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The subject matter for this invention is related to concurrently filed co-pending
applications: U.S. patent application serial number 864,095 | (96-PDC-110)
entitled “Circuit Interrupter With Plasma Arc Acceleration Chamber And Contact Arm
Housing™; U.S. patent application serial number _864,141 , (95-PDC-369)

5 entitled “Circuit Breaker With Welded Contact Inter-lock, Gas Sealing Cam Rider And
Double Rate Spring” and U. S. patent application serial number 864,100 (96-PDC-138)
entitled “Combined Wire Lead And Interphase Barrier For Power Switches”.

BACKGROUND OF THE INVENTION
Field of the Invention

10 The subject matter of this invention is related to circuit interrupters generally

and more particularly to covered accessory cases therefore, as well as adjustable under
voltage relays, wire retainer collars and one-picce rail attachments.
Description of the Prior Art
The present invention provides an improvement over U.S. patent 4,503,408

15 issued March 5, 1985 to Mrenna et al entitled “ Molded Case Circuit Breaker
Apparatus Having Trip Bar With Flexible Armor Interconnection” which is assigned
at this time to the assignee of the present application and which is incorporated by
reference herein. Accessories for molded case circuit breakers have been known for

a long time. Generally in the past the accessories have been mounted externally of



a long time. Cenerally in the past the accessories have been nounted

external |y of 2
the internal portion of the circuit breaker. Ml ded case circuit breakers
are wel | known in the art. An exapple of such an accessory is
found in U S patent 4,595,812 I ssued June 17, 1986 to Tamaru et
al entitled "Circuit Interrupter Wth Detachabl e Opti ona
Accessories". In sone cases the accessories are nounted within the 5
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I nterference or dangerous contact by an accessory cover. | es

of such cover skapwn imthgart. An example of suchsin gegessony i fommd ip Sl%ﬂé&ﬁ?ﬁﬁé 28,
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10 Trip Crcuit Breakers" and U S. patent 4,788,621 I ssued Novenber 29,
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Mul tiple Accessory Unit In all t hese exanpl es, the covers can
not be removed? mgeaﬂﬁﬁeawmmmeﬁmaﬂvlﬂ HF o such Covers asp S9A R ITr & |

the ol osed PSS Qerk 7340 NS 1 281 Rk b PMUR bl SRUAHNS “Wolded
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used nanually S trip the circuit br eaker upon desire.
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with the DIN rails. An exanple of such a separate pt er
mechani sm may b’éthhmwximplesulﬁ copers eari ndt bb&émm oropemsl Whercthe gircuioBr@aker
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br eaker casi ng. Many nol ded case circuit breakers have
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United States. Therefore, circuit breakers manufactured for use in Europe must be

20 adapted to be interconnected with the DIN rails. An example of such a separate
adapter mechanism may be found in U.S. patent 5,192,227 issued March 9, 1993 to
Bales entitled “DIN Rail Mounting Bracket”. Usually the aforementioned DIN rail
attachments come in multiple pieces which are assembled onto the back of the
circuit breaker for snapping onto the DIN rail at a later time. It would be

25 advantageous if a single DIN rail adapter connection device could be found which
was part of the circuit breaker casing.

Many molded case circuit breakers have under voltage trip release
mechanisms for causing the circuit breaker to trip open when the voltage on the lines
thereof falls below a predetermined limit. The under voltage release mechanism

30 must be adjustable to accommodate many different ranges of voltages and to

account for small manufacturing errors when adapted for the use with a single



account for small manufacturing errors when adapted for the use with a

singl e 3

voltage. It woul d be advantageous if an under voltage rel ease spring

adj ust nment coul-d be found which wo8ld sinplify the above indicated
pr obl em Mol ded case circuit breakers have |oad and line
termnals for interconnection wWth circuits to be protected or from
whi ch power is derived respectively. In order 5 to interconnect the

af or enent i onedveltagei Ataweuldibe advantagepusifian under vgltagn telease springladinstment
rovi ded on the m.nal. f.ar, the jnter.connectiqn,. Such collar is shown in
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assigned on the recor e asslignee o the present app

The | atter pat aith cirsuitswbeproetted onfrom whibl powéreis dedeed respetfively. Imoder to
secure the interconnection between the | oad conductor for exanple and_ the
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self-retaining, that 1s which was di sposed upon the |line or |oad conduct or
of the 15 Al Ciroiit Breakerkind $imikan Aipparatnsii assigned ondhewstonddq the assigopaofit e
activity durin ctin per.at i on. umrary of the
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therein for anv@@ﬂ%ﬂﬂh@ﬁitiﬂmwl@ad&nﬂﬁ&@f‘ﬁ&ﬁt}be@&h@db&&ayofthecollaﬂi'Elﬁ@M on
the primary cover for covering the recess. An operating nmechani sm
cont ai ni ng fi r delicatropszationdeqtiriag thsicollantobedsld precisely in plpegnsdbeljaiptisi n t he

housi ng. onpi nat.i,on ;manual trd p and secondar V. | ock
which is acces_g?‘BP@m?r gﬁ\" oild'be'ad _ MY aocpﬁ?:haéragggrg%gﬁyﬁéb&efé?mﬁvﬁch
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cover i sl®penedircuit breaker in such a marfice asiornot raquira separatp aetivityaduriagthe p means

I nterconnected for qQpening,the separabl e main contacts upon
actuation. An GOREFUNGPREFYD | ease nechanismis di sposed within a
housing in a d'§_rsT 0Ss] 'bp syctural cooperation with the 30

: T € 1NV . .
operating nech | g the trip device on the occurrence of an
under In accordance with the invention, an electrical circuit interrupter is taught

which includes a housing base and a primary cover disposed thereon where the

20 primary cover has a recess therein for an auxiliary module. A secondary cover is
disposed on the primary cover for covering the recess. An operating mechanism
containing first and second separable main contacts is disposed within the housing.
A combination manual trip and secondary cover interlock which is accessible from
outside of the secondary cover is provided for either manually opening the separable

25 main contacts or for automatically opening the separable main contacts when the
cover is opened.

The circuit interrupter has a trip means interconnected for opening the
separable main contacts upon actuation. An under voltage release mechanism is
disposed within a housing in a disposition of structural cooperation with the

30 operating mechanism for actuating the trip device on the occurrence of an under

voltage of predetermined magnitude on a circuit which is interconnected with the



vol tage of predeterm ned magnitude on a circuit which is interconnected
with the . 4
separabl e main contacts. The under voltage rel ease nechani sm conprises a
spring | oaded plunger which is heldd in a first disposition when
the voltage is greater than the predeterm ned nmagni tude but which
actuates under the influence of the spring when the voltage is

substantially equal,.to or |ess than that gredciterm' ned .magni t yde. 5
The adj ust ment Searetle mag contacts; Yliegelenase mes PRPBfes A PRBS wheel

? Eeaspri ng fOrZ@%P@%ﬁﬂﬂﬁﬁ&&@ﬁ%ﬁ%ﬁ%&&ﬁ&& ﬁx@vﬁ&%% eé&'ier?ﬂ&ngi ng

erm ned magni

A collar for athepre@éteinsined pagsittide bubivhichlabtulfes ufidérab@itflushidedT théspingl | zed
for i nterconnecting a conductor of the circuit interrupter with an

ext ernal el ect wheaithe voltage ixsubstantially equakto oo lgss thanthat presicteamingdimpagnitude.i on
and side portigns forpmn .. encl osure. Transverse tr ans are
di sposed Tnter I@%&#B?&?@P%F@Bﬁgﬁ?ﬁya&”de gy ?féﬁ%i’ﬂq%ﬁg&%r
capturing the whsen! | 2] ;

and the bottom%g%?tlon.a%'hrﬁeggot t%{raehggg(r&?ia%ns% a ygrtct?%?: .%ng ro @&g?gonvary

t her eon whi ch the predeternsihedymagnitide. a hole in the conductor of the circuit

breaker for fixing the disposition of 15 ~ the collar on that, conductor.
Brief Description ofA ¢ollar foram eleptrical circuit interrupter is tapghtrethigh ispiilized for

ort hogonal vie ClelicU]: I . | t he

t eachi ngs of tﬁ%tg;ﬁ?g%%ﬁbg ?%\9@%?6?%&f& él}cup‘ 1&%#8& er m@%ﬁ%gﬁ% 'lean
expl oded1gi ew @bnduttor) TheicoHar iRE1LAG MbstRWEPortioh ardside portiBaSffming &pPver of
the circuit breaker of FIGURE 1; . F E 2A shows an

ort hogonal vi ewnglasure.alrapsyerssizap means apé dispesed internally ofthaionelasire on the
push-to-trip and, auxil i cover jnterl ock nenber,. FI GURE 3
Chows & i do o5 FOTURRS P AR Reche iR AgREr GgrectipRel epadsior tiyrehptupen

of FIGURE 1 23nd the bottom pdrtiGhEné bt Poftidn Hat 2 RARAL pithEMlof thdrlifh which
operati ng mechani sm novabl e coOntact arrangenhent, shunt trip

devi ce and contlighs withpdole inshdeondaétot bfthe circuit breaker for fixing thealispositionelf GURE
; FI GURE 5 showsan orthogonal view of a portion of the
circuit it err ds eallar onthat condtofn in FIGURE 1 in which the primary cover

and secondary. Giphdfiqh§hrawingd ° ™0V

FIGURE 1 shows an orthogonal view of a molded case circuit breaker

-

embodying the teachings of the present invention;
FIGURE 2 shows an exploded view of the housing, primary cover and
20 secondary cover of the circuit breaker of FIGURE 1;
FIGURE 2A shows an orthogonal view partially broken away of the
combination push-to-trip and auxiliary cover interlock member;
FIGURE 3 shows a side elevation of an internal portion of the circuit breaker
of FIGURE 1;
25 FIGURE 4 shows an orthogonal view of the operating mechanism, movable
contact arrangement, shunt trip device and contact support member of the circuit
breaker of FIGURE 1;
| FIGURE 5 shows.an orthogonal view of a portion of the circuit interrupter
shown in FIGURE 1 in which the primary cover and secondary cover have been
30 removed;

FIGURE 6 shows a side elevation partially broken away of the operating



FI GURE 6 shows a side elevation partially broken away of the operating

5 mechani sm of the circuit breaker of FIGURE 1 with the contacts
and handle in the OPEN st at €; FI GURE 7 shows an
arrangenment simlar to FIGURE 6 but with tke contacts and handle in
the ON state; 5 FI GURE 8 shows an arrangenent simlar to
FIGURE 6 but with the contacts and handle in the TRI PPED st at e;
FIGURE 9 is simlar to FIGURE 6 but with the contacts open and the handl e

monment ari |y nowrdhdndsn: bEthBkREit bicaker:of FIGURE 1 with the cdntdctiind Han8leQMehed Si de

el evation partially broken away of the rotating 10 crossbar, handle .
mechani sm and steted i nterlock of the circuit interrupter of

FI GURE 1, LGURE 11 shows an .orth vi ew.of @ cam

i der: FIGURE] phoWe anrangimuens svuis 1o BHOURE 6u8 Sufhnd oSitaces
arrangenent i npos Wiagintthe . rider is disposed; 15

FI GURE 13 shows a side e evatlotref partially broken away of the crossbar and

cam ri der§ of FlI GUREBIGURE 8ishbivsapatmahgengent singitan to/ RIGURE 6/t vithithe oontadis e
cont act as di sposed in the bl own-open state; FI GURE
14 shows a si dand BRIFFED stateyr oken away of the trip :

nghe
Chows. an ort hoganal Ty IRES R REICURR ERbvul 8 bounes agn and the bl
housi ng i ncl Udh%md%hfoyé&'ﬂﬂﬁémsﬁﬁ‘ﬁaﬁﬁ rcuit interrupter of FlIGURE 1;

FI GURE 16A shows a si vi ew of the upper” slot notor housing of the
circuit interrupter FKEBUREQOREBows a side elevation partially BiokeiREwayef thh cotating f r ont

vi ew of e housi f El GURE 16A; 25 . . | GURE.16C.shows an
ort hogon&l vi eW"é&%‘F’ﬁ’é"ﬁG&? Cin &‘.“%‘%!PCE 0%5 circuif frerrupter of

FI GURE 17 showFI@?Rgxlpl oded, side elevation, partially broken away
orthogonal view of thé nounting arrangenent for the LINE conductor for the
circuit I nt FIGUREEN1 shbws lafddithogonaBéiew of a cam riddrj GURE 18 shows an

ort hogonal view parti a‘lleﬁ broken away of the auxiliary . .

FI 12 shows a portion of the crossbar arrangement into which the cam
rider is disposed;

15 FIGURE 13 shows a side elevation partially broken away of the crossbar and
cam rider of FIGURES 11 and 12 operating in conjunction with the movable contact
as disposed in the blown-open state;

FIGURE 14 shows a side elevation partially broken away of the trip
mechanism of the circuit interrupter of FIGURE 1;

20 FIGURE 15 shows an orthogonal view of the lower contact support member
and housing including the arc runner of the circuit interrupter of FIGURE 1;

FIGURE 16A shows a side view of the upper slot motor housing of the
circuit interrupter of FIGURE 1;

FIGURE 16B shows a front view of the housing of FIGURE 16A;

25 FIGURE 16C shows an orthogonatl view of the housing of FIGS. 16A and
16B;

FIGURE 17 shows an exploded, side elevation, partially broken away
orthogonal view of the mounting arrangement for the LINE conductor for the circuit
interrupter of FIGURE 1;

30 FIGURE 18 shows an orthogonal view partially broken away of the auxiliary

switching arrangement for the circuit interrupter shown in FIGURE 1;



swi tching arrangenent for the circuit interrupter shown in FI GURE 1;

6 FI GURE 18A shows an orthogonal view of one section of
the auxiliary switch nodul e shown in Fl GURE 18;

FI GURE 18B shows an orthogonal view of thegconplinmentary section of the

swi tch nodul e shown in FIGURE 18. 5 FI GURE 19A shows a front

el evation of the circuit interrupter of FIGURE 1 depicting the
under voltage relay arrangenent; FI GURE 19B shows an

enl arged vi ew of t hEIGUREr18Acshomganrorthogenal view of onersectioarnifshe afxilidrGURE 19A;
FI GURE 19C shows, gn or,t hogonal yi f the under voltage rel ease 10

mechani sm of FFWES @Qﬁmﬁﬁgﬁ)%ﬁ}ﬁm 18; FI GURE 20 shows an

ort hogonal vi ew of il Gt b, r My . in
FIGURE 1 but with iﬁtt U fptﬁal(sgéﬁ §v‘m‘°§‘§5ﬁ°3%*§%&%éﬁe?ge‘%f?ﬁ? %&%?lénc‘ee’?my skt A"

FI GURE 21A shoywitch madileahdwn bf BIGIIRBW8Y or t hogonal view of the circuit
breaker of FIG 1 fromthe back; 15 . FIGURE 21 B shows a

partial | Y5 br oken awBJGUREHSgoshows\a feqnt slevatien of the girquit interrupter 9f EERYREGK
FIGURE 1 from ahe bac o depict the DIN rail attachment region;

FIG 22A shows %%%838%%?‘”@}?%3 a&“f*%%!’ae“& line termnal collar

embodi ed in the preFR@UREW@Ho%?an%HEIZ%edviewoftheundervdﬁ!agbre?é’a@eShQWS an
ort hogonal view of the collar of FIG A di sposed upon 2 a line

conduct or. mechanism of FIGURE 19A; Description of the Preferred

Enbodi nment Referring now to the drawi pgs and Fj gures 1 and
2 in particular, thEFGURE 19C shows agjogthpe e&’e‘lft{!%ﬂé‘l‘{]eéi‘@ eirel§@seaker 10.

