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(57) Abstract: Disclosed herein
is an electrical connector. The
electrical connector includes
an upper pad, a lower pad, a
fastener, and a spring.  The
upper pad includes a first upper
groove, a second upper groove,
and an upper hole. The upper
hole extends through the upper
pad between the first upper
groove and the second upper
groove. The lower pad includes
a first lower groove, a second
lower groove, and an elongated
hole. The elongated hole extends
through the lower pad between
the first lower groove and the
second lower grove. The fastener
extends through the upper hole
and the elongated hole. The
spring is between the fastener
and the lower pad. The spring
is configured to bias the upper
pad and the lower pad towards
each other. The lower pad is
configured to be pivotable around
the fastener, and relative to the
upper pad, at the elongated hole.



WO 2008/100403 A2 {000 0000010000 0 00 O

(84) Designated States (unless otherwise indicated, for every NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
kind of regional protection available): ARTPO (BW, GH, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, T], TM), Published:
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, —  without international search report and to be republished

FR, GB, GR,HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, upon receipt of that report




WO 2008/100403 PCT/US2008/001585

Spring Loaded Parallel Pad Clamp

BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The invention relates to an electrical connector
and, more particularly, to a spring loaded parallel pad

clamp.
Brief Description of Prior Developments

[0002] Power line <clamp connectors for making a
connection to an overhead power distribution lines are
known in the art. U.S. Patent No. 3,075,166 discloses a
conventional hot line clamp having a threaded eye bolt for
adjusting a clamping member. One drawback to the
conventional configurations is that complex maneuvering of
a utility lineman’s hot stick is required to manipulate
the eyebolt for clamp installation. As maintenance and
installation operations become increasingly difficult, the
added time required for these operations can increase

operating costs for the utility company.

[0003] Accordingly, there is a need for an improved
power line clamp which allows for facilitated
installation.

SUMMARY OF THE INVENTION

[0004] In accordance with one aspect of the invention,
an electrical connector is disclosed. The electrical
connector includes an upper pad, a lower pad, a fastener,
and a spring. The upper pad includes a first upper

groove, a second upper groove, and an upper hole. The
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upper hole extends through the upper pad between the first
upper groove and the second upper groove. The lower pad
includes a first lower groove, a second lower groove, and
an elongated hole. The elongated hole extends through the

lower pad between the first lower groove and the second

lower grove. The fastener extends through the upper hole
and the elongated hole. The spring is between the
fastener and the lower pad. The spring is configured to

bias the upper pad and the lower pad towards each other.
The lower pad is configured to be pivotable around the
fastener, and relative to the upper pad, at the elongated

hole.

[0005] In accordance with another aspect of the
invention, an electrical connector clamp is disclosed.
The electrical connector clamp includes an upper pad, a
lower pad, a fastener, and a spring. The upper pad
includes a first flange. A first side of the upper pad is
configured to contact an upper portion of a first
conductor and an upper portion of a second conductor. The
lower pad includes a second flange. A first side of the
lower pad is configured to contact a lower portion of the
first conductor and a lower portion of the second
conductor. The fastener is connected between the upper
pad and the lower pad. The spring is at a second side of
the lower pad connected to the fastener. The clamp is
configured to receive the second conductor between the
first flange and the second flange against a bias of the
spring after the first conductor is received between the

upper pad and the lower pad.

[0006] In accordance with another aspect of the

invention, a method of manufacturing an electrical
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connector is disclosed. An upper pad including a first
upper groove, a second upper groove, and an upper hole is
provided. The upper hole extends through the upper pad
between the first upper groove and the second upper
groove. A lower pad including a first lower groove, a
second lower groove, and an elongated hole is provided.
The elongated hole extends through the lower pad between
the first lower groove and the second lower grove. A
fastener is connected to the upper pad and the lower pad.
The fastener extends through the upper hole and the
elongated hole. A spring 1is connected between the
fastener and the lower pad. The spring is configured to
bias the upper pad and the lower pad towards each other.
The lower pad is configured to be pivotable around the
fastener, and relative to the upper pad, at the elongated

hole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The foregoing aspects and other features of the
invention are explained in the following description,
taken in connection with the accompanying drawings,

wherein:

[oo008] Fig. 1 is a perspective view of a spring loaded
parallel pad clamp having a first conductor in an
installed configuration and a second conductor in a pre-

installed configuration;

[0009] Fig. 2 1is a side elevational view of an upper
pad used in the spring loaded parallel pad clamp shown in

Fig. 1;
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[0010] Fig. 3 is a cross section view of the upper pad

shown in Fig. 2 taken along line 3-3;

[0011] Fig. 4 is a side elevational view of a lower pad
used in the spring loaded parallel pad clamp shown in Fig.

