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{54) Title: CIRCUIT INTERRUPTER WITH ACCESSORY TRIP INTERFACE AND BREAK-AWAY ACCESS THERETO

A{37) Abstract: A circuit interrupter including
a housing having a cover connected to a base,
separable main contacts within the housing, and an
operating mechanism within the housing and inter-
connected with the contacts. A trip mechanism is
disposed within the housing and includes a rolatable
rip bar assembly that, when selectively rotated,
generates a tripping operation. The trip mechanism
includes a dual-purpese trip actuator biased upwards
and positioned for vertical movement within the
housing and having a top portion extending through
the cover. The actuator includes a push-to-trip
member and an interlock trip member. The trip
bar assembly includes a multi-purpose trip member
having a push-to-trip actuating region, an interlock

~trip actuating region, and an accessory irip actuating
region. The push-to-trip member contacts the
push-to-trip actuating region when the top portien
is depressed, causing the rip bar assembly to rotate.
The interlock trip member contacts the interlack trip
achoating region when the cover is removed from
the base, cansing the trip bar assembly to rotate.
The accessory trip actuating region is positioned to
be contacted by the tripping member of the external
accessory device and thereby cause rotation of the
trip bar assembly.




I ncl udes a dual -purpose trip actuator biased upwards and positioned for
vertical novenment within the housing and having a top poRfiFehruart20idi ng
through the cover. The actuator includes a push-to-trip nenber and an
interlock trip menber. The trip bar assenbly includes a multi-purpose trip

menber having a push-to-trip actuating region, an interlock trip
actuating region, and an accessory trip actuating region. The push-to-trip
menber contacts the push-to-trip actuating region when the top portion is
depressed, causing the trip bar assenbly to rotate. The interlock trip
menber contacts the interlock trip actuating region when the cover is
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rotation of the

W TH ACCESSORY TRI P | NTERFACE AND BHEHAE RRY (ACCESS THERETO BACKGROUND OF
THE | NVENTI ON FI ELD OF THE | NVENTI ON The present invention relates to
circuit interrupters generally and, nore specifically, to those kinds of
circuit InterrB Q&QR(SHAIDOEﬁTHIEINVENﬂ'way an external accessory device.

C DESCRI PTI O\k@f_nﬁFﬁ%&ﬁbéﬁ* | ded case circuit breakers and

interrupters are we art-as
The present invention relates to circuit interrupters generally and, more

specifl ically, to those kinds of cnrcunt mterrupters that can be tripped by an
‘external accessory device.

¢
DESCRIPTION OF THE PRIOR ART

Molded case circuit breakers and interrupters are well known in the art as

exemplified by U.S. Patent No. 4,503,408 issued March 5, 1985, to Mrenna et

-al., and U.8. Patent 5,910,760 issued June 8, 1999 to Malingowski et al., each
of which is assigned to the assignee of the present application and incorporated
herein by reference.

A continuing industry objective with respect to many types of circuit
interrupters is to be able to reduce the size and/or footprint of the interrupter
housing while at the same time providing the same or improved performance
capabilities.- A major advantage of creating such a "smaller package” is that it
provides increased flexibility in installation. However, a consequence of this
objective is that the internal space constraints of such interrupters have become
much more limiting, posing certain design obstacles that need to be overcome.

Circuit interrupters include trip mechanisms that can be activated
in a variety of manners so as to set in motion a tripping operation to open the
-.contacts of the interrupter. These trip mechanisms often employ & rotatable trip
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Unfortunately, accessory trip levers in the prior art do not interface with the rest of the trip bar
assembly in a space efficient manner, making them difficult to employ in a circuit
- interrupter having the aforementioned internal space constraints. In addition, the
prior art has provided external access to the accessory trip lever that requires a °
positioning of the external accessory device that can not effectively and
conveniently be implemented in DIN rail installation situations. Furthermore,
prior art circuit interrupters that may be used in connection with such external
accessory devices are typically required to be manufactured with an opening or
the like in order to provide the aforementioned external access. Because of the
possibility of entry of foreign items into such an opening, such interrupters are
not suitable in situations where an external accessory device will not be
implemented.
In view of the above, it would b advantageous if a way existed by which
‘an external accessory device tripping operation could be conveniently and
effectively implemented in a circuit interrupter having Internal space constrains.
It would also be advantageous if the provision of such a tripping operation
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- This and other objects and advantages of the present invention will become

apparent from a reading of the following description of the preferred embodiment
taken in connection with the attached drawings.



This and ot her objects and advantages of the present invention will becone
apparent froma reading of the followi ng description of tRéFsbafaer 20
enbodi ment taken in connection with the attached draw ngs. 27 February
2004 4 BRI EF DESCRI PTION OF THE DRAW NG8 Figure 1 is_an orthogonal view of
a nolded case circuit interrupter enbodying the present invention. Figure
2 Is an expl oded view of the base, primary cover, and secondary cover of
the circuit interrupter of Figure 1, Figure 3 is a side elevational view of .
an Internal portion of the circuit interrupter of Figure 1. Figure 4 is an

ort hogonal vi ewBRIEFIRESGRIPTION DR THETRAINGE circuit interrupter of
Figure 1 without the_base and covers. Figure 5 Is an orthogonal view of an
internal portion of fRYRl isuaR orthegenalpiewr obr molledecase wircuidineriper

oper at i ng nechala;hﬂj‘adyﬁg%éﬁ)r&dn? iy ﬁtiﬁﬁ‘ el evationai, partially broken away
vi ew of the. operatin mechani sm ofe € circuit interrupter of Figure 1

with the contacts angiwf@zﬁmadmplodedwm 6Fthe Bas® qfinidr Rovér, QHEI%eZ%ﬂasarg
side el evati onabové},acgw%\éﬁ_%gﬁhf)eg%ﬁ_ﬁ?V| ew of the operating nechanism

with the contact’s an ige di sposition. Figure 8 I's a side

el evationai, parti al Figuby 8K€ a8 Ye MV fAREInAd echanj smw th
the contacts and, the iﬁandl ein thee TR{’:\IQ?IQIB%{DV%?}?L)OQ ‘t’n?éorh.gpp?—ﬁtméﬂrogq & iareylt si ge
el evational, palteTRtSr effiguse tway vi ew of the operating mechani smduring a

resetting operation.gj i L de.el evatianal , partially broken away
view of the cam houlgl H?gﬁ stl'%'e oitpﬁgﬁrbéi \f'?l‘?’ecf'f?}hﬁt’@’ie”lﬁ' Rertiens ol thericiouit 11
i s anot her si deinégrayden afifigyrepbwithalt thie bask afd av@dfsVvi ew of the cam

housi ng. Figure 12 i|§: ar gr holgon | view of the crossbar assenbly of the
circuit interrupter gere- Jirane ogonal view of an internal portion of the circuit

interrupter of Figure 1 including the operating mechanism.

Figure 6 is a side elevational, partially broken away view of the operating
mechanism of the t_:ircuit interrupter of Figure 1 with the contacts and the handle
in the OFF disposition.

Figure 7 is a side elevational, partially broken away view of the operating
mechanism with the contacts and the handle in the ON disposition.

Figure 8 is a side elevational, partially broken away view of the operating
mechanism with the contacts and the handie in the TRIPPED disposition.

Figure 9 is a side elevational, partially broken away view of the operating
mechanism during a resetting operation.

Figure 10 is a side elevational, partially broken away view of the cam
housing of the circuit interrupter of Figure 1. '

Figure 11 is another side elevational, partially broken away view of the
cam housing.

Figure 12 is an orthogonal view of the crossbar assembly of the circuit
interrupter of Figure 1.

Figure 13A'is an orthogonal view of the trip bar assembly of the circuit
interrupter of Figure 1.

Figure 13B is another orthogonal view of the trip bar assembly.

Figure 13C is another orthogonal view of the trip bar assembly.



Figure 13A is an orthogonal view of the trip bar assenbly of the circuit
interrupter of Figure 1. Figure 13B is another orthogonal 2¢iFeruafy 2004 trip
bar assenbly. Figure 13C is another orthogonal view of the trip bar
assenbly. 27 February 2004 5 Figure 13Dsis another orthogonal view of the
trip bar assenbly. Figure 13E is another orthogonal view of the trip bar
assenbly. Figure 14 is an orthogonal, partially broken away view of a

ti f th | r cHigun | e do Lng the trip b
assenbl'y and its bi 2}%‘%‘35"‘3@ et B BHe R P RN BR oot 1ar 1o

Figure 14 without théi@Hrad3 iprannymerléirtyugenéx@imoam(ectﬂﬁl&ae&&%'mmjzew simlar
to Figure 15 with th@:iﬁﬂirgsms ri ng%‘ Fliggure _1; i s an orthogonal view of a
latch of the circuit i errngEP pgongl partially breken pway Siewsofapartion ofige
ort hogonal vi ew aituilinterdgyubedie; e WLk nt errupter of
Figure 1. Figure 19 is an ort hég%%gﬁﬂ\é!ing\?\}fgc}w?r%%{%éghgkyea%‘g”eﬁ'ﬂﬁ§P”*ﬂ9-i P
bar assenbly, and créi¥®de iesareeshogonal aew siniiarab Figurs o0 withol fheChingUl t

interrupter of spiiggre 1. Figure 20 is an orthogonal, partially broken away
view of the trip bar assenbly and dual purpose trip actuator of the

circuit interrupter bigure g@isard orthbhena! eickddmila h hﬁgg wi.ew of the
dual purpose trip ac%._t@i,or”. Fi gurgg 21 B ls ano?%tra':r@%ﬁret og@ﬁgﬁe Q}g%ﬁp'mg-the
dual purpose trip ac %1 ! s Eyartiaogong) yiewn of atlatshoofdhe qirauit iimterpar @jfen
away vi ew of the€igurép. bar assenbly and dual purpose trip actuator of the

circuit interrupter of Figure 1. Figure 23A is an orthogonal view of the

automatic trip assenb@yre8 ismn expleded orthogomat vipwest ﬁid@lﬂ@ra%séngfjkﬁ?égaﬁ?ﬁ

i s anot her ort hggQiiahtey : matic trip assenbly. Figure
ort hogonal view of an a'ltu?gégttﬁ?%'gﬁg%ﬂmture of the trip bar assenbly of the

circuit interrupter Tgum garie dn orthogonal view of the sideplate assembly, trip bar
assembly, and crossbar assembly of an intemal portion of the circuit interrupter
- of Figure 1.
Figure 20 is an _orth_ogonal. partially broken away view of the trip bar
assembly and dual purpose trip actuator of the circuit interrupter of Figure 1.
Figure 21A is an orthogonal view of the dual purpose trip actuator .
Figure 21B is another orthogonal view of the dual purpose trip actuator.
Figure 22 is an orthogonal, partially broken away view of the trip bar
assembly and dual purpose trip actuator of the circuit interrupter of Figure 1. |
Figure 23A is an orthogonal view of the automatic trip assembly of the
circuit interrupter of Figure 1.
Figure 23B is another orthogbnal view the automatic trip assembly,
Figure 24A is an orthogonal view of an attaching structure of the trip bar
assembly of the circuit interrupter of Figure 1.
Figure 24B is another orthogonal view of the aftaching structure.
Figure 24C is another orthogonal view of the attaching structure.
Figure 24D is another orthogonal view of the attachirg striicture.
Figure 25A Is an orthogonal view of an accessory trip lever of the circuit
interrupter of Figure 1.

Figure 25B is another orthogonal view of the accessory trip lever,



Figure 24B is anot her orthogonal view of the attaching structure. Figure
24C i s anot her orthogonal view of the attaching structure2? Febguane2@4D i s
anot her orthogonal view of the attaching structure. Figure 25A Is an

ort hogonal view of an accessory trip |leger of the circuit interrupter of
Figure 1. Figure 25B i s another orthogonal view of the accessory trip

| ever. 27 February 2004 6 Figure 26 is an orthogonal view of the accessory
trip lever of Fi gurer{_ZSA connected to the attaching structure of Figure
24A. Figure 27A is a *8‘1’f9r?&g§@a|orthogmnaliwi¢waftheoaoﬁégsumrmevémFt;@gre 5

accessory 11 p 4B RIan BN 8AdR & AR RTA000Nal VI e ShOW TGt he

trip bar assenbly with accesso . Figure 28 is an

ort hogonal , parti al | Figurel2FA ig'emorihogvhalfvidy ihaRY & Fiﬁufehfé ]Nitegﬁie of the

circuit int erru%ﬁ&eél%hiﬁ%gure 1. Figure 29 is an ortHogonal' Vi Sn/6eSSAy

primary cover of it interrupter of Figure 1 showing a break-away

region. Figure 30 is rr47moRo ' f . rim cover and base of
the circuit interr u;l):?gg’r_ of Flggél}?kemllﬁb&\l‘—yi‘éguvr'ée\p%{'B\Nyga&?éot}”i)%@ﬁﬁemmhmiiMI |y
broken away vi eC6€SSaRetriprlevgrsdited. regi on of Figure 29. Figure 32 is an

orthogonal, partially; n. away, vi ew of the break-away region broken
off. Figure 33 is si gl é‘?ﬁ@é& s%ﬁél“’gﬁflﬂh ReAtiqliydrekencawmyviewi afer groowy &y thef
the circuit inbeseoptrmrcimﬁitlﬁitg#agteioﬁiﬂrgwkm the break-away region broken
off. Figure 34 Is an_prthogonal view of ‘the internal portions of the base

of the circuit inteFI9Yp &° 6 amiofthogonal Fiewuot tS prisany dawbh%CtHé'%i%euﬁW of .
br eak- away regi mérn@éteﬁbﬁ ' | I nterrupter of Figure 1. Figure I's an
orthogonal view of the und[girl_lrsefﬂgﬁ% 'J"Br?e‘g'{ﬁég@“@fy egionci r cui t

Figure 30 is an orthogonal view of the primary cover and base of the

~ circuit interrupter of Figure 1.

Figure 31 is an orthogonal, partially broken away view of the break-away
region of Figure 29,

| figure 32 is an orthogonal, partially broken away view of the break-away
" region broken off, '
Figure 33 is side elevational view of the base and primary cover of the
circuit interruptgr of Figure 1 showing the break-away region broken off.
Figure 34 is an orthogonal view of the internal portions of the base of the
circuit interrupter of Figure 1.

Figure 35 is an orthogonal view of break-away regions of the circuit
interrupter of Figure 1.

Figure 36 is an orthogonal view of the underside of the base of the circuit
interrupter of Figure 1.

Figure 37 is a cross-sectional view taken along the line 37-37 of Figure
36 showing cutouts in the base.

Figure 38 is an orthogonal view of an intemal portion of the circuit
interrupter of Figure 1 showing the positioning of the break-away regions. of
Figure 35,

Figure 38 is an orthogonal view of a locking plate of the circuit interrupter
of Figure 1.



interrupter of Figure 1. Figure 37 is a cross-sectional view taken al ong
the line 37-37 of Figure 36 showing cutouts in the base. 2FFgbiuen3®04s an
ort hogonal view of an internal portion of the circuit interrupter of
Figure 1 show ng the positioning of thezbreak-away regions. of Figure 35.
Figure 39 is an orthogonal view of a |locking plate of the circuit
interrupter of Figure 1. 27 February 2004 7 Figure 40 is an orthogonal,
partially broken avvaé,vi ew of the locking plate in connection with the

base and primary covE&fdUi 49Iiﬁean:olftmgqnal,rpaﬁiaﬂ]abtodxenafmayivw@fghébcﬁngtﬂlgﬂeu :
o Figure 40 I gure

| pri mar y cove: pacially bk _
42 1 & oross- cancrasctisy i HERER BN HRlevenal (o crouibimupterf Figre

showi ng support tenbers of the circuit interrupter of Figure 1. Figure 43A
is an orthogonal, paptially broken away view of a hole and recessed
regions In the prim &9‘1&%6@5 8 orthegenal cpartialiynbrekein aivay vidw Singilar %o Fiqure
Figure 43B'Is aggorthogonal view of a retaining device of the ci rcuigt
interrupter of  Figure 1. Figure 43Cis a side elevational view of a '

oo S AP o G 18 o st Sational vt taken'atsid heAinela B O Efiul
thg | i ne 44-44 8’? sﬁ?‘%h esq'ﬁ’gﬁﬂéﬂ@ﬂﬁﬁﬁ‘ qfi{ke éﬁ@lﬂtiﬂf?@r@é&%}ﬁ%ﬂeﬂet ai ni ng
device with respectFiyord 48A hohg ﬁ%g?ﬁ?l?%@%gigml&ﬂs%ﬁ%ﬁ t&%ﬁ%&é ﬂs[eygr((':ﬁover.

Figure 44B is a_cross-sectional, par en awa
Fi gure 44A  Fi glf€Ssef fegions iafhe prmanoeavengbtis circuitintefruptee obRigRref 0

et ai nent ol ate, Fighre 438 is ' SHOGREL v of &/itiGededenr fha sirosion
pl at e. interrupter of Figure 1.

Figure 43C is a side elevational view of a secondary cover mounting
screw of the circuit interrupter of Figure 1.

Figure 44A is a cross-sectional, partially broken away view taken along
the line 44-44 of Figure 43A showing the mounting screw and retaining dev}ce
with respect to the hole and recessed regions of the primary cover.

Figure 44B is a crcss-sedtional. partially broken away view similar to
Figure 44A,

Figure 45 is an exploded orthogonal view of the base and primary cover
of the circuit interrupter of Figure 1 along with a screw retainment plate.

