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P CIRCUIT BREAKER ASSEMBLY
INCLUDING I S ATIVE RETAINERS

CROSS REFERENCE TO RELATED APPLICATION

T ! S application claims the benefit of U.S. Patent Application Serial

No. 13/367,700, filed February 7, 20 2 , which is incorporated by reference herein.

BACKGROUND

Field.

The disclosed concept pertains generally to circuit breakers and, more

particularly, to circuit breaker assemblies, such as, for example, circuit breaker panels

for a number of circuit breakers.

Background information

Circuit breakers are used, for example, in aircraft electrical systems

where they not only provide overcurrent protection but also serve switches for

turning equipment on and off. Aircraft or s ibm niat re circuit breakers, for instance,

are typically relatively small to accommodate the relatively high-density layout of

aircraft circuit breaker panels, which make circuit breakers for numerous circuits

accessible to a user. Aircraft electrical systems can consist, for example, of hundreds

of circuit breakers, each of which is used for a circuit protection function as well as a

circuit disconnection function through a push-pull handle.

The circui breaker push-pull handle is moved from - o o t n order

to ope the corresponding load circuit. Th s action ay be either manual or, else,

automatic in the event of an overload or fault condition. f the push-pull handle is

moved from o it to- u then the load circuit is re-energized f the load circuit had

bee automatically de-energized, then the ouHo-in operation of the push-pull handle

corresponds to a circuit breaker reset action.

Such circuit breakers typically include a threaded bezel. A suitable

fastener, suc as a nut and washer, mount the circuit breaker at a corresponding

opening of an aircraft circuit breaker mounting panel. The push-pull handle passes

through the beze to the user side of the mounting panel. The circuit breaker also

typically includes line and load screw terminals disposed on the opposite maintenance

side of the mounting panel.



U.S. Patent No. 8,094,436 discloses a circuit breaker assembly, such as

a plug-in circuit breaker panel including a housing, an electrical bos structure coupled

to the housing, and a number of first plug-in members coupled to fee electrical bus

structure. A number of circuit breakers include a first surface and a second plug-in

member disposed opposite the first surface. The second plug-in member of each of

the number of circuit breakers is ate .with a corresponding one of the number of

first plug-in members. A plate member is removably coupled t the housing. The

plate member includes a first surface and an opposite second surface. The first

surface of the num ber of circuit breakers engages the opposite second surface of the

pla te member in order to maintain mating of each of the number of circuit breakers

with the corresponding one of the number of first plug-in members.

f the plug-in circuit breaker panel is desired to be mounted in an

overhead configuration with the push-pull operating ha dle of circuit breakers

being disposed generally downward, then a retention problem of the plug-in circuit

breakers may result if the plate member, such as a face plate or cover member, is

removed, for example, for maintenance or problem diagnosis or correction.

There is room for improvement in circuit breaker assemblies.

SUMMARY

These needs and others are met by embodiments of the disclosed

concept in which a number of msuiative retainers is disposed about a corresponding

number of a number of first plug-in members, in order to insulate the corresponding

n mber of she number of first plug-in members, and to retain a number of second

plug-in members of a number of circuit breakers that electrically engage the

corresponding number of the number of first plug-in members.

In accordance with one aspect of the disclosed concept, a circuit

breaker assembly comprises: a housing; an electrical b s structure within the housing;

a number o first plug-in members coupied to the electrical bus siractore; a number of

msuiative retainers coupled to the electrical bus structure, a corresponding one of the

number of msuiative retainers being operatively associated with a corresponding

number of the number o first plug-in members: and a number of circuit breakers,

each of th number of circuit breakers comprising a manual operator and a number of

second plug-in members disposed opposite the manual operator, the number of second



plug-in members electrically engaging a number of the number of first plug-in

members, wherein the corresponding one of the number of insuiative retainers is

disposed about the corresponding number the number of first plug-in members, in

order to insulate the corresponding number of he number of first plug-in members,

and to retain the number of second plug-in members electrically engaging the

corresponding number of the number of first plug-in members.

