said lobe having a first edge which extends from a first point to a second point in a
straight manner, a second edge which curves from said second point to a third point in a
concave manner, a third edge which curves from said third point to a fourth point in a
concave manner, and a fourth edge which curves from said fourth point to a fifth point in a
convex manncr, wherein said {ifth point of one of said plurality of lobes is said first point of
an adjacent one of said plurality of lobes; and
a side surface which extends upwardly from said plurality of outer cdges

toward said shanl.
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35. The drive tool as defined in claim 34, whercin said end surlace has an end point

which is provided along the central axis.

36.  The drive tool as defined in claim 35, wherein said end surface tapers relative to the

central axis from said end point to said plurality of edges.

37.  The drive tool as defined in claim 36, wherein cach of said first and fifth points are
equidistantly positioned above said end point relative to the central axis, whercin said second
point is positioned above said first and {ifth points relative to the central axis, wherein said
fourth point is positioned above said second point relative (o the central axis, and wherein

said third point is positioned above said fourth point relative to the central axis.

38.  The drive tool as defined in claim 34, wherein said first and fifth points of each said

lobe are provided along an imaginary circle having its center along the central axis.

39. A drive tool comprising:

a shank extending about a central axis; and

a driving contact extending from an end of said shank, said driving contact defining
an externally configured driving surface comprising:

an end surface having a plurality of outer cdges defining a plurality of lobes,

each said lobe having a first edge which extends from a first point to a second point in a
convex manner, a second cdge which extends from said second point to a third point in a
straight manncr, a third edge which curves from said third point to a fourth point in a

concave manner, a fourth edge which curves from said fourth point to a fifth point in a
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concave manner, and a {ifth edge which curves from said fifth point to a sixth point in a
convex manner, wherein said sixth point of one of said plurality of lobes is said first point of
an adjacent one of said plurality of lobes; and

a stde surface which extends upwardly from said plurality of outer edges

toward said shank.

40. The drive tool as defined in claim 39, wherein said end surface has an end point

which is provided along the central axis.

41, The drive tool as defined in claim 40, wherein said end surface tapers relative to the

central axis from said end point to said plurality of edges.

42, The drive tool as delined in claim 39, wherein said first and sixth points of each said

lobe are provided along an imaginary circle having its center along the central axis.

43. The drive tool as defined in claim 39, wherein said side surface is tapered relative to
b

the central axis from said outer edges toward said shank.

44, The drive tool as defined in claim 39, wherein said drive tool can engage a lastener
having a recess defining a complementary internally configured driving surface by clockwise
rotation in order to install said fastener and can engage said complementary internally

configured driving surface by counter-clockwise rotation in order o uninstall said fastener,
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45. An article of manufacture for use in a torque transmitting system having a
longitudinal axis, said article of manufacture comprising:

a drive surface configuration having a side surface and an end surface, said end
surface extending (rom a center point along the longitudinal axis to an outer edge thercof
which defines a plurality of identically configured lobes, each said lobe extending from a
first point to a second point, said first point of one of said plurality of lobes being said
second point of an adjacent one of said plurality of lobes, each of said first and second points
of each said lobe being provided along an imaginary circle having its center along the
longitudinal axis, said side surface extends upwardly and outwardly from said outer edge of

said end surface.

46. The article of manufacture as defined in claim 45, wherein each of said lobes extends
from said first point {o said second point by, in series, a straight edge, first and second
concave edges, and a convex edge, said straight edge and said convex edge each being

tangential o said imaginary circle.

47, The article of manufacture as defined in claim 45, wherein each of said lobes extends
from said first point to said sccond point by, in series, a first convex edge, a straight edge,
first and second concave edges, and a second convex edge, said first and second convex

edges each being tangential to said imaginary circle.

48, The article of manufacture as defined in claim 45, wherein said plurality of lobes
comprises a first lobe, a second lobe and a third lobe, wherein said first points of each said
lobe are separated from onc another by 120 degrees.
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49, The article of manufacture as defined in claim 45, wherein said article of
manufacturc comprises a fastener having a head and a shank, said head heaving upper and
lower surfaces, said shank extending downwardly from said lower surface of said head about
the longitudinal axis, and wherein said drive surface configuration is an internally configured
drive surface defined by a recess formed through said upper surface of said head of said
fastener, said recess defining a recess wall and a boltom surface, wherein said side surface is

said recess wall, and wherein said end surface is said bottom surface,

50, The article of manufacture as defined in claim 49, wherein said bottom surface tapers
relative to the longitudinal axis upwardly and outwardly from said center point to said outer

edge.

