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GROUND STRAP SHIELD CONNECTOR

A ground strap shield connector assembly includes first and second ground strap
shield connectors connected to ends of first and second cables. The first and second
ground strap shield connectors include first and second substantially cylindrical support
sleeves disposed between an inner insulation layer and a ground shield of the first and
second cables, respectively. First and second connecting members are disposed on a
portion of the ground shields of the first and second cables such that the first and second
connecting members surround the first and second support sleeves, respectively. A ground
strap has a first end connected to the first connecting member secured to the first cable and

a second end connected to the second connecting member secured to the second cable.



CA 02823130 2013-08-07

GROUND STRAP SHIELD CONNECTOR

FIELD OF THE INVENTION

[0001] The present invention relates generally to a ground strap shield connector
disposable on a cable. More particularly, the present invention relates to a ground strap
shield connector having a support sleeve disposable between an inner insulation layer and a
ground shield of a cable and a connecting member disposable on the ground shield
substantially surrounding the support sleeve. Still more particularly, the present invention
relates to a first ground strap shield connector disposable on a first cable, a second ground
strap shield connector disposable on a second cable, and a ground strap connecting the first
and second ground strap shield connectors to maintain continuity of a ground shield of the

first and second cables.

BACKGROUND OF THE INVENTION

[0002] Conventional shielded cable typically includes an inner power carrying
conductor covered by an inner insulation layer, which is covered by a ground shield. An
outer insulation layer covers the ground shield. When two shielded cables are spliced
together, the ground shields cannot be disrupted and continuity therebetween must be
maintained.

[0003] Existing methods for connecting ground shields of cables being spliced
together are labor intensive and difficult. The ground shield is typically entirely covered
by the outer insulation layer, which must be removed to expose the ground shield. The

ground shield must then be separated from the inner insulation layer. The separated



ground shield is then twisted together to form a substantially cylindrical and solid-shaped
sonductor. The twisted ground shield is inserted in a terminal lug connector. A jumper
cable is attached to the terminal lug to be connected to a corresponding terminal 'lug on the
other cable, which has been prepared in the same manner. The jumper cable running
between the terminal lugs at each cable end maintains the continuity of the ground shields.
Accordingly, a need exists for more quickly and easily maintaining continuity of the

ground shields of two cables being spliced together.

SUMMARY OF THE INVENTION

[0004] The present invention seeks to provide a ground strap shield

connector for connecting ground shields of cables being spliced together to maintain
continuity of the ground shields.

[0005] Another aspect of the present invention is to provide a ground strap shield
connector that is quickly and easily connected to a first cable to be spliced to second cable.
[0006] The foregoing aspects are basically attained by a ground strap shield
connector assembly including first and second ground strap shield connectors connected to
ends of first and second cables. The first and second ground strap shield eonnectors
include first and second substantially cylindrical support sleeves disposed between an inner
insulation layer and a ground shield of the first and second cables, respectively. First and
second connecting members are disposed on a portion of the ground shields of the first and
second cables such that the first and second connecting members surround the first and
second support sleeves, respectively. A ground strap has a first end connected to the first
connecting member secured to the first cable and a second end connected to the second
connecting member secured to the second cable.

[0007] The foregoing aspects are also basically attained by a ground strap shield
connector assembly kit including first and second ground strap shield connectors
connectable to ends of first and second cables. The first and second ground strap shield
connectors include first and second substantially cylindrical support sleeves disposable
between an inner insulation layer and a ground shield of the first and second cables,
respectively. First and second connecting members are disposable on a portion of the
ground shields of the first and second cables such that the first and second connecting

members surround the first and second support sleeves, respectively. A ground strap has a
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first end connectable to the first connecting member securable to the first cable and a second end

connectable to the second connecting member securable to the second cable.

[0008] The foregoing aspects are also basically attained by a method of splicing cables
including the steps of inserting a first support sleeve between an inner insulative layer and a
ground shield of a first cable. A first connecting member is disposed on the ground shield of the
first cable such that the first connecting member surrounds the first support sleeve. A ground

strap is connected to the first connecting member.

