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ABSTRACT

The present invention is generally directed to an anti-rotation device for mating
connectors, and methods of using same. In one illustrative embodiment, the method
comprises coupling a first connector to a second connector, removing at least a portion of the
second connector after the first and second connectors are coupled together to thereby define

a recess in the second connector, and coupling an anti-rotation member to at least one of the

first and second connectors, wherein the anti-rotation member engages at least a portion of

the first connector and is adapted to engage at least a portion of the recess in the second

connector.
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ANTI-ROTATION DEVICE FOR MATING CONNECTORS AND
METHODS OF USING SAME

The present invention i1s generally directed to the field of mating connectors, and,

5 more particularly, to an anti-rotation device for mating connectors, and methods of using

same.

There are many applications in a variety of industries where tubular components, e.g.,

pipes, are coupled to one another by mating connectors positioned on the ends of the pipes.

10  For example, in the oil and gas industrjr, the process of drilling oil and gas wells involves the
installation of many individual lengths of pipe. In some cases, multiple individual lengths of

pipe are connected together to form one continuous pipe section. Typically, the individual
lengths of pipe are threadingly coupled to one another using threaded connections welded to

the ends of the individual lengths of pipe. For example, threaded connections typically

15  consist of an externally threaded pin connector positioned on one tubular component and an
internally threaded box connector positioned on another tubular component. The threaded

pin is stabbed into the box and rotated until the threaded engagement is completed and such

tubular components are mated together.

20 - Even more specifically, large diameter threaded connections used for riser pipe in
offshore drilling and/or used for conductor pipe for deep well drilling often have low-turn
makeup characteristics. Some connections in the industry use single threads that provide
multiple turns to build up considerable radial interference. Other designs use multiple start

threads, resulting in near quarter turn make up. These multiple start threads have high pitches
25 and do not build up radial interferences to the same degree as single start threads. The

multiple start thread characteristics provide for quicker installation at drilling sites and are
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sometimes considered advantageous from a financial standpoint. However, a recurring
problem and concern of standalone low-»tﬁrn makeup connections 1s “backing out,” wherein
the connections disengage unintentionally resulting in potential injury, downtime and product
losses. This usually happens because fhe radial interference is insufficient for situations of

vibrations or cyclic loading on strings of pipe causing the connection to unscrew.

- In many applications, once the threaded connection is made, the connected pipes
experience loading conditions, e.g., vibration, cyclic loading, etc., that may tend to cause the
threaded connection to loosen or, in a worst‘ case scenario, completely disengage. For
exampl e, in the oil and gas industry, once the pipes are threadingly coupled to one another,
the pipes may be moved or handled using a variety of pipe handling equipment. Given such
handling, the threaded connection may tend to loosen or become disengaged. Additionally,
pipes positioned within a subterranean wellbore may be subjected to significant loading that
may cause high stress and the possibility of the threaded connector loosening or separating.
Such loosening or disengaging of mated connections is undesirable for several reasons. First,
if the integrity of the mated connection is not maintained, fluids flowing within the mated
pipe lengths may be allowed to escape through the loosened connection. Additionally, in a
worst case scenario, complete separation of the threaded connection can cause severe damage
to the operating equipment and/or personnel. Thus, there is a need for a device to prevent or

reduce the likelihood that mated connections for tubular components will become loose or

disengaged during use.

The present invention is directed to a device and various methods that may solve, or at

least reduce, some or all of the aforementioned problems.
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The present invention is generally directed to various embodiments of an anti-rotation
device for mating connectors, and various methods of using same. In one 1illustrative
embodiment, the method comprises coupling a first connector to a second connector,
removing at least a portion of the second connector after the first and second connectors are
coupled together to thereby define a recess in the seéond~ connector, and coupling an anti-
rotation member to at least one of the first and second connectors, wherein the anti-rotation

member engages at least a portion of the first connector and i1s adapted to engage at least a

portion of the recess in the second connector.

In another illustrative embodiment, the method comprises coupling a first connector
to a second connector, removing at least a portion of the second connector after the first and
second connectors are coupled together to thereby define a recess in the second connector,

and threadingly coupling an anti-rotation member to the first and second connectors.

In yet another illustrative embodiment, the method comprises coupling a first
connector to a second connector, the first connector having an opening formed therein, after
the first and second connectors are coupled together, removing at least a portion of the second
connectﬁr posttioned within an area defined by the opening, and inserting an anti-rotation
member in the opening wherein the anti-rotation member engages at leaét a portion of the

first connector and is adapted to engage at least a portion of the recess in the second

connector.

