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ABSTRACT OF THE DISCLOSURE

A contact retention assembly is for electrically connecting an electrical
apparatus to an electrical bus member. The contact retention assembly includes a bus
stab, a spring member and a terminal contact. The bus stab includes first and second
opposing sides, and at least one protrusion extending outwardly from a corresponding
one of the first side and second sides. The spring member includes first and second
opposing legs, an intermediate portion, and a number of openings. The terminal contact
1s electrically connected to the electrical apparatus, and is disposed between the bus stab
and the spring member. The first and second legs of the spring member are biased
toward one another to mechanically couple and electrically connect the terminal contact
to the bus stab. The protrusion is disposed in a corresponding one of the openings of the

spring member to retain the spring member on the bus stab.
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POWER DISTRIBUTION SYSTEM AND CONTACT
RETENTION ASSEMBLY THEREFOR
BACKGROUND
Field

The disclosed concept relates generally to power distribution systems and,
more particularly, to power distribution systems employing a number of electrical
apparatus. The disclosed concept also relates to contact retention assemblies for power
distributions systems.

Backeround Information

Electrical apparatus, such as electrical switching apparatus or electrical
meters used in power distribution systems, arc often mounted on or within an clectrical
enclosure (e.g., without limitation, a panelboard; a load center; a meter breaker panel)
either individually or in combination with other electrical meters or switchgear (¢.g.,
without limitation, circuit switching devices and circuit interrupters such as circuit
breakers, contactors, motor starters, motor controllers and other load controllers).

The electrical enclosure is typically coupled to and supported by a
structure such as, for example, a wall of a building, and includes a number of electrical
bus members. Electrical connector assemblies mechanically couple and electrically
connect the electrical apparatus to corresponding electrical bus members. Known
electrical connector assemblies typically include a clip member or a number of separate
fasteners that are structured to mechanically couple the electrical apparatus to a contact
stab of the desired electrical bus member. However, the use of separate fasteners is
disadvantagcous becausc it 1s time-consuming and requires scparate tools. Moreover,
space constraints within the interior of the electrical enclosure inhibit access to the
fasteners, making it difficult to achicve proper mechanical and/or clectrical connection
between the electrical apparatus and its corresponding electrical bus member.

While known clip or spring members overcome some of the foregoing
disadvantages concerning separate fasteners, they too suffer from their own unique set of
difficulties. In particular, the retention force of the clip or spring member for retaining

the clip or spring member on the contact stab and, therefore, maintaining the desired



10

15

20

25

30

CA 02887079 2015-04-01

13-LCS-713

mechanical and clectrical connections between the electrical bus member and the
electrical apparatus, is less than desired. That is, relatively little force is required to
overcome the retention force of the clip or spring member and disconnect the electrical
connector assembly. This can lead to an unintentional disconnection and/or can inhibit
electrical performance of the power distribution system.

There is, therefore, room for improvement in power distribution systems

and in contact retention assemblies therefor.

SUMMARY

These needs and others are met by embodiments of the disclosed concept,
which are directed to a contact retention assembly for power distribution systems.

As one aspect of the disclosed concept, a contact retention assembly is
provided for electrically connecting an electrical apparatus to an electrical bus member.
The contact retention assembly comprises: a bus stab structured to extend perpendicularly
outwardly from the electrical bus member, the bus stab comprising a first side, a second
side disposed opposite the first side, and at least one protrusion extending outwardly from
a corresponding one of the first side and the second side; a spring member comprising a
first leg, a second leg disposed opposite the first leg, an intermediate portion
interconnecting the first leg and the second leg, and a number of openings; and a terminal
contact structured to be electrically connected to the electrical apparatus, the terminal
contact being disposed between the bus stab and the spring member. The first leg of the
spring member and the second leg of the spring member are biased toward one another to
mechanically couple and electrically connect the terminal contact to the bus stab. The
protrusion of the bus stab is disposed in a corresponding one of the openings of the spring
member to retain the spring member on the bus stab.

