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ABSTRACT OF THE DISCLOSURE

An adapter assembly is for a switching device assembly of an el'ectrical system.
The electrical system includes a bus assembly. The switching device assembly includes at least
one cable and at least one electrical switching apparatus. The cable 1s electrically connected to
the bus assembly. The electrical switching apparatus has a switching device lug member, a
switching device lug fastener, and a load terminal. The switching device lug fastener connects
the load terminal to the switching device lug member. The adapter assembly includes: a housing
assembly having a base member; and at least one interconnect assembly including: an adapter
lug member coupled to the base member, the adapter lug member receiving the cable, an adapter
fastener securing the cable to the adapter lug member, and an adapter terminal coupled to the
adapter lug member and the switching device lug member 1n order to provide an electrical

pathway therebetween.
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SWITCHING DEVICE ASSEMBLY AND ADAPTER ASSEMBLY THEREFOR

BACKGROUND

Field

The disclosed concept pertains generally to switching device assemblies and,
more particularly to switching device assemblies including for example electrical switching
apparatus. The disclosed concept also pertains to adapter assemblies for switching device
assemblies.

Background Information

Known switching device assemblies include electrical switching apparatus, such
as but not limited to molded case circuit breakers. A circuit breaker includes a non-conductive
housing assembly that encloses a pair of separable contacts, an operating mechanism, a trip
device, and other components. External to the enclosed space, the circuit breaker includes a
terminal screw and a conductive terminal lug. The terminal lug is structured to be coupled to,
and placed 1n electrical communication with, an external conductor, typically a line or load
conductor. The external conductor may be, but is not limited to, a generally cylindrical cable.
As such, the terminal lug may define a circular bore or opening into which the cable may be
placed.

The terminal screw 1s movably coupled to the terminal lug and is structured to
secure the cable to the terminal lug. That 1s, the terminal screw is structured to move between
two positions, a first position, wherein the terminal screw is not set, and a second position,
wherein the terminal screw i1s set. For example, the terminal lug may include a threaded bore
that is contiguous with the opening for the cable. When the terminal screw is in the first
position, the terminal screw does not bias the cable against the terminal lug. When the cable is
located 1n the terminal lug bore and the terminal screw is moved into the set, second position, the
terminal screw biases the cable against the terminal lug. That is, the terminal screw is drawn
tight against the cable.

Known electrical switching apparatus may become undesirably limited by the size
of the cable they can receive. For example, in certain situations it may be necessary to employ a

larger cable, such as to accommodate regulatory changes (e.g., changes to the National Electric

Code (NEC)), or during a longer run period to address voltage drop issues.
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There 1s, therefore, room for improvement in switching device assemblies and in
adapter assemblies therefor.

SUMMARY

These needs and others are met by embodiments of the disclosed concept, which
are directed to a switching device assembly and adapter assembly therefor, which among other
benetits, allow a number of relatively large cables to be received by a corresponding number of
electrical switching apparatus.

In accordance with one aspect of the disclosed concept, an adapter assembly for a
switching device assembly of an electrical system is provided. The electrical system includes at
least one bus assembly. The switching device assembly includes at least one cable and at least
one electrical switching apparatus. The cable is electrically connected to the bus assembly. The
electrical switching apparatus includes a switching device lug member, a switching device lug
fastener, and a load terminal. The switching device lug fastener connects the load terminal to the
switching device lug member. The adapter assembly comprises: a housing assembly comprising
a base member; and at least one interconnect assembly comprising: an adapter lug member
coupled to the base member, the adapter lug member being structured to receive the cable, an
adapter fastener structured to secure the cable to the adapter lug member, and an adapter terminal
coupled to the adapter lug member and structured to be connected to the switching device lug
member 1n order to provide an electrical pathway therebetween.

