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MOLDED CASE CIRCUIT BREAKER
FIELD-INSTALLABLE ACCESSORIES

ABSTRACT

Field-installable accessories are used within a thermal-
magnetic industrial-rated circuit breaker. One such accessory in
the form.of a combined undervoltage release and shunt trip unit is
field~installable within '. the circuit breaker cover. A bell alarm
accessory unit can also be inserted wit‘hin the circuit breaker
cover either in combination with or apart: from the

undervoltage-shunt trip accessory unit.
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MOLDED CASE CIRCUIT BREAKER
FIELD- INSTALLABLE ACCESSORIES

This application is a divisional of Canadian

Serial No. 2,059,536 filed January 23, 1992.

BACKGROUND OF THE INVENTION

U.S. Patent No. 4,754,247 describes an industrial-rated
circuit breaker  uti1izing' an electroniC"trip unit to
articulate the circuiét breaker operating mechanism upon
the occurfence of an overcurrent condition through a
prdtected circu'it. The c¢ircuit breaker includes an
accessory cover that allows field as well as factory
installation of selected c¢ircuit breaker accessories by
providing access to the acceSBOry recesses formed
within the circuit breaker cover withoﬁt affecting the
integrity of the circuit breaker operating components
contained within the circuit breaker case.

An actuator-accessory unit such as described in
U.S. Patent 4,788,621 provides undervoltage release as
well as shunt trip function ¢to such circuit breékers
when mounted within the accessory recess. U.S. Patent
4,939,490 describes a bell alarm unit accessory that'is
often used 1in cbmbination with the aforementioned
undervoltage release and shunt trip accessory unit.

U.S. Patent 5,121,092, issued June 9, 1992
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entitled "Molded Case Circuit Breaker Thermal-Magnetic
Trip Accelerator"™ describes an industrial-ratéd circuit
breaker employing a thermal-magnetic trip unit for
articulating the c*i.:'rc-ui,t breaker operating mechanism
upon the occurrence of overcurrent conditions within a
proteéted circuit. The aforementioned U.S. Patent
4,754,247 employing an electronic 'Erip unit simplifies
the use of such accessories by virtue of electronic
communication with the actuator-.acces_sory unit that is

contained within the accessory recess. - The thermal-

‘magnetic trip unit used within the aforementioned U.S.

patent 5,121,I092 does not provide an electronic output
and hence the accessories must be capable of directly
articulating the circuit breaker operating mechanism, per
se.

Accordingiy, one purpose of the 1invention is to
describe circuit breaker accessory units that are both
field and factory installable within such industrial-rated

circuit breakers employing thermal-magnetic trip units,.

SUMMARY OF THE INVENTION

A standard undervoltage release-shunt trip
accessory unit and standard bell alarm unit are
employed. within industrial-ratexd circuit breakers
equipped with thermal-magnetic ¢trip units. The trip
bar within the c¢ircuit breaker operating mechanism is
adapted té respond ﬁo_ a mechanical actuator loéated
within the circuit breaker cover and extending within
the circuit breaker case. The mechanical actuator
displaces the ¢trip bar to articulate the operating

mechanism and separate the circuit breaker contacts
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upon release by the :aCCessorﬁr unit. Thé trip bar, in
turn, activates the bell alarm unit to indicate to a
remote operator that th_e\ dircuit breaker 'contact';s: have

been separated.

BRIEF DESCRIPTION OF THE DRAWINGS

'FIGURE 1 is a top perspective view of a molded case
industrial~ratéd circuit breaker employing a
thermal-mégnetic trip unit, an undervoltage-shuﬁt trip
and a bell alarm accessory in accordance with' the
invention; .

FIGURE 2 is a top perspective view of the circuit

breaker of Figure 1 prior to 1installation of the

circuit breaker accessories:;
FIGURE 3 is a side view of the circuit breaker of

Figure 1 with part of the cover and case removed to

 depict the thermal-magnetic trip unit contained therein;

FIGURE 4 1is an enlarged side view 'in-‘pattial
section of the circuit breaker of Figure 3 depicting
the operation of the undervoltage-shunt trip accessory;
and - '

.FIGURE, 5 ié an enlarged side view in partial section
of the c¢ircuit breaker of Figure 3 depicting_ the

operation of the bell alarm accessory.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An industrial-rated c¢ircuit breaker 10, as shown in

Figure 1, includes a plastic case 11 to which a plastic

cover 12 is fixedly secured. An accessory cover 13 as

described in aforementioned U.S. Patent 4,754,247 is
hingeably attached to the cover and a handle operator

14 extends through a slot 15 formed in the circuit
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breaker cover.