In one 1llustrative embodiment of the present invention, the device comprises a first
connector, a second connector, the second connector being coupled to the first connector, and

an anti-rotation member threadingly coupled to a threaded opening defined in the first
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connector, the anti-rotation member adapted to engage at least a portion of the second

connector.

In another illustrative embodiment, the device comprises a first connector having a
threaded opening formed therein, a second connector having a recess with a threaded surface
formed therein, the second connector being coupled to the first connector, and an anti-

rotation member threadingly coupled to the threaded opening in the first connector and to the

threaded surface of the recess in the second connector.

The invention may be understood by reference to the following description taken in

conjunction with the accompanying drawings, in which like reference numerals identify like

elements, and in which;

Figures 1A-1D are cross-sectional view of illustrative first and second connectors that

may be provided with one of more of the anti-rotation devices described herein.

Figures 2A-2D are exterior views of the illustrative first and second connectors in

correspondence with Figures 1A-1D, respectively.

Figure 2E 1s a view of an illustrative connector having a portion of the connector

removed 1n accordance with the embodiments of the invention described herein.

Figures 3A-3D depict one illustrative embodiment of an anti-rotation member

posttioned between first and second connectors.
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Figures 4A-4D depict another illustrative embodiment of an anti-rotation member

positioned between first and second connectors.

Figures 5A-5D depict yet another illustrative embodiment of an illustrative anti-

5 rotation member provided between the first and second connectors.

Figure 6 depicts another illustrative embodiment of an anti-rotation member that may

be employed with the present invention.

10 Figurgs 7A-7E depict an illustrative device that may be used in installing the

illustrative anti-rotation members described herein.

Figures 8 A-8B depict another embodiment of an illustrative device that may be used

to install the illustrative anti-rotation member described herein.
15 '

While the invention is susceptible to various modifications and alternative forms,
specific embodiments thereof have been shown by way of example in the drawings and are
herein described in detail. It should be understood, however, that the description herein of
specific embodiments is not intended to limit the invention to the particular forms disclosed,

20 .but on the contrary, the intention is to cover all modifications, equivalents, and alternatives

falling within the spirit and scope of the invention as defined by the appended claims.

Hlustrative embodiments of the invention are described below. In the interest of
clarity, not all features of an actual implementation are described in this specification. It will,

25  of course, be appreciated that in the development of any such actual embodiment, numerous
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implementation-specific decisions must be made to achieve the developers’ specific goals,
such as comphiance with system-related and business-related constraints, which will vary
from one implementation to another. Moreover, it will be appreciated that such a develop-

ment effort might be complex and time-consuming, but would nevertheless be a routine

undertaking for those of ordinary skill in the art having the benefit of this disclosure.

The present invention will now be described with reference tb the attached drawings
which are included to describe and explain illustrative examples of the present invention.
The words and phrases used heréin should be understood and interpreted to have a meaning
consistent with the understanding of those words and phrases by those skilled in the relevant
art. No special definition of a term or phrase, i.e., a definition that is different from the
ordinary and customary meaning as understood by those skilled in the art, 1s intended to be
implied by consistent usage of the term or phrase herein. To the extent that a term or phrase
1s intended to have a special meaning, i.e., a meaning other than that understopd by skilled
artisans, such a special definition will be expressly set forth in the specification in a

definitional manner that directly and unequivocally provides the special definition for the

term or phrase.

.~

In general, the present invenﬁon is directed to various embodiments of an anti-
rotation device for mated connectors and various methods of using such anti-rotation devices.
As will be recognized by those skilled in the art after a complete reading of the present
application, the invention as described herein may be used with a variety of different types of
connectors in a variety of different industries. Thus, although illustrative examples will be

provided herein, the present invention should not be considered as limited to any particular
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type or structure of such connectors unless such limitations are expressly recited in
the appended claims.

In one aspect, the invention provides a method, comprising:

threadingly coupling a first pin connector directly to a second box connector;

removing at least a portion of said second connector after said first and second
connectors are coupled together to thereby define a recess in said second connector;

and

coupling an anti-rotation member to said first and second connectors, wherein
sald anti-rotation member engages at least a portion of said first connector and is
adapted to engage at least a portion of said recess in said second connector.

In one aspect, the invention provides a method, comprising:

threadingly coupling a first pin connector directly to a second box connector;

removing at least a portion of said second connector after said first and second
connectors are coupled together to thereby define a recess in said second connector:
and

threadingly coupling an anti-rotation member to said first and second
connectors.

In one aspect, the invention provides a method, comprising:

threadingly coupling a first pin connector directly to a second box connector,
said first connector having an opening formed therein:

after said first and second connectors are coupled together, removing at least a

portion of said second connector positioned within an area defined by said opening;

and
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inserting an anti-rotation member in said opening wherein said anti-rotation member
engages at least a portion of said first connector and 1s adapted to engage at least a

portion of a recess in said second connector.