Mol ded cgfleyci ﬁ}%%gﬁgf‘?@ds\]}?ﬁ]Wf%s a | ower base portion 14

mechani c i nterconnec a prirary cover 18. 25 Di sposed on top

of the primary coveFIGERE(ashotd%h lorthogonal vieacoMmbib¢ivcuitdnefruptér sittifar to
secondary cover 22 may include slightly depressed regions 22A therein into
whi ch thahﬂmraméﬂmibﬂtwithwtmh@emom%wrbmdhﬁﬁosed. There

push-to-frip i nterl EIROREAIA shews g el brobS sy cifbden s iy o Br Rl
The secondary gRYUREr of F1OBY fidf thedRMed fromthe circuit 30 breaker
rendering sonme Internal portions of the circuit breaker available for

15 FIGURE 21B shows a partially broken away orthogonal view of the circuit
breaker of FIGURE 1 from the back so as to depict the DIN rail attachment region;

FIG. 22A shows an orthogonal view of a load or line terminal collar
embodied in the present invention; and

FIG. 22B shows an orthogonal view of the collar of FIG. 22A disposed upon

20 a line conductor.
Description of the Preferred Embodiment

Referring now to the drawings and Figures 1 and 2 in particular, there is
shown a molded case circuit breaker 10. Molded case circuit breaker 10 includes a
lower base portion 14 mechanically interconnected with a primary cover 18.

25 Disposed on top of the primary cover 18 is an auxiliary or secondary cover 22. The
secondary cover 22 may include slightly depressed regions 22A therein into which
nameplates for the circuit breaker 10 may be disposed. There is also provided on the
right an opening 22B for a combination push-to-trip interlock member as will be
described hereinafter. The secondary cover 22 may be removed from the circuit

30 breaker rendering some internal portions of the circuit breaker available for

maintenance and the like without disassembling the entire circuit breaker. In



mai nt enance and the |i ke wi thout disassenbling the entire circuit breaker.

I n 7

particul ar, the secondary cover 22 may shield auxiliary devices such as
under - voltage relays, bell alarnms and auxiliary switches, for
exanple, which will be descri bed héreinafter. Hol es or openings 26
are provided in the secondary cover 22 for accepting screws for
fastening the auxiliary or secondary cover 22 to the prinary 5 cover

18. Additi onal m%ﬁ@rgigresmeg'ac gg‘%r roug E égalpg er gﬁch G e,r t he
pr| mary cover st Te :
circuit breakeg, pltage relay %%§§%¥£@5&1meh&nfoq eﬁa:{?kl@ évﬁic%\%ﬁ%% panel or

into a | oad cen auxfTrary tover I ncl udes an
auxiliary covededtsibed Rereip@fterd JHalds or Bﬁhneprovxdedmmé séodhdarg @y eér 228
I ncl udes a prlnary cover handl e openi ng . There is provided a 10

handl e 42 whic rmcmgé@wﬁa@ﬁemgﬂmmdmprme@dmmwazyoﬂ@mnaarﬁndl e

i pea g oo 18 Rialites P HGR sERORldn o oy B 3B« o

the circuit br%m@kmmb&e 14 ar'Y 1&6&?3&1@%&:&%‘&&3%&@51&5 when

It has been tr It may al so be provided as an 1 ndication of
t he status of atsemblymtorawnibaiteal)mmﬂbaskpdmlhﬂmdmbadrcemarthehhéter is
15 ON, COFF r TRI.PPED. There i.,s al so,shown in bgse 14 an el ongated
ci rcul ar e ag¥ifarycoysrd BFludatAn APRIEATY RRVEE SRR QPSS fhis Fbg BOATY,

I nterl ock nmenb |y
her ei nafter. 8£)fnr rYSr b%%r‘}&%“é’reggg HW%PH&%%?&?H% rec%ﬁﬁéﬁgé&e%l ng
22B is ajgop pRaidlea2 dichprotriidesthoh dféréfentioned auxiliafyodtveNBdnde

push-to-trip interlock nmenber the details of which will be nore fully 20
expl ai ned her epetfing 84 amhtheprimary s0es handlonpering 23.| ThethandletXisatilisgbimi ngs

46 whi ch shield an rote termn 50 ot ,shown The
circuit br eakeﬂ‘edaﬂ"éf (g% pen an °1°Se?€ﬁ %Jéﬁ%?‘r"e’g'i regker manpally
However, the i sbdet 6l habta@e%tﬂgﬁe%e It may also beBRAAR A"
Not depicted i Hﬁ@%ﬁ?ﬂéﬁ%@%ﬂ are %RLI NE ter al Sma |ac§ﬁ i

descri bed her eanaidieation¥ the status of the %éuat br'eai@r,rthm is ovhEthgrithe cihémt btealeeri is
shown a broken awa Orthﬂﬁ’\%%all?, Vi ew the circuit breaker 10 in

the regi bh of O ﬂ‘neredéﬁepﬁla@%m‘pﬁagﬁf’reaelongate circulgr j b and

d 23
neludes a1 e EIREPAC 1 eRe e e o BoAif s g AP Ao BBIREL 00 1,

r efﬂr;ect 2%% Fi gdia@ner wilidB kg1l be dadcribed frdYé Aty hareiraftee NBRtrudingaipwardlgui de
nmenper

a
\J

|-

through the rectangular opening 22B is a top portion 23A of the aforementioned
combination push-to-trip interlock member the details of which will be more fully -

20 explained hereinafter. There are also shown three load conductor openings 46 which
shield and protect load terminals 50 (not shown). The circuit breaker depicted is a
three-phase circuit breaker. However, the invention is not limited to three-phase
operation. Not depicted in Figures 1 and 2 are the LINE terminals which will be
described hereinafter.

25 Referring now to Figure 2A there is shown a broken away orthogonal view
of the circuit breaker 10 in the region of the base 14 with the combination push-to-
trip and secondary cover interlock member 23 in place. In particular, member 23
includes a rectangular push-button top portion 23A which was described with
respect to Figure 2. There is also provided an extended circular guide member 23B

30 which is connected in interlocking disposition with the aforementioned groove 22C



30 which is connected in interlocking disposition with the

af orenenti oned groove 22C such that nenber 23 may nove
upwardly or downwardly in the directions 23H and 23K, but nmay not
rotate or nove otherwise. On a | ower part 8f the nenber 23 is a

first push-to-trip tab portion 23C and oppositely dispose thereof, on the
ot her side of menber 23A is an angularly offset pull-to-trip tab

menber 23D. Provided rear the 5 top of the menher 23 i.s a s f

Shout der 5 23E RHAEGRberTS e BB oy in e diefsR A
menber 23 fronmyigs -t Q- trd noreql %ﬁé D3 i
upwar dl y agai E% %@ﬁ%ﬁ%%@gﬁ){ﬁeg’& e%?cglgan}ggggi)%gégtrhg?g to g?éﬁ/%nt
further first pustefr-tripahb portion 28 Cand pppésitelyi digmise drereof) v thi: dthiee sideof om
portion of the menber 23B is designated 23F and it provides a seat

3
fgr 3 conpr essMsmbep23Ads anansulasty gfisetpnll-to-triprtal member 23D+ Rrovidedpear the ilnI
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bi ased rotationally by a torsion spring in the rotational
di recti on oppospwardlyagainst thetbottomaturface of the secddaty cBudr22ito pravent facthere nber
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23K pusht@ o- t r ixdidhctiases the membered3lia the’didectibh RIHIMA Rgable &ip éhakk 200iber 2008
which is rigidly attached to the rotating shaft 200 in such a

menber as to rshawmwhich villdeidesaibe in fuserdetait hersinafter oz the purpessgiottisse a

tri i ti f t r R . ! t h if..th
(CLPPLO 2CL | Ok St s B S R0 8 e
agal nst rotatittAfy bl RtodsiHnl éﬁﬁﬁg?nfhﬁz rétafortA? Hﬁé&ﬁ%‘d&?cﬁw tb itht Iedwi gt ON

portion 23F which causes he menber 23 to be forced upwardly in
t he directi on 280C.bRotation af theanembert208 in the directiorc2006} wilbcause 3 frippimg offthe

agai ot 1B oWk e e MHBRGIIAPE dosbEh HECRERE: APeHEbRROR TiRbe 8%
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nsequently i can be seen that the same nenber may De

utilized to trtrp sutface2BAUS fctikitebd®smbtdly in the directioh E13EC pushtoltipkabof Wi th
the shaft 200 either by downward notion in the directiaon 23K when
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30 23H It %oqgtinsgesﬁlgﬁ%[)){n sReb miex%btr:reas Vleoqate the shaft 200 in the direction 200C
20 and cause a tripping action of the circuit breaker. On the other hand, if the

secondary cover 22 is remove the shoulder 23E has nothing to abut upwards against
under the influence of the compression spring acting on portion 23F which causes
the member 23 to be forced upwardly in the direction 23H by the action of the
compression spring thus causing the secondary cover interlock tab 23D to strike

25 upwardly against tab member 200A on the shaft 200 thus forcing the shaft 200 to
rotate in the direction 200C thus causing the circuit breaker to trip. Consequently it
can be seen that the same member 23 may be utilized to trip the circuit breaker by
interaction thereof with the shaft 200 either by downward motion in the direction
23K when a push-to-trip actuation is required or by upward motion in the direction

30 23H if the secondary cover is removed.

Referring now to Figure 3, a longitudinal section of a side elevation, partially



Referring now to Figure 3, a longitudinal section of a side elevation,
partially 9

broken away and partially in phantomof the circuit breaker 10 is depicted.
In this depiction, certain key feltures of the circuit breaker are
shown. It is to be understood that many of these features wl|

al so be described in greater detail hereinafter. There is shown a

pl asma arc accel eration chanmher conprising a slqQt. 5 .nmpt or assenply 54
and an arc extg §Wé¥aa%g%rﬁﬁﬂsyln£anm£hﬁsﬂgpwe%dﬁ 1£Rep1ctecf n nt act
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The operating mechani sm 63 will be described in further detail
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imlarly.to th h d i b in. US. . , 503, 408
e M b SRlaraeinty st o bl BB, e v 0

i ncorporated by,figliaLel saﬁrgﬁxgﬁéiﬁ%éhﬁﬁaﬁlﬁ%wm@ta&ﬁﬂﬁ g&ﬁﬁgﬁ@:&ﬁlaﬂh' ch in
this non-limting enbodi nent of the i1nvention an

el ect romagnet i molvablp contattasd sda stitionary contact arm 6supportingahartaod statighary n
ot her enbodi nents of the invention a thermal trip 15 mechani sm may be
utilized or a eeHRstS4: iAsrorsratingimecbarism:63;ipalse depisted mThe gperating mechanism

el ectro- magnet | S h D aechani s e uti.llzed . . sl ot
not or assenbl yggzi‘; ‘ﬁﬁﬁ%@?@%@%?%ﬁ%@%o@%%%?mm gg%

54A and B) sepasiadifir kOURT operdés MIﬂimbm%Bdeme&'mf&ih@ﬁt not or
assenbl y 54A includes stacked side-by-side U shaped upper sl ot

not or assenbl y4503488 issuedMlarch 5,UA8% o Mrenmastph yédiclopatentdsibereip material . In

a |li ke manner | ower sl

t . nbly.pl ates.78 .di, d i
the | ower sl ot 19?8?&9”%@@%%?%‘?4@3[%‘&@}3%85}%“ a&gﬁggﬁﬁ%ﬁWGE@&i%g:r eI "

al so conposed i | ' : ' Walql . cmURPer
sl ot not or assgé%@ﬂgﬁ?%%rggéa;;ﬁgﬁ%%éh ? ;cgl&g?tfds?'lrig?ﬂ ?r%fg{rg “g‘{%ée%’? I%Tcgtmélgm?gpand
78 I eizne beiudéngtood diatirnathersastidimenty of the Smvkntibe a thiemmabinipt | ¢ pat h

whi ch provides the 25 slot. nptor functjion which is, shown and descri bed
in U S bat ent mechanismgmy;beqigiliged or a combinationof g thergmh tripmeghsaisprandand

entitled "Crcuy i r LSl o- Magneti c Opening
Means. " E'leI:tr& %a%ﬁé%ﬁg%%gﬁa@}%eﬂ%ﬁﬁ%&% I ncl udes an arc chute 80
havi ng spaced apart The stot motor@gseaibly 5« irefiideb b 8¢paddi€ tiper Islot Giotorseenstily chut e
pl ates 84 and an upper arc runner 84A. 30 here 1's al so provided a

| ower runner 884Aiandp stparatodowerrsiot aiototassembly S#Bt dhemppartsdotanotor assembly
54A includes stacked side-by-side U-shaped upper slot motor assembly plates 74

20 which are composed of magnetic material. In a like manner lower slot motor
assembly plates 78 are disposed in the lower slot motor assembly 54B. Lower
assembly plates 78 are also composed of magnetic material. The combination of the
upper slot motor assembly plates and the lower slot motor assembly plates 74 and 78
respectively, form an essentially closed electro-magnetic path which provides the

25 slot motor function which is shown and described in U.S. patent 3,815,059 issued
June 4, 1974 to Spoelman and entitled “Circuit Interrupter Comprising Electro-
Magnetic Opening Means.”