As another aspect of the disclosed concept, a switching device assembly for an
electrical system 1s provided. The electrical system includes a bus assembly. The switching
device assembly comprises: at least one cable electrically connected to the bus assembly; at least
one electrical switching apparatus comprising: a switching device lug member, a switching
device lug fastener, and a load terminal, the switching device lug fastener connecting the load

terminal to the switching device lug member; and an adapter assembly comprising: a housing
assembly comprising a base member, and at least one interconnect assembly comprising: an
adapter lug member coupled to the base member, the adapter lug member receiving the cable, an
adapter fastener securing the cable to the adapter lug member, and an adapter terminal coupled to
each of the adapter lug member and the switching device lug member in order to provide an

electrical pathway therebetween.
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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 switching device assembly, partially shown 1n
simplified form, and adapter assembly therefor, in accordance with a non-limiting embodiment
of the disclosed concept;

Figure 2 is a top plan view of a portion of the switching device assembly and
adapter assembly therefor of Figure 1, shown with the cover open in order to see hidden
structures;

Figure 3 is an exploded isometric view of the adapter assembly of Figure 2;

Figure 4 is a partially assembled isometric view of the adapter assembly of Figure
3, shown with the cover open in order to see hidden structures;

Figure 5 is a partially exploded isometric view of the adapter assembly of Figure

4;

Figure 6 is another partially exploded isometric view of the adapter assembly of
Figure 5;

Figure 7 is a rear isometric view of a portion of the adapter assembly of Figure 6;
and

Figure 8 is an exploded isometric view of a portion of the switching device

assembly of Figure 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

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

one or more intermediate parts.
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As employed herein, the statement that two or more parts or components
“engage”’ one another shall mean that the parts touch and/or exert a force against one another
either directly or through one or more intermediate parts or components.

As employed herein, the term “coupling member” 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 term “clearance hole™ shall refer to a hole in a
component, such as a cover, that is structured to receive an external component, such as a
coupling member of a meter stack, in order to minimize clearance distance between the meter
stack and the cover.

As employed herein, the term “lug member” shall refer to a lug member that is
structured to receive a cable, or range of cables, of a predetermined size. For example, a 2/0 lug
member 18 structured to receive cables up to a maximum size of a 2/0 AWG (American Wire
Gauge) cable (1.€., cable having a cross sectional area of around 88 square millimeters per AWG
standards, measured without insulation). Likewise, a 4/0 lug member is structured to receive
cables up to a maximum size of a 4/0 AWG cable (i.e., cable having a cross sectional area of
around 141 square millimeters per AWG standards, measured without insulation).

As employed herein, the term “batwing” shall refer to a recessed region in a lug
member into which a cable is pressed, thereby strengthening the connection between the cable
and the lug member.

As employed herein, the phrase “directly received” shall mean that one
component, such as a cable, extends into and engages another component, such as a lug member.

As employed herein, the phrase “indirectly received” shall mean that one
component, such as a cable, is spaced from (i.e., does not engage), but is electrically connected
with another component, such as a lug member.

Figure 1 shows a switching device assembly 100 in accordance with a non-
limiting embodiment of the disclosed concept. The example switching device assembly 100 is
for an electrical system (e.g., meter stack 2, shown in simplified form in phantom line drawing).

The switching device assembly 100 includes a number of cables 104,106 (partially shown in
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simplified form in Figure 1), a number of electrical switching apparatus (e.g., circuit breakers
120,150), and an adapter assembly 200. The meter stack 2 includes a number of bus assemblies
4,6. Each of the cables 104,106 is electrically connected with a respective one of the bus
assemblies 4,6. The cables 104,106 are each preferably 4/0 AWG cables (i.e., have a cross
sectional area of around 141 square millimeters per AWG standards, measured without
insulation).

As shown m Figure 2, the circuit breakers 120,150 each include a respective
switching device lug member 122,152 and a respective switching device lug fastener 124,154.
The switching device lug members 122,152 are each preferably 2/0 lug members. Thus, it will
be appreciated that the switching device lug members 122,152 are not structured to directly
recerve the respective cables 104,106. As will be discussed below, the adapter assembly 200
advantageously allows the relatively large cables 104,106 to be indirectly received by the
respective switching device lug members 122,152, thereby electrically connecting the respective
cables 104,106 with the respective circuit breakers 120,150.

