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CIRCUIT BREAKER, CIRCUIT BREAKER TERMINAL G COVER, AND
METHOD OF PROTECTING A TERMINAL LOG

CROSS REFERENCE TO RELATED APPLICATION

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

No. 61/569,726, filed December , 2011, which is incorporated by reference herein.

BACKGROUND

Field.

The disclosed concept pertains generally to heat and. corrosion

protection devices and, more particularly, to devices used to protect circuit breaker

terminals, terminal screw threads, connecting cables, and the like, from heat and

corrosion caused by high temperature gases. The disclosed concept further pertains to

circuit breakers. The disclosed concept also pertains to methods of protecting circuit

breaker terminals, terminal screw threads, connecting cables, and the like.

Background information

Circuit breakers function to interrup t the flow of electric current when

an overload or short circuit is detected within a power circuit. When the circuit

breaker interrupts the overload or short circuit current, an arc is generated, which

creates exhaust gases of high temperature. These ionized exhaust gases ca damage

the terminal lug of the circuit breaker by causing corrosion. Additionally, the heated

exhaust gases can damage the circuit breaker terminal lug by causing connecting

cables to melt onto the terminal lug Corrosion of the terminal lug coupled with

melted cable materia! can damage terminal lug screw threads rendering the threads

and terminal lug unusable.

When the cabling connected to a circuit breaker melts onto the

terminal lug, such that removal thereof becomes difficult, it is standard practice to cut

the damaged cabling. Additionally, whe circuit breaker terminal lugs have degraded

to such a degree that corrosion and cable melt have made the terminal lug a d threads

therein unusable, it is standard practice to replace the terminal lug, or in some cases,

the entire circuit breaker m n ation relevant to attempts to address these problems

are found in U.S. Patent No. 5,1 ,008. However, it is believed that the teachings



found in this Patent suffer from the fact that it is not easily adaplabie to interface

between a commercial circuit breaker a d its terminal lug.

Also, several manufacturers of industrial circuit breakers have

produced "terminal shields". These shields ate not to be contused with the device to

be described hereinbeiow. n contrast to the device described by the disclosed

concept, "terminal shields" lie between. the internal phases of a circuit breaker and

protect each phase from the arc of another phase it. is believed that such terminal

shields fail to properly address or protect external circuit breaker terminal lugs and

co ecting cables from such arcin events.

Consequently, a need exists in the art for a method, apparatus, a d

device capable of preventing such terminal ug degradation or corrosion.

There is room for improvement in circuit breakers.

There is also room for improvement in circuit breaker terminal lugs.

There is further room for improvement in methods of protecting circuit

breaker terminal lugs

SUMMARY

These needs and others are met by embodiments of the disclosed

concept in which a circuit breaker terminal lug cover protects a circuit breaker

terminal lug and a number of connecting cables from degradation or corrosion (e.g.,

without limitation, caused by heat and or ionized exhaust gases).

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

breaker terminal lug cover is structured to mechanically secure to a circuit breaker

terminal lug and protect the terminal lug from degradation or corrosion, the terminal

lug includes a number of terminal lug screws capable of securing a .number of cables

to the circuit breaker. The terminal lug cover comprises: a plurality of sides

structured to carry heat away from the terminal lug or deflect ionized gases away from

the terminal lug, wherein at least one of the sides includes a number of securing

members structured to mechanically secure the terminal l g cover to the circuit

breaker terminal lug, and wherein one of the sides includes an access hole permitting

access to the number of terminal ug screws.

As another aspect of the disclosed concept, a ci cui breaker apparatus

comprises; a circuit breaker comprising: a circuit breaker terminal lug including a



number of terminal lug screws capable of securing a number of cables to the circuit

breaker; an a . circuit breaker terminal lug cover mechanically secured to the circuit

breaker terminal lug in order to protect the terminal ug from degradation or

corrosion, the terminal a g cover comprising; a plurality of sides structured to carry

heat away from the terminal lug or deflect ionized gases away from the terminal log,

wherein at leas one of the sides includes a number of securing members mechanic-ally

securing the terminal lug cover to the circuit breaker terminal lug, and wherein one of

the sides includes an access hole permitting access to the number of terminal lug

screws.