The arc chute assembly 58 includes an arc chute 80 having spaced apart
generally paraliel angularly off-set arc chute plates 84 and an upper arc runner 84A.

30 There is also provided a lower runner 88 which is not part of the arc chute 80. There

is also provided a line terminal 71.



Is also provided a line termnal 71.

10 Referring to Figure 4 and Figure 13, an orthogonal

vi ew of an internal portion of the circuit breaker 10 is shown. In
particular, there is shown a crossbar assenbly 100 which traverses
the width of the circuit breaker and whichl@s rotatably di sposed
on an internal portion of the base 14 (not shown). Myvenent of a lower 5
toggle link 144, in a manner which will be described hereinafter, causes

t he crossbar 100 and the associ ated novabl e contact arns 58 to

rotate into or out d&eferingpBigurs 4and Figure 13, apprthogopplidew ofen isemak ont act s
62 int t of. ' i L f | tri | t ity. jth
67 Tl or o gl haP et LSS A ST ot
pivot pin 104 wkiegibly §o@w|a&a%€a%fs9s hB i\ B eeifclit bRGke A WRLR 5{&%}%‘%

There is 10 one novabl e contact cam housing 102 for each novab

cont act ar m 58 disppsgdomenh internal portionrofitirechase V4 fhat showt)a dMovament ofisloveeri s a
cam fol | oper 110 .ch_ is. spring | oaded, ) way of a spring 112
(see Figue 13§08 it‘%“ifﬁ%?%?’e‘ﬁ@’éﬂ’@éﬁﬂ?@?b%@fﬁ%ﬁm gauseshe crossbar -

110 (see Figur ' LS. £l ri. into
the cam qoa%? %&g‘éﬁﬁlﬁﬁé{ﬂ%&?‘ m%@sép%@%%&g%&%fkﬁsgp%@g? nal
direction and tWhdh plaésdmbvhble contad@Ve2 isoYor debNE Eispdd@icniot elektical BéhtiRity NI
112 is interposed between the upside of the bottom of the housing

102 and the bowithfixed contactsrh fEaich swable contactaem h8gs rajatably disposed wpongam
foll ower 110 agai nst e hottom surface or camm surface, 1 of .t he
contact arm 58.“ﬁ°fp}“sf({howﬁgﬁm)$§‘é? ’r“ntg?@soﬁ@ °P'gtg?tﬁ§mc‘?%’§§‘§§$2ag-§€‘??ﬂ?y 100
that thejpg pratyi= ] &rga% bSeak I i dahi [ it S

I ndependent |y g?e{:ﬁg ?ot gltltiﬁon 1h)lg{ng]olf@gtfhlze cié?)g)s g‘? cgétheWyf;s}i(}gi.sHsga
certain dynam in thelmatablenpteet cam housixg isarcam follewer 110 which iwspriing doaied bact
arm 58 can rotate ypwardl y. about _ the_rmvabl e contact, pivot pin 104

under the infl Y&%©8 aspripg 42 (sag Aigure 13)dn sieunpred duprsion;against the mowable cam; hat

di sposition by : | S f r ' SHr of
the movable - 110TBHERP 18] Dulfed SREnE0 ke St OESyLIOM A R HOEER T

ci rcumst ances MW@ropexaﬁ%m i the horsia® 162 manloagitudifiddhectiodl Aldahed fisedi son
with the rotation of the housing 102 as housi ng 102 is rotated

cl ockwi skS or cupwamsily agaiest theseanbi/1 0. HEhespring A 12 1s inteepd tween the upsideiofik pi n

144. Al'so depigted.in Figure 4 i tion of sel f-contaj ned auxiliary

swi t ch and al afFh st abe hivsipe J97 setthe hottomiof fhe cam ffigwect (iibpsimeing (1,

reference 10  the cam followdH f0 Bgainst the bottom surface or camming surface 106 of the
contact arm 58. It is to be noted with respect to the crossbar assembly 100 that the

movable contact arm 58 is free to rotate within limits independently of the rotation

20 of the crossbar assembly 100. In certain dynamic, electro-magnetic situations, the
movable contact arm 58 can rotate upwardly about the movable contact pivot pin
104 under the influence of high magnetic forces whereupon it is latched in that
disposition by the action of the rear most surface or latching surface of the movable
contact arm 58 and the cam follower 110. Under normal circumstances however,

25 the movable contact arm 58 rotates in unison with the rotation of the housing 102 as
housing 102 is rotated clockwise or counter-clockwise by the action of the lower
link pin 144. Also depicted in Figure 4 is a portion of a self-contained auxiliary
switch and alarm lock 320 which will be described in greater detail with reference to
Figure 5.

30 Continuing to refer to Figure 4 and also referring to Figure 6, the operating



30 Continuing to refer to Figure 4 and also referring to Figure

6, the operating mechani sm 63 i s depicted and descri bed.
The operating nmechani sm 63 conprises a handl e assenbly 126, a
cradl e assenbly 130, an upper toggle link 140, an i nterlinked

| ower toggle link 144, and an upper toggle link pivot pin 148 which
interlinks the upper toggle link 140 with the cradle assenbly 130. The

I t I 5 li 144 | i vot al ' t ith th
Toner 10601 ©, el ol it oSk PheRSSHSEbE Sttt e e
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termnal 71 angcrgcélgg%eat eﬁf’ ﬁ%g{\:\gpqg?bgﬁ %t‘%?goglsdég%b%dlgﬁs '?@%Wgﬁwact

support 10 whidh iDdispodéd in andssupportedbicthé hagile asambhyt 126 is6éh a inafindriaxed
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contact support et . td N refer .to Figure 4
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g Thes TohAR o roabl ot et St o O el i perion.

m croswitch 92D. Th ] u;ﬁ%ééqt | ;
control facility byecvvg?)l/tﬁ% °g§ﬁ?§§§ﬁﬁ"’h§§ %%@%%%g%?%% sz‘i’ﬂé%%]l?er:ol
signal is terminpl Dhvardeatseviated owerr Slos midiil @isentbly adDfiked doneact sippoR2A i s
energi zed thus causin pl unger 92B to nove to the right

agai nst the foreember @lepwmg%@ch&%g&m%thwﬁdmnw%% sm 66
to trip in a magael §8%mSndfovier SRF ot aSledibly S4B alP6iphsd hdrBBALSE AE Idvidd

20 slot motor assembly and fixed contact support member 246.

Continuing to refer to Figure 4 there is also depicted a portion of the trip
mechanism 66 and a shunt trip device 92. The shunt trip 92 comprises: a shunt trip
coil 92A which is normally nﬁn—energized, a spring loaded plunger 92B which is
spring-loaded to the off or left disposition by the spring 92C in a normal condition, a

25 spring-loaded plunger 92E which is spring-loaded towards the crossbar arrangement
100 and a microswitch 92D. The microswitch 92D may be interconnected to a
control facility by way of electrical lines 320C1 and 320C2. If a control signal is
provided on the lines 320C1 and 320C2, the coil 92A is energized thus causing the
plunger 92B to move to the right against the force of the spring 92C to cause the trip

30 mechanism 66 to trip in a2 manner to be described hereinafter. Once a tripping action

has occurred, the crossbar arrangement 100 rotates upwardly or in the clockwise



has occurred, the crossbar arrangenent 100 rotates upwardly or in the

cl ockw se 12
direction to the right thus causing the spring | oaded plunger 92E to nove
upwar dl y t hus openi ng the cont actB2 of the switch 92D to pr event
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19A, B and C 15 ., . eferring now to Figure. 5 and Fi.gure 3 an
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di sposed in place _having part of their collective protective cover

br oken away. APBRIRG I in gasepertinn $2] ¢ nenathes gmbodiment gfthielinvention as wilhbs 20,

conductor openfrisaos bkiRes, B bR ki £2 R o SR b am vt ol e
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arc accel erati on chanber 52 conprisSing the slot notor aSsenbly 54
on the right ah®AsBandiG extingui sher 58 on the | eft. The upper

sl ot not assenbl y_54A.i ncl udes, st acked_or |ayered, upper slLot .25

roror asChmbly pl o) RETHMEINS B LEIGEGHS 41 OoegPaNae 95 he lawrehase
pl ate 296 : r W | el L n
turn conpri sesldéwﬁtgﬁgl?gﬁﬁ%;éep& ms(ﬁg's e Jﬁﬁfﬁgoﬁgﬁt%g@%wwé
Shown to the | efr¢uibbreakes apparbtusd0 dispaseddnplaye is shown. In pditiculat, ieFigr 6 thehut e

80 assenbly or arc extinguisher 58. The arc chute 8Q, conpri ses .
spaced, gener aPnderyaktags glay %randishuntrip deyviceare shewn dispesed in plase baving pai ch

the upper 30 ¢ th@{reoliddtl® rpr&ééi‘}.escogprséro@’noﬂag? Wiko stRUAE the self-contained

20 auxiliary switch 320, alarm 324 (see Fig. 18) and associated wiring 320C. The load
conductor openings 46 are shown on the right and the panel mounting holes 30B in
the base are shown to the left. Also shown is the plasma arc acceleration chamber
52 comprising the slot motor assembly 54 on the right and the arc extinguisher 58 on
the left. The upper slot motor assembly 54A includes stacked or layered, upper slot

25 motor assembly plates 74 sandwiched between a front plate 292 and rear plate 296
of the upper slot motor assembly housing 291 which in turn comprises a portion of
the upper slot motor assembly 54A. Shown to the left of the slot motor assembly
54 is the arc chute 80 assembly or arc extinguisher 58. The arc chute 80 comprises
spaced, generally parallel, angularly slanted arc chute plates 84 of which the upper

30 arc runner 84A is most prominently shown.

Referring once again to Figure 6, an elevation of that part of the circuit



Referring once again to Figure 6, an elevation of that part of the circuit

13 breaker 10 particularly associated with the operating
mechani sm 63 is depicted. The coni cts 62 and 64 are shown in the
di sconnected or open disposition of the cifttuit breaker operating
nmechani sm 63. Stop bar 168 is shown .in a disposition sufficient to

prevent m)vabl e contact arm58 fromrotating significantly further upwardly

ina 5 S .ect i, on. senb| 60, su
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of the latch region 131 of the cradle assenbly | atch cutout 135. A
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is fixed in pl deenbyd hereinafiey, Jthe %wmwhzw infeispre pinteppedigtedatch 176 is
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di sposi tions Ofre%@@l@l bEME CradleasanbiiacPtutout 135. A péxhefsaa&-ayisi&%gned
di sposi tion whi be described hereinafter.
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af or enent i oned latch 176. Latgly §76 is\nzevsnted from uplgisaingjas eragls asspmbly d30 because
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20 biased in the counter-clockwise direction against the intermediate latch 176. This is

wU

the standard latch arrangement found in all dispositions of the circuit breaker except
the unlatched disposition which will be described hereinafter.
In the disposition shown in Figure 6, positive off-link 188 which is biased

against rotation in the clockwise direction abuts against the circular portion of the

25 crossbar 100 in such a manner that the fixedly attached positive off-link upper
portion 189 is in a disposition of clearance away from the handle assembly cutout
137 so that movement in the clockwise rotational direction of the handle assembly
126 will be in such a manner that the cutout 137 misses or clears the aforementioned
positive off-link upper portion 189.

30 If, on the other hand, an operation tending to open the circuit breaker

contacts resulting in a movement of the handle mechanism 42 in the clockwise



contacts resulting in a novenent of the handl e nechanism 42 in the

cl ockwi se _ 14
direction to the right as will be shown and described in greater detail
with respect to Figure 10, will nbt cause the contacts 62 and 64
to separate such as when they are in a wel ded-cl osed di sposition,
the crossbar positive off protrusion 101 will force the positive
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operation has been atte Referring, now to Fiqure 7,
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| eft thus causright. fThisdegrlnindicatesdhatdhsitontartsslavh ngt opened even th@gghtam r ot at e
to the left or in.a counter-clockwi se direction thus causing the 15

i nt er medi at e t GBYRS PPSRLGR RAsbepRAtamnted ¢ o be i nfl uenced by the tension
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rrgchagi sm 126 to caE{?e hg@tg?%}‘%@?fp}%gr a owefﬁtﬂ?z’ gle |%‘If<s g%ir%d

144 respheti vekhowmforslsciruitireakesin the CLOSED dispositienminithis Bispusitiorf an The
assunption of the aforenmentioned position causes pi vot al

t he
i nt er connect i oflegirical eumentmay Slour frarpdoag: teyminak 50 gilive terminal 31 throngh thene 20

crmag 00! Bopdfe R 6 SRR BE citkli Pl The Rl 42 FRIER sl dn 67 00
Wi th contact 6dourdté-clockwise dirécBioR¥6 tHedeft ﬂﬁs%ﬁﬁsﬁ@ﬁf&%ﬁ at@ichéd'Barl £488hBLyOf

t he operating nmechani sm 63 between Figures 6 and 7, the follow ng
el ement s renai 26 tctetateteothe feftiosipesionntenclothwise direction thus catsisgdlssenbl y 130

remai ns tched by the jnternedi.ate Lat 176, i nf.lL.uenced by 25 t he
i aasbibly. Tuftnetiite gk RiFstaot S0 i oot e Gk soRags peen
rotated into a,gi | okd ?L@s& i 36dchaf e
Cross bar a@éc'ﬁg&ggﬁsei}étt?g%#g? rotd?ﬁm onbfgtllﬁr%g&[%nde co%{lggtg tgmé%ﬂﬁgt he
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20 crossbar 100 in the counterclockwise direction in such a manner as to cause arm 58
to force contact 62 into a pressurized abutted disposition with contact 64. In
comparing the arrangement of the elements of the operating mechanism 63 between
Figures 6 and 7, the following elements remain unchanged in disposition: The
cradle assembly 130 remains latched by the intermediate latch 176 as influenced by

