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SELF-LOCKING CONNECTOR CLIP

FIELD OF INVENTION

[0001] The present application is directed to a self-locking
connector for connecting a circuit interrupter to a conductor
in an electrical device such as a dead tank circuit breaker.

BACKGROUND

[0002] Electrical devices such as dead tank circuit breakers
are typically comprised of one or more elongated tanks con-
taining one or more circuit interrupters to interrupt fault cur-
rents and prevent the occurrence of an arc fault. A dead tank
circuit breaker has a plurality of bushings that extend from an
outer surface of the tank. A conductor extends through the
length of each bushing and is often connected to the circuit
interrupter directly. The connection between the circuit inter-
rupter and the conductor is typically made by bolting or
pinning the circuit interrupter to the conductor coaxially or by
the use of insulating support tubes to support the circuit
interrupter on both ends. Known methods of attaching the
circuit interrupter to the conductor are costly and present
difficulty in accessibility and alignment of the conductors
within the bushings.

SUMMARY

[0003] A clip for securing a circuit interrupter to a conduc-
tor in an electrical device is comprised of a body having a
generally arcuate shape and legs having a first beveled por-
tion, a second flat portion and a third beveled portion, respec-
tively. The legs extend vertically from opposing sides of the
body from a connection point where the first beveled portions
of the legs connect to the body.

[0004] The clip is adapted for removable insertion into a
slot inside a housing structure of the circuit interrupter. The
body of the clip and the first beveled portion of each of the legs
of'the clip engage with a groove on a first end of the conductor
when the clip is inserted into the slot. The clip is disengaged
from the groove on the first end of the conductor when the clip
is removed from the slot.

[0005] A method of connecting a conductor to a circuit
interrupter within an electrical device comprises inserting a
first end of the conductor into an opening in an interrupter
housing structure. The first end of the conductor is adapted to
engage with the opening of the interrupter housing structure.
Then, the conductor is positioned within the interrupter hous-
ing structure so that a groove in the conductor is horizontally
aligned with a slot in the interrupter housing structure. Lastly,
a self-locking clip is inserted into the slot of the interrupter
housing so that a generally arcuate portion of the clip remove-
ably engages with an arcuate portion of the conductor to form
an interlock. The clip is disposed entirely within the inter-
rupter housing structure when removeably engaged with the
conductor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In the accompanying drawings, structural embodi-
ments are illustrated that, together with the detailed descrip-
tion provided below, describe exemplary embodiments of a
self-locking connector clip. One of ordinary skill in the art
will appreciate that a component may be designed as multiple
components or that multiple components may be designed as
a single component.
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[0007] Further, in the accompanying drawings and descrip-
tion that follow, like parts are indicated throughout the draw-
ings and written description with the same reference numer-
als, respectively. The figures are not drawn to scale and the
proportions of certain parts have been exaggerated for con-
venience of illustration.

[0008] FIG. 1 is an isometric view of a self-locking con-
nector clip embodied in accordance with the present inven-
tion;

[0009] FIG. 2 is side view of the self-locking connector
clip, showing a slot in a circuit interrupter for inserting the
self-locking connector clip therein;

[0010] FIG. 3 is a top view of the self-locking connector
clip and the circuit interrupter housing, showing the self-
locking connector clip in engagement with a conductor and
the interrupter slot;

[0011] FIG. 4 is a front elevational view of an exemplary
dead tank circuit breaker. An inset shows the location of the
self-locking connector clip within the housing of an inter-
rupter within the dead tank circuit breaker; and

[0012] FIG. 4a is an inset that depicts the connection
between the conductor and the circuit interrupter housing
using the self-locking connector clip embodied in accordance
with the present invention.

DETAILED DESCRIPTION

[0013] Referringto FIG. 1, a self-locking connector clip 10
embodied in accordance with the present invention is shown.
The self-locking connector clip 10 (hereinafter “clip™) is of a
generally U-shape and formed from a corrosion-resistant
metal. In one embodiment, the corrosion-resistant metal is
stainless steel having a tensile strength of about 600 MPa and
a thickness of about 6 mm. The clip 10 has a body 18 that is
generally arcuate, and two legs 12, 14 that are generally
linear. The legs 12, 14 extend from opposing side portions of
the body 18. The body and legs 18, 12, 14 of the clip 10 are
generally rigid, however, the rigidity may vary depending on
the application.