1;

[0012] Fig. 5 is a bottom plan view of the lower pad

shown in Fig. 4;

[0013] Fig. 6 is a cross section view of the lower pad

shown in Fig. 4 taken along line 6-6;

[0014] Fig. 7 is a side elevational view of the spring

loaded parallel pad clamp shown in Fig. 1; and

[0015] Fig. 8 is a cross section view of the spring

loaded parallel pad clamp shown in Fig. 7.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] Referring to Fig. 1, there is shown a
perspective view of a spring loaded parallel pad clamp 10
incorporating £features of the invention. Although the
invention will Dbe described with reference to the
exemplary embodiment shown in the drawings, it should be
understood that the invention can be embodied in many
alternate forms of embodiments. In addition, any suitable
size, shape or type of elements or materials could be

used.

[0017] As shown in Fig. 1, the spring loaded parallel
clamp 10 1is configured to electrically connect a first
electrical conductor 12 to a second electrical conductor

14. Fig. 1 depicts the first conductor 12 in an installed

4
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position and the second conductor 14 in a pre-installation
position. The second conductor 14 may be a main
conductor such as a run cable or feeder cable, and the
first conductor 12 may be a tap line or tap conductor.
However, it should be understood that any combination of
conductor types or sizes may be accommodated such as
Aluminum Cable Steel Reinforced (ACSR), copper, aluminum,
aluminum alloy 6201, and aluminum alloy 5005, for example.
The spring loaded parallel clamp 10 provides for an
improved clamp connector which may be installed using a

utility lineman’s hot stick 16.

[0018] The spring loaded parallel clamp 10 includes an
upper pad 18, a lower pad 20, a spring 22, and a fastener
24. The fastener 24 secures the spring 22 against the
lower pad 20 to bias the two pads 18, 20 towards each
other. The spring bias also provides a clamping force to
secure the two conductors 12, 14 between the upper pad 18

and the lower pad 20.

[00189] Referring now also to Figs. 2 and 3, the upper
pad 18 comprises two conductor grooves 26, 28, two
protruding tabs 30, 32, a fastener hole 34, and a
protruding flange 36. The upper pad 18 may be a one-piece
member fabricated from an electrically conductive

material, such as metal for example.

[0020] The two conductor grooves 26, 28 are configured
to receive the two conductors 12, 14, respectively. The
conductor grooves 26, 28 provide surfaces which contact
upper portions of the conductors 26, 28 under the spring
biased clamping force between the upper pad 18 and the
lower pad 20. The first conductor grove (or first upper

groove) 26 is configured to contact the upper portion of
5
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the first conductor 12. The second conductor grove (or
second upper groove) 28 is configured to contact the upper
portion of the second conductor 14. The two conductor
grooves 26, 28 are substantially parallel to each other
and extend from a first end 38 of the upper pad 18 to an

opposite second end 40 of the upper pad 18.

[0021] The two protruding tabs 30, 32 extend from the
first end 38 and the second end 40, respectively, of the
upper pad 18. Each of the protruding tabs 30, 32 extends
from a portion of the ends 38, 40 between the conductor
grooves 26, 28. Additionally, each of the protruding tabs
30, 32 extends away from a top side 42 of the upper pad 18
and in a direction substantially perpendicular to the
conductor grooves 26, 28. The protruding tabs 30, 32
extend substantially parallel to each other and are
opposite each other with a gap therebetween. The gap
between the opposed protruding tabs 30, 32 is configured

to accommodate a width of the lower pad 20.

