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RELATED APPLI CATI ONS The subject matter for this invention |

rel ated to<concurrently filed co-pending applications; U S. pat ent
application serial nunmber 864 104 , (96-PDC-547) entitled "Grcuit

Interrupter Wth Covered Accessory Case, Adjustable Under Voltage

Rel ay, Self-Retaining Collar and One-Piece Rail Attachnment"; U.S. patent
application 5 serial number 864, 095 ; ( 96-PDC-110) entitled
"Circuit Interrupter Wth Pl asma Arc Accel eration Chanber And
Contact Arm Housing"; and U. S. patent application serial nunber
864, 100 , (96- PE[>138) entitled "Conbined Wre Lead And

I nter-Face Barrier For Power Sw tches".

BACKGROUND OF THE | NVENTI ON 10 Field of the invention

The subject matter of this invention ls related to circuit I nterrupters
general ly and nore specifically to those kinds of circuit
interrupters in which an interlock is ‘provided to prevent the
handl e nmechani sm from show ng that the circuit breaker is open when
in fact the contacts thereof are welded closed. It is also related to

circuit bregg t:mﬁzm«: WIPH'WELDED *mgrmﬁmbw@@s pressure
may affect ot ,i gm WI?KNDDOUB .Egsg ﬂIN(t; 's related to a
l1ze or

multi-rate sprlngu netl evi ¢

Description of the pr| ar . It breakers
are well known in the a8~ rent 4,503, 408
i ssued Mar chThe subjgs maﬂew&@mlmauwnmr; lsedaiedn@doncmmbdﬁbd§e-pzudmg Gircuit

Apparatus Hay hladins? (8! pafet hpplication serial nomber Be4TL6H CONAGEpHENs4A"¢

entitled “Circuit Interrupter With Covered Accessory Case, Adjustable Under Voltage

Relay, Self-Retaining Collar and One-Piece Rail Attachment”; U.S. patent application
serial number 864,095 ; (96-PDC-110) entitled “Circuit Interrupter With
Plasma Arc Acceleration Chamber And Contact Arm Housing”; and U. S. patent
application serial number ___ 864,100 , (96-PDC-138) entitled “Combined

(]

Wire Lead And Inter-Face Barrier For Power Switches’_’.

K 1(6)
10 Field of the invention

The subject matter of this invention is related to circuit interrupters generally
and more specifically to those kinds of c1rcu1t mterrupters in which an interlock is
provided to prevent the handle mechanism from showing that the circuit breaker is open
when in fact the contacts thereof are welded closed. It is also related to circuit breakers

15 that evolve arc quenching gas which under pressure may affect other parts of the system
and lastly it is related to a multi-rate spring utilized for the magnetic trip device.
Description of the prior art _

Molded case circuit breakers are well known in the arc as exemplified By .

U.S. patent 4,503,408 issued March 5, 1985 to Mrenna et al, entitled “Molded Case

20 Circuit Apparatus Having Trip Bar With Flexible Armature Interconnection” and



2 _ assigned to the assignee of the present application. The
foregoing is incorporated heréin by reference. I n
circuit breakers of the kind nmentioned above is necessary to give an

i ndication to an operator that the contact # t hereof have not opened when

the operator 5 had been led to believe that they have. The nethod for
doing this in the prior art is to introduce over-ride neans which
prevent the handl.e qf the circuit interrupter .fro . . Lndicating an
open conditi on2¥ Sigaes, thgg@gqqtggphqaﬂo%rﬁ%qfog‘;gomg W&WP%‘F& cate

nmechani sms arepp n’g &'Hﬁthe oper ati ng nechani sm between the cl osed
contacts 5 feﬂiéb ?#%e ez’andl e nechanismto prevent an indication that

the circuit breaker Ihafclieb@akds of the Rindiachtiohed sbuve ds fscesdnawighaeas if a
wel ded contact _interlock coul d be provided for the present circuit

br eaker appar aindicationde angperator that theicpntagts theseafihave notapengsd when the operatogn d

i npl . | d [ Ci . of
Fequi re Che. conbeen I & befieve thapthey Have *The'afod Kirdtdide B3R it
di sposi tion i ”t@hﬂbﬂﬁc&é&r@fdﬁﬂ&nﬁr’]\%ﬁm pF&Rnt the handid 8f theciredit fifterrupterffomi S

to have a nol ded crossbar in which the base of the noveable contact armis
secured to pi vindi¢catimgrapiopet cenditiort i stchchanismat octursed. tln orden toado thatyagtricatem
the fixed contact ei.ther manyal operation or by an el ectrical
trip operati onMeBaHEYAS ?’eiﬂm‘f‘éedem tﬂgopemtg}ggge@ggsméﬁﬁgqup%r ate
the contacts w t h&Sa I+ : s q'&gl '
trip operatio%%g&r%]%ahgieﬁgcurrg‘%@%%ﬁ%ﬁ%%@\%ﬁ@%&ﬁ8%%]“%‘3?@%2?.% o0 do 20
this thelbase operdde If wsald beadivanigedusifiasvelded cogtdcomtalbek ould be providedim
rider system within the aforenentioned crosshar so that it may be
pi vot ed t her ei fonthe peagent circuit breakergpparatys which wes relatively Anexpaasive; reliable t he
open position un&i.l tlh? electrical trip mechani sm causes t he
crossbar to opéﬂ. SR 00 Temis taught in U 'S patent 5, 565, 827
| ssued Cctober 15, M@lfed SasEeirduifbrealterfORertRihitd @ coftatts WetedBiopker Wih 25
Current Conducting Bl ow Qpen Latch” and assigned to the assignee in the
pr esent movagit i@ theiopenaindispositioh in sitherooe pHivar walyso yThedirstramdmermalk ei n.
As cCi rcu'% br eaker, ag{pt acts open,, an . electrical arc is drawn which
in many & rcui Magidiadkavegmaelged epasbar in which thehags ofthe mveRPleERNAGt AM R ¢ hi n
the circuit bregkely lﬁ:ﬁv&%’é'mg{/?atbfk &5191@{"%?11 ?xmﬁﬂ?s #OL Giltact away fronhﬂé {sgt ul
also 1o

for cooling the arc 1 sone I nstances an assi st I n” pushi ng e arc

30 out i nt gomactitherhf idualdpRiatioh lor by ah ellgitalufip opeatioRaHeWedddit is
_interrupted. . Unfortunately, in some instances nmuch of the gas is
hot enough to Blsosesirabls torguickly separate the contacts without relying upon a relatively slow

electrical trip operation upon the occurrence of the severe overload current. To do
20 - this the base of the fixed contact arm is spring loaded by way of a cam rider system
within the aforementioned crossbar so that it may be pivoted therein without
‘movement of the crossbar and held in the open position until the electrical trip
mechanism causes the crossbar to open. Such a system is taught in U.S. patent
5,565,827 issued October 15, 1996 to Gula et al and entitled “Circuit Breaker With
25 Current Conducting Blow-Open Latch” and assigned to the assignee in the present
application and which is incorporated by reference herein. As circuit breaker
contacts open, an electrical arc is drawn which in many circuit breaker operations
interacts with material within the circuit breaker arc chamber to produce a gas which
is useful for cooling the arc in some instances and also to assist in pushing the arc
30 out into an arc chamber where it is broken up, dissipated and interrupted.

Unfortunately, in some instances much of the gas is hot enough to be a problem for



3 ot her nmechani cal parts of the circuit breaker. One of the

probl ens "which i s nost closely associated with the hot gas by

reason of proximty is its effect on the spring _ mechani sm of the
af orement i oned bl ow open | atch arrangenent3 It woul d be desirabl e
to provide a camrider systemfor the latch which would al so seal off the
5 spring nmechanismfromthe hot gases. The action to
automatically open an el ectrical circuit hreaker qQften require

J a
magneti c tri ppior§r meshanicalpatsof the cirgutbraakes, Qae m&ml?le%@ﬁ“‘i‘lém‘l%nt of

Phe’ i ncr eased HOgg cioiaied i tgf k) Sl PRI I RO B e Bl

towards the st dcRRfEN of tHeSaforemhtictitdbldwi dpen'ftch arrahgerhdntelt would Bat novi ng
core contacts a trip bar and rotates the trip bar to unlatch the

circuit breakedesirabletoiprovidéra cam sidst sygtenhfor shedatshwvhichoweuld alsosealnff the
rotate to_t hus e. novable armto nove the noveabl e cont act

. t
awnay f_ron?t he FWW@JESBH&}M@Q% thus eventual ly interrupt the
el ectrical current. Thag EQ {6, %ﬁ?ﬁ%épén%@l%&%ﬁcﬁcuﬂbreakerbﬁéﬁré(ﬁgis}ﬁ% on

I's adj ustable by the uti I Zation 0 Spring. € spring surrou e 15
af orenent i onedmmémgtr'?pmg dewite iwhidledtilizesa hiagheticootll tWheh siturtsne ofpdpedi | € a
flanged end of the noving core conpresses agai nst the other end.

The force necemagnifudesuch as a fault querept Rews thrgughdhe ¢aily thesinergased apagnetie ough
all instantane LI anges.. Thi I S ropriate fqr_.ran
whi clh require g&'ﬁ%flglt“&'\}é‘f V%WICPELA | mﬁowgfggﬁﬁ%ﬁaté%x' R ore- Rplungegﬁat

i nstant apgous {gfiked t6'tIdt Ind¥Ving dot€ corladteA trip BER And RRtate O tHe!tAp BaiSto Ul dt€H the
rati ng. However 20 it is desirable in sone instances to nmaeke the

adj ust abl e tri pircuinbreakexmupehanism thus)cangihgthe aforementidnetl weossbar e rodate taithseven

times the continuous current rating. This uld call fqr a hi gher
range spring. S%}b‘ﬁ%?f@ﬁ?# ga%tﬂlaO%eﬂlswa emtawe&%mﬂratﬁxe#m@ac& he

hi gher or | owe Felell i I |
produces agai néItKI ﬁﬁggvaﬁugl{yﬁgg%lgtl t?ggggt?%aﬁ%"#epf %ﬁ@%@%ﬁ%@ t§§rrdeﬁe €l at
t he opposite etis filnctibeistadiustabistgethe Alilization GF dseasprian! The springOsukdulids the
desirable if a spring arrangenent could be found which .. \Was

accur at elland eafezementioned aroyingporganddis belddn fixed positigruatpag end while aflpaged
Summary of The | nvention. .Ir%tﬁcctﬁrda ce.W.th the invention,
2 mol déd case S LI THRE e Pampryigh peainst i€ othérgad heorce nefessary i ng!
an ‘operating ”B&Hﬁx‘ékﬂﬁisddpﬁpg3@66n‘§4ah%?o@gﬂ%llhﬁéiﬁit&ﬂ:oﬁ§‘§iﬁ@ngqs. THRr abl e

mai n contacts di sposed in e housing. The operating nechani sm

conpri ses a roapprapfiate foraangea whicr requirena rekagivelyesmabhasjlstmentspamef sayram open

and instantaneous trip levels of five to ten times the continuous current rating. However -

20 it is desirable in some instances to make the adjustable trip range larger, for example
between three and eleven times the continuous current rating. This would call for a
higher range spring. Such a spring would be perhaps very accurate at either the
higher or lower range of tripping because of the mechanical force it produces against

the moving core but it would be less forceful at the opposite end of the trip range.