[0014] In that same embodiment, the clip 10 is about 110
mm in overall length and about 70 mm in overall width. The
body of the clip 18 is about 60 mm long and about 70 mm
wide and has a generally arcuate-shaped opening 20 that is
about 10 mm in length and about 65 mm in width formed
therein. The legs 12, 14 are each about 50 mm in length,
measured from their respective connection points with the
body 18. The legs 12, 14 are symmetrical and extend verti-
cally from opposing sides of the body 18. The legs 12, 14 have
a first beveled portion 11, a second flat portion 13, and a third
beveled portion 15, respectively. The first beveled portion 11
serves as the extension point of the legs 12, 14 from the body
of the clip 10. The second flat portion 13 of the legs 12, 14
extends from the corresponding first beveled portion 11. The
third beveled portion 15 extends from the second flat portion
13, respectively.

[0015] The first beveled portion 11 of the legs 12, 14 is
beveled gradually at about 1.5 mm over a length of about 6
mm. The second flat portion 13 of the legs is linear and about
36 mm in length. The third beveled portion 15 of the legs 12,
14 is beveled gradually, at about 1.5 mm over a length of 6
mm. The first beveled portion 11, second flat portion 13, and
third beveled portion 15 of the legs 12, 14 allow the clip 10 to
engage with a grooved portion 25 on a first end of a conductor
24.
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[0016] The connection between the conductor 24 and a
housing structure 40 of a circuit interrupter 60 may be made
by inserting the first end of the conductor 24 into an opening
42 in the interrupter housing structure 40. The groove 25 of
the conductor first end 24 may then be aligned horizontally
with a slot 28 formed within the interrupter housing structure
40. The clip 10 may then be inserted into the slot 28. The clip
10 holds the conductor 24 in place within the circuit inter-
rupter housing structure 40 by engaging with the grooved
portion 25 of the conductor 24 first end. The grooved portion
25 extends around the circumference of the conductor 24 first
end. In one embodiment, the clip 10 is adapted for mating
with a generally arcuate conductor 24 that is about 76 mm in
diameter.

[0017] The conductor 24 may be formed of copper, alumi-
num or another metal. The interrupter housing 40 is generally
formed of aluminum or another metal.

[0018] The clip 10 has a self-locking feature due to the
difference in thickness between the first and third beveled
portions 11, 15 and the second flat portion 13 of the legs 12,
14. The legs 12, 14 range in thickness from about 8 mm to
about 9.5 mm over their respective lengths. The difference in
thickness between the beveled portions of the legs 11, 15 and
the second flat portion 13 of the legs 12, 14 is about 1.5 mm
and locks the clip 10 securely in place when engaged with the
generally arcuate conductor 24.

[0019] In one embodiment, the third beveled portion 15 is
used initially to ease and slide the clip onto an outer surface of
the conductor 24. The third beveled portion 15 may ease the
transition of the outer surface of the conductor 24 to the
second flat portion 13 of the clip 10. The conductor 24 may
then come to rest against the generally arcuate portion of the
body 18 of the clip 10 after traveling over the first beveled
portion 11. In that same embodiment, the difference in dimen-
sions between the second flat portion 13 and the first beveled
portion 11 create an interlock between the clip 10 and the
outer surface of the conductor 24.

[0020] Referring now to FIGS. 2 and 3, the clip 10 is
designed to fit within a machined slot 28 formed in a housing
structure of a circuit interrupter 40. In one embodiment, the
clip 10 may be inserted into a slot 28 that is about 75 mm in
length and about 7 mm in width. The slot 28 is formed within
an interrupter housing 40 of a dead tank circuit breaker 50,
gas-insulted switchgear or similar electrical device. One hav-
ing ordinary skill in the art will recognize that other embodi-
ments of the self-locking clip 10 may be used in electrical
devices including but not limited to dead tank circuit breakers
50 and gas-insulated switchgear. Other embodiments may
employ a clip 10, a conductor 24, a conductor groove 25 and
a slot 28 with varying dimensions. When the clip 10 is used
with gas-insulated switchgear (not shown), the conductors 24
are generally telescoping in nature. The clip 10, in such an
embodiment, may be utilized when the conductor(s) 24 of the
gas-insulated switchgear is (are) in a fully extended position.
[0021] When the clip 10 is fully engaged with the conduc-
tor 24 inside the circuit interrupter housing 40, the legs 12, 14
extend laterally through the interrupter housing 40 and the
clip 10 is fully contained within an inner surface of the inter-
rupter housing 40.

[0022] The generally arcuate opening 20 in the body of the
clip 18 is used for gripping the clip 10 during its insertion and
removal. Tools are not required for installation of the clip 10
as the clip 10 can be accessed through an extended slot 29 in
the interrupter housing 40. The extended slot 29 connected to
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the interrupter housing slot 28 is large enough to accommo-
date reaching inside the interrupter housing 40 and grasping
the opening 20 of the clip 10. The clip 10 may then be
disengaged from the conductor 24 and the interrupter housing
40.

