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Patent Application For

CONDUCTOR SPACER ASSEMBLY WITH LOCKING FEATURE

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] The present disclosure is based on and claims benefit from co-pending U.S. Provisional

Application Serial No. 62/602,239 filed April 18, 2017.

BACKGROUND
Field

[0002] The present disclosure relates generally to a structure for spacing electrical conductors
spanning supports, and more particularly to a conductor spacer assembly that is economical to

fabricate and that permits quick attachment to parallel electrical conductors.

Description of the Related Art

[0003] When two or more overhead electrical conductors are suspended between supports,
such as electrical power distribution suspension towers, they can be in close proximity to each
other so that it is often desirable to take measures to ensure that the electrical conductors do not
come into contact with each other. To this end, one or more spacing devices are fixed between
two parallel electrical conductors at intervals along the length the electrical conductors between
the supports. However, attaching such spacing devices to the conductors can be difficult and
time consuming as the electrical conductors may be swaying due to wind and other
environmental conditions. Some spacing devices used to space the electrical conductors employ
two opposing spacer bars that when joined form conductor clamps at each end. Such spacing
devices are pulled together to clamp the electrical conductors to the spacing device, and then
secured together with a bolt. As a result, a technician (or installer) has to pull the spacing bars
together with the electrical conductors positioned within the clamps and then while holding the

spacing device together the technician has to attached and tighten the bolt to secure the spacer
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bars together. Thus, there is a need for a spacing device that can be safely and quickly installed

between parallel electrical conductors suspended between supports.

SUMMARY

[0004] The present disclosure provides exemplary embodiments of conductor spacer
assemblies that can be easily and rapidly clamped to parallel electrical conductors suspended
between supports, and that can be easily and rapidly secured together with an automatically
actuated fastener assembly. In one exemplary embodiment, a conductor spacer assembly
includes an upper spacer body, a lower spacer body and a fastener assembly. The upper spacer
body includes a first clamp half, a second clamp half and a bore through the upper spacer body.
The first clamp half is secured to or monolithically formed into a first end of the upper spacer
body, and includes a first bushing half within the first clamp half. The second clamp half is
secured to or monolithically formed into a second end of the upper spacer body, and includes a
second bushing half within the second clamp half. The lower spacer body includes a third clamp
half, a fourth clamp half and a tapered bore extending through the lower spacer body and capable
of being aligned with the bore in the upper spacer body. The third clamp half is secured to or
monolithically formed into a first end of the lower spacer body, and includes a third bushing half
within the third clamp half. The fourth clamp half is secured to or monolithically formed into a
second end of the lower spacer body, and includes a fourth bushing half within the fourth clamp
half. In this exemplary embodiment, the first bushing half and the third bushing half form a first
conductor clamp when the upper spacer body and the lower spacer body are moved to a
clamping position. Similarly, the second bushing half and the fourth bushing half form a second
conductor clamp when the upper spacer body and the lower spacer body are moved to the
clamping position. The fastener assembly includes a fastener, a biasing member and a wedge
pin. The fastener includes a cavity for receiving the biasing member and at least a portion of the
wedge pin such that the biasing member and the at least a portion of the wedge pin are movable
within the cavity. The biasing member and the at least a portion of the wedge pin are maintained

within the cavity by a shoulder at a distal end of the fastener.



[0005] In another exemplary embodiment, a conductor spacer assembly includes an upper spacer
body coupled to a lower spacer body such that the upper spacer body is longitudinally movable
relative to the lower spacer body between an open position and a clamping position. In this
embodiment, when in the clamping position a first end of the upper spacer body and a first end of
the lower spacer body form a first conductor clamp, and a second end of the upper spacer body and
a second end of the lower spacer body form a second conductor clamp. The conductor spacer
assembly also includes a fastener assembly. The fastener assembly includes a fastener, €.g., a
threaded bolt, a biasing member and a wedge pin. The fastener is configured to fit within a bore in
the upper spacer body and includes a cavity for receiving the biasing member and at least a portion
of the wedge pin so that the biasing member and the at least a portion of the wedge pin are movable
within the cavity. The biasing member, ¢.g., a compression spring, and the portion of the wedge
pin are maintained within the cavity by a shoulder at a distal end of the fastener. In the
embodiment, as the bore is aligned with a tapered bore in the lower spacer body the biasing

member causes the wedge pin to automatically move into the tapered bore.

[0006] The first conductor clamp can be formed by a first clamp half at the first end of the upper
spacer body and a first bushing half within the first clamp half, and a second clamp half at a first
end of the lower spacer body, and a second bushing half within the second clamp half. Similarly,
the second conductor clamp can be formed by a third clamp half at a second end of the upper
spacer body and a third bushing half within the third clamp half, and a fourth clamp half at a
second end of the lower spacer body and a fourth bushing half within the fourth clamp half.