51, The article of manufacture as defined in claim 50, wherein said center point is

located within said head of said fastener.

52. The article of manufacture as defined in claim 50, wherein said center point is

located within said shank of said Tastener.

53. The article of manufacture as defined in claim 49, wherein said recess wall tapers

relative to the longitudinal axis upwardly and outwardly to said upper surface of said head.

54. The article of manufacture as defined in claim 49, whercin said recess further defines
a chamfer, said chamfer tapering upwardly and outwardly from said recess wall to said upper
surface of said head.
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55. The article of manufacture as defined in claim 49, wherein a driver tool having a
driving contact with complementary externally configured driving surfaces is configured to
be inserted into said recess in order to install and/or remove said fastener, whereby said
[astener can be installed by rotating said driver tool in a clockwise direction, and whercby

said fastener can be removed by rotating said driver tool in a counter-clockwise direction.

56. The article of manufacture as defined in claim 45, wherein said article of

manufacture comprises a drive tool for engaging a correspondingly shaped drive member.

57. The article of manufacture as defined in claim 56, wherein said drive surface

configuration is an externally configured drive surface of said drive tool.

58. The article of manufacture as defined in claim 45, wherein said article of
manufacture comprises a forming tool for forming said drive surface configuration upon a

component member.

59. The article of manufacture as defined in claim 58, wherein said forming tool has an
externally configured surface for forming an internally configured drive surface on said

component member,
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AMENDED CLAIMS

received by the International Bureau on 16 July 2009 (16.07.2009)

The invention is claimed as follows:

2. The article of manufacture for use in a torque transmitting system having a longitudinal
axis, said article of manufacture comprising;

a dtive surface configuration having a side surface and an end surface, said end surface
tapers upwardly and outwardly from a lowermost point provided along the longitudinal axis to
said side surface, said end surface defining a plurality of identically configured lobes, each said
lobe extending from a first point to a second point, said first point of one of said plurality of
lobes being said second point of an adjacent one of said plurality of lobes, each of said first and
second points of each said lobe being provided along an imaginary circle having its center along
the longitudinal axis, each of said lobes extends from said first point to said second point by, in
series, a straight edge, first and second concave edges, and a convex edge, said straight edge and
said convex edge each being tangential to said imaginary circle, said side surface extends

upwardly from said edges defining said plurality of lobes.

3. The article of manufacture as defined in claim 2, wherein said first concave edge of each
said lobe is defined by a first radius about a first axis which is parallel to, but offset from, the
longitudinal axis, and which extends through said respective lobe, and wherein said second
concave edge of each said lobe is defined by a second radius about a second axis which is
parallel to, but offset from, the longitudinal axis, and which extends through said respective lobe,
and wherein said convex edge of each said lobe is defined by a third radins about a third axis
which is parallel to, but offset from, the longitudinal axis, and which does not extend through

said respective lobe or said imaginary circle.

4, The article of manufacture as defined in claim 3, wherein said first radius is larger than
said third radius and wherein said third radius is larger than said second radius, and wherein each
of said first axis, said second axis and the longitudinal axis are planar to one another with said

second axis being positioned closer to the longitudinal axis than said first axis.
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5. The article of manufacture for use in a torque transmitting system having a longitudinal
axis, said article of manufacture comprising;

a dtive surface configuration having a side surface and an end surface, said end surface
tapers upwardly and outwardly from a lowermost point provided along the longitudinal axis to
said side surface, said end surface defining a plurality of identically configured lobes, each said
lobe extending from 2 first point to a second point, said first point of one of said plurality of
lobes being said second point of an adjacent one of said plurality of lobes, each of said first and
second points of each said lobe being provided along an imaginary circle having its center along
the longitudinal axis, each of said lobes extends from said first point to said second point by, in
series, a first convex edge, a straight edge, first and second concave edges, and a second convex
edge, said first and second convex edges each being tangential to said imaginary circle, said side

surface extends upwardly from said edges defining said plurality of lobes.