N
W

Consequently it would be desirable if a spring arrangement could be found which
was accur'ate and equally forceful at both ends of an expanded trip range.
venti
In accordance with the invention, a molded case circuit breaker is taught
which includes a housing, an operating mechanism disposed within the housing and
30 separable main contacts disposed in the housing. The operating mechanism

comprises a rotatable crossbar for rotating the moveable contact arm open and



4 cl osed. The crossbar has a raised portion thereon. There is

al so provided a rotatable positive off link which is disposed in
t he housi ng and pivotabl e about an axis between a first rotational
di sposition and a second rotational di sp05|4t ion in a di sposition
relative to the rotatable crossbar to be pivoted about the latter axis by
the 5 rai sed portion of the crossbar as the contacts closed. It wll

remain in that S : as Long as the emai,n, cl ose The
rot at abl e posi tci) Sé J\u‘Q?WFﬁbahlé%‘ aa‘%‘i@%‘%%ﬂ‘mm erq ﬁt”z’PfFE?\@ﬂ% a ifatabl

th . Ah axis has
handl o br o r aqPEatE SR s GRGat e hdind I PVab fhout an exis | Sie[‘;‘

to an pefasen A firfiaotatiofdl disposition andla Setohd réthidorabdispetitigiinid i on of
the contacts. The 10 handl e nmechani sm has a handl e neans interference

portion which idispesitipn relatinedo ghe rotatable croggbanto becpiveted abast thedattennxisinthet o

k f
st ng e OPRRFLRSHER Pf g FEuRia o e BhRPS Slostdlcls vl emela.if b ppsition
cl osed such asast&fga@mém&ctmnﬁﬁtawhﬂe%&&eﬁ%s%oﬁqﬂhﬁs%ﬁ&vamet he

arc during a previous closing or opening operation.
The rot at abl e dnterferdence abntment ltlxeveqy. VA handly méchanise b disposed mthelhmhmg andcal

contact armfor the npveabl e contact. The rotatabl e conta y rot ate
ei t her hagja bandle ntthﬁwgtfmﬁtemua@saa mw@lbmwﬁﬁgﬁ%na

t hereof to ope %@“

fol | ower housi %%Bgngis %sgté%{] g%ndmrgotpﬁeo%qﬂﬁeﬁgﬂo%ﬂﬁﬂ crossbar rreans and a
cam fol | pger | hakdle pRERshitm hwsh&mte fneAdsAnRffeRRAtShdtion Whichds complimentary

di sposi tion of physical contact with a camsurface on the contact armfor

being in a with the intelsfﬁremsabuumttﬁmphg/mm&remg no@tg@t therewith keprexentdle f ace
t he crosshar but

when th t t at dent |
bei ng i a Sec Ry %bﬁg&?ﬁﬁw thy OBFDLGiERPr i parmnd bontacs e G BRR el

surface when thg E@Mcﬁ 1@%3,%551{@%&89&1 Biddyduto tHtheat SFRE3fc

There is also a gamfo ower rin | Sposed |an t he c%mfo OWEI‘Q{tOUSI §g in
a 25 di spoaipte'mustcﬂtosmgranqmmn’ghpemannfol | ower for urging the cam

fol |l ower agai nst the amsurface. A portion of the camfollower is

adapt ed 1dr cl osi ngT@FFOtQtabbrctfﬁ’séhafdﬂemhas pivotally, dispesed thepeinan elechical ¢ he
cam f ol | over | Soueuh: SERRYHASRRSALC 16 HnBERSHE M may potgte el

spring neans f arc gases
rapidly depeddentiygith ¢y @64sbar Mﬁ%uﬂm@éﬂdenﬂ;hmemm SpenQidicldie ghe des
a dual purpose of cam 30 follow ng as the nanme inplies but also acting

i n conj unct i onafgrementioned aortacss.sAxpm follower housisg is dispesedohdihe wiasableiousi ng

to close off t Qr%sgt? In?egnso ;.n zp &im ?o(ifcj)%}e? B A;on\glgd fiind ng tSllower housing ina

20 disposition of physical contact with a cam surface on the contact arm for being in a
first position of physical contact with the cam surface when the contact arm rotates
dependently with the crossbar but being in a second disposition of physical contact
with the cam surface when the contact arm rotates independently of the crossbar.
There is also a cam follower spring disposed in the cam follower housing in a

25 disposition to compress the cam follower for urging the cam follower against the
cam surface. A portion of the cam follower is adapted for closing off a portion of
the housing means .when the cam follower is in the second disposition for protecting
the spring means from hot arc gases which may feed back thereto from the rapidly
opening contacts. Consequently, the cam follower provides a dual purpose of cam

30 following as the name implies but aiso acting in conjunction with the unique shape

of the cam follower housing to close off the region of that housing in which the cam



foll ower spring is disposed. There is provided a double
pitch spring for an adjustable spring |oaded trip device which is
di sposed within the circuit interrupter. The adjustable spring |oaded

trip device is in structural relationship Wth an operating nechani sm for

noving the 5 aforenentioned crossbar in relationship wth the |evel of
current flow ng through t he . separable main contacts for actuating
the aforenenti (r)@ﬁ oper.ati.n anismto open the main contacts

when the afore 6‘?@5"“86& ’éPﬂ ceeds a predeternined . val ue. The

adj ustabl e spring | f
Adj ust nent of the adjus a eﬂg%?r?gg U@@é&d@%F?&ﬁvr @’esaﬂ ﬁgrlgﬁegn %f t he
spring 10 alenite avitichistdisposdd withis the diirduitllﬁteﬁ'apter Thecadjustablgspringdoaded or

factor is deliberately made vari abl e over_the | ength of the
spring. In a prtepdeyie lsenﬁmtnﬁrelattqnémppwmﬁl operating mechapism fax mp¥ingthe

di scretely variabl e ag funciion t chesyover

engt h of St he. dpiegatoRd.srBshn iRt B S8LB AR OSVPe brtiah e
Brief Descri ptisaparQblenitin BN LT a&éatmg the afomm&ltﬁd@&oﬂexﬁﬂﬁi@"ﬁeélﬁnfbﬁﬂpgonm
view of a nol ded case circuit breaker nbodyi hg the teachi ngs of

the present i nwpehithermain contacts when the afoﬁhﬁdﬁ&xﬁlmimmtsemned&q@redﬂehmmﬂm of
t he housing, pri cover second y covyer of th i rcuit
breaker of FI GUREEH' e adjus tamspnngloadﬁr 218 hah 8 FRTIEASH B @swsf vi ew

partially brokefy m ragw liary
cover interl ock rre gﬁé?f;)éfthggdjagablest’ %ﬂ E ﬁ%\/\%ﬂlgaéérg%ﬁgge@gﬁ on of
an internal porcohstantotithin dintitst CnltHis bdse k€ Bpring constant d¥ffadtbI/aEliBerately made

FI GURE 4 shows an orthogonal vi ew of the operating nechanism novable

cont act ar r angaiasiable oyenithe langthofithe springadn apeefersed embgdiment, thespang of t he

25 f
o hogonal vi eioBIa iR SRl Kiriable a5 funptignf g dueron pobes or Bk, | |

FIGURE 1 in V\'h'lsﬁktlﬁ Bﬁﬂﬁrsbﬂﬁ%JIn%ﬁﬁ{er efodiffeR ¥ & conBRYGRIsly vavabREEN
renoved; shows a side elevation partially broken

away of the opBnxi] ) eDewingsm of the circuit breaker of FIGURE 1
with the contacts a le in the
6 15 rHGQﬁ{rEjI shows an orthogonal view o of?a moﬂe% case circuit breaker

embodying the teachings of the present invention;

FIGURE 2 shows an exploded view of the housing, primary cover and
secendary cover of the circr:it breaker of FIGURE 1;
FIGURE 2A shows an orthogonal view partially broken away of the
20 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;
FIGURE 4 shows an orthogonal view of the operaring mechanism, movable
contact arrangement, shunt trip device and contact support member of the circuit
25 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
removed; _
FIGURE 6 shows a side elevation partially broken away of the operating
30 mechanism of the circuit breaker of FIGURE 1 with the contacts and handle in the
OPEN state;



FI GURE 7 shows.an arrangenent simlar to FIGURE 6 but with the contacts

and handle in the ON state,; FI GURE 8 shows an arrangenent
simlar to FIGURE 6 but with the contacts and handle in the _
TRIPPED state; 5 FIGURE 9 is $imilar to FIGURE 6 but with the
contacts open and the handl e nmonentarily noved to the RESET state;
FI GURE 10 shows a side elevation partially broken away of the rotating
crossbar, handle ne ' d anti-weld interlac cir.oujt

i nterrupter of (i‘qa an afppngement similar to E[wégutmgmgﬂnmts
orthogonal vi ey at. 21¢ k! ot FI GURE 12 shows a portion
of the crossba\rgngrrar%gene%t i%?tg’Mi ch the cam rider is disposed,