The corresponding one of the nu ber of insnlative retainers may be

structured to protect the corresponding number o the number of first plug-in

members when not electrically engaging the number of second plug- ίη members.

Each of the nu ber of first plug-in members ma be a number of male

terminals; the number of second plug-in members may be a number of female

sockets; each of the number of msu ive retainers may comprise, for one of the

number of mate terminals and one of the number of female sockets, an insulator

comprising a base and an elongated portion extending from th base, the base having

a first aperture therein, the elongated portion having a second aperture therein and a

conduit extending therethrough from the first aperture to the second aperture; and the

one of the number of male terminals may extend through the first aperture and only

partially through the conduit.

The conduit may have a generally cylindrical shape and comprise a

plural ity of internal ridges; and the one of the number o female sockets may have a

cylindrical shape within the generally cylindrical shape of the conduit and be engaged

by the internal ridges therein.

The number of insuiative retainers may b structured to retain the

number of circuit breakers with the manual operator generally facing downward.

As another aspect of the disclosed concept, a circuit breaker assembly

comprises: a housing; an electrical bus structure within the housing; a number of first

plug-in members coupled to the electrical bus structure; a number of insula live

retainers coupled to the electrical bus structure, a corresponding on of th number of

insuiative retainers being operative! associated with a corresponding number of the

number of first plug-in members; a number of circuit breakers, each of the number of

circuit breakers comprising a manual operator disposed from a first surface and a

number of second plug-in members disposed from a second surface opposite the first



surface., the of second plug-in members electrically e gagi g a number of the

number of first plug-in members; and a cover member removably coupled to the

housing, the cover member comprising a third surface and a number of apertures

disposed through the third surface: wherein the corresponding one of the number of

insulatrve retainers is disposed about the corresponding number of the number of fi rs

plug-in members, in order to insulate the corresponding number of the number of fi rs

plug-in members, and to retain the number of second ping-in members electrically

engaging the corresponding number of the number of first plug-in members, wherein

the first surface of the number of circuit breakers engages the third surface of the

cover member, and. wherein the manual operator passes through a corresponding one

of the number of apertures.

The number of insulative retainers may be structured to retain the

number of circuit breakers with the manual operator generally facing downward whe

the cover member is removed from the housing.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of he disclosed concept can. be gained from the

following description of the preferred embodiments when re d in conjunction with the

accompanying drawings in. which:

Figure I is a cross-sectional view of a circuit breaker assembly in

accordance with embodiments of the disclosed concept.

Figure 2 is plan view of one of the insulative retainers of Figure 1.

Figure 3 is an end vertical elevation view of the insulative retainer of

Figure 2 with internal structures shown in hidden ue drawing.

Figure 4 is an isometric view of the insulative retainer of Figure 2 wit

internal structures shown in hidden line drawing.

Figure 5 is an exploded vertical elevation view of a circuit breaker

assembly in accordance wit another embodiment of the disclosed concept.

Figure 6 s an exploded isometric view of the circuit breaker assembly of

Figure 5.

Figure 7 is a cross-sectional view of a circuit breaker assembly i

accordance with another embodiment of the disclosed concept.



Figure 8 is a p an view of a circuit breaker assembly in accordance with

another e bodime t of the disclosed concept.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As employed herein, the term " u ber" 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 tha the parts are joined together either

directly or joined through one or more intermediate parts. Further, as employed

herein, the statement that two or mor parts are "attached" shall mean tha the parts

are joined together directly.

As employed herein, the term "fastener" refers to any suitable

connecting or tightening mechanism expressly including, but not limited to, screws,

bolts, nuts (e.g., without limitation, lock nuts) and combinations thereof.

