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SPLIT BOLT ELECTRICAL CONNECTOR ASSEMBLY

PRIORITY CLAIM
[0001] The application claims benefit of priority from U.S. Patent Application
Serial Number 13/627,081 filed on September 26, 2012 in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates generally to a split bolt electrical connector
assembly. More particularly, the present invention relates to a split bolt electrical
connector assembly having a threaded post for connecting to a support. Still more
particularly, the present invention relates to a split bolt electrical connector assembly

including a spacer having a connecting portion that is removable.

BACKGROUND OF THE INVENTION

[0003] Split bolt electrical connectors are conventionally used to electrically and
mechanically connect two conductors, such as a tap conductor and a main conductor.
However, conventional split bolt electrical connectors are limited to such use.
Accordingly, a need exists for a multi-purpose split bolt electrical connector assembly.
[0004] Nuts are typically threadably connected to conventional split bolt electrical
connectors to axially move pressure bar members into engagement with inserted
conductors. Those pressure bar members are not lockingly connected to the nut such that
when the nuts loosen over time, the pressure bar members can become separated from the
split bolt electrical connectors. Additionally, the pressure bar members must be held in
place by the user in the split bolt while threadably engaging the nuts, thereby increasing the

difficulty of installation. Accordingly, a need exists for a split bolt electrical connector
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assembly in which a pressure bar member is connected to a nut to prevent accidental
separation thereof.

[0005] Furthermore, connection options are limited for conventional split bolt
electrical connectors. Accordingly, a need exists for a split bolt electrical connector

assembly having increased connection options.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide an improved, multi-purpose
split bolt electrical connector assembly.

[0007] Another object of the present invention is to provide a split bolt electrical
connector assembly having a plurality of connection options.

[0008] Another object of the present invention is to provide a split bolt electrical
connector assembly in which a nut is axially fixed and rotatable with respect to a pressure
bar member.

[0009] Another object of the present invention is to provide a split bolt electrical
connector assembly in which a spacer has a removable connecting portion for connecting
to a support.

[0010] The foregoing objectives are basically attained by an electrical connector
includes a split bolt having a base and first and second legs extending outwardly therefrom.
A conductor receiving channel is formed between the first and second legs. A nut
threadably engages the first and second legs and has upper and lower surfaces and an
opening therein. A pressure bar member is movably received in the conductor receiving
channel. A head of the pressure bar member contacts the lower surface of the nut and a
body of the pressure bar member extends through the opening in the nut. A spacer is
disposed in the conductor receiving channel between the base and the head of the pressure
bar member.

[0011] The foregoing objectives are also basically attained by an electrical
connecting including a split bolt having a base and first and second legs extending
outwardly therefrom. A conductor receiving channel is formed between the first and
second legs. A nut threadably engages the first and second legs and has upper and lower
surfaces and an opening therein. A pressure bar member is movably received in the

conductor receiving channel. A spacer has a first portion disposed in the conductor
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receiving channel between the base and the head of the pressure bar member and a second
portion disposed externally of the conductor receiving channel for connecting to a support.
[0012] The foregoing objectives are also basically attained by an electrical
connector including a split bolt having a base and first and second legs extending
outwardly therefrom. A conductor receiving channel is formed between the first and
second legs. A pressure bar member is movably received in the conductor receiving
channel. A nut threadably engages the first and second legs. The nut is axially fixed and
rotatable with respect to the pressure bar member such that rotation of the nut in either
direction results in corresponding axial movement of the pressure bar member.

[0013] Objects, advantages, and salient features of the invention will become
apparent from the following detailed description, which, taken in conjunction with the
annexed drawings, discloses an exemplary embodiment of the present invention.