[0022] The fastener hole (or upper hole) 34 extends
from a center portion of the top side 42 between the
conductor grooves 26, 28 and the protruding tabs 30, 32.
The fastener hole 34 extends through the upper pad 18
substantially perpendicular to the protruding tabs 30, 32.
The fastener hole 34 is suitably sized and shaped to
receive the fastener 24. Additionally, the top side 42
(at an intersection of the fastener hole 34 and the top
side 42) may serve as a stop feature for an end of the

fastener 24.

[0023] The protruding flange 36 extends from an outer

edge of the second conductor groove 28. The protruding

flange 36 has a general duck bill shape and extends
6
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outward at a suitable angle to facilitate engagement, by

providing a lead-in feature, with the second conductor 14.

[0024] Referring now also to Figs. 4-6, the lower pad
20 comprises two conductor grooves 44, 46, two flat
grooves 48, 50, an elongated counter bored hole 52, and a
protruding flange 54. The lower pad 20 may be a one-piece
member fabricated from an electrically conductive

material, such as metal for example.

[0025] The two conductor grooves 44, 46 are configured
to receive the two conductors 12, 14, respectively. The
conductor grooves 44, 46 provide surfaces which contact
lower portions of the conductors 12, 14 under the spring
biased clamping force between the upper pad 18 and the
lower pad 20. The first conductor grove (or first lower
groove) 44 1is configured to contact the lower portion of
the first conductor 12. The second conductor grove (or
second lower groove) 46 is configured to contact the lower
portion of the second conductor 14. The two conductor
grooves 44, 46 are substantially parallel to each other
and extend from a first end 56 of the lower pad 20 to an
opposite second end 58 of the lower pad 20. The conductor
grooves 44, 46 of the lower pad 20 are configured to be
aligned with the conductor grooves 26, 28 of the upper pad
18 when the pads 18, 20 are assembled together to form

suitable receiving areas for the conductors 12, 14.

[0026] The two flat grooves 48, 50 extend along the

first end 56 and the second end 58, respectively, of the

lower pad 20. The flat grooves 48, 50 are configured to

receive the protruding tabs 30, 32, respectively, of the

upper pad 18. Each of the flat grooves 48, 50 extends

from a bottom side 60 of the lower pad 20, between the
7
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conductor grooves 44, 46, and to an inner side of the
lower pad 20. Additionally, each of the flat grooves 48,
50 extends along the first end 56 and the second end 58 in
a direction substantially perpendicular to the conductor
grooves 44, 46. The flat grooves 48, 50 extend along the
opposite ends 56, 58 of the 1lower pad 20 and are

substantially parallel to each other.

[0027] The elongated (or slotted) counter bored hole 52
extends from a center portion of the bottom side 60
between the conductor grooves 44, 46 and the flat grooves
48, 50. The elongated counter bored hole 52 extends
through the lower pad 20 substantially perpendicular to
the flat grooves 48, 50. The elongated counter bored hole
52 is suitably sized and shaped to receive the fastener 24
extending from the fastener hole 34 of the upper pad 18.
The elongated hole 52 is oriented transverse to path of
the fastener 24 (through the upper pad 18 and the lower
pad 20). A counter bore feature 62 of the elongated
counter bored hole 52 provides a surface, which serves as
a spring seat, for supporting an end of the spring 22.
The counter bore feature 62 intersects the bottom side 60
and extends thru a portion of the lower pad 20. The
counter bore feature 62 (or cavity) has an oval or slot

shape and receives a portion of the spring 22.

[0028] The protruding flange 54 extends from an outer
edge of the second conductor groove 46. Similar to the
protruding flange 36 on the upper pad 18, the protruding
flange 54 on the lower pad 20 has a general duck bill
shape. The protruding flange 54 extends, in a general

mirrored image fashion to the protruding flange 36,
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outward at a suitable angle to facilitate engagement, by

providing a lead-in feature, with the conductor 14.