25 the trip assembly 200. In addition since the movable contact arm 58 has been
rotated into a disposition to close or abut the contacts 62 and 64 the cross bar
positive-off protrusion 101 has made contact with the positive-off link 188 rotating
it against its bias torsion spring in a counter-clockwise direction for being in a
disposition to intercept the handie assembly cutout 137 in the event there occurs an

30 operation tending to move the handle 42 and the associated handle assembly 26 to

the right in a clockwise direction in an opening or tripping operation while the



the right in a clockw se direction in an opening or tripping operation
while the 1
contacts 62, 64 renmmi ned closed. The foll ow ng el enents have attained a

di fferent orientation in Figure 715elative to Figure 6: The handl e
assenbly 126 has been rotated counter-clockwi se to the left thus
causi ng upper toggle link 140 and | ower toggle link 144 to be

i nfluenced by the sprln (not shown) attached to internediate t oggl e

| ink pivot pincenfgcts§ mi@ﬂosgd» The fﬂbmm@gmts&sm@gedmffamt he
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handl e qﬁ% 1pk piYoLRiR a8t FrYse Fetation.of the eossbenassermbly 4003t they cover
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di sposi tion 15 contact;adtpdomea clojedciraijdetwesn loadcanduetor 59 gndtlineondactor 7.he
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circuit breakepositioncetréspandsywitipe tegendon depmxiiary cmei-ézmmgeaﬂylmdmatemt her
stimulus 20 related to the nagnitude of the current flow.n betvveen t he

li ne conduct or theistathsio ﬂlwrcmtbqeﬁleer|ceafa“éaﬁa%ss}PE% Cormrespandingly) igythe 5
sol enoi d asse"p%:)fes%z’ghé?géﬂ%gan 3 eof]%greg*xee contacts ag]&é Qpﬁ'gglogl:cf" %%' cal | y

between the |l o con nova

i s thus expose@ahdle hii€bded rbtaRldq6 el 168 bor Sotint@lodkmasy 186G rbi&h@b!él *dlslpbéinon
el ectri cal contacts 62 and 64 when the%/ are closed. In the event

t hat t hal3 | oadindicateshby @legendion 8 auxiliary ¢nverie2 of thi soutactsrbeing CLIORER I enoi d
97 interacts by way 0Of._an el ect ed pl unger

rot oot b orsi nY Kebesting Bow 36 ERT St TRECPRD disppsition of B opSietifs
i nduce the tri Ehe*éﬁﬁmélﬁ%g@li i&ed. emggsaelnaﬂa%empm béifi6R iskefitddo ARV €

downwar dl y, I n response the el ectro etic action of the
sol enoi d assenbutpnfdfic or magnetically induced disposition afi thenmwrbredkeum whithile bar
assenbly pivot 204 to cause the attached trip bar 30 assenhl y

i nt er medi at e | SireWt breaksraytomaically epens i fespense mmagmincmer sempluse

20 related to the magnitude of the current flowing between the line conductor 71 and

the load conductor 50. In particular, a solenoid assembly 97 is provided which is
interposed electrically between the load conductor 50 and the movable contact atm
58 and is thus exposed to the full electrical current flowing through the electrical
contacts 62 and 64 when they are closed. In the event that that load current exceeds
25 a predetermined amount, the solenoid 97 interacts by way of an electro-magnetically
controlled plunger (not shown herein for purposes of simplicity of illustration) to
induce the trip bar assembly solenoid armature interface 208 to move downwardly,
in response to the electro-magnetic action of the solenoid assembly 97,ina
clockwise direction about a trip bar assembly pivot 204 to cause the attached trip bar
30 assembly intermediate latch interface 212 to rotate correspondingly away from the
intermediate latch 176 thus freeing the cradle assembly 130 which had been held in



internediate latch 176 thus freeing the cradle assenbly 130 which had been

held in 16

place at the latch region 131 in the cradle assenbly |atch cutout 135 to be
r ot at ed count er - cl ockwi se under t¥ influence of the tension
springs (not shown) interacting between the top of the handl e
mechani sm 126 and the internediate toggle |ink pivot pin 156. This
col | apses the e _ar nt . IS 11t the pjyatal 5
Tt er comnect | obaG % pEHH e BpR A eraal SRy G ORYEFS bl Bl S ¢ e
crossbar countekfodkviseQinderthl Inffuchtddbf the téRIoRSprihgi RofHeNnY St&ABEAC T S
62 and 64 to be separated b the cl ockwi se nbtion of the novabl e

y
cont act ar m 58between thedoplofthe bandle methanism 326 and the intermedinge togigle lidk3fivonas
been rotated to, t lL.eft or in _a counter-clockw se_direction about .
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I nterface may have been noved back into the latching disposition

by the cessat i g clickwiss motion ofithe mevalile contags arm 58hdn this dinpositionsthe ntadle 97.
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|t ermadi at e oRRBTIYD s B otitod §' e for't iR ofiBuft Aoflohee rdBonabe o1t
as shown in Figgi5gs 166 1KusiABsibP Y 34 fefttbed AeWite surface 177 th HdEh gﬁk Thi's

di sposition between the full off and full on positions is depicted
t he secofdary uppeearn 2f the inteenediate ldt¢h biecthkekeepingthe owdrnadndreafifrachat t he

circuit hreaker is in.the TR PPED state. On¢ce jn.this_ disposition
the circuit br¥gmdptegsopnection with the tip par assrmbly uswnggéat#a&ﬁ#ﬂme@?e RESET

as wWill be desgf i f ) : be
rotated int heg{egﬁg“eéb ?{C‘%@ﬁéﬁ% m(f? rl-fg?% F%%%%%?hbgcwg?} ae'lt] gﬁﬂfnﬁ dél%ogﬁxn
depi cted in Filgpthe céssation 60448 hijgh dun@ntowinglin tekotndidebsémbly!o0s &n tiice agai n

and abut . each other in the_ arrangenent of the operating nmechani sm
63 depi ct ed i ndispajifian, the handle 42 is maintained eandntermedinte dispesitipy hetavesn its he

o | C1 Aty . - rer Aow .
operar i 1's clpRitindhe CRORER 886 3 Hibbym.in Figwe 70 O ORRR St sEhown
remain open ang Figw@eMHid dispsbiton b'él?ir_é&ﬁﬁé Bl S URARI orPpositiths ¢OMAGEd Bandl e

42 to the right or in clockwi se direction after a tripping
oper ati on has thesegandaryaover 22 of the cigastthredked 10/as in indigation thadthicgpanit 8. The

forceful novenent, of, fh to t e e .. right or.tawards the OPEN
i ndi cation on rﬁ%“?é%@rfﬁ%% stagoy %mgmgmyo%t?oqql}gcmm\tﬂ@re T M3Ve ui t
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20 the handle 42 may be rotated in the counter-clockwise direction to the ON state

depicted in Figure 7 for causing the contacts 62 and 64 to close once again and abut
each other in the arrangement of the operating mechanism 63 depicted in Figure 7.
Referring now to Figure 9, the disposition of the operating mechanism 63

during resetting operation is depicted. This occurs while the contacts 62 and 64

25 remain open and is exemplified by a forceful movement of the contact handle 42 to
the right or in clockwise direction after a tripping operation has occurred as
described with respect to Figure 8. The forceful movement of the arm 42 to the
right or towards the OPEN indication on the secondary cover 22 (not shown) of the
circuit breaker causes fixedly attached handle assembly 126 to move

30 correspondingly. The handle assembly roller 164 makes contact with the back
portion 165 of the cradle assembly 130 thus forcing it to rotate clockwise against the



portion 165 of the cradle assenbly 130 thus forcing it to rotate cl ockw se
agai nst the 17
tension of the springs (not shown) |ocated between the top of the handle
mechani sm 126 and the internediatld toggle link pivot point 156
until the upper portion 139 of the cradl e assenbly latch cut-out
135 abuts against the upper armof the internedi ate | atch 176

s C%”g _t hiha‘tt@{zﬁén”ﬁﬁ' R SR GPLAOPRY eeied b st o8 theahRls oeshai) ?’Ck:)“sie
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agai nst the hahekfadiassémblgilfeh eat-dut 135 bbiite agding Nedifpey arm of the inte@iédiaté
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spring. In this disposition, thé circuit andl e 42 may then be
moved count er -Z120 cKnissehenrthe for¢dagainst thethandie d2 is tebeased it rotates backwardlgpi ct ed

in Figure 7 hout .t he | at.chi ng arrangenent  be|ng. di sturbed until
the contact 620V Saelbangules incremeniin ogytergipciowise 4 necausingahe ar m
58 into a dis Wt I lel . - AC ' .each
other. “once ¢ nathg8l 8F e Uit e Bb b Stuly abut sesinstiAS SEhmithand iR

descri be@ w t hi 7éowhiRh is hdw Eb@itedat &s [GWerlead ehepdoT@Baifstihe tHp Bapasseblypct s to
open once agal n Under certain circunstances

associ at ed wi tintartmediatei Ipich232 aud isceptinahat pesitiondy the influcnaei df dee previensly
respect to Figure. t he veabl.e contact arm 58 L ndependent |y
pi vot about i t¥SFR SPI‘EQ'NE% é’?’?f@“}% ﬁﬁé’ﬁ&‘é‘t gﬁag%i}agﬁlgﬁg ‘ﬂ?’ygﬁlfen B8
current by Waymghed Ehinte RISASARAH 15 BLNER dinadfd the BuUifolitn UEcEaM Pl 62
and 64 to separate in a period of tinme fastér than can normally
occur as the r2withbuttthe ldtehing sirangement being disturtiedamntibtheronticttandid4ar®7 as

was described previously. - This operation will, K be 25  fugfher described
with resfect t¥9te hY@@YQ,fﬂG,m‘T@gf tact; fdo & ispasition hul Clecirical

arrangenent of -k CUI r ' ri < t Al

Referring now %Oél%f g‘{l}?‘gﬂ%‘[ ?&8‘?;60’?‘%"1 tg% °§§‘§’§hde‘9§§‘é’rgaq’t"? %agl%}r%g{é%hg%i ds%hic&? %lrd oken
away from ot hedespibdd Witk rédpedt he Figute8 hiay il@dige calsing theRbhtads tPepén 6mee Of

t he novabl e and stationary contacts 62 and 64 and the associ ated

supports theredg#i®e are shown. 30 In Figure 10 the contacts are shown in

the closed state w lt.)'gdm'n%\éﬁaaxlgxl c?rcﬁx%rslgaggés aSSoctated with the tripping action shown and

20 described within respect to Figure 8, the moveable contact arm 58 may
independently pivot about its pivot 142 under the influence of extremely high
current by way of well understood magnetic action causing the contacts 62 and 64 to
separate in a period of time faster than can normally occur as the result of the action
of the solenoid assembly 97 as was described previously. This operation will be

25 further described with respect to Figures 3, 5, 16A and 16B where the blow open

| arrangement of the circuit breaker is described in greater detail.

Referring now to Figure 10, a portion of the operating mechanism 63 broken
away from other portions of the circuit breaker 10 as well as portions of the movable
and stationary contacts 62 and 64 and the associated supports therefore are shown.

30 In Figure 10 the contacts are shown in the closed state with moveable contact arm

58 causing movable contact 62 to abut against stationary contact 64 as disposed on



58 causi ng novabl e contact 62 to abut against stationary contact 64 as

di sposed on 18
stationary contact support arm68. A portion of the separation wall 69

bet ween t he operating mechani sms 183 and the arcing chanber to the
left is shown. The separation wall 69, in addition to providing
physi cal structure for the circuit breaker, al so provides a
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need for the contact® arm e region of the

operating nechsepasativh wall69, Etaddiiidnie ppovidiag phpdéa tructure for the chéuit bieakére
depicted disposition the contacts renmain closed but the handl e nechani sm

126 has been pils@pravides adarriasvalltompsistin greventing hot gasss &oontheapingiaicannor a
trippingJl0 ation. .In.this gtate an.indication St rovi.ded for
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particular, cross bar 100 I ch has a cross bar positive oper ating
protrusi on 101pmirege frech the eegiamofthe bperatieg methapissi 63 tocthe fdgidn ofithd 8@ntadti ch

is inturn rotate ounter-cl ockwi se thereby about its rotatignal axis 192.
This 15 thg%sgrstﬁﬁ aanﬁtsé disposition fhemontacw@micmcébwdgﬁ le mechanism of

t he handl e ass . t ~ ' l.e .rechani sm
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support Jenber ofetdtidn. dithie sfitd Aindiextidrmiitde pbvaddd fok fndicating to an Gbséder POI Nt

to the right or in a clockwise direction. This prevents the handle 42 from
i ndi cati ng t hathat the centaets havenatspened, sveprtBoughdhmay appear that anopemdng I n this

tact- 20 | ded cl ' I fi | i pdj cati I s thereb
g?CeﬁCt o oper a?rfe\é\%l %ﬁ%@f@e%' cﬂl% %M#,%%ssﬁﬂgﬁiq ‘?’@gbf‘gﬁ)‘l? g‘%ﬁ%ﬁ?@%‘?&ﬁ?s are
closed and thesgigaik }ﬁ‘@frﬁsl&:x’ $01 BRp&EE ik hbul against positive LRk TSR Rhich

ot herwi se working wth the line or |1oad devices I nterconnected wth the
ci rcuit breakets.in turn rotated counter-clobleise therebymbonttits rbtatjona axis11921 Thismd 13,

there is, shown_ a cam fol |l ower, . 25 . craosshar, cam housi ng. arrangenent and
novabl e 'csznt ac‘lhr‘éﬁt%tﬁﬁi’eﬂum°&ﬂ§’itﬂxﬁﬁﬁm§ﬂgﬂo into the PaEE ?ﬁo tgﬁbé‘ﬁl? 6?'?"“‘% e cam
follower 110 c 1159S ' ' s eof
two oppositel y&gl&gtplc?gé ggéﬁ)sg g%ﬁg%@d%erxggérﬂuagg Irﬁlgﬁc6t a"ﬂ@? %Fﬁaé)ly\%tranql gtg)rpop %@g{ 113.