In general, the present invention involves installation of an anti-rotation device that is
adapted to engage at least portions of both of the mated connectors. One embodiment of the
present invention will now be disclosed with reference to Figures 1A-1D and Figures 2A-2E.
Figures 1A-1D are cross-sectional views of one-half of a mated connection between an
illustrative first connector 12 and a second connector 14. Figures 2A-2D are external views

of the mated connectors that correspond, respectively, to Figures 1A-1D.

As 1ndicated in Figures 1A and 2A, in one illustrative embodiment, a threaded
connector assembly 10 is comprised of a first connector 12 that is adapted to be threadingly
coupled to a second connector 14. In the illustrative embodiment depicted herein, the first
connector 12 1s coupled to a length of pipe 16, and the second connector 14 is coupled to
another pipe length 18. In one illustrative embodiment, the first connector 12 is a pin
connector having a plurality of external threads 20 formed thereon, and the second connector

14 1s a box connector having a plurality of internal threads 22 formed thereon. The external
threads 20 and the internal threads 22 are adapted to threadingly engage one another as the
first and second connectors 12, 14 are coupled to one another. In the illustrative embodiment
depicted in Figure 1A, the second connector 14 further comprises a lip 24 that is adapted to
extend at least partially into a groove 26 formed in the first connector 12 when the first and

second connectors 12, 14 are threadingly coupled to one another. The first connector 12

/a
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further comprises an opening 28 that is adapted to receive an anti-rotation member 34 (see
Figures 1D and 2D), as described more fully below. Figures 1A and 2A depicts the first and

second connectors 12, 14 in a spaced-apart relationship. As shown in Figure 2A, one or more

7b
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anti-rotation openings 28 may be formed in the first connector 12. For example, in some
applications, the first connector 12 may have 1-4 such openings 28 formed therein, and they

may be equally spaced around the perimeter of the first connector 12. Additionally, as

depicted in Figure 2A, two anti-torque holes 30 are formed in the first connector 12 adjacent
each of the openings 28. The two holes 30 may be of different diameters for alignment
orientation. As described more fully below, the anti-torque holes 30 will be used 1n one

illustrative method of installing the anti-rotation member 34.

The size, shape, location and onientation of the opening 28 relative to the centgrline 15
of the first connector 12 may vary dependihg upon the particular application. In the
illustrative embodiment depicted in Figures 1A-1D, the opening 28 is a generally circular
shaped opening. In one illustrative embodiment, the opening 28 may have a diameter 25 that
ranges from approximately 0.5-1.5 inches and a depth 27 that ranges from approximately
0.25-1.5 inches. In one parﬁcularly illustrative embodiment, the opening 28 has a diameter
25 of approximately 0.75 inches and a depth of approximately 0.6 inches. As described more
fully below, 1n various illustrative embodiments, all or a portion of the inner surface 28a of
the opening 28 may be threaded. A lubricating coating, e.g., encapsulated Loctite, may be
applied to the internally threaded opening 28 after the threads are formed. Also note that, in
the illustrative embodiment depicted herein, the longitudinal axis 29 of the opening 28 is
approximately normal to the longitudinal centerline 15 of the first connector 12. However,

depending upon the particular application, the orientation of the opening 28 may vary from

this illustrative example. The opening 28 may be formed using a variety of known

techmques.
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Figures 1A and 2A depict the example where the first and second Connectors 12, 14
are in a spaced-apart relationship. Figures 1B and 2B depict the illustrative example where
the first and second connectors 12, 14 are threadingly coﬁpled to one another by engagement
of the threads 20, 22. Note that, in this position, the lip 24 on the second connector 14
extends into the groove 26 formed in the first connector 12. Also note that, as indicated in
Figure 2B, a portion 24a of the lip 24 of the second connector 14 is positioned within the area
defined by the opening 28 formed in the first connector 12. As will be recognized by ‘ those
skiiled in the art after a complete reading of the present application, the amount 23 by which
the lip 24 of the second connector 14 extends into the area defined by the opening 28 may
vary depending upon the particular application. In one particularly illust;'ative embodiment,
the distance 23 may be approximately 0.125 inches. As a general guideline, in some cases,
the opening 28 may be positioned such that the distance 23 equals approximately 20-25% of
the diameter 25 of the opening 28. However, it should also be understood that the present
invention 1s not limited to the use with connectors 12, 14 wherein the connectors engage one |
another in a tongue and groove configuration such as that represented by the positioning of
the lip 24 within the groove 26. Rather, as will be recognized by those skilled in the art after
a complete reading of the présent application, the present invention -has broad application to
connectors having a variety of different configurations. Thus, the present invention should

not be considered as limited to the illustrative connector examples described herein.