FI GURE 13 shows a siRIGURES shdvaandtdngérhént siihitaeas FEGURE® bitiwiticthesemactsand
camrider of FIGJRES 11 and 12 oBer ating in conjunction with the novable

contact 15 apd handle insthg TRIPPED stAteswn- open state; FI GURE
14 shows side ele ' artiall .Of the tri

mechani sr’rsof t he ci \ﬁglt‘ﬁﬁ? ﬁfsﬁpaﬁ%ﬁﬁﬁ@%&econtactso%enandtheMﬁE 15
shows an_ort hogeiiRdntiil9 thVed td the FINSET StadR! act support nember and .

housi ng i ncluding the arc runner of the circuit interrupter of FIGURE 1; 20
FI GURE 1 6A shows a RGURE/1@shows 4 side elgyation phrtiallyrbtaken away iofitheabtating

circuit interrupter of F| GURE 1; . . FI GURE 16B shows a_front
view of the ho8&s eappghanism and anti-weld interlock of ghecgypeuit tferrupisief an
ort hogonal Vi ew;gf;g'e housing of FIGS. 16A and 16B; 25

FI GURE 17 shows an expl oded, side elevation, partially broken away

orthogona view of FIGURREINT shdRvsahloMhoeowal viewosf 4 dagn tidéd= conductor for the
circuit I nt erruEt er of FIGURE 1; FI GURE 18 shows an

ort hogonal vi ew par FIGURE b2 shesvs apostionef the erossbar piranggment into whichjthe¢anng
arrangenent for. the dc;i rcujit interrupter shown in FIGURE 1; 30
FI GURE 18A shoﬂgeﬁﬁ (ﬁpf)ﬁ%igonal vi ew of one section of the auxiliary

?Wi tch modul e shown FGUREI S $hold'a side elevation partially broken away of the crossbar and
' cam rider of FIGURES 11 and 12 operating in conjunction with the movable contact
15 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;
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;
20 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;

FIGURE 16C shows an orthogonal view of the housing of FIGS. 16A and

16B;

25 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 l.;

FIGURE 18 shows an orthogonal view partially broken away of the auxiliary
switching arrangement for the circuit interrupter shown in FIGURE 1;
30 FIGURE 18A shows an orthogonal view of one section of the auxiliary

switch module shown in FIGURE 18;



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

switch nodul e shown in Fl GURE 18. FI GURE 19A shows a front
el evation of the circuit interrupter of FIGURE 1 depicting the
under voltage relay arrangenent; 5 7 FIGURE 19B shows an enl arged -
view of the under voltage rel ease mechani sm of Fl GURE 19A;

FI GURE 19C shows an orthogonal view of the under voltage rel ease _
mechani sm of FI GS. 19A AND 19B; . GURE 20 shows an
ort hogonal vi ew of tFAGUaFrk&ﬁﬁhqwa@rqrﬁlﬁseﬂalmwéiw%mmémenwm%%&kﬁ in

FIGURE 1 but w ' ] h barriers in place;
FI GURE 21A shoﬁ%ﬁﬁgwyﬁﬁﬁg&gﬁg&% orthogonal view of the circuit
breaker of FIG 1 f RGUREI9RSKows a front elevation of the tirédiRntetfptérVFFIGURE 1

partially broken away orthogonal - view of the circuit br eaker of
FI GURE 1 from dbpicting theamdersvaltageirglaycarrangementN rai | attachment region; 15

FIG 22A shows an o vi ew of- | oad or . Line termnal .collar
embodi ed ?n the preﬁ&ﬁ%}%ﬁwm@wgedavwwoﬁheunderv fage rolease s ows an
ort hogonal vi e‘ﬁﬁe@ﬁaﬁi&ﬁo‘fﬂéﬁkﬂwﬁl G 22A di sposed upon a line

conduct or. Description of the Preferred

Enbodi ment 20 FIGUREI % shovgs anwsthiogonidh ietv ofthe gadervdltagegelease 1 and 2
in particular, there is shown a nol ded case circuit breaker 10.
Mol ded case ci meghanisgpn@5FEES.1190A ANDY RS 2 | ower base portion 14

Top of the primary SNIERED Hiei o ofbodiel vl St Bronisiprepppter SBBFIEC "

secondar yQ coVetha? $hdVay inl FIGURE 1%Yut Gt lintefphRseosme dolighbaefiers i platdier ei n into
whi ch 25 nanepl ates for the circuit breaker 10 may be di sposed. There

is al so provi ded onFIGURE 21A shows ayartially trpken awpyasthogonal svieyo ofsthe zircait
push-to-trip ipterlo er as w/ll be descri bed hereinafter. The
secondary covegr%erﬁlgg%ﬁb&’@&a?hom the circuit br eaker
rendering sone inte e f ' ' r ' .
@F@Eg@vgltq]%ﬂl}?vs& pah‘i@lgf%f;iféfnig v o?ﬁmlﬁgfmﬂw éf%?c rOlit

mai nt enance and the sass e entire circul reaker .
In 30 par t braakerrof RIGURE:T frofiothy backvsty asiad depiyt thé DENGrail attadhinfehy regéon; ces -
such as under - vol tage rel ays, bell alarnms and auxiliary swtches,

for exanp!e, whi ch ¥i¥)23fxshows an orthogonal view of a load or line terminal collar
'?he secondar ydgli@éélggg“ E‘ rp%sg&fi ?er&xioggalé-@;t ?Lgoggma\r/]\gsf (2)§3 ?!ﬂgt gaioxlgd'?ﬂel "
auxi liary or secondg|@. 20 §Hows%anidithoBénal vieWPbfihe collar of FIG. 22A disposed upon
a line conductor.
Description of the Preferred Embodiment
20 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.
| 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

[
W

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
breaker rendering some internal portions of the circuit breaker available for
maintenance and the like without disassembling the entire circuit breaker. In

30 particular, the secondary cover 22 may shield auxiliary devices such as under-

voltage relays, bell alarms and auxiliary switches, for example, which will be



cover 18. Additional holes 30 which feed through the auxiliary cover 22,
t he primary cover 18 and the base 14 are provided for bolting the
entire circuit breaker 5 assenbly onto a wall, into a DIN rail back
panel or into a |oad center or the |ike. 8 The auxiliary cover 22
I ncl udes an auxiliary cover handl e opening 34. The primary or main
cover 18 includes a primary cover handle opening 38. There is provided a

handl e 42- whi ch, protruydes thro t he afor ntionged,auxiliary cover ndl e
oponi g 34 and deHEtusH BREAARGE  HPlen SF apaBings ok ork progided Hb e shefan SV 22

tilized in 10 . Aner: ) H
i rourt . br oak orton s EOLRRs fOF RREhira In BRRIAY O SecBafark d6yér 228 Heprdthaty "7,
has been tri ppedver I8. WddiGbisa? hbRs B0 Whichfdedthrough the auxikidtyicBér@2{ then of the

status of the circuit breaker, that is whether the circuit breaker is
ON, OFF or TRI pe@Emry Toeard 8iagd sheshase héare provided for balting the entiye cisenitbnegkdrar

28 radiner ARTBIb PR 4 80 1R kB Peel ot Riopdcfire SEBTRE G ng |
upwar dl'y The ahiagﬁgg&aebﬁz ﬁﬁf&&?%h@ﬁli&g%ﬂbé}%aﬁagogé?iﬁ% twpmg f’ﬁ*é‘??@’e 23A

of the aforenentione conbi nation push-to-tri erloc r
the details of ostmaiicovelr (18 lmcludesa primdry cover handle openingn38)cThere isgprovitied a . :
There are al so_shown three | oad conduct or openings 46 which shield

and protect | odandleAdiwhick protrudeshrough she aforementioned guxiligrequer handle cted i s

20 th - [ | £ L. ' ' ' | mted
o thr ee- phase cberng 38 and e prhfRBler valdE bBbuind . THERIALH: IShafiBeq ™ | o
LI NE terggnal s thdudithalidahndt@o open and closéQh€ édrtets bFthe @it Breaker manually

Referring now to Figure 2A there is shown a broken away orthogonal Vview

of the circuit abdéxteset thocirenit breakee whom itdias bean tippes. 11t may alsotbeprodded ast i on
push-to- 25 tri.p .and secandary, cover. jnterl ock er .23.in place.. I'n
art 1 cul ar - e ABApdiasfon of e stas ne Giretic repiGl B MHP st e St BrFaks
portion 23A whi yfed : ' There is
al so provided %@’eﬁﬁgggﬁw@m%}%ﬁ?ﬁ dr‘r% giﬁagggﬁtantefbnﬁhﬁﬁ&ﬁlc@%r is
connected in i greyve@2K fog captaegsthe icombinatibn pish-teftrip dnreriddkanadbgrinave 22C
such that _nenber. 23 nmay_ nmove upwardly or downwardly in the directions 23H
and 30 13 23kmasyer whichval bedesaribed moge fillydierrinafies e Protyuding upweardlyar t  of

t he nenber 23 i |.r St .0-trip L rE] d
oppositely di slpt)%rgggl% ng rr%%t?t,lguf(l)ér{ oi) "ﬁ%‘Rg? 2%&9% h?ﬁéﬁpzy& o{'{h%r&fcﬁ-gr%e&?oned

-9

_ NRERBInatidf plish-Rripisietioct Membést dexdild of Which mAll bendiBFlIBF 23D
Provi ded rear the top of the nmenber 23 is a set of shoulders 23E

whi ch separ at e explgingd ibereiradigr. oTharéare also shown threerisiad apnductorepering246 twhigh i t s
push-to-trip.regi 3A. The shoul der 3E.abu ... upwardl, ai nst
Phe bot 1 om Sur Al w1 et oed i TPt spdvmy, Thecimvit hrepken depited 2

20 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.
Referring now to Figure 2A there is shown a broken away orthogonal view
of the circuit breaker 10 in the mgion of the base 14 with the combination push-to-
25 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
which is connected in interlocking disposition with the aforementioned groove 22C
such that member 23 may move upWardly or downwardly in the directions 23H and
30 23K, but may not rotate or move otherwise. On a lower part of the member 23 is a

first push-to-trip tab portion 23C and oppositely dispose thereof, on the other side of