Figure 46 is an orthogonal view of the screw retainment plate.

Figure 47 is an orthogonal, partially broken away view of the screw
retainment plate positioned within a recessed region of the primary cover of the
circuit interrupter of Figure 1.

Figure 48 is a side elevational view of a mounting screw of the circuit
interrupter of Figure 1.
Figure 49 is a cross-sectional, partially broken away view taken along the
~ line 49-49 of Figure 45 showing the.screw retainment plate and the mounting
screw of the circult interrupter of Figure 1.
Figure 50 is an overhead view of a recessed region of the primary cover
of the circuit interrupter of Figure 1.



Figure 47 is an orthogonal, partially broken away view of the screw

retai nment plate positioned within a recessed regi on of tRéFpbiuanr300dover

of the circuit interrupter of Figure 1. Figure 48 is a side elevational
view of a nmounting screw of the circuitg interrupter of Figure 1. Figure 49
Is a cross-sectional, partially broken away view taken along the |ine
49-49 of Figure 45 show ng the. screw retainnent plate and the nounting
screw of the circuit interrupter of Figure 1, Figure 50 is an overhead view
of a recessed region GUEHY sramexploded erthogonal Neevcof & terminaltstisld Rirl thef

Figure 1. 27 Felpdsar dz&'ﬂ'ﬁ ' 1S expl o orthogonal view of a
termnal shield and %fhe %@eééggﬁégpﬁg#ﬁ?wt @gv@'ﬁ?{f"qﬁﬂ?rﬁi"rcui t interrupter
of Figure 1. Figure Figure 52ris antchibogordl vidve of bl tbheinkihjgigal shiel d. Figure
53 is an partially el:pl odgg,ort hogonal view of the termnal shield, base,

primary cover, and sel8fiB2eys apvarialy expleded pgtegonahviewrafiiheterniindfishisi® 1
Figure 54 is a sk Irhé{q@ﬂ% , ' termnal shield
cover in connection % th theﬁﬁ%ﬁ%%&?ﬁgﬁ?%ﬁg?ﬁggﬁ%?ﬂ%ﬁ, WptenRf Figuad.
secondary cover of Figireidcisia partialy exploded arthofbsal e -of i wﬁﬁ\%%iéﬁ an
ort hogonal view : m nal.. shi el d cover. . ~Figure 55B |I's another
ort hogonal Vi ew@?eﬁ'ﬁy{‘@"ﬁ‘f’ﬁ&l‘@ﬁ %f@"@g%ﬁ.d, basegDiimancaver, andsecongmmpal
view of the tercoverd ofthé elrcLitififuptdrdf Figlab 1Shi el d, base, prinmary cover,

|

and secondary cover 'Fn a totally assenbl™ed state. Figure 57 is a
cross-sectional, par I yoBisaearthoggnal view ofthe teraiinal ghtaiecovdrmne 57-57 of

Figure 56 showi ng a pj I l.qure 58 i s, an orthogonal view
of the circuit int erﬁjgr')’fee?gggs ﬁégtﬁ%g&%opﬁﬁ'gwﬂ?W%@W‘%ﬂﬂ?@rCWGﬁnect ed
thereto. Figure 59 iEigtre 66tihagartiogonaiwiei dftee BeMiRal éhiélﬁatf&\féﬁ'tlgﬁjn% je 60

| s an orthogonalg:\j the backplate of the DIN rail adapter. I'gu 61
s an orthogona%h’éilqggagé’ RTRANY |COVRYr B¢ SerRNAaNKcRar|in adetgliy assembled state.

Figure 57 is a cross-sectional, partially broken away view taken along the
line §7-57 of Figure 56 showing a wire seal arrangement.

Figure 58 is an orthogonal view of the circuit interrupter of Figure 1 with
a DIN rail adapter connected thereto.

Figure 59 is an orthogonal view of the DIN rail adapter.
Figure 60 is an orthagonal view of the backplate of the DIN rail adapter.
Figure 61 is an orthogonal view of the slider of the DIN rail adapter.

Figure 62 is a cross-sectional, partially broken away view taken along the
line 62-62 of Figure 59 showing a stop mechanism. '

Figure 63 Is an orthogonal view of the DIN rail adapter in a locked-open
state. '
- Figure 64 is an exploded orthogonal view of the base and primary cover

of the circuit interrupter of Figure 1 with the sideplates positioned within the
base.

- DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings and Figures 1 and 2 in particular, shown
is & molded case circuit interrupter or breaker 10. Circuit breaker 10 includes a



Figure 62 is a cross-sectional, partially broken away view taken along the
line 62-62 of Figure 59 showing a stop nechanism Fi gur e. 2P PebrBafiR004 64
orthogonal view of the DIN rail adapter in a |ocked-open state. "Figure

is an expl oded orthogonal view of the bgse and primary cover of the ]
circuit interrupter of Figure 1 with the sideplates positioned within the
base. DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring now to the draw ngs

and Figures 1 and 2 in particular, shown is a rrpl ded case ci.rcuit
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tt achi ng phase wedls 20aR1pane22. CHbls PGPS AL SrePhrodRERi iR Hﬁa BIn
ggggrlg fgr fag nin cover 1 to ?ggem%z. Hol esﬁor open%ﬁ' i12324A

I mar 4 K | /
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for fastening secondary cover 16 to I mary “cover :
secondary coger tolba%hdgc dioles wsratieningsa24s afy Brovidedoini seondsgVedvet 46a6F for

: i Yo
For att achent - apcung sERRAEGCONEE aRSCHG ot heE eciv apyosmavuing hales as |
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entire oles 28 are also for attachment of external accessories (only to secondary

cover 16) as described be!c}w. Holes 25, which feed through secondary cover

16, primary cover 14, and into base 12 (one side showing holes 25), are

provided for access to electrical terminal areas of circuit breaker 10. Holes 26A,

which feed through secondary cover 16, correspond to holes 26 that feed

through primary cover 14 and base 12, and are provided for attaching the entire

circuit breaker assembly onto a wall, or into 2 DIN rail back pane! or a load

center, or the like. Surfaces 29 and 30 of secondary cover 16 are for placement

of labels onto circuit breaker 10. Primary cover 14 includes cavities 31 , 32, and

33 for placement of internal accessories of circuit breaker 10. Secondary cover

16 includes a secondary cover handle opening 36. Primary cover 14 includes

a primary cover handle opening 38. A handle 40 (Figure 1) protrudes through

openings 36 and 38 and is used in a conventional manner to manually open and

close the contacts of circuit breaker 10 and to reset circuit breaker 10 when it is

in a tripped state. Handle 40 may also provide an indication of the status of
*circuit breaker 10 whereby the position of handle 40 corresponds with a legend
(not shown) on secondary cover 16 near handle opening 36 which clearly

indicates whether circuit breaker 10 is ON (contacts closed), OFF (contacts




circuit breaker assenbly onto a wall, or Into a DIN rail back panel or a

|l oad center, or the like. Surfaces 29 and 30 of secondaryﬂzgyr%wlﬁogre for
pl acenent of |abels onto circuit breaker 10. Prinmary cover 14 1ncludes
cavities 31, 32, and 33 for placenent Pé i nternal accessories of circuit

breaker 10. Secondary cover 16 includes a secondary cover handl e opening
36. Primary cover 14 includes a primary cover handl e opening 38. A handle.
40 (Figure 1) protrudes through openings 36 and 38 and is used in a

conventional naRAER) tY W&lﬁlaEDy(amp&lttami)encHaeeto_t ter mﬁﬁ@@,saﬁ’fo@r%ﬂ%ntt
st at e.

breaker 10 and esat e@ircuit breaker 10 when it is in a trippe

Handl e 40 may af’g%‘ﬂ@? Vi §8° RAqy fovet i1Branst PHIR@ry cavers 14finclutle cectangulamker
10 whereby the ppenihg®a20indand i I i gend pt shown)
on secondary COY%’ 1% nearn hand'}%pggﬂe\%ﬁ{,‘éﬁ@ggaﬂmﬁﬁ?F%tgﬁe% ai ipg’gloé's‘“}"
whet her ci rcui t H9WEK Of adutten b a pushetadiis actiatoed NsoGRBwWh 8 16kt dondlictor

February 2004 1 "whRL P contacts open due to, for-exanple, an.
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rectangul ar  opeiniuitgbre4Remnd id4depicted et i BLY phh Lah ppot rudes. -a
top portion 46 @ggl ur.e 1} .of a gjtton for a Bus%%?ﬁ%%ruﬁeohesﬁpgo

shown are | oad §mo B’E‘gﬁﬁ‘ iRyfpurghpse pperation. that shiel d and prot ect
Foud o1 nl < SO, iRk el iRl BB il "

circuit ‘breaker, the present 1 on” |

oper ation. Ref parfialy broten GWBygimdqaa(Btéalla it pheliitlbmj ildﬁ @ircr:]tﬁﬂ@ﬁeiaﬁé\' gj isSshOWRE

el evat1 on, par en. a y a arti ajl n an_t om of clircult

breaker 10 is slﬁl%\@\nﬁé ¥A3§4ﬁlﬁgn@arﬁéan3@rfﬁaeﬁafm@ey %d’fgeﬂei inghown @i plasma2.

There i hown arc@cesierationchanthes 58 cahidiii IS4 | ot
is s jalc i 54 @Mﬁ@nr@@%ﬁm& AR50 204 o

not or assenbly 56, and. an arc . exti ngui sher -asse nacy
contact asserblSFIBBUIShEr assesbly 5ﬁg'°\?ﬁébﬂmfsimmntmt(asaem)lypﬁ0mhani sm 64.

(LLTOuS", 04 1 PR RN, SngSAD oA Wbl ittt
chanber 64, sl dtigwetdbeags pbabe pf Suittreakerxiol MsLitsb@h |RRFERAING 58, liand
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extinguisher assembly 58, and contact assembly 60, as shown and described
below. Reference is often made herein to only one such group of
components and their constituents for the sake of simplicity.
Referring again fo Figure 3, and now also to Figure 4 which shows a
side elevational view of the internal workings of circuit breaker 10 without
"base 12 and covers 14 and 16, each slot motor assembly 56 is shown as
including a separate upper slot motor assembly 56A and a separate lower slot
motor assembly 56B. Upper slot motor assembly 56A includes an upper slot
rotor assembly housing 66 within which are stacked side-by-side U-shaped
upper slot motor assembly plates 68, Similarly, lower slot motor assembly
56B includes a lower slot motor assembly housing 70 within which are
stacked side-by-side lower slot motor assembly plates 72. Plates 68 and 72
) .ér'e both composed of magnetic material. -
Each arc extinguisher assembly 58 inciudes an arc chute 74 within
which are positioned spaced-apart generally paralle! angutarly offset arc

chute plates 76 and an upper arc runner 76A. As known 1o one of ordinary



conmponents and their constituents for the sake of sinplicity. Referring
again to Figure 3, and now also to Figure 4 which shows a27ség@a@ugmatlona
view of the internal workings of circuit breaker 10 without basée 12 and
covers 14 and 16, each slot notor assenbly 56 is shown as including a
separate upper slot notor assenbly 56Aland a separate | ower slot notor
assenbly 56B. Upper sl ot notor assenbly 5 6A includes an upper slot +otor

assenbly ho whi ch are stacked side-by-side U shaped upper
sl ot not or g@ﬁﬂ{h %ﬂt%%ﬁ@cg@nogamq@pgyls herARgsEMbIYoRS isdo secaiesend! y 568

| ncl udes a_Uisepiate bRbERL 46 7 SRk ﬁﬂ:cﬂg Bl Bt flsg St acked

si de-by-side | ower slot notor assenb are
bot h conposH Citguitihseaieri c materi al . Each arc extingui sher assenbly 58

| udes an are are positioned spaced-apart
Ig(ra](rzlelrjal isy par al @P*éﬁrbq,pgmtg%qqrgg] SE'PE’“ 'scﬁ%u‘? Oﬁloﬁﬁ'e‘éie\?l?@faamm?hmalpper arc
runner 76A. pdioknfvifciibre8Rerof0, %éﬁﬁlﬁrﬁaéé ngf’rhﬂlgg'MF%tgpe%)]% gﬁg' Ll_in the
e i's

art, the functiogn of arc extinguisher ass ore WNA%q
di ssi pate ePYBPIFRGA "&V@bletmtacéaenaﬁwppmu@tfmr@mpamabla cohtdchgp cont act s

f th re hown i s an orthogonal
\C/)I ew 01? ;hr:ém grégéa ﬁ%&?%.{;ﬁ @g sé@?f]hﬁ'p bg'%fmﬂ)étaaﬁw&bﬁf%ﬁ asse?vbl y
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supporti ng

th n nd a stationary contact arm
thgggﬂ Z s ‘f %ﬁ%‘ﬁ?‘ 'af?ﬁhawn GRF m@é&h?ﬁ §@rha¢t@ﬁ%r7@ Is eleatrigally conmesdi s
el ect 1 cal |t ctloa efirfthl 50, AlslhBhs ?‘cﬂi%'sbér?ass%gtyta?‘}&ﬁ]ﬁbg%vé}gé poyn. each

novabl e cont ct arm78 Is electrica connect ed 50.
Al so shown Wh 'hOEGIw%ea@@'sﬁmw maatauabwmuspmdrmean iMérnanpéitionaf Circuit

breaker 10 ppd &5 d.on a Inter ortlon of base 12
(not shown). Act u t| oﬁﬁ%%%pgl?@%?ﬁﬁ na'?' BdAndmannescr i bed i n
det ai | bel dlesctibed bsdetaid below, caewrhioss&ﬁ a%@dmﬁ@r\/@bﬁd FiNEBfelcorfiddi® 78 tO

rotate int a.di sposjtion which places novable contacts 80 into
or out of & @J |rP%%'rgWEP'éE‘Efﬁ@alPO%féﬂﬂwhlﬁhﬂacwmovabbewmsams 84.

mto or out of a disposition of electrical continuity with fixed contacts 84.

- Crossbar assembly 86 includes a movable contact cam housing 88 for each
movable contact arm 78. A pivot pin 90 is disposed in each housing 88 upon
which a movable contact arm 78 is rotatably disposed. Under normal
circumstances, movable contact arms 78 rotate in unison with the rotation of

crossbar assembly 86 (and housings 88) as crossbar assembly 86 is rotated
clockwise or counter-clockwise by action of operating mechanism 62. However,
it is to be noted that each movable contact arm 78 is free to rotate (within limits)
independently of the rotation of crossbar assembly 86. In particular, in certain
dynamic, electro-magnetic situations, each movable contact arm 78 can rotate
upwardly about pivot pin 90 under the influence of high magnetic forces. This
is referred to as “blow-open” operation, and is described in greater detail bejow.
Continuing to refer to Figure 5 and again fo Figure 3, operating

~“mechanism 62 is shown. Operating mechanism 62 is structurally and
functionally similar to that shown and described in United States Patent
5,910,760 issued June 8, 1999 to Malingowski, et al., entitled “Circuit Breaker
with Double Rate Spring” and U.S. Patent Application Serlal No.



enbly 86 includes a novable contact cam housing 88 for each
rcr:ro\c/)zzlbgrcg?]tsact grm 78. A pivot pin 90 is disposed in eacn-flft@gﬁjlaﬂgzl&ﬁ upon
which a novable contact arm 78- is rotatably disposed. Under norna _
circunstances, novable contact arns 78 rotate in unison with the rotation
of crossbar assenbly 86 (and housingg 88) as crossbar asse_nbly,86_h| S
rotated clockw se or counter-clockw se by action of operating nechani sm

it : le contact arm78 is free to
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and U. S Pairtefinkpahierabads iieoh itNGadid b4 IR tadtfisk %%!Seﬁiiﬂatgﬁxé woEke
No. 99- PDC- 279, fllecPAugust _ 99, entitle . r h /
Trip MechanffdpicPaReGied With uppetitoggle link 98 sivay bf an Mémnaliife t9sdle sk of Whi ¢
are incor poLRLEH: 26596 r%erence. ergti n% nechani sm 62° conpri ses a
handl e arm gr Egquom'assmlcy s@?%@%ﬁﬁﬁ‘%i’@ atg Ohﬁﬁcﬁ%i)al@)lldedlls:enﬁl ?gégtﬂe