6. The article of manufacture as defined in claim 5, wherein said first convex edge of each
said lobe is defined by a first radius about a first axis which is parallel to, but offset from, the
longitudinal axis, and which does not extend through said respective lobe or said imaginary
circle, and wherein said first concave edge of each said lobe is defined by a second radius about a
second axis which is parallel to, but offset from, the longitudinal axis, and which extends through
said respective lobe, and wherein said second concave edge of each said lobe is defined by a third
radius about a third axis which is parallel to, but offset from, the longitudinal axis, and which
extends through said respective lobe, and wherein said second convex edge of each said lobe is
defined by said first radius about a fourth axis which is parallel to, but offset from, the

longitudinal axis, and which does not extend through said respective lobe or said imaginary

circle,

7. The article of manufacture as defined in claim 2, wherein said plurality of lobes
comprises a first lobe, a second lobe and a third lobe, wherein said first points of each said lobe

are separated from one another by 120 degrees.
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8. The article of manufacture as defined in claim 2, wherein said article of manufacture
comprises a fastener having a head and a shank, said head having upper and lower surfaces, said
shank extending downwardly from said lower surface of said head about the longitudinal axis,
and wherein said drive surface configuration is an internally configured drive surface defined by
a recess formed through said upper sutface of said head of said fastener, said recess defining a
recess wall and a bottom surface, wherein said side surface is said recess wall, and wherein said

end surface is said bottom surface.

9. The article of manufacture as defined in claim 8, wherein said recess wall tapers
upwardly and outwardly relative to the longitudinal axis from said edges defining said plurality
of lobes toward said upper surface of said head.

10, The article of manufacture as defined in claim 9, wherein said recess wall tapers

upwardly and outwardly to said upper surface of said head.

11, The article of manufacture as defined in ¢laim 9, wherein said recess further defines a
chamfer, said chamfer tapering upwardly and outwardly from said recess wall to said upper
surface of said head.

12.  The article of manufacture as defined in claim 8, wherein said lowermost point is located

within said head of said fastener,

13. The article of manufacture as defined in claim 8, wherein said lowermost point is located

within said shank of said fasteper,

14, The article of manufacture as defined in claim 8, wherein a drive tool having a driving
contact with complementary externally configured driving surfaces is configured to be inserted
into said recess in order to install and/or remove said fastener, whereby said fastener can be

installed by rotating said drive tool in a clockwise direction, and whereby said fastener can be
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removed by rotating said drive tool in a counter-clockwise direction.

15. The article of manufacture as defined in claim 2, wherein said arti¢le of manufachire

comprises a drive tool for engaging a correspondingly shaped drive member.

16.  The article of manufacture as defined in claim 15, wherein said drive surface

configuration is an externally configured drive surface of said drive tool.

17. The article of manufacture as defined in claim 2, wherein said article of manufacture

comprises a forming tool for forming said drive surface configuration upon a component
member.

18.  The article of manufacture as defined in claim 17, wherein said forming tool has an
externally configured surface for forming an internally configured drive surface on said

component member,

19. A fastener comprising:

a head having upper and lower surfaces;

a shank extending downwardly from said lower surface of said head about a central axis;
and

an internally configured drive surface which is accessible from said upper surface of said
head, said internally configured drive surface comprising:

a base surface having a plurality of outer edges defining a plurality of lobes, each
said lobe having a first edge which extends from 2 first point to a second point in a straight
anner, a second edge which curves from said second point to a third point in a concave manner,
a third edge which curves from said third point to a fourth point in a concave maner, and a
fourth edge which curves from said fourth point to a fifih point in a convex manner, wherein said

fifth point of one of said plurality of lobes is said first point of an adjacent one of said plurality of
lobes; and
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a wall which extends upwardly from said plurality of outer edges toward said

upper swface of said head.

20.  The fastener as defined in claim 19, wherein said base surface has a center point which is

provided along the central axis.

21.  The fastener as defined in claim 20, wherein said center point is a lowermost point of said
recess such that said base surface tapers upwardly and outwardly relative to the central axis from
said center point to said plurality of edges.

22, The fastener as defined in claim 21, wherein each of said first and fifth points are
equidistantly positioned above said center point relative to the central axis, wherein said second
point is positioned above said first and fifth points relative to the central axis, wherein said fourth
point is positioned above said second point relative to the central axis, and wherein said third

point is positioned above said fourth point relative to the central axis.

23.  The fastener as defined in claim 19, whetein said first and fifth points of each said lobe

ate provided along an imaginary circle having its center along the central axis.