[0006A] In a broad aspect, the present invention pertains to a spacer assembly used to separate
parallel overhead electrical conductors comprising an upper spacer body. The upper spacer body
comprises a first clamp half at a first end of the upper spacer body and a first bushing half within
the first clamp half. There is a second clamp half at a second end of the upper spacer body and a
second bushing half within the second clamp half, and a bore extends through the upper spacer
body. A lower spacer body comprises a third clamp half at a first end of the lower spacer body and
a third bushing half within the third clamp half, a fourth clamp half at a second end of the lower
spacer body and a fourth bushing half within the fourth clamp half, and a tapered bore extends

2a
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through the lower spacer body. The first bushing half and the third bushing half form a space to
receive a first conductor when the upper spacer body and the lower spacer body are moved to a
clamping position. The second bushing half and the fourth bushing half form a second space to
receive a second conductor when the upper spacer body and the lower spacer body are moved to
the clamping position. There is provided a fastener assembly having a fastener, a biasing member
and a wedge pin. The fastener fits within the bore and includes a cavity to receive the biasing
member and at least a portion of the wedge pin such that the biasing member and the at least a
portion of the wedge pin are movable within the cavity. The biasing member and the at least a
portion of the wedge pin is maintained within the cavity by a shoulder at a distal end of the
fastener. As the bore is aligned with the tapered bore, the biasing member causes the wedge pin to

automatically move into the tapered bore.

[0006B] In a further aspect, the present invention provides a spacer assembly used to separate
parallel overhead electrical conductors, comprising an upper spacer body coupled to a lower spacer
body such that the upper spacer body is longitudinally movable relative to the lower spacer body
between an open position and a clamping position. When in the clamping position, a first end of
the upper spacer body and a first end of the lower spacer body form a first space to receive a first
conductor, and a second end of the upper spacer body and a second end of the lower spacer body
form a second space tor receive a second conductor. There is a fastener assembly having a
fastener, a biasing member and a wedge pin. The fastener fits within a bore in the upper spacer
body and includes a cavity to receive the biasing member and at least a portion of the wedge pin
such that the biasing member and the at least a portion of the wedge pin are movable within the
cavity. The biasing member and the at least a portion of the wedge pin are maintained within the
cavity by a shoulder at a distal end of the fastener, and the bore is aligned with a tapered bore in the
lower spacer body, the biasing member causing the wedge pin to automatically move into the

tapered bore.

[0006C] In a still further aspect, the present invention provides a fastener assembly used to couple
objects together. The fastening assembly comprises a fastener having a cavity starting at a distal

end of the fastener and extending into the fastener, a biasing member movably positioned within

2b
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the cavity, and a wedge pin having a shaft, a tapered tip at a first end of the shaft, and a barrel at a
second end of the shaft. A diameter of the barrel is greater than a diameter of the shaft, and a
diameter of a widest portion of the tapered tip is greater than a diameter of the cavity. An end of
the barrel is in contact with the biasing member, and at least a portion of the shaft and the barrel are
within the cavity and movable within the cavity. The biasing member and at least the barrel are

maintained within the cavity by a shoulder at a distal end of the fastener.

[0006D] In a vet further aspect, the present invention provides a fastener assembly used to couple
objects together, the fastening assembly comprising a threaded bold having a cavity starting at a
distal end of the bold and extending into the bolt, a compression spring positioned within the
cavity, and a wedge pin having a shaft, a tapered tip at a first end of the shaft, and a barrel at a
second end of the shaft. A diameter of the barrel is greater than a diameter of the shaft, and a
diameter of a widest portion of the tapered tip is greater than a diameter of the cavity. An end of
the barrel is in contact with the biasing member, and at least a portion of the shaft and the barrel
are within the cavity and movable within the cavity, the compression spring and at least the barrel

being maintained within the cavity by a shoulder at a distal end portion of the threaded bolt.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006E] The figures depict embodiments for purposes of illustration only. One skilled in the art
will readily recognize from the following description that alternative embodiments of the structures
illustrated herein may be employed without departing from the principles described herein,

wherein:

[0007] Fig. 1is a top perspective view of an exemplary embodiment of a conductor spacer.
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assembly according to the present disclosure, illustrating an upper spacer bar interconnected with

and movable relative to a lower spacer bar;
[0008] Fig. 2 is an exploded top perspective view of the conductor spacer assembly of Fig. 1;

[0009] Fig. 3 is a perspective view of a portion of the conductor spacer assembly of Fig. 1

taken from detail 3;