. . A i . o

iRk 98, and gD pnr L on e o ey 8P dopSaed boBEH g pper
t oggl e i nk B%cn% ﬁ%’f&?%%mecwm P suppent eambers QBSidepiatemm%! yt Coudl e
i nt er connecCrativoh s #6OY rotRe WBhihi ts?@ia%%%i@%pﬁ%ﬂ,g@gei g 099
link pivot pin 102, and with 'crossbar’asse ) p bi _
Provi ded i sP@Videfdgindiapripcasspmblyl@lemtiawhich it disposdd i sHatsRloRkab! ¥

menber s o oy Hanyiedcgerhfl o2 RRGTE e IS oS Mepiaiodl spriaptwn m ts) i a
cradl e pi voliolagaidstiarchataportiony e babieredidienll 6 G888 durng 4 er 108 whi ch
's disposedy i 0u@0d BdpRorted. breaker 10 as is described below. A main stop
bar 112 is laterally disposed between sideplates 106, and provides a limit to
the counter-clockwise movement of cradle 94.
Referring now to Figure 6, an elevation of that part of circuit breaker 10
particular assoclated with operating mechanism 62 is shown for the OFF
disposition of circuit breaker 10. Contacts 80 and 84 are shown in the
| disconnected or open disposition. An intermediate latch 114 is shown in its
latched position wherein it abuts hard against a lower portion 1186 of a latch
cutout region 118 of cradle 94. A pair of side-by-side aligned compression
springs 120 (Figure 5) such as shown in United States Patent No. 4,503,408
is disposed between the top portion of handle assembly 92 and the
intermediate toggle link pivot pin 102. The tension in springs 120 has a
~tendency to load lower portion 116 of cradle 94 against the intermediate latch
114." In the OPEN disposition shown in Figure 6, latch 114 is prevented from
unlatching cradie 94, notwithstanding the spring tension, because the other
end thereof is fixed in place by a rotatable trip bar assembly 122 of trip



by handl e assenbly 92 in such a manner as to make mechanical contact with
(roll against) arcuate portions of a back region 110 of cgagg@mg@mm ng a
"resetting"” operation of circuit breaker 10 as is described below. A nain
stop bar 112 is laterally disposed betygen sideplates 106, and provides a
limt to the counter-clockw se novenent of cradle 94. Referring nowto
Figure 6, an elevation of that part of circuit breaker 10 particul ar
associated with ogcrati ng nechani sm 62 is shown for the OFF disposition of
circuit breaker MeCNaRHEH Rdt Asde desdhitg iameorehtetail beiowmip_t@rgggg}ﬁggg? Q"

open di sSposi ti ORmeiAR_H; r ' | at,ech 114 is.sh inits latc
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cut out region 1igteohedindatchot4. Amaig thalsts ALS i ' cpnpr,essi on
springs 120 (Figpre ) such as Showr iR@lﬁﬁlﬂ%ﬁd%%ngglﬁ%@%ﬂ?%&ﬂ,%b&408

i s di sposed bet pirgiik hreakerctO exaept thedERRED ddpositish Whith is
i nternmedi at e t oggkeridddelyvot pin 102. The tension in springs 120 has a
tendency to load lower portion. 116 of cradle 94 against the intermediate

‘latch 114, .' In theRefaringinewdsiFiguro 75 bpwrating niedhahRnbe2 Il efe.
prevented from dﬁnhghggtln’g g.adl.@) 94 notw thstandi ng the spring Si on,
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This is the st ihat t of d.i di I ti f
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bel ow. Ref erri niptated in @ dougteralictkwisredifdctivg (@ﬁéﬁﬂ)fi%ﬁ@adsﬁcgg:ﬂgmt f or8 0t hed
ntacts an

O eBo2) L1on e lodtiS HE bl iinlRe ishamgauio ot tomircam sy oo
s S 1oy rite ST b G2 o
are rotated i nnAuUeRRERfSPripDs dRAiceuses upmaritogglé link OB anbadwar tohgre ImRWE N9
the - to assume the position shown in Figure 7 which causes the pivotal

interconnection with crossbar assembly 86 at pivot point 90 to rotate crossbar

assembly 86 in the counter-clockwise difection. This rotation of crossbar

assembly 86 causes movable contact arms 78 to rotate in the counter-

clockwise direction and ultimately force movable contacts 80 into a

pressurized abutted disposition with stationary contacts 84, it is to be noted

that cradie 94 remains latched by intermediate latch 114 as influenced by trip

mechanism 64.

Refetring now to Figure 8, operating mechanism 62 is shown for the

TRIPPED disposition of circuit breaker 10. The TRIPPED disposition is

related (except when a manual tripping operation is performed, as described

below) to an automatic opening of circuit breaker 10 caused by the thermaily

or magnetically induced reaction of trip mechanism 64 to the magnitude of the

current flowing between load conductors 50 and line conductors 52. The

operation of trip mechanism 64 is described in detaif below. For purposes

here, circumstances such as a load current with a magnitude exceeding a

predetermined threshold will cause trip mechanism 64 to rotate trip bar



internedi ate toggle link pivot pin 102 to be influenced by the tension
springs 120 (Figure 5) attached thereto and to the top oﬁyh@mggﬁzﬁggenbly
92. The influence of springs 120 causes upper toggle link 96 an ower
toggle link 98 to assune the position $hown in Figure 7 which causes the
pi votal interconnection with crossbar assenbly 86 at pivot point 90 to
rotate crossbar assenbly 86 in the counter-clockw.se direction. This
rotation of crossbar assenbly 86 causes novabl e contact arns 78 to rotate

in the counter - asberoklyi 122 dociaaid @verdFhing tHaSbgto ﬁﬁﬁsiﬂﬁ‘é@%@el& act s
y~ con s

80 into a pressurized aputted disposition with stationar 4. 1t
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bi asi ng assenblgs 122 in the opposite direction) and away from
latch 114. Thi s°° GRYS5S& Agcrise smalionof movablsseeactandisey & deullrigrin had been

hel d in place agepdrstidy ' | fa 1-al.C t regipn 118) and. enabl es
it to beprot at edepalgount%ﬂ%%c %és%‘gd3#&1ﬁ%i@i‘%%%&ﬂ‘&&@wﬁ%éﬁmsypri ngs
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Chieve the disposition (contacts 80 and 84 closed) until it is first “reset”

vja a resetting operation which is described in detail below.

Referring now to Figure 9, operating mechanism 62 is shown during
the resetting operation of circuit breaker 10. This occurs while contacts 80
and 84 remain open, and is exemplified by a forceful movement of handle 40
t_o the right (or in a clockwise direction) after a tripping operation has occurred
as described above with respect to Figure 8. As handle 40 is thus moved,
handle assembly 92 moves correspondingly, causing handle assembly roller
108 to make cantact with back region 110 of cradle 94. This contact forces
cradle 94 to rotate clockwise about cradle pivot pin 104 and against the
tension of springs 120 (Figure 5) that are located between the top of handle
assembly 92 and the intermediate toggle link pivot pin 102, until an upper
-----pbrtion 124 of latch cutout region 118 abuts against the upper arm or end of
' jntermediate latch 114. This abutment forces intermediate latch 114 to rotate
to the left (or in a counter-clockwise direction) so that the bottom portion
thereof rotates to a disposition of interlatching with trip bar assembly 122,-in a



86 causes a cl ockwi se notion of novable contact arns 78, resulting In a

separation of contacts 80 and 84. The above sequence of eyyepg@rué@szﬂo%s: In
handl e 40 being placed Into an internmedi ate di sposition between iI'ts F
di sposition (as shown In Figure 6) and '1{)5 ON di sposition (as shown In
Figure 7). Once in this TRI PPED di sposition, circuit breaker 10 can not
again achieve the ON disposition (contacts 80 and 84 closed) until it is
first "reset" via a resetting operation which is described In detail

bel ow. Ref erri ngnamyeridesd | nj 62.1 s shown during

the resetting operat ironsg}'&giﬁcﬁﬁ&ﬁé@&%rﬂ%l .%%QS%%WCWWBSU@N&W

80 and 84 remai4V i&peiaaseth handleskerothties ite thelyft avéos eafalllangaie Futbmal handl e
|

ity . nelost esiteh f o
has occurred —aseane K sarion $16t itayastrofnigsb somerly dbandgaind0 |
thus noved, hainteamediaterthick 133 WSS S %gg@gd‘gi ifg%aoeigg&g,gggﬁg@{gg;ag 4

assenbly roller 108 to nmake contact wth regi on :
This contact foPS8&MbYrladl CimmitthseakardiOds thercinthe ORFbdispositiGHbifou ot Pi N

104 and agai nst t | f rings 120 (Fi,gure 5) that are |ocated

bet ween t%e top&ﬁﬁgﬁ@hgﬁg@éﬁﬁ?y g%rbtﬁ%l"\o&@ gﬂ?'@?ﬁ)ﬁﬁpﬁwbeﬂmee&eftﬁ nk
pivot pin 102, ards fire Oplpdisposiiivri dépictéddn P i jon 118 abuts
agai nst the uppgp.armor. e d %c; i nt?]?rpdi at Igureggg\ﬂit%fm#ﬁt@qg@ut ment
forces internedi Q'P@g?’ﬁ?'&trpehh isBirbed )il contacisd0 arfd 84 are inra disposition of
counter-cl ockw fogecsfur He4l) i.on thereof rotates to
a di sposition of (i:r]t e?lég{lgﬂicr?g%ﬁpﬂht‘%#g (ﬁgérrt -ﬂ@%hﬁﬁ'ﬁ?}’%%"ﬁ”@? February

2004 15 manner SRBHOLHH Emi‘p‘tmtripniftgacbperbﬁdrosucthmepi&l’@@%nﬁ%sf:ﬁ?t?d? agai nst
a

handle 40 is r rofates to the left over a sma ngul ar
i ncrement , caugdl’) ng l@’méér}‘?’%gdr‘gl'ﬁ”"f%"@# qgé!’b‘i‘?r&%{%tcauégigmnia@ 80 and
forceful | y abut8himagaib opent er nedi ate | atch 114 which is now abutted at its
| ower end against trip bar assenbly 122. Circuit breaker 10 is then in the

count e o1 ockvi se. (¢ RESAH) © FgufE X Aod GuEperslet moion adsembbent
Floure 7 (w te h%r::’;‘ I:éhz%i blgt mﬁ}?ﬂiﬂiﬁ?ﬁw ol Rt Bhatl Simiaf &t 3Ct S
i 910,760 issued June 8, 1999 to
Malingowski et al., and plates 68 and 72 thereof form an essentially closed
electro-magnetiq path in the vicinity of contacts 80 and 84. At the beginning
of a contact opening operation, electrical current continues to flow in a
movable contact arm 78 and through an electrical arc created between
cont_acts 80 and 84. This current induces a magnetic field into the closed
magnetic loop provided by upper plates 68 and fower plates 72 of upper slot
motor assembly 56A and lower slot motor assembly 56B, respectively. This
magnetic field electromagnetically interacts with the current in such a manner
as to accelerate the movement of the movabie bontact arm 78 in the opening
direction whereby contacts 80 and 84 are more rapidly separated. The higher
the magnitude of the electrical current flowing in the arc, the stronger the
“magnetic interaction and the more quickly contacts 80 and 84 separate, For
" very high current (an overcurrent condition), the above process provides the
blow-open operation described above in which the movable contact arm 78

forcefulty‘rotates upwardly about pivot pin 90 and separates contacts 80 and



forceful electrical contact with each other. However, if an overcurrent
condition still exists, a tripping operation such as depi @7 €gbamd, 2Eslcri bed
above with respect to Figure 8 may again take place causing contacts 80 and
84 to again open. Referring again to Fi %res 3, 4, and 5, upper slot notor
assenbly 56A and | ower slot notor assenbly 56B are structurally and
functionally simlar to that described in United States Patent 5,910, 760

i ssued June 8, 1&99 to Mlingowski et al., and plates 68 and 72 thereof
form an essenti abtyhigirelation beingdndepenaigntof ogsiian asserhbly 86, CTH blwbpen

el octri el curr coerain i Afiol R HiairpRd 1 URGL Ao < BRent Noak s 058
through an el ectisswad Junecs, ciggat %&%’q?ﬁ%ﬁrhndqgé&??’??cg@%'%gf%gﬁﬁé%é. cuy rent

i nduces a magnetic field into the closed magne er
plates 68 and | JHRYidES adasfersenaratippeicantants 8trendi84dban mbhynohfidlleestur awer

sl ot notor asse SURSF o t Thi etic field .
el ectromagnet i Cgﬁ%?/‘el nt efraatﬁﬁéﬁ%olpﬁ?a{tﬁ)g %%}e?%tﬁg%%”%mﬁ?kﬁmﬁﬁ‘rﬁfbﬁs as to’
accel erate the rdgseriped alwdvetiheommeetinewitiPFigaes 8arm 78 in the opening

di rection whereby contacts 80 and 84 are nore rapidly separated. The hi gher
t he magni tude of the L.cal rrent, flowng in the are, the stronger
the nmagnetic i nteraﬁ%ﬁhéhgwttﬂg%%’.hdJi@kPQgégn?%’f%'rBﬁguﬁﬁcﬂ@% asidar at e.
For _very high ciswefi& porion@fopekting HhedHuMEh 52 gcess
provi.des the bl ow.ogeg oper at Pon dgscri bed abo@')eo{li'dr{%ﬁg%\(ﬁ#g vabl e
contact arm 78 NeHFIRES ﬁlqgchwaa@%sa@pmyaﬁymnwmgaaifmsmu&ham

separates conta : : this r tion bein
ingependent of g‘?lg’é"?g;r%g'éﬁ’éﬁg@{ %gfny\dflﬁ?g%gﬂn%s Spr%@eﬁﬁach?dshgm and
descri bed in Unibebyees cane follonice 126 tod the BbEOMTBA bRHOLRThgI8ECHby iﬁ@%’isto
Spoel nen and in%f@@{@a%aﬂer?i n by reference, and provides a ?a_ ter
separation of con RW"§4V°3¢£% moon i car tollower:126 againstrapring<i@Bt  of
a tripping oper a‘kbaﬂiegﬂeeliﬁhﬁbrbl}yfohhéd%Qﬁéﬁhﬁﬁmé&%@n hgqaﬁgkgqgagg@e in

connection withFFiugurg % Ref erring now to Figures, Rown
in Figure 10 is™4 ¢ 4g) that extends from the bottom 88A of housing 88 and which faces

the direction of contacts 80 and 84.

During a blow-open operation as described above, movable contact
arm 78 rotates clockwi_se about pivet pin 90, as shown in Figure 11. During
this rotation, a bottom portion 78A of contact arm 78 similarly rotates, causing
it to abut the top of cam followsr 126 and force follower 126 downward, thus
compressing spring'128. An opening 88B (Figure 10) in the side of cam
housing 88 enables (provides clearance for) this rotational movement of
bottom portion 78A of contact arm 78. The size of opening 88B is preferably
limited to only that which is necessary to enable this movement, with the
resulting size determining how far barrier 130 extends upwardly from the
bottom 88A of housing 88. Cam follower 126 is forced downward until it is

.app.roximate_ly_ level with the top 130A of barrier 130, as shown in Figure 11.

. The positioning of barrier 130 then substantially and effectively protects
spring 128 and cam follower 126 from hot gases and debris that are often
formed during such a blow-open operation and which flow towards barrier 130
from the direction of contacts 80 and 84. As crossbar assembly 86 is then



view of a portion of operating nmechanism 62 including one of the cam

housi ngs 88 of crossbar assenbly 86. Cam housing 88 i ncl udésehruannz004

foll ower 126 di sposed therein with a conpression spring 128 connected
between cam fol{ower 126 and the bottom88A of housing 88. Housing 88 is
configured for allow ng vertical notion of camfollower 126 agai nst" spring
128. A barrier 130 is integrally fornmed on the outside of cam housing 88
(see also Figure 12) that extends fromthe bottom 88A of housing 88 and

whi ch faces t heotitedcloclomiseiducingtitestbs3quamdnBmalDiippitg chaphi)l open
operation as descri bﬁd gbg\(e, novabl e contact arm 78 rotates cl ockw se
about pivot pi n $teraled by dgm maghanign @4, the boktem$A ofivam hausing 8%, a bot t om

portion 78A of j. Iy ' ing, it to abut the
top of camfoll %P%%%%B? g;'a(':.gb !P yﬂ%ﬁ%ﬁfhﬁ@%&oﬁﬁsﬁ&m%@ ?"!:%%P%si ng
spring 128. An dperavidingseac E'rcgen:tbn_lﬂarribn13leeﬂéﬁiﬁétl?fstl@ﬂgihehg‘tﬁé Abre
enabl es (provi d%§c§g‘e’?6§nce%omﬂ this rPt aglﬂ_%gﬁl m)tverr?n of bottom
portion 78A of CORTACIORING 9%, IMthe exprplasy imgntdest seendndfiguraiay
limted to only bahésr 180ii6Elud I j nt.. Wi t he
resul ting si zeygﬁ_&fr m nilnguh%sw aré?‘)‘gér?)rﬁi:-;earB ?@%Qéﬁt@ﬁ‘ soﬁ%ﬁgﬁpéhlﬁgcﬁ% e

bottom 88A of h¥(usHh@regaciudadrpnlyforfaciitating the rolding of carmorsidgeat i | it is
approxinmately level with the top 130A of barrier 130, as shown in Figure