As shown in Figure 3, the example adapter assembly 200 includes a housing
assembly 210 and a number of interconnect assemblies 310,350 (two are shown). The
interconnect assemblies 310,350 each provide an electrical pathway between the respective
cables 104,106 (Figure 1 and Figure 2) and the respective circuit breakers 120,150 (Figure 1 and
Figure 2). The housing assembly 210 supports each of the interconnect assemblies 310,350 and
electrically isulates the first interconnect assembly 310 from the second interconnect assembly
350. The housing assembly 210 includes a base member 212, a cover 214, and a coupling
member (e.g., screw 216). The base member 212 and the cover 214 are each preferably injection
molded components (e.g., without limitation, made of a thermoplastic material).

Each of the interconnect assemblies 310,350 includes a respective adapter lug
member 312,352, a respective adapter fastener 314,354, a respective coupling member 318,358,
and a respective adapter terminal 320,360. The adapter lug members 312,352 are each
preferably 4/0 lug members that directly receive the respective cables 104,106 (Figure 1 and
Figure 2). Each of the adapter fasteners 314,354 is a set screw that secures a corresponding one
of the cables 104,106 to the respective adapter lug members 312,352. More specifically, the
adapter fastener 314 presses (i.e., forces) the cable 104 into the adapter lug member 312. The
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adapter fastener 354 presses (i.€., forces) the cable 106 into the adapter lug member 352.
Additionally, as shown in Figure 3, each of the adapter lug members 312,352 includes a number
of batwings (two batwings 316,317 are shown on the adapter lug member 312, and two batwings
356,357 are shown on the adapter lug member 352). In operation, the adapter fasteners 314,354
press the respective cables 104,106 (Figure 1 and Figure 2) into the respective batwings
316,317,356,357 1n order to strengthen the connection between the cables 104,106 (Figure 1 and
Figure 2) and the respective adapter lug members 312,352.

Continuing to refer to Figure 3, in operation, the cover 214 of the housing
assembly 210 is removably coupled to the base member 212, and each of the adapter lug
members 312,352 is coupled to the base member 212 and located internal with respect to the
cover 214 and the base member 212. Thus, the cover 214 and the base member 212 house and
protect the adapter lug members 312,352 and the adapter fasteners 314,354. The cover 214 is in
part coupled to the base member 212 by a snap-fit mechanism. Specifically, the base member
212 includes a number of slots 218,219,220,221. The cover 214 includes a mounting portion
222 and a number of flexible retention members 226,230,234.238. Each of the flexible retention
members 226,230,234,238 mcludes a respective elongated portion 227,231,235,239 and a
respective hook portion 228,232,236,240. The elongated portions 227,231,235,239 extend from
the mounting portion 222. The hook portions 228,232,236,240 extend from the respective
elongated portions 227,231,235,239 and are spaced from the mounting portion 222. During
assembly, once the adapter lug members 312,352 and the adapter fasteners 314,354 are located
within the base member 212, each of the flexible retention members 226,230,234.238 slides
within a corresponding one of the slots 218,219,220,221, and the hook portions 228,232,236,240

advantageously allow the cover 214 to be secured. In this manner, the flexible retention
members 226,230,234,238 maintain the cover 214 on the base member 212

As shown 1n Figure 4, the cover 214 has a thru hole 223 and the base member 212
has an aperture 213. Referring to Figure 5 and Figure 6, the screw 216 extends through the thru
hole 223 and 1nto the aperture 213 (Figure 6) in order to further couple the cover 214 to the base
member 212. Thus, 1n addition to being coupled to the base member 212 by a snap-fit