The protrusion may be a rounded dome extending outwardly from the first
side of the bus stab, and the opening may be a hole extending through the first leg of the
spring member, wherein the rounded dome is disposed in the hole. The hole may have a
circumference, wherein an edge extends around the circumference and the edge is

rounded or smooth.
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The terminal contact may comprise a first portion and a second portion
extending perpendicularly outwardly from the first portion. The second portion may be
disposed between the second leg of the spring member and the second side of the bus
stab.

As another aspect of the disclosed concept, a power distribution system
comprises: a number of electrical bus members; a number of electrical apparatus; and at
least one contact retention assembly for electrically connecting the electrical apparatus to
the electrical bus members, cach of the at least one contact retention assembly
comprising: a bus stab extending perpendicularly outwardly from the electrical bus
member and comprising a first side, a second side disposed opposite the first side, and at
least one protrusion extending outwardly from a corresponding one of the first side and
the second side, a spring member comprising a first leg, a second leg disposed opposite
the first leg, an intermediate portion interconnecting the first leg and the second leg, and a
number of openings, and a terminal contact electrically connected to the electrical
apparatus and being disposed between the bus stab and the spring member. The first leg
of the spring member and the second leg of the spring member are biased toward one
another to mechanically couple and electrically connect the terminal contact to the bus
stab. The protrusion of the bus stab is disposed in a corresponding one of the openings of
the spring member to retain the spring member on the bus stab.

The bus stab may include a first protrusion and a second protrusion, and
the bus stab may further comprise a first stab segment and a second stab segment spaced
from the first stab segment, wherein the first protrusion extends outwardly from the first
side of the bus stab on the first stab segment, and where the second protrusion extends
outwardly from the second side of the bus stab on the second stab segment. The number
of electrical apparatus may be a plurality of electrical switching apparatus, and the at
least one contact retention assembly may be a plurality of contact retention assemblies.
Each of the contact retention assemblies may electrically connect and mechanically
couple a corresponding one of the electrical switching apparatus to a corresponding one

of the first stab segment and the second stab segment.
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BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the disclosed concept can be gained from the
following description of the preferred embodiments when read in conjunction with the
accompanying drawings in which:

Figure 1 is an isometric view of a portion of a power distribution system
and a number of contact retention assemblics therefor, in accordance with an embodiment
of the disclosed concept;

Figure 2 is an elevation view of the portion of the power distribution
systemn and contact retention assemblies therefor of Figure 1;

Figure 3 is a section view taken along line 3—3 of Figure 2;

Figure 4 is a section view taken along line 4—4 of Figure 2;

Figure 5 is an elevation view of the spring member of one of the contact
retention assemblics of Figure 4;

Figures 6-9 are isometric views of the spring member of Figure 5;

Figure 10 is an elevation view of onc of the contact retention assemblies
of Figure 4; and

Figures 11-14 are isometric views of the contact retention assembly of

Figure 10.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

For purposes of illustration, embodiments of the disclosed concept will be
described as applied to contact retention assemblies for retaining circuit breakers in a
load center, although it will become apparent that they could also be applied to retain any
known or suitable electrical apparatus (e.g., without limitation, clectrical meters; circuit
switching devices; circuit interrupters other than circuit breakers, such as contactors,
motor starters, motor controllers and other load controllers) in power distribution systems
other than load centers such as, for example and without limitation, panelboards and
meter breaker panels.

Directional phrases used herein, such as, for example, right, left, upward,

downward, inward, outward, above, below and derivatives thereof, relate to the

4.
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orientation of the elements shown in the drawings and are not limiting upon the claims
unless expressly recited therein.

As employed herein, the term “electrical bus” or “electrical bus member”
refers to any known or suitable electrical conductor which carries or transfers voltage,
current or power.

As employed herein, the term “bus stab” refers to a portion of the
electrical bus member to which a terminal contact of a corresponding electrical apparatus
(e.g., without limitation, an electrical switching apparatus; an clectrical meter) is
electrically connected.

As employed herein, the term “fastener” refers to any suitable connecting
or tightening mechanism expressly including, but not limited to, rivets, screws, bolts and
the combinations of bolts and nuts (e.g., without limitation, lock nuts) and bolts, washers
and nuts.

As employed herein, the statement that two or more parts are “coupled”
together shall mean that the parts are joined together either directly or joined through one
or more intermediate parts.