11. The posi ti oni ngRreferR®y hé 51?%5 t'glgtl effectively
protects spring 128 and cam‘??ﬁ ﬂ:%ég]i% ro_ﬁngﬁbltl M&ﬁa%ﬁﬁ t5p st
are often for mBasemblyi@2xidtip mechanismybs Assenatly 902 aeslide i 0thp HaP Wr bRyRr ds
barrier 130 f rngwg’hfg?r S%Eégél tof cont E\ﬁ.t 315%9 and 84. As crossbar assenbly
86 i's.then 27 Febyuarv o Gteq thetaralirip hars o Paddles 442 aagnaticddp bars
"normal " trippi ogpagdieatiddn a @me &sb feiberB98ag) D% Plyeom 88A
of cam housi ng g%g COOp‘f‘{ﬁ tes wmﬁﬁgar rfngr 130 Me?égbaﬁ??éssgﬁ%?ﬁfqvgﬁs S
continued. In add®4fiaog a!?thfwi“t-zl’i"‘l"fl‘ﬁi’"s{@fc@iiC’brth‘éi!tﬂt-‘rhd$1,deiserimaidein detéit below.
beneficially stnpagthict® Bl L f I.ng 88. In the exenplary
enbodi ment best sgen Tt gﬁr@a f%%%gerdr@espgﬁg]ﬁ%ledﬁggqlﬁﬁl%‘a%gw& tr;gOB
and a bot t om el Shafhtl48. ofeniregsarBodiscussed below, muiti-purpose trip member 146 ‘
+ includes, as best seen in Figure 13E, a push-to-trip actdating protrusion or
region 148A, an interlock trip actuating protrusion or region 146B, and a trip
interface surface or region 146C. Trip bar assembly 122 also includes, as best
seen in Figure 13A, an intermediate latch interface 150 having a protrusion or
stepped-up region 152 and a cutout region or stepped-down region 154 with a
surface 154A. Also connected to trip shaft 140 is a contact region 156 that
includes a cavity 156A (Figure 13D) formed in the underside thereof,
~ Referring now to Figures 14, 15, and 16, shown in Figure 14 is a portion
of base 12 with a portion of the internal components of circuit breaker 10
inserted therein. Trip bar assembly 122, which is rotationally disposed between
outer sidewalls 18 and 19 of base 12 (Figure 2), is shown extending and
vertically held between portions 200 of sideplates 106 and ledges 202 of internal
- phase walls 20, 21, and 22 of base 12 (only phase wall 20, and thus only one
ledge 202 , is shown for the sake of simplicity). As best shown in Figures 15
and 16 wherein a portion of trip bar assembly 122 has been cut away for ease
of illustration, a cavity 204 is formed in ledge 202 of internal wall 20 in which is



whi ch are included only for facilitating the nol ding of cam housing 88.
Referring now to Figures 13A 13B, 13C, 13D, and 13E, shown Eg Febiupry004
assenbly 122 of trip nechanism64. Assenbly 122 Includes a trip bar or
shaft 140 to which Is connected thermal,trip bars or paddl es 142, nagnetic
trip bars or paddles 144, a nulti-purpose trip nenber 146, and accessory
trip levers 148A and 1488, the function of each of which is described.in
detail below Magnetic trip bars 144 are tapered in shape, and are

ntegral |y nol dedatsitdnd éndof o
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Roferri ng now %d é%ﬁ?%?ﬂ"g"’ 20 13 BOUiCrd BlnciBnty Bl fih Fobfact &Scior a6 b

of base 12 withtig rasaembwazmtmt legal 202 ven i9pede SbEIMES HEESKEE 10
i nserted therei Dss Tﬁﬁ!f@?r ag %MZ@ which is rotationally di sposed
between outer o) 0¢ 18 seqPrpYides; by speng 206) duringoavripping
extendi ng and eoperatiombs vebaibsbdisdivge 106 and
| edges 202 of %ternal pﬁase wal | s %s%ﬂwarﬂg&tiﬁﬁpﬁtased@t??ﬁﬁw s e

wal | 20, and t H§/SNgRird Qneping %%éom a opensaoded side, ehablingdedes 202 and

sinplicity). t | 1 rei ortion of trip

bar assenbly ?Z%dgﬁgsz Oggg\#éc%ét%“g gl oF" e%ape?ﬂg%%&? }qhﬁét"\"aﬁ ‘ﬁﬂ that ig shaller 204

is formed in | chge ﬂze)zllametenoiaspm'lg 266 so ZWati springi 206 dcfes%?otﬁ%h'\%rlﬁte%glgﬂ 18

seat ed one end e pring 206. The other end of spring 6 is
do1g8a 58 BB &5 203

shown contacting €O 56 (partially cut away for ease of

illustration) of trSm:nb@OSaﬁéaggd %sé%%iémﬁfoeészutt%&egag@ f0 b%grt‘égw diding A

(Figure 13D) ther galtlon as such, spri
count er - - cl ock éﬁH"% 4 beferg: trip char aﬂﬂ%ﬁ‘tﬂly ARads installedonAt“lim@ oberght"

assenbly 122 f C&ssBHiWﬁQﬁué’EﬁﬁfdeB%rEﬁ baKefi icially enables assembling personnel to
easily see whether or not spring 206 is appropriately positioned. Positioned
substantially within internal phase wall 20, spring 206 does not occupy valuable
internal space, and is not directly exposed to hot gases that may be generated
within circuit breaker 10. Such gases would flow i the direction of arrow “A”
(Figure 16) between the internal phase walls and the sidewalls of base 12, with
this direction of movement causing the gases to substantially flow past and not
into spring 206. Because spring 206 is a compression spring, it is easy to
fabricate, leading to more accurately held tolerances and, thus, a more
consistent spring force,
Referring now to Figure 17, shown is intermediate latch 114. Latch 114
| .lncludes a main member 210 having ends 212 which are bent towards each
.other and in which are formed holes or openings 214. .Extending from main
member 210 is an upper latch portion 216 and a lower latch portion 218, the
latch portions being lineary offset from each other in the exemplary embodiment.
Lower latch portion 218 includes a protruding region 220 with a bottomn surface



Ledge 202 of wall 20 is positioned sufficiently apart from contact region
156 of trip bar assenbly 122 so that |edge 202 does not PEhpebrearyl200kwi se
rotation of assenbly 122 (against the bias force provided by spring 206)
during a tripping operation as describgg below. As shown best In Figure
15, cavity 204 has an elongated opening 208 form ng a open-ended side,
enabling | edge 202 and cavity 204 to be easily nol dable. Opening 208 has a
width wl that is_smaller than the diameter of spring 206 so that spring
206 does not bec%ﬂ%.laaﬂétwwqtregloslaﬂzged fromcavity 204. Spri ng 206 I's
easily assenbled into circuit breaker 10 by vertically sliding into

nesenbly I's thus proviienaaRRiARa e Fers 14 A 3o Sowdochine s ler Jonnel
to easily see \ihtermediate [atopt 1 BPHHieHE i2RErhBy @EB(BQEQT bél%bﬁ s%%'!étégggg
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Bocause spring o ReRRGIRG iflalidn oL BT inihe slockyiperdrectiom i

| eading to rmrecm:cansrditriﬁb)a th@biﬁ tdﬂe@étﬁiﬁ%sd@d?ﬁbe& Béfow.2 More consi Ste”t
spring force. Referrlng now t EI gure 17, shown 1Is |nterrred| ate latch 114.

Latch 114 i ncl udes g E \%ﬁ 210 haV| n? ends 212 which are bent
towards each other &I4r¢ 1S PY‘,’ﬁtréi?Ea'f )h@)?%!ﬂ enjystionivwith albértton of

Ext endi ng from mge mterﬁﬁlmkinéé%fb ctﬁf‘bﬂé%?@ﬂdﬁ nea H g%fgélﬁ?ft Loy

| atch portion 218, the ortions belng
other in the ex@?TBHQHF%/'*%nﬂédiﬁmhed ahavee trig hﬂrcasspmbty io hat@fdfyiang! udes a

21611, SR Ao AR Bt e
18 is i nter medretatonaly biaskiidn Uis couriter-tietiarisd Hh‘e@hoﬁﬂﬁﬁﬂﬂlﬁﬁd@@'ﬁbum
si depl ates 106. 14). Figure 19 shows the latching arrangement found in all dispositions of
circuit breaker 10 except the TRIPPED disposition. Lower latch portion 218
of latch 114 is shown fixed in place by intermediate latch interface 1500f frip
bar assembly 122 (a portion of trip bar assembly 122 being partially cut away
for ease of illustration). In particutar, cutout region 222 of latch 114 is shown
mated with protrusion 152 of interface 150, with bottom surface 220A of
protruding region 220 of latch 114 in an abutted, engaged relationship with
surface 154A of interface 150. Upper latch portion 216 of latch 114 is shown
abutted hard against lower portion 116 of latch cutout region 118 of cradle 94.
Because latch 114 is prevented from clockwise rotation due to the
engagement of lower latch portion 218 with intermediate latch interface 150,
the abutment of upper fatch portion 216 with cradle 94 prevents the counter-
clockwise rotation of cradle 94, not\mthstandmg the spring tension (described
__above) expenenced by the cradle in that direction. However, during a tripping
operation as described below, trip bar assembly 122 is rotated clockwise
(overcqming the spring tension provided by spring 206), causing surface
164A of intermediate latch interface 150 to rotate away from its abutted,



Hol es or openings 214 of latch 114 are mated with correspondi ng circul ar
protrusions or Indents 224 in sideplates 106, providi ng a2piFebtuass Zm4f or
rotation of latch 114. Protrusions or indents 226 in sideplates 106 provide
a stop for limting the rotation of laggh 114 in the clockw se direction
whi ch occurs during a tripping operation as described bel ow. Figure 19
-shows trip bar assenbly 122 In conjunction with a portion of the internal
workings of circuit breaker 10 including, in particular, those shown in
Figure 18. As dé¥Wpgedrlationship with pratanirasregian 320 of ihtdreediate/latitt 14,

tational ly di t dewal s 18 and 19 of base 12, ‘and i
otati onal 15 bi eEARer iy eaBleshe Siic. Rures Sifesinegd by cradis 806>
(Figure 14). Firgiatelalh $hoisa &lbekdvi@é@hb@t%r@&ﬁéf@%‘fg%@y%ﬁggg%hg@'ﬂ' Lover

di spositions of c{rcuit breaker 10 except the T
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llatch interfaceglpffo ' k22 fa portion of trip bar
assenbly 122 beicng pgor%é gﬁ?gletaicaotu%g%e@g’ékﬁ%sge %yaé'@ %&%’W'? Oped SPERgs unti
particular, cut operaﬁagirmcmgmsz|i@mhemppsnsmmuim&§ri%& BpByp USt on
152 of i nterfacgglﬁio . W t'&: g ttom surface 220A of protrudi ng region 220 of
latch 114 in an“8BTRGHGH With, &j@@srel ationship with surface 154A of
interface 150. Upper latch-portion 216. of latch 114 is shown abutted hard
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during a tri ppi&ﬂ:uit §é‘?‘§ i1m1 S EPescri bed bel ow, trip bar assenbly .122 is
rotated cl ockwi $e ?03 <0 ‘ﬁ@'"f' a5 1¢2; Wiih base i3 hayingheeacpantialiyut ayag06) |
causi ng surf aceto prbvide &f bettiraigw di ; ' of ate_ away
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spring for ces CINRRFAIS RS ELST ﬁﬁ'r'p%s@fﬂﬁ Sctuator 230 of trip mechanism 64 that is
positioned such that it can be moved upwardly or downwardly.

Referring now also to Figures 21A and 218, dual purpose trip actuator
230 is comprised of a curved bar-like member 232 having shoulders 234
which define a top portion or bution 46. Connected to bar-like member 232 is
a body member 236 with a first side 236A and a second side 2368, Body
member 236 includes a rounded portion 238 on .the, bottom thereof. Body
member 236 also has a first tab member or push-to-trip member 240, and a
second tab member or secondary cover intetiock member 242, The above-
described configuration of dual purpose trip actuator 230 can be
advantageously molded without complicated molding processes such as
bypass molding or side pull molding.

When dual purpose trip actuator 230 is assembled into circuit breaker
10 (as shown in Figure 20), an end of a compression spring 244 is in contact
with the rounded portion 238 and extends between actuator 230 and a fedge



rotate latch 114 in a clockw se direction, thereby termnating the hard
abut nent bet ween upper latch portion 216 and cradl e 94, aRdFelueysidddg t he
cradle to be rotated counter-clockw se by the aforenmentioned springs until
operating nmechanism 62 is in the TRI PPEBRdi sposition described above in
.connection with Figure 8. There are several types of tripping operations
that can cause trip bar assenbly 122 to rotate in the cl ockwi se direction

and thereby rele radle 94. One type Is a manual tripping operation, :
with the functi oﬁ‘?ﬁaﬂﬁrﬁr bbt SpenmAdd thusmirgddes 20 upWaglibias 76kcs bavscaqtger ti on
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Interl ock menberloted jushabays,piesh-teesipactuating protrupiorat 46M ob fulibalrpBLE mpse
trip actuator 23RemBér A, advantageously nol ded without conpli caPed nol di ng
processes such as ypass nol ding or side pull nolding. Wien dual purpose
trip actuator 230 is _assenbled into circuit breaker 10 (as shown in Figure
20), an end of a con¥YREfhwionsts isrdppressedsthiemesultitg downwatdmblsmeatgded

portion 238 andgg tuat or 230 and a [ edge 27 February 2004
21 246 of base fz?gag_pr i r?g&%%%g? H%ﬁ%ﬁ%ﬂ@@%ﬁ“& M'ﬁaﬁq Rishriartde on
actuator 230. Botuating péotpusidm 1467 ahd) e it dSerivaaraly, ﬁ{er@ﬂe&d%gd'ﬁipcgar
secondary cover : .

assembly 122 {o rotate in the clockwise direction (when viewed, for example,

in Figure 6). As described above, this rotation of assembly 122 releasés

cradle 94 and results in the TRIPPED disposition shown in Figure 8. Spring

244 causes dual purpose trip actuator 230 to return to its initial position when

force upon top portion 25A of button 25 is no longer exerted.

In addition to the manual (or push-to-trip) tripping operation described
above, dual purpose trip actuator 230 also provides a secondary cover
interlock tripping operation, the functioning of which is shown in Figure 22,
Figure 20 shows a portion of circuit breaker 10 with base 12 having been
partially cut away to provide a better view. Actuator 230 is positioned in
relation to multi-purpose trip member 146 such that secondary cover interlock
member 242 is located just below interiock trip actuating region 1468 of multi-
purpose trip member 146, If secondary cover 16 is removed, shoulders 234

. of actuator 230 have nothing to abut upwards against under the influence of
compression spring 244 (not shown in Figure 22 for the sake of simplicity).
This causes actuator 230 to move upwardly, causing secondary cover
interlock member 242 to contact interlock trip actuating region 146B and |



16 (Figures 1 and 2), with shoul ders 234 abutting upwardly against a bottom
surface of cover 16 so as to limt the upward vertical no¥éfehtuanf20et uat or
230. As shown in Figure 20, dual purpose trip actuator 230 |Is positioned
such that first side 236A of body nenber 236 is adjacent to nulti-purpose
trip 'menber 146 of trip bar assenbl 2122, and second side 236B is

adj acent to outer sidewall 18 of base 12. In this position, push-to-trip

nmb 240 i 1o . h-to-tri tuati t [ 146A of
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(when vi ewedggsbabh¥BTRY [ L @y escri bove, this rotation
of assenbly 122 r.eﬁaseé@asgrsgg?dgé gg a&ﬁ%?‘ﬁéﬁ?ﬂ? W%%ﬁppﬁm di sposi tion
shown in Fi finowngn Figure 8y 244 causes dual purpose trip actuator 230 to
return to its initial position when force upon top portion 25A of button

25 i's no | onger I ddition to the manual (or push-to-trip)

trippi ng operati ?rﬁ'%ﬁféggeﬁksg&& NgliARs ayiomp i {heppaland mageasiatrpring 230 al so
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An automatic trip assembly 250 is provided for each phase of circuit breaker

10, with each assembly 250 interfacing with one of thermal trip bars 142 and

one of magnetic trip bars 144 of trip bar assembly 122, as described in detail
below,

. Referring now also to Figures 23A and 23B, shown in isolation is an
automatic trip assembly 250 and its various components. A thorough
description of the structure and operation of automatic trip assembly 250 and
its components is disclosed in U.S. Patent Application Serial No.

/ » Eaton Docket No. 99-PDC-279, filed August _, 1999, entitled
“Circuit Interrupter With A Trip Mechanism Having Improved Spring Biasing”,
the entire disclosure of which is incorporated herein by reference. Briefly,
assembly 250 includes a magnetic yoke 252, a bimetal 254, a magnetic

 ‘clapper or armature 256 having a bottom 256A that is separated from yoke
252 by springs 257, and load terminal 50. Load terminal 50 includes a
substantially planar portion 258 from which protrudes, in approximately
perpendicular fashion, a bottom connector portion 260 for connecting with an




| [ ion when viewed in Figure 22 (or the clockw se direction
: \?\/L]gﬁkwvfgmglj,re?groexarrpl e, In Figure g). As described abo¥éfebiiasy 2004at i on
of assenbly 122 releases cradle 94 and results in the TRI PPED di sposition
shown in Figure 8. Crcuit breaker 10 i&g¢ludes automatic thernal andnbl
magnetic tripping operations which |ikew se can cause trip bar asse 4y
122 to rotate in the «clockw se direction and thereby rel ease cradle 9
The structure for oviding these additional tripping operations can beD
seen. In Figure @dgma tepnslustos byoneans mfaod@.wesudﬁas a selfse@Mind'@diaf R PPED)

' ard a | ower portion 116 of
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intermediate latch interface 150 (Figure 13A) of trip bar assenbly %22._
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an 27 February aze%%ts 10 an undesirably high amount of electrical current flowing through i,

providing both a thermal and a magnetic tripping operation.