[0010] Fig. 4 is a perspective view with part separated of an exemplary embodiment of a
fastener assembly of the conductor spacer assembly of Fig. 2 taken from detail 4 and illustrating

a fastener, a biasing member and a wedge pin;
[0011] Fig. 5 is a cross-sectional view of the fastener assembly of Fig. 4 taken from line 5-5;

[0012] Fig. 6 is a partial cut away side elevation view of a portion of the fastener assembly of
Fig. 4, illustrating a distal end of the fastener having a bore, a biasing member within the bore

and a wedge pin within the bore and having an end resting against the biasing member;

[0013] Fig. 7 is a partial cut away side elevation view of the portion of the fastener assembly
of Fig. 6, illustrating a tip of the wedge pin being pressed to contact with a rib at the distal end of

the fastener;

[0014] Fig. 8 is a partial cut away side elevation view of the portion of the fastener assembly
similar to Fig. 7, illustrating the tip of the wedge pin impacting the rib at the distal end of the

fastener causing the rib to flatten to form a rib boss;

[0015] Fig. 9 is an enlarged view of the partial cut away side elevation view of the portion of
the fastener assembly of Fig. § taken from detail 9, and illustrating the tip of the wedge pin

impacting the rib at the distal end of the fastener forming the rib boss;

[0016] Fig. 10 is a partial cut away side clevation view of the portion of the fastener assembly
of Fig. 6, illustrating the tip of the wedge pin moving away from the distal end of the fastener

revealing the rib boss movably securing the wedge pin within the bore;
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[0017] Fig. 11 is a side elevation view of the conductor spacer assembly of Fig. 1, illustrating
the upper spacer bar interconnected with and movable relative to the lower spacer bar,
conductors positioned between insulator bushings in the upper and lower spacer bars. and a cut-

away of a fastening area of the upper and lower spacer bars;

[0018] Fig. 12 is a side elevation view of the conductor spacer assembly of Fig. 1, illustrating
the upper and lower spacer bars moving relative to each other to capture the conductors between
the insulator bushings in the upper and lower spacer bars, and a cut-away of the fastening area of

the upper and lower spacer bars;

[0019] Fig. 13 is a side elevation view of the conductor spacer assembly of Fig. 12, illustrating
the upper and lower spacer bars continuing to move relative to each other to capture the
conductors between the insulator bushings in the upper and lower spacer bars, and the cut-away

of the fastening area of the upper and lower spacer bars;

[0020] Fig. 14 is an enlarged view of the cut-away of the fastening area of the upper and lower
spacer bars of Fig. 13 taken from detail 14, and illustrating the tip of the wedge pin positioned to

automatically lock the upper spacer bar to the lower spacer bar;

[0021] Fig. 15 is a side elevation view of the conductor spacer assembly of Fig. 1, illustrating
the upper and lower spacer bars continuing to move relative to each other to capture the
conductors between the insulator bushings in the upper and lower spacer bars, and the cut-away
of the fastening area of the upper and lower spacer bars showing the tip of the wedge pin

positioned within a tapered hole in the lower spacer bar;

[0022] Fig. 16 is a cross-sectional view of the upper spacer bar and lower spacer bar of Fig. 15

taken from line 16-16;

[0023] Fig. 17 is a side elevation view of the conductor spacer assembly of Fig. 15, illustrating
the upper and lower spacer bars continuing to move relative to each other to capture the
conductors between the insulator bushings in the upper and lower spacer bars, and the cut-away

of the fastening area of the upper and lower spacer bars showing the tip of the wedge pin
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positioned further within the tapered hole in the lower spacer bar; and

[0024] Fig. 18 is a side elevation view of the conductor spacer assembly of Fig. 17, illustrating
the upper and lower spacer bars in a clamping position clamping the conductors between the
insulator bushings in the upper and lower spacer bars, and the cut-away of the fastening area of
the upper and lower spacer bars showing the distal end of the fastener of the fastener assembly

extending into the tapered hole in the lower spacer bar;

DETAILED DESCRIPTION

[0025] The present disclosure provides exemplary embodiments of conductor spacer
assemblies that can be easily and rapidly clamped to parallel electrical conductors suspended
between supports, and that can be easily and rapidly secured together with an automatically
actuated fastener assembly. For ease of description, the conductor spacer assemblies may also be
referred to herein as the “spacer assemblies” in the plural and the “spacer assembly” in the
singular. In addition, the electrical conductors may also be referred to herein as the “conductors”

in the plural and the “conductor” in the singular.