Cor r espondi ngl J28§ ¥y &bintdrhsiHandleupsdrt inb@ber B7efrdni@othtifanscfustbbyaboudits udi ng
oppositely di sposed camftoll ower front tabs 115. On the top of the

mai n body 1l 1 Ppiyoppaint tadke dght or in a clogkwise direstion. (This preventsthehandle 42 dronp 1
and on the fr Oﬂitdicta egr % thiescit%{lﬁ\ﬂ}e%ﬁgr i8 OFF When in fact it is not. In this contact-

20 welded closed disposition, clear indication is thereby given to operating personnel
that the circuit breaker contacts are closed and therefore care must be exercised in
servicing or otherwise working with the line or load devices interconnected with the
circuit breaker.

Referring now to Figures 11, 12 and 13, there is shown a cam follower,

25 crossbar, cam housing arrangement and movable contact disposed in the blown open
disposition. The cam follower 110 comprises a main body 111 having on the rear
thereof two oppositely disposed transversely protruding cam follower rear tabs 113.
Correspondingly in the front thereof there are two transversely protruding oppositely
disposed cam follower front tabs 115. On the top of the main body 111 is provided

30 a cam follower top rear cam surface 121 and on the front thereof is provided a cam

follower top front cam surface 121A. The cam follower housing 102 disposed on



follower top front camsurface 12 1A. The cam foll ower housing 102 di sposed
on ; 19

the crossbar assenbly 100 includes a camfg]lower opening 114 having on the
i nsi de thereof an inside wall and! pair of oppositely disposed
paral | el inside wall guides 117 di sposed upwardly al ong the
housi ng 102. Di sposed bel ow t he af orenenti oned guide walls 117 are

o ooves. 110, v ety 100 SRdeS SRR oo SERAE L1RbuE o s ool
housi ng 102, figrdoFen inkide wéleafd 4 GO épobiidly Aisposedpaielfé inidevall gl Of
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| 15A al i ith th f the h ' bod . .. 102, At thi I nt
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formed transversely of the side wall's 117. Thereafter spri_na@llz
i s di sposed bei(Rand thes pughed dnwardly towardsitheteer. This moveme samtil
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downward. As best seen jn Figure 13 en a fragnetic bl gy open
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I mredi ately 20,_.: | ' | W se
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rotational notion is prevente m continuing in the clock-w se direction
by the portignef thedppusing 108 gnd thelowrniangr sugfaercef the earnld 9 agdinst whickenbl y

100 h b iLcuit b ' '
apeni ng Bt i on it S5l The rsssie R abe pAnk 117 Graish 14 SR PRCORH 105 05
However, the reiftielfofthe %Lllbgvé@t’l%tﬁnﬁ a%%&ﬁﬁé frohtAndear portions of B WAL 117e

rearwardl y extendi ng nova contact Cam surface 106 thereof to nove
away fromthe ospedtivelyptims réstpinigpmosemémof th@darh follovets 110 én thaolisihg G0 r

top front cam suyrface 121A whereuypgn it _depresses the cam fol |l owner
110 agai nst t h#® waragngdownward Fasbeshiesn bbigHe k%&%eammaﬂnm@fowam t he

el s 117 0. acthARARM AN R RsdliRe Bevionshy btk ool PSR bfifately ©f 05

off a significa 1 on of
20 forcefully rotates about its pivot 104 in a clockwise direction thus bringing attached

contact 62 with it, thus separating contacts 62 and 64 (not shown). The contact arm
rotational motion is prevented from continuing in the clock-wise direction by the
main stop bar 168 (not shown). Since the cross bar assembly 100 has not begun to
react to the circuit breaker magnetic trip opening action it remains in place

25 rotationally on its axis 105. However, the rotation of the movable contact arm 58
causes the rearwardly extending movable contact cam surface 106 thereof to move
away from the cam follower top rear surface 121 towards the cam follower top front
cam surface 121 A whereupon it depresses the cam follower 110 against the spring
112 thus moving the cam follower down the walls 117 to a disposition where the

30 front of the cam tends to close off a significant portion of the front of the cam



20 fol |l ower housing opening 114 thus protecting the spring

menber 112 from hot gas 149 which is forcefully blown over the

wal | 69 towards the region of the cam 0 foll ower 110 and spring 112
during current interruption. 2 Referring now to Figure 14, a
partially broken away, sectional view of the 5 trip mechani sm of one

enbodi nent of the invention is depicted. In particular, there
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bar as4Pwhich is forestolly bivivdvef theiwil6d Roarddife Rigitn ¢fdhé)garh 0 t he
right. Trip bar assenbly 200 is.di sposed to rotate against a bias
torsion spring qlhwrék@mSmmddaMgmmmempnmsenm y pivot 204. The

bi as spring biases hj count er ockvm se

f, bar t
direction. As was d “E" ?%Easse |n 1@9@&8@5&%‘&}%&%

ﬁSOWZysg:csenm dtrﬁ)orhéclﬁéﬁni’g or ex%ﬁ(&gg{% et or Qﬁgtlhgﬁr:%ar %eand

portion of theasrmuwhltbemrﬁanassemblyzoowhxahineﬁﬂieséspaﬂeﬂfdoﬁﬂﬁrﬁpwe gui de
221 is in place for capturing therein and guiding 15 therein in a

di rection | ongRssembly-ntegmedinte lateh interfase 242 protmding yawasdly and thedripher The

oper "¢ O BRcBAR Rofhkafed ot 25 SRIASSLH e B SR F bl

novabl e core ptmmﬁaﬁsposed to rotate’aghinst 4 Bias tdrSioR sSring(mBY $HdMh) aroll tlip bat e or
multi-pitch nagnetic trip spring assenbly lifter 238, the bott om

of whi chl®onprassembly pipeti204. abatbmspnagmblaseséhcmbﬁammbly in/the conriter-
\é$rtlé\(r:1alj:o)|c/)e?| Sﬁpslabl egas@g}Pf %Ssctlop of, t.he truﬁﬁ@%ul?tfl{gsgéeéi Bmacha y“ p
spring 20@2%15&%% béi?ﬁf@%?cfhﬁﬁ fHfferbine H?ﬁhﬁo&&fe i '?’Sﬁd"ﬁfﬂvaiz be

fixed spring seat e top an e novab ti-rate

magnetic trip spraidgr Aedble2dfdutortSiewidothe@ear most portion ofitjeundvably contact he cam
67 causes the rmvabl es r| n seat 230 on the bottomto 25 transpose

axi al ly, thus emud% afjsp gvide 241 isioplace forcapiurige iheseinand gmiding t he

of the 1 e Maﬁ%ﬁi‘eﬂ%ﬁ bt Skl bOF PG PRl Bir 2. THE

El ectrical curg eﬁdlemhegnovablecorewﬁkmar&oﬁﬁ&tewvﬁqmaﬁ{a@awmﬁa@étd the
conductive braid 51 causes the coil 216 to I nduce a nagnetic field

in the air gapassadblys2 e drhetrevableore 24 hasclisposqisthergon a mavable core plnngatbl e
T he air gap2Sh3Tiese i SenRpTORE aPRians o AL B RPE PSRN | n e
coil 216 and  asgembly lifter 238, the bottom of which comprises a spring seat 239 and the top of

20 which is vertically disposable as a function of the trip adjustment cam mechanism _
67. An upper interface seat 234 is provided. The multi-rate magnetic trip spring |
220 is disposed around the movable core 224 between the fixed spring seat 239 on
the top and the movable multi-rate magnetic trip spring seat 230 on the bottom.
Adjustment of the cam 67 causes the movable spring seat 230 on the bottom to

25 transpose axially , thus changing the air gap 246 without affecting the length of the
spring 220. There is provided on the bottom of the core 216 in the channel of the
solenoid armature guide 221 a stationary core 242. Electrical current flowing
between the line terminal 50 and the conductive braid 51 causes the coil 216 to
induce a magnetic field in the air gap 243 between the stationary core 242 and the

30 mqvable armature or core 224. The strength of the magnetic flux or magnetic force

in the air gap 243 is a function of the amount of current flowing in the coil 216 and



21 the size of the air gap 243. This force has a tendency to draw
t he novabl e core 224 towards the stationary core 242 to reduce the
size of the air gap 246 and is resisted by the nulti-rate nagnetic
trip spring 220. As the novable core 224 ndlve towards t he
stationary core 242, the plunger 230 causes the trip bar assenbly sol enoid
5 armature interface 208 to nove downwardly causing the trip bar

assenbly 200 tq . rotate about its pivot point 204 in a clock-w se
direction agai Hetsizarf theair gap243.1 This force has 3 tepdaney to;drapiihe mpypble cares?24 t he

o move away 1 FomreH e RaBRYERN 24 oBhO st otlhe B s md BB © 7

previously to gy Whﬁﬁ?rak@&nﬁ%xéﬁ@ tBF sp . TAY the ARAEBIR cbRE22U hew fowardgaker

mechani sm 10 to trip in the manner described previously. Adjustnent of
the cam 67 cauthesstatiomaryi gore 242, the plungas 230 8auses thedrip bar assemblysolegoid20 i s-
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axi al length anﬁ@%bB&Rﬁﬂgﬁétﬁﬁﬁnt ZUQ‘QEX‘Efock-%gbe&iré@tiﬂg %??n&"tﬁ@ﬁg&r@'ﬂss may be

used 0 acconp e sane purpose using erent  spring

factors: conti pirsion sprngOTlkis tauses thedigidlp @ttadhied lirip barfdssunebly intermediateateh
di aneters, different sgri ng materials. Thus the netic force

h
i nduced in t heinjenfeaecila te maveigvag fromthe inteugdige iwlph@inttggswmembed
o o= oA o3 e FER R Stlnfoliesihd bt Bt

uhi'ch the col | irlg inI¥anner describellBAAALYS Adjusthch ¥ (HDEAn 60 0B RkY theind

spring coil pitch nmenbers are utilized to . resist the movenent of the
core. This all gag24bto changelcThe spmpg 220 is formed wjithst multiple winding pitchiwith nay

be, f le, f .th t] I t ed t .t I Lt full
ot ed curr ent . TR WORLRES BRI NG AREH DB o e TOOBLAEOR o HE VIgines PET WHH o
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fixed contact seaeenipliskHeaamépurpose dsipg diffeglent Sprilefactfd doatinousanevabld ot
not or assenply arc plate opening 250 into which the |ower arc

pl ates 785 are aprpgpitali, diffegent spring wire diametery, different spying septerialat Thysdhe p.

These magnetic_nenbers formthe lL.owe t .qf .the ¢ | et .
cirou £ ot t he HEGRER forconfbeeiin i Bendl dpilly, oent fpwinedfiohgt e Sofehoid

El ement 254 i s ygj1tRe%He Pangéth24qs Move Abivnfowih at fitsORALINIISIE thofightRn of the
| ower sl ot 30 notor assénbly and fixed contact support menber "246. |t
conprises a cumoundspring pitch membenvbaveebeenaompressedadier whichdpe poihgilbmovel | ow

recess 256 and a cury maj n cont ac . S e
more quickly as the more looseﬁy wound spring coil pitch members are utilized to

20 resist the movement of the core. This allows for a wider range of trip adjustment
which may be, for example, from three times full rated current to eleven time full
rated current. The exact adjustment of the tripping point is determined at least in
part by the orientation of the cam member 67.

Referring now to Fig. 3 and Figure 15, the lower slot motor assembly and

25 fixed contact support member 246 is depicted. Member 246 has a lower slot motor
assembly arc plate opening 250 into which the lower arc plates 78 are disposed in a
side-by-side layered relationship. These magnetic members form the lower part of
the completed circuit of the magnetic slot motor 54 as described previously.
Element 254 is disposed on and forms part of the right most portion of the lower slot

30 motor assembly and fixed contact support member 246. It comprises a curvilinear

member having a central opening or hollow recess 256 and a curved main contact



22 support nenber surface 260. There is also provided a nmain

contact support upper regi on 264. The aforenentioned | ower arc
pl ate opening 250 and its surroundi ng housi ng nmenber as wel |l as
the main contact support 254 and the nmai n Zbnt act support upper

region 264 are forned integrally of a single piece of material which 5
may, for exanple, be nolded material having high electrical insulating

characteristics and strgng structural characteristics, The main contact
support upper SUPPOrt memperFuEACSHH0. isjelsparovidibamaingontast SIPPOY URREF nmi n

cont act suppor}e%mqr .ﬁﬂrem . ;B%'!ﬂ t.aGt. . upper
regi on 286 al so has a'p'g% nsu a"nﬁ}ﬂ elg eﬁ%‘fﬁgﬁe gcz%%t gb@%ﬁ%ﬁﬂ%ﬁn whi ch
t'he novabl e cohbsifig MeffibeBas(Well asthe Yidin £cifidct suppoit B54Gind $ke hidin contapNt act

di sposition thereof. Arc runner 88 is shown di s%gsed al ong the upper

surface 282 of suppertuppst region4 are farmed ingegralixiotresingle picse 0f matayial whiohr
Che. af or efrent | Bifta1oF exanpls, 65 il Fascrit nying BB efechipal iatie 1 "5, ' [\
can be seen thgharhfi&ridticy 8ad St?éﬁg]aﬁ%cﬁiér‘cﬁ;ﬁacterisﬁcs. Thé M3 éotfeset Wﬁr}%ﬁfﬂe

menber interconnected wth theline termnal 71 on one end 15

fixed contact fegiem264basatlbwer eondavelsueface268ahdunainzpatdctsnppent upperdegipmsed
around the main goﬁaet,sup ort 254 so that the upper part of the U shaped
menber 280- %ﬂam%%&éﬁ‘\méﬂ upReiaeRion 288 also Peva peminsle 21 etending co