Th disclosed concept is described in association with subminiature or

aircraft circuit breakers, a houg the disclosed concept is applicable to a wide range

of different circuit breakers for a wide range of different applications. Such circuit

breakers ca be employed, for example and without limitation, in aircraft alternating

current (AC) systems having atypical frequency of about 400 Hz, but can also be

used i direct current. (DC) systems. t will also become evident that the disclosed

concept is applicable to other types of circui t breaker panels including those used in

AC systems operating at other frequencies; to larger circuit breakers, such as

miniature residential or commercial circuit breakers; and to wide ra ge of circuit

breaker applications, such as, for example, residential, commercial, industrial,

aerospace, and automotive. As further non-limiting examples, both AC (e.g., without

limitation, 0, 220, 80-600 VAC) operation at a wide range of frequencies (e.g.,

without limitation, 50, 60, 0, 400 Hz and higher or lower frequencies) and DC

operation (e.g., without limitation, 42 VDC) are possible.

Referring to Figure 1, a circuit breaker assembly, such as the example

circuit breaker panel 2 is shown. The circuit breaker panel 2 includes a housing 4

(partially shown in igure I), a electrical bus structure, such as the example multi¬

layer (e.g., without limitation, four conductive layers) backplane 6 within the housing

4, and a number of first plug-in members, such as the example pins 8 (si example



pi s 8 are shown, although any suitable r may be employed) coupled o the

backplane 6 . The circuit breaker pa el 2 further includes a number of insulative

retainers (three example retainers 10 are shown for the six example pins 8,

although a y suitable number may be employed) are coupled to the backplane 6. A

corresponding one of the number of insulative retainers 10. such as OA, is

operative!}' associated with corresponding number o f the number of pins 8., such as

8A and 8B). The circuit breaker panel 2 also includes a number of circuit breakers 12

(one example circuit breaker is shown, although any suitable number may be

employed).

Each of the number of circuit breakers 12 includes a manual operator

4 and a number of second plug-in members, such as the example sockets 1.6 (two

example sockets Ϊ Α and 1 . are shown, although any suitable .number may e

employed) disposed opposite the manual operator 4, The number of second sockets

16 electrically engage a number of the number of pins 8, as shown with pins A and

8B. The corresponding one 1OA of the number of insulative retainers . 0 is disposed

about the corresponding number of the number of pins 8A and 8.B, in order to insulate

the corresponding number of the number of pins 8A and 8B, and to retain the number

of sockets A and 16.6 electrically engaging the corresponding number of the

number of pins 8A and 8B, respectively.

The example plug-in circuit breaker includes the two example

embedded plug-in sockets 1 A and 8 , which are received by respective portions

10AA and OAB of the insulative retainers OA. The pins 8A and B electrically

e gage the sockets A and B wit i the portions OAA and AB, respectively.

Th s serves to retain the sockets A and B and, thus, the plug-in circuit breaker 2

for overhead applications and prevents the circuit breaker 12 from falling out (e.g., if

a cover or faceplate (not shown, but see cover or faceplate 48 Figure 7) is

removed). The ins ative retainers 10 also provide electrical insulation between

conductors (e.g., the p ns 8A, SB, C, 8 , 8E and 8F) for severe applications (e.g., by

providing a moisture barrier), protects the pins (e.g., the pins 8C, 8D, 8.E and 8F) in

unused positions, and protects the user from electrical conductors (e.g., the pins 8C,

8D, 8E and 8F) in unused positions.



Figures 2-4 show one !OA of the insulative retainers 10 of Figure 1

including the two example portions AA and .AB . This provides a single

insulative retainer for the two example pins A,8B for the example one-pole circuit

breaker that has a line terminal 18 r d a load terminal 20,

Exam ple

As shown with the insniative. retainers l OB O of Figure , the

insulative retainers are structured to protect the corresponding pi s 8 , 8D, SB an

8F when they are not electrically engaging the sockets, such as 16A and 6 B, of a

plug-in circuit breaker, such as 12 As shown, the p ns 8C, S X and 8F are

recessed within the portions BA, 1.0.BB, OC A, IOCS, respectively.