As described more fully below, after the first and second connectors 12, 14 are
coupled to one another, at least a portion of the second connector 14 will be removed to
facilitate installation of the anti-rotation member 34. In the particularly illustrative example
depicted herein, the portion 24a of the lip 24 that is within the area defined by the opening 28

will be removed. The removal process may be accomplished by any technique. For example,
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a drilling and/or milling operation may be performed to remove the desired portion of the
second connector. Figure 2E is a drawing dépicting the lip 24 of the secox;d connector 14
after this portion 24a of the lip 24 has been remdved. The process results in the definition of
a recess or scalloped region 32, having a surface 32A, in the lip 24 of the second connector
14. Figures 1C and 2C depict the mated first and second connectors 12, 14 after the portion
24a of the lip 24 of the second connector 14 has been removed or trimmed. After this process
has been performed, an anti-rotation member 34 may be positioned within the opening 28 in

such a manner that it engages at least a portion of both the first and second connectors 12, 14

to thereby prevent or reduce undesirable rotation of the first and second connectors 12, 14.

More specifically, in the depicted embodiment, the anti-rotation member 34 is sized and

configured such that it engages portions of the first pin connector 12 and at least a portion of

the recess 32 (see Figure 2E) formed in the lip 24 of the second connector 14.

In some cases, the anti-rotation member 34 is threadingly coupled to the opening 28
along at least some of the depth of the opening 28. In other cases, the anti-rotation member
34 1s threadingly coupled to the opening 28 and to the surface 32A of the recess 32 formed in
the second connector 14. The anti-rotation member 34 may be of any desired shape or
configuration, and it may be installed in any manner so as to engage at least portions of the
first and second connectors 12, 14 to thereby prevent or reduce undesired rotation or
disengagement between the first and second connectors 12, 14. In one particular illustrative
embodiment, the anti-rotation member 34 may comprise a threaded device or pm that is
threadingly engaged with at least portions of the first connector 12 and/or threadingly
engaged with both the first connector 12 and the second connector 14. As described more
fully below, in one illustrative embodiment, the anti-rotation member 34 may be removable

such that the connectors 12, 14 may be decoupled from one another. For example, the anti-

10
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rotation member 34 may be provided with a socket recess 31 (see Figure 2D) for installing

and removing the anti-rotation member 34 from the opening 28.

In one illustrative embbdiment, the anti-rotation member 34 is comprised of a
material that has a greater yield strength and/or hardness as compared to the material of the
first and second connectors 12, 14. In one illustrative embodiment, the anti-rotation member
34 may be approximately 20% harder than the material of the first and second connectors 12,
14. Stated another way, the anti-r0tation member 34 may have a yield strength that 1s at least
10 ksi greater than the yield strength of the material of the first and second connectors 12, 14.
In one particularly illustrative embodiment, the anti-rotation member 34 may be comprised of
a tool steel having a yield strength of at least 45-80 ksi and a hardness of approximately 45-

60 Rockwell C. In some cases, the anti-rotation member 34 may be made of a powdered

metal.

As indicated previously, the anti-rotation member 34 may have a variety of
configurations and it may be installed using a variety of techniques. Figures 3A-3D depict
one illustrative embodiment wherein the a,nti-rotation member 34 1s a tapping féstener 34a
that may be installed in accordance with the methodology described therein. As shown in
Figure 3D, the tapping fastener 34a has a plurality of flutes 35 formed therein to allow metal
shavings and debris to be removed as the tapping fastener 34a 1s installed. Figure 3 A depicts
the situation where the first and second connectors 12, 14 are threadingly coupled to one
another and at least a portion of the second connector 14 needs to be removed after the first

and second connectors 12, 14 are coupled to one another to thereby allow the installation of

the anti-rotation member 34a as described herein. With reference to the specific embodiment

disclosed herein, in Figure 3 A, the lip 24 of the second connector 14 is positioned within the

11
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groove 26 of the first connector 12. In this particular embodiment, a plurality of threads 40
are formed throughout substantially the entire depth of the opening 28. Next, as indicated in
Figure 3B, using the methodologies described more fully below, the portion 24a of the lip 24
lying within the area defined by the opening 28 is removed or trimmed. This trimming
process is performed such that the surface 32a of the recess 32 formed in the lip 24 is adapted
to be threaded, i.e., tapped, using the tapping fastener 34a. Figure 3C depicts the illustrative
anti-rotation device 34a in the install ed position whereby it prevents or reduces the possibility
of undesirable loosening or disengagement of the first and second connectors 12, 14. Note

that, as the anti-rotation member 34a, i.e., the tapping fastener, is installed, threads 32t are

formed on the surface 32a of the reCeés 32 formed in the second connector 14.