A4

[0014] As used in this application, the terms “front,” “rear,” “upper,” “lower,”
“upwardly,” “downwardly,” and other orientational descriptors are intended to facilitate
the description of the exemplary embodiments of the present invention, and are not

intended to limit the structure thereof to any particular position or orientation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above benefits and other advantages of the various embodiments of the
present invention will be more apparent from the following detailed description of
exemplary embodiments of the present invention and from the accompanying drawing
figures, in which;

[0016] FIG. 1 is a perspective view of an split bolt electrical connector assembly in
accordance with a first exemplary embodiment of the present invention;

[0017] FIG. 2 is a perspective view of a split bolt of the electrical connector
assembly of FIG. 1;

[0018] FIG. 3 is a perspective view of a spacer of the electrical connector assembly
of FIG. 1;
[0019] FIG. 4 is a perspective view of a spacer for the electrical connector

assembly according to a second exemplary embodiment of the present invention;
[0020] FIG. 5 is a partial side elevational view of the spacer of FIG. 4;
[0021] FIG. 6 is a top plan view of the spacer of FIG. 3;
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[0022] FIG. 7 is a side elevational view in cross section of the spacer taken along
line 7 — 7 of FIG. 6;
[0023] FIG. 8 is a front elevational view of the spacer of FIG. 6;
[0024] FIG. 9 is a perspective view of a nut and pressure bar member of the
electrical connector assembly of FIG. 1;
[0025] FIG. 10 is a perspective view of the nut of FIG. 9;
[0026] FIG. 11 is a perspective view of the pressure bar member of FIG. 9;
[0027] FIG. 12 is a perspective view of the electrical connector assembly of FIG. 1

in which the nut and pressure bar member have been moved downwardly on legs of the
split bolt;
[0028] FIG. 13 is a side elevational view of the electrical connector assembly of

FIG. 1 receiving conductors; and

[0029] FIG. 14 is a front elevational view of the electrical connector assembly of
FIG. 13.
[0030] Throughout the drawings, like reference numerals will be understood to

refer to like parts, components and structures.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0031] The electrical connector assembly 11 includes a split bolt 12 having a base
13 and first and second legs 14 and 15 extending outwardly therefrom, as shown in FIGS.
1 and 12 — 14. A conductor receiving channel 16 is formed between the first and second
legs 14 and 15, as shown in FIG. 2. A nut 17 threadably engages the first and second legs
14 and 15 and has upper and lower surfaces 18 and 19 and an opening 20 therein. A
pressure bar member 21 is movably received in the conductor receiving channel 16. A
head 22 of the pressure bar member 21 contacts the lower surface 19 of the nut 17. A body
23 of the pressure bar member 21 extends through the opening 20 in the nut 17. A spacer
24 is disposed in the conductor receiving channel 16 between the base 13 and the head 22
of the pressure bar member 21.

[0032] The split bolt 12, as shown in FIG. 2, includes first and second legs 14 and
15 extending upwardly from the base 13. The first leg 14 has a rounded outer surface 25
and an inner surface 26. The second leg 15 has a rounded outer surface 27 and an inner
surface 28. 'The rounded outer surfaces 25 and 27 are threaded to receive and threadably

engage the nut 17. The inner surfaces 26 and 28 are substantially planar and smooth. The
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inner surfaces 26 and 28 and the base 13 define the conductor receiving channel 16. A
substantially V-shaped groove 29 in an upper surface 30 of the base 13 facilitates receiving
a conductor. The substantially V-shaped groove 29 can be serrated to facilitate gripping a
received conductor.

[0033] A threaded post 31 extends downwardly from a lower surface 32 of the base
13 of the split bolt 12. The threaded post 31 extends in a direction substantially opposite to
the direction in which the first and second legs 14 and 15 extend. The threaded post 31
facilitates connecting the split bolt connector assembly 11 to a support, such as a steel plate
having a fastener opening.