[0029] Referring now to Figs. 7 and 8, the upper pad 18
and the lower pad 20 are assembled together to form the
spring loaded parallel clamp 10. The protruding tabs 30,
32 on the upper pad 18 overlap the lower pad 20, at the
flat grooves 48, 50, which prevents the pads 18, 20 from
rotating. However, it should be noted that the flat
grooves 48, 50 are not required and the protruding tabs
30, 32 may overlap continuously flat ends of the lower pad
to prevent the péds from rotating. The first conductor
grooves 26, 44 are aligned to form a receiving area for
the first conductor 12. The second conductor grooves 28,
46 are aligned to form a receiving area for the second
conductor 14. The fastener 24, which may comprise a bolt
64 and a nut 66 for example, extends through the fastener
hole 34 in the upper pad 18 and through the elongated
counter bored hole 52 of the lower pad 20. The spring 22,
which may be a compression coil spring for example, is
fitted over an extending portion of the bolt 64, within
the counter bore 62. The spring 22 may be captured by a
washer 68 fitted between the nut 66 and the spring 22. It
should be noted that although the figures illustrate the
spring loaded parallel pad clamp 10 as comprising a single

spring 22, any suitable number of springs may be provided.

[0030] With the two pads 18, 20 assembled together
having the two protruding flanges 36, 54 on the same side,
the protruding flanges 36, 54 provide an opening (forming
a general “W” shape or generally acute angle 70) for the
conductor 14 to be easily installed. The spring 22

captured between the counter bore 62 and the washer 68
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applies pressure against the 1lower pad 20 therefore
forcing the upper and lower pads 18, 20 together (or
biasing the pads 18, 20 towards each other). The upper
pad 18 and the lower pad 20 can be separated by overcoming
the spring pressure to allow'for installation of the first
conductor 12 between the pads 18, 20 at the conductor
grooves 26, 44. As the two pads 18, 20 are forced against
each other, pressure is created on the first conductor 12
(securing the first conductor 12 between the conductor
grooves 26, 44). This allows the first conductor 12 to be
held between the conductor grooves 26, 44 while the second
conductor 14 is installed. As the second conductor 14 is
led in (by the protruding flanges 36, ©54) towards the
second conductor grooves 28, 46, the elongated hole 52
allows the lower pad 20 to move a certain distance. The
lower pad 20 can pivot (relative to the upper pad 18)
around the fastener 24 as constrained by the oval shape of
the elongated hole 52. The movement of the lower pad 20
occurs while keeping the spring 22 captive, aﬁd the upper
and lower pads 18, 22 separate (proximate the conductor
grooves 28, 46) a suitable distance to allow installation
of the second conductor 14 between the second grooves 28,

46 of the upper and the lower pad 18, 20.

[0031] It should be noted that although the figures
illustrate the upper pad 18 comprising the fastener hole
34 and the lower pad 20 comprising the elongated counter
bored hole 52, alternate embodiments having any
combination of thru holes, counter bored holes,

cylindrical holes, or elongated holes may be provided.

[0032] The installation described above may  be
accomplished by attaching a utility lineman’s hot stick 16

10
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to an end of the fastener (and/or the nut 66) extending
from the bottom side of the lower pad; such as by screwing
on to the end of the bolt 64 for example. The disclosed
configuration provides a spring loaded parallel clamp that
can be easily installed (when compared to conventional
configurations) to connect a tap line to an overhead power
distribution 1line on a wutility pole wusing a wutility

lineman’s hot stick.

[0033] It should be understood that the foregoing
description is only 1illustrative of the invention.
Various alternatives and modifications can be devised by
those skilled in the art without departing from the
invention. Accordingly, the invention is intended to
embrace all such alternatives, modifications and variances

which fall within the scope of the appended claims.

11
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CLAIMS
What is claimed is:
1. An electrical connector comprising:

an upper pad comprising a first upper groove, a
second upper groove, and an upper hole, wherein the upper
hole extends through the upper pad between the first upper

groove and the second upper groove;

a lower pad comprising a first lower groove, a second
lower groove, and an elongated hole, wherein the elongated
hole extends through the lower pad between the first lower

groove and the second lower grove;

a fastener extending through the upper hole and the

elongated hole; and

a spring between the fastener and the lower pad,
wherein the spring is configured to bias the upper pad and

the lower pad towards each other;

wherein the lower pad is configured to be pivotable
around the fastener, and relative to the upper pad, at the

elongated hole.

2. The electrical connector of claim 1 wherein the first
upper groove and the second upper groove are substantially

parallel to each other.

