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(57) A novel dnive system 1ncludes a body, such as a threaded fastener body or a drive tool body, a tapered transitional
portion at an end of the body, and a drive portion at the end of the transitional portion, such that the transitional portion
1s between the drive portion and the body. The transitional portion has structure thereon, such as a plurality
of alternating curved lobes and flutes, for engagement with a corresponding socket. At least a portion of the lobes are
threaded 1n the transitional portion. The drive portion also has structure thereon for engagement with the socket,
such as a plurality of alternating curved lobes and flutes. The flutes on the transitional portion are axially aligned
with the flutes on the drive portion and the lobes on the transitional portion are axially aligned with the lobes on
the drive portion.
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A novel drive system includes a body, such as a
threaded fastener body or a drive tool body, a tapered
transitional portion at an end of the body, and a drive
portion at the end of the transitional portion, such that
the transitional portion is between the drive portion and
the body. The transitional portion has structure
thereon, such as a plurality of alternating curved lobes
and flutes, for engagement with a corresponding socket.
At least a portion of the lobes are threaded in the
transitional portion. The drive portion also has
structure thereon for engagement with the socket, such as
a plurality of alternating curved lobes and flutes. The
flutes on the transitional portion are axially aligned
with the flutes on the drive portion and the lobes on the

transitional portion are axially aligned with the lobes

on the drive portion.
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This invention is generally directed to a novel
drive system which provides increased resistance to
torsional stresses imposed on the drive system of a
headed stud. More particularly, the invention
contemplates a novel drive system which'provides for
increased strength to resist torsional shearing between a
drive head and a stud body by providing a novel
transitional portion between the drive head and the body.

Prior art studs have been formed with drive heads on
a drive end thereof. For example, using a TORX?® drive
head, the male portion of the drive head is formed on a
free end of the stud. The crest of the TORX® drive head
has previously, necessarily, been formed with a diameter
which is less than the diameter of the thread root formed
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on the body of the stud in order to prevent forming a
thread on the lobes of the TORX® drive head. The TORX®
drive head can shear off the stud as a result of the
torsional stresses imposed on the drive head being
greater than the strength of the material between the
drive head and the body of the stud.

The present invention provides a novel drive
structure which improves the prior structure to provide
further resistance to torsional shearing of the drive
head from the stud body by providing a transitional
portion between the drive head and the body of the stud.
Other features and advantages of the present invention
will become apparent upon a reading of the attached
specification in combination with a study of the

drawings.
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Ageneral object of the present invention is to
provide a novel drive system which provides increased
resistance to torsional stresses imposed on the drive
system of a headed stud.

An object of the present invention is to provide a
novel drive system which provides for increased strength
to resist torsional shearing between a drive head and a
stud body by providing a novel transitional portion
between the drive head and the body.

Another object of the present invention is to
provide a drive system which when engaged within a
socket, the net effective cross-sectional area and

30

ultimate torsional strength is increased by shifting the

potential fracture location to the transitional portion.
A further object of the present invention to provide

a drive system which when engaged with a socket provides
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for a greater engagement between the socket and the
fastener over that which is provided in prior art
structures.

Briefly, and in accordance with the foregoing, the
present invention discloses a drive system which includes
a body, such as a threaded fastener body or a drive tool
body, a tapered transitional portion at an end of the
body, and a drive head at the end of the transitional
portion, such that the transitional portion is between
the drive head and the body. The transitional portion
has structure thereon, such as a plurality of alternating
curved lobes and flutes, for engagement with a
corresponding socket. A.portion of the flutes and a
portion of the lobes are threaded in the transitional
portion. The drive head also has structure thereon for
engagement with the socket, such as a plurality of
alternating curved lobes and flutes. The flutes on the
transitional portion are axially aligned with the flutes
on the drive head and the lobes on the transitional
portion are axially aligned with the lobes on the drive
head.
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The organization and manner of the structure and
operation of the invention, together with further objects
and advantages thereof, may best be understood by
reference to the following description, taken in
connection with the accompanying drawings, wherein like
reference numerals identify like elements in which:

FIGURE 1 is an exploded perspective view of a drive
end of a fastener and a drive tool, such drive tool being
shown partially in cross-section, wherein the fastener
incorporates the features of a first embodiment of the
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invention:

FIGURE 2 1s a side elevational view of the fastener
of FIGURE 1;

FIGURE 3 1s a cross-sectional view of the drive end
of the fastener of FIGURE 1;

FIGURE 4 1s an front plan view of the fastener of
FIGURE 1; |

FIGURE 5 1s an exploded perspective view of a drive
end of a fastener and a drive tool, such drive tool being
shown partially in cross-section, wherein the fastener
incorporates the features of a second embodiment of the

invention;

FIGURE 6 18 a side elevational view of the fastener
of FIGURE 5;

FIGURE 7 1s a cross-sectional view of the drive end
of the fastener of FIGURE §5;

FIGURE 8 i1is an front plan view of the fastener of
FIGURE 5; and
FIGURE 9 1s a perspective view of a fastener and

which incorporates the features of a third embodiment of
the invention.
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While the invention may be susceptible to embodiment
in different forms, there is shown in the drawings, and
herein will be described in detail, specific embodiments

5 with the understanding that the present disclosure is to
be considered an exemplification of the principles of the
invention, and is not intended to limit the invention to
that as 1llustrated and described herein.

The present invention provides a novel drive system

10 20. The drive system 20 is provided as a headed stud and
is described with respect to and is shown in the drawings
as a fastener 22. It is to be noted, however, that the
invention may be used in any torque transmission or
torque coupling application, wherein a driving unit is

15 employed to transmit torque to a complementary shaped
driven unit.

A first embodiment of the drive system 20 is shown
1in FIGURES 1-4. A second embodiment of the drive system
20 1s shown in FIGURES 5-8. In each of these

20 embodiments, the drive system 20 provides for increased
strength to resist torsional shearing between a drive
head 24 and an elongate body 26 by providing a novel
transitional portion 28 between the drive head 24 and the
body 26. A third embodiment of the drive system 20 1is

25 illustrated in FIGURE 9. In this third embodiment, the
drive head 1s eliminated.

The fastener 22 and drive tool 30 arrangement shown
in the drawings illustrate a particular application of
the invention wherein the fastener 22 is provided with

30 the drive head 24 and transitional portion 28 having an
external configuration formed in accordance with the
principles of the present invention, while the
complementary drive tool 30 is provided with a socket 32
having a complimentary internal configuration which
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recelves the external configuration provided on the
fastener 22. Those skilled in the art will readily
realize that this situation can be reversed such that the
drive tool 30 would employ the external configuration in
accordance with the present invention while the fastener
22 would 1include the socket 32 having the complimentary
internal configuration.

The elongate body 26 has a thread 34 formed thereon
and defines a centerline or center axis 36 of the
fastener 22. The transitional portion 28 is provided on
the end of the body 26. The drive head 24 is unthreaded
and 1s provided on the free end of the transitional
portion 28.

The transitional portion 28 has first and second
opposite ends, with the second end connected to the end
of the body 26. The transitional portion 28 tapers from
its first end to its second end and has a first series of
sections 38 and a second series of sections 40
alternating around the circumference thereof. That is,
working the way around the circumference of the
transitional portion 28, a section 38 is encountered,
then section 40 is encountered, then section 38 is
encountered, then section 40 is encountered, and so on
around the circumference of the transitional portion 28.

The first series of sections 38 and the second
series of sections 40 extend in the axial direction along
the length of the transitional portion 28. Each section
38, as shown in the drawings, takes the form of a flute
38 formed from a curved surface which is directed
radially inwardly toward the centerline 36 of the
fastener 22. Each section 40, as shown in the drawings,
takes the form of a lobe 40 formed from a curved surface
which 1s directed radially outwardly from the centerline
36 of the fastener 22. As such, the flutes 38 are
recessed toward the centerline 36 of the fastener 22
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relative to the lobes 40. Adjacent curved surfaces which
forms the respective flutes 38 and lobes 40 merge
generally tangentially and smoothly with each other.