The plurality of sides may be a front side, a bottom s de, and two

opposing sides each of which is coupled to the front and bottom sides. The terminal

l g cover may fit snugly o a front s de, a bottom side, and two opposing sides of the

terminal lug in order that physical contact between the terminal lug cover and the

terminal ug permits the terminal lug cover t conduct heat away from the terminal

lug and the number of cables or deflect ionized gases awa from the terminal lug.

As another aspect of the disclosed concept, a method protects a circuit

breaker terminal lug from degradation or corrosion. The circuit breaker terminal lug

includes a number of terminal lug screws capable of securing a number of cables to a

circu breaker, and the circuit breaker includes a terminal lug. The method

comprises: mechanically securing a circuit breaker terminal lug cover to the circuit

breaker termmal lug in order to protect the terminal lug from degradation or

corrosion; providing tire circuit breaker terminal lug cover with a plurality of sides

structured to ' hea away from the terminal lug or deflect ionized gases away from

the terminal lug; including with at least one of the sides a number of securing

members mechanically securing the terminal fug cover to the circuit breaker terminal

lug; and providing one of the sides with an access hole permitting access to the

u ber of terminal ug screws.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the disclosed concept ca . be gained from the

following description of the preferred embodiments when read in conjunction with the

accompanying drawings in which:



Figure I is a partially exploded isometric view of anelectrical circuit

breaker, including a circuit breaker terminal lug and a terminal lug cover in

accordance with embodiments of the disclosed concept.

Figure 2 s an exploded isometric view of the terminal lug and he

terminal lug cover of Figure .

Figure is a side profile vie of a fully assembled terminal l g cover

mechanically coupled to an assembled to the terminal ug of Figure 2.

Figure 4 is a front profile view of the terminal lug cover shown

mechanically affixed and assembled to the terminal log of Figures 1-3.

Figure 5 is a top plan view of the terminal lug cover affixed and

assembled to the terminal log of Figures Ϊ -4.

Figure is a top plan v ew of the terminal lug cover affi xed to the

terminal g of Figure 5, except magnified to show details of the terminal lug an the

terminal ug cover.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As employed herein, the ter "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" or "affixed" together shall mean that the parts are joined

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

employed herein, the statement that two or more parts are "attached" shall mean that

the parts are joined together direct

As employed herein, th ter "circuit breaker" shall ean any

electrical switch or circuit interrupter that interrupts the f ow of electrical current in an

electrical circui t upon the existence or occurrence of specified number of

electrical/mechanical fault conditions, and that permits the flow of electric current in

the electrical circuit under other conditions.

As employed herein, the term "circuit breaker terminal" shall mean a

component of a circuit breaker th a permits a number of cables of a circuit to connect

to the circuit breaker.



As employed e , th term "circuit breaker terminal lug" or

r a lug" shal ean a physical component of a circuit breaker having circuit

breaker terminal.

As employed herein, the term "hole ' shall mean an opening through

something; an area where something is missing; or an aperture through something.

As employed herein, the term "access " shall mean a hole through

or i something to access something else.

As employed herein, the term " " sha mean a simple machine of

the inclined plane type consisting of a spirally grooved solid cylinder structured to fit

into a correspondingly grooved hollow cylinder; a nail-shaped or rod-shaped piece

with a spiral groove structured to fit into a correspondingly grooved hollow material

by rotating; or a threaded or spirally grooved s structured to fit into a

correspondingly threaded or spirally grooved terminal lug by rotating.

As employed hereto, the term "cable" shall mean a circuit conductor

having a number of individual electrical conductors.

The disclosed concept provides advantageous apparatus and devices

for protecting circuit breakers from failure, degradation, corrosion, and eventual

replacement due to excessive hea resulting from ionized gases released during arcing

events. The circuit breaker terminal lug covers described herein prolong the

operational lifetime of circuit breakers, an their connecting components. Using the

apparatus and devices according to the disclosed concept, thermal energy and/or

ionized exhaust gasses are efficiently and effectively conducted away from or

deflected away from the circuit breaker and its connecting cables.