268 while the . | OR_ 1S

di sposed under h%}ﬁ%f%ng&g?%ghg:)lézéhn%ﬁw?gel%B%{/éﬁt%gmtsa?n&sﬁg@ﬁgt\%@%éfﬂgtc'i'?#gt or
assenbl y1@46. Ihadtid mﬁsamdﬂé&ﬁmmefS@fsrﬁhsﬁn%@md%qbngth_edgmwardly
agai nst the upper surface 274 of the arc runner 88 and holds it in place

agai nst the uppaface28e of d® hofusing@4601ids captired befiweln & Ipair of bipper cantacber s 280
preventing sideways, notion the arc.runner 8 The arcipng contact 88
cannot suprp}égé)rp%«?q%o £B,at5 dptg Yﬁ‘&‘i@s‘n@ﬁgﬁﬁﬁ”%’?ifﬁ‘@ r eof
which is offse snd B ONT s t | ; regm gnd is
trapped in a gﬁgﬁ%%ﬂﬁr%aefwngrﬁles@ggg?gfi?g%rhﬁ‘e @{lﬁ‘le&ﬁ%%ﬁsﬁg&QQG andégtqhe

i nner side of témprisesa (C-ehdped mentep irtérc@inkcted with the line terminal Ré¢oarone egd now -

to Figures 3,5, 15, 16A 16B and 16C,_ the upper slot notaor ..
assenbl ylhousi g the fixed cataetGdenn the othep gash | Brecugvadddnshaned maemtbns is disposgd ¢

Phner - support 3oyad Ml oGl S BBRR054 o hafBEubGer pitar sld0 AU hdy
shaped i nner - s{ggfireddbetwaéouRter sufficd26PandQoncaveRuffice 1d8akkid thafswéorendi ng

fromone foot 298 to the other thereof are correspondi ng . U shaped
| ayer ed magnet ptheppart efthe A-ghtaped persion dsdispased under dlid Jousingexemplified bynthe

lower slot motor assembly 246. The thusly captured support arm 68 bears
20 downwardly against the upper surface 274 of the arc runner 88 and holds it in place
against the upper part 282 of the housing 246 with the tabular members 280
.preventing sideways motion of the arc runner 88. The arcing contact 88 cannot
move longitudinally because it has an end 274A thereof which is offset at right
angles to the main portion thereof and is trapped in a grooved formed by one side of
25 the housing 246 and the inner side of the main contact support 254.
Referring now to Figures 3, 5, 15, 16A, 16B and 16C, the upper slot motor
assembly housing 291 is depicted. It comprises a rear plate 296, a front plate 292
and an inner-support or mandrel 302. The shape of the inner-support 302 is
basically that of a U. Disposed on the U shaped inner-support 302 around the bite
30 piece thereof and extending from one foot 298 to the other thereof are corresponding

U-shaped layered magnetic plates 74 which correspond generally in a one-to-one



23 relationship to the plates 78 shown in the opening 250 in the
housi ng 246 of Figure 15. These plates are aligned in a | ayered
manner fromthe front plate 292 to the rea pl ate 296. Wen thusly
assenbl ed, assenbly housing 291 is disposetfon top of the | ower

sl ot notor assenbly 246, so that feet 298 are di sposed on either side of
the are 5 runner 88 as shown in Fig. 15. The central opening forned

t her eby provide . Q chanmel in ich the nmpv .m 58 may
reside and tr a@f‘@m?ﬁﬁe BI%{“%%HOWI_I 38?“’5%\2% ﬁ‘g‘kgﬁoﬁ’%a?*\@’%%‘g?% i on.
El ectrical cur rlSﬂtThE%lhﬁb'ﬁl%élftgnéd V4 laPerbd fanner from the TRy plate S9HoARE raak M 58
and through an electric arc between contacts 62 and 64 during a

cont act openi ngplap296t When thtsiysassembledtassembly beusing2@jrisdisposedsdrctopof thet he
10 cl osed netic | oo rovided by the nbi ned upper.and | o pl at es
74 and 78" oWk Gosapur Robmbis 549, sethat e S8k dobossl S8 sishey siero b over
contact agsenbl s W0S Y | | | -dnteracts

5 erfefl 98 as shown in I{IE P Ctte &h%?leo}?@ﬁa%ﬁh&le?% floVideSs

wi th the aforenentioned curren - ca I'n"such a way

as to accel er aistiel ehafebibwhich thel hiévabidtin 38 may reside and dfavereé darig #8 i n
such a manner as to nore rapidly separate contacts 62 and 64. 15 The

hi gher the el esontagtopepingrosglositgmperationn Elestrical enrrentconitippes totflnw inthaet i ¢

i nteraction and the, nor ui c e contacts. 62 d 64 s rate. r very
i gh aivaBlncouiaetaint o ad Bough B it iincte et s RRAILBE! at | on
associ ated wit Lgur : p¥a] I3 | etiEfa4 } | n the
af orenent i onedrallﬁ.ﬁggugg?tgﬁttop??%& ag&(io?hﬁl%ﬁﬁéﬁt ﬂ&sixggiiaﬁﬂaa%ﬂ Al soaﬁg%é

mat eri al 10f t heldsed miagnetIdoppsovidedybyi thecambiaed epper andipwed plates Fdedner78al
such as cellulose filled Ml am ne For nal dc?h%de v&: ch helps to nove the
arc toward t he TEWPECEEYSLY & the UPPar cpmigetasseanbly 23} an Mﬁ@%@smabéwn the

formof a band . . H ?E [ %’@gﬁ?! | | split the
arc and nove ito} ﬁ%%veg]ﬁe?%?c %}El:et,iém'ixﬁe %%&%@@?ﬁ%‘bﬁﬁe hi gh

| evel of arc veldcaomapstichllyth such a way as to acceleratéfHeahéveitene 6f\he @pbnifigr s 3,
15 and 17, an attachnent arrangenent for the 25 | i ne conductor 71 and

fixed contact sopjgcramihinsucisa masnerasite mote rapidiy saparatetantacty62 and 64. cut

away portion of_the bage nber 14 i s shown in Fig.,.1l7. The stationary arm
Ga PO 15N Thieighes i lestar. et QoS e s sk KiRher B BRI f cet | ond
termnal 71. Thgeficlién and the more ﬁ&ﬂﬂﬁé&&&mm&ﬁm&.m&%ﬁqﬁgﬂtor

fastening post 308. A hole or opening 1 I n"the contact .arm 68
fits over and aumemtcthisipeoyidesthdaforentertioned blomchpenh operatiomassocigtedvith Figureng

ol aced thet con 137 PRI BPR dessElred e HORHORAY U ROIPhaB PR B | o

securely Spoelman. Also the material of the housing 291 may comprise a gas evolving

20 material such as cellulose filled Melamine Formaldehyde which helps to move the
arc toward the arc chute and it flattens it against the arc plates in the form of a band
or ribbon. This shape makes it easier to split the arc and move it into the arc chute,
thereby obtaining the high level of arc voltage required.

Referring now to Figures 3, 15 and 17, an attachment arrangement for the

25 line conductor 71 and fixed contact support member 68 is depicted. In particular, a
cut away portion of the base member 14 is shown in Fig. 17. The stationary arm 68
with its characteristic U-shape is terminated in an offset load terminal 71. There is
provided in the base 14, a line conductor fastening post 308. A hole or opening 104
in the contact arm 68 fits over and around the post 308. A line conductor retaining

30 ring 310 is disposed on the fastening post 308 after the contact arm 68 has been
placed thereon. Thusly configured and attached the fixed contact arm 68 is securely



24 fixed in and to the base 14 by way of the |ine conductor
fasteni ng post 308 and retaining ring 310. The region 311 in the
-bite portion of the U shaped nmenber 68 is desi gnated as the | ower
slot notor assenbly region and it is in t htd region that the

previ ously described | ower slot notor assenbly 246 is disposed as can be
best seen 5 by reference to Figures 3 and 15.

Corri o . d it ¢ eh
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encl osure 326 sdgifhg ring 310. THedegioaB!Y iPie /b8 paitith offitd Ushapedhember 435is

auxiliary switch 320 i s shown. Alternatively, a pair of auxiliary
swi t ches 320 odesignai¢d asahe bosvdr skit mater (3semblyyegien a6l it is indhis pegienithat thei n t he
encl osure 326 or the dispqsition qf the auxili .sw tch 320 and

bel | al ar m 324PFRPUSLY destrireddawenslet metor assembly 465, Hispated 55 5abs hest feets anre

housi ng SRR kde of an insulating auxiliary wall 325.
Swi tch 32% hasb%rrot r gﬁéﬂ%ﬁﬁu&gg%fl?}om the bottomthereof an axially

nmovabl e cam f ol | owe Reféfinghowito Figurevfand 8, the dispositiodif an ag=itiagswihS2000A
of the cross bar _assenbly 10Q0. As described prevjously, 15 when t he
contacts 62 anéndabell alagn3déaas showe. dapertisnlar teee isanienclosre 326 ghawn i on and

when the contacts. kE. .t ass 1S 4.2 second

di sposition. Tﬁél%aﬁgbgoqgmg@f?i’@%ﬁ@e”%ﬁ%@ﬁxﬁﬁg %Pg%o‘ggat’?gf?s "s tracked by
the cam fol | owpllieidivelyf'# piR OF auxiliary switkhbs! 0% 2 3aff of BLIPHIRATISE fhayibe N
contacts (not shown) in the auxiliary swtch 320 such tha

nor nmal | yl@pen disposedtwiliiifi fhe enclosurer326dir sheodispasitionvféhe auxdiary swich 32G2ndand
20 64 are n, and.i.n the opposjt I spositjon when the contacts 62 and
64 are cl osed. 8&?*‘13““%24% 7 r?derﬁ%%ﬁégﬂmc#f%dé\ﬁg&ﬁeg‘%%ag’ﬂ OuSNg he

e d o _ ' Sy . =Yt i
chown 1 Fi o826 bR Gher B8 an insulating duTEgy wilt S35, Skt 996 hiprogiiing |
provided to a fronpthe boticmtthersof Avaxially mavabloeine followver 32819hivh follows the

certain desirable functions as a result of the status and/or change of
status of the BBper camgysface HIGA ofithe cross bar assgmbly 100 odis desrribed preyigist, of

o rusolf5i VREH e G o4 e BGRRA SROg To6 d RorRilEboRBa iRl 70
the other si dewhen tiReconficts 6 6¥de bpén, tHY BE@EBIY Min'd deBorfdl disposition. Fhe

actuating the bell alarm 324. Depending upon the status of the handle
mechani sm difference betwden the dispasitians livtrmnked b thescancfollowet 528. bEhd cash ar m

324 to be in a,.fjrst ectrical 30, di sposition.or. a second el.ectrical

i Sposi 1 on,  TAISWEF P28 GEAERTIEES Mg CoRSERE (G shoy i the uxiary e 120

personnel  t hat o{ s oféPediitdch 8502 REATHe AlspbLifiSe HhePRicbohtiisBpdnd! ary
20 64 are open and in the opposite disposition when the contacts 62 and 64 are closed.

The complimentary set of contacts 320B are in the opposite dispositions at these
times. Electrical wiring 320C as shown in FIG. 5 may be interconnected with the
terminals 321 and provided to a remote location. Appropriate power for causing
certain desirable functions as a result of the status and/or change of status of the

25 auxiliary switch 320 may be provided to a subset of these wires. There is also
provided a cradle follower 332 which protrudes at a right angle relative to the cam
follower 328 from the other side of the enclosure 326 for interacting with or
actuating the bell alarm 324. Depending upon the status of the handle mechanism
126, the cradle follower 322 may cause the bell alarm 324 to be in a first electrical

30 disposition or a second electrical disposition. This arrangement may be used to alert

operating personnel that the contacts are either opened or closed. Both the auxiliary



25 switch 320 and alarm 324 are contained within one enclosure
326 which is I ndependently renovable fromthe circuit breaker
mechani sm wi t hout conpl ete _ di sass |y thereof by renoval of the
af orenmenti oned secondary or duxiliary cov 22 (not shown) and
subsequent renoval of the enclosure 326. Insertion of the 5 encl osure
326 may occur in a simlar but reverse way. _ Referring now

to Figures 18 , d |l onst. Luet t he
encl osure 326 ﬁé |c@&a£&%§%ﬁér9%§ﬁ%§%ﬁé}gﬁ% Cﬁ%‘k’%t%@? lsdepi cted

t hat pﬁfd&péﬂaeﬁtfly i—'éihﬁw%ﬂ!etﬂ-?dh el ciitdi m&keﬁﬁ&}ﬁﬂi@ﬁﬂ\dﬂ&bdt%mﬁr&é rety in
Figure 18. In particul ar portion 326A conprises an openi hg 332A

t hr ough whi ch disssmblyakereof byl moval ¢f tbq aforasentioned segesdany onapdliarylsoyernd

t he case 326. al f. of the LLangenent 8A for the
pl unger 328 ofﬂ:i‘&ﬁ? 0@%33 %eﬂugmgﬁm ar}{gf)ﬂﬁ(ﬁ’?]? éég ﬂ’sem"mg %s 450
and 452 e pr JoI=TeR ntary open| ngs in

t he bell 35(;” ar mg%drl aux?ﬁﬁbg%?%ﬁ%wﬁl gure&%} or disposition of the bell

al arm or auRieferfitigynewité Bigurdst18iAnandi8B; draletidled coistruetion featirésof
provi ded in this enbodi nent 15 three openings 474,A76 and 478. Al so
shown is si dewielenglosurg336 ds depigt ar in Figurext84 therenig depictedgbate 18,

h | GB f 326A d.
e e e o TGl e SO 1,
pol es 452 and cﬁlﬁ?ﬁ&ﬁbﬁ?%ﬁotﬁcﬁh anQdpehing 385A itBrohigh WAGthitRe BAVI3D 0f26A tO

form he conpl eted sw encl oSure 326. The other half of the
pl unger HechanFigwgl8 petides outwaﬁi&Bbewndldmxasé]m Alsobnel-&ialrfgfﬂmgmdmgil y

from casing 326B. There e al [Oovi | exi bl e sn dev
468, 470 and 4%pangsmey h%f%ﬁ tg‘@ﬁﬁ%ﬁﬁﬁﬁ"ﬁg ‘5 so shown. Two, |ngs