As employed herein, the term “number” shall mean onc or an integer
greater than one (i.e., a plurality).

Figure 1 shows a contact retention assembly 100 for electrically
connecting an clectrical apparatus, such as for example and without limitation, a circuit
breaker 6, to an electrical bus member 4 in a power distribution system 2. In the example
of Figure 1, the power distribution system 2 is a load center (partially shown), which
among other components, incorporates the aforementioned electrical bus member 4. The
circuit breaker 6 is mechanically coupled and electrically connected to the electrical bus
member 4 by way of the contact retention assembly 100, as described in greater detail
hereinbelow. For simplicity of illustration and economy of disclosure, only one contact
retention assembly 100 and one electrical apparatus (e.g., without limitation, circuit
breaker 6) is shown and described herein, in detail. It will, however, be appreciated that
any known or suitable number and/or configuration of circuit breakers (e.g., 6) or other
suitable electrical apparatus (e.g., without limitation, electrical meters; circuit switching

devices; circuit interrupters other than circuit breakers, such as contactors, motor starters,
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motor controller and other load controllers) (not shown) could be suitably mechanicaily
coupled and electrically connected using any known or suitable combination of the
disclosed contact retention assemblies (e.g., 100). It will further be appreciated that all of
the other contact retention assemblies, which are shown but not specifically described in
detail herein (for example, five contact retention assemblies 100 are shown in Figure 1,
and an additional contact retention assembly, which is hidden in Figure 1, electrically
connects and mechanically couples the circuit breaker 6 to the bus stab 102) are
preferably substantially identical.

Continuing to refer to Figure 1, and also to Figures 2-4, the contact
retention assembly 100 includes a bus stab 102, which extends perpendicularly outwardly
from the electrical bus member 4. The bus stab 102 includes first and second opposing
sides 104,100, and at least one protrusion 108, which extends outwardly from a
corresponding one of the first and second sides 104,106. The contact retention assembly
100 further includes a spring member 110 and a terminal contact 130, which is
electrically connected to the circuit breaker 6. The terminal contact 130 is disposed
between the bus stab 102 and the spring member 110, as will be further described in
detail hereinbelow.

As best shown in Figures 5-9, the spring member 110 includes a first leg
112, a second leg 114 disposed opposite the first leg 112, an intermediate portion 116
interconnecting the first and second legs 112,114, and a number of openings 118,120,122
(three are shown). In operation, the first leg 112 of the spring member 110 and the
second leg 114 of the spring member 110 are biased toward one another to mechanically
couple and electrically connect the terminal contact 130 to the bus stab 102. When the
contact retention assembly 100 is fully disposed on the bus stab 102, as shown for
example in Figures 3 and 4, the aforementioned protrusion 108 of the bus stab 102 1s
disposed in the opening 118 of the spring member 110. In this manner, the protrusion
108 helps to retain the spring member 110 on the bus stab 102 by preventing or resisting
it from undesirably sliding off of the bus stab 102. More specifically, in operation, as the
contact retention assembly 100 is slid onto the bus stab 102, the first and second legs
112,114 of the spring member 110 are spread open (i.c., apart; outwardly), and the spring

member 110 slides over the bus stab 102 and protrusion 108 thereof until the protrusion
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108 engages (1.¢., 1s disposed in), the opening 118 of the spring member 110, as shown.
Thus, the spring member 110 is providing a clamping force to the bus stab 102, in order
to electrically connect and mechanically couple the terminal contact 130 thereto, and the
protrusion 108 cooperates with the hole 118 to provide an increased retention force to
resist the assembly from undesirably or unintentionally becoming mechanically and/or
electrically disconnected from the bus stab 102.

In the example shown and described herein, the protrusion is a rounded
dome 108, which extends outwardly from the first side 104 of the bus stab 102, as best
shown in Figures 3 and 4. The corresponding opening is a hole 118 extending through
the first leg 112 of the spring member 110, wherein the rounded dome 108 is disposed in
the hole 118. It will be appreciated, however, that the protrusion 108 could be any
known or suitable alternative raised surface or feature (e.g., without limitation, a round
nib; a ramp; a square).