The configuration of alternating flutes 38 and lobes
40 define the external configuration of the transitional
portion 28. The flutes 38 and lobes 40 are equally
spaced around the circumference of the transitional
portion 28 and in the illustrated embodiment, six flutes
38 are provided in the first series and six lobes 40 are
provided 1n the second series.

Attention is directed to the first embodiment of the
transitional portion 28 shown in FIGURES 1-4. The flutes
38 and the lobes 40 taper from the first end to the
second end of the transitional portion 28 at the same
angle relative to the centerline 36 of the fastener 22,
see FIGURE 3. A portion of each flute 38 proximate to
the second end of the transitional portion 28 is threaded
with at least one thread 42. A portion of each lobe 40
proximate to the second end of the transitional portion
28 18 threaded with at least one thread 42. The
thread(s) 42 on the flutes 38 and on the lobes 40 run in
alignment with each other and with the threads 34 formed
on the body 26 as the threads 34, 42 are formed on the
body 26 and on the lobes 40 of the transitional portion
28 in a conventional thread roll forming operation as
described herein. Only the portions of the flutes 38 and
the lobes 40 which have the same diameter as the thread
34 root on the body 26 are threaded.

Attention is directed to the second embodiment of
the transitional portion 28 shown in FIGURES 5-8. The
flutes 38 taper from the first end to the second end of
the transitional portion 28 at an angle relative to the
centerline 36 of the fastener 22 which is greater than
the angle at which the lobes 40 taper from the first end
to the second end of the transitional portion 28, see
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FIGURE 7. A portion of each flute 38 proximate to the
second end of the transitional portion 28 is threaded
with at least one thread 42. A portion of each lobe 40
proximate to the second end of the transitional portion
28 1s threaded with at least one thread 42. The
thread(s) 42 on the flutes 38 and on the lobes 40 run in
alignment with each other and with the threads 34 formed
on the body 26 as the threads 34, 42 are formed on the
body 26 and on the lobes 40 of the transitional portion
28 in a conventional thread roll forming operation as
described hereln. Only the portions of the flutes 38 and
the lobes 40 which have the same diameter as the thread
34 root on the body 26 are threaded. The thread 42
formed on the flutes 38 and the lobes 40 is continuous
for a predetermined distance until the respective flutes
38 have a height which is below the thread 34 root on the
body 26.

In each of the first and second embodiments, the
drive head 24 has a means for engaging or an external
configuration which is defined by a first series of
sections 46 and a second series of sections 48
alternating around the circumference thereof. That is,
working the way around the circumference of the drive
head 24, a section 46 is encountered, then section 48 is
encountered, then section 46 is encountered, then section
48 1is encountered, and so on around the circumference of
the drive head 24.

The first series of sections 46 and the second
series of sections 48 extehd in the axial direction along
the length of the drive head 24. Each section 46, as
shown in the drawings, takes the form of an unthreaded
flute 46 formed from a curved surface which is directed
radially inwardly toward the centerline 36 of the
fastener 22 and which is generated by an ellipse. The
center of each ellipse which is used to form the
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respective flutes 46 is radially equidistant from the
centerline 36 of the fastener 22. Each section 48, as
shown in the drawings, takes the form of an unthreaded
lobe 48 formed from a curved surface which is directed
radially outwardly from the centerline 36 of the fastener
22 and which is generated by an ellipse. The center of
each ellipse which is used to form the respective lobes
48 1s radially equidistant from the centerline 36 of the
fastener 22. As such, the flutes 46 are recessed toward
the centerline 36 of the fastener 22 relative to the
lobes 48. Adjacent curved surfaces which forms the
respective flutes 46 and lobes 48 merge generally
tangentially and smoothly with each other. The
configuration of alternating flutes 46 and lobes 48
define the external configuration of the drive head 24.
The flutes 46 and lobes 48 are equally spaced around the
circumference of the drive head 24 and in the illustrated
embodiment, six flutes 46 are provided in the first
series and six lobes 48 are provided in the second
series. The centers of the ellipses used to form the
flutes 46 define a circle with respect to the centerline
36 of the fastener 22 and the centers of the ellipses
used to form the lobes 48 define a circle with respect to
the centerline 36 of the fastener 22. These circles may
overlap each other or may be offset from each other.
Specifics of the geometry of the flutes 46 and the lobes
48 as provided on the drive head 24 is described in
United States Patent Nos. 5,207,132 and 5,279,190, each
of which is commonly owned by the present assignee and
each of which disclosure is herein incorporated by
reference.