24. A fastener comprising:

a head having upper and lower surfaces;

a shank extending downwardly from said lower surface of said head about a centra] axis;
and

an internally configured drive surface which is accessible from said upper surface of said
head, said internally configured drive surface comprising:

a base surface having a plurality of outer edges defining a plurality of lobes, each

said lobe having a first edge which extends from a first point to a second point in a convex
manner, a second edge which extends from said second point to a third point in a straight

manner, a third edge which curves from said third point to a fourth point in 4 concave manner, a
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fourth edge which curves from said fourth point to a fifth point in a ¢concave manner, and a fifth
edge which curves from said fifth point to a sixth point in a convex manner, wherein said sixth
point of one of said plurality of lobes is said first point of an adjacent one of said plurality of
lobes; and

a wall which extends upwardly from said plurality of outer edges toward said

upper surface of said head.

25.  The fastener as defined in claim 24, wherein said base surface has a center point which is

provided along the central axis.

26.  The fastener as defined in claim 25, wherein said center point is a lowermost point of said
recess such that said base surface tapers vpwardly and outwardly relative to the central axis from
said center point to said plurality of edges.

27,  The fastener as defined in claim 26, wherein said center point is provided in said head.

28.  The fastener as defined in claim 26, wherein said center point is provided in said shank.

29,  The fastener as defined in ¢laim 24, wherein said first and sixth points of each said lobe

are provided along an imaginary circle having its center along the central axis.

30.  The fastener as defined in claim 24, wherein said wall is tapered relative to the central

axis from said outer edges toward the upper surface of the head.

31.  The fastener as defined in claim 24, wherein a chamfer is provided between said wall and

the upper surface of the head.

32.  The fastener as defined in claim 24, wherein said internally configured drive surface is

formed by a forming tool having a complementary externally configured drive surface,
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33.  The fastener as defined in claim 24, wherein a drive tool having a driving contact with a
complementary externally configured driving surface can engage said internally configured
driving surface by clockwise rotation in order to install said fastener and can engage said

internally configured driving sutface by counter-clockwise rotation in order to uninstall said
fastener.

34, A drive tool comprising:

a shank extending about a central axis; and

a driving contact extending from an end of said shank, said driving contact defining an
externally configured driving surface comprising:

an end surface having a plurality of outer edges defining a plurality of lobes, each

said lobe having a first edge which extends from a first point to a second point in a straight
manner, a second edge which curves from said second point to a third point in a concave manner,
a third edge which curves from said third point to a fourth point in a concave manner, and a
fourth edge which curves from said fourth point to a fifth point in a convex manner, wherein said
fifth point of one of said plurality of lobes is said first point of an adjacent one of said plurality of

lobes; and

a side surface which extends upwardly from said plurality of outer edges toward
said shank,

35. The drive tool as defined in claim 34, wherein said end surface has an end point which is
provided along the central axis.

36.  The drive tool as defined in claim 35, wherein said end surface tapers relative to the

central axis from said end point to said plurality of edges, :

37.  The drive tool as defined in ¢claim 36, wherein each of said first and fifth points are

equidistantly positioned above said end point relative to the central axis, wherein said second
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point is positioned above said first and fifth points relative to the central axis, wherein said fourth
point is positioned above said second point relative to the central axis, and wherein said third

point is positioned above said fourth point relative to the central axis.

38.  The drive tool as defined in claim 34, wherein said first and fifth points of each said lobe

are provided along an imaginary circle having its center along the central axis.

39, A drive tool comprising:

a shank extending about a central axis; and

a driving contact extending from an end of said shank, said driving contact defining an
externally configured driving surface comprising;

an end surface having a plurality of outer edges defining a plurality of lobes, each

said lot;e having a first edge which extends from a first point 10 a second point in a convex
manner, a second edge which extends from said second point to a third point in a straight
manner, a third edge which curves from said third point to a fourth point in a concave manner, a
fourth edge which curves from said fourth point to a fifth point in a concave manner, and a fifth
edge which curves from said fifth point to a sixth point in a convex manner, wherein said sixth
point of one of said plurality of lobes is said first point of an adjacent one of said plurality of

lobes; and

a side surface which extends upwardly from said plurality of outer edges toward
said shank,

40.  The drive tool as defined in claim 39, wherein said end surface has an end point which is

provided along the central axis.

41,  The drive tool as defined in claim 40, wherein said end sorface tapers relative to the

central axis from said end point to said plurality of edges.
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42, The drive tool as defined in ¢laim 39, wherein said first and sixth points of each said lobe

are provided along an imaginary circle having its center along the central axis.