The hole 118 of the example spring member 110 has a circumference 132.
An edge 134 extends around the circumference 132, and the edge 134 is preferably
rounded or smooth, as best shown in Figures 8 and 9. In this manner, the rounded dome
108 can cooperate with the rounded or smooth edge 134 of the hole 118, for example,
while avoiding damage to the rounded dome 108 and/or plating (e.g., without limitation
copper plating) of the bus stab 102, which could be caused by sharp edges.

Referring to Figures 10-14, the terminal contact 130 of the example
retention assembly 100 includes a first portion 140 and a second portion 142. The second
portion 142 extends perpendicularly outwardly from the first portion 140. When the
contact retention assembly 100 is disposed on the bus stab 102, the second portion 142 is
disposed between the second leg 114 of the spring member 100 and the second side 106
of the bus stab 102, as best shown in Figures 3 and 4. The terminal contact 130
preferably further includes a first projection 144 and a second projection 146, and the
spring member 110 preferably includes three openings, namely a first hole 118, a second
hole 120 and a third hole 122. As previously discussed hereinabove, the protrusion or
rounded dome 108 of the bus stab 102 is disposed in the first hole 118. The first
projection 144 of the terminal contact 130 is disposed in the second hole 120, and the

second projection 146 of the terminal contact 130 is disposed in the third hole 122. The
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first hole 118 1is disposed in the first leg 112 of the spring member 110, as shown in
Figures 11, 13 and 14, and as previously discussed hereinabove. The second hole 120 is
disposed in the intermediate portion 116 of the spring member 112, and the third hole 122
is disposed in the second leg 114 of the spring member 110, as shown in Figures 12 and
14.

The first projection is preferably a coplanar extension 144 of the second
portion 142 of the terminal contact 130. The second projection is preferably a tab 146,
which projects laterally outwardly from the second portion 142 of the terminal contact
130, as best shown in Figures 10, 12 and 14 (see also Figure 4).

As shown in Figures 2-4 and 10, the first leg 112 of the example spring
member 110 further includes an angled portion 150, which extends outwardly away from
the first side 104 of the bus stab 102. The second portion 142 of the terminal contact 130
preferably further includes an angled portion 160. Such angled portion 160 of the second
portion 142 of the terminal contact 130 extends outwardly away from the second side 106
of the bus stab 102, opposite the angled portion 150 with the first leg 112 of the spring
member 110.

Referring again to Figures 1, 3 and 4, the bus stab 102 preferably includes
a first protrusion 108 and second protrusion 109, wherein the first protrusion 108 extends
outwardly from the first side 104 of the bus stab 102, and the second protrusion 109
extends outwardly from the second side 106 of the bus stab 102, as best shown in Figure
3. The bus stab 102 may include a first stab segment 170 and a second stab segment 180,
which is spaced from the first stab segment 170, as best shown in Figure 1. The first
protrusion 108 is preferably disposcd on the first side 104 of the first stab segment 170,
and the second protrusion 109 is preferably disposed on the sccond side 106 of the
second stab segment 180. Accordingly, it will be appreciated that two circuit breakers 6,
or other suitable other electrical apparatus (not shown) can be mechanically coupled and
clectrically connected to the bus stab 102 in an opposing end-to-end relationship (not
expressly shown). In other words, in accordance with one non-limiting example
embodiment of the disclosed concept, the power distribution system 2 may incorporate a
plurality of electrical switching apparatus, such as the circuit breaker 6 shown in Figure

1, and employ a plurality of the disclosed contact retention assemblies 100. Specifically,
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each of the contact retention assemblies 100 is employed to electrically connect and
mechanically couple a corresponding one of electrical switching apparatus 6 to a
corresponding one of the first stab segment 170 and the second stab segment 180. This
will further be appreciated with reference to Figure 1 wherein a plurality of contact
retention assemblies 100 are shown, however, for ease of illustration, the corresponding
electrical switching apparatus (e.g., 6) with which the terminal contact (e.g., 130) of each
contact retention assembly 100 is electrically connected, has been removed in Figure 1.