Figure shows an isometric view of one embodiment of an electrical

circuit breaker 3, including a circuit breaker terminal lug 2 and a terminal lug cover 1.

The electrical circuit breaker 3, a number of the circui breaker terminal lugs 2 and a

number of the terminal lug covers 1 form a circuit breaker apparatus 4 . The example

circuit breaker 3 includes six example circuit breaker terminals, although the

disclosed concept is applicable to circui breakers having any suitable number of

circuit breaker terminals. As shown i the embodiment of Figure i , three terminals

are on a top (with respect to Figure 1 portion of the circuit breaker 3, and three

terminals are on a bottom (with respect to Figure ) portion thereof. Five of the



circuit breaker terminals are shown as being assembled, having a terminal lug cover 1

shown affixed to a terminal lug 2. The terminal lugs 2 (only one is shown in Figure

it being understood that each of the circuit breaker terminals includes terminal lug 2}

aod associated and respective terminal iu covers 1 are shown as assembied with the

circuit breaker 3 in five of the six terminal assemblies of Figure 1. A sixth terminal

assembly of Figure 1 shows the terminal Jug 2 and the terminal cover 1 n

exploded fashion, shown n an "unassembled" arrangement (i.e., unassembled from

the circuit breaker 3).

As shown in Figure 1, each terminal lug 2 includes a number of

terminal lug screws 5 that are used to secure a number of circuit breaker cables (not

shown) to each terminal ug 2. The terminal ug cover includes an access hole 6

which allows for a screwdri ver or similar too! (not shown) to tighten the numbe of

terminal lug screws 5 to the number of cables (not shown). In one embodiment, as

shown in Figure 1, the terminal g cover 1 includes a lower flange ? and securing

clips 8. The lower flange 7 and securing clips 8 are used in assembling and affixing

the terminal lug cover I to the terminal Jug 2.

The terminal lug 2 can be made of copper, aluminum or any other

suitable conductor for a circuit, such as a power circuit

The terminal ug cover I can be made of a suitable thermoplastic

material (e.g., without limitation, L A P 500 % glass fi lled VO rated).

The terminal ug cover 1 advantageously couples to a portion of the

terminal ug 2 external to the circuit breaker 3 The terminal lug 2 is removable from

the circuit breaker 3. The upper (with respect to Figure 1) portion of the terminal lug

2 and the terminal lug cover coupled thereto are both external to the circuit breaker

3. The terminal ug 2 electrically and mechanically connects to one of the line or load

conductors (not shown) of the circuit breaker 4 via a terminal mounting screw (not

shown).

Figure 2 shows an exploded isometric v ew of the terminal lug 2 and

the terminal ug cover As shown in Figure 2, the terminal lug 2 includes two

terminal lug screws 5 used secure a number of cables (not shown) to each terminal .

The embodiment of Figure 2 further shows the terminal lug cover I including the

securing clips 8. The securing clips 8 extend from a top (with respect to Figure 2)



portion of the terminal g cover the embodiment shown, the terminal lug cover

1 includes the flange 7 extending therefrom. The access hole 6 is provided through

the terminal lug cover 1 as shown in Figure 2 . The access hole 6 permits access to a

number of the terminal ug screws 5, which are in turn used to coupie cabling (not

shown) to respective circuit breaker terminal (not shown) positioned within the

circ il breaker.

Figure 3 shows a side profile view of the rally assembled terminal ug

cover 1 mechanically coupled to and assembled to the terminal lug 2. In the

embodiment shown i Figure 3, a side profile of the terminal lug 2 is visible. In this

embodiment, the terminal lug cover is snugly affixed to the terminal tug 2 via the

top (with respect to Figure 3) securing clips 8 (on y one securing clip 8 is shown in

Figure 3), A profile vi e of the lower (with respect to Figure 3) flange 7 of the

terminal g cover ] described above w t reference to Figures i an 2 s shown in

contact with a lower (with respect to Figure 3) half of the terminal lug 2 . The

terminal lug cover 1 fits snugly on a front side 1 , a bottom side , and two opposing

sides 8,19 (shown i Figure 2) of the terminal lug 2 in order that physical contact

between the terminal lug cover 1 and the terminal lug 2 permits the terminal lug cover

1 to conduct heat awa from the terminal lug 2 and the number of cables (not shown)

and/or deflect ionized gases away from the terminal lug 2 .