[0026] Referring now to Figs. 1-3 an exemplary embodiment of a spacer assembly is shown.
In this embodiment, the spacer assembly 10 includes an upper spacer body 12, a lower spacer
body 14 and a fastener assembly 16. The upper spacer body 12 is an elongated member having
longitudinal axis *A,” a first end 12a terminating in a first clamp half 20 and a second end 12b
terminating in a sccond clamp half 22. The first clamp half 20 and the second clamp half 22 may
be secured to or monolithically or integrally formed into the upper spacer body 12. The first
clamp half 20 is configured to receive and support a bushing half 24 having a conductor
receiving recess 26. The conductor receiving recess 26 is configured and dimensioned to receive
a portion of a conductor. In the embodiment shown, the conductor receiving recess 26 is semi-
circular in shape. The conductor receiving recess 26 faces inwardly toward the center of the
upper spacer body 12 along the longitudinal axis “A” of the spacer body, as seen in Figs. 1 and 2.

The second clamp half 22 is configured to receive and support a bushing half 28 having a
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conductor receiving recess 30. The conductor receiving recess 30 is configured and dimensioned
to receive a portion of a conductor. In the embodiment shown, the conductor receiving recess 30
is semi-circular in shape. The conductor receiving recess 30 faces outwardly away from the
center of the upper spacer body 12 along the longitudinal axis “A” of the spacer body, as seen in
Figs. 1 and 2. The bushing halves 24 and 28 can be made of an clectrical insulating material.
For example, the bushing halves 24 and 28 can be made of a resilient, elastomer material suitable
for engaging conductors, e.g., conductors 200 and 300 seen in Fig. 11, to be spaced by the spacer

assembly 10.

[0027] The upper spacer body 12 also includes a threaded bore 32 at a point between the first
clamp half 20 and the second clamp half 22. In the embodiment shown, the bore 32 is positioned
at a mid-point between the first clamp half 20 and the second clamp half 22. A lower surface 34
of the upper spacer body 12 includes a flange portion or track 36 on each side of the bore 32 and
on each side of the lower surface 34. The flange portion or track 36 extends longitudinally along
the length of the upper spacer body 12. The flange portion or track 36 includes one or more slots
38 that permit corresponding interlocking members 72 extending from an upper surface 64 of the

lower spacer body 14 to pass, as described in more detail below.

[0028] Continuing to refer to Figs. 1-3, the lower spacer body 14 is an elongated member
having longitudinal axis “A,” a first end 14a terminating in a first clamp half 50 and a second
end 14b terminating in a second clamp half 52. The first clamp half 50 and the second clamp
half 52 may be secured to or monolithically or integrally formed into the lower spacer body 14.
The first clamp half 50 is configured to receive and support a bushing half 54 having a conductor
receiving recess 56. The conductor receiving recess 56 is configured and dimensioned to receive
a portion of a conductor. In the embodiment shown, the conductor receiving recess 56 is semi-
circular in shape. The conductor receiving recess 56 faces outwardly away from the center of the
lower spacer body 14 along the longitudinal axis “A” of the lower spacer body. The second
clamp half 52 is configured to receive and support a bushing half 58 having a conductor
receiving recess 60. The conductor receiving recess 60 is configured and dimensioned to receive

a portion of a conductor. In the embodiment shown, the conductor receiving recess 60 is semi-
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circular in shape. The conductor receiving recess 60 faces inwardly toward the center of the
lower spacer body 14 along the longitudinal axis “A” of the spacer body, as seen in Figs. 1 and 2.
The bushing halves 54 and 58 can be made of an electrical insulating material. For example, the
bushing halves 54 and 58 can be made of a resilient, elastomer material suitable for engaging

conductors, ¢.g., conductors 200 and 300 seen in Fig. 11, to be spaced by the spacer assembly 10.

[0029] The lower spacer body 14 also includes a tapered or countersunk bore 62 at a point
between the first clamp half 50 and the second clamp half 52 that can align with the threaded
bore 32 in the upper spacer body 12. In the embodiment shown, the bore 62 is positioned at a
mid-point between the first clamp half 50 and the second clamp half 52. An upper surface 64 of
the lower spacer body 14 includes a groove 66 that is parallel with the longitudinal axis “A” and
that intersects with the tapered portion 62a of the bore 62 as seen in Fig. 2. The groove 66 is
configured to receive a tip of a wedge pin of the fastener assembly 16 and is provided to guide
the fastener assembly into engagement with the bore 62 when clamping the spacer assembly 10
to conductors, as described below. The groove 66 has a length “L” seen in Fig. 11 defining a
desired longitudinal separation between the upper spacer body 12 and lower spacer body 14
when in an open position to receive the conductors, and a desired travel distance for the spacer
assembly to travel before the fastener assembly 16 is automatically actuated to relecasably lock
the upper spacer body 12 to the lower spacer body 14. The upper surface 64 of the lower spacer
body 14 includes a flange portion 68 on each side of the bore 62 and on each side of the upper
surface 64. The flange portion 68 extends longitudinally along the length of the lower spacer
body 14. The flange portion 68 includes one or more slots 70 that permit corresponding
interlocking members 40 extending from lower surface 34 of the upper spacer body 12 to pass,

as described in more detail below.