[0008A] In a broad aspect, the present invention pertains to a ground strap shield connector
assembly comprising first and second ground strap shield connectors connected to ends of first
and second cables. The first and second ground strap connectors include first and second
substantially cylindrical support sleeves disposed between an inner insulation layer and a ground
shield of the first and second cables, respectively, and first and second connecting members
disposed on a portion of the ground shields of the first and second cables such that the first and
second connecting members surround the first and second support sleeves, respectively. Each of
the first and second connecting members have an upper member adjustably connected to a lower
member to facilitate disposing the first and second connecting members on the ground shields of
the first and second cables. There is a ground strap having a first end connected to the first
connecting member secured to the first cable, and a second end connected to the second

connecting member secured to the second cable.

[0009] Aspects, advantages, and salient features of the invention will become apparent
from the following detailed description, which, taken in conjunction with the annexed drawings,

discloses exemplary embodiments of the present invention.

[0010] 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.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] 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:

[0012] FIG. 1 is a side elevational view of two ground strap shield connectors in partial
cross section connecting two shielded cables in accordance with a first exemplary embodiment

of the present invention.

[0013] FIG. 2 is a perspective view of the ground strap shield connector of FIG. 1

connected to a shielded cable;

[0014] FIG. 3 is an exploded perspective view of the ground strap shield connector of
FIG. 2;
[0015] FIG. 4 is a perspective view of an upper member of a ground connector of FIG. 1;
[0016] FIG. 5 is a top plan view of the upper member of the ground connector of FIG. 4;
[0017] FIG. 6 is a front elevational view of the upper member of the ground connector of
FIG. 4;

3a
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[0018] FIG. 7 is a side elevational view of the upper member of the ground
connector of FIG. 4;

[oni19l FIG. 8 is a perspective view of a suppert sleeve of FIG. 1;
[0020] FIG. 9 is a front elevational view of the support sleeve of FIG. 8,

[0021] FIG. 10 is a side elevational view of the support sleeve of FIG. 8;

[0022] FIG. 11 is a top plan view of a terminal lug of FIG. 1;

[0023] FIG. 12 is a side elevational view of the terminal lug of FIG. 11;

[0024] FIG. 13 is a perspective view of two ground strap shield connectors
connecting two shielded cables in accordance with a second exemplary embodiment of the
present invention in which a splice is not shown for clarity;

[0025] FIG. 14 is an exploded side elevational view of the two ground strap shield
connectors of FIG. 13;

[0026] FIG. 15 is a side elevational view of the two ground strap shield connectors
of FIG. 13 in which the two shielded cables are spliced together;

[0027] FIG. 16 is a top plan view of the two ground strap shield connectors of FIG.
15; ;

[0028] FIG. 17 is a front elevational view of the ground strap shield connector of
FIG. 13; and

[0029] FIG. 18 is a front elevational view of an upper portion of the ground strap
shield connector of FIG. 17.

[0030] Throughout the drawings, like reference numerals will be understood to

refer to like parts, components and structures.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0031] A ground strap shield connector 11 in accordance with a first exemplary
embodiment of the present invention includes a substantially cylindrical support sleeve 12
disposable between an inner insulation layer 13 and a ground shield 14 of a cable 15, as
shown in FIGS. 1 - 12. A connecting member 16 is disposed on a portion of the ground
shield 14 such that the connecting member 16 substantially surrounds the support sleeve
12. A ground strap 17 has a first end connected to the connecting member 16 and a second
end connected to another connecting member 44, thereby maintaining the continuity of the
ground shield. The ground strap shield connector 11 of the first exemplary embodiment of

the present invention can be used with any cable having a ground shield.
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[0032] The first cable 15 includes a conductor 19 surrounded by the inner
insulation layer 13, as shown in FIGS. 2 and 3. The ground shield 14 surrounds the inner
insulation laver 13 An outer insnlation layer 20) surrounds the gronnd shield 14, Portions
of the inner insulation layer 13, the ground shield 14 and the outer insulation layer 20 are
removed from the cable 15 to prepare the cable to be spliced with a second cable 21, as
shown in FIG. 1.