Figure 4 is a fron (with respect to Figures 1 and 4) profile vie of the

terminal l g cover 1 of Figures -3 shown mechanically affixed and assembled to the

terminal lug 2 described above with reference o Figures i -3 The embodiment of the

terminal lug cover 1 shown i Figure 4 comprises four sides 10,11 ,12 ,13, the securing

clips 8 described above with reference to Figures 1-3, the lower (with respect to

Figure 4) flange 7, and the access hole 6 located on the front (with respect to Figure 4)

side of the terminal lug cover . As described above with reference to Figures 1

and 2, the access hole 6 allows access to a number of the terminal lug screws 5 by a

screwdriver or similar tool (not shown). As described above, the number of iermiiial

lug screws 5 may be used to secure a number of connecting cables (not shown) to the

terminal lug 2.

Figure 5 shows a top (with respect to Figures and 5) .plan view of the

terminal lug cover 1 affixed a d assembled to the terminal lug 2 described above with



reference to Figures 1-4. As shown in Figures 3-5, three , , of e four sides

10,11 2, 3 of the terminal ag cover 1 are shown affixed to the terminal lug 2. The

securing clips 8 described above with reference to Figures 1-4 help secure the

terminal lug cover 1 to the terminal l g 2 . As shown in Figure 5, one embodiment of

the terminal lug cover 1 also includes additional securing clips 9 that span the vertical

(with respect to Figure i length of the rear (with respect to Figure I) portion o the

terminal ug cover . n this embodiment, the additional securing clips 9 help to

further secure and mechanically affix the terminal lug cover 1 to the terminal lug 2.

n one embodiment, the additional securing clips 9 interface with and couple to a

chamfered edge (a top portion of which is best shown in Figure 6) of the terminal

lug 2 wherein the chamfered edge is structured to mechanically couple to the

additional securing clips 9 .

Figure 6 is a top (with respect to Figures 5 and 6) plan view of the

terminal ug cover 1 affixed to the terminal lug 2 of Figure 5, except magnified to

show the terminal fug cover 1 in more detail, this embodiment, a top (with respect

to Figure ) portion of the terminal l g 2 is shown mechanically coupled to the

terminal lug cover . Three 1 2, 3 of the lour sides 10 , , , of the terminal lug

cover 1. are in view, a well a the securing clips 8 and additional securing clips 9 .

The disclosed terminal lug cover 1 protects the terminal l g 2 against

relatively high temperature exhaust gasses after the circuit breaker 3 has interrupted

the corresponding circuit (not shown). The terminal l g cover 1 protects against

erosion of the terminals of the terminal lugs 2 from melted terminal material caused

by high temperature gases exiting the circuit breaker 3. Since terminals and lug scre

threads can otherwise be damaged to a point where the cabling would need to be cut

in order to change out the product, the disclosed solution can help avoid potentially

costly repairs, beyond a simple circuit breaker replacement.

The disclosed terminal g cover i assembles to the profile of the

circuit breaker terminal lug 2, with securing clips 8 and/or 9 to hold the cover in

position. The cover allows access to a number of the circuit breaker terminal lug

screws 5 n order t connect cabling. The cover 1 then deflects ionized gases away

from the body of the terminal lu 2.



n view of what i described above, one skilled in d e art will

-understand t at the embodiments of the assembly thus far described comprise the

circuit breaker 3, the circuit breaker terminal lug 2 , and the terminal lug cover . One

embodiment of the disclosed concept utilizes a terminal log cover, such as 1 having

four sides , , ]2 , 3 with the lower (with respect to Figure 1) flange 7 and the top