5 | inear notion in the upward direction. The m ddl e bottom portion of

t he nmenber 23B is designated 23F and it provides a seat for a
conpression spring (not shown) whi ch bi ases the nenber 23 in the
direction 23H. A rotatable trip shaft 200 Ps shown which will be

described in further detail hereinafter. For the purposes of.-this
portion of the invention it is sufficient to say that the trip shaft 200 is

oppost 2.1 1 ARt ke s et bl B B 1
' i on 200C wi i o] it et . !
ranner (0 be b GEBReE 7 i P8 SPshuderne which sepsbf B chtay bt en @

provides the atemBifafibn Gieaibef 23 &oindits plidhto-trip figioncd3 Anf Theshoundders23E atiut t he
push-t o- trip surface 23A is actuated downwardly in the_direction,

23K push- t o- t r upwardly against the-hottony sufage of the secopdary sovarda to preveativgtheroop
whi ch i i gidl. ttached th .. t.aty haft..200,.i

member ;s !tgl ré‘%ﬁ%én‘?tg@e@ _?OFP‘Z%S dirgetion,, %ﬁr"?%@ﬁeg’ﬁﬁ%%mn °ft_hg msegxﬁl%r 2ause
a tripping act ?§§£’§’Pg§i$i§%fvieﬁt’dﬁlg ig%tggiﬁgﬁasaﬂ foriaceomtiprEsionapting (ot Shéwn)

secondary cove er 23E has nothing to abut upwards
agai nst whic¢hbiases tiemember 23nin¢hedirdction 23Hp erxatable tnip shaft 200tis ng on
portion 23F which causes 20 t he nenmher 23_.to be _forced upwardly_i.n the
direction 23H sbowefha&w’élrbe&esmi@dmﬁn&erde%hﬁe%@%rfoggﬁlqﬁgp?%gfﬂsﬁsi ng

t he secondar ver 144 e {. . i . : agai nst
tab nmenber 2%0&8%05@%%'&%%3&?@%“8F%%aﬁg ﬁ%e teraﬁh?ﬁ %g%ﬂe‘d ]
rotate ipgthe gbtagsnally by fsid épving in tie'ttatibal directitnl oppositdtorthitahbwh at

Consequently it can be seen that the same nenber 23 may be
utilized to tri200€hRotitionwf theonemken206yin g directiom2QACGwill eause p&tipping af the ¢ he

shaft 200 either hy, downward notion in the.directio . .. 23K when.a
push-to-trip a@%rﬁ‘§¥P¥9ﬁk?r§n Pé?f&“?’e‘ﬂq’ﬁrdgfﬁ?bﬁﬁgﬁ‘ieﬂmhﬁ? ng? qombg%x.oairpeé}é%rgﬁ
23H i1 the Secﬁm .tﬁ@%ﬂ%‘fedxéxti‘bﬁé@%ﬁ?ﬂion.%OCi either of two nfaRh&S." 1fiHe PASH-fo0
Figure 3, a longitudinal section of a side elevation, partially

broken away angripsurfical2By is actpited iowhwardiyhia the dicedtion/23Kapesh-tb@ripsallepi ct ed.

In this 30 epiction, certain key features of the circuit Briak r are
shown. 115i s t anaseber 23J will impipgevpandabimember 2008 whichisdgidly attachsdto

al so be described.in .qr er detail . o ;

T0°° 7% 90T nafin RGO T sl Sinember o rotpfe s shafl 200 n the direction 200¢
conpri sing a shfd cause a trippingBétiin GTIRCERNuKt bréaker) COA therdtherhahd,ifthesher
assenbly 58. There is also shown a contact assenbly 56 conprising

a novabl e cont aedondany co8ers22nis oernovethe shiudden 23E has nothing tegbuthipwardsragainst 62

and a stationary,copnta arm 68 supporting thereon a st.atjonar 5
contact 64, AnUBiehs eRcsafihs ComBIeSsian SIriog Scfing ot RATtioR AaF SHRSh.GALRS

nechant sgy . the mefifier¥3 do BTofled Gpwilly ininé WidciBh 29RIBY the BAIGH dthé er - The

operating nechani sm
compression spring thus causing the secondary cover interlock tab 23D to strike

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
25 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
23H if the secondary cover is removed.
Referring now to Figure 3, a longitudinal section of a side elevation, partially
broken away and partially in phantc;m of the circuit breaker 10 is depicted. In this
30 depiction, certain key features of the circuit breaker are shown. Itis to be

understood that many of these features will also be described in greater detail



simlar to and operates simlarly to that shown and described in U S

pat ent 4,503,408 issued March 5, 1985, to Menna et al, which
patent is herein i ncorporated by reference. There is al'so shown a
trip mechanism 66 which in this 10 nonl®i niting enbodi nent of the

i nvention is an el ectromagnetic trip nechanism It s to be
understood that in other enbodinents of the invention a thermal trip
mechani sm may conbi.nati on of .a ther malb nechagf&m and

an 2 BerebesticeLhes is ShoB T ARIAGHA SR AR StHion bt tpripriStie &

The sl ot notor Pole) :Rin?ﬁﬁ : nbly 15
54A and a separ@gﬁﬁ%ﬂ%{?@é“o@aﬁ%%g?e as err'g‘fr?s%gg? P?%e?h%%é{ag?gl%&fﬁrﬁ?or
assenbly contabtledsériblly S8onpkising adnovabie- doytast atn §8 suppprtihgithereon al ot

not or assenbly plates 74 whi ch are conposed of magnetic naterial.
In a |ike nmanndnovaplegontact62 amst pstationary contacs 3un B sypRortinghieregn g statignatyos ed

Ll'so commased SPIRRE AR SRR meckanisnthE siaten depisted, (THE RRciaing Rk fighidl °" ©
sl ot notor aSSWW&B&%awmrhammﬁhﬁheﬂmoga&mgM&hﬁhﬁh@i§4 and

78 respectively, forman essentially closed el eCtro-magnetic path
whi ch provi des sirhifar to and operath siniladydo tiat siwnanddesaribed 9n $hS.patentd

described in U S, __patent 15, 059 i ssyed .June 4 1974 to Spoel man
and entitled "&1% 1?%\!93!“?45&‘1 &lgﬁﬁtﬁ@%@eﬁ’*épmﬂtm herein \pgnet i ¢
Openi ng Means. % USSR el

chute 80 havi nén%%%%ﬁdggﬁﬁe&% Théte genera?’?‘%&ﬁ%ﬁ%ﬁlg}grﬁ& a‘r: 9‘0 f-set

arc chut ¢0pl at e@ndimiting efibodipat ofthe inventien isSh/lectro-magnetic Temechanisat.Shh
provi ded a | ower runner 88 which is not part of the arc chute 80, There
i s al so provi désitosbe understagdithatdn other embodiments of the inventioparthermgl trip Fi gure 4

d Fi 13, .th | v f ] | .30 .. . ' f.th
circui - br eakerierbansman e wilirSS o s pBabirRiGi HEh e i e bpciin dad o'
assenbly 100 m@i&%lﬁ@gﬁ@ﬁ@ﬁ&%,@&amsg{ﬂapgehﬁmi rcuit breaker and which is

rotatably I sposed on an internal portion of the base 14 -
(not shown). Movenerfthesiotadtonvassembly 54 includes @geparite mppédraiot metonassemblyr
whi ch wi I% be (% cribed he{egi nafter, causes {he crosshar

10% and
the assoé?at ed |asepyatedpwersiotmetar assembly34B. | pper $lok metor gssembly
L > . . | : | |
oSt Ll om of S4fAdnglultty S48 BEHy T fiafed HoBL or dotb dsledibly BliseO 740

nmovabl e cont actwhi¢hare @omposedt oftnsdgnyticinaesiak dnd(like nfanner lower slopme®dr pi n- 104

which is disposed in the novabl e contact cam housing 102. There is
one novabl e codsgably:plates d8aradisnared irothe dower sial materassankly StBalaves.

D sposed - asserihebafs P 4abhiSo SR of ARGl The SALLShUR BP0
20 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
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.”

25 The arc chute assembly 58 includes an arc chute 80 having spaced apart

) generally parallel angularly off-set arc chute plates 84 and an upper arc runner 84A.
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.

Referring to Figure 4 and F fgure 13, an orthogonal view of an internal
30 portion of the circuit breaker 10 is shown. In particular, there is shown a crossbar

assembly 100 which traverses the width of the circuit breaker and which is rotatably



way of a spring 112 (see Figure 13) in the upward direction against the

novabl e cam 10 110 (see Figure 13). During assenbly, the cam foll ower
110 is inserted into the cam foll ower opening 114 in the housing
102 in a longitudinal direction and then rbi sed upwar dl y agai nst

the cam 110. The spring 112 is interposed between the upside of
the bottom of the housing 102 and the bottom of the camfollower 110 thus

urgi ng : .the camfollower 110 i ns he bottom,surface.of cami ng
surface 106 of dgqg@seggmanm@gpﬁ\!l\ge{uog asg ﬁﬁ%"%ﬁ“ﬁ@' %?W%gf’fma Wfect to
t he crossbar a . . : : C | ree
to rotate w t niEe i L84 2 Blanhuhich will by GESRHBA Rer IRARGECadia T Brdebar

crosshar assemby ad@the associdéd Mbvabiley entact arms $Storrotateipedr aut of & dispositien t he
movabl e contact arm 58 can rotate upwardly about the novable contact pivot

pi nI i 1Mﬁ¢lnple¢esm§blﬁdonumse626m0mr@nt qaagdiémszt;mf@@mabﬁ@f BYHY | t
surface o | at SRR soptzets G Haph migtlf comBer 3 s¥s Rl iBied Wb,

cam follower 13f g?{gﬁfzt. WicHN diﬁﬁq’.ﬁ {iPhe Rfovable Qa4 cam housing 102! Mhefddyabl e

contact arm 587r ot S In uniso he rotation of the housing 102 as
housi ng 102 i s ohehmiveblecbniaktdaschousingdd@dfer each avable cottactiamn 58 tDisposed t he

| ower Jlink pin 144, Also depicted in Figure 4 js a portion a
sel f - cont ai ned intheimevable contact cam hpysing 'éﬁcfaﬁ!fﬁﬁﬁ’f"%@lg‘ﬁ heafpmgmqegﬁ?a

described in greater detai it . N
Cont i nui g o PEpeR aehihE 112 e Pkl IR devard direction sl dig fovgble cam
operatingo 110 (sc@Fg@s 13)n ﬁ&iﬂgsahsd@ﬂiﬂgs e camdollewer 1110dslinsdroed inpethe icamg

mechani sm 63 conprises a ] andl e assenbly 126, a cradle assenbhly
130, an upper ffolipyver opeming 144 in the hoosing 102 in alongimdinnl (direetion angthen raised 144,