{0033] The connecting member 16 preferably has an upper member 21 and a lower
member 22, as shown in FIG. 3. The lower member 22 has an inner surface 23 adapted to
engage the ground shield 14 of the cable 15. An outer surface 24 and the inner surface 23
are preferably substantially semi-cylindrical arcs, as shown in FIG. 6.

[0034] The upper member 21 has first and second unthreaded fastener openings 25
and 26 extending from the outer surface 24 to first and second mating surfaces 27 and 28,
respectively, as shown in FIG. 6. The first and second mating surfaces 27 and 28 are flat to
facilitate engaging corresponding mating surfaces 29 and 30 on the lower member 22, as
shown in FIGS. 2 and 3. The first and second fastener openings 25 and 26 are formed in
recesses 31 and 32 in the outer surface 24 of the upper member 21. First and second
fasteners 33 and 34 are received by the first and second fastener openings 25 and 26 in the
upper member 21 to secure the upper member to the lower member 22.

[0035] A third fastener opening 35 extends from the outer surface 24 to the lower
surface 23, as shown in FIGS. 6 and 7. The third fastener opening 35 is disposed between
the first and second fastener openings 25 and 26, as shown in FIG. 5. A groove 36 is
formed in the outer surface 24 of the upper member 21 and receives the ground strap 17.
The third fastener opening 35 is disposed in the groove 36. The third fastener opening 35
receives a third fastener 37 to secure the ground strap 17 to the upper member 21.
Preferably, the third fastener 37 is a hex head bolt. The third fastener opening 35 is
preferably threaded.

[0036] The lower member 22 has first and second threaded fastener openings 53
and 54 extending from the outer surface 64 to first and second mating surfaces 29 and 30,
respectively, as shown in FIG. 3. The first and second mating surfaces 29 and 30 are flat to
facilitate engaging corresponding mating surfaces 27 and 28 on the upper member 21, as
shown in FIGS. 2 and 3. The first and second fastener openings 53 and 54 are formed in

recesses 65 in the outer surface 64 of the lower member 22. The first and second fasteners
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33 and 34 are threadably received by the first and second fastener openings 53 and 54 in
the lower member 22 to secure the lower member to the upper member 21.

0037} A third fastener cpening 66 extends from the outer suiface 64 o the iuner
surface 67, as shown in FIG. 3. The third fastener opening 66 is disposed between the first
and second fastener openings 53 and 54, as shown in FIG. 3. A groove 68 is formed in the
outer surface 64 of the lower member 22. The third fastener opening 66 is disposed in the
groove 68. The third fastener opening 66 is preferably threaded. The lower member 22 is
substantially similar to the upper member 21 with the exception that the first and second
fastener openings 25 and 26 of the upper member 21 are not threaded, and the first and
second fastener openings 53 and 54 of the lower member 22 are threaded.

[0038] The support sieeve 12 is substantially cylindrical, as shown in FIGS. 3 and 8
— 10. The support sleeve 12 is disposed between the inner insulation layer 13 and the
ground shield 14, as shown in FIGS. 1 and 2. An opening 41 in the support sleeve 12
extends from a first end 38 to a second end 39. An inner surface 42 of the support sleeve
12 substantially surrounds the inner insulation layer 13. An outer surface 40 of the support
sleeve 12 is proximal the ground shield 14. A flange 43 can extend outwardly from the
second end 39 of the support sleeve 12 to facilitate gripping the support sleeve during
installation. The flange 43 can also limit the insertion depth of the support sleeve 12
between the inner insulation layer 13 and the ground shield 14.