43.  The drive tool as defined in claim 39, wherein said side surface is tapered relative to the

central axis from said outer edges toward said shank.

44.  The drive tool as defined in claim 39, wherein said drive tool can engage a fastener
having a recess defining a complementary internally configured driving surface by clockwise
rotation in order to install said fastener and can engage said complementary internally configured

driving surface by counter-clockwise rotation in order to uninstall said fastener.

46.  The article of manufacture for use in a torque transmitting system having a longitudinal
axis, said article of manufacture comprising:

a drive surface ¢configuration having a side surface and an end surface, said end surface
extending from a center point along the longitudinal axis to an outer edge thereof which defines a
plurality of identically configured lobes, each said lobe extending from a first point to a second
point, said first point of one of said plurality of lobes being said second point of an adjacent one
of said plurality of lobes, each of said first and second points of each said lobe being provided
along an imaginary circle having its center along the longitudinal axis, each of said lobes extends
from said first point to said second point by, in series, a straight edge, first and second concave
edges, and a convex edge, said straight edge and said convex edge each being tangential to said
imaginary circle, said side surface extends upwardly and outwardly from said outer edge of said
end surface.

47.  The article of manufacture for use in a torque transmitting system having a longitudinal
axis, said article of manufacture comprising:

a drive surface configuration having a side surface and an end surface, said end surface
extending from a center point along the longitudinal axis to an outer edge thercof which defines a

plurality of identically confignred lobes, each said lobe extending from a first point to a second
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point, said first point of one of said plurality of lobes being said second point of an adjacent one
of said plurality of lobes, each of said first and second points of each said lobe being provided
along an imaginary circle having its center along the longitudinal axis, each of said lobes extends
from said first point to said second point by, in series, a first convex edge, a straight edge, first
and second concave edges, and a second convex edge, said first and second convex edges each

being tangential to said imaginary circle, said side surface extends upwardly and outwardly from

said outer edge of said end surface.

48.  The article of manufacture as defined in claim 46, wherein said plurality of lobes
comprises a first lobe, a second lobe and a third lobe, whetejn said first points of each said lobe

are separated from one another by 120 degrees.

49.  The article of manufacture as defined in claim 46, wherein said article of manufacture
comprises a fastener having a head and a shank, said head heaving upper and lower surfaces, said
shank extending downwardly from said lower surface of said head about the longitudinal axis,
and wherein said drive surface configuration is an internally configured drive surface defined by
a recess formed through said upper surface of said head of said fastener, said recess defining a
recess wall and a bottom surface, wherein said side surface is said recess wall, and wherein said

end surface is said bottom surface.

50.  The article of manufacture as defined in claim 49, wherein said bottom surface tapers

relative to the longitudinal axis upwardly and outwardly from said center point to said outer edge,

51.  The article of manufacture as defined in claim 50, wherein said center point is located

within said head of said fastener,

52.  The article of manufacture as defined in claim 50, wherein said center point is located

within said shank of said fastener,
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53.  The article of manufacture as defined in claim 49, wherein sajd recess wall tapers relative

to the longitudinal axis upwardly and outwardly to said upper surface of said head.

54,  The article of manufacture as defined in claim 49, wherein said recess further defines a

chamfer, said chamfer tapering upwardly and outwardly from said recess wall to said upper
sutface of said head.

55.  The article of manufacture as defined in claim 49, wherein a driver tool having a driving
contact with complementary externally configured driving surfaces is configured to be inserted
into said recess in order to install and/or remove said fastener, whereby said fastener can be
installed by rotating said driver tool in a clockwise direction, and whereby said fastener can be

removed by rotating said driver tool in a counter-clockwise direction,

56.  The article of manufacture as defined in claim 46, wherein said article of manufacture

comprises a drive tool for engaging a correspondingly shaped drive member.

57.  The article of manufacture as defined in ¢laim 56, wherein said drive surface

configuration is an externally configured drive surface of said drive tool.

58.  The article of manufacture as defined in claim 46, wherein said article of manufacture
comprises a forming tool for forming said drive surface configuration upon a component

member.

59.  The article of manufacture as defined in claim 58, wherein said forming tool has an
externally configured surface for forming an internally configured drive surface on said

component membet.

60. The article of manufacture as defined in claim 5, wherein said plurality of lobes

comprises a fitst lobe, a second lobe and a third lobe, wherein said first points of each said lobe
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are separated from one another by 120 degrees.