[0030] The interlocking members 40 and 72 are provided to releasably couple the upper spacer
body 12 to the lower spacer body 14, as is known. As seen in Fig. 3, the interlocking of the
interlocking member 40 extending from the upper spacer body 12 with the flange portion 68 of
the lower spacer body 14 is shown. The interlocking members 40 and 72 also prevent the upper

spacer body 12 and the lower spacer body 14 from rotating relative to each other.



[0031] When the upper spacer body 12 is releasably coupled to the lower spacer body 14, the
upper spacer body 12 is longitudinally movable relative to the lower spacer body 14 between a
clamping position and an open position. When in the clamping position, the first clamp half 20
of the upper spacer body 12 is positioned adjacent the first clamp half 50 of the lower spacer
body 14 such that the bushing halves 24 and 54 form a first conductor clamp where a conductor,
e.g., conductor 200 seen in Fig. 11, can rest within an opening formed by the conductor receiving
recess 26 in the bushing half 24 and the conductor receiving recess 56 in the bushing half 54.
Similarly, when in the clamping position, the second clamp half 22 of the upper spacer body 12
is positioned adjacent the second clamp half 52 of the lower spacer body 14 such that the
bushing halves 28 and 58 form a second conductor clamp where a conductor, e.g., conductor 300
seen in Fig. 11, can rest within an opening formed by the conductor receiving recess 30 in the

bushing half 28 and the conductor receiving recess 60 in the bushing half 58.

[0032] When in the open position, there is a sufficient gap between the conductor receiving
recess 26 in the bushing half 24 and the conductor receiving recess 56 in the bushing half 54 to
permit the conductor, e.g., conductor 200 seen in Fig. 11, to be positioned for clamping by the
first conductor clamp. Similarly, when in the open position, there is a sufficient gap between the
conductor receiving recess 30 in the bushing half 28 and the conductor receiving recess 60 in the
bushing half 58 to permit the conductor, e.g., conductor 300 seen in Fig. 11, to be positioned for

clamping by the second conductor clamp.

[0033] A more detailed description of portions of the upper spacer body 12 and the lower
spacer body 14, releasably coupling the upper spacer body 12 to the lower spacer body 14, and
the clamping of conductors can be found in U.S. Patent No. 3,743,762 which may be referred
to for further details.

[0034] Tuming now to Figs. 4-10, an exemplary embodiment of a fastener assembly 16
according to the present disclosure is shown. In this exemplary embodiment, the fastener
assembly 16 includes a fastener 90, a biasing member 92 and a wedge pin 94. The fastener 90
has a cavity 96, e.g., a cylindrical cavity, configured to receive the biasing member 92 and a

portion of the wedge pin 94. The fastener 90 has a shaft 98 with a threaded portion 98a and a

CA 3060258 2021-04-08
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smooth portion 98b. The threaded portion 98a of the shaft 98 is configured to fit within the
threaded bore 32 in the upper spacer body 12. At the distal end of the fastener 90 is a rib 100
around the perimeter of the cavity 96, as seen in Figs. 5 and 6. The rib 100 has a height “H” and
is used to secure the biasing member 92 and wedge pin 94 within the cavity 96 as described
below. The biasing member 92 in the exemplary embodiment shown is a compression spring
configured to fit within the cavity 96. The wedge pin 94 has a shaft 102, a tapered tip 104 at a
distal end of the shaft 98 and a barrel 106 at a proximal end of the shaft 98 that contacts the
biasing member 92 when in the cavity 96. The barrel 106 preferably has a diameter that is

greater than the diameter of the shaft 102.