[0039] A ground strap 17 extends from the first connecting member 16 to the
second connecting member 44, as shown in FIG. 1, to maintain continuity of the ground
shields 14 and 45. The ground strap 17 includes a terminal lug 46 and a braided wire 47.
The terminal lug 46 has a fastener opening 48 proximal a first end 49 that receives the third
fastener 37 to secure the terminal lug to the upper member 21 of the connecting member
16. The braided wire 47 1s connected to the second end 50 of the terminal lug 46 in any
suitable manner, such as by crimping. A second 56 of the braided wire 47 is connected to
a second terminal lug 57 in a substantially similar manner.

[0040] Preferably, the upper and lower members 21 and 22 of the connecting
member 16 are each unitarily formed as a single piece and are made of brass. The support

sleeve 12, the terminal lug 46 and the braided wire 47 are preferably made of copper.

Assembly and Operation
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[0041] An assembled ground strap shield connector assembly 51 is shown in FIG. 1
and includes the ground strap 17 connecting the first connecting member 16 connected to
the ground shield 14 of the first cable 15 to the sscond connecting member 44 connccicd o
the ground shield 45 of the second cable 21.

[0042] To connect the first connecting member 16 to the first cable 15, a portion of
the outer insulation layer 20 is removed to expose the ground shield 14. Portions of the
ground shield 14 and inner insulation layer 13 are removed to expose the conductor 19.
The ground shield 14 is separated from the inner insulation layer 13 such that the support
sleeve 12 can be inserted between the inner insulation layer 13 and the ground shield 1}4.
[0043] The upper and lower connecting members 21 and 22 are disposed on the
ground shield 14 such that the first and second mating surfaces 27 and 28 of the upper
member 21 contact the first and second mating surfaces 29 and 30 of the lower member 22,
as shown in FIG. 2. The first fastener 35 is inserted through the first unthreaded fastener
opening 25 in the upper member 21 and the corresponding threaded fastener opening 53 in
the lower member 22. The second fastener 34 is inserted through the second unthreaded
fastener opening 26 in the upper member 21 and the corresponding threaded fastener
opening 54 in the lower member 22.

[0044] The support sleeve 12 is then passed through an opening 52 formed by the
connected upper and lower members 21 and 22 such that the connecting member 16 is
positioned over the support sleeve 12. The flange 43 can be gripped to facilitate inserting
the support sleeve 12. The inner surface 42 of the support sleeve 12 is adjacent the inner
insulation layer 13 and the outer surface 40 is adjacent the ground shield 14. The first and
second fasteners 33 and 34 are then tightened to secure the connecting member 16 and
support sleeve 12 to the cable 15.

[0045] The second ground strap shield connector 18 is connected to the second
cable 21 in a substantially similar manner as installation of the first ground strap shield
connector 11. The second connecting member 44 is connected to the second cable 21 such
that the second support sleeve 53 is disposed between the inner insulation layer 54 and the
ground shield 45 of the second cable 21.

[0046] The first terminal lug 46 is disposed in the groove 46 of the upper member
21 of the first connecting member 16. The third fastener 37 passes through the fastener
opening 48 in the terminal lug 46 and the third fastener opening 35 in the upper connecting

member 21 to secure the terminal lug 46 to the first connecting member 16. A first end 55
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of the braided wire 47 is connected to the first terminal lug 46. A second end 56 of the
braided wire 47 is connected to the second terminal lug 57. A fastener 58 secures the
second terminal lug 57 to the second connecting member 44  Preferably, the first and
second ends 55 and 56 of the braided wire 47 are crimped to the first and second terminal
lugs 46 and 57, respectively. The ground shields 14 and 45 of the first and second cables
15 and 21 are connected such that the continuity thereof is maintained.