O ORI TR N

Lo | st | _ -
[ink 140 by way o Rhgol feBothE1 0 ald WEEATADENE bl flloWer (DRSS by ©

There is provi dgtcam follsiee 1 56 agaiist vhebattoibéhrface or camminigisotfacesi G6atfahal | y
di sposed between parallel , spaced apart operating nmechanis

support A®mber sontaqt army 3% ltds fosbe-nated with gespectite the qresshapassembly AP that the ¢
about 5 cradl e, a } \/ ' . N |

assenbly roll elmolvgﬁle c%%&gpéﬁ{-‘ %Pgteeim% p%%tgggts%%%ﬁséngs é‘g%ggfg Eg’egéﬂﬁ !g

handl e assenbl yf #iRfrbsibaitREerbIFA00LIn Gitain dynamic, eledtroTignete siaationd, teont act
with a portion of the cradle assenbly 130 during certain

operations of mmvablercontact &rmeskeansrotate vpwardlysbgetthe mewabln eprtpeiafivetpin Ther e
Is al so prqvi ded mai n.,.st.op bar. 168 which is .also |aterally

di sposed bet V\/eelﬂ""luﬂgerd'g% hiod ‘rl}‘d“gh %’Efﬁlﬁ Pree hggygonllghsﬁatgigﬁmﬁﬁ?t 168
abut's angn st 0Pgidhsifbf b§ Meackish bf file rEdrdhdsisface or latching surface of the movable

contact arm 58 and the cam follower 1 10. Under normal circumstances however,

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
25 - switch and alarm lock 320 which will be described in greater detail with reference to
Figure 5. .
Continuing to refer to Figure 4 and also referring to Figure 6, the operating
mechanism 63 is depicted and described. The operating mech_anisrﬁ 63 comprises a
handle assembly 126, a cradle asserhbly 130, an upper toggle link 140, an
30 interlinked lower toggle link 144, and an upper toggle link pivot pin 148 which
interlinks the upper toggle link 140 with the cradle assembly 130. The lower toggle



novenent of the novable contact arm 58 during a circuit breaker opening
" operation. Continuing to refer to Figure 4 and referring
once again to Figure 3, the line terminal 71 and associ ated | ower
sl ot motor assembly and fixed contact suppbdt menber 246 is shown.
The fixed contact arm 68, the fixed contact 64, the arc 15 runner 88
-and the lower slot notor assenbly 54B all conprise portions of the |ower

| ot ot d fixed t t 46 ,
Cont i nui ng ?353!5?61#43%1»@9 ?gt&%w%%sd%ﬁﬁﬁﬁé&pa”%ﬁélsﬁnslﬁ%m w83 Offhe; e

E:(r)imgri ses: a shu 1§tg}o%glealﬂﬁcﬁv&gﬂ€t1§§ ?dgo?ncépﬁyé%lgﬂ S?(gtzad,

a spring | Oadedvlﬁd:mgaéraﬁ? Elspbsdarbetwﬁeeaqmanel % dﬁpiroqﬁhiﬁhﬂgmécﬂﬂnisﬁf or
l eft disposition by the spring 92C in a normal condition,

spring-1 oaded pguppeyomembers\ifl c Fradle assembly- H39aa|&ae wmwﬂwém%Mr

arrangene t

i nt er connect ed cf%lleaassemgly pwm(?ﬂﬁ)loﬁ?eé%fsw‘iz}gw fs@%ﬁ%fg tr?cﬁ?il%gal Pﬁgs °e

320C1 and 320ChidH 1s%1§j>8§€d iflland b@ﬁp%he& $y the handle as&¥nbly 426l irP$ach 3Gndrineeas
320C1 and 320C2, the coOil 92A is ‘energized thus causing the 25 pl unger .

92B to nove t oto inake inghbaniph contactwith & portien of thelezadieassergbly 160 uring certain he
trip mechani sm 66 to trig in a panner o be descrifed hereinafter.
Once a tri ppi nQP%FP the circuit b rwmﬂsbsdiesqr#sd FroinaBs. ﬁi%ﬁg%#?ent 100
rotates upwar dkﬁ’ A‘xg&%es @9&‘&% h is also latel‘;llgvaﬁfshf)&'a HefvdeAGhd {;ﬂé}&nﬁé‘us

causing the sp plfunger o nmove u

openi ng ife cowmsdrmexhbéﬂsqsaswstcﬁyrbaiazss Abutpal/eops aw\@msffmmrbmow:se
supplied 30 to the coil ich may have a tendency to burn it out. After

the signal has nswement of the movaklggortactiarm $8tdweing ﬂmwsbweisermamag@eeraume

spring 92C causes t | un

5 rove COTRRUMEEY foleido EFeyin 4 aRd Ffefripg oncs agein tg Figwe Sae 198 ar a
later time. Theerff 71 @hd associated 10&13%1&%&& ﬁééﬁb@?anﬁgﬁx@& coitict ¥R igstmﬂ
variety. It can be dropped into the previously descri be peni ng

18X to thus bemember 246 sshoive. Jbe fixedicontacarm 68 the fixed centast 64, the arc
describe preV|ousI in case for,the shunt trip 92 co i.ses two
snap 5 to&éﬂ‘ﬁégs %‘E@@q@‘z siptanesonasiembly lo@n}msra@erttoage?ﬁ@r 10W§r way
of flexi bI e SNgRt hﬂ)torasse bly a&gﬁ%@é&@g&@g}t%gg&rbggcase portion 92G

which in turn |nterconne enlt ng 'H in case pOFtIOﬂ

92J. In another errboxbnﬁﬁﬁih @cfre&“é}&ollrrgtw#uwﬁeﬁ&lwdebmmﬂapomonofthée:ﬁprI be
hereinafter, the shunt trip arrangement 92 may be replaced by an under

vol tage modul emeehasismiobiande shuntdrp exdcs 92. gFsshant toipt92) dompirises: raaslptattnn 0
Fi gures 10 and

Figure 3 an or F%Zé%g vi’rhlgf momlal[ljhgor} Bwéglzgggépnng [oade (Pwﬂo 9{2ﬁ ‘YIHE oper
cover 18&qFig. sﬁ_&ng “RABMER tROBITDP 18 dibpdsitfoni By tRE Siing™2C inQforRal Ediflition, a

spring-loaded plunger 92E which is spring-loaded towards the crossbar arrangement
100 and a microswitch 92D. The microswitch 92D may be inte'rconnected toa
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
25 plunger 92B to move to the right against the force of the spring 92C to cause the trip
mechanism 66 to trip in a manner to be described hereinafter. Once a tripping action
has occurred, the crossbar arrangement 100 rotates upwardly or in the clockwise
direction to the right thus causing the spring loaded plunger 92E to move upwardly
thus opening the contacts of the switch 92D to prevent energy from being supplied
30 to the coil which may have a tendency to burn it out. After the signal has been

removed from the lines 320C1 and 320C2, the spring 92C causes the plunger 92B to



circuit breaker apparatus 10 di sposed in place is shown. In particular, in

Fig. 5 the under voltage relay 92 and shunt trip device are shown
di sposed in place having part 15 of tq§|r col l ective protective cover
broken away. Al so shown is the self-contai : auxiliary swtch

320, alarm 324 (see Fig. 18) and associated wiring 320C. The | oad
conduct or openi ngs 46 are shown on the right and the panel nounting holes

2?5 :aur:]cel erati H’r?%%%ﬁ’ﬁi?eﬁass owi I tOﬁgE‘b‘r#‘?[‘ﬂgacﬁﬂé&sﬁé%%%rﬂaé?ggé y 54
on the riont apg i o293 bf e Mot var %g;rlté’&bedmﬁﬁta:hﬁfthepﬁbﬁuwper sl ot

not or assenbly es stac ered, upper sl ot tor

assenbl y pl at edeséAibedopbning8X twdmebancuyefadchytth@semndmzom&mammat e 296
of the upper slot notor assembly_ housing 291 ich ip turn,conprises a
portion of described previoysigy The droprin case forthe trip e CAIpRRES fO S8R | ef t  of

e, S10t 4100 oL A5BR0 Kk 026 sy s2Joh By 356 ol PP B
paral l el , anguhgdi Mraigemess %F%s&aberﬁbhmwﬁéh@immmmmmﬁﬁn

arc runner 84A is nost prom nently Shown. Referring_once
again to Fi gur epshing:92H iirecase portionf92J.nk another embodiment of the mventlonas will be

b Kk 10 d th th t
dep, ot ed. The. deserb herbingRee thehiat i arangsipeat & By bR AFRAGOIYARINEL e or
open, 4 5P9S1 {1 Ol IE kM decrvld 5 atep@aalmnqesysahamgﬁws St op

bar 168 is shown I Cl en to prevent” novabl e
contact Hy m 5819ApBandCating significantly further upwardl y in a

14 cl ockwi se directign. Crad|e assenbly pivqt éﬁg rts
cradl e assenbly 130Referring now to Figyes> and Rigee3 ’F’rﬂﬁ‘ |vd "égg Pyye

164 abuts agai ?42 M@ ﬁ{a‘p %é{[réd'gl@ (ﬁ%S ﬁgxtehné)vEd and songtggf thé Lcmalaﬁo?‘ﬁm of tﬁg’o

In certain ope ani sm pI n
164 rolls agai ppuifbrealet appiratus P08is ngaiseawgmeeﬂs@ﬁo\fvﬂrmﬁmwwamgos thevi ng
or 5 rotating the cradle assenply 130 about cradle assenbly pivot pin
160 i n a cl ockunder voltage relay %lland(shummnp dcvu;ehae showndispesed in place haning part

. Ccircuit breaker_in a nper whi g escCr.i rej nafter.