333 332% ?ggngé& %’hg@éﬁj%s é{égrﬁcgﬁ}égh? i El{%:h agal %%ﬁ%gﬁ e?nﬁ%“ and the

si des the el lalin/dGukiliany mmmfrmgugefle fordisgaition®f thechellulpneded
drop-in nodule 326 from 25 above. The construction features for this

devi ce are si nhwlanyswiteh svithimthe case 326. There are alse prsided:ip thip embpdiment r j p

d 92 sh Fi I 93, .. h
i gur B 1onbeef aprattes 374 R an 8 A e SRepil Bt gl 400 15
18A and 18B drR@femﬁge,m 628, 4R YohiibddRrabY peFibil 396 86r pbRtici 37601 e 2 1o

subsequent|y be covered By th € auxiliary or secondary cover 22. 30

Referring now depictieguBlightly shbdter nfil¢s Mndmﬁ apnprovidied foraxiatlyaligningt wighe
retay and shunt (LB BP9ty 25 e 133  Windd a8l et Tora®
the completed switch enclosure 326. The other half of the plunger mechanism guide
20 328B is also shown protruding downwardly from casing 326B. There are also
provided flexible snap devices 468, 470 and 472 for snappingly engaging portions of

the openings 474, 468 and 478 respectively. Once this occurs, the two sides 328A
and 328B joined. The sides 460 and 462 fit flush against each other and the sides
464 and 466 form an opening for access to the completed drop-in module 326 from

25 above. The construction features for this device are similar to those used with
respect to the shunt trip device 92 shown in Figure 4 and the under voltage relay 93
shown in Figures 19A, B and C. The drop-in module 326 depicted in Figures 18,
18A and 18B drops into recess 18Y in the primary cover 18 of Figure 2 to
subsequently be covered by the auxiliary or secondary cover 22,

30 Referring now to Figures 5, 14, 18, 19A, 19B and 19C the under voltage
relay and shunt trip module 92X is depicted for the circuit breaker 10. Primary
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26 cover 14 has an opening therein through which the under
voltage relay in 92X is accessi ble. Handl e 42 operates to reset

t he under voltage relay 92X in the nmanner which will be described
herei nafter with respect to Figure 19B. AZ6i s best shown in Fi gure
18, the trip bar assenbly 100 has an extension which constitutes a trip bar
5 assenbly under voltage relay interface 212. Interface 212 is

| f
contacted in s . e | .1 he
count er - cl opkw&gérg‘lurmesc |°gﬁm§%ﬁg{ﬁn&%ﬁ§g%ﬁ&%§ﬁ5&&%$ﬁg “E‘P?%lf)ar will
cause the circadcksstil€alandld 42 bperhfel Bo feSetIhd ButRe Wrolkdgdirblay 90X ih BRI manner
described with respect to Figure 14 and the solenoid trip operation

associ at ed which will fbe desaribed hateimaftet with respect $& BigurenHiB.t Asishestshiownlineaker
nmechani sm can Qe tripped .by 10 ei.ther the acgtiop, of the solenojd 216,

t he under vol tlg‘é'lé“rlgf tgp Rar assembly lgh&qfaqpmﬁnsmnngcgcomgmgm of

Fi gure 4 scausi | hin t t-ah~ |

directi or?C as Véf&%&@%tﬁnﬁ%@ﬁ%?e?@{@%%@g%@.nl’?&xtg- %A@ Q 1§&9ﬁ¥é€édsﬁ sucha

Referring to Fnantiet ad fFrotutéitht Hip dart inphe/trittaribokiviserdifzogenas showavin Fig.
respectively of the aforenentioned under voltage relay 92X is _depicted. In
15 part i cul4aithe tripdar wilbrausg thercircyit bogakembdstodrip dma mesnersimiartodista i n

whi ch t he unde . . Vol rel and i.ts.mechani sm at | sposed.
There is pr oviéfgﬁnl%ﬁq %’&spe&%gme @%ﬁ“%i‘é%ﬂ%@ ég‘&po?qer%tggaﬁmc&?ecﬁay be
energi zed by ehgewith® Athus R bk 9éch tRATREEIARR Bréaker mechanisnt B BEYPped By t a0€
relay termnals 92B as shown best in Figure 5. There i s provided

an underlOvol t agjther theagtign ofthe solanoid 246, the undbt Foltigeaklay 92e oethalshyntitkip haped

havi ng 20 a |l ower section and an upper .section.,k Plunger arrangenent .
mechani sm 340 Tsdhagiem 92 of ¥ sure&p%wg“mmptm‘éwwm rRtnterrrdockvgsk  ar m

352A of the ur]ﬂﬁr . -t ligti ng | ever 352 is di sposed.
The under vol taggtl¥lg%€ig§’$g§£% m&d?céc\‘/ﬂelsrelg?;é 1%' pi vots above a fixed
pi vot 356. The | ef tRéfefting38Bigre19Band 3901 $p3tsy bid aoddbaliew

360A in the main plunger 360 ofthe under voltage relay 92X. There is

provi ded a 25 respectivelyef theafergmentiened underoltagorel isidgpigtedlo Inr ovi ded a

et angerant 3Pkt §5dr voliags gelay 338 hat BR fodtioutl o0 TS R ety
may be repl acegifaye feldy 9010 avd iteWechanistt HeMPposed. There is PESWMERRTbnl diflef | Xed

spring seat 369 and the adjustable nut 344 i's a spring 348 which
surrounds t he yultageealay36iil 338ywhidh nsyi begnedgized by eBttricahcdndactots wadect@litbA t he

cl oser the nuttheRBFotage sy el S8 o FEPH Sot RRHE. S RaTvitel
conpr essi on i syl %ﬂﬁ%e l?é'ia} Bﬁmﬁ&r zitﬁggement 340 which is generally U-shaped having
20 a lower section and an upper section. Plunger arrangement mechanism 340 has an
opening 344 therein in which the right arm 352A of the under voltage relay
translating lever 352 is disposed. The under voltage relay translating lever 352
pivots above a fixed pivot 356. The left arm 352B thereof is disposed in an opening
360A in the main plunger 360 of the under voltage relay 92X. There is provided a
25 fixed spring base or seat 369. There is also provided a screw section or threads
344A upon which an adjustment nut arrangement 344 may be disposed.
Alternatively, arrangement 344 'may be replaced by a thumb screw. Interposed
between the fixed spring seat 369 and the adjustable nut 344 is a spring 348 which
surrounds the plunger 360. By adjusting the nut 344 on the threads 344A the force
30 necessary to cause an under voltage trip may be varied. The closer the nut 344 is )

moved to the fixed member 369 the more compression is displayed by the spring



27 348 and the harder it is for the under voltage relay to trip.
On the other hand if the nut 344 is threaded further away fromthe
fi xed nmenber 369 the spring 348 is rel axed. In operation the
spring 348 forces the plunger 360 agai nst Fth arm 352B. The under
voltage relay coil is normally on and normally holds the plunger 352 in a

5 downward direction thus exerting force against the spring 348. In an
under voltage ' j ' ' - ' Coi
vol t age drops gépoa\xllvdéhe %&&%is%%égﬁ%e?%oir%%@gg&ﬁ%%e(ggh%n%ﬁ&a%%ﬁ%#}g?

vol t age si t uat im0 34Kisthfeadetfupthé @i the fixed membet$69akd $pring34Bsé t he
pl unger 360 causing it to nove outwardly to strike the trip bar

assenbl y under relexeddla aperatipn ithe spring 348 farpes the plungers3GOcpgainst loft ape32B.on as
descri bed 10 previ oysly. v . ferrjn ow tqQ Fi .20, an
ort hogonal vi EMungpl;Y’qﬁaggEﬁlga@l{mfermgﬂyonanﬁeno %M‘%‘Fﬁ“‘?&"ggﬁg&}m nent
of the inyenti Rummrd! ] li'srg“g&ﬁg ééi?' & i .|

t roughs 3;4 ar ?shovm ﬁ%g"g?é at t Cigrﬁgg 0 ttﬁ%gﬂg?l CBl‘}is:[I ?%géﬁeer?'v?ggge

Barriers situativdy} ther coil 340 deenargizedasthe coib yohageairops belowlahave hol | ow
openi ngs 375 through the 1 . longi tudinal axes thereof into which
el ectrical w rimgiu vajiiex i-¢. vehep ap; yndergvol@ge situation existyy fhys thespring
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simlar assepitip ufider 3¥MagPitidyanteiface ZI2dhidcdubing 2itflp opératieasddseiibdd
breaker 10. In the prior art, auxiliary wiring is routed to the
ext ernal 1fart qirevibeslyi rcuit breaker 10 fromthe 20 openi ng 384. The

presence of the co tion interface.barri,er and.wiring trough ...

574 provi des a sol i RYFEHEOPHG IERF PR I Artineeril Vi o LR B cads
whi ch are i 8’9&?(%1&1 thdinlvBRidn? ' 3 fae ~ anpl e.
Referring to Fi%ﬁ?%s%%&and Eﬂtdg%‘?lﬁ ra.‘%“’gﬁ‘%@ﬁtﬁ‘%ﬁk SQOQPaSrBE (ﬁi/na. In
both figures t heiriogtoughs 374eak sliowhdin placehud die énds of theeiyouia breakeniOwiBamri¢rs e
base 14 25 Va%om nently displayed. In the case_of FIG 21A the handle

42 is also sho faéqcomposedofu?g,l,a d@é"eﬁiﬁl @M@NPHPH@M"W Yorthrongh the e
back pl ang 400 l8xi%{1jﬁ1§§/a? %gees é\?{é‘e&ﬁﬁ? \le;lqlfh electgi%gl' \t&i%@g 'suémasqﬁ}cﬁiﬁ Wir‘i!‘né fﬁ)o fa

circuit breaker r ec érconnec t0 a wa

l'oad center or @ rdRQA! dxwdiliargiv@ﬁﬁgesmﬁaybepavﬁﬁddabkh@éﬁaﬁﬂamﬁtofw is
e ed a single

shown attached to th ack plane 400. There is provi

pi ece DIN rail cincuiibmaken 1088y way oBepening 3 78¢n shestireyitibseakerty adyisimilast ch 394

and an inter-connect spri,ng | agded . pLunger 398 i ce.390 may

be securely fas"tpgﬂ’@g%% %&%ﬁ?%‘f%e sids °6fh°t°i‘f'8“ﬂ%"e"§°r8m‘ 15 ot an,
auxiliary wiring is routed to the external part of the circuit breaker 10 from the

20 opening 384. The presence of the combination interface barrier and wiring trough
374 provides a solid insulating batrier between the incoming power leads which are
interconnected with the load terminals 50, for example.

Referring to Figures 21A and 21B, a DIN rail attachment 390 is shown. In
both figures the circuit breaker 10 is shown in orthogonal view with the base 14

25 prominently displayed. In  the case of FIG. 21A, the handle 42 is also shown for
purposes of orientation. In Figure 21A the back plane 400 of the base 14 is
depicted. In this state the circuit breaker 10 may be directly interconnected to a wall
of a load center or panel board. In Figure 21B the DIN rail attachment 390 is shown
attached to the back plane 400. There is provided a single piece DIN rail attachment

30 390 having a singular, movable latch 394 and an inter-connected spring loaded )

plunger 398. Device 390 may be securely fastened to the back plane 400 of the



28 circuit breaker 10 by way of attachnent devices 399 such as

bolts. DIN rail nmounti ng nenbers 395 and 396 are provided for
interaction with a typical DN rail nounti ng arrangenent. The
pl unger 398 may be activated to cause the novabl e | atch 394 to

clear the DIN rail during the nounting operation. The plunger 398 5
which is spring | oaded springs back after the mounting procedure has begun
causi ng circuif KRedl@t €0 b 2%%&&%&& ae\heés(wpfaacﬂs%ust DINGafter 10
against the DOINrail (not s he aid of nmenbers 395 and
396. mounting ﬁeinbensl?aﬂg and\‘&% aeli:rgndaxbfoiﬁﬁemm Mthattypwal@btmaﬂl ar
for a load or |ine D&'ﬁd’i dep| In this odi nent of
t he invention, W%W%g%ntdl %8@63’ ac%‘f%"lcﬁ“qel mevaP8, on
the line condulra{ccﬁr:,,ga ci'égfth%% gf‘g é ?"g\alo fe&h[ r39% 7P of
conduc 4 eriar gfﬁ

rect angul ar cross- Section, “elect v as copper

fol ded ower f Owhlchlxﬁﬁfmgtlom spﬁﬁés ba@lk@ﬁéiﬁeﬂﬂ&nﬁﬁg prucediize h@i bégon causmg

rectangul ar coll ar. end, 414 of the rectangul ar nenbe

i ncl udes a portbpémh)ﬁ%menmbaholdrﬂte@mmt breaker 10 againsgthedMiN r@dénot@howms
which is fitted. dO\éetaH %let wi th an opening 420 of 15

siml ar shape \ﬂé‘p efined by the corners 406 to 408. In

a like MANREferdng ﬁ&&%ﬂgyﬁ M&%ﬁﬁ R&FRad bt Mg dl y Trom
t he horizontal section t he bent over terial emanatl ng from
fold over 406 taondactosisidepictédyHn thiskmbodiatentof the invention,the¢allagis disposed, tas on

Is inter] ocked with key nbe I openlng he fold . region
412. Thild secu?@“ﬂ‘r’?‘} ecgpdugto %W@barsﬁqﬂcﬁ?aﬂ%ﬁ aaf"rWEﬁber

20 formed fog mc%dn@qiagg.@%.g%mn pél?q%ﬁcall}hr bl Ml Stkacks e OP, 2

threaded openi ng xially

di sposed for dmmwawérfomumesatmammwm&alnIr@fdimr&h«ﬁlovefwtaﬁgmaﬁc&&ﬁ of
the collar menber 400 for conpressing wi res or conductor which may

be inserted thOneerd, 4t4of thereetangidar ro¢mberdndindesiaipontion of pemnsulaamambm in

430A and 4308 Wi Pt OV 416 SROp s Fided REANETREd nld o b FRRR dpcipm g2tk

There i 95 snmla@lsl‘?aﬁew&ie%ﬂﬁ%f%éﬂéﬂ'ﬂgﬁﬂea'bgetﬂTQ&hHsQ%@ﬁOQeﬂd‘ﬁl&é‘ arly

arranged in the mdd cut out 43 he raised portion 436 is
adapt ed for fimnaimey aire¢tanguldrgiretrasion#22 depends outwardly fileraché harizohtsl ssction i n

the line conductor 71 of the cjrcuit ter ter Referring
now to Fi gure %‘t b VE’(’)WPW&L%‘“}*’?“S W#£°W§Q§F°W§Mé$h§om

2Pzt on Onlifgl oA fIRbeia IR E Kb BEBEFAH A Wt A e

to trap the reggiongtl2aThis secure arrangement allows for a relatively strong collar member

20 formed from a single unitary piece. There is provided at the top a threaded opening
426 into which a threaded member may be axially disposed for downward
movement into the central enclosure 428 of the collar member 400 for compressing
wires or conductor which may be inserted therein. The embodiment of the invention
as shown in Figure 22A includes two side mounted protrusions or trapping members

25 430A and 430B which transversely protrude into the central opening 428. There is
also included a sprung raised portion 436 peninsularly arranged in the middle of
cutout 438. The raised portion 436 is adapted for fitting into a hole as will be
described later on in the line conductor 71 of the circuit inierrupter.