61.  The article of manufacture as defined in claim 5, wherein said article of manufacture
comprises a fastener having a head and a shank, said head having upper and lower surfaces, said
shank extending downwardly from said lower surface of said head about the longitudinal axis,
and wherein said drive surface configuration is an internally configured drive surface defined by
arecess formed through said upper surface of said head of said fastener, said recess defining a
recess wall and a bottom surface, wherein said side surface is said recess wall, and wherein said

end surface is said bottom surface.

62.  The article of manufacture as defined in claim 61, wherein said recess wall tapers

upwardly and outwardly relative to the longitudinal axis from said edges defining said plurality
of lobes toward said upper surface of said head,

63.  The article of manufacture as defined in claim 62, wherein said recess wall tapers

upwardly and outwardly to said upper surface of said head.

64.  The article of manufacture as defined in claim 62, wherein said recess further defines a
charnfer, said chamfer tapering upwardly and outwardly from said recess wall to said upper
surface of said head.

65.  The article of manufacture as defined in claim 61, wherein said lowermost point is

located within said head of said fastener.

66.  The article of manufacture as defined in claim 61, wherein said lowermost point is

located within said shank of said fastener.

67.  The article of manufacture as defined in claim 61, wherein a drive tool having a driving

contact with complementary extetnally configured driving surfaces is configured to be inserted
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into said recess in order to install and/or remove said fastener, whereby said fastener can be
installed by rotating said drive tool in a clockwise direction, and whereby said fastener can be

removed by rotating said drive tool in a counter-clockwise direction,

68.  The article of manufacture as defined in claim 5, wherein said article of manufacture

comprises a drive tool for engaging a correspondingly shaped drive member.

69.  The article of manufacture as defined in claim 68, wherein said drive surface

configuration is an externally configured drive surface of said drive tool.

70.  The article of manufacture as defined in claim 5, wherein said article of manufacture

comprises a forming tool for forming said drive surface configuration upon a component

member.

71.  The article of manufacture as defined in ¢laim 70, wherein said forming tool has an
externally configured surface for forming an internally configured drive surface on said

component member,

72.  The article of manufacture as defined in claim 47, wherein said plurality of lobes
comprises a first lobe, a second lobe and a third lobe, wherein said first points of each said lobe

are sepatated from one another by 120 degrees.

73.  The article of manufacture as defined in claim 47, wherein said article of manufacture
comprises a fastener having a head and a shank, said head heaving upper and lower surfaces, said
shank extending downwardly from said lower surface of said head about the longitudinal axis,
and wherein said drive surface configuration is an internally c‘onﬁgured drive surface defined by
a recess formed through said upper surface of said head of said fastener, said recess defining a
recess wall and a bottom surface, wherein said side surface is said recess wall, and wherein said

end surface is said bottom surface.

52
AMENDED SHEET (ARTICLE 19)



WO 2009/132001 PCT/US2009/041251

74.  The article of manufacture as defined in claim 73, wherein said bottom surface tapers

relative to the longitudinal axis upwardly and outwardly from said center point to said outer edge.

75.  The article of manufacture as defined in claim 74, wherein said center point is located
within said head of said fastener.

76.  The article of manufacture as defined in claim 74, wherein said center point is located

within said shank of said fastener.

77.  The article of manufacture as defined in claim 73, wherein said recess wall tapers relative

to the longitudinal axis upwardly and outwardly to said upper surface of said head.

78.  The article of manufacture as defined in claim 73, wherein said recess further defines a

chamfer, said chamfer tapering upwardly and outwardly from said recess wall to said upper
surface of said head,

79.  The article of manufacture as defined in claim 73, wherein a driver tool having a driving
contact with complementary externally configured driving surfaces is configured to be inserted
into said recess in order to install and/or remove said fastener, whereby said fastener can be
installed by rotating said driver tool in a clockwise direction, and whereby said fastener can be

removed by rotating said driver tool in a counter-clockwise direction.

80.  The article of manufacture as defined in claim 47, wherein said article of manufacture

comiprises a drive tool for engaging a correspondingly shaped drive member.

81.  The article of manufacture as defined in claim 80, wherein said drive sutface

configuration is an externally configured drive surface of said drive tool.
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82.  The article of manufacture as defined in claim 47, wherein said article of manufacture
comprises a forming too} for forming said drive surface configuration upon a component

member.

83. The article of manufacture as defined in claim 82, wherein said forming tool has an
externally configured surface for forming an internally configured drive surface on said

component member.
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