[0034] The spacer 24, as shown in FIGS. 3 and 6 — 8, has a first portion 33 and a
second portion 34. The first portion 33 of the spacer 24 is disposed in the conductor
receiving channel 16, as shown in FIGS. 1 and 12 — 14. The second, or connecting, portion
34 is preferably substantially planar and is adapted to connect the electrical connector
assembly 11 to a support. The second portion 34 may be a blank tongue (FIG. 4), a blank
tongue with guide holes, or have at least one fastener hole 35 as shown in FIG. 3. The
guide holes facilitate drilling the holes in the field. The at least one fastener hole 35 is
adapted to receive a fastener to secure the electrical connector assembly 11 to a support.
The second portion 34 is preferably removable from the first portion 33. A score line 36
can be disposed in the second portion 34 to facilitate removing the second portion 34 when
it is not required, although any suitable separation means can be used.

[0035] The spacer 24 has first and second enlarged portions 37 and 38 to prevent
removal of the spacer from the conductor receiving channel 16, especially without holding
the spacer. The widths of the first and second enlarged portions 37 and 38 of the spacer 24
are larger than a width of the conductor receiving channel 16 such that the spacer cannot be
removed from the channel when the nut 17 and the pressure bar member 21 are connected
to the legs 14 and 15 of the split bolt 12. A first substantially V-shaped groove 39 is
formed in an upper surface 40 of the spacer 24 to facilitate receiving a first conductor 59
(FIGS. 13 and 14). A second substantially V-shaped groove 41 is formed in a lower
surface 42 of the spacer 24, as shown in FIGS. 7 and 8, to facilitate receiving a second
conductor 60 (FIGS. 13 and 14). The first and second substantially V-shaped grooves 39
and 41 are preferably serrated to facilitate gripping the received conductors 59 and 60.
[0036] In accordance with another exemplary embodiment of the present invention,

an alternative spacer 124 is shown in FIGS. 4 and 5. The spacer 124 is substantially
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similar to the spacer 24 except for the following differences. Similar features are noted
with the same reference number in the 1xx format or increased by 100. First and second
notches 143 and 144 are disposed in upper and lower surfaces 145 and 146 of the second
portion 134 of the spacer 124. The notches 143 and 144 facilitate separating the second
portion 134 from the first portion 133 of the spacer 124 when the second portion is not
required. 'The notches 143 and 144 have an angle o and a depth suitable to facilitate
removing the second portion 134 from the first portion 133. Preferably, the angle a is
approximately 90 degrees.

[0037] The pressure bar member 21 is shown in FIG. 11 prior to having the nut 17
connected thereto. The pressure bar member 21 includes a head 47 connected to a body
48. The head 47 preferably has a substantially rectangular shape. A lower surface 49 of
the head 47 has a substantially V-shaped groove 50 to facilitate receiving a conductor. The
substantially V-shaped groove is preferably serrated to facilitate gripping a received
conductor.

[0038] The body 48 extends upwardly from an upper surface 51 of the head 47.
The body 48 is preferably substantially rectangular and has a length less than that of the
head 47, as shown in FIG. 11, which shows the pressure bar member prior to forming first
and second protrusions 57 and 58. First and second opposite side surfaces 52 and 53 are
substantially planar and smooth. Front and rear surfaces 54 and 55 of the body 48 are
preferably rounded to correspond to an inner surface 56 of the nut 17.

[0039] The nut 17 has upper and lower surfaces 18 and 19 and an opening 20
extending from the upper to the lower surface. The inner surface 56 of the nut 17 is
threaded to engage the threads on the outer surfaces of the legs 14 and 15, as shown in
FIG. 10. The lower surface 19 of the nut 17 contacts the upper surface 51 of the head 47 of
the pressure bar member 21 when the nut 17 is disposed on the body 48 of the pressure bar
member 21, as shown in FIG. 9. First and second protrusions 57 and 58 are formed in a
surface of the body 48 of the pressure bar member 21 to prevent the nut 17 from being
removed from the pressure bar member 21. The protrusions 57 and 58 can be formed in
any suitable manner. Tor example, the protrusions can be formed by staking, in which
material is displaced from the body 48 with a cutting tool until the protrusions exceed the
diameter of the nut opening 20, thereby preventing the nut 17 from being removed from
the pressure bar member 21. Preferably, the width of the protrusions 57 and 58 is between