The circuit breaker 10 is depicted in Figure 2

prior to insertion of the undervoltage release-shunt

trip accessory unit 18 within the accegsory recess 25A
formed in the circuit breaker--cove-r 12. The undervoltage
release-shunt trip accé.ssory unit hereafter "accessory
unit" is similar . to that described within
aforementi.oned Patent 4,788,621 “azid ‘includes a trip
latch 21 controlled by an armature 19 and electromagnet
20. Upon receipt of an external voltage pulse over the
wire conductors 24A, a shunt trip \function is performed
by ‘energizing the electromagnet and causing the trip
latch 21 to release. An undervoltage release occurs when
the voltage applied to. the wire conductors 24B drops to a
value less than that rfequire‘d to hoJ.d the e]_.ectromagriet 20
and restrain the electromagnet from releasing the ¢trip
1atch. A bell alarm Lmit 7 includes a switch button 3
connecting with a midroswitch contained within the- bell
alarm unit and is8 acted upon by means of a flat spring

4 arranged against the switch button 3 whereby release

of the switch button closes the microswitch within the

bell alarm thereby transmitting a signal over the bell
alarm wire conductors 5 to a remote location. The bell
alarm operates in the manner described in aforementioned
U.S. Patent 4,935,490. The bell alarm is attached to the
accessory unit 18 by capturing the posts 9 extending

from the bell alarm unit within corresponding apertures

6 formed within the bell alarm unit. In applications

not requiring an accessory unit 18, the bell alarm unit
18 mounted within the accessory recess 25A by means of
the bell alarm card 2 containing similar bell alarm

posts 9. The bell alarm card is in the form of a fiber
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or plastic rectangle 8 that sits within the accessory
recess 25A by inserti:ig the ends of the card within a
pair of opposing slots 1 formed in the opposite edg.e,s' of
the recess. An auxiliary switch accessory unit (not
shown) can be inserted wi‘thin the accessory recess 25B
formed within the circuit breaker cover 12 on the side of
the circuit breaker cover 12 .opposite the accessory
recess 25A. The accessory unit' 18 is fixedly se_cured
within the side edge of the . accegsory recess 25A by
first placing a threaded metal insert 57 within an
aperture formed within the side edge of the acceSsory
recess and then positioning a screw 56 through an
opening 58 formed on the edge of the accessory unit 18 as
indicated. The metal inserts allow the accessory unit to
be removed and re-installed without' damage to the plastic
aperture formed in the side edge of the recess. The
accessory cover 13 is next attached to the circuit
breaker cover by employing similar metal inserts 57,
screws 22, and openings 23, 59, 60 as indicated. Access
to the accessory unit 18 and bell alarm unit 7 is made
th:fough the accessory door 16 while access to the auxiliary
switch recess is made by means of the accessory door 17.

As described -within the aforementiéned U.S. Patent
5,121,092, the circuit breaker 10 shown in Figure 3 includes
a trip accelerator in the for:ﬁ of a trip lever 34 pivotally
mounted to the operating mechanism side frame 36 by means

of the pivot pin 37. The operating mechanism shown

‘generally at 35 includes a secondary latch 39 which is

pivotally mounted to the operating mechanism side frame by
means of the pivot post 40. The thermal-magnetic trip unit

26 is arranged such that the pivotally mounted armature
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27 drives the magnetic trip post 28 against the trip
bar 31 upon the :occurrehce of a short <circuit
o-vercurrent cond‘itio‘n ' t\hrough the circuit  breaker
contacts (not shdwn) . The bi-metal 29 respondis to

overcurrent conditions less than short circult

magnitude to drive the thermal trip post 30 against the

trip bar and thereby :dislodge the trip 'post 33 from the
trip lever 34 and allows rapid rotation of the ¢trip
lever counterclockwise about pivot 37 into contact with
the secondary latch '39 to release the secondary' latch
and theréby ‘articulate the ‘o.perating mechanism. The
trip lever and the operating mechanism are reset in the
manner fully -describe\d within the aforementioned U.S.
Patént 5,12_1,092 which returns the trip lever back' against
the trip posﬁ 33 where it is held by the bias provided by the
trip lever spring 38 aﬁd the trip bar spring 32. - The trip
paddle 41 extends from the ¢trip bar 31 and responds to
articuiate the operating mecha.n,isin independent of the t:herm:al-
magnetic trip unit 26 as explained below in greater déta:i.l.
The circuit breaker 10 1is shown i1in Figure 4 with
part of the circuit breaker case 11 and cover 12 removed

to show the interaction between the mechanical actuator

42 - positioned within the circuit breaker cover by

placement of the radial end 45 of the mechanical
actuator within the corresponding radial Dbearing
surface 46 formed in the bottom of the circuit breaker
cover 12. The trip lever 34 shown earlier in Figure 3
sits in front of the mechanical actuator and is omitted

from Figure 4 to more clearly depict the interaction

‘between the mechanical actuator and the trip paddle 41

on the trip bar 31. A slot 48 is provided through the

inner wall 53 of the cover 12 to allow the actuator arm
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47 extending from the mechanical actuator to contact