mechamsm, the cover 214 1s further secured to the base member 212 by way of the screw 216.
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Referring to Figure 7, each of the adapter terminals 320,360 includes a first
clongated portion 324,364 and a second elongated portion 326,366 extending from the first
elongated portion 324,364. The first elongated portions 324,364 are each at a respective angle
325,365 with respect to the second elongated portions 326,366. The angles 325,365 are each
preferably between 125 degrees and 145 degrees. The adapter lug members 312,352 (Figure 2)
are oriented 1n a similar configuration with respect to the switching device lug members 122,152
(Figure 2). As shown in Figure 2, the switching device lug members 122,152 face in a first
direction 121,151 and the adapter lug members 312,352 face in a second direction 311,351. The
first directions 121,151 are at an angle 123,153 of between 125 degrees and 145 degrees with
respect to the second directions 311,351. As a result of this configuration, bending of the cables
104,106 (Figure 1 and Figure 2) 1s advantageously minimized. In other words, the cables
104,106 (Figure 1 and Figure 2) do not need to be bent any more than as depicted in Figure 1 in
order to be indirectly received by the circuit breakers 120,150 (Figure 1 and Figure 2).
Moreover, it will be appreciated that the first elongated portions 324,364 are each coupled to the
respective adapter lug members 312,352, and the second elongated portions 326,366 are each
connected to the respective switching device lug members 122,152, As a result, the adapter
terminals 320,360 provide an electrical pathway between the respective adapter lug members
312,352 and the respective switching device lug members 122,152.

More specifically, and with reference to Figure 8, the adapter terminals 320,360
each have a respective thru hole 322,362. The adapter lug members 312,352 each have an
aperture 315,355. In operation, the coupling members 318,358 extend through the respective
thru holes 322,362 of the adapter terminals 320,360 and into the respective apertures 315,355 of
the adapter lug members 312,352. Thus, the coupling members 318,358 are connected with the
respective adapter lug members 312,352 and the respective adapter terminals 320,360 in order to
clectrically connect the adapter lug members 312,352 to the adapter terminals 320,360. The
coupling members 318,358 also partially secure the adapter terminals 320,360 to the base
member 212,

In addition, each of the adapter terminals 320,360 is also coupled to the base

member 212 by a snap-fit mechanism. Referring to Figure 7, the base member 212 includes a

number of flexible retention members 250,251,252,253. The adapter terminal 320 is located
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between the flexible retention members 252,253. Similarly, the adapter terminal 360 is located
between the flexible retention members 250,251, It will be appreciated that during assembly,
when the adapter terminals 320,360 are pressed between the respective tlexible retention
members 250,251,252.253, the flexible retention members deflect in order to allow the
respective adapter terminals 320,360 to be securely mounted on the base member 212.

As shown in Figure 8, the second elongated portions 326,366 of the adapter
terminals 320,360 are structured to extend into the respective switching device lug members
122,152. Similarly, the load terminals 126,156 extend into the respective switching device lug
members 122,152, The adapter terminals 320,360 are located between the respective switching
device lug fasteners 124,154 and the respective load terminals 126,156. Furthermore, each of the
switching device lug fasteners 124,154 forces (i.e., presses) the respective adapter terminal
320,360 into the respective load terminal 126,156. Thus, the switching device lug fasteners
124,154 connect the respective load terminals 126,156 and the respective adapter terminals
320,360 to the respective switching device lug members 122,152, As a result, each of the cables
104,106 1s electrically connected with a corresponding one of the circuit breakers 120,150,

Thus, although the circuit breakers 120,150 do not directly receive the respective cables 104,106,
the adapter assembly 200 advantageously allows the relatively large cables 104,106 to be
indirectly received by the respective circuit breakers 120,150.

Referring again to Figure 1, the meter stack 2 further includes a plate member 8
(shown in simplified form in phantom line drawing) and a coupling member 10 (shown in
simplified form in phantom line drawing) coupled to the plate member 8. The plate member §
partially overlays (i.e., when viewed from a top plan view, is on top of) the adapter assembly 200
and 1s coupled to the bus assemblies 4,6. Additionally, the cover 214 has a clearance hole 224.
As shown, the clearance hole 224 receives the coupling member 10. In this manner, the adapter

assembly 200 advantageously accommodates the coupling member 10 without any undesirable