In the dl%posi of heiren %‘VFrP“FtF"élYFé"’Ber Qr eé‘r"??@éﬁ é‘?&&m ?’%s '}? i
shown in its | tkhAN SEE WS r 39 .
of the latch Mﬁ%s%gf’g@ ﬁ?ﬂ%?&g%ﬁgﬁgfﬂmaﬁimo ywjllatchzdggt'lc;llhjét)m%%S A
pair of side- byorsiudtor apérngsH6lite showmomﬂree@nmdthplpamjsnc(umnghbMDBanch i s
shown in U S. patent 4,503,408 is_ dispose in the opera{mmg
nmechani sm 63 btéxew@emar@rsbompa theeft. oﬁlséﬁh?mlsrf»éﬁﬂlaéma%F rajion chamber

d the k t di t le |
e Y R o S "thsﬁgbf“%"d”*ﬁ?ma@%%?énﬁ%%%h”
agai nst jde i njiprerdirat Gpper slot motoﬂa%&e?ﬁbl}gﬁA ihclidd3 statRed 6r IRY¥E RipPer slotom
unl atching the cradle assenbly 130 because

motor assembly plates 74 sandwiched between a front plate 292 and rear plate 296

=y

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

25 spaced, generally parallel, angularly slanted arc chute plates 84 of which the upper
arc runner 84A is most prominently shown.

Referring once again to Figure 6, an elevation of that part of the circuit
breaker 10 particularly associated with the operating mechanism 63 is depicted. The
contacts 62 and 64 are shown in the disconnected or open disposition of the circuit

30 breaker operating mechanism 63. Stop bar 168 is shown in a disposition sufficient

to prevent movable contact arm 58 from rotating significantly further upwardly in a



15 the other end thereof is fixed in place by the trip bar assenbly 200

whi ch is spring bi ased in the counter-clockw se direction agai nst
the internediate latch 176. This is t he standard | atch arrangenent
found in all dispositions of the circuit bidaker except t he

unl at ched di sposition which wll be described hereinafter.
I'n the disposition shown in Figure 6, positive off-link 188 which is biased

20 agai nst rotati in th e _di e.ct n ab S ai nst.th
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greater detail with respect Figure 10, will not cause the
contacts 62 andestibed hwpuftat dnghe dispositignsshowndy Fzguee 6, in@omediatedatch 176 is
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15 ses e asse y“ cut out t agal

positivel®ff-I |cainpmsﬂen sprduigsi (Aot shown) such is owrindJ.Br patent 4,503, 408r1$ ﬂrsposed
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This clearly i mbsaxpe@tmamechﬁusreéﬁtbsmegnm/f@pm@m@pﬁmh@dmmblgﬂ

openi ng oper at i to Figure

7, the arr angeﬁ%fh g?“ ?ﬂémﬁl gﬁ?%tﬁg%é%rwwg?t llgéqei'ﬁe {en51 ngh for the
circuit breakegfdrBmbmfored Shfitgstias B &dbnG o 1648 poiicn P Ramist tHRInRAnediate

el ectrical current may flow fromload termnal 50 to line termnal 71
t hrough the latch 176. cLaske 7@ sipracnted §ona nnlaghingfthe tmdblasmbly b3@ hécanse The

o7t ¢ hub causRHpSAsgIcpeTsetis Enedinplien by e B ooty 200 whichds st 1o
the | eft or inymuCohEEsahRclibiishsr HEEAbH ABbih R GRAbAGEUREN 176, Thisis

I nternmedi ate toggle prvot pol nt | nf uenced by the tension

springs the ﬂiﬁc’ﬁf&lﬁfbhtdmngérﬁer(t mm&ih alldispasitlongofithe cirauit rbakehexdepid| e
mechani sm 126 to cause Eer and | ower, toggle links 140 and

144 respectivelle W‘ﬁk@ﬁ@%ﬁ@nﬁﬂyﬁhw be described heseiglteri n Fi gure 7. The
ti f th t { 1 | t,al
hter Connect  on i ¢ I Eiraughes o pR it Eigts E BBiFut ik op e fleser
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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
25 positive off-link upper portion 189.

If, on the other hand, an operation tending to open the circuit breaiker
contacts resulting in a movement of the handle mechanism 42 in the clockwise
 direction to the right as will be shown and described in greater detail with respect to

Figure 10, will not cause the contacts 62 and 64 to separate such as when they are in

30 a welded-closed disposition, the crossbar positive off protrusion 101 will force the

~ positive off-link 192 to rotate in the counter-clockwise direction to the left. This



to force contact 62 into a pressurized abutted disposition with contact 64.
I n conparing the arrangenent of the elenents of the operating
mechani sm 63 bet ween Figures 6 and 7, the follow ng el enents
remai n unchanged i n disposition: The 20 15cradle assenbly 130 remains

| at ched by the intermediate latch 176 as influenced by the trip
assenmbly 200. In addition since the novable contact arm 58 has been
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cause conpact 26 torotae & the Yefobrin a counter-clockwist directivh thas éamsmg zhec| osed
circuit between | oad conductor 50 and |ine conductor 71. I n
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contacts as being Correspondingly, in the : representation
depi cted in Fi shoven ih Figered. tThe asmmlaunmfﬁﬂe sforenfeationed pisitioaciauses ¢hel 0

handl e h been, rot ated to the ft or counter-c¢lockw t ati onal
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particular, the fBRlchdﬁta%pes iﬁm a Iprdsgurrzeh ab@ekd!dispasition with conta@t6RNEL i C Or
nagnetlcally i nduced di sposition of the circuit breaker in which the 15

circuit breakefomparingthe gaamgmmnéﬁ%thc nlen@gpmfslee QRS’@IMGW@R@!QW&@ ketweenot her

t | f. b
The 't he conduEissrest it e rolloRing SenbntS Fertiin iithafigtd Efisnonttih dnes| o e"

sol enoi th@ssenBladlehésdntblp' 199 'réiﬁ&iny\mdh@d b the mtemedxaﬂerlaten P96 8flinBlusitdedibyal | v
bet ween the | oad conductor 50 and the novabl e contact arm

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 fof being ina

25 disposition to intercept the handle assembly cutout 137 in the event there occurs an
operation tending to move the haﬁdle-42 and the associated handle assembly 26 to
the right in a clockwise direction in an opening or tripping operation while the
contacts 62, 64 remained closed. The following elements have attained a different
orientation in Figure 7 relative to Figure 6: The handle assembly 126 has been

30 rotated counter-clockwise to the left thus causing upper toggle link 140 and lower

toggle link 144 to be influenced by the spring (not shown) attached to intermediate



58 and is thus exposed to the full electrical current flow ng through the

el ectrical 20 contacts 62 and 64 when they are closed. In the event
that that | oad current exceeds a predeterm ned anmount, the

sol enoid 97 interacts by way of an el ectrol@mgnetically controlled
pl unger (not shown herein for purposes of sinplicity of illustration) to

I nduce the trip bar assenbly solenoid armature interface 208 to nove
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agai nst the upper armof the internediate latch 176 thus keeping

the | ower arm indicatest by 2 legend on the auxifiaryrsover 2% efthe eentacis being FLOSER. i p bar
assenbly internedi aﬁ}g | at ch i nt rfac

interface may have BELHRGIRY ¢ ?J t'%]_fﬁg) PE&?QWP?F@“?H%%‘E g?rﬁ?l“g
by the cessati pRcRiniddi 35 &phiG. rﬁgiardduwtﬂgma Qoﬁﬂaﬁﬁ%ﬂtﬁ&asﬁbl y 97.

In this 10 di sposition, the handl e 42’ i's maintained in an internediate
di sposi ti on behusesmatic bsmagnetically indusgandisgasitionioff thelvérc@it Gifakersinavhiciathes hown
in Figure 7 and, the OPEN state as shown in Figure 6. gﬁli.s'

di sposi t }dn befifeahbreaksr aytomagcallyopens mqesmswﬁleqtr@n@awna@ﬁp petimplus
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the circuit br ﬁﬁklsﬁd ¢oidudtor 50. InysHrtidifart alﬁdlexdwassaﬂaiymmtptéwdéd whiclRESET as
wi |l be described hereinafter. After tha the handl e 42 may be

rotated in t heinterpasedrelestriakiyibstvagh ﬁlazlpa@mrxd@;cnonéO and theamevable contact arm
depicted in Figyre or caus ontacts 6 and 64 to e ance again
and abut 58 and, éﬁ“%?@@?e‘#tﬂq{‘%ﬂﬁfﬁ?cﬁrﬁﬁi ngll%thfﬂ}’@P ?%@ ¥ hani sm
63 depi cid i Nebialds 62 dnd 64 when tlhy are close R‘ﬁfx file'evEie R hdt Qodd Gitfefit Sucebdi®
di sposition of the operating nechani sm 63 during resetting operation
i s depicted. Thaipsdetemimedafricust, thecsobenoidd7n mteﬁiébtsab;dwﬁyﬂfof an electro-magnetically

controlled plunger (not shown herein for purposes of simplicity of illustration) to

induce the trip bar assembly solénoid armature interface 208 to move downwardly,
in response to the electro-magnetic action of the solenoid assembly 97, in a
25 clockwise direction about a trip bar assembly pivoi 204 to cause the attached trip bar
assembly intermediate latch interface 212 to rotate correspondingly awéy from the
intermediate latch 176 thus freeing the cradle assembly 130 which had been held in
- place at the latch region 131 in the cradle assembly latch cutout 135 to be rotated
counter-clockwise under the inﬂﬁenbe of the tension springs (not shown) interacting
30 between tho.;. top of the handle mechanism 126 and the intermediate toggle link pivot

pin 156. This collapses the later toggle arrangement. This in turn causes the pivotal



remain open and is exenplified by a forceful novenent of the contact handl e
42 to the right or in clockwi se direction after a tripping
operation has occurred as described with respect to Figure 8. The
forceful novement of the arm42 to the 17 right or towards the OPEN