Figures 4A-4D depict another illu strative embodiment where the anti-rotation
member 34 1s a threaded fastener 34b. Figure 4A depicts the situation where the first and
second connectors 12, 14 are threadingly coupled to one another. As shown therein, the lip
24 extends into the groove 26 of the first connector 12. At least a portion of the opening 28 is
provided with internal threads 42 that are adapted to threadingly engage the anti-rotation
member 34b. Figure 4B depicts the situation after the portion 24a of the lip 24 of the second
conne'cto\r 14 has been trimmed to define the surface 32a using the methodologies described
further herein. Figure 4C depicts the anti-rotation member 34b in the installed position
wherein 1t engages at least a portion of the first and second connectors 12, 14. More
specifically, in this illustrative embodiment, the anti-rotation member 34b is threadiﬁgl y
coupled to the threaded opening 28 and merely engages a portion of the surface 32a of the

second connector 14. Note that, in the embodiment depicted in Figures 4A-4D, the entire

depth of the opening 28 need not be threaded.

12
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Figures SA-5D depict yet another illustrative embodiment of the present invention.
As shown therein, the anti-rotation member 34 comprises a set SCrew 34c. As indicated in
Figure 5A, the first and second connectors 12, 14 are threadingly coupled to one another, and
the lip 24 of the second connector 14 is positioned w1thm the groove 26 formed in the first
connector 12. The opening 28 in the first connector 12 is provided with intémal threads 44
for approximately the entire depth of the opening 28. Next, the portion 24a of the lip 24
extending into the area defined by the opening 28 is removed using the methodologies
described below. Thereafter, although not indicated in the drawings, a tapping tool is used to
form threads 32t on the trimmed surface 32a of the recess 32 formed in the lip 24. After the
threads 32t are formed on the trimmed surface 32a, the set screw 34c may be threadingly

engaged with the opening 28 wherein it threadingly engages at least a portion of the first

connector 12 and at least a portion of the second connector 14 as depicted in Figure 5C.

Figure 6 depicts yet another illustrative embodiment of the anti-rotation member 34.

As shown therein, the anti-rotation member 34 is a combination set screw and tap 34d. A

single gullet 37 1s provided to allow for removal of cuttings and debris. A recessed socket 31

1s provided for rotating the member 34d.

In the various embodiments described above, the size, type and pitch of the threads
formed in the opening 28 and, in some cases, on the surface 32a of the recess 32 formed in

the lip 24 may vary depending upon the particular application. In one illustrative

embodiment, the threads are %" UNF threads having a pitch of approximately 16 threads per

inch.

13

. - s .. - . - . - + < - . e e e meme AVR Y VO N mes e mpe e AN LM, VR
- ——m . . s SV v mee - e mw . e L W LR VWA el TR . = N—"tra — . BV AT g O RN AT - A S AN T A, e e s et A
. e A AL AR VR VAR A B 2 R | WA RS v PR Ao SO K SR S e e O A FAN S M 0 e e e L T2 SR A e W, s s, W T NS - coTE e N



10

15

20

25

cen® == B T Ot ] o e i S Sl
- - S AN AL LIS A T RANA N I e T NN SN ST TR Tato b AN S T W T R L Ly S = PO A W A, R v e AV et s 3 A e L e Soonetae b Ve, T = LW
“ws o= - e XCVRA s B s L = = § RVEL e s - - = . > S =t AR Np_——— A emtia - - S = B - s

CA 02507909 2005-05-18

As indicated above, the present invention involves, in one illustrative embodiment,
removal of a portion of the second coﬁnector 14 after the first and second connectors 12, 14
are coupled to one another to allow the installation of an anti-rotation member 34. In the
illustrative embodiment depicted herein, the portion 24a of the lip 24 that is positioned within
the area defined by the opening 28 formed 1n the first connector 12 1s removed. The removal
of the portion 24a of the second connector 14 may be accomplished by any of a variety of
techniques that are effective for accomplishing the purposes described herein. For example,
the removal process may be a drilling process, a milling process, or a combiﬁation of both. In
one illustrative embodiment, an illustrative device 100 shown in Figures 7A-7E 1s employed
for such purposes. As shown therein, ';he device 100 comprises a pneumatic drill 102, a body
bracket 104, a plurality of Splir;es 110, an anwvil bracket 126, a dnill 103 and a plurality of pins

116. The drill 103 1s provided with a blunt end 103a. The body bracket 104 is coupled to the

~drill 102 by a plurality of threaded fasteners 106 (see Figure 7B). A plurality of spline

‘bushings 108 are press fit into the body bracket 104 and the spline bushings 108 are adapted

to receive the splines 110 positioned therein. The splines 110 are adapted to move axially
within the spline bushings 108. A dnll bushing 114 (see Figures 7A and 7D) 1s positioned in
the anvil bracket 126. The drill bu shing 114 is adapted to allow the drill 103 to move axially
within the bushing 114 while maintaining the drill 103 in vertical alignment. In one

illustrative embodiment, the drill 102 may be a 500 rpm, Y4 inch pneumatic drill, Model No.