Accordingly, among other benefits, the disclosed contact retention
assembly 100 advantageously increases the retention force necessary to maintain the
desired electrical connection and mechanical coupling of electrical apparatus (e.g.,
without limitation, circuit breakers 6) to a corresponding bus stab 102 of a power
distribution system 2, by providing a protrusion (e.g., without limitation, rounded dome
108 or other suitable raised surface (not shown)) on the bus stab 102, which is received in
a corresponding hole 118 of the spring member 110. Thus, the disclosed concept permits
the spring member 110 to be made from a more electrically conductive, but relatively
lower strength material, thereby improving system performance by maintaining equal or
greater retention force as compared to existing bus stab contact designs (not shown). For
example and without limitation, the spring member 110 may be made from copper as
opposed to conventional contact spring members (not shown), which are typically made
from stainless steel.

While specific embodiments of the disclosed concept have been described
in detail, it will be appreciated by those skilled in the art that various modifications and
alternatives to those details could be developed in light of the overall teachings of the
disclosure. Accordingly, the particular arrangements disclosed are meant to be
illustrative only and not limiting as to the scope of the disclosed concept which is to be

given the full breadth of the claims appended and any and all equivalents thereof.
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What is claimed is:

1. A contact retention assembly for electrically connecting an electrical
apparatus to an electrical bus member, said contact retention assembly comprising:

a bus stab structured to extend perpendicularly outwardly from said
electrical bus member, said bus stab comprising a first side, a second side disposed
opposite the first side, and at least one protrusion extending outwardly from a
corresponding one of the first side and the second side;

a spring member comprising a first leg, a second leg disposed opposite the
first leg, an intermediate portion interconnecting the first leg and the second leg, and a
number of openings; and

a terminal contact structured to be electrically connected to said electrical
apparatus, said terminal contact being disposed between said bus stab and said spring
member,

wherein the first leg of said spring member and the second leg of said
spring member are biased toward one another to mechanically couple and electrically
connect said terminal contact to said bus stab, and

wherein said at least one protrusion of said bus stab is disposed in a
corresponding one of said openings of said spring member to retain said spring member
on said bus stab.

2. The contact retention assembly of claim 1 wherein said at least one
protrusion is a rounded dome extending outwardly from the first side of said bus stab;
wherein said corresponding one of said openings is a hole extending through the first leg
of said spring member; and wherein said rounded dome is disposed in the hole.

3. The contact retention assembly of claim 2 wherein the hole has a
circumference; wherein an edge extends around the circumference: and wherein said
edge is rounded or smooth.

4. The contact retention assembly of claim 1 wherein said terminal contact
comprises a first portion and a second portion extending perpendicularly outwardly from
the first portion; and wherein the second portion is disposed between the second leg of

said spring member and the second side of said bus stab.

-10-
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3. The contact retention assembly of claim 4 wherein said terminal contact
further comprises a first projection and a second projection; wherein said number of
openings of said spring member is a first hole, a second hole and a third hole; wherein
said at least one protrusion of said bus stab is disposed in the first hole; wherein said first
projection of said terminal contact is disposed in the second hole; and wherein said
second projection of said terminal contact is disposed in the third hole.

6. The contact retention assembly of claim 5 wherein said first hole is
disposed in the first leg of said spring member; wherein the second hole is disposed in the
intermediate portion of said spring member; and wherein the third hole is disposed in the
second leg of said spring member.

7. The contact retention assembly of claim 6 wherein said at least one
protrusion is a rounded protrusion extending outwardly from the first side of said bus
stab; wherein said first projection is a coplanar extension of the second portion of said
terminal contact, and wherein said second projection is a tab projecting laterally
outwardly from the second portion of said terminal contact.

8. The contact retention assembly of claim 4 wherein the first leg of said
spring member further comprises an angled portion; wherein the angled portion of said
spring member extends outwardly away from the first side of said bus stab; wherein the
second portion of said terminal contact further comprises an angled portion; and wherein
the angled portion of the second portion of said terminal contact extends outwardly away
from the second side of said bus stab opposite the angled portion of the first leg of said
spring member.