Example 2

Each of the number of first plug-in members is a plurality of male

terminals 8A-8B,SC--8D,8E-8F. The number of second plug-in members is a plurality

of female sockets A- B . Each of the number of insulative retainers i OA, B,10C

is operatively associated with a plurality of the plurality of male terminals, such as the

pi s 8A and 8B, and a plurality of the plurality of female sockets, such as the sockets

A as shown with the circuit breaker 2 of Figure .

Example 3

As best shown with the insulative retainer 0 A of Figures 2-4, the

insulative retainers . ( gure ) include, for one of the two male terminals 8 and o e

of the two female sockets 16, an insulator, as shown by the portion AA or AB,

having a base 22 and an elongated portion 24 extending from the base 22, The base

22 has a first aperture 26 therein. The elongated portion 24 has a second aperture 28

therein and a conduit 30 (shown in hidden line drawing in Figure 3 } extending

therethrough from the first aperture 26 to the second aperture 28. A pin, such as

or 8B, extends through the first aperture 26. into and partially through the conduit 30.

A female socket, such as A or B, extends through the second aperture 28 and

partially through the conduit 30. The pin, such as 8A or 8B, electrically engages the

female socket, such as A or B, within th conduit 30.

Example 4

As best shown in Figures 1 and 3, the conduit 30 has a generally

cylindrical shape and includes a plurality of internal ridges 32 The female socket.



such as . or 1 has a cylindrical shape within the generally cylindrical shape of

the conduit 30 and s engaged by the internal ridges 32 therein. The internal ridges 32

within the insulative retainer portions ΑΑ , ΙΟΑΒ are for retention and air-relief, as

there is the need for a space for the air to go when inserting the circuit breaker sockets

16.

Example 5

The insulative retainers are preferably made fro liquid silicone

rubber (LSR). LSR is a high pur y platinum-cure silicone. It is typically supplied in

two parts w h one of the parts containing a platinum catalyst. These two parts are

mixed along with any desired colors and/or ingredients, and are extruded into the

disclosed insulative retainer . . Alternatively, the insulative retainers can be made

from a thermoplastic elastomer (TPB) or a transfer (ih r oset.) rubber molding .

Th insulative retainers , as shown with OA, are structured to retain

the circuit breakers , as shown with A , with the manual operator 4 generally

facing downward (e.g., upward wi h respect to Figure ) .

Example 7

As shown i Figure 1. each of the insulative retainers includes the

base 22 and is coupled to the multi-layer backplane 6 by a keeper layer 34 engaging

the bases 22. The keeper layer 34 is suitably coupled to the backplane 6. The keeper

layer 34 is ade of a thermally conductive thermoplastic or other suitable type of

thermoplastic. The keeper layer 34 can be secured to the backplane using a suitable

adhesive (e.g., without limitation, a Bond-Pi y 660 adhesive layer marketed by The

Bergqnist Company of Chanhassen, Minnesota, or by a suitable fastener (e.g., without

limitation, mechanical hardware; rivet (not shown}).

Example g

Figure 1 shows one insulative retainer 1 having two insulative

portions 0AA, AB for one single-pole circuit breaker having two sockets

A 6 . If a three-pole circuit breaker (not shown.) is employed, then three of the

example insulative retainers i are employed.



Example 9

Fi r s 5 and. 6 show another circuit breaker assembly, suc as the

example circuit breaker pane! 36. The circuit breaker panel 36 can be the same as or

similar to the circuit breaker panel 2 of Figure i except that the example keeper layer

34 is .not employed. Instead, the insulative retainers 10 are coupled to an electrical

bus structure, such as the exa ple multi-layer backplane , by a suitable adhesive to

bond the retainers 10 thereto.