K344 manufactured by Viking Air Tool.

The device 100 further comprises a spring 120 positioned around each of the splines
110 and a plurality of shaft collars 124 that is secured to the splines 110 with a set screw (not

shown). The purpose of the springs 120 is to insure that the drill 103 is retracted into the

anvil bracket 126 when the drill 103 is not in use. More specifically, the springs 120 insure

14
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that the end 103a of the drill 103 is approximately flush with the surface 127 of the anvil

bracket 126. The device 100 further comprises a plurality of alignment pins 118 positioned

in the anvil bracket 126. As indicated in Figure 7E, the pins 116 are adapted to be positioned
in the anti-torque holes 30 formed in the first connector 12. The pins 116 are adapted to
resist the rotational torque exerted when the drill 102 is used to remove the portion 24a of the
lip 24 lying within the area defined by the opening 28 in the first connector 12. The pins 118

are adapted to engage the outer surface 17 of the first connector 12 to thereby provide vertical

alignment of the drill 102.

Figures 7A and 7B are perspective views showing the device 100 with the drill 103 in

a retracted position. Figure 7C 1s a perspective view of the device 100 with the drill 103 inan

extended position. In the position dépicted in Figure 7C, a biasing force is created in the

-springs 120 that will cause the drill 103 to return to the retracted position depicted in Figures

7A and 7B. In use, the first and second connectors 12, 14 are threadingly coupled to one
another. Thereafter, the device 100 is positioned adjacent the coupled connectors as
indicated in Figure 7E wherein the pins 116 of the device 100 are positioned in the holes 30

(see Figure 2A) formed 1n the first connector 12. The pins 118 engage the exterior surface 17

of the first connector 12. As thus positioned, the device 100 is adapted to remove a portion of

the second connector 14, e.g., the portion 24a of the lip 24 positioned within the opening 28.

The diameter of the drill 103 is sized Such that 1t does not interfere with any existing threads
formed in the openming 28. The drill 103 is provided with the blunt end 103a to limit the
travel of the drill when the end 103a engages the bottom 28b of the opening 28. In the
illustrative embodiments depicted in the drawings, the drill bit 103 1s a four flute dnll bit
having the blunt end 103a formed thereon. Of course, other types of devices may be used to

perform the drilling and/or milling operations used to remove the portion 24a of the second

15
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connector 14. For example, a core dnll bit or a mill bit may be employed with the device 100

depending upon the particular application.

After the portion 24a is removed, the device 100 may be disengaged from the mated

S connector pair. Thereafter, an anti-rotation member 34 is installed to prevent or reduce
rotation between the mated connectors 12, 14. According to the present invention, insertion

of the anti-rotation member 34 as well as any tapping or thread forming activities may be
accomplished manually or through use of power tools. Additionally, irrespective of the type

or configuration of the anti-rotation member 34, a chemical adhesive, such as Loctite, may be

10  used when installing the anti-rotation member 34 in the opening 28 in an effort to reduce the
chances that the anti-rotation member 34 will disengage from the opening 28. A mechanical
system may also be employed. Of course, a variety of techniques and materials may be

- ‘employed to reduce the chances that the anti-rotation member 34 will become disengaged
from the opening 28.

15

Figures 8A-8B depict yet another illustrative embodiment of the device 100. In this
embodiment, the splines 110 are replaced with shafts 110a and the spline bushings 108 have
been replaced with a non-splined, linear bushings 108a. In one particular embodiment, the
shafts 110a are ceramic-coated aluminum shafis having a diameter of approximately 0.75

20  inches. The device 100 is configured so that all press fitting operations are eliminated as it
relates to the assembly of the device 100. More specifically, the drill bushing 114 may be
secured within the anvil bracket 126a by a plurality of threaded fasteners 131. A spacer bar
133 is provided to reduce the chances of over-tightening the threaded fasteners 131.
Additionally, the anvil bracket 126a is coupled to the shafts 110a by a plurality of set screws

25 135. A chemical adhesive such as Loctite may be applied between the shafis 108a and the

16
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anvil bracket 126a prior to tightening the set screws 135. Additionally, this embodiment of
the device 100 comprises a body bracket 104a that is configured such that it may be secured
to the drill 102 by a plurality of threaded fasteners 136. A spacer bar 134 is provided to
reduce the chances of over-tightening the fasteners 136. The linear bushings 108a are
secured within the body bracket 104a by a plurality of threaded fasteners 137. The
illustrative embodiment of the device depicted in Figures 8 A-8B operates in substantially the

same manner as does the device depicted in Figures 7A-7E.