interference. It will, however, be appreciated that having a clearance hole 1s not meant to be a

limiting aspect to the disclosed concept. Specifically, suitable alternative adapter assemblies (not

shown) employed in other electrical systems (not shown) may not require a clearance hole.
Although the disclosed concept has been described in association with the meter

stack 2 (Figure 1), it will be appreciated that the adapter assembly 200 or a similar suitable
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alternative adapter assembly (not shown) may be implemented with other electrical systems
(e.g., load centers). Additionally, while the disclosed concept has been described in association
with the relatively large 4/0 AWG cables 104,106 (Figure 1 and Figure 2) being indirectly
recerved by the 2/0 lug members 312,352, it will be appreciated that a similar suitable alternative
adapter assembly (not shown) may be employed in order to perform the desired function of
allowing a number of cables (not shown) of a given size to be indirectly received by a
corresponding number of lug members (not shown) of a different size (i.e., lug members
structured to receive a cable of a different size).

Accordingly, it will be appreciated that the disclosed concept provides for an
improved (e.g., without limitation, more versatile, more accommodating) switching device
assembly 100 and adapter assembly 200 therefor, which among other benefits, allows a number
of relatively large cables 104,106 to be indirectly received by a number of circuit breakers
120,150, as desired.

While specific embodiments of the disclosed concept have been described in
detail, 1t will be appreciated by those skilled 1n 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 1s Claimed is:

1. An adapter assembly for a switching device assembly of an electrical system, said
electrical system comprising at least one bus assembly, said switching device assembly
comprising at least one cable and at least one electrical switching apparatus, said at least one
cable being electrically connected to said at least one bus assembly, said at least one electrical
switching apparatus comprising a switching device lug member, a switching device lug fastener,
and a load terminal, said switching device lug fastener connecting said load terminal to said
switching device lug member, said adapter assembly comprising:

a housing assembly comprising a base member; and
at least one interconnect assembly comprising:
an adapter lug member coupled to said base member, said adapter lug
member being structured to receive said at least one cable,
an adapter fastener structured to secure said at least one cable to said
adapter lug member, and
an adapter terminal coupled to said adapter lug member and structured to
be connected to said switching device lug member 1n order to provide an electrical pathway

therebetween.

2. The adapter assembly of Claim 1 wherein said at least one interconnect assembly
further comprises a coupling member; wherein said adapter terminal has a thru hole; wherein
said coupling member extends through the thru hole of said adapter terminal; and wherein said

coupling member 1s connected to said adapter lug member.

3. The adapter assembly of Claim 2 wherein said adapter terminal comprises a first
elongated portion and a second elongated portion; wherein the first elongated portion is coupled
to said adapter lug member; wherein the second elongated portion extends from the first
elongated portion; wherein the second elongated portion is structured to be connected to said
switching device lug member; and wherein the first elongated portion is disposed at an angle of

between 125 degrees and 1435 degrees with respect to the second elongated portion.
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4, The adapter assembly of Claim 1 wherein said at least one interconnect assembly
comprises a first interconnect assembly and a second interconnect assembly; and wherein said

first interconnect assembly is electrically insulated from said second interconnect assembly.

5. The adapter assembly of Claim 1 wherein said adapter terminal 1s coupled to said

base member by a snap-fit mechanism.

6. The adapter assembly of Claim 5 wherein said base member comprises a first
tlexible retention member and a second flexible retention member; wherein said adapter terminal
1s disposed between said first flexible retention member and said second flexible retention
member; and wherein each of said first flexible retention member and said second flexible

retention member secures said adapter terminal to said base member.

7. The adapter assembly of Claim 1 wherein said housing assembly further
comprises a cover removably coupled to said base member; and wherein said adapter lug

member 1s disposed internal with respect to said base member and said cover.
8. The adapter assembly of Claim 7 wherein said cover has a clearance hole.

9. The adapter assembly of Claim 7 wherein said cover comprises a mounting
portion and a number of flexible retention members extending from the mounting portion;
wherein said base member has a number of slots; and wherein, when each of said flexible

retention members is disposed in a corresponding one of said number of slots, said flexible

retention members maintain said cover on said base member.