Example 10

Although Figures , 5 and 6 show circuit breaker panels 2,36 where the

insulative retainers have two insulative portions, such as iOAA, A. , for one

single-pole circuit breaker . , the disclosed concept is applicable to other insulative

retainers in which one of the rows 40 or 42 of Figure is f rmed by single

insulative retainer (noi shown) having relatively many insulative portions for multiple

circuit breakers (not shown); the entire backplane employs a single insulative

retainer (not shown) having relatively very many insulative portions for all of the

circuit breakers (not. shown); a single insulative retainer (not shown) employs various

insulative portions for ail poles of a multi-pole circuit breaker (not shown); or a single

insulative retainer (not shown) employs various insulative portions for multiple circuit

breakers (not shown).

Example

Figure 7 shows another circuit breaker assembly, such a the example

circuit breaker panel 44, The circuit breaker panel 44 can be the same as or similar o

the circu breaker panel 2 of Figure 1 except that the example keeper layer 34 s not

employed, and can be the same as or similar to the circuit breaker panel 36 of Figures

5 and 6 except that a housing 46 including a cover member, such as the example

cover or faceplate 48, is shown. The circuit breaker panel 44 includes the housing 46,

an electrical bus structure, such as a multi-layer backplane 50, a number of first plug-

in members 52 coupled to the backplane 50, a plurality of the insulative retainers 1

coupled to the backplane 50, and a plurality of the plug-in circuit breakers . Each

of the circuit breakers includes the manual operator disposed from a first

surface 54 and a number of second plug-in members, such as the two example sockets



56, disposed from a second surface 58 opposite the first surface 54. The example

sockets 56 electrically engage a number oft.be number of first plug-in members 52.

The cover or faceplate 48 is removably coupled to the housing 46 b

fasteners 60. The cover or faceplate 48 has a surface 62 and a plurality of apertures

64 disposed therethrough. The fi rst surface 54 of the circuit breakers 2 engages the

surface 62 of the cover or faceplate 48. Each of the manual operators 4 passes

through a corresponding one of the apertures 64.

Example 1

The insu a ive retainers are structured to retain the circuit breakers

12 with the manual operators 14 generally facing downward (e.g. upward with respect

to Figure 7) when the cover or faceplate 48 is removed fr om the housing 46.

3

The cover or faceplate 48 includes the fasteners 60 removably

engaging the housing 46

Example 14

The n umber of second plug-in members, such as the two example

sockeis 56, include a first socket 56A for a line terminal 66 and a second socket 56B

for a load terminal 68 .

Example 15

The manual operator 14 is a push-pull operating handle.

Example 6

Figure 8 shows another circuit breaker assemb , such as the example

circuit breaker panel 70 including one installed circuit breaker 12. The circuit breaker

panel 70 can be the sam as or similar to the circuit breaker panel of Figure I except

that the example keeper layer 34 is not employed, can be the sa e as or similar to the

circuit breaker panel 36 of Figures 5 and 6. or can e the same as or similar to the

circuit breaker panel 44 of Figure 7 except that the housing 46 and cover or faceplate

48 are not shown.

The disclosed insulative retainers 10 provide electrical insulation

between conductors, such as the pins 8, The electrical insulation is improved by

increasing the distance of a potential arc path (e.g., which is made longer than that of



a flat surface), protecting against foreign objects that might cause electrical shorts

.from line t load, arid protecting unused pins 8 from other conductors.

The disclosed insitlative retainer 10 protects the backplane pins from

damage and the user from energized electrical conductors in unused positions. The

backplane pins 8 are be ow the retainer surface when the corresponding circuit

breaker . is not populated if a user installs a circuit breaker with the power on, then

the ksulative retainer 10 provides added electrical protection from accidental shock.

The disclosed concept overcomes limitations of known plug-in circuit

breaker pa els for applications such as, for example and without {imitation: ( ) severe

vibration applications by providing additional dampening; (2) severe corrosion,

humidity, elevation, wet areas and non-pressurized use by providing a moisture

barrier; (3) overhead (suspended) applications that require retention of circuit breakers

when removing a cover or faceplate; and (4) those applications needing relatively

higher dielectric withstand voltages between conductors (e.g., 270 V DC .