The particular embodiments disclosed above are illustrative only, as the invention
may be modified and practiced in different but equivalent manners apparent to those skilled

in the art having the benefit of the teachings herein. For example, the process steps set forth
above may be performed in a different order. Furthermore, no limitations are intended to the
details of construction or design herein shown, other than as described in the claims below. It
is therefore evident that the particular embodiments disclosed above may be altered or modi-
fied and all such variations are considered within the scope of the invention. Accordingly, the

protection sought herein is as set forth in the claims below.

17
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The embodiments of the invention in which an exclusive property or privilege 1s

claimed are defined as follows:

1. A method, comprising:
threadingly coupling a first pin connector directly to a second box connector;
removing at least a portion of said second connector after said tirst and second
connectors are coupled together to thereby detine a recess 1n said second connector; and

coupling an anti-rotation member to said first and second connectors, wherein
said anti-rotation member engages at least a portion of said first connector and 1s adapted

to engage at least a portion of said recess 1n said second connector.

2. The method of claim 1, wherein removing at least a portion of said second
connector comprises performing at least one of a drilling operation and a milling

operation to remove said portion of said second connector.

3. The method of claim 1, wherein removing at least a portion of said second
connector comprises removing at least a portion of said second connector that is

positioned within an area defined by an opening in said first connector.

4, The method of any one of claims 1 to 3, wherein coupling said anti-rotation
member to at least one of said first and second connectors comprises threadingly

engaging said anti-rotation member with at least a portion of said first connector.

5. The method of any one of claims 1 to 3, wherein coupling said anti-rotation
member to at least one of said first and second connectors comprises threadingly
engaging said anti-rotation member with at least a portion of said first connector and at

least a portion of said second connector.

6. The method of any one of claims 1 to 5, wherein said anti-rotation member has a

generally cylindrical configuration.

7. The method of any one of claims 1 to 5, wherein said anti-rotation member has

external threads formed on at least a portion of an exterior surface of said anti-rotation

18
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member.

8. The method of any one of claims 1 to 5, wherein said anti-rotation member

comprises at least one of a self-tapping fastener or a threaded tastener.

9. The method of any one of claims 1 to 8, further comprising, prior to coupling said

anti-rotation member to at least one of said first and second connectors, forming internal

threads on a surface of said recess 1n said second connector.

10. A method, comprising:

threadingly coupling a first pin connector directly to a second box connector;

removing at least a portion of said second connector after said first and second
connectors are coupled together to thereby define a recess in said second connector; and

threadingly coupling an anti-rotation member to said first and second connectors.

1.  The method of claim 10, wherein removing at least a portion of said second
connector comprises performing at least one of a drilling operation and a milling

operation to remove said portion of said second connector.

12. The method of claim 10 or 11, wherein said anti-rotation member has external

threads formed on at least a portion of an exterior surface of said anti-rotation member.

13.  The method of claim 10 or 11, wherein said anti-rotation member comprises at

least one of a self-tapping fastener or a threaded fastener.

14.  The method of any one of claims 10 to 13, further comprising, prior to
threadingly coupling said anti-rotation member to said first and second connectors,

forming internal threads on a surface of said recess in said second connector.
15. A method, comprising:

threadingly coupling a first pin connector directly to a second box connector, said

first connector having an opening formed therein;

19
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atter said first and second connectors are coupled together, removing at least a
portion of said second connector positioned within an area defined by said opening; and

inserting an anti-rotation member in said opening wherein said anti-rotation
member engages at least a portion of said first connector and is adapted to engage at least

a portion of a recess in said second connector.

16.  The method of claim 15, wherein removing at least a portion of said second
connector comprises performing at least one of a drilling operation and a milling

operation to remove said portion of said second connector.

17.  The method of claim 15 or 16, wherein inserting said anti-rotation member in said
opening comprises threadingly engaging said anti-rotation member with at least a portion

of said first connector.

18.  The method of any one of claims 15 to 17, wherein coupling said anti-rotation
member to at least one of said first and second connectors comprises threadingly

engaging said anti-rotation member with at least a portion of said first connector and at

least a portion of said second connector.