approximately 50 to 75 % of a width of the pressure bar member, as shown in FIGS. 1, 9,
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12 and 14, although any suitable width can be used. The diameter of the opening 20 in the
nut 17 is less than the length of the lateral extent of the head 47 of the pressure bar member
21 to limit axial movement of the nut toward the head 47. The length from an end of the
first protrusion 57 to an end of the second protrusion 58 is larger than the diameter of the
nut opening 20, thereby limiting axial movement of the nut 17 in a direction away from the
head 47. Accordingly, the nut 17 is axially fixed between the first and second protrusions
57 and 58 on the upper surface 18 and the head 47 on the lower surface 19. The nut 17 is
axially fixed and rotatable with respect to the pressure bar member 21.

[0040] The split bolt 12, nut 17, pressure bar member 21 and the spacer 24 are

preferably made of metal, such as a copper alloy.

Assembly and Operation

[0041] The split bolt electrical connector assembly 11 is shown assembled in FIG.
1. A spacer bar 24 (FIG. 3) is disposed in the conductor receiving channel 16 of a split bolt
connector 12 (FIG. 2) from the open end of channel 16. The assembly of the nut 17 and
pressure bar member 21 are then threaded onto the first and second legs 14 and 15. The
enlarged portions 37 and 38 of the spacer 24 prevent the spacer 24 from being withdrawn
from the conductor receiving channel 16. The nut 17 prevents the spacer 24 from being
withdrawn in an upward direction. The spacer 24 is not required when only a single
conductor is connected to the electrical connector assembly.

[0042] The nut 17 and pressure bar member 21 are connected prior to being
connected to the split bolt connector 12. The nut 17 is disposed on the body 23 of the
pressure bar member 21. First and second protrusions 57 and 58 are formed from the body
23 of the pressure bar member 21, such that the length between opposite ends of the
protrusions 57 and 58 is larger than the diameter of nut opening 20. Thus, the nut 17 is
axially fixed with respect to the pressure bar member 21, while being rotatable with respect
to the pressure bar member 21.

[0043] As shown in FIG. 12, the nut 17 is rotated clockwise to move the head 22 of
the pressure bar member 21 downwardly in the conductor receiving channel 16. A first
conductor 59 is disposed between the head 22 of the pressure bar member 21 and the upper
surface 40 of the spacer 24, as shown in FIGS. 13 and 14. The first conductor 59 is
securely retained in the substantially V-shaped grooves 50 and 39 in the head 47 of the

pressure bar member 21 and the spacer 24, respectively. A second conductor 60 is
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disposed between the lower surface 42 of the spacer 24 and the base 13 of the split bolt 12.
The second conductor 60 is securely retained in the substantially V-shaped grooves 41 and
29 in the spacer 24 and the base 13, respectively. Preferably, the substantially V-shaped
grooves 29, 39, 41 and 50 are serrated to further facilitate gripping the conductors 59 and
60. The nut 17 is rotated clockwise to move the head 22 of the pressure bar member 21
downwardly in the conductor receiving channel 16, thereby tightening the grip on the first
and second conductors 59 and 60. Rotating the nut 17 counterclockwise causes the
pressure bar member 21 to move upwardly through the conductor receiving channel 16
such that the conductors 59 and 60 can be removed.

[0044] The electrical connector assembly 11 can be secured to a support by
inserting fasteners through the fastener holes 35 in the spacer 24. Alternatively, the
threaded post 31 can be used to secure the electrical connector assembly 11 to the support.
When the second portion 34 of the spacer 24 is not required, the second portion 34 can be
removed from the first portion 33 without affecting the conductor receiving ability of the
spacer 24.