9. The contact retention assembly of claim 1 wherein said at least one
protrusion of said bus stab is a first protrusion and a second protrusion; wherein said first
protrusion extends outwardly from the first side of said bus stab; and where said second
protrusion extends outwardly from the second side of said bus stab.

10.  The contact retention assembly of claim 9 wherein said bus stab further
comprises a first stab segment and a second stab segment spaced from said first stab
segment; wherein said first protrusion is disposed on the first side of said first stab
segment; and wherein said second protrusion is disposed on the second side of said

second stab segment.

11-
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11. A power distribution system comprising:
a number of electrical bus members;
a number of electrical apparatus; and
at least one contact retention assembly for electrically connecting said
electrical apparatus to said electrical bus members, each of said at least one contact
retention assembly comprising;:

a bus stab extending perpendicularly outwardly from said electrical
bus member and comprising a first side, a sccond side disposed opposite the first side,
and at lcast one protrusion extending outwardly from a corresponding one of the first side
and the second side,

a spring member comprising a first leg, a second leg disposed
opposite the first leg, an intermediate portion interconnecting the first leg and the second
leg, and a number of openings, and

a terminal contact electrically connected to said electrical
apparatus and being disposed between said bus stab and said spring member,

wherein the first leg of said spring member and the second leg of
said spring member are biased toward one another to mechanically couple and
electrically connect said terminal contact to said bus stab, and

wherein said at least one protrusion of said bus stab is disposed in
a corresponding one of said openings of said spring member to retain said spring member
on said bus stab.

12. The power distribution system of claim 11 wherein said at least one
protrusion is a rounded dome extending outwardly from the first side of said bus stab;
wherein said corresponding one of said openings is a hole extending through the first leg
of said spring member; wherein said rounded dome 1s disposed in the hole.

13.  The power distribution system of claim 12 wherein the hole has a
circumference; wherein an edge extends around the circumference; and wherein said
edge is rounded or smooth.

14.  The power distribution system of claim 11 wherein said terminal contact

comprises a first portion and a second portion extending perpendicularly outwardly from

-12-
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the first portion; and wherein the second portion is disposed between the second leg of
said spring member and the second side of said bus stab.

5. The power distribution system of claim 4 wherein said terminal contact
further comprises a first projection and a second projection; wherein said number of
openings of said spring member is a first hole, a second hole and a third hole; wherein
said at least one protrusion of said bus stab is disposed in the first hole; wherein said first
projection of said terminal contact is disposed in the second hole; and wherein said
second projection of said terminal contact is disposed in the third hole.

16.  The power distribution system of claim 15 wherein said first hole is
disposed in the first leg of said spring member; wherein the second hole is disposed in the
intermediate portion of said spring member; and wherein the third hole is disposed in the
second leg of said spring member.

17.  The power distribution system of claim 16 wherein said at least one
protrusion is a rounded protrusion extending outwardly from the first side of said bus
stab; wherein said first projection is a coplanar extension of the second portion of said
terminal contact; and wherein said second projection is a tab projecting laterally
outwardly from the second portion of said terminal contact.

18.  The power distribution system of claim 14 wherein the first leg of said
spring member further comprises an angled portion; wherein the angled portion of said
spring member extends outwardly away from the first side of said bus stab; wherein the
second portion of said terminal contact further comprises an angled portion; and wherein
the angled portion of the second portion of said terminal contact extends outwardly away
from the second side of said bus stab opposite the angled portion of the first leg of said
spring member.

19.  The power distribution system of claim 11 wherein said at least one
protrusion of said bus stab is a first protrusion and a second protrusion; wherein said bus
stab further comprises a first stab segment and a second stab segment spaced from said
first stab segment; wherein said first protrusion extends outwardly from the first side of
said bus stab on said first stab segment; and where said second protrusion extends

outwardly from the second side of said bus stab on said second stab segment.

-13-
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20.  The power distribution system of claim 19 wherein said number of
clectrical apparatus is a plurality of electrical switching apparatus; wherein said at least
one contact retention assembly is a plurality of contact retention assemblies; and wherein
cach of said contact retention assemblies electrically connects and mechanically couples
a corresponding one of said electrical switching apparatus to a corresponding one of said

first stab segment and said second stab segment.

-14-
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