The disclosed silicone rubber retainer 10 provides the following

characteristics: ( ) retention of circuit breakers without a circuit breaker pane cover

or faceplate being installed; (2) protection of unused pins from damage; (3) protection

of pins from foreign object debris (FOD) conduction between pins; and (4) adde

protection for the user from accidental shock.

The disclosed ins ativ retainers 10 provide vibration dampening. By

adding compression of the circuit breaker sockets 16 as installed in the circuit breaker

panels 2,36,44,70 this prevents relative motion that can cause fretting of contacts,

wh ich could cause heating and eventually an open circuit.

The disclosed ns dative retainers also provide a relatively tight fit.

around the circuit breaker embedded sockets and seal the electrical contact

interface. This prevents moisture pooling, salt build-up and icing. This also limits

corrosion o the mating pins 8 and the embedded sockets .

Th disclosed insulative retainers 10 further protect against FOD.

Conventional circuit breaker panels in pressurized areas and non-pressurized areas are

susceptible to debris build-up (e.g., without limitation, sand, dust, salt and loose

hardware, such as pieces of wire, nuts or washers). Protec ting the ine and load



- 12 -

terminals 20 of the circuit breakers 12 will increase application safety and

reliability.

The disclosed insulattve retainers 1 also allow overhead circuit

breaker assemblies. The retainers ho d the circuit breakers in place when

maintenance is being conducted, for example, to add or replace a circuit breaker with

the cover or faceplate 48 removed.

While specific embodiments of the disclosed concept have been

described detail, t w ll be appreciated by those skilled in the art tha various

raodifications and aUematives 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 ot hmitmg 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 s Claimed is:

. A circuit breaker assembly ( ;36; ) comprising:

a housing (4);

ai electrical b ts structure (6) within sa d housing;

a number of first plug-in members (8) coupled to said electrical

bus structure;

a number of ins sla ive retainers ( ) coupled to sai electrical

bus structure, a corresponding o e of said number of insulative retainers being

operarively associated with a corresponding number of said number of first plug-in

members; an

a number of circuit breakers (12), each of said number of

circuit breakers comprising a manual operato (14) and number of seco d plug-in

members ( ) disposed opposite said manual operator, the number of second plug- n

members electrically engaging a number of said number of first plug-in members,

wherein th corresponding one of said nu ber of insulative

retainers is disposed about the corresponding number of said number of first plug-in

members, i order to insulate said corresponding number of said number of first plug-

in members, and to retain the umber of second plug-in members electrically

engaging the corresponding number of said number of fi rs plug-in members.

2. The circuit breaker assembly (2;36;70) of claim 1 wherein the

corresponding one of said number of insulative retainers is structured to protect the

corresponding number of said number of first plug-in members when not electrically

engaging the number of second plug-in members .

3. The circuit breaker assembly (2;36;7 of claim 1wherein each

of said number of first plug-in members is a plurality of male terminals (8); wherein

the number of second plug-in members is a plurality of female sockets ); and

wherein each of said number of insulative retainers is operatively associated with a

plurality of said plurality of male terminals and a plurality of said plurality of female

sockets.

4 . The circuit breaker assembly (2;36;70) of claim 3 wherein said

plurality of said plurality of male terminals is two male terminals (8); wherein said

plurali ty of said plurality of female sockets is two female sockets (16); wherein said



each of said number o nsu ative retainers comprises, for o e of said two male

terminals a d one of said two female sockets, art insulator (iOAA;10AB) comprising

a base (22) and an elongated portion (24) extending from the base, sai base having a

first aperture (26 therein, said elongated portion having a second aperture (28)

therein and a conduit (30) extending therethrough fro the first apertore to tire second

apertore; wherein said one of said two ale terminals extends through the first

aperture and partially through the conduit; wherein said one of said two female

sockets extends through the second aperture and partially ihrough the conduit; and

wherein said one of said two male terminals electrically engages said one o said two

female sockets within the conduit.