[0023] Referring now to FIGS. 4 and 4a, more than one clip
10 may be utilized per electrical device. For instance, in an
exemplary dead tank circuit breaker 50 there may be one or
more tanks 55 containing one or more circuit interrupters and
each tank 55 may have one or more bushings 44 attached
thereon. Each conductor 24 extends through the length of the
associated bushing 44. Each conductor 24 may require a clip
10 for attachment to an associated one of a plurality of inter-
rupter housing structures 40.

[0024] Theclip 10 provides ease of alignment when attach-
ing a conductor 24 to the housing structure of an interrupter
40. The conductor 24 will extend through the length of the
bushing 44 at the desired angle when connected to the inter-
rupter housing 40 using the clip 10. The conductor 24 may
extend diagonally or vertically in relation to the horizontal
plane of the interrupter housing 40. Further, the conductor 24
extends diagonally, vertically, or at another angle through the
length of the bushing 44.

[0025] As the clip 10 may be used in lieu of bolted connec-
tions between the interrupter housing 40 and the conductor
24, less friction will occur between the parts when the dead
tank circuit breaker 50 or similar device vibrates. For this
reason, the surface of the clip 10 may be less likely to erode
than prior bolted connections.

[0026] While the present application illustrates various
embodiments of a self-locking connector clip 10, and while
these embodiments have been described in some detail, it is
not the intention of the applicant to restrict or in any way limit
the scope of the appended claims to such detail. Additional
advantages and modifications will readily appear to those
skilled in the art. Therefore, the invention, in its broader
aspects, is not limited to the specific details, the representative
embodiments, and illustrative examples shown and
described. Accordingly, departures may be made from such
details without departing from the spirit or scope of the appli-
cant’s general inventive concept.

What is claimed is:

1. A clip for securing a circuit interrupter to a conductor in
an electrical device, said clip comprising:

a body having a generally arcuate shape; and

legs having a first beveled portion, a second flat portion and

a third beveled portion, respectively, said legs extending
vertically from opposing sides of said body from a con-
nection point wherein said first beveled portion of said
legs connect to said body,

said clip being adapted for removable insertion into a slot

in a housing structure of said circuit interrupter,

said second flat portion and said first beveled portion of

each of'said legs of said clip engaging with a groove on
a first end of said conductor when said clip is inserted
into said slot, and said clip disengaging from said groove
when said clip is removed from said slot.

2. The clip of claim 1 wherein when said clip is removeably
engaged with said conductor, said conductor is operable to
extend along a diagonal axis in relation to the plane of the
interrupter housing structure, said conductor extending
diagonally through a bushing attached to said electrical
device.
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3. Theclip of claim 1 wherein when said clip is removeably
engaged with said conductor, said conductor is operable to
extend along a vertical axis in relation to the plane of the
interrupter housing structure, said conductor extending ver-
tically through a bushing attached to said electrical device.

4. The clip of claim 1 wherein said clip is disposed entirely
within an inner surface of said interrupter housing structure
when said clip is removeably engaged with said conductor.

5. The clip of claim 1 wherein said clip legs are generally
linear.

6. The clip of claim 1 wherein when said clip is removeably
engaged with said conductor, said first beveled portion and
said second flat portion of said legs form an interlock with an
arcuate portion of said conductor.

7. The clip of claim 1 wherein said second flat portion of
said legs is longer than said beveled first end portion and said
beveled third end portion.

8. The clip of claim 1 wherein said clip is comprised of a
metal.

9. The clip of claim 8 wherein said metal is comprised of
stainless steel.

10. The clip of claim 1 wherein said third beveled portion
is used to slide the clip onto an outer surface of said conductor.

11. The clip of claim 1 wherein a generally arcuate opening
is disposed within said first end of said clip for gripping said
clip during removal from said housing structure of said circuit
interrupter.
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12. The clip of claim 1 wherein said legs extend laterally
through said interrupter housing structure when removeably
engaged with said conductor.

13. A method of connecting a conductor to a circuit inter-
rupter within an electrical device, comprising:

a. inserting a first end of a conductor into an opening in said
interrupter housing structure, said conductor first end
adapted to engage with said opening of said interrupter
housing structure;

b. positioning said conductor within said interrupter hous-
ing structure so that a groove in said conductor first end
is horizontally aligned with a slot in said interrupter
housing structure; and

c. inserting a self-locking clip into said interrupter housing
structure slot so that a generally arcuate portion of said
clip removeably engages with an arcuate portion of said
conductor first end to form an interlock, said clip dis-
posed entirely within said interrupter housing structure
when removeably engaged with said conductor.

14. The method of claim 13 wherein said slot in said
interrupter housing structure is created prior to inserting said
conductor first end into said housing opening.

15. The method of claim 13 wherein said self-locking clip
has legs that are operable to engage with said arcuate portion
of said conductor first end.