I ndi cati on on the secondary cover 22 (not shown) of the 25 . circuit
breaker causes fixedly attached handl e assenbly 126 to nove

correspondi ngly. The handl e assenbly roller 164 makes cgntact w t back
portion 165 of ¥lttﬂ§°mp%1$%'§’e1ﬂ’oq°§? ogkpyise ‘m"f‘?&ﬁytmﬂ’b‘s%‘fsg%e%f’% i se
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described spring. In this disposition, the circuit_breaker handle 42 may
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depi cted and breaker is ifl ¢RCTRIPPED/dtate. Onseincthistdispesition ¢heSciremit breaker miayice
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. agai.n. 15, . Under
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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
25 circuit breaker causes fixedly attached handle assembly 126 to move
‘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
tension of the springs (not shown) located between the top of the handle mechanism
126 and the intermediate toggle link pivot point 156 until the upper portion 139 of
30 the cradle assembly latch cut-out 135 abuts against the upper arm of the intermediate '

latch 176 forcing that intermediate latch to rotate to the left or counter-clockwise so



Referring now to Figure 10, a portion of the operating nechani sm 63 broken
away fromother portions of the circuit breaker 10 as well as portions of

t he novabl e 25 and stationary contacts 62 and 64 and the associ ated
supports therefore are shown. - | n 18 gure 10 the contacts are shown
in the closed state with noveabl e contact arm 58 causi ng novabl e

contact .62 to abut against stationary contact 64 as di sposed on

stationary contact support arm 68. A portion of th epar.af,i Q 69
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be provided for indicatjng_taqg .an, observer . t hat .t hg conjacts have
not opened, eve¢scrihedgmng: Iﬁﬁysaﬁﬁ%ﬁm’bﬁ!ﬁ“%wt&be@h?ﬂ&“dfe‘ﬁmay tion has

SecuL 0, o it oA e e St e
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11, 12 and 13, jddepémichtly pivovabout &8 pivoo | 4ikder the influence of extreniedly higham
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di sposi ti on. Thuerrem iy fway afiwesll uderstendpnagnetic actinai causing thecontagtsi2adod Phe

rear t hereof two.o sitel | sposed transversel i cam
fol | oner rear PR3%EALY A penodo&onme %(#F _&?‘BSWHW}EP@Y ioﬁ‘:‘frﬁé%ﬁ&gﬁ%l{){’ﬂ%&geo % here
are two 4¢ ansver fflskienbidldssthbly 99138 %k HedcYibed previously. This operation will be

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
25 and stationary contacts 62 and 64 and the associated supports therefore are shown.
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.
stationary contact support arm 68. A portion of the separation wall 69 between the
operating mechanisms 63 and the Iax-'cing chamber to the left is shown. The
30 . separation wall 69, in addition to providing physical structure for the circuit breaker,

also provides a barrier wall to assist in preventing hot gases from the arcing area on



25 di sposed cam f ol | ower front .tabs 115. On the top of the main body

111 is provided a camfollower top rear camsurface 121 and on the
front thereof is provided a cam foll ower top front cam surface
121A. The cam fol |l ower housing 102 di sposel‘? on t he crossbar
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the cross bar ass feﬁbcbysgég%méﬁg@tcieap 519 152tﬂereb¥1 ggﬁgg% oﬁé?aﬁﬂéepe‘iédnﬁb'l'.t

br eaker magneti e ion remndl ns
rotational |y ORndtlife drcuft bkéiker éﬂﬁme clob& adtthérefote odre ntist bosebdiseddant act

arm 58 causes the rearwardly extendi ng novabl e cont act cam surface
106 t her eof t o semvicing or otherwiseawerkirigrwith thedine amdad|deviges intesponneeted ywithithe o

121 towards the, ca eP{S‘I?ower top front cam surface 121A Wnereupon
it depresses tﬁt‘c'é‘g};ﬁ It ower 110 agai nst the spring 25 112 t hus noving

the cam bgl | over dovgqelfifie WalW 18 Figufed 11, 32 Ghé P9 Sthirk K SHOME £cani ollower,

crossbar, cam hoﬁsing 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 protrudiﬁg cam follower rear tabs 113.
Correspondingly in the front thereof there are two transversely protruding oppositely

25 disposed cam follower front tabs 115. On the top of the main body 111 is provided
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
the crossbar assembly 100 includes a cam follower opening 114 having on the inside
thereof an inside wall and a pair of 6ppositely disposed parallel inside wall guides

30 117 disposed upwardly along the housing 102. Disposed below the aforementioned
guide walls 117 are oppositely disposed, parallel, longitudinally extended inside



front of the camtends to close off a significant portion of the front of
the cam fol | 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 20 - follower 110 and spring.112
during current interruption. 30 - Referring now to Figure 14, a
partially broken away, sectional view of the trip mechani sm of one

o1 MO gl g § Mo Wiep asarOLS8 syt UBVRR| HateHBF SRR ¢
th f the trip b Is g‘?@(‘}u i ind 2
prg'[ (ralcj)di ngeupr -l&f%agrﬁ%dtl}eh%bﬁu?’;ﬁ%g?éﬂédw{h%r aggg%’@gmgg%éggﬁﬁre-
interface 208 pyphkdifiA gushed ikifartiyabiwards thereleThismowdhent continues un@hihei s

di sposed to rotate against a bias torsion sprjng (not ShOV\{l roynd trip
bar 5 as sreabvardlyi protrudiog facingsusfages ISA alignpyyithsthe fropto Pgomgh enbl y

e o0 S il s podt AbfhinpoiatBe sy tibs 115 BV Gfedibe fE02 iR AR dr B BpGHE | Y
i nterconnect edy 'tRﬁﬂﬁﬁif@ﬁk&ﬁ'ﬁlﬁ%&ﬁ%%@@s&fhatthe frontwardlydfaging OF

fl exi bl e conductor e rear nost portion of the novable contact
arm 58. A sol epgfatesl IBA undthgueatorarily facing surfptesdd SAanaycslise aespaetivelier ei n and
gui ding 10 therein in a_direction |ongituydinal of the solenoid,coil 216
a novabl e cor eammmdmdﬁom&%aem StfP%“qﬁ‘ﬁ{Pé‘BYeései%PE dg's
I nt er connect ed_w,t netic tri

y\ﬁﬂlﬁ 2&? d’?@%sag‘xtea %Pth% PLUR B?skgsed hetween tﬁéﬁ?@i’lﬂ% ottbm oSt

novabl e core 2 eon a vabl e core pfunger . 231.

There isj@l SO pe@ioh@Ethehdiiingi 102ahe e lowet inneriutfate ofthe edrn d 10 agginstwhicly
assenbly lifter 238, the bottom of which conprises a spring seat 239 and

the top of 15 itis seatddc iTHespressnteiof dhd spring J 2 maintaing theqabularanemsbersAld gad ¢ 1 j p
adj ust nent cam_ nechani 67. An r interface. '

provi ded. The rlrgf F{éarr%ftstg]e gragves 118 qnpiagalgﬁtrgﬁggont an_d redr p%gﬁgf%gﬂ%f"é%l%s?elg
around the mv?&h%%tgfg{ étfﬁn%ﬁ?mmafﬁo%}ﬂerﬁbf%%ﬁfle)_w%’?@‘lO fothe BBusing 102

the top and the I -rate nmagnetic trip spring seat 230 on the

- bottom to up\Wird ahadoivnohrd. s esstisedd ircBigares] 3, dhena mrghetic blownopesie at
230 on the bottomto 20 transpose axially, thus changing fhe %i rygap
246 wit hbut af tenditiomoeaues asopasdeseibed peeviously, contact suppast ipediate

i ded the b f t i . 0t fhes .
ol enor o arrat SRESY duies 365t {8 zFof 14 i HDGGRERAG R thslHEineing atached
f1ow ng cont&!6786imh ithut sdparatig Cbiadts 62 andé4 gdu: skovatu Thecontactedarth 51

causes the coil 216 to induce a magnetic field in the air gap 243
bet ween t he st attatiorel motion és Préferdgrtifromeontnuing inthe glock-wisadirastion by ther e

L S Sl b A e e SR RO b "
fﬂg rovatl e C;?%cgffitﬁe Qircdil Gredidr nii@RetidtRip opBhing b difit Rdgaifs ingiatenCy to draw
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 121A whereupon it depresses the cam follower 110 against the spring
25 112 thus moving the cam follower down the walls 117 to a disposition where the
front of the cam tends to close off a significant portion of the front of the cam
follower housing opening 114 thus protecting the spring member 112 from hot gas
149 which is forcefully blown over the wall 69 towards the region of the cam
follower 110 and spring 112 during-c'urrent interruption.

30 Referring now to Figure 14, a partially broken away, sectional view of the

trip mechanism of one embodiment of the invention is depicted. In particular, there



towards the stationary core 242 to reduce the size of the air gap 246 and
IS resisted by the nulti-rate magnetic trip spring 220. As the
novabl e core 224 nove towards 30  the stationary core 242, the plunger’
230 causes the trip bar assenbly sol enoid 21 armature interface 208
to nove downwardly-causing the trip bar assenbly 200 to

22 rotate about its pivot point 204 in a cl ock-w se direction

T 17, ot ey e o B BRI, s
away fromtne Wﬁﬁ%&f‘%@@ﬂé ﬁ&hlﬂéﬁ%&eidlﬁepraﬁimﬂé up\adly £2dhe trip bar

previously to to be Thi s causes the circuit breaker
mechani sm 5  assetubly $olendid ainsurednterface 208 protnadingtocthe right. yIrip'bliriassembly of
the cam 67 causes the air