[0035] To secure the biasing member 92 and the barrel 106 of the wedge pin 94 within the
cavity 96 the biasing member 92 is first inserted into the cavity 96 so that it bottoms-out at the
bottom of the cavity as seen in Fig. 6. The barrel 106 of the wedge pin 96 is then inserted into
the cavity 96 so that the barrel 106 contacts the biasing member 92. The fastener assembly 16 is
then installed in a manual or automatically operated press, and the tip 104 of the wedge pin 94 is
pressed in a direction toward a proximal end of the fastener 90 until the wider portion 104a of the
tip 104 contacts the rib 100 of the fastener 90, as seen in Fig. 7. The tip 104 of the wedge pin 94
is then further pressed or impacted (using the press) so that the rib 100 folds or deforms into the
cavity 96 forming a shoulder 108, seen in Figs. 8 and 9. The shoulder 108 maintains the biasing
member 92 and the barrel 106 of the wedge pin 94 within the cavity 96 by preventing the barrel
106 of the wedge pin 94 from exiting the cavity as seen in Fig. 10. In this exemplary
embodiment, the shaft 102 and barrel 106 of the wedge pin 94 are movable within the cavity and
independent of the shaft 98 of the fastener 90. As a result, as the shaft 98 of the fastener 90
rotates the tip 104 of the wedge pin 94 does not rotate with the rotation of the shaft 98. The
biasing member 92 normally biases the tip 104 of the wedge pin 94 away from the distal end of

the fastener 90.

[0036] The operation of the spacer assembly 10 according to the present will be described with
reference to Figs. 11-18. To clamp the spacer assembly 10 to two spaced apart conductors, the

upper spacer body 12 of the spacer assembly 10 is coupled to the lower spacer body 14 as
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described above and the spacer bodies 12 and 14 are set in the open position. In the open
position, the fastener 90 of the fastener assembly 16 is threaded into the bore 32 of the upper
spacer body 12 such that the biasing member 92 compresses as the tip 104 of the wedge pin 94
contacts the groove 66 in the upper surface 64 of the lower spacer body 14. A first conductor
200 is then positioned within the first conductor clamp and a second conductor 300 is positioned
within the second conductor clamp, as scen in Fig. 11. A technician then moves the upper spacer
body 12 and/or the lower spacer body 14 relative to each other, as seen by the arrows in Fig. 12,
causing the first clamp half 20 of the upper spacer body 12 and the first clamp half 50 of the
lower spacer body 14 to move toward the clamping position, and causing the second clamp half
22 of the upper spacer body 12 and the second clamp half 52 of the lower spacer body 14 to
move toward the clamping position. As the upper spacer body 12 and lower spacer body 14
move relative to each other, the tip 104 of the wedge pin 94 moves in and along the groove 66 in
the upper surface 64 of the lower spacer body 14 toward the tapered bore 62 in the lower spacer
body 14. As noted, with the tip 104 of the wedge pin 94 in the groove 66, the biasing member 92
is compressed. Thus, when the tip 104 of the wedge pin 94 reaches an edge of the tapered
portion 62a of the tapered bore 62, the fastener assembly is armed for automatic activation, as

seen in Figs. 13 and 14.

[0037] Continued movement of the upper spacer body 12 and lower spacer body 14 relative to
each other causes the tip 104 of the wedge pin 94 to pass a threshold where the tip 104 of the
wedge pin 94 begins to automatically enter the tapered portion 62a of the bore 62 due to the
basing force of the biasing member 92. When the tip 104 of the wedge pin 94 enters the tapered
portion 62a of the tapered bore 62 the biasing force of the biasing member 92 also causes the
lower surface 34 of the upper spacer body 12 to move away from the upper surface 64 of the
lower spacer body 14, as seen in Figs. 15 and 16. When the lower surface 34 of the upper spacer
body 12 separates from the upper surface 64 of the lower spacer body 14 the interlocking
members 40 and 72 engage the flange portions 68 and 36, respectively, creating a friction fit that
limits the movement of the upper spacer body 12 relative to the lower spacer body 14 allowing

the technician to release the spacer assembly 10 while the conductor 200 remains within the first
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conductor clamp and the conductor 300 remains within the second conductor clamp.

[0038] At this point, the technician can then tighten the fastener 90 of the fastener assembly
16, which causes the tip 104 of the wedge pin 94 to slide along the tapered portion 62a of the
tapered bore 62 which causes the upper spacer body 12 to move relative to the lower spacer body
to further clamp the conductor 200 within the first conductor clamp and the conductor 300 within
the second conductor clamp, as seen in Fig. 17. As noted above, the wedge pin 94 is
independent of the shaft 98 of the fastener 90 such that as the shaft 98 of the fastener 90 is
tightened, the tip 104 of the wedge pin 94 does not rotate with the rotation of the shaft 98. This
allows the tip 104 of the wedge pin 94 to slide along the tapered portion 62a of the tapered bore
62 reducing the potential of damaging the tapered portion 62a of the tapered bore 62. As the
fastener 90 is further tightened, the smooth portion 98b of the fastener 98 enters a narrow portion
62b of the tapered bore 62 which further prevents longitudinal movement of the upper spacer
body 12 relative to the lower spacer body 14, as seen in Fig. 18. At this point, the upper spacer
body 12 and the lower spacer body 14 are in the clamping position where conductor 200 sits
within the conductor receiving recess 26 in the first clamp half 20 and the conductor receiving
recess 56 in the first clamp half 50, which as noted above form the first conductor clamp. In
addition, the conductor 300 sits within the conductor receiving recess 30 in the second clamp
half 22 and the conductor receiving recess 60 in the second clamp half 52, which as noted above

form the second conductor clamp.