(with respect to Figure i securing clips as well as the rear (with respect to Figure i )

securin clips 9 and the circular hole 6 in the face allowing for the terminal lug screw

5 to pass through and connect to the ter nal . The characteristics of the terminal fug

cover 1 function to affi securely to the terminal log 2 and carry heat away fro the

terminal lug 2 and connecting cables (not shown) through physical contact and/or

function a a shield an deflect ionized gases away from the terminal lag 2 . The

gases deflect off of the shield, thereby preventing the heat of the gases f om .melting

the iermi aPs material and the cable's insulatioiveondoctor material. Preferably, the

material of the terminal lug cover includes a sui table fire retardant component (e.g.,

without i iiation, a l re retardan i component).

One skilled in the art may find advantages by using a echa ism

d ferent than the securing c ps 8 and/or 9 to fasten the terminal lug cover 1 o the

terminal lugs 2 . One sk lle in the art may also find advantages by using a different

type of hole than the circular hole 6 on the front (with respect to Figure 1) side of

the terminal !ng cover to permit the terminal l g screw 5 to pass through such cover.

One skilled in the art may a so find advantages by using more or fewer sides for the

terminal lug cover . One skilled in the art may also find advantages by changing the

shape and ori entation of the flange 7 such that it ma not exist at all, or i the

alternative, may extend the full length of the lower (with respect to Figure 1) half of

the terminal lug 2, while containing an additional access hole or terminal lug screw

pass-through feature (not shown).

According to several embodiments, the disclosed concept will extend

the life of circuit breaker terminal lugs and connecting cables (not shown) by

protecting against degradation and/or corrosion from heat, ionized exhaust gasses or

connecting cable me . These advantageous characteristics of the terminal lug cover i

will result in substantial cos savings in circuit breaker maintenance.



What has bee shown s the circuit breaker terminal ug cover 1.

While the terminal lug cover 1 has been described through specific embodiments and

applications thereof, it is understood that numerous modifications and variations

could be made thereto by those skilled in the art without departing from the spirit arid

scope of the disclosed concept. t is therefore understood that within the scope of the

claims, the disclosed concept may be practiced otherwise than specifically described

herein.

Accordingly, it is to be -understood that the disclosed concept is not to

be limited by the specific illustrated embodiments, but only by the scope of the

appended claims. The description ay provide examples of similar features as are

recited i the claims but it should not be assumed that such similar features are

identical to those in the claims unless such identity is essential to comprehend the

scope of the claim in so e instances, the intended distinction between claim features

a d description features is underscored by using slightly different terminology.

The disciosed concept is described in association with a molded case

circuit breaker, although the disciosed concept is applicable to a wide range of circuit

breakers,

While specific embodiments of the disclosed concept have been

described in detail, it will be appreciated by those skilled i the ar that various

modifications and alternatives to thos details could be developed in ight o the

overall teachings of the disclosure. Accordingly, the particular arrangements

disclosed are eant 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.



What s Claimed is:

. A circuit breaker terminal lug cover ( 1 ) structured to

mechanically secure to a circuit breaker terminal lug (2) and protect the terminal lug

from degradation or corrosion, fee terminal lug including a number of terminal lug

screws (5) capable of securing a number of cables to the circuit breaker, said terminal

ug cover comprising:

a plurality of sides ( 1 ,12 3,14) structured to carry heat away

from the terminal lug or deflect ionized gases awa from the terminal lug,

wherein at least one (12, ) of the sides includes a n ber of

securing members (8,9) structured to mechanically secure the terminal lug cover to

the circuit breaker terminal lug, and

wherein one ( . ) of the sides inc des an access hole (6)

permitting access to the number of terminal l g screws.

2 . The circuit breaker terminal lu cover ( ) of Claim I wherein

the number of securing members are a plurality of securing clips (8;9) structured to

coupie to a top portion or a rear portion o i the terminal lug.

3 The circuit breaker terminal lug cover (1) of Claim wherein

the plurality of securing clips (9) are fiirther structured t span and couple to a vertical

length of the rear portion of the terminal lug.