Each flute 46 on the drive head 24 is axially
aligned with a respective flute 38 on the transitional
portion 28. Each lobe 48 on the drive head 24 is axially
aligned with a respective lobe 40 on the transitional

9
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portion 28. The axially aligned flutes 46 and lobes 48
on the drive head 24 and flutes 38 and lobes 40 on the
transitional portion 28 are sized to prevent interfering
with a nut 50 placed over and engaged with the threads 42
or 44 on the transitional portion 28 and on the body 26.

The socket 32 in the drive tool 30 is of a
complementary, although not completely identical shape,
to the drive head 24 and transitional portion 28 of the
fastener 22 and is thus engagable therewith such that the
drive tool 30 can impart driving forces to the fastener
22. The socket 32 is unthreaded. In order for the
socket 32 in the drive tool 30 to be able to easily
receive the drive head 24 and transitional portion 28 of
the fastener 22 and yet be effective when in driving
engagement, the lobes and the flutes in the socket 32
must be dimensioned for a clearance fit. Also, in order
to attain the desired driving engagement and depth of
engagement between the mating lobes and flutes, the shape
of the socket 32 must be altered slightly so that the
lobes 40 are received within the flutes of the socket 32
to a specific extent and correspondingly the lobes of the
socket 32 are received within the flutes 38 of the
fastener 22, in order to attain a desired depth of
engagement between the respective lobes and flutes.

When the drive head 24 and the transitional portion
28 are engaged within the socket 32, the net effective
cross-sectional area and ultimate torsional strength is
increased by shifting the potential fracture location to
the transitional portion 28 as a result of extending the
flutes 46 and the lobes 48 of the drive head 24 along the
transitional portion 28 thereby forming the flutes 38 and
lobes 40. The engagement of the transitional portion 28
within the socket 32 provides for a greater engagement
between the fastener 22 and the socket 32 over that which
is provided in prior art structures.
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In addition, the provision of the flutes 38 and the
lobes 40 on the transitional portion 28 provides a
horizontal loading component. 1In this regard, when an
end load is applied to the drive head 24 and the
transitional portion 28 by the drive tool 30, a portion
of the end load is applied to the transitional portion 28
converting the end load into a horizontal vector
component. As such, engagement results along the sides
of the axially aligned lobes and flutes on the drive head
24 and 1in the socket 32, and forces are applied to the
flute root 1in the transitional portion 28 defining a
horizontal vector component.

To form the fastener 22 in accordance with the first
or second embodiments of the invention, the body 26, the
transitional portion 28 and the drive head 24 are formed.
Thereafter, a generally planar thread rolling die is used
to form the threads 34 and 42 or 44 (depending on which
embodiment is being formed) thereon in accordance with
known thread rolling teaching. Threads 42 or 44 are
partially formed in the transitional portion 38 as a
result of the thread rolling die and the thread forming
grooves thereon extending into the transitional portion
28. The threads 42 or 44 formed on the transitional
portion 28 have a root diameter which is slightly greater
than the lobe 48 crest of the axially aligned lobes 48 of
the drive head 24. Only the portions of the flutes 38
and the lobes 40 which have the same diameter as the
thread 34 root on the body 26 are threaded.