[0039] From the foregoing description it should now be apparent that a new and useful spacer
assembly has been disclosed that can be easily and rapidly clamped to parallel electrical
conductors suspended between supports. The foregoing embodiments and advantages are merely
exemplary and are not to be construed as limiting the scope of the present invention. The
description of an exemplary embodiment of the present invention is intended to be illustrative,
and not to limit the scope of the present invention. Various modification, alternatives and
variations will be apparent to those of ordinary skill in the art, and are intended to fall within the

scope of the invention.

12



What is claimed is:

1. A spacer assembly used to separate parallel overhead electrical conductors comprising:

an upper spacer body comprising:

a first clamp half at a first end of the upper spacer body and a first bushing half
within the first clamp half;,

a second clamp half at a second end of the upper spacer body and a second

bushing half within the second clamp half; and
a bore extending through the upper spacer body;
a lower spacer body comprising:

a third clamp half at a first end of the lower spacer body and a third bushing half
within the third clamp half;

a fourth clamp half at a second end of the lower spacer body and a fourth bushing

half within the fourth clamp half; and
a tapered bore extending through the lower spacer body;

wherein the first bushing half and the third bushing half form a first space to
receive a first conductor when the upper spacer body and the lower spacer body are
moved to a clamping position, and wherein the second bushing half and the fourth
bushing half form a second space to receive a second conductor when the upper spacer

body and the lower spacer body are moved to the clamping position;

a fastener assembly having a fastener, a biasing member and a wedge pin,
wherein the fastener fits within the bore and includes a cavity to receive the biasing
member and at least a portion of the wedge pin such that the biasing member and the at
least a portion of the wedge pin are movable within the cavity, the biasing member and
the at least a portion of the wedge pin being maintained within the cavity by a shoulder at
a distal end of the fastener; and wherein as the bore is aligned with the tapered bore the

biasing member causes the wedge pin to automatically move into the tapered bore.
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2. The spacer assembly according to claim 1, wherein the fastener comprises a threaded

bolt.

3. The spacer assembly according to claim 1, wherein the biasing member comprises a

compression spring.

4. The spacer assembly according to claim 1, wherein the wedge pin comprises a shaft, a

tapered tip at a distal end of the shaft and a barrel at a proximal end of the shaft.

5. The spacer assembly according to claim 4, wherein the shoulder engages the barrel to

maintain the biasing member and the at least a portion of the wedge pin within the cavity.

6. The spacer assembly according to claim 4, wherein the barrel has a diameter that is

greater than a diameter of the shaft.

7. A spacer assembly used to separate parallel overhead electrical conductors comprising:
an upper spacer body coupled to a lower spacer body such that the upper spacer body is
longitudinally movable relative to the lower spacer body between an open position and a
clamping position, wherein when in the clamping position a first end of the upper spacer body
and a first end of the lower spacer body form a first space to receive a first conductor and a
second end of the upper spacer body and a second end of the lower spacer body form a second

space to receive a second conductor; and

a fastener assembly having a fastener, a biasing member and a wedge pin, wherein the
fastener fits within a bore in the upper spacer body and includes a cavity to receive the biasing
member and at least a portion of the wedge pin such that the biasing member and the at least a
portion of the wedge pin are movable within the cavity, the biasing member and the at least a
portion of the wedge pin being maintained within the cavity by a shoulder at a distal end of the
fastener, and wherein as the bore is aligned with a tapered bore in the lower spacer body, the

biasing member causes the wedge pin to automatically move into the tapered bore.
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8. The spacer assembly according to claim 7, wherein the first space is formed by a first
clamp half at the first end of the upper spacer body and a first bushing half within the first clamp
half, and a second clamp half at a first end of the lower spacer body, and a second bushing half

within the second clamp half.

9. The spacer assembly according to claim 7, wherein the second space is formed by a third
clamp half at a second end of the upper spacer body and a third bushing half within the third
clamp half, and a fourth clamp half at a second end of the lower spacer body and a fourth

bushing half within the fourth clamp half.

10.  The spacer assembly according to claim 7, wherein the fastener comprises a threaded

bolt.