[0047] The conductor 19 of the first cable 21 and a conductor 59 of the second
cable 21 are inserted in opposite ends of a cylindrical tube (not shown). The cylindrical
tube is then crimped to secure the conductors 19 and 59 thereto. The cylindrical tube is
preferably either aluminum or copper and is determined by the conductor material. An
insulating material 60, such as rubber, covers the crimped tube. A first heat shrinking
member 61 covers the first ground strap connecting member 11 and extends from the outer
insulation layer 20 to the insulating material 60 of the crimped tube. A second heat
shrinking member 62 covers the second ground strap connecting member 18 and extends
from an outer insulation layer 63 of the second cable 21 to the insulating material 60 of the
crimped tube. Heat is then applied to the first and second heat shrinking members 61 and
62 to seal rthe connections at each end of the cables 15 and 21. The rounded outer surface
24 of the connecting members 16 and 44 facilitate heat shrinking the heat shrinking
members 61 and 62 thereon, and substantially prevent tearing of the heat shrink members

61 and 62.

Second Exemplary Embodiment

[0048] An assembled ground strap shield connector assembly 151 in accordance
with a second exemplary embodiment of the present invention is shown in FIG. 13. The
ground strap shicld connector assembly 151 in accordance with the second exemplary
embodiment is substantially similar to the ground strap shield connector assembly 51
according to the first exemplary embodiment except as noted below. Similar elements of
the second exemplary embodiment are identified with the same reference numeral as the
first exemplary embodiment except in the 100 series, i.e., identified as 1xx.

[0049] The second connecting member 144 is substantially identical to the first
connecting member 116. The upper member 121 has first and second outwardly extending
tabs 171 and 172, as shown in FIGS. 17 and 18. Lower surfaces 173 and 174 form mating

surfaces for mating with corresponding surfaces on the lower member 122. The first and
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second unthreaded fastener openings 175 and 176 are formed in the tabs 171 and 172.
First and second protrusions 177 and 178 extend axially on the outer surface 140 of the
upper member 121 to form the groove 14€ therebetween. Threaded first and second
fastener openings 191 and 192 in tabs 193 and 194 of the lower member 122 threadably
receive the first and second fasteners 133 and 134, as shown in FIGS. 13, 14 and 17. The
lower member 122 is substantially similar to the upper member 121 with the exception that
the first and second fastener openings 175 and 176 of the upper member 121 are not
threaded, and the first and second fastener openings 191 and 192 of the lower member 122
are threaded.

[0050] The third threaded fastener 137 is received is received in a third fastener
opening 135 disposed in the groove 146 of the upper member 121, as shown in FIGS. 17
and 18. First and second fastener openings 181 and 182 in the flat ground strap 117
receive the third fasteners 137 and 162 of the first and second connecting members 116 and
144. The first and second fastener openings 181 and 182 in the ground strap are preferably
elongated, as shown in FIGS. 13 and 16, to adjust for the distance between the cables 115
and 121 being spliced. '
[0051] The ground strap shield connector assembly 151 is assembled in
substantially similar manner as in the first exemplary embodiment, as shown in FIGS. 14 —
16. The ground strap 117 connected between the first and second connecting members 116
and 144 maintains the continuity of the ground shields 114 and 145 of the first and second
cables 115 and 121.

[0052] The foregoing embodiment 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 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.



WHAT IS CLAIMED IS:
1. A ground strap shield connector assembly, comprising:

first and second ground strap shield connectors connected to ends of first and second

cables, said first and second ground strap shield connectors including,

first and second substantially cylindrical support sleeves disposed between an

inner insulation layer and a ground shield of the first and second cables, respectively, and

first and second connecting members disposed on a portion of the ground shields
of the first and second cables such that said first and second connecting members
surround said first and second support sleeves, respectively, each of said first and second
connecting members having an upper member adjustably connected to a lower member to
facilitate disposing said first and second connecting members on said ground shields of

the first and second cables; and

a ground strap having a first end connected to said first connecting member secured to the
first cable and a second end connected to said second connecting member secured to the second

cable.

2. The ground strap shield connector assembly according to claim 1, wherein a flange

extends radially outwardly from ends of each of said first and second support sleeves.

3. The ground strap shield connector assembly according to claim 1, wherein first and
second protrusions extend upwardly from outer surfaces of each of said first and second

connecting members to facilitate receiving said ground strap therebetween.