Referring now to Figure 22B, the collar 400 is shown in a self-retained
30 disposition on the line conductor 71. The line conductor 71 fits between the lower

portion 440 of the dowel- like protrusions 430A and 430B to trap the rectangular



29 cross-section of the Iine conductor 71 therebetween and between
the bottom 446 of the collar 400. The protrusion 436 protrudes
upwardly into the hole 71A in the line termnal 71 thus

| ongitudinally fixing the relationship betz\?een the collar 440 and the
conductor 71. The entrapping protrusions 430A and 430B prevent the vertical

5 novement of the collar 440 relative to the conductor 71 as viewed in
Fi gure 22B. _ X SRR ctd 4@%&@&, Hel$: ' e

si dewal | s shom%r,os %éfﬁéﬁgﬁn%’leg?‘g% tertlmi an%ilzéé I'n ﬁk‘gﬁ%’%’éﬁsw

- 30- th¥leallandd0C | Theprotrusion 436 pfudesupviirdly into the hole 71A in thellingAn

electrical circuit interrupter

er (10), conprising: . a

housi ng base (tezminak7hthwys MW@%W@PMW@H%Qmﬂ&G

h [ b d havi . (18X) th ki f i]] |

S AR
% %o('&ﬁérg@fuxi 440 rebatllve tPthe 20N rﬂ%sé(%ose Elthrl] : eogeri ng

said recess when said a lary .nodule 1s el n; an
oper at i ng mechbaterminmiob&hentiis presented\by thierlocatiod offf thessideyvallk ishewn, for example,and
second separable main contacts (62, 64) disposed within said housing in a

di sposition of atdSPsad dpdmn E -ion with said operating nmechanismto be
opened 10 and cl osed by said operating nmechanism and characterized by
conbi nati on nmanual trip and secondary cover interlock (23)
accessi ble fromoutside of said secondary cover when said

secondary cover covers said recess for manual |y opening said

separabl e main contacts and for automatically opening said separabl e nain
contacts . when said secondary cover is renoved. 15 2. The
conbination as clainmed in claim1 wherein said auxiliary nodul e (326)
conprises two sections (326A, 326B) of substantially non-electrically
conductive " material which are joined together



. The conbi nation n claim?2 wherein said two sections are snap
J oi ned 20 6Ullll " illmllli"mhe conbination as clainmed in claiml wherein
said conbin trip and secondary cover interlock is
spring | oaded and conprises a protrusion (23) and a lip (23E);
said cover having an opening (22B) thef¥-n which aligns with said
protrusion so that said protrusion protrudes therethrough for being noved

from Wit gﬁ,ﬁgs%%v@ﬁggﬂﬁry cover for manual |y opening said
separ abl e nai bei ng spring | oaded agai nst the
under si de of sai d 1sd¥briednsal éﬁﬁ@r’m@wmﬁfbm)ﬂmpﬂsmg when said cover is

opened for automatlcal |amd&§iﬂ§'bage§ﬁ)%%Bﬁg%ﬁhﬁd&b&@%;?&%@dms& ~when
sai d cover Ea mbi nati on as cl ai ne I N

claim4 wher SR IEHRAYINGF reses{18X) therein foranaydiiangpodule (2% | y
0pposi t& to hbﬂhmvmm(%)‘ disposed MhiniSAidEdss S seidnadry cbeerdfl) dispos@y ement

o et PR e e S S o AR AR, °°'

I nt errupt er, dispoped theredn; an operating mechanism (63) disposea withirssaibhdukihp; firah
operating ne ' rst and
sgcondI sgpar ggﬁgbﬁé&ﬁdﬁl ?%naf‘g @Qﬁ?:grét%%%i'gﬁg& gdwm['n |sﬁ{&3§ﬁ%ﬂgg’;| housi ng
in a di sposi dispasitién of stuctual gbopepativprwithi said meraﬂngme@ha:psmn bengpenedhani smto
be Opeﬁlﬁd angng 'cf&%%&’ b9¥a|8%bgragng‘f{?gkﬁé?ﬂsnﬁr%ﬁgﬂ%é@en§éi &Waﬂ& génuag a

back racterize asin pi ece rail
attachnent ( Mntg\iqgepgqu cgver interlock (23) access:ble m outside of sald secondary

- 31- cover m?féh@ahﬁé“déoﬂdléi‘f' Eovap eomysm retBsSfol HaRlsy dpb@agsmat for

bei ng actuable to secyre sa din rail

7 T comb ERATONS 5 ComARE apeog Aulomatca SPETRG Sa deRatetis Beio Pfasthivent
conprises a mn&g;dlse&dmﬂ;mbwegsrremaﬁéﬂ which is |nterconnect ed with a claw
pi ece (394), for nmoyin Q ca JLeqene rt| of a
i ral? the ot hér THBPMbnaton & Saifiedih BaFh f yhireiiRid ABRE i 8 b, o
non- novabl e cbmprises two sections (326A, 326B) ofisulsstardially wan-eledtrically tondmt:ﬁ)rer upter,
conpri si ng: a housing (10); an operating mechani sm
(63) di Spose(Tater{anwh:char%Jomedtogethe housing; first and second separabl e nain
contacts (62, 64) & Jpescnbination as daimed ipclaim 2 whersinspid wosediiansase snapn  of
structural cogpgfation with said operating mechanismto

20 . 4. The combination as claimed in claim 1 wherein said combination manual
trip and secondary cover interfock is spring loaded and comprises a protrusion (23)
and a lip (23E); said cover having an opening (22B) therein which aligns with said
protrusion so tha’t said protrusion protrudes therethrough for being moved from
outside of said secondary cover for manually opening said separable main contacts;

25 said lip being spring loaded against the underside of said secondary cover for moving
when said cover is opened for automatically opening said separable main contacts
when said cover is opened.

5. The combination as claimed in claim 4 wherein the movement of said
protrusion is generally opposite to the movement of said spring protrusion of the

30 movement of said spring loaded lip for causing said respective opening of said
separable main contacts. .

6. An electrical circuit interrupter, comprising:
a housing (10); an operating mechanism (63) disposed within said
housing; first and second separable main contacts (62, 64) disposed within said

35 housing in a disposition of structural cooperation with said operating mechanism to
be opened and closed by said operating mechanism; said housing having a back
plane (400); and characterized by a single piece din rail attachment (390) secured to



be opened sed b sai d operating mechanism trip device (212)

I nt erconne Ei‘ﬂ I!l ul "H’I openi ng said separable main contacts upon
actuation; under vol t age rel ease mechani sm (92X)
di sposed within sal d hou3| ng in a disposition of structural
cooperation with said operating nmechanigfufor actuating said trip device on
15 the occurrence of an under vol tage of predeterm' ned magni tude on a
circuit which i i nt erconne |d se e main contacts;
sai d under v¥¢ E@E" ?'@?%3‘%%{"3‘"”9 an ac‘“%"c%‘fﬂvﬁ’ 95%)%@) 29 ©5ENS Phhded
pl unger (340howlingd adinkel. d in a first d| sposition when said
voltage is greate red i ch
act uat es under thz %H?Fﬁéﬁt‘gn scgl'% §L¢1I8% ggﬁ%&}ﬁ\%ﬁ salbda vo??ﬁﬁq s 20
subst ant i al | gorepriseis a spriog ldadsd pluhger (§%ﬁ)dvrmteamte'mm¢e@dmd§m daydpiece he

adj ust rgnt 0{]394 for mﬁovwgss%tdjdéw bleBd tob&lpﬂga SR&PB:%J\ 8th &M a, R\ GirportRni ce

(344) on a s gai nst one end said spring for
changi ng t heokyid dig reibbeieg F@ié‘#fééPY?dWOdF%NaQ!% pr edet er mi ned

magni t ude. 8. An electrical c,&unmmmrcmr@ﬁq@ on as clainmed in claim8
wher ei n sai d movabl e devi ce congrlses

10. The conbi nation a$0HHAY KO @Wﬂ?@ﬂﬁﬁ"@"éﬂ?‘@l@@ g’!ﬂ’é“ﬁ‘d&?m gadieyice
conpri ses a housing; first bhdl Ebé‘dhﬂebparable main contacts (62,64} disposediwdthinosdid nat i on as

Gi Spoct | nebBithood Tedistion 3 BRI shediEer el s bpdrainbltiGiiiom 1o,

di sposed to baopemddarshiloseddy said opepiting geachédeo) trip dav:de e} lngrmnﬁ@eﬁ | xed

o b e b Bl SO M o by 12
mechani sm ( 340)ageaﬁipa$$5@cm1m§&2l’0 disposedwithin {@@US@B%@%‘BWW%’W ecess in
sai d housi Ngginctyra) cooperation with séﬁ opera Q& rfeeRdHishattdr aBluding daitt tipdelibe 6hai m 12

wher ei n sai d wherei n auxilrary no 8 i ses t sections
(326A, 1326B) thsf oweemmf.aamnyemﬁa@ @fch'PQ’Qf%Fm"iFddB‘PHMB %"R'ga (PEEUt W 'rh %hi ch
agg iftEreheHL cleOAt$id separable main contacts; said under voltage release

mechanism comprising a spring loaded plunger (340) which is held in a first
_ disposition when said voltage is greater than said predetermined magnitude and
which actuates under the influence of said spring (348) when said voltage is
20 substantially equal to or less than said predetermined magnitude, the adjustment of
said spring being controlled by a movable device (344) on a shaft which abuts
against one end of said spring for changing the spring force thereof to vary said
predetermined magnitude.
9. The combination as claimed in claim 8 wherein said movable device
25 comprises a nut.

10. The combination as claimed in claim 8 wherein said movable device
comprises a thumbscrew.

11. The combination as claimed in claim 8 wherein said plunger has said nut
threadedly disposed thereon, said spring being a compression spring which is

30 disposed to encircle said plunger, said spring being fixed at the end thereof which
does not abut said nut.

12. The combination as claimed in claim 8 wherein said under voltage
release mechanism comprises an auxiliary module disposed in a recess in said
housing.

35 13. The combination as claimed in claim 12 wherein said auxiliary module
comprises two sectione _of substar_rﬁaliy non-e_le_ctrieally conducting material which are
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joined together.




clalrre in 13 wherein said two sections are

iSﬁBr’. : Rj‘lIIIIIHHIIIIIIII IIIII 1] - aARoﬁ's?‘n“gE 16+ an' operating meehan sm
(63) di sposed Wi thin said 5 housi ng; first and second separabl e
mai n contacts (62, 64) disposed within said housing in a

di sposition of structural cooperation with said operating nechanismto
be opened and cl osed by said operating-ggchani sm said first separabl e nain

(62) contact being connected to a conductor of predeterm ned
hei ght di sposed within said housi ng; sai d conductor having an
opening (%1A) therein; characterized by a collar 10 (400) for

i nterconnecting said conductor with an external electrical conductor, said
collar conprising: a bottom portion and side portions form ng an encl osure;
transverse trap (430He cdBbibptich apdaiatkd intciaimaBiwhepéin saiddwesettiopsrage on sai d

si de @ tions for capturing the conductor therebetween and said
bot t om por ti oa}‘u’ nd said bottom portion having | ocating nmeans
(436) aligned wi 85 Anietedridabcifanit intatrepter; tomgrising:h 15 said hole for

fixing said collar ongd he

conbi nation as cl ai necf&%{r?q @a ﬁ%%v@"ﬂe'rnglc?\ans'%m&ast) g\s/eedr\géﬁ s%'g

conpr bse  al heysig; firsd and secors qapa[ablﬂ inaip qmt@@@?cﬁ@mposed within saidhei ght on
sai d side

17. The con%?ur? qu '8 iy %%ﬂﬁktg)f‘er?gga{"%t&%f éﬁeﬁ%@gaﬁé@a?ﬁﬁﬁgﬂa%ﬁ% 4evi ce 20
conpri ses abeppeney ardelesed kysaihopsralingmechiarisn;said firsti séphGIble maiai (G2)

prot rusi on peing.connected gcpé WOk Y5 o B%&ﬁiﬁd%@%“&&&sﬁ%ﬁms&?

conductor is encl osur e
said protr dsmtamgz\nsaﬂd ooatdctbbaying an opening (71ABthemir; cberastenized by amollan ai rred

In clyg m 154 Wﬁ?f?‘? H%er%@hrgeénﬂﬁ ééﬂd%nglgé(%ﬁﬁu{:é’r{@hgﬁ\%%iecmcal conductd?, sf§' N9

protru5|on protrudes rnto sa sal d _protrusion spruhg away 25
from sai d cenliencerprisiag:takotivonprrienand side ippttiens farmingan enciaseresur e prior to

al i gnment  Ofgnsverse trap (430A, 430B) disposed internally of said enclosure on said side
portions for capturing the conductor therebetween and said bottom portion; and said
bottom portion having locating means (436) aligned with said hole for interacting with
15 said hole for fixing said collar on said conductor.

16. The combination as claimed in claim 15 wherein said transverse trap
comprise aligned protrusions projecting into said enclosure at a height on said side
walls equal to the height of said conductor.

17. The combination as claimed in claim 15 wherein said locating device

20 comprises a spring protrusion which protrudes into said hole, said protrusion being
sprung away from said conductor as the conductor is fitted into said enclosure prior
to alignment of said protrusion with said hole.

18. The combination as claimed in claim 15 wherein said locating device comprises
a spring protrusion which protrudes into said hole, said protrusion being sprung away

25 from said conductor as the conductor is fitted into said enclosure prior to alignment of

said protrusion with said hole.

This Sheet Has

[T

THIS SHEET HAS BEEN
REPLACED