3. The electrical connector of claim 1 wherein the upper
pad and the lower pad each further comprise an angled
flange extending from the second upper groove and the

second lower groove, respectively, and wherein the flanges

12



WO 2008/100403 PCT/US2008/001585

are configured to provide a 1lead-in feature for a

conductor.

4. The electrical connector of claim 1 wherein the spring

is spaced from the upper pad. .

5. The electrical connector of claim 1 wherein the first
upper groove and the second upper groove are substantially
parallel to each other, wherein the upper pad and the
lower pad each further comprise an angled flange extending
from the second upper groove and the second lower groove,
respectively, and wherein the flanges are configured to

provide a lead-in feature for a conductor.

6. The electrical connector of claim 5 wherein the spring

is spaced from the upper pad.

7. The electrical connector of claim 6 wherein the upper

pad and the lower pad are each one-piece members.

8. The electrical connector of claim 1 wherein the first
lower groove and the second lower groove are substantially

parallel to each other

9. The electrical connector of claim 1 wherein the upper
hole is substantially perpendicular to the first upper

groove and the second upper groove.

10. The electrical connector of claim 1 wherein the
elongated hole is substantially perpendicular to the first

lower groove and the second lower groove.

11. The electrical connector of claim 1 wherein the upper
pad further comprises a pair of tabs extending from
opposite ends of the upper pad, wherein a gap between the
tabs accommodates a width of the lower pad.

13
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12. The electrical connector of claim 11 wherein the
lower pad further comprises flat grooves extending along
opposite ends of the lower pad, wherein the flat grooves

receive the tabs of the upper pad.

13. The electrical connector of claim 1 wherein the

elongated hole further comprises a counter bore feature.
14. An electrical connector clamp comprising:

an upper pad comprising a first flange, wherein a
first side of the upper pad is configured to contact an
upper portion of a first conductor and an upper portion of

a second conductor;

a lower pad comprising a second flange, wherein a
first side of the lower pad is configured to contact a
lower portion of the first conductor and a lower portion

of the second conductor;

a fastener connected between the upper pad and the

lower pad; and

a spring at a second side of the lower pad connected

to the fastener;

wherein the clamp is configured to receive the second
conductor between the first flange and the second flange
against a bias of the spring after the first conductor is

received between the upper pad and the lower pad.

15. The electrical connector clamp of claim 14 wherein
the fastener extends through a hole of the upper pad and

an elongated hole of the lower pad.

14
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16. The electrical connector clamp of claim 15 wherein

the elongated hole comprises a counter bore feature.

17. The electrical connector clamp of claim 16 wherein

the counter bore feature supports an end of the spring.

18. The electrical connector clamp of claim 14 further

comprising a washer between the spring and the fastener.

19. The electrical connector clamp of claim 14 wherein
the upper pad and the lower pad each further comprise
grooved areas, and wherein the grooved areas form a first
conductor receiving area and a second conductor receiving

area.

20. The electrical connector clamp of claim 19 wherein
the fastener extends between the first conductor receiving

area and the second conductor receiving area.

21. The electrical connector clamp of claim 14 wherein

the fastener further comprises a bolt and a nut.

22. The electrical connector clamp of claim 14 wherein
the upper pad and the 1lower pad are each one-piece

members.

23. The electrical connector clamp of claim 14 wherein
the clamp is configured to be attached to a utility

linesman’s hot stick.
24. A method of manufacturing an electrical connector:

providing an upper pad comprising a first upper
groove, a second upper groove, and an upper hole, wherein
the upper hole extends through the upper pad between the

first upper groove and the second upper groove;

15
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providing a 1lower pad comprising a first lower
groove, a second lower groove, and an elongated hole,
wherein the elongated hole extends through the lower pad

between the first lower groove and the second lower grove;

connecting a fastener to the upper pad and the lower
pad, wherein the fastener extends through the upper hole

and the elongated hole; and

connecting a spring between the fastener and the
lower pad, wherein the spring is configured to bias the

upper pad and the lower pad towards each other;

wherein the lower pad is configured to be pivotable
around the fastener, and relative to the upper pad, at the

elongated hole.

25. The method of claim 24 wherein the connecting of the
spring further comprises connecting the spring between the

fastener and the lower pad and spaced from the upper pad.

16
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