The thermal tripping operation of automatic trip assembly 250 is
attributable to the reaction of bimetal 254 to current flowing therethrough.
The temperature of bimetal 254 is proportional to the magnitude of the
electrical current. As current magnitude increases, the heat buildup in bimetal
254 has a tendency to cause bottom portion 254A to deflect (bend) to the left
(as viewed in Figure 7). When non-overcurrent conditions exist, this
deflection is minimal. However, above a predetermined current level, the
temperature of bimetal 254 will exceed a threshold temperature whereby the
deflection of bimetal 254 causes bottom portion 254A to make contact with
one of thermal trip bars or members 142 of trip bar assembly 122. This
contact forces assembly 122 to rotate in the clockwise direction, thereby

| releasing cradle 94 which leads to the TRIPPED disposition. The
predetermined current fevel (overcurrent) that causes this thermal tripping
operation can be adjusted in a conventional manner by changing the size
and/for shape of bimetal 254. Furthermore, adjustment can be made by



external conductor by neans of a device such as a self-retaining collar.
Connector portion 260 includes a cutout 261 for reasons dRéEasmed d0ekow.
When i nplenented in circuit breaker 10 as shown in Figure 7, an automatic
trip assenbly 250 operates to cause a chpckw se rotation of trip bar
assenbly 122, thereby releasing cradle 94 which | eads to the TRI PPED
di.sposition descri bed above in connection with Figure 8, whenever
overcurrent conditigns exist in the ON disposition through the phase
associ at ed wi t h SCIREtIVelyserpuing senewRds@igrre 2385 through ehepehingiisBegahi on as

shown in Figure : | rrent flows (in.the follow ng or opposite
di rection) 19 rompIB(r)tg:’gI‘1| ?%fr‘a(mggf‘i' th%g',t pfﬂ?‘lg{?éﬁo Biéﬁ"’é@éﬂ e’gg’lt,thfqu@ht%? nﬁteagﬁmm to

nmovabl e cont act {lowardSthehmaligib rerbaidtsd)l eo@dis hR, Eigure 3)
that is wel ded thgﬁﬁ&%gen, Phr ough cl 3sed cor:tga(%tgéug%%gﬁ%gﬁ'? ®nd from

stationary cont &2 MEEe readdy centachiieraal tripméamisari 142t (ang tiassemdtey 250
reacts to an un ' I ' rical current flow ng through
SoRHnEN 102y When AL 280 dENREL S seREsDciestrBa thane

it, providing both a’the a nmagne

thermal trippi ngmspet et deflection that temedessaryi b caas6 Y theRS tisoi Ltigp,abl e
to the reaction of binetal 254 to current flow ng therethrg%ﬂébb%ag%h '

t enperature of bi net i ortianal to the magnitude of the
electrical current. %gtoé‘uﬁ‘ﬁircetﬂ? %ﬁg‘%ﬂ%’&% 3I5R. Provides a ppgnetisdripping| dup i n

bi metal 254 hasperatien.dAs@jedtacdt BUFENIAIWLIRTGUYH bi i€6Lig(end)
to the left (as que%d in Fj rgyure 7 When non-odgf%é%r%?gh% R‘cagﬁ%*'?ﬁﬁtﬂgs

exist, this def8 egneicryolg 25 M@eﬁ sirengih éhat ippregettional feadecur r ent
whereby the  derponudcolthe uTShe, TijR tainotie B RheTthe Al alfpolia ioes maice
contact with othatbas artendricyte ppll battsm@56Reotinagnetié 2laoet D5 thdirgas senbl v
direction ¢ horbly 2P EERLRR R BhYe0 S shiaeihic bon con-puervmroveD
can be made by [8velf# Birdshold 78 magnetic field is created that overcomes the spring
: tension, compressing springs 257 and enabling bottom portion 256A of
clapper 256 to forcefully rotate counter-clockwise towards yoke 252. During
this rotation, bottom portion 256A of clapper 256 makes contact with one of
magnetic trip paddies or members 144 which, as shown in Figure 7, is
partially positioned between clapper 256 and yoke 252. This contact moves
magnetic trip member 144 to the right, thereby forcing trip bar assembly 122
to rotate in the clockwise direction. This leads to the TRIPPED disposition as
described in detail above in connection with Figure 8. As with the thermal
tripping operation, the predetermined current level that causes this magnetic
tripping operation can be adjusted. Adjustment méy be accomplished by
implementation of different sized or tensioned springs 257 that are connected
-..between bottom portion 256A of clapper 256 and load terminal 50.

Circuit breaker 10 includes the ability to provide accessory tripping
. operations which likewise can ¢ause trip bar assembly 122 to rotate in the
clockwise direction and thereby release cradle 94. Referring now briefly




lectively screwing screw 264 (Figure 2'3B) through an opening in

tz)gttsgm Portign 254A sgch that it protrudes to a certain exFeuattmoough t he
other side (towards thernal trip menber 194). Protruding as such, screw
264 is positioned to nore readily contgct thermal trip menber 142 (and
thus rotate assenbly 122) when binetal 254 deflects, thus selectively
reduci ng the anount of deflection that is necessary to cause the thermal
tripping operation. Automatic trip assenbly 250 al so provides a nagneti c-
tripping oper at&ain, tO,@QtEBé-’cpnmaa} cwﬁdnnclﬁﬂm\sawﬁn“scﬁagéhd)smtalwm@fl a
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- disposition as described in detail above in connection with Figure 8.

Internal components of circuit breaker 10, such as automatic trip
assembly 250 or portions of primary cover 14, may obstruct the rotational
movement of the top of an accessory trip lever 148 during clockwise rotation
of trip bar assembly 122 during any type of tripping operation (push-to-trip,
thermal, magnetic, efc.). This s especially true in a circuit breaker having
internal space constraints. Such an obstruction can prevent lever 148 from
continuing to rotate in the clockwise direction. In a manner described below,
circuit breaker 10 of the present invention ensures that trip bar assembly 122
can continue to sufficiently rotate in the clockwise direction during a tripping
operation notwithstanding such obstruction of an accessory trip lever 148,

_ Referring again to Figure 13A, trip bar assembly includes integrally
molded attaching devices or structures 166 that connect accessory trip levers -
148A and 148B to trip bar assembly 122. Referring now also to Figures 24A,
24B, 24C, and 24D, each of the attaching structures 166 includes a rearward



27 February 2004 25 again to Figure 2, primary cover 14 includes cavities
32 and 33 into which may be inserted internal accessori e27 Fetsrugiyra00#4t
breaker 10. Exanpl es of such conventional internal accessories include an
undervol tage release (UVR), and a shutydrip. Each of cavities 32 and 33

i ncludes 9 rightward openi ng (not shommg that provides access into base 12
and which faces trip nechanism®64. In particular, the opening within cavity
32 provides actuating access to accessory trip. lever 148A, and the

openi ng wi t hi n MAlimember Hhdepates apartGommefirstiodaisupporcaasses Y70 &ha 4 ever

148B (see Fi gur an_appropriat.e CCesso device, located in
cavity 33 for e%&ég’i‘a%f,m%%@ﬁpé’g‘ ﬁﬁmﬁ.ﬁ' 0 erﬁ‘%‘ﬁﬁ%’l‘ Wﬁ%ﬁmermrameam of

det er mi nes t hat sappont piictre@8PE0REAPT7 2fs &1 hif r
initiated, a pl Lhi{l er or the like cones soeﬂ/érgi]lg'é tyhrgé%g\iéﬁccgﬁg%%}%ﬂg%zg?fﬁdes
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of the top of an accessory tri ever I'ng Cl
trip bar assenbffamfeseditadion;1&dy Neapthedbottan ppsetgnd fiontd! isQPpdPYElictlis tTi p,

thermal , magneti : ' especial lL.y - In a circuit breaker
having int gr na;'?%f)rgéclz’%%%ﬁg{apg?#ﬁam ﬁ%irgﬂﬁrbﬁ)édjﬁﬁépqagﬁ te an abutoentt | ever
148 from conti surfaty 182. ridtdérackth frSefrentacdipbsR stHiSRAS 1 PO therd iPaltRRSE"

descri bed bel ow_ ., cj I’Cl]l_'i@t breaker 10 of the present 1 nvention ensurés that
trip bar assenmbP§lo¥ chamferad fepionct84s andran ahubmentsurfacari8si mdjdmenttockwni se

di rection duri ngbignieht SiRe 13@@@&&9&“@8%\0&0{'{6@[ %ﬁp&i%ﬁmdﬁﬁ%gu %éeon of

an accessory trip lever 148. Referring agaln
assenbly i ncl udtd and agutaut 188nJlnecaboretdasiiibay canfigarsionrof attaeliihgr €s 166

(nat comnect. aCeRssgeAe o U Y hiadk A R iy it By T35 Y 122

Referring now al: I gur €s
: without complicated molding processes such as bypass molding or side pulf
molding. :

Now referring also to Figures 25A and 25B, shown is an accessory trip

lever 148. Accessory trip lever 148 includes a main body portion 189 with a
contact surface 160 (as described above). Lever 148 has cutout regions 190
and 191 that form a neck portion 192 and which define a head portion 194,
Head portion 194 includes arms 195A and 1958 which, in conjunction with
neck 192, form an inverted T shape. Arm 195A has a rear abutment surface
193A, and arm 195B has a front abutment surface 193B. Adjacent to the top
of neck portion 192 are cutout or chamfered regions 196A and 196B. In close
proximity to chamfered regions 196A and 196B, main body portion 189
includes abutment surfaces 197A and 1978 on opposite sides thereof. A

* cutout 198 exists in one side of body portion 189 for clearance of other
internal components, '

Accessory trip levers 148A and 148B insert into attaching



2413, 24C, and 24D, each of the attaching structures 166 includes a
rearward 27 February 2004 26 wal | nenber 168 spaced apart 27 Felruaryfao0st
frontal support structure 170 and a second frontal support structure 172
Bet ween wal | nenber 168 and each of support structures 170 and 172, is a
vertically recessed connecting wall 171, A cavity or cutout region 169

exi sts between support structures 170 and 172 and between connecting walls
171. The tops of support structures 170 and 172 define protrusions or
stops menbers 1PAUSHHESES, In pedgsde bevehpectedtotripisirassémbly a3, RSBt Ut out

d ' ianer conmer thereqf. The too of wal ™ nmenber
S|l oce o AT PR S s Bock ksl v euon s n
bott om of secondegionrBalof &igPlRost 148 ELEavite 1607t it e,:]ig E%@E%}%Q?ﬁ;at )
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1(‘: irst front aIg s (IFH6 PETtioN19etis pesitioned wihis dayity 469 Bied untiadget 197 ofcdrant er ed
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. cay o
ol di ng pr ocexs AP Bat oBpBatiiadiicait & Sevimens sutacartéampoutsamias,
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r
148. Accessory trip lever 148 Includes a mar H a
. cont act surfage“i%ﬁrf{&%at%@arfom)eﬂcmmg wally d71.1 F8e hesulCivtshtivn ie Bigiwe 190

d 191 that f L 2 and i ch define a head portion 194.
aga'd porti gn 18%6'} ﬁ\é?u eé&gr&ﬁgp% A ErQ%BnWEYﬁm?W fdpyenidBinn vv:cth
neck 192, form providedery the chopbiion ofeharkftpdd Ffors 166K ﬁ@%%% ]Oe%g ace

193A, darm1l s,a front abutnent surface 193B. Agj acen e top
of nec?nport i on?‘?@ﬂaﬁéamﬁf&aﬂeﬁpnﬁ hafired dd 8y mspeetivelyo @hatiaching sBucture cl ose

el udes” abut mong.sor et SRBmictedrétith 180 BroVlfes eAiehaR Mnard i to,
cutout 198 exi stoatedntgriacs, @ed shamderpd pegioh dB4 Hisng with cteat AR 166 Ot her
o provide clearance for arm 195B fo rotate into place. The aforementioned
positioning of accessory trip lever 1 48 provides a relatively secure
engagement of lever 148 with attaching structure 166, and provides for limited

pivotal movement therebetween in a manner described below.

The attachment of an accessory trip lever 148 to an attaching
structure 166 enables lever 148 to move to the right (when viewed in Figure
7) and thereby cause a clockwise rotation of trip bar assembly 122 when an
accessory tripping operation is initiated by one of the above-described
accessory devices. When contact surface 160 is first moved by such an
accessory device, trip lever 148 is positioned 'whereby abutment surface
193B of arm 195B is substantially in contact with abutment surface 185 of
attaching structure 166. In addition, abutment surface 1978 of trip lever 148
Is substantially in contact with wall member 168 of attaching device 166. The

 contact of these components causes movement of trip lever 148 to be directly
converted into movement of trip bar assembly 122. |

Reference is now made to Figures 27A and 27B. In order to



I nternal conponents, Accessory trip levers 148A and 148B insert into
attaching 27 February 2004 27 structures 166 in order to BEFeimoagcioed to
trip bar assenbly 122. Referring now also to Figure 26, the insertion
process begins with the insertion of cq%gut region 191 of trip |ever 148
into cavity 169 of attaching structure 6 until neck portion 192 is
positioned within cavity 169 and until edge 197 of arm 195B contacts
surface 187 of structure %66. Trip lever 148 is then rotated

count er - ¢l ockwi 88°QTIMeRatR; fatarl afaserientiorrahnbstruction afan acdB8prytripildverr s
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abut nent surfacinlSS of ,attachihr\l‘g structure 1
surface 197B ofSWHGgntaddiionahelockwise rajstienal imavement ofipthar tssemblyviao

member 168 of  a{draRNIARMIAG the Gbstftion ¥F trip member 148. For the sake of
*illustration, Figure 27B shows the interconnection of attaching devices 166
and accessory trip members 148A and 148B when full pivoting has occurred

with respect to both interconnections due to an obstruction {no obstruction is
.shown).

In addition to the accessory tripping operations associated with internal
accessories that may be positioned within cavities 32 and 33 of primary cover
14, circuit breaker 10 includes the ability to conveniently provide a tripping
operation associated with an external accessory device. An example of such
an extemnal accessory device is a residual current device (RCD) which
typically uses a toroid in order to externally monitor the current flowing
through a circuit interrupter and determine whether or riot current leakage
exists. Cireuit interrupter 10 enables such an accessory device to cause a

‘rotation of trip bar assembly 122 and thereby generate a tripping operation.

Referring now to Figures 28-33, shown in Figure 28 is a portion of
outer sidewall 18 of base 12 and a portion of trip bar assembly 122 positioned



contact of these conponents causes novenent of trip |lever 148 to be
directly converted into novenent of trip bar assenbly 1227 F&efietye008 is
now nmade to Figures 27A and 27B. In order to 27 February 2004 28
accommodat e for. an aforementi oned obstrgiction of an accessory trip |ever
148, and yet enable trip bar assenbly 122 to continue to sufficiently
rotate in the clockw se direction, the attachnent of trip |lever 148 to
attaching structure 166 enables linited pi votal novenent therebetween. If

an obstruction wihinubase thuSidewnll 36rfHiclgdesld Feceissed b@ﬂibh"ﬂg(ﬁﬁtro%ﬁ:%% 166
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accessori es t habreaRawas régdhtdzgned within cavities 32 and 33 of primary
cover 14, circuit breaker 10 includes the ability to conveniently provide
a tripping operati qpé&assom ated with an external accessory device. An

exanpl e of such rerHghowsa yadsrsidewiew of primaneeavgn4# it the wioinitgevi ce
Current 11 ow g méé“‘““’” Pégidn 2952 o218t Bof ACEHPM R RRARY or not

current flowng through®a Ccircuit interrupter and
current | eakageregion278is formed upon a raised surface 282 that, in turn, is formed on an
inner surface 284 of primary cover 14. A curved wall portion 286, with a rear

~ portion 288A, is likewise formed upon raised surface 282 and which partially
" defines cutout 276.

When an external accessory device, such as an RCD, is desired to be
connected to an assembled circuit breaker 10 in order to provide an additional
tripping operation, a tool such as a screwdriver is inserted into opening 280
(Figure 30). The tool is then used to pry behind break-away region 278,
causing reglon 278 to flex outwardly and eventually break off, with the result
shown in Figure 32 (showing primary cover 14 in isolation). Rear ledge 272A
and rear portion 286A of wail 286 provide leverage for this prying process,
and cooperate with the outward prying force to cause a snapped-off break-
away region 278 to be deposited outside of circuit breaker 10 and not within.

. Ledge 272A and rear portion.286A also help to prevent the too! from
inadvertently entering the main internat portions of circuit breaker 10 during
the prying process. - In the exemplary embodiment, break-away region 278 is
molded of the same material as the rest of primary cover 14. Break-away



exists. Grcuit interrupter 10 enabl es such an accessory device to cause a
rotation of trip bar assembly 122 and thereby generate a 27 Feimuay 2004
operation. Referring nowto Figures 28-33, shown in Figure 28 is a portion
of outer sidewall 18 of base 12 and a portion of trip bar assenbly 122
positioned 27 February 2004 29 within base 12. Sidewall 18 includes a
recessed portion 270 into which is forned a groove or stepped-in portion
272 having a rear |edge 272A. Stepped-in portion 272 is in close proximty
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is assenbled on top o ase 30, protruding region
274 mates with recessed portion 270, with break-away region 278 thereby
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with the outward prying orce caus
desu'able (such as when current leakage is detected). Opening 288 is sized

so as to be large enough to accommodate this horizontal movement of the
tripping member. Such contact with surface 146C causes trip bar assembly
122 to be rotated counter-clockwise when viewed in Figure 28 (clockwise
when viewed in Figure 7) to thereby release cradle 94 and generate a tripping
operation to separate contacts 80 and 84.

Because trip interface region 146C is a portion of member 146 that
also provides push-to-trip and interlock fripping opé_ration, internal space is
conserved within circuit breaker 10. Also, break-away region 278 enables
circuit breaker 10 to be adapted for use with an extemal accessory device
only if desired. In addition, break-away region 278 and trip interface region
146C are positioned so that circuit breaker 10 can effectively and

conveniently interface with an external 'acces_sory device in DIN rail
.installation situations.