10
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4. The ground strap shield connector assembly according to claim 1, wherein first and
second fasteners are disposed on opposite sides of said first and second connecting members to

secure said upper and lower members together.

5. The ground strap shield connector assembly according to claim 4, wherein a third
fastener adjustably secures each end of said ground strap to said first and second connecting

members.

6. The ground strap shield connector assembly according to claim1, wherein said first and

second connecting members each have a substantially circular circumference in cross section.

7. The ground strap shield connector assembly according to claim 4, wherein first and
second fastener openings in said first and second connecting members are disposed in recesses to

receive said first and second fasteners.

8. The ground strap shield connector assembly according to claim 4, wherein first and
second fastener openings in said first and second connecting members are disposed in outwardly

extending tabs to receive said first and second fasteners.

9. A ground strap shield connector assembly, comprising:

first and second ground strap shield connectors connected to ends of first and second

cables, said first and second ground strap shield connectors including:

first and second substantially cylindrical support sleeves disposed between an

inner insulation layer and a ground shield of the first and second cables, respectively, and

11
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first and second connecting members disposed on a portion of the ground shields
of the first and second cables such that said first and second connecting members

surround said first and second support sleeves, respectively; and

a ground strap having a first end connected to said first connecting member secured to the
first cable, a second end connected to said second connecting member secured to the second
cable, and first and second elongated slots to facilitate adjustably connecting to said first and

second connecting members.

10. A ground strap shield connector assembly kit, comprising:

first and second ground strap shield connectors connectable to ends of first and second
cables, said first and second ground strap shield connectors including first and second
substantially cylindrical support sleeves disposable between an inner insulation layer and a

ground shield of the first and second cables, respectively; and

first and second connecting members disposable on a portion of the ground shields of the
first and second cables such that said first and second connecting members surround said first
and second support sleeves, respectively, each of said first and second connecting members
having an upper member adjustably connectable to a lower member to facilitate disposing said

first and second connecting members on said ground shields of the first and second cables; and

a ground strap having a first end connectable to said first connecting member securable to
the first cable and a second end connectable to said second connecting member securable to the

second cable.

11.  The ground strap shield connector assembly kit according to claim 10, wherein a flange

extends radially outwardly from ends of each of said first and second support sleeves.

12
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12. The ground strap shield connector assembly kit according to claim 10, wherein first and
second protrusions extend upwardly from outer surfaces of each of said first and second

connecting members to facilitate receiving said ground strap therebetween.

13. The ground strap shield connector assembly kit according to claim 10, wherein first and
second fasteners are disposed on opposite sides of said first and second connecting members to

secure said upper and lower members together.

14. A ground strap shield connector assembly kit, comprising:

first and second ground strap shield connectors connectable to ends of first and second
cables, said first and second ground strap shield connectors including first and second
substantially cylindrical support sleeves disposable between an inner insulation layer and a

ground shield of the first and second cables, respectively; and

first and second connecting members disposable on a portion of the ground shields of the
first and second cables such that said first and second connecting members surround said first

and second support sleeves, respectively; and

a ground strap having a first end connectable to said first connecting member securable to
the first cable, a second end connectable to said second connecting member securable to the
second cable, and first and second elongated slots to facilitate adjustably connecting to said first

and second connecting members.

15. A method of splicing cables, comprising the steps of:

inserting a first support sleeve between an inner insulative layer and a ground shield of a

first cable;

disposing a first connecting member on the gfound shield of the first cable such that the

first connecting member surrounds the first support sleeve;

13
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connecting a ground strap to the first connecting member;

inserting a second support sleeve between an inner insulative layer and a ground shield of

a second cable;

disposing a second connecting member on the ground shield of the second cable such that

the second connecting member surrounds the second support sleeve;
connecting the ground strap to the second connecting member; and

sliding the ground strap with respect to the first and second connecting members to adjust

for a distance therebetween.

16.  The method of splicing cables according to claim 15, further comprising:

tightening fasteners on the first and second connecting members to secure the first and

second connecting members to the first and second cables, respectively.

14
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