19. The method of any one of claims 15 to 17, further comprising, prior to inserting
said anti-rotation member, forming internal threads on a surface of said recess formed in

said second connector.

20



CA 02507909 2005-05-18

w
|

m

!

i

.m

it

PI- A
/  v@e

— A il

.:. W\\,\\\\\\\ . \\ 0880

T W v A el AT — . W —— AR TR A b AP EPAA 5 e P SR P . r S A Y Ml 2P P pepehgr—ry — W\ 3 B e A —r—— e . =P W A ————T A" 4\, | G ———— . A — - Y Y Gy T AP Ay wrww o = e Ry e el el e = b s s Ay = W ey e = ———— vy = =

ettt 21 .- 3 ... 1. __ ‘2 11" .../ . _21. %t~ -tz - 12+ __1.,c_ .12t 12 _ - . & Bl 172 . ey

noLe

-9l




¥g

XA

NN

AN
|

. v .. . .
ep——— e —— B ——— . e e e  ——

0

/.r \ N

=

zl/ X oy 4 SNy g
WOV
RIRL
P
; i . \
. 9
. .. - = == seeaasatees .. i Se— ;
- © SN BERPTIMCuS ¢ SNEMnEir S 5 SURMNIARN-4 i Attty (A 6 ARRMIYEY O Uity TN S SR W ST {HEENITIPD O AN T U Sl 4 0 SR D B aderras O SRR £ SOTA

A ———

NN Rl Ay S e i D e T B SO AT S WAL AR A MR S e = W RO R = "=t A d = =vaarwn®s



CA 02507909 2005-05-18

2
2
:
3
:
:
)
$

NS OGOV LS BDEY NP

. . . . = = --J’~\W‘J1WW7’!~MW‘M%“’x“ﬁ"dm\\ﬂmK«"“V“-"“".' [ash il el Pl e <A ' s v Ll
, R e scsemomy se gele et @et ™ W= E N N SRt weowe
. . AN . . D T g S B N Tt 2O TCRIEL L SRl b e DL LR =
-atip e s, -~ - SRR T ETL LTI TRV o LUl e o) MO SR IR SOO Sl . .
T . . B R L LT L L LEPS O A S O A O TR TS L S AL { PR AL ot "."~'.‘§$ 02.%'2(" T Ay an S GTC A AL A AN DT e e
. one ¢ see mm gmee Cep Lt W Mlad o =y, R0, - '\ 2y L IGS AN TN M R TLL aeo s // LASE AW - e B oo e O .

LR



\:’

- N L R

P P T SR LT\ I NERE - SRt L
N PR T NS 1 4 2 SR T SR R R L

s e A e S A AR W T W LD G R Y

CA 02507909 2005-05-18

v e —— Ak YU W e W g e e S

CRfen I NI e L R AT Vel

Coutmdy VYA T v p s ARSI

gy % g ATV T A

T e DL Tl b it

LS L LY

D LA LA an, N £ 277 200
—_— A e R AT P Y AT O NI S TR DN €W T SRS AL NN WS : s



CA 02507909 2005-05-18

A R e T R R DY T TR G

AN S A T RARR LT



CA 02507909 2005-05-18

44> e

22

e~

R yz e zy

>
|

B /////V///A “Mm.u_.ﬂ_,\ .

» b% . "
. A/ KGE

//M//////

7

- - ——— - - — - — P -

.~




CA 02507909 2005-05-18

¢

b

LA
/é —
NN=

) . v,,-,.**g.;pu-'l«'.mwmﬁswmmmﬁmiow' m:iw ;‘;g.,}-m.»wﬂ;‘&ﬂ.ﬁ.-“t"q}’.;.W,.{.l;ywﬂ.{;.:



CA 02507909 2005-05-18

SAp—
wwwrw
N . -b-.b-»—ﬁq'—bw-ﬂf--ﬂ-



CA 02507909 2005-05-18




. - ". k: .Q:|.f\\
Mﬂw‘*iw‘mw::e--usﬂwm ¢
LAV e e >

CA 02507909 2005-05-18

o Pl
e AN A e A
Vaw WA -u-\}.l' ﬂ',ﬁ%-ﬁm,‘mawﬁw

YA
Ttk At
- y;-,wﬁ
e ™R A Lo



CA 02507909 2005-05-18

0 TN P b o
’ B MRy
......



CA 02507909 2005-05-18

A MO AR R A3 YA v e m M — ot . ey . s - R

......



CA 02507909 2005-05-18

¥ e B R, STV A L e e, SV A P

— —r— . Y, g W M el RO P RIS B



CA 02507909 2005-05-18




¢
§




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - abstract drawing