Circuit breaker 10 also enables convenient adaptation thereof for
implementation of a walking beam wherein the closing of the contacts of one



away region 278 to be deposited outside of circuit breaker 10 and not
within. Ledge 272A and rear. portion -286A also hel p to prEstenhrytdoe4t ool
from inadvertently entering the main internal portions of circuit breaker
10 during the prying process. . In thegexenplary enbodi ment, break-away
region 278 is nolded of the sanme materral as the rest of primary cover 14.
Br eak- away 27 February 2004 30 region 278 is nolded sufficiently thin and
with sharp corners (to create stress areas) so as to facilitate this

br eakage wi t houtcitcaitbreakedaampe rhdre (FoEEOYRYhETOREEANIA NP b er 14
or base 12. As shogﬁ in. Fiqure 33, Jﬁe brggg' f of b?ggg&gagﬁﬁﬁkgion

3, . ing off
278 creates an tgf angdihen, Gircuithreakerstd ean eanvenientiykenve 13 dithat the

provi des convenhg@aly Nase he iditliSbrge 146C. Thereafter, t he
ext er nal accessoryydevi ce ?%%t‘;’éhg%" an beb%%{a‘éﬁ%m IR PEAMSeRaker
10., the device preferably including mounting portions that mate with
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trip interface P8GR also includes an elongated aperture 308 extending along one of its
sides. In the exemplary embodiment, apertures 308 are very thin in width.

space

Referring also now to Figures 36-38, shown in Figure 36 is the
underside of base 12, Quter surface 17B of bottom 17 includes elongated
cutouts 310 and 312 which, as described below, are positioned substantially
adjacent to break-away regions 300 and 302, respectively. As shown in the
cross-sectional view of Figure 37 taken along the line 37-37 of Figure 386,

. cutout 310 tapers inwards into bottom 17 until elongated aperture 308 of
break-away region 300 is formed. Cutout 312 similarly tapers inwards into
bottom 17 until elongated aperture 308 of break-away region 302 is formed.
In the exemplary embodiment, each of cutouts 310 and 312 have a slanted
tapering region 314 that is bppositely configured from that of the other. Each

- slanted tapering region 314 slants inwardly in the direction of its associated
. break-away région.

If a walking beam application is desired, a tool such as a screwdriver Is
inserted into one of cutouts 310 and 312. The choice of cutout depends on



sitioned so that circuit breaker 10 can effectively and
ggg\?eﬁirgnﬁ)y Interface with an external accessory device ZhFébrianya0D4
installation situations. Grcuit breaker 10 al so enabl es convenient
adaptation thereof for inplenentation g a walking beam wherein th_e .
closing of the contacts of one 27 February 2004 31 circuit breaker caﬂ e
nore precisely synchronized with the opening of the contacts of anot er.
Circuit breaker 10 can conveniently serve as either the initially "ON'
breaker or the ithe Ppaitioying OFEircuit Erakiker 10 thahis rmleksen? "bgase 1%669 eREf erring
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ng gig whi ch, ﬁ{ be%zﬁ*gﬁ(ﬁp erfaregios; & t4gawid §§|!ﬁ¥@£ﬁﬁﬁi far this padngicent

to break-away rpg:oess, ﬁmr@me&%e técﬂffrpﬁﬁt;ﬁrﬁﬁéﬁ/ wé%ﬁ %%l@waﬂ gure 36,

ectional qw of gure 37 taken along t
g[l'([) zzts310 tapeF’§° ﬂ%P&gfqaﬁr%v%@gmwpmm Ieltbe@xeemlﬂpenﬂjaﬁﬁn&% of

rs | nwar ds_into
o 13 | DA sbenanin S04 Bl b B it .
In the exenpl args Bisest eihase 12 cBreak-awsyretions 5002Md @h%r@%ﬂcﬁdé‘ds' ant ed
sufficiently thin and with stress areas in order to facilitate this breakage
without causing damage to other areas of base 12.
As shown in Figure 38, where base 12 Is partially cut away for the sake
of illustration, break-away regions 300 (broken off in this view) and 302 are
positioned adjacent to the bottom rear of crosshar assembly 86 in an assembled
circuit breaker 10. Positioned as such, the opening provided by the breaking off
of one of regions 300 and 302, for example opening 316, is correctly located for
proper application of the walking beam whether circuit breaker 10 is the initially
“ON” breaker or the inltia!ly “OFF" breaker of the walking beam setup. If circuit
breaker 10 is the initially “OFF” breaker of the walking beam setup, then the end
of the walking beam is vertically inserted into opening 316 when circuit breaker
10 Is in the OFF disposition as shown in Figure 6. This insertion causes the end
of the walking beam to abut the back 318 (see Figure 10) of one of the cam
“housings 88 of crossbar assembly 86. This abutment prevents crossbar
assembly 86, in its rotated disposition as shown in Figure 6, from rotating
counter-clockwise and closing contacts 80 and 84, even when a closing
operation of handle 40 is subsequently performed. The initiation of such a



ing region 314 that is oppositely configured fromthat of the other.
tEZ(F:)ﬁr slgant gd t apering regi onp314 slants inwardly in the 2if Femuagr200# its
associ ated break-away region. If a walking beam application is desired, a
tool such as a .screwdriver is insertedg{nto one of cutouts 310 and 312.
The choi ce of cutout depends on 27 February 2004 32 the positioning of
circuit breaker 10 that is necessary in order to provide access for an end
of the wal king beam In the case where, for exanpl e, break-away regi on 300
woul d provi de t #OSEEAPesions though, wili putvtiielieatofiopartingtivechianigh 6:5in tRs &y ed

[ : L0t rture 308 wherein it is used to pry
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breakage w t hoW@lkingkeamysetipage to ot her areas of base 12. As shown in
Figure 38, where base 12 |Is partially cut away for the sake of

b0si &1 oned.adj acent | Tt BrBERLII0K o iifHiG PORE ireliy bdahen o b watking, - <
gg?en%?ed ci Jr ckeam sebak ren@osshasiassembly S6isdh @& ON BRpESAM BAd RStaidqded by
t he breaking ofé r?J ﬂieF'Sfrr g&ﬁg ?h%gf&?ﬂngﬂggzﬂ fo1r e>%arrpl? openi ng 316,
is correctly | ocsa?e(}m?or ! Breo‘g ! t%'ﬁl Fighrea100f ong @f samrhousingser

circuit breaker88preventiitetherhééribh bf an eNd dP RS hﬁ%‘%ﬁmﬁ B-hclﬁ‘ ébé,ﬂhg IBQHPO:F

breaker of the | ki ng beam setup. If circuit tially

"OEE" br eaker owﬁ\éerv\)gﬁgm fenigsteBGand B4 of this initially SON" circuit breaker are
opened due to either an opening operation of handie 40 or a TRIPPING
operation, then crossbar assembly 86 rotates clockwise and enables the end
of the walking beam to be inserted into opening 316 and to abut the back 318
(see Figure 10) of the particular cam housing 88 of crossbar assembly 86 (as
described above). As known to one of skill in the art, this insertion of the
walking beam into the initially “ON" circuit breaker of the walking beam setup
causes the other end of the walking beam to be removed from the opening in
the other initially “OFF” circuit breaker of the setup, thereby quickly closing
the contacts of the initially “OFF” circuit breaker as described above.

Now referring agaln to Figure 36, shown are load conductor openings
or cavities 48 formed in molded base 12. Each cavity 48 includes a pajr of
locking surfaces or abutment walls 330, each one of the pair focated on the

.opposite side of the cavity 48 from the other (only one, or the left, abutment
wall 330 is viewable in Figure 36). Also shown in Figure 36 are grooves or
channels 332 into which the sides of load terminals 50 are inserted in an
assembiled circuit breaker 10, with the bottdm connector portion 260 (Figure



of the wal king beamis vertically inserted into opening 316 when circuit

breaker 10 Is in the OFF disposition as shown in Figure 37 Fditugryi2oegrtion
causes the end of the wal king beamto abut the back 318 (see Figure 10) of
one of the cam. housi ngs 88 of crossbaryassenbly 86. This abutnment prevents
crosshar assenbly 86, in its rotated d?iSpOSitiOI’l as shown in Figure 6,

fromrotating counter-clockw se and cl osing contacts 80 and 84, even when
a closing operation of handle 40 Is subsequently perforned. The initiation

of such a 27 Fel3BaofeadoivadIemhinsl SWse6d 8h idtiyes 324G med Vi gaa%tq?bfphe r est
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I s desirably on of such contact closing. Thereafter, If the
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(Figure 10) of eémtefid Grithe ByiE) L.ng..the I nsertion of an end
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this initially masde ofsteelinthe eaaplargembodimeind Advekihg phits A8k i@{]s@cpr@i ng
operation of haMh% Iégd 4 ﬂ,éé[ngPl NG ogg&at | gn, then crossbar assenply 86
rotates clockwise ahd enam HY4thin hase, 42 ar.degeriped helowam t o be i nsert ed
I nto openi-ng 316 and to abut the back 318 (see Figure 10) -of the
Eart i C;J| ar camf hou;}ln@li@seﬁﬂommipﬁ(he?gﬁ%h{oﬁs%@b]égf ﬁz%ﬁrﬁ&g cgpgye) . tAs
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base 12 as described above. A locking plate 336 is shown with its insertion

tab 346 inserted into and engaging cutout 261 (Figure 23B) of connector

portion 260 of load terminal 50. Pointed regions 344 are shown located

beneath and in close proximity to abutment walls 330 (only one, or the right,

abutment wall 330 of the cavity 48 is shown in the cut—away—viéw). With

locking plate 336 in this position, bent region 342 can then be pushed

inwards, causing plate 336 to substantially straighten thereby causing pointed

regions 344 to pierce and engage abutment walls 330, The resulting

interconnection of locking plate 336 with base 12 (via pointed regions 344)

and with terminal 50 (via insertion tab 346) conveniently and effectively holds

or locks load terminal 50 within channels 334 of base 12, Locking plate 336

also serves to help shield terminal 50 from the external environment.

Locking plates 336 can be conveniently inserted into load conductor
‘cavities 48 in order to be positioned as shown in Figures 40 and 41. This |
insertion can be achieved even when circuit breaker 10 is in assembled form
with primary cover 14 and secondary cover 16 positioned atop base 12. In



ntacts of the initially "OFF" circuit breaker as described above. Now
f’gfe(r:?i ;g again to Figure 36, shown are |oad conductor opgnragsary®o04 f
cavities 48 fornmed in nol ded base 12. Each cavity 48 includes a pair o ]
| ocki ng surfaces or abutnent walls 330,3sgach one of the pair |ocated on the
opposite side of the cavity 48 fromthe other (only one, or the left,
abutnment wall 330 is viewable in Figure 36). Also shown In Figure 36 are
grooves or chann | s 332 into which the sides of |load termnals 50 are
inserted in an USYREPBAVE Arleaking platedaf if $0 desired) 2 Imokmtdtiosn teONERCHOT
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I 50 s shown inserted
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| ate 3dBuitinterroptenn0i Bottwrs17 of BEE tsfwé&%rﬁ?aé I c{?qu nted
(r:g;;slogg 844 to ce anpﬂeen a e . abutment walls 330 e resﬂ“
ﬁ]ppo members s 350 that extend along and beneath outer sndewalis
18 and 19. In the exemplary embodiment, support members 350 are
integrally formed in molded base 12 of the same molded material, and are

approximately the same height as seating members 349.

When interruption of high electrical currents occurs, hot gases are
formed that can exert significant pressure on the housing of circuit interrupter
12. In particular, such pressure can exert significant outward forces on
sidewalls 18 and 29 of molded base 12, as shown with the arrows labeled “F"
in Figure 42. These outward forces also have a teﬁdency to put downward
pressure on those portions of sidewalls 18 and 19 that connect with bottom
17 of base 12 (the bottom “corner” areas shown in Figure 42). Substantially
in contact with the mounting surface of circuit interrupter 10, support
members 350 provide underneath support for sidewalls 18 and 18, thereby
éubstantia!ly preventing the bottom “corner” areas from being unduly stressed -
'and bent by the aforementioned forces. This prevents craéking in those
areas that could cause structural failure of base 12,



[ nection of |ocking plate 336 with base 12 (via pointed regions 344)
ggée&fﬁﬂ Serninal 50 (viagigsertion tab 346) convenient | y2ahebroay@®divel y
holds or locks load termnal 50 within channels 334 of base 12. Locking
plate 336 also serves to help shield tggmnal 50 fromthe external

envi ronnment. Locking plates 336 can be conveniently inserted into |oad
conductor cavities 48 In order to be positioned as shown in Figures 40 and
41. This insertion can be achieved even when circuit breaker 10 is in
assenbled form with '°p9r$'H%ny'ndb9@Kemlman‘@edep@ovtenemﬁeﬂ@@dd@ﬁ@@'

er..to . rempve a |l gcking plate 336 if
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id 0Ss-secti | taken, al ong the line 42-42 of Fidure 36); base 12
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outer surface 17B of bottom 17. Seating nenbers 349 advant ageously provide
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i 12, as shown w arr ows.
sidevalls 18 ang g3 Qi LdgdaRase

and 44E taken along the line 44-44 of Figure 43A, hole
24B is formed in a circular recess 360 having a bottom surface 360A. Recess.

360, in turn, is formed in a larger circular recess 362 having a bottom surface
362A. ‘

Figure 438 shows a retaining device or washer 364 having an opening
366 with a diameter m1. Diameter m1 is selected to be smaller than the
diameter m2 of the threads of a secondary cover mounting screw 368 (Figure
43C), and yet still enable screw 368 to be threaded therethrough. Diameter
m2 of screw 368 is larger than the diameter of hole 24B (to provide for
threading action therein) but, in the exemplary embodiment, is smaller than
the diameter of hole 24A in secondary cover 16 (to not provide for threading |
action therein). In the exemplary embodiment, screw 368 does not have any
non-threaded portions. During the assembly process when secondary cover
16 is fastened to primary cover 14, washer 364 is rotated onto the threads of
screw 368 after screw 368 has been inserted through one of holes 24A in
secondary cover 16. Screw 368 is then completely threaded into hole 24B,
as shown in Figure 44A. In this disposition, washer 364 is positioned within



[ igure 42. These outward forces also have a tendency to put downward
Ippegsgre on those portions of sidewalls 18 and 19 that co@né&ebruaivt20d0dott om
17 of base 12 (the bottom "corner" areas shown in Figure 42). Substantially
in contact with the nounting surface ofagircuit interrupter 10, support
menbers 350 provide underneath support for sidewalls 18 and 19, thefgby
substantially preventing the bottom "corner” areas from being unduly .
stressed and bent by the aforenentioned forces. This prevents cracking in
those areas t hé’{m‘t’:‘aﬁﬁ"%ﬁ’eéﬁgr% asd abutuagaingtdhe botiornfsufase31@ of Qgco'ﬁﬁggwar y
2004 36 As showgoigr g1 exenpl ary enbodi nent, support members 350 not
extend underneath outer walls 48A of |oad conductor cavities 48 or outer
wal | s 49A of |line conductor cavities 49, and do not extend underneath those

portions of sidewal | WhE® saeondsrytdoser 46 & tbrﬁﬁaﬂib%bqhé’nt@%%%gél f'bﬂ’nﬁs)%ﬁ“g{yhose
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. : ' ndary cover 16 to primary cover
14, a fescri bog Abous oceifet bORRAAREREE Y Sotecoien s, NG vEsher: A
and 448 shoun 364 i bithreaded dowmmaris berad 30¥ MSUIAnY) SWlelfaliE. ©

' [ | 14. :As can al so be seen In e Cro I onal
\rll?le\?\/: CZJ?BF: SUP;@%%"%‘\&‘%P@C'PMW helerdd B sich thatitstbiotiom 868&ientars 43A, hol e
248 i's formed i smallerioiraulaRfedsRs 380, A0CndAN IEiohl s JLSH! ace, 3004 Recess
360, in turn, I,%?forrred in a larger circul ar Parest R bottom

surface 362A. Figadisgout f@mtagmmrmmgadms@@fseegv\é\gs?gbg_.?»éﬁgtngﬁ/gpgt ﬁgn

the  diamter reet ARl 24N E R Rke g e dobr AtDI g fasthoew 368
(Figure 43C), nemna)tumingidfiscanadt@wikeaise 3fov 960 8nd W=eAdESs4 Sigt hr ough.
D anet er spin, with washer 364 remaining a particular distance away from the bottom
" 368A of screw 368. This distance is largely determined by the height of
smaller recess 360. When all secondary cover mounting screws 368 are
unthreaded from their associated holes 248B, secondary cover 16 can then be
separated from primary cover'14, with screw 368 effectively and convenientiy
retained through hole 24A of secondary cover 16 by the abutment between
washer 364 and bottom surface 370 of cover 16. In order to be removed,
- screw 368 must be pulled upwards and rotated in order to cause washer 364
to thread off. In the exemplary embodiment wherein washer 364 is made of
nylon, vulcanized fiber material, or rubber, the shug fit engagement between

screw 368 and washer 364 can also be terminated by simply forcibly pulling
screw 368 through hole 24A.