4. The circuit breaker terminal lug cover (1.) of Claim 3 wherei

the vertical length the rear portion of the terminal og is a chamfered edg (14); and

wherein the plurality of securing clips are further structured to mechanically coupie to

the chamfered edge.

5. A circuit breaker apparatus (4) comprising:

a circuit breaker (3 comprising:

the circuit breaker terminal lug (2) of Cla ; and

the circuit breaker terminal lug cover (1) mechanically secured

to the circuit breaker terminal lug.

6. The circuit breaker apparatus (4) of Claim 5 wherein the

plurality of sides are four sides (10, 1,12,1.3); and wherein the number of securing

members are plurality of securing clips (8,9) that couple the terminal lug cover to

the terminal lug.



. The c rc breaker apparatus (4 of Claim 5 wherein the

plurality of sides are a fro t side ( ) a bottom side ( 1 i), a d tw opposing sides

(12, 3 ) each of which is coupled to the front and bottom s ies; wherein the terminal

lug cover fits snugly on a front side ( 6), a bottom side ( ), and two opposing sides

(18,19) of the terminal ug in order (hat physical contact between the terminal ug

cover and t e terminal g permits the terminal log cover to conduct hea away fro

the terminal lug and the number o f cables or deflect ionized gases away from the

ienninal l g.

8. The circuit breaker apparatus (4) of Clai 5 wherein the

number of securing members are a plurality of securing clips (8,9) coupled to a top

portion or a rear portion of he terminal iug.

9 . The circuit breaker apparatus (4) of Claim 5 wherein the

plurality of securing clips (9) further span and couple to a vertical length of the rear

portion of the terminal lug; wherein the vertical length of the rear portion of the

terminal lug is a chamfered edge (14); and wherein the plurality of securing clips

mechanically couple to the chamfered edge.

The circuit breaker apparatus (4) of Claim 5 wherein said

terminal lug cover is coupled to a portion of said terminal lug external to said circuit

breaker; wherein said terminal lug is removable from said circuit breaker;

wherein the portion of said terminal l g and said terminal lug cover coupled thereto

are both external to the circuit breaker.

1 A method of protecting a circuit breaker terminal ug (2) irom

degradation or corrosion, said circuit breaker terminal ug including a number of

terminal lug screws (5) capable of securing a number of cables to a circuit breaker (3),

said circuit breaker mcmding a terminal iug (2), said method comprising;

mechanically securing a circuit breaker terminal lug cover ( )

to the circuit breaker terminal lu in order to protect the terminal ug from degradation

or corrosion;

providing said circuit breaker terminal lug cover with a

plurality of sides ( 0, 1 ,12, ) structured to carry heat away from the terminal log or

deflect ionized gases away rom the terminal iug;



including w th at least one ( 2, !3) of the sides a number of

securing members (8,9) mechanically securing the terminal ug cover to th circuit

breaker terminal lug; a d

providing one ( ) of the sides with an access hole (6)

permitting access to the number of terminal log screws.

!2 . The method of Claim i 1 further comprising:

coupling he terminal lug cover to the terminal lug with a

plurality of securing clips (8,9) from a number (12,13) of said plurality of sides.

1 . The method of Claim timber compri sing;

coupling (8,9) the terminal !ng cover to a top portion or a rear

portion of the terminal lug.

. The method of Claim i 1 further comprising:

providing four sides (10, ,12,13) as said plurality of sides;

snugly fitting the terminal lug cover on a front ( ), a bottom

( ) and two sides 0 .8, of the terminal lug with said four sides; and

conducting eat away from the terminal lug and said mber of

cables fro physical contact between the terminal lug and the terminal !ug, or

deflecting ionized gases away from the terminal lug.

. The method of Claim 12 furthe comprising:

coupling the plurality of securing clips (9) to a rear portion of

the terminal lug;

spanning and coupling the plurality of securing clips to a

vertical length o the rear portion of the terminal lug;

providing the vertical length of the rear portion of the terminal

g with a chamfered edge ( 4); and

mechanically coupling the plurality of securing clips (9) to the

chamfered edge.
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