[0045] 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
exemplary embodiments of the present invention is intended to be illustrative, and not to
limit the scope of the present invention. Various modifications, 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 as defined in the appended claims and their equivalents.
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WHAT IS CLAIMED IS:

1. An electrical connector, comprising:

a split bolt having a base and first and second legs extending outwardly
therefrom, a conductor receiving channel being formed between said first
and second legs;

a nut threadably engaging said first and second legs and having upper and
lower surfaces and an opening therein;

a pressure bar member movably received in said conductor receiving channel, a
head of said pressure bar member contacting said lower surface of said nut
and a body of said pressure bar member extending through said opening in
said nut; and

a spacer disposed in said conductor receiving channel between said base and

said head of said pressure bar member.

2. The electrical connector according to claim 1, wherein
a threaded post extends from said base in a direction substantially opposite to

said first and second legs.

3. The electrical connector according to claim 1, wherein
said spacer has a substantially planar connecting portion for connecting to a

support.

4. The electrical connector according to claim 3, wherein

said connecting portion is removably connected to said spacer.

5. The electrical connector according to claim 1, wherein
opposite first and second ends of said spacer are wider than said conductor
receiving channel to prevent accidental removal of said spacer when said nut

and pressure bar member are connected to said first and second legs.
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6. The electrical connector according to claim 1, wherein
said body has at least one outwardly extending protrusion to prevent axial
movement of said nut in a direction away from said head of said pressure

bar member.

7. The electrical connector according to claim 6, wherein

said nut is axially fixed and rotatable with respect to said pressure bar member.

8. The electrical connector according to claim 1, wherein
each of said upper and lower surfaces of said spacer has a substantially V-

shaped groove to facilitate receiving a conductor.

9. The electrical connector according to claim 1, wherein
said base has a substantially V-shaped groove to facilitate receiving a

conductor.

10. The electrical connector according to claim 1, wherein
said head of said pressure bar member has a substantially V-shaped groove to

facilitate receiving a conductor.

11. An electrical connector, comprising:

a split bolt having a base and first and second parallel and externally threaded
legs extending outwardly therefrom, a conductor receiving channel being
formed between said first and second legs;

a nut threadably engaging said first and second legs and having upper and
lower surfaces and an opening therein;

a pressure bar member movably received in said conductor receiving channel;
and

a spacer having a first portion disposed in said conductor receiving channel
between said base and said head of said pressure bar member and a second
portion disposed externally of said conductor receiving channel for

connecting to a support.



WO 2014/052073 PCT/US2013/059932
11

12. The electrical connector according to claim 11, wherein

said second portion of said spacer is removably connected to said first portion.

13. The electrical connector according to claim 11, wherein
a threaded post extends from said base in a direction substantially opposite to

said first and second legs.

14. The electrical connector according to claim 11, wherein
said body has at least one outwardly extending protrusion to prevent axial
movement of said nut in a direction away from said head of said pressure

bar member.

15. The electrical connector according to claim 14, wherein

said nut is axially fixed and rotatable with respect to said pressure bar member.

16. An electrical connector, comprising:

a split bolt having a base and first and second parallel and externally threaded
legs extending outwardly therefrom, a conductor receiving channel being
formed between said first and second legs;

a pressure bar member movably received in said conductor receiving channel;
and

a nut threadably engaging said first and second legs, said nut being axially
fixed and rotatable with respect to said pressure bar member such that
rotation of said nut in either direction results in corresponding axial

movement of said pressure bar member.

17. The electrical connector according to claim 16, wherein
a spacer has a first portion disposed in said conductor receiving channel
between said base and said pressure bar member and a second portion
disposed externally of said conductor receiving channel for connecting to a

support.
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18. The electrical connector according to claim 17, wherein

said second portion of said spacer is removably connected to said first portion.

19. The electrical connector according to claim 17, wherein
a threaded post extends from said base in a direction substantially opposite to

said first and second legs.

20. The electrical connector according to claim 17, wherein

said second portion of said spacer is a blank tongue.
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