Although the screw retainment stmctufe Is described above with
. respect to one screw 368 and one hole 24B in primary cover 14, it is
preferably implemented with respect to all secondary cover mounting screws
368 and their associated holes 24B. In an embodiment wherein washer 364
is made of nylon, washer 364 has a thickness of approximately .032 inches.



n2 of screw 368 is |larger than the dianeter of hole 24B (to provide for
threadi ng action therein) but, in the exenplary enbodi nen?/ FelyugnysgdO0dr t han
the diameter of hole 24A in secondary cover 16 (to not provide for
threading acti-on therein). In the exengd ary enbodi nent, screw 368 does not
have any non-threaded portions. During the assenbly process when secondary
cover 16 is fastened to primary cover 14, washer 364 |s, rotated onto-'the
threads of screw 368 after screw 368 has been inserted through one of

hol es 24A in secondﬁeferdogellovﬂiﬁ F@weeﬂﬁ%sh@whhﬁﬁgﬁ?é@h% 6495 i%mﬁggg |
s

I nto hole 24B, ure 44A. In this disposition,

posi tioned wit hlpr?ﬁ‘ﬁpggg‘?ru 4 W PN topr Withip recassed F@Qnamm abputima?gal nst

t he bottom surf aoeeBTdakf econd cover 16 i's
ot NGB A R 5

to be subsequently renoved from pri mar
out of hole 24B. P"ﬂ?"! Ap¥erdddarhaset e Alpmvamtdm rboemdg@?@n@t@d d hbl‘é%
S SCrew

"t hreadi ng out" ween screw e 24B prope
368 upvvarg As scr Haé)gglgd ﬁ@@eﬂmamﬂ VET 1%@@93?39'9:?@4 Waﬁgsﬁga‘eaﬁmnmtﬁtom
surface 370 of iletasrﬂﬁrqfsmmﬁﬂaryﬁzovéﬁw(ggé p}gﬁﬁe{? aﬁ@é E%QUhr eaded

downward on screw 368 wever, when screw 3 corrp Yit%hPeaded
from hol e 248 s{ay H%ﬁcr%smqwrgwm%mmnnmel mmrelcrrcml Break&@CRPS

360, as shown i g I readi ng out" force acting
on screw 368 ceasggm“gr@\?ﬁ %gggggs no?wﬂ%h IQ& ERFHRGY Rebediupt; n
secondary cover heaJ 4024 of niosinting sbrewwzhﬁadmmhﬁa'ﬂs“érﬁﬁllé?ft %‘?f Haw 368

w || cause SCr eyt %{fe%\{\a %?64 to st spin, with was '55, 47 remai ni ng
a particul ar di STANce ¥ ﬁ%ﬂo&gﬁ grAves 46 buttarger theraibe didtheter of

di stance Is lar belbyzeammiﬁrpﬂmérpdoaehqwel ght of smaller récess 360. \Wen
all secondary cover nmounting screws 368 are unthreaded fromtheir

associ at ed hol es 24\%\[ ondar cover 16 can then be separated from primary
cover 14, with scref'368 %‘F"F'é'?: WW%GSQEﬂW@Wmeiat@Gmmm tssigh

bot t om surf ace. 370 of et apleonki it ofHibre tekdiied redfBhs G0 e
seen in Figure 46, screw retamment plate 404 includes a first opening 406
and a second opening 408, with second opening 408 having a diameter d1.
Screw retainment plate 404 is inserted into recessed region 401 whereby the
}bottom surface 404B is in contact with surface 401A and openings 406 and
408 are positioned above holes 23A and 26, respectively, of primary cover
14. When screw 400 is used to fasten primary cover 14 to base 12, screw
400 is threaded into opening 406 and Into hole 23A of primary cover 14, with
head 400A of screw 400 abutted against top surface 404A of plate 404, as

shown in Figure 47. This abutment secures plate 404 within recessed region
401.

Referring now also to Figure 48, shown Is mounting screw 402 of the
exemplary embodiment. Screw 402 includes a threaded portion 410, and a
non-threaded portion 412. Threaded portion 410 has a diameter d2, and non-

.threaded portion 412 has a diameter d3. For purposes discussed below,
diameter d2 of threaded portion 410 is selected to be farger than diameter d1
of opening 408 and yet still enable portion 410 to be threaded through
opening 408. Diameter d3_ of non-threaded portion 412 is selected to be



screw 368 nust be pulled upwards and rotated in order to cause washer 364
to thread off. In the exenplary enbodi ment wherei n washer236abrusrygfdd of

nyl on, vul cani zed fiber material, or rubber, the snug fit engagenent

bet ween screw 368 and washer 364 can a:{}gﬁo be term nated by sinply forcibly
pul ling screw 368 through hole 24A.. Although the screw retainnment
structure |Is descri bed above with respect to one screw 368 and one hol e

24B in primary cover 14, it is referably inplenented with respect to all
secondary cover %’ﬁﬁ?’ﬁf diametes d136®paningt408. Mhestiamietdr e hblel 5is 28R ctdq an

enbodi ment wher g4 L.s..nade of | on,. washer 364 has a thickness
B dBe S el oah Y TRty &4

of approxi mately I nc 82943 Referri ng now to Figures
45-47, shown in Figure 45 is base 12 with primry cover 14 positioned on

top. Within recessedRebytinnnoutlsmto Figure4y, shoanas a bieXrBsd1el hndpénd
receiving a spr%\grtiaﬁgg ﬁg screw 400 f&rngf ast,enlg& primary cover 0 base
12. Also within're HEaYRY VisHctasen along thelines 4349 offigune 5t &vioert hr ough
rimary cover 1énamtingaieuilBr . 26A of

p y ng amlareak%@@tagsaﬁéé%e,ﬁm%n@%criegg@.s Beedecinte cr ew

secondary cover 16 (see Figure , and are tor receiv
such as screw 48PeniBg 408 @fplate 4D4e Toredded puirtianid10 of sréw402Qwithg & wal | or

D N il back j L, t | di t, head 402A of

mount ing Sar ew QReter o izt Id fuer'tar A8 rEIGTR SYobanfig Aa G thasadest or of

hol es 26A of secempletaly touegh dbening YoBasRE WHIBRScrbRS0d @dws‘cﬂ%vglﬁ%%‘ hol es 26
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within primary ver 14. Al so shown in Figure 45 |'s a scre ment
pl ate 404 t hat ﬁé‘if‘“ﬂf@f‘“@m@m@ﬂ?ﬁwnﬁftﬂﬁﬁ oHatn eenchies ievmonatimy sudde. r&cessed
oy

regi ons 401. Astoeestich 5& ; ' ; tain .ate 404
e i1 €t A el e v
aving a di 2 , rtién 4 o]
recessed region pd)*e\qﬁgﬁrﬂ%&éj@ bott om surfgce 404B i sI ?nﬂ?:gu actdévaxfth

n(q openi ngs 8

surface 401A a 408 are positioned above hol es 23A and
26, respectively, of primary cover 14. Wen screw 400 is used to fasten
primary cover 14 to Miateet0advantageously provides for convenlent, cost-efficient, and

efiective retainment of a mounting screw 402 within circuit breaker 10 when
the breaker is not mounted to a surface. Such retainment is particularly
desirable during shipment of circuit breaker 10 to a customer so that
mounting screws 402 can be positioned in their appropriate holes and yet
cannot be fost. When screw 402 is in the above-described disposition where
threaded portion 410 has been threaded through opening 408, it cannot fall
out of circuit breaker 10. In particular, upwards vertical movement of screw
402 is prevented by the abutment of the top 410A (Figure 48) of threaded
portion 41C against the bottom surface 4048 of plate 404, as shown in Figure
49. Downward vertical movement of screw 402 is, of course, prevented by
abutment of head 402A (not shown in Figure 49) with surface 404A of plate
404. in order to be removed, screw 402 must be rotated until threaded
portion 410 is threaded upwards and out of opening 408.

Plates 404, and the retainment feature they provide, have the flexibility
to be easily implemented within or easily removed from circuit breaker 10,
depending on the circumstances. In the exemplary embodiment, retainment



400 is threaded into opening 406 and Into hole 23A of primary cover 14,
with head 400A of screw 400 abutted agai nst top surface 20DBgbrodry@0ade 404,
as shown in Figure 47. This abutnment secures plate 404 within recessed
region 401. Referring now also to Figu 48, shown Is nmounting screw 402
of the exenplary enbodinent. Screw 402 includes a threaded portion 410,
and 'a non-threaded portion 412. Threaded portion 410 has a di aneter d2,
and non- threadeq ortion 412 has a dianmeter d3. For purposes discussed
bel ow, di anet erP'8® Grdeviseeddd fqrovadi aibonded fibross msterst sueh e Ju&@gqeﬁt han

di ameter dl1 of ' d vet still enable portion 410 to readed
t Ihr ough openi ngﬁb%gghg%{ é’%&%&eﬁﬂf@%ﬂﬂsﬁ '%Héﬂgfﬂoﬁﬂﬁ srappraximatelg e ed
to be 27 Febr uaripctB@CGHicRO Sueh InhREridlNase g%ar’ﬁétﬁéf{%@é%@ﬁggénﬁﬁ g&ghgThe

di ameter of hole 26 h/? sel ected to be greater rs d2
and d3. Referri rff'HEN A Mentais itsishape exen aﬁaohawihgsbmwsitm@agé@ﬁﬁaﬁgg%onal

and artiall [ nasthe lines 49-49 of Figure When

mount !Dng Ci rcﬁi ﬁr&%ﬁ?&?\%ggeefﬂﬁr%\l’)g%’g?f’a’mﬁ%qﬁ@ digmelar d4)of opening 406 ed

into opening 488p@te pldixthéFameldy diagrterapr &f I 2. (with a

:Zii anmet elro dz2 tghatlmja %@rﬁ th,arrlnedi anet er rgtfl %ﬂdﬁgﬁﬁ?f)‘?@i@g)‘ﬁ%%ﬁ‘éﬁ ed

conpl etely throlyh ded B %pﬂ'@gf‘ 49PB4Figurs 49) efaceaw 40Q isthsisamesas dReter

downwar d througlt!2fvﬂt&e_8@edlﬁblitibn|4t1§o?%oéﬂﬁhé?g&&f‘zoéhe mounting surface. A
t

tool such as a screwdriver is than used to crew 402 until head 402A
abuts surface 404A oé{ éléate 404, whereby threaded portion 410 Is threaded
Into the mounting sufPEEO PPYieFigare Ga\shoveie amsdvertpsalariteanibfled view

302w thin i ropy oo HeRBtee R ok o] o ey VT dénchs dasiribed aboves
surface. Such rbelgiZ¥feiheract igtar reoeivimy b oredefor faltbfing Fll‘inin%ﬂ( %cﬁ)e‘? 't of
circuit breakerpll {98513t QAR SO, that mounting screws “402 Can De
positioned In t Rel r af)pg%ﬁﬂ ﬂﬂ@ theppther E‘Pl'ﬁs yet)- HQ%“&' wiich eendtirougier ew
402 is In the aprimerycewer thefdbaseas! ki ratBRI a mounting screw, such as
screw 402 shown in Figure 48, for mounting the entire circuit breaker 10 to a
mounting surface (together with the other holes 26). As shown in Figure 50,
each hole 26 is purposely made to not be perfectly round. In particular, hole
26 is elongated or stretched in the lateral direction, creating smal! flat or
straight zones 450 with each having a length z1. This elongated shape of
hole 26 extends through primary cover 14 and base 12. Configured as such,
hole 26 can accommodate mounting screws 402 with different sized
diameters. This flexibility is often useful, for example, when circuit breaker 10
may be used in either an environment where English measuring units aré
used, or in an environment where metric measuring units are used. In such a
situation, an “English" mounting screw 402 may have a threaded portion 410
with a diameter d2 (see Figure 48) that is either slightly larger or slightly
- smaller than the diameter d2 of the threaded portion 410 of a “metric”

mounting screw 402. Hole 26 advantageously enables either such screw 402
'to be effectively implemented.

The elongated distance z3 (Figure 50) provided by flat zones 450
provides additional room for the larger sized diameter screw 402 to be



t hreaded portion 410 has been threaded through opening 408, it cannot fall
out of circuit breaker 10. In particular, upwards verti cak? FereasrR004f
screw 402 is prevented by the abutnment of the top 410A (Figure 48) of
threaded porti.on 410 against the bottogysurface 404B of plate 404, as
shown in Figure 49. Downward vertical novenent of screw 402 is, of course,
prevented by abutnent of head 402A (not shown in Figure 49) with surface
404A of plate 491% Ig order to be renoved, screw 402 nmust be rotated until
threaded portioh 41gd; ¥ith géace padetycanint ganen 5 petected siBat iPjuat es

404, and the ret ehatlegthd r pravide, .have the flexibility "to be
easily Inplenented wthi ni?gg?éfggge%v{?fﬁ’ ﬁtérgﬁ/’%a@%f V‘% 198f tlged dignsirescrew 402
dependi ng on t heWeHiddhavervinially.nd vertide! “slagridtwesn ﬂ@%ﬁiegﬁl;sg,r(% @5%2{‘2??; 27
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di aneter d4 of | 406 te 404 (s the ne as di aneter

openi ng 408, angﬂﬁfS %e%lggne?'g?r @}hg?@? §@U@H"r§'ﬁﬁﬁf‘3 38!"?9"5?\' ‘phyBthanither e 49)
of screw 400 is larger sired diamdichgetew 40212 of threaded portion 410 of
nmounting screw 402. Referring now to .Figure 50, shown is an overhead and

enl arged view of on recessed regions 401 of primary cover 14. As
descri bed above, hoﬁgﬁ% e??ﬁ%@&s@"ﬁ@ﬂ&?m%ﬂkﬁﬂpﬁm@da&ugdmrent gizet eni ng

rimary cover l4iametebseewb4(Z, ' €s. 23A) . Hol e 26,
\R/hi ch gxtends t hr ?%'?Ph@sgr i.marfi(/2 g@\%&%ﬂ%ﬁg@%&;@%ﬁﬁ&@%? H?%’cé’ifw% a

mount i ng screw, % MiAL.4Bhe bvdventalitplayYaifardé to beth the wHbAgnd e

ti [ it : N f together with the ot her
hol 6 26) | CAs. smemePsized aldinéter AR Serais B8 tynalek 50 adrantagsous mot | be
perfectly roundthatcopyenicoty alnablémberew%&@&o%@éﬁéb@cbo%ﬂioﬁ%gS\Fh%ﬁ’ftﬂ( in the
W

| ateral directi . ' snmall flat or straight “zZones each

having a | engt h%Qf"-__"Pth:é%, Eégf%ﬁagk)gdﬁgq{gggtqﬁurfaces aving mounting surface hole
spacings (in the horizontal or z3 direction) that differ. Again, this flexibility is
often useful, for example, when circuit breaker 10 may be used in either an

English measuring unit environment or a metric measuring unit environment.

In one embodiment, hole 26 is configured such that distance 22 is
approximately .168 inches, distance 73 is approximately .188 inches, and
length z1 is approximately .020 inches. In this exemplary embodiment, a
larger mounting screw 402 with a diameter d2 (Figure 48) of approximately
.164 inches can be effectively implemented, and a smafler mounting screw

402 with a diameter d2 of approximately .157 inches can be effectively
implemented.

Referring now to Figures 51-53, shown in Figure 51 is base 12 with
primary cover 14 positioned on top. On both the line terminal and load
terminal ends of the base 12 and cover 14 combination are slots 500 that
extend from the top of cover 14 to the bottom of bése 12, as shown in Figure
1. Engagement walls 502 of a terminal shield 504 may be vertically inserted



hol e 26 extends through primary cover 14 and base 12. Configured as such,
hol e 26 can acconmpdat e nounting screws 402 with differenk? 5ebradry 2004
dianeters. This flexibility is often useful, for exanple, when circuit
breaker 10 may be used In either an eny2ronnment where English nmeasuring
units are wused, or in an environnment where netric neasuring units are
used. In such a situation, an "English" nmounting screw 402 may have a

51T gty | arger M5 Stits 500 Mo iSlefie ledaen anttinsots Shatun staps 02 sesimpded
Drabl o8 6 ther suah eoened ofgndil HetEh e 90 Ao ol RRFHR B3 Dnga e
di stance z3 (Fi §4FB asdyeldFdiisicanventiohally usedds ofde? to pravidemercaddist i onal
nserted, w th PP an ORI e bl i tiragies J0dom sipcyisaliy aetmeso that | ¢
just -enables t teemirmlgandwping hpiéhbntefin %Hﬁﬁ%i?ﬁ%gﬂmf&QErtﬁihég%ﬁgt er

screw 402 woul @’FB%VG virtually no vertical et ween %50
(in the z2 diretPAIRYMINGSS0 {506 Figwie 8).s Gaveans oflustration pory bné temdimg 23

di ti d el A le 26 in that, di tion. Th
Sl or 51 zed. b aact i S SHORAELoRaREn Yt 85 fog Rl i bromsens

vel |, and woul d1®aVerrsinaigtisly 50dvmaudes 4n apbritin! 505A 4l éﬁerg%étédsb for
[ ter screw 402.

m nimal ) and hogl "play" .than the |larger sized dia
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screws 402, hole 26 advant ageously keeps vertical "play" of such screws to
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breaker 10 can ihsertion bf | | surface hol e '
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mounting areas 290 of base 12 to ensure that tools or other external devices
“can not be inserted therein and touch an electrically active terminal. For this
purpose, tabs 506 are sufficiently rigid so that they do not easily bend
inwards. In the exemplary embodiment, terminal shield 504 (including tabs
506) is molded of thermoplastic material. Protections tabs 506 of the
exemplary embodiment are not intended to help secure terminal shield 504
within slots 500 by way of an abutted engagement with cutouts 290. Rather,
in order to facllitate the upward removal of terminal shield 504 from slots 500,
each tab 506 preferably includes a chamfered region 506A which helps to
channel or direct tab 506 outwardly around, and thereby minimize

interference with, the upper ledge 290A (Figure 51) of cutout 290.