Attention is now directed to FIGURE 9 which
illustrates the third embodiment of the invention. 1In
this embodiment, the axially extending drive head 24 is
eliminated. The transitional portion 28 is formed on the
free end of the body 26 and directly transitions into the
body 26. Either embodiment of the transitional portion
28 can be provided in this embodiment. The unthreaded
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socket (not shown) on the drive tool (not shown) is of a
complementary, although not completely identical shape,

to the transitional portion 28 of the fastener 22 and is
thus engagable therewith such that the drive tool 30 can

‘impart driving forces to the fastener 22.

To form the fastener 22 in accordance with the third
embodiment of the invention, the body 26 and the
transitional portion 28 are formed. Thereafter, a

generally planar thread rolling die is used to form the
threads 42 or 44 (depending on which embodiment is being
formed) thereon in accordance with known thread rolling
teaching. Threads 42 or 44 are partially formed in the
transitional portion 38 as a result of the thread rolling
die and the thread forming grooves thereon extending into
the transitional portion 28. Only the portions of the
flutes 38 and the lobes 40 which have the same diameter
as the thread 34 root on the body 26 are threaded.

As one of ordinary skill in the art would recognize,
the present invention is not limited to a lobular design.
Any engaging configuration provided on the drive head 24
can be extended into the transitional portion 28. For
example, a hex, a square could be provided.

While preferred embodiments of the present invention
are shown and described, it is envisioned that those
skilled in the art may devise various modifications of
the present invention without departing from the spirit
and scope of the appended claims.
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THE INVENTION CLAIMED IS:

1. A drive system member being characterized by: a

body; and a transitional portion at an end of said body,
said transitional portion tapering from a first end
thereof to a second end thereof, said transitional
portion having a plurality of first sections and a
plurality of second sections, said second sections being
at least partially threaded, said first and second
sections alternating around a circumference of said
transitional portion.

2. A drive system member as defined in claim 1, being
characterized in that said first sections taper from said

first end to said second end at an angle which is the
same as an angle at which said second sections taper from
said first end to said second end.

3. A drive system member as defined in claim 2, being
characterized in that said first sections are partially

threaded.

4. A drive system member as defined in claim 1, being
characterized in that said first sections taper from said

first end to said second end at an angle which is greater
than an angle at which said second sections taper from
salid first end to said second end.

5. A drive system member as defined in claim 4, being
characterized in that said first sections are at least

partially threaded.
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said first end of said transitional portion, said drive

portion having structure for engaging a socket formed on
outer surface thereof.

plurality of first end sections defining a first diameter
and a plurality of second end sections defining a second
diameter, said diameter of said second end sections being
greater than said diameter of said first end sections,
said first end sections of said drive portion being
axially aligned with said first sections of said
transitional portion.

8. A drive system member as defined in claim 7, being
characterized in that each said first end section is

curved radially inwardly with respect to a centerline of
sald body, and each said second end section is curved
radially outwardly with respect to said centerline of
sald body.

9. A drive system member as defined in claim 8, being
characterized in that said first sections of said

transitional portion are curved radially inwardly with
respect to a centerline of said body, and said second
sections of said transitional portion are curved radially
outwardly with respect to said centerline of said body.
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10. A drive system member as defined in claim 1, being
characterized in that said second sections define a

predetermined crest diameter at said second end of said
transitional portion, and said first sections define a
predetermined minimum diameter at said second end of said

transitional portion, said crest diameter being larger
than said minimum diameter.

11. A drive system member as defined in claim 10, being
further characterized by a drive portion attached to said

first end of said transitional portion, said drive

portion having structure for engaging a socket on an
outer surface thereof.

12. A drive system member as defined in claim 1, being
characterized in that said first sections are curved

radially inwardly with respect to a centerline of said
body. '

13. A drive system member as defined in claim 12, being
characterized in that said second sections are curved

radially outwardly with respect to said centerline of
sald body.

first end of said transitional portion, said drive
portion having a plurality of alternating curved
surfaces, wherein adjacent curved surfaces are directed

radially inwardly and radially outwardly with respect to
said centerline of said body.

15
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15. A drive system member as defined in claim 1 in
combination with a second drive tool member.

Smart & Biggar
Ottawa, Canada
Patent Agents
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