10.  The adapter assembly of Claim 9 wherein each of the flexible retention members
comprises an elongated portion and a hook portion; wherein the elongated portion extends from
the mounting portion; wherein the hook portion extends from the elongated portion; and wherein

the hook portion 1s spaced from the mounting portion.
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11.  The adapter assembly of Claim 9 wherein said housing assembly further
comprises a coupling member; wherein said cover has a thru hole; wherein said base member has
an aperture; wherein said coupling member extends through the thru hole of said cover; and
wherein said coupling member extends into the aperture of said base member in order to couple

sald cover to said base member.

12. A switching device assembly for an electrical system, said electrical system
comprising at least one bus assembly, said switching device assembly comprising:
at least one cable structured to be electrically connected to said at least one bus
assembly;
at least one electrical switching apparatus comprising:
a switching device lug member,
a switching device lug fastener, and
a load terminal, said switching device lug fastener connecting said load
terminal to said switching device lug member; and
an adapter assembly comprising:
a housing assembly comprising a base member, and
at least one interconnect assembly comprising:
an adapter lug member coupled to said base member, said adapter
lug member receiving said at least one cable,
an adapter fastener securing said at least one cable to said adapter
lug member, and

an adapter terminal coupled to each of said adapter lug member

and said switching device lug member in order to provide an electrical pathway therebetween.

13. The switching device assembly of Claim 12 wherein said adapter lug member
faces 1n a first direction; wherein said switching device lug member faces in a second direction;
and wherein the first direction 1s disposed at an angle of between 125 degrees and 145 degrees

with respect to the second direction.
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14.  The switching device assembly of Claim 12 wherein said adapter lug member has
a number of batwings; and wherein said adapter fastener presses said at least one cable into each

of the number of batwings.

15.  The switching device assembly of Claim 12 wherein said adapter terminal extends
into said switching device lug member; wherein said load terminal extends into said switching
device lug member; wherein said adapter terminal is disposed between said switching device lug
fastener and said load terminal; wherein said switching device lug fastener forces said adapter
terminal into said load terminal, thereby electrically connecting said at least one cable to said at

least one electrical switching apparatus.

16.  The switching device assembly of Claim 15 wherein said at least one cable
comprises a first cable and a second cable; wherein said at least one electrical switching
apparatus comprises a first electrical switching apparatus and a second electrical switching
apparatus; wheremn said at least one mterconnect assembly comprises a first interconnect
assembly and a second interconnect assembly; wherein said first interconnect assembly
electrically connects said first cable to said first electrical switching apparatus; and wherein said
second interconnect assembly electrically connects said second cable to said second electrical

switching apparatus.

17.  The switching device assembly of Claim 16 wherein each of said switching
device lug member of said first electrical switching apparatus and said switching device lug

member of said second electrical switching apparatus is a 2/0 lug member; and wherein each of
said adapter lug member of said first interconnect assembly and said adapter lug member of said

second interconnect assembly 1s a 4/0 lug member.

18.  The switching device assembly of Claim 16 wherein said electrical system is a

meter stack.



CA 02911355 2015-11-05

14-LCS-183
_14-

19.  The switching device assembly of Claim 18 wherein said first electrical switching
apparatus 1s a first circuit breaker; and wherein said second electrical switching apparatus is a

second circuit breaker.

20.  The switching device assembly of Claim 18 wherein said meter stack further
comprises a plate member and a coupling member; wherein said plate member is coupled to said
at least one bus assembly; wherein said plate member is structured to at least partially overlay
said adapter assembly; wherein said coupling member is coupled to said plate member; wherein

said housing assembly further comprises a cover removably coupled to said base member;

wherein each of said adapter lug member of said first interconnect assembly and said adapter lug

member of said second interconnect assembly is disposed internal with respect to said base

member and said cover; wherein said cover has a clearance hole; and wherein said clearance hole

1s structured to receive said coupling member.
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