the trip paddle 41 formed at the bottom of the trip

bar. The trip bar also includes a curved end 49 that
sits within the radial bearing surface 50 formed in the
bottom of the circuit breaker case 11 to allow the: trip
bar to rotate - clockwise against the return bias
provided by the trip'bar‘spring 32. As fully described
in U.S. Patent 4,806,893, the mechanical actuator 1is
restrained from rotating in " the counterclockwise
direction under the bias of the powerful mechanical
actuator spring 44 about the mechanical actuator pivot
post 52 by means of ehgagem’ent by the trip latch 21 of
the latch pin 43 extending from the mechanical
actuator. The trip latch. is, in turn, controlléd by
the operation of the armature 19 that is part of the
accessory unit 18 described earlier with reference to
Figure 2. Independent of the electromagnetic trip
unit, the accessory unit 18 respo‘nds' to project the
armature 19 against the latch -bar 54 which, 1in turn,

rotates the ¢trip latch 21 clockwise about the trip

‘latch pivot post 55 to thereby release the latch pin 43

on the mechanical actuatbr and drive the actuator arm
4-7 ~against the trip paddle 41 causing the trip bar 31
to rotate in the clockwise direction, all as indicated
in phantom. The rotation of 'the trip bar accordingly
articulates the circ@it breaker operating mechanism to
selparate the circuit breaker contacts as fully
described in the aforementioned U.S. Patent 5,121,092,

The chircuit breaker 10 is depicted in Figure 5 with
part of the case 11 and cover 12 removed to show the
be11 alarm unit 7 mounted within the accessory recéss

25A by means of the bell alarm card 2 which is inserted
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at its ends within the corresponding slots 1 formed
within the i1inner wall 53 of the circuif: breaker cover
12 as indicated at 2A. The bell alarm is supported
upon the bell alarm posts 9 extending from the bell
alarm card and is arranged such that the switch button
3 extending from the bottom of the bell alarm abuté- the
flat spring 4 such that the curved end 4A of the flét

spring abuts against the trip paddle 41 on the trip bar

31. The curved end 4A of the flat spring extends

within the slot 48 formed at the bottom of the inner
wall 53 of the circuit breaker cover -in a similar
manner as described 'with the accessory unit 18 shown
earlier in Figure 4. When the trip. bar 31 has rotated
in a clockwise direction by action of the thermal-
magnetic trip unit 26 depicted 1in \ Figure 3 or by
acﬁion of the accessory unit 18 depicted in Figure 4
to drive the trip bar 31 and at;tadhed trip post 33 in
the clockwise direction against the bias of the trip
bar spring 32, as shéwn in phantom,' the 'trip paddle
allows the spring loaded switch button 3 to move with
the spring 4 and thereby actuate the microswitch (not
shown) contained within the bell alarm 7 to indicate to
a remote observer by means of the wire conductors 5
that such a tripping operation has occurred. The bell
alarm unit 1s automatically reset wupon return ofl the
trip bar 31 to its initial position by the reset oper’étion
described within the aforementioned U.S. Patent 5,121,092
when the operating mechanism 35 of Figure 3 becomes reset.
Accessory units such aé a ~ combined
undervoltage-shunt trip accessory and é bell alarm
acéessory have herein been described as operational

with thermal-magnetic trip units. Both the
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undervoltage-shunt trip accessory and the bell alarm
accessory are field-installable as well as factory-

installable.
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CLAIMS

1. A mold case circuit breaker comprising:

a plastic circuit breaker case and cover;

an cperating mechanism within said ~case, said
operating mechanism including a latch lever,
restraining said operating mechanism from separating a
pair of :contacts within said case during: quiescent
current conditions with a‘protected Circuit;

an operating handle extending 'through salid cover at
one end and connecting with said operating mechanism at
an oppcsite end, said operating handle opening? and
closing Said. contacts during said quiescent current
conditions;

a thermal-—magnetic trip unit within said case
arranged for displacing a trip bar and articulating
said operating mechanism to separate said contacts upon
occufrence of overcurrent conditions thrcugh salid
protected circuit; ‘

a bell alarm accessory unit within said .cover
interacting with said thermal-magnetic .trip unit to
provide external indication of said contact opening;

a trip lever interacting with said thermal-magnetic
trip unit and said operating mechanism for articulating
said operating ' mechanism upon occurrence of -said
overcurrent-conditions; and

a trip paddle .exten'd-ing from a bottom of said trip
bar and a spring ext:ending from said bell alarm, said
spring being positioned at an inactive position by said
trip paddle when said contacts are closed and said
spring being '.positicned at an active positicn by said

paddle when said contacts are cpened;
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2. The circuit breaker of claim 1 including a switch
button extending from a bottom of said ‘bell alarm

intermediate said bell alarm bottom and said spring,

said spring contacting said switch button toi inactuate

- said bell alarm and .said spring releasing said s’witc/h

button to actuate said bell alarm when said contacts

move from closed to open conditions.

3. The circuit breaker of claim 1 including an
accessory cover hingeably "attached to said circuit
breaker cover providing access to "said bell alarm

without removing said circuit breaker cover.

4. The circuit breaker of <claim 1 including an
insulative suppo:rt having means thereon for supporting '

said bell alarm accessory unit within said cover.

5. The circuit breaker of claim 1 wherein said support

means comprises a pair of posts extending from said
support within a corresponding pair of holes forméd

within said bell alarm accessory unit.
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