11.  The spacer assembly according to claim 7, wherein the biasing member comprises a

compression spring.

12. The spacer assembly according to claim 7, wherein the wedge pin comprises a shaft, a

tapered tip at a distal end of the shaft and a barrel at a proximal end of the shaft.

13. The spacer assembly according to claim 12, wherein the shoulder engages the barrel to

maintain the biasing member and the at least a portion of the wedge pin within the cavity.

14. The spacer assembly according to claim 12, wherein the barrel has a diameter that is

greater than a diameter of the shaft.
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15. A fastener assembly used to couple objects together, the fastening assembly comprising:

a fastener having a cavity starting at a distal end of the fastener and extending into the

fastener;
a biasing member movably positioned within the cavity; and

a wedge pin having a shaft, a tapered tip at a first end of the shaft and a barrel at a second
end of the shaft, wherein a diameter of the barrel is greater than a diameter of the shaft, and a
diameter of a widest portion of the tapered tip is greater than a diameter of the cavity, wherein an
end of the barrel is in contact with the biasing member, and wherein at least a portion of the shaft

and the barrel are within the cavity and movable within the cavity;

wherein the biasing member and at least the barrel are maintained within the cavity by a

shoulder at a distal end of the fastener.

16. The fastener assembly according to claim 15, wherein the fastener comprises a fastener
shaft with a threaded portion at a proximal end portion and a smooth portion at a distal end

portion.

17.  The fastener assembly according to claim 15, wherein the fastener comprises a threaded
bolt.

18.  The fastener assembly according to claim 15, wherein the biasing member comprises a

compression spring.

19. The fastener assembly according to claim 15, wherein the biasing member normally

biases the tapered tip of the wedge pin in a direction away from the distal end of the fastener.

20.  The fastener assembly according to claim 15, wherein the shoulder engages the barrel to

maintain the biasing member and at least the barrel within the cavity.

16

CA 3060258 2021-04-08



21. A fastener assembly used to couple objects together, the fastening assembly comprising:
a threaded bolt having a cavity starting at a distal end of the bolt and extending into the
bolt;

a compression spring positioned within the cavity; and

a wedge pin having a shaft, a tapered tip at a first end of the shaft and a barrel at a second
end of the shaft, wherein a diameter of the barrel is greater than a diameter of the shaft, and a
diameter of a widest portion of the tapered tip is greater than a diameter of the cavity, and
wherein an end of the barrel is in contact with the biasing member, and at least a portion of the
shaft and the barrel are within the cavity and movable within the cavity, the compression spring
and at least the barrel being maintained within the cavity by a shoulder at a distal end portion of

the threaded bolt.

22.  The fastener assembly according to claim 21, wherein the threaded bolt comprises a shaft
with a threaded portion at a proximal end portion of the threaded bolt shaft and a smooth portion

at the distal end of the threaded bolt shaft.

23.  The fastener assembly according to claim 21, wherein the compression spring normally
biases the tapered tip of the wedge pin in a direction away from the distal end of the threaded
bolt.

24.  The fastener assembly according to claim 21, wherein the shoulder engages the barrel to

maintain the compression spring and at least the barrel within the cavity.

25. A fastener assembly used to couple objects together, the fastening assembly comprising:
a fastener having shaft with a proximal end portion, a distal end portion and a cavity in

the shaft extending from the distal end portion toward the proximal end portion;
a biasing member movably positioned within the cavity; and

a wedge pin having a shaft, a tapered tip at a distal end of the wedge pin shaft and a
barrel at a proximal end of the wedge pin shaft,
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wherein a diameter of the barrel is greater than a diameter of the wedge pin shaft, and a
diameter of a widest portion of the tapered tip is greater than a diameter of the cavity, the wedge
pin being movably positioned at least partially within the cavity adjacent the biasing member and
such that the biasing member normally biases the tapered tip of the wedge pin in a direction

away from the distal end portion of the fastener shaft; and

wherein the biasing member and at least the barrel of the wedge pin are maintained

within the cavity by a shoulder at a distal end of the fastener.

26.  The fastener assembly according to claim 25, wherein the fastener shaft comprises a

threaded portion at the proximal end portion and a smooth portion at the distal end portion.

27.  The fastener assembly according to claim 25, wherein the fastener comprises a threaded
bolt.

28.  The fastener assembly according to claim 25, wherein the biasing member comprises a

compression spring.

29.  The fastener assembly according to claim 25, wherein the shoulder engages the barrel to

maintain the biasing member and the at least a portion of the wedge pin within the cavity.

30.  The fastener assembly according to claim 25, wherein the shoulder is formed by

deforming a rib at the distal end of the fastener.
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