5. The circuit breaker assembly (2;36;70) of claim 4 wherein the

conduit lias a generally cylindrical shape and comprises a plurality of internal ridges

(32); and wherein sai one of said two female sockets has a cylindrical shape within

the generally cylindrical shape of the conduit and is engaged by said internal ridges

therein,

6. The circuit breaker assembly (2;36;70) of claim 1 wherein each

of said number of n uia ive retainers comprises a base (22); and wherein each of said

number of insijlatrve retainers is coupled to said electrical bus structure by a keeper

layer (34) engaging the base, said keeper layer being coupled to said e ctri ca bus

structure.

? . The circuit breaker assembly (2 ;3 ;7 ) of claim 1 wherein said

number ofinsulative retainers are coupled to said electrical bus structure by an

adhesive.

8. The circuit breaker assembly (44) of claim 1 wherein the

manual operator (14) is disposed from a first surface (54), and the number of second

plug-in members (56) a disposed from a second surface (58) opposite the first

surface; wherein a cover member (48) is removably coupled to said housing, said

cover member comprising third surface (62) and a number of apertures (64)

disposed ihrough the third surface; wherein the first surface of said number of circuit

breakers engages the third surface of said cover member; and wherein said manual

operator passes ihrough a corresponding one of sai number of apertures.



9 . The c rcui breaker assembly (44) of clai 8 wherein each of

said number of first plug-in members is a number of ma e terminals (52); wherein the

number of second plug-in members is a number of female sockets 56); wherein each

of said number of insu!ative retainers comprises, for one of said number of male

terminals and one of said number of female sockets, an insulator ( i A; 0.48}

comprising a base (22) an an elongated portion (24) extending from the base, said

base having a first aperture (26) therein, said elongated portion having a second

apertare ( ) therein and a conduit (30) extending therethrough from the first aperture

to the second aperture; and wherein said one of said miraber of male terminals extends

through the first aperture and on y partially through the conduit.

. The circuit breaker assembly (44) of claim 8 wherein each of

sa d miraber of fi rs plug-in. members is a number of pins (52); wherein each of said

number of insulative retainers is made of a liquid silicone rubber and comprises, for

one of said number of pins, an insulator ( A; A ) comprising a base (22) and an

elongated portion (24) extending from the base, said base having a first aperture (26)

therein, said elongated portion having a second aperture (28) therein and a conduit

(30) extending therethrough from the first aperture to the second aperture; and

wherein said one of said number of pins extends through the first aperture an into the

conduit

. The circuit breaker assembly (44) of claim wherein each of

sai number of first plug-in members is a number of male terminals (52); wherein the

number of second plug-in members is a umber of female sockets (56); wherei each

of said number of insulative retainers comprises, for a number of said umber of male

terminals and a number of said number of female sockets, an insulator ( 0AA; AB)

comprising a base (22) and an elongated portion (24) extending from the base , said

base having a first aperture (26) therein, said elongated portion having a second

aperture (28) therein and a conduit (30) extending therethrough from the first aperture

to the second aperture; wherein the conduit has a generally cylindrical shape and

comprises a plurality o f internal ridges (32); and wherein a corresponding one of said

number of said numbe of female sockets has a cylindrical shape within the generally

cylindrical shape of the conduit and is engaged by said internal ridges therein.



2 . The c rc breaker assembly (44) of claim 8 wherein said

umber of insulati ve retainers is structured to retain said number of circuit breakers

with said manual operator generally facing downward when said cover member is

re ove fro said housing.

\ 3. The circuit breaker assembly (44) of claim 8 wherein each of

said number of insulative retainers comprises a base (22); and wherein each of sa d

number of insulative retainers s coupled to said electrical bus structure by a keeper

layer 34) engaging the base, said keeper layer being coupled to said electrical bus

structure.

14. The circuit breaker assembly (44) of claim. wherein the

number of second plug-in members comprises a first socket (56A) for a line termina

(66) and a second socket (56 ) for a load terminal (68).

. The circuit breaker assembly (44) of claim 8 wherein said cov

membe comprises fastener (60) removably engaging said housing.
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