(T—

As shown in Figures 53 and 54, secondary cover 16 may be positioned
.on top of primary cover 14 after terminal shield 504 is fully inserted into slots
500. As shown, region 16A of secondary cover 16 covers the dovetail
engagement between shield 504 and slots 500 (preventing removal of shield
504 without first removing cover 16), and is level with the top 504A of shield



I n one enbodi nent, hole 26 is configured such that distance z2 is

approxi mately .168 inches, distance z3 is approxi mately .28Bebrustyd04and

|l ength z1 is approximately .020 inches. In this exenplary enbodi nent, a

| arger nounting screw 402 with a dianmetgg d2 (Figure 48) of approximtely
. 164 inches can be effectively inplenented, and a smaller nounting screw
402 with a dianeter d2 of approximately .157 inches can be effectively

i npl ement ed. Ref [ QW Fi gures, 51-53, shown in Figure 51 is base 12
with primry cog%‘f' _!i.ge postﬁ%Wé’%V%rn% B0 kysitined. 8 ferminal shictd covea508nd

| oad terminal emdy befpdsttienbasge | ' are sl ats 500
that extend fro r%?ﬁ? %ﬁﬁ gf Coﬁﬁﬁaﬁﬁ%ﬁﬂﬁﬁ%’%ﬁf@ﬁéﬁ"@@gﬂﬁf@ﬁ 198 5948wn i n
Figure 1. Engag‘g] d RAt as sfimwvoin Rigurers. nas sisdwreindFigQré 588/ thebyish cal 1y

| nserted 27 Febr | I 500 until jnternal ['edges wthin
- slots 500 abut sﬂa?e%gﬁ,&%gggﬁﬁsﬁﬂahﬁﬁs ag%@@f%fmnsdvr@ﬁwmmm%
shi el d 504 and $ngagedols Z5A(RigureI4) in Svtohdansdtvel 96 304 o nvent{,,gnal l'y
used in order tQ '.ae incr%ased rotection to an opera PV i T ui t
breaker 10 from "@I pﬁ%{n PEqite Sfﬁﬂcﬁé{g thesewitthaVWhenaoters8 hadsitinerrt ed in
connection w t h suchetheq6mm - erm nals 50 (see Figure 3).
For ease of illustrati on‘,ﬁrh%c;e %%Bé@{h %{r'éanrqsabgé}%ﬁyeﬁ@h%h’ the tap suraces 16B

connection wi t h o BRCeNdaAEY eevaritballn additioh, coviee 808 cb '

shield 504 incl ”@@"G}Eﬂ%@'ﬂﬁgw% and an apert u?@@%ggo?%rs tﬂ_?égls?gﬁé

di scussed bel ow 7S sfiovin [P RES0Bdany ¢qvers16, madironeals wirs trbuglHE0@ rs 0

i ncl udes r ot eéop A abshield Ot LB i_.ch, wi.ngs out war dl
i el oo e o S ERR IR el G168 e

during the ins [ti OﬂlﬁOf termnal shield 504-in Wi ch
eventual Iy sub&{%a% NGy pRoviding additienal prasectiontto ain aperatorof dirgitdresK90

(Figure 51) on 10pabthefety 4 %r.zo Protecti t abs, 506
substantial ly coyer cut outtws gépgr‘r’gﬁﬁrifﬁ J‘F@%C%’%1§3f%§@ngzem@veﬁsur e
that tools or oWHBRUtdislsemaNingehiald soverss08. nag siswil NSaghred %Eeg%&gnd
touch an el ectrgg l%@ﬁségﬁ‘f ermnal , Fg_)ré this purpoSe, tabs are
sufficiently rigid so that t Mﬁﬁ&PﬁBW% Piapdfdawhich are positioned on top
of apertures 505A and 505B, respectively, of terminal shield 504, for
purposes described below. Cover 508 also includes a elongated cutout
portion or break line 511 that can be used to break off a region 513 in order to
adapt a particular cover 508 for use with the load terminal end of circuit -

breaker 10. Inthe exemplary embodiment, terminal shield cover 508 is
molded of thermoplastic materiai.

Now referring also to Figure 57, a cross-sectional view is shown taken
along the lines 57-57 of Figure 56. Openings 510 and 512 of shield cover
508 are shown positioned over apertures 505A and 5058. respectively, of
terminal shield 504. A cavity 516 extends between apertures 505A and
505B. Cavity 516 is formed in a housing structure 518 that is molded into
shield 504. As shown in Figure 57, a wire 520 extends through openings 510
and 512 and through cavity 516, enabling a wire seal to be conveniently and

-effectively implemented. Such a wire seal is a tamper-evident device that will,
upon proper inspection, indicate whether or n6t it was manipulated in order to
remove terminal shield cover 508 from its disposition shown in Figure 56.



i nwards. In the exenplary enbodinment, termnal shield 504 (including tabs
506) is nolded of thernoplastic material. Protections tabd/ B@Buay 20hé
exenpl ary enbodi nent are not intended to help secure term nal shield 504
within slots 500 by way of an abutted eqygagenent with cutouts 290. Rather,
in order to facilitate the upward renoval of termnal shield 504 fromslots
500, each tab 506 preferably includes a chanfered regi on 506A whi ch hel ps
to channel or direct tab 506 outwardly around, and thereby mnim ze
interference with, tﬁ@‘ﬂﬂﬂ@ﬂode@glﬂéﬁ)AB(dﬁdgﬁ&eh&&h imFigars 88lis it As shown
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shown in Figure rface of cover I 'ncl udes’ri bbe
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cover 16 and pr Baekplate ®64'ndit erewth.
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desirably flusha(g Ewbt"ﬁ@gttabs §69 thatenbence tie sialmtttyd)athe SRyRferridht of

addi tion, coverbm g&lﬁlg s the holes in region 16A (Figure 54)
of secondary cover cove re troughs 509 in top 504A of shield

504. As such, exter nal access is prevented to those areas, thereby
provi di ng addi t i onal Refetingmavo alsbdo &igure 60abaskphite 554%drnahgé§ 10, and

first remving Sh B BdEPREREaMmE B darpusmoned deeasived eiov Semcentihi | el d
e SN el e o T e
" each with an abutment surface 566A that is substantlally in line with bottom

560A of an arm 560. Stabilizing tabs 566 are easily and conveniently

stamped into backplate 554 using a simple lancing process that does not

require any forming, bending, or curving of material. Also provided on

b.ackpiate 554 is a curved protrusion 568 with a stop region 568A and a upper

spring attachment region 568B. '

Referring now also to Figure 61, slider 556 includes a plate region 570
having elongated curved members 572. Each curved member 572 includes
an upper region 574 and a lower engagement region 576. Each engagement
region 876 includes a notch or cutout 578, for reasons discussed below.
Plate region 570 of slider 556 also includes a stop protrusion 579 and a lower
spring attachment region 580. Connected to plate region 570 is a handle

_portion 581 which includes a downwardly curved stop member 582. .

As shown in Figure 59 wherein backplate 554 and slider 556 are in an
assembled state, plate region 570 is substantially positioned between
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i incl . chappel i ng portions or' arns 560,
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opening or out ot bogsene sl iew ahomh19Fiou£85° Figde sBSHHAMNLY, o
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:ur face SGgA ; hggl?;?lsr gu@ E‘Fléﬁ,ﬁ:fp%ﬁff glqua,smqmyhmqmalSBNtrallmould be securely
engaged under lower engagement regions 576 of slider 556 and under tabs
558 of backplate 554.

!ln use, adapter 550 is placed in an open disposition in order to enable
adapter 550 o be appropriately positioned on a DIN rail before the closed
disposition is assumed. The opén disposition is achieved by upwardly pulling
handle portion 581 against the spring tension provided by spring 584. This
causes slider 556 to slide upwards. Handle portion 581 is pulled until lower
engagement regions 5§76 of slider 556 have sﬁfﬂciently moved upwardly
towards channeling portions 560 of backplate 554 to enable the DIN rail to
make solid contact with surface 586, Thereatter, handle portion 581 is
re!egsed. causing lower engagement regions 576 of slider 556 to ride over

the DIN rail, leading to the closed disposition described above and shown in
Figure 59,

Referring now to Figure .63, shown is DIN rail adapter 550 in a locked
open disposition. This disposition is achieved by upwardly pulling handle
portion 581 until lower engagement regions 576 are approximately above



an arm 560. Stabilizing tabs 566 are easily and conveniently
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wherein a DINrail eiring agakytocFiguremdagundl dddeach ofvsidepltsd08 1k the
regi ons 576 of pl'éféﬁ‘éd eRrboaiMerit ¥ BlrclifBrbaker 10 includes a pointed or raised region

600 and a pointed or raised region 602 along its top surface 106A. In the
exemplary embodiment, pointed region or protrusion 600 is configured slightly
differently from pointed region or protrusion 602,

Referring now also to Figure 64, shown is a separated view of base 12
and primary cover 14 of circuit breaker 10, with sideplates 106 inserted into their
assembled positions within base 12. For the sake of clarity, the other internal
components of circuit breaker 10, including those components associated with
sideplates 106, are not shown. Each of sideplates 106 is shown matched with
one of internal phase walis 20, 21, and 22. In particular, each sideplate 106 is
vertically slid into slots or channels (not shown) in its corresponding phase wall
whereby a parallel disposition therewith is achieved. Primary cover 14 includes
internal phase walls 602, 603, and 604 that correspond to internal phase walls

_ 20, 21, and 22, respectively, of base 12. In particular, the bottom surfaces of
internal phase walls 602, 603, and 604 are designed and configured to generally
match up and mate together with the top surfaces of internals phase walls 20,
21, and 22, respectively, when primary cover 14 is positioned atop base 12
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(1:|8?S ggc hdlofs pgis :jt I ﬁ(’)’ﬁ? apgovalls §02¢ 603, and 604 when primary cover 14 is positioned
: atop base 12. In particular, pointed regions 600A, 6008, and 600C make
contact with substantially flat contact surfaces 605A, 605B, and 605C,
respectively, and pointed regions 602A, 602B, and 602C make contact with
substahtially flat contact surfaces 606A, 606B, and 606C, respectively.
Pointed regions 600 and 602 provide sufficient additional height to top
surfaces 106A of sideplates 106 whereby they ensure that top surfaces 106A
will substantially be the first areas within base 12 to be contacted by internal
phase walls of primary cover 14 during the assembly process, thus ensuring
proper engagement of sideplates 106. This is very beneficial because
variability in parts and slight aberrations in the molding process can cause the
internal phase wallls of cover 14 to not mate perfectly with the ihtern'al phase
walls of base 12 and top surfaces 106A of sideplates 108, potentially causing
sideplates 106 to not be sufficiently engaged and held in place (if pointed
- regions 600 and 602 did not exist). When pointed regions 600 and 602
-contact their respective contact surfaces, they accommodate further lowering
of primai'y cover 14 onto base 12 (as cover 14 is screwed in place) by digging

or piercing into the contact surfaces, In the exemplary embodiment,



preferred enbodi nent of circuit breaker 10 includes a pointed or raised
region 600 and a pointed or raised region 602 along its 2opeluam2684106A.
In the exenplary enbodi nent, pointed region or protrusion 600 is
configured slightly differently from pggnted region or protrusion 602.
Referring now al so to Figure 64, shown |Is a separated view of base 12 and
primary cover 14 of circuit breaker 10, with sideplates 106 inserted into
their assenbled_po i%iéo W thin base 12. For the sake of clarity, the
ot her internal ﬁ'@ﬁ@ﬁ nﬂ@ (Brcluding: peintast regloas 600 andréd2) drenmatib of eteel,
conmponent s assoch ; [ 0 re . .ngt shown. Each of
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sideplates 106 is s o)m_@nn}lc ed W phase wal | s 20, 21,
and 22. | n parti cul arAlthetigh tse eate ehifodiientdthe il lots or
channel s (not sh@gg&i én i.ths co?ra,gs ondi n? phase wal fﬁ’?édﬁé?{e‘%ﬂ“%mag?z’re%
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phase wal | s 602, d&i&iBmagqbe e j, al_phase wal ls 20,
21, and 22, respectiv_e?, of bglgﬁéuf%gpéﬁﬁaggﬁl{h%u pﬁ?*?"“?ﬁ&°ﬁ%?f’§ﬁl%\(ﬁfﬁtaees
of. internal pr?a%'aermaﬁgr@em)ecso& and 604 are designed and configured to
generally match up and mate together with the top surfaces of internals
phase walls 20, 21, and 22, respectively, when primary cover 14 is
positioned atop base 12 27 February 2004 47 during the assenmbly process. In
addition, where sideplates 106 are positioned wthin base 12, the bottom
surfaces of internal phase walls 602, 603, and 604 are designed and
configured to match up and mate together with the top surfaces 106A of

si depl ates 106, wi thout accounting for the increased height of top
surfaces 106A attributable to the presence of pointed regions 600 and 602
thereon. This mating together is inportant because sideplates 106, and the
i nternal conponents associated therewith, constitute a "floating" nmechani sm
that nust be sufficiently held in place within base 12 in order to ensure
proper positioning and functionality. Wen sideplates 106 are slid Into
their respective phase walls of base 12, pointed regions 600 and 602

t hereof protrude above the rest of top surfaces 106A and are positioned to
make contact with the bottom surfaces of



i nternal phase walls 602, 603, and 604 when primary cover 14 is positioned
atop base 12. In particular, pointed regions 600A, 600B, &hdepuary 20QKke
contact with substantially flat contact surfaces 605A, 605B, and 605C, w-. .,
respectively, and pointed regions 602A, 602B, and 602C nmake contact with
substantially flat contact surfaces 606A, 606B, and 606C, respectively.

Poi nted regi ons 600 and 602 provide suffdgci ent additional height to top
surfaces 106A of sideplates 106 whereby they ensure that top surfaces 106A
wi || substamglapiiy be the first areas within base 12 to be contacted by
internal phase walls of primary cover 14 during the assenbly process, thus
ensuring proper i{engage : i S ceakNL S 1 S Ve bepefici al
because varigbility i 2\ ggﬁitsme&%@dgﬁhﬂECﬂaBéﬂE%ste;gohshé%’%gxt%'l Wﬁﬁb Brreocess
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regi ons 600 pafiafBikaKkmBa SabibRldc 4RSARGHh YorF Il AGlysy faces, they

accomodate further |l owering of prinary cover ase 12 (as cover 14
is screwed in place) by digging or piercing into the contact surfaces. In

t he exenpl ary enmbodi NnRMircuili : .Sid : 0 includi ng
poi nt ed regi ons 600_and rgg%%t%ﬁ%ﬁéﬁ%o%&%ﬁt?eguﬁ 1'2&%%'?&%]&1"}03'5&’8\%9]” X is
made of t hef fB¥¥tPoSiigasd en tomof adagh with dhepbretleamey regidrottimred adjatertt ether esent

i nvention hxterReeRf s4l8e6vdrReM s .dtﬂés% certain degree of particularity,
"various changes to form and etaill may be made wi thout departing fromthe

spirit and scope of the invention as hereinafter clainmed. 27 February 2004

49 CLAIMS: 1. A gircupt c_:iicmteihfeH%f_%F Auab etk Cmr&@% ‘gh%}%”l:'g%g P}z%‘i(%) “fn?g mi ch

are disposgd an_operating mechanisminterconnec ed W
contacts, sHElpnIstormedin the cover.

4, A circuit iriterrupter according to claim 3, wherein the base includes a
stepped-in portion positioned below the break-away region and defining a recess or
opening for insertion of the tool.

5. A circuit interrupter according to claim 3, wherein the cover includes an
aperture adjacent to the break-away region. '

6. A circuit interrupter according to claim 5, wherein the cover includes a
curved wall portion adjacent to and defining the aperture.

7. A circuit -interrupter according to claim 1, which further comprises
within the housing a trip mechanism including a rotatable trip bar assembly adapted fo
generate on rotation a tripping operation causing the operating mechanism to open
the contacts, said trip bar assembly having a trip interface member positioned

substantially adjacent to the break-away region and which on rotation causes rotation
of said trip bar assembly.



housi ng i ncluding a break-away regi on and having a configuration at a
position adjacent to said break-away region for insertioR?febeuanu204f or

t he permanent and physical breaking off of said break-away region from---
said housing. 2. Acircuit interrupter according to claiml, wherein the
housi ng i ncludes a cover positioned on top of a base wth the break-away
region formed adjacent to the interfacebbf said cover and said base. 3. A
circuit interrupter according to claim?2, wherein the break-away region is
formed in the cover. 4. Acircuit interrupter according to claim3, wherein
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aperture adﬂ@% ruptert he break-away region. 6_ A circuit interrupter
according to claim5, wherein the cover includes a curved wall portion
adj acent to and defining the aperture. 7. Acircuit interrupter according

to claimi, whic®-fur#hercuifoinfariupts acsbtdirigntct lagy P eRiIMY Ptd Bl WHERGFNFY SM
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trippi ng operation ca sing t nechanlsn1to open the contacts,
said trip bar assenbly having a trip interface nenber positioned
substantially adjacent to the break-away regi on and which on rotation
causes rotation of said trip bar assenbly. 27 February 2004 50 8. A
circuit interrupter according to claim7, wherein the break-away region is
formed in a side of the housing which parallels the flow of current through
the interrupter. 9. Acircuit interrupter according to any of clainms 1 to
8, wherein the break-away region is rectangular in shape.