.th . gap. 243 to change. The spri 220 is
formed with a A01s¢isposed tmotaie ww@s%a%nsrtorswnspnng 8}%?@%)@&?%@3115 AL yni t
ial | th at_the,bott L el |
il lonn aeserby BYOPAe offe Ve folg piss e By PSsRGo Bt commter: |

used R cRAEs el $dh,  AewaSaScHbEd I EFosly terdlisidispossd beidw asiembly
factors: continuous novable 10 spring pitch, different spri ng wre

di aneters, di f 200 esolenpidicoi] 2thtwhichisdntertoosectddewith load terminal §Aand by vy

i nduced in the solenoid coil current flow ng throu he sql.enoi d

will cause thea}%ﬁ@éﬂe’zéf? @ﬁ%@%ﬂ%ﬁ%‘ﬁ%‘?&i@ﬂ t%?@?ﬁ%&? FOTRCt; e
tightly und i 4 Brniitle Ss SohdFuiBh

whi ch the coil a{/T\AnP? %o%"za{&& re%ﬁiliﬁ@%ﬁfﬁ% nore I&gosel ?‘ﬁ\/\ou%d
spring codl pi tiedreimirhdirsctiondongitudinad of the sélenoid coil 246 atmdvablenove22h Thef t he
core. This allows for a wider range_of trip adjustnent whi ch may

be, for exanpl 8ppereasof thegaoyablgeore 424 isrintercgnagstedswith A snagnetcEPYDRET f ul |

ted t. _Th dj ust pent i ! lL.ned at
oast in o asserpRy RS Gordood i GntRd BERR aparebic ke b °
Referring now 991 Firfiere3s A56pfovitiéd @ rﬁ@lﬁ-rhfé%r'nﬁﬂﬁfpitéhﬁiagfféﬁdlﬁp%ﬁﬁﬂéfb' y and 20
fixed contact support nenber 246 is depicted. Menber 246 has a | ower sl ot

mot or asseptbiplifter:238, thediottommdrwhich Qffprises a spririg-deat 239 andithe tapraf
plates 78_are di,sposed jn a.. si de; by-.si de. | gyered rel ati onship.
These nmadhetic verticallydispesabls as,2 thaction pf the trip aﬁ}/us{@qpé C%’Br?befcg‘?"é‘amp
circuit of the | - ' ' -

El enent 254 i ssz?ggﬁ?ggr(ﬁ)llrt]&gaﬁgg%%?gﬁ ar‘t’l g‘?%@ﬂ%ﬁ?ﬁg t %grl? is%rhngof t he

| ower slot 25 220 isdispusedavand the movhble corel22dbétwedn the fixed sprivgydeet 23%6n | t
conprises a curvilinear menber having a central_opening or holl ow
recess 256 and the topapdthemeypbleomulticrate magnetic trip springrseatd30iasythe betteme 260.

There is al so previded LN ntact..su | 264.
The aforenenti M‘Eﬂf‘m&?&@%mbggf%u%spﬁ i“ﬁ%%égégﬁﬁégﬁa{ %305% th'uﬂ;? | *6‘8‘3 )
20 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
25 fnovable 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
the size of the air gap 243. This force has a tendency to draw the movable core 224
towards the stationary core 242 to reduce the size of the air gap 246 and is resisted
by the multi-rate magnetic trip spriﬁg 220. As the movable core 224 move towards
30 the stationary core 242, the plunger 230 causes the trip bar assembly solenoid
armature interface 208 to move downwardly causing the trip bar assembly 200 to



housi ng menber as well as the main contact support 254 and the nmai n contact

30 support upper region 264 are forned integrally of a single piece of
mat eri al which may, for exanple, be nolded material having high
electrical insulating - 22

23 characteristics and strong structural characteristics. The
mai N contact support upper regi on 264 has a | ower concave surface

iﬁﬁpﬁf? Upper - Fee kostd %Séécp‘éﬁrﬁ‘éﬁs i HoR ise disestiof gt i BRI "":
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al ong the uppeinterface 212 to fiove anay &dth the inttenddints latch 1766n the manner dpscnibed
bet ween a pair of upper contact Tﬁlport pr.ot r,usj ons 280 ich are
integral |y nol geyioustydotaew:he latchitatbedresd This causes theqsirenig 8’

referring. also to.Fi .1t can. seen th

conprises’a U ShEiRig Wﬂ'é?eﬂdﬁ?"é‘rbs‘gm?&‘%“é %‘%’Wﬁﬁwﬁ%&?@rm nus?ﬁﬁf on one
end 10 and o@lingO MTREdprg aRaltipleVinding \pitdh Withhaped
menber is di spgéﬁ]gd{ 8 around tzgglgrrfg%la}:gﬁ?aact gﬂ%ﬁes Wso that the

upper part of memmdmgmbrmnmmlengthatthebo@om:moém s/wiodings per unit
surface 260 and concave surface 2 ile t r therqpart

of the U shapeé&xigblengitthe tgp d YT P gwﬁ;aé‘ﬁth%
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downwar dl 'y agai e upper s e arc runner 88 and holds it

in placejp spnng'iﬂ@d}ﬁﬂiffdréiﬁ spiewirp diadmedd3, differeiuesphiag siaterials! 6Thustthe t he
tabul ar nenbers 28 preventing sideways notion of the arc ru;an
88. The arcing magncm:for@&ndmedon the solenoid copidhycurispgilowiag taropgh thesqlsag

has an end 274A.there of f set t he
mai n portion t K8 &6‘?“3&%&“&%‘236%8‘“?‘1 dg‘”&?i%@gé‘ st vnsid ol lyO?(@géet? /e of 20
the housing 24Q,R4d s Bﬁﬁg bl'ﬂélﬁheﬁb&g h¥e bR cORmbresScAnifite WhichRROEdil Qﬁﬂmove
Referring now to Figures 5, 15, 16A, 16B and 16C, the upper sl ot notor
assenbl y housi megpréqiickly ase.he mmﬂoosdywmmmmllrp@&hmeesmeﬁ izedrtoont

pl ate 292 nd an i nner.-sup t, rradrel 302. The.shape of the
i nner - support mt,ﬂsemovemento? ‘egqﬁi} a yider rag %ﬁ

shaped | nner - SupRGY ko R2 fAF QUCHIL Horbjthe diies ol Blef gnaﬁt%etet,e@ﬂﬁe%ﬂendl ng

from one foot are correspondi ng haped

| ayer ed magnet irgte® bad&i. Tﬂe hdct Adjastineaterahe trippirgy poihtyis detemninad at leasd ire
relationship to the geates 78 shown in the ogenl ng 250 in the housing 246
1

of Figure part by omwmfah@mmnmer ed in a layered manner from

he f | 292 .h Q. | ed,
hssenbly. housi ng- 20 ReferiE SpBaRdie, angFighe Ihangfpver SOf fuotoh Byl 36T ©
assenbl y@46, kel RathtaltSBppciPiheiblr 2465 Aeficte@N MiiniHee 246 hakfa Riwek Bidt Biotor

assembly arc plate opening 250 into which the lower arc plates 78 are disposed in 2

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

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

~
W

member having a central opening or hollow recess 256 and a curved main contact
support member surface 260. There is also provided a main contact support upper
region 264. The aforementioned lower arc plate opening 250 and its surrounding
housing member as well as the main contact support 254 and the main contact

30 support upper region 264 are formed integrally of a single piece of material which

may, for example, be molded material having high electrical insulating



runner 88 as shown in Fig. 15. The central opening forned thereby provides
a - 24
slotted channel in which the novable arm 58 may reside and traverse during

a cont act opening or closing oper%ﬁion. El ectrical current
continues to flowin the novabl e contact arm 58 and through an
electric arc between contacts 62 and 64 during a contact opening
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15 and 17, an arquadithemainontastsippent 254 so thatthewpper part of dhe-Urshapedomemberynd
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by por £ on of® ARG B g auer $reE SRG A conpue b kb doweror, 1T
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f ast eni ng post @0 slod nibrassembly@46nThé thisly captured support hen 68 bearst ar m 68
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fasteni ng post Fﬁeﬁz&n@zﬂgjsideways motion&ifaliedrd gurine88.3The arting cof@c8 cihhot N t he
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20 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
25 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
relationship to the plates 78 shown in the opening 250 in the housing 246 of Figure
15. These plates are aligned in a layered manner from the front plate 292 to the rear
plate 296. When thusly assembled, -assembly housing 291 is disposed on top of the
30 - lower slot motor assembly 246, so that feet 298 are disposed on either side of the arc

runner 88 as shown in Fig. 15. The central opening formed thereby provides a



25 Referring now to Figures 5 and 18, the disposition of

an auxiliary switch 320 and a bell alarm 324 is shown. In
particul-ar there is an encl osure 326 shown partially broken away
i nside of which the auxiliary switch 320 i 24 shown. Alternatively,.

a pair of auxiliary switches 320 or a pair of bell alarnms 324 may be 5
di sposed within the enclosure 326 or the disposition of the auxiliary

switch 320 and bel I, .alarm 324 may he reversed, The bell al arm 324
i s di sposed i nslofied chanpelig yehi tahemovableang TBay Teside gnd rAveTsgy 4n

I nsul ating auxiliary | - S 2 WA : om t he
bottom t her eof.cglﬁtg%ﬂpgﬁ"% O?réggg’g\gpééﬁoioﬁeomr ﬁ%n('f:l %u?so Iﬂg\xv/sl_ntthée

upper cam surf ggvablé@on@tt drheSSamitiroagh an eleetiielayc Béthreercomtats6l aelics
previously, 10 when the contacts 62 and 64 are closed, the assenbly 100

i s in one dispdsiingarontact opening operatipmnThis curent indices smagreticdieldinto theen,

the assenply is . in ,a second dispositiaon. The i fference b en
the di spoditi oﬁ?s?‘%wgﬂoﬂ)?mdi’%{%ﬁ?ﬂmwu%@ gJeEB{qfescﬁ a3d 7¢°

foll ower 328 i ' 8&9%%% WRkr ¢ I 248 Y
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0150, ot vo B GAEE i hEL e H B S  shAR,
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cradl e foll oweSpddannAlssihe endtérial bEthe hobising23Phay colnprisena gasf evobiting
el ectrical 25 di sposition or __a second electrical di i:gosi tion. This
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arr angentht namarsial such asselplops filled Melaming Fermaldehyd dgins tp movethe

contacts are either open r.clas il . i.t;ch
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i ndependent |y beABY6H| Phib siipetnhike§ itleasibr to BpREtke hrciRd hidVeSfintd theakd clagep| et e
di sassenbly thereof by renoval of the aforenentioned secondary or auxiliary

cover 30 2 thefretryt otgaining)thehighdenst efpre noltagsrequitedof t he encl osure 326.
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20 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 ierminal 71. There is
provided in the base 14, a line conductor féstening post 308. A hole or opéning 104
in the contact arm 68 fits over and around the post 308. A line conductor retaining
25 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
fixed in and to the base 14 by way of the line conductor fastening post 308 and
retaining ring 310. The region 311 in the bite portion of the U-shaped member 68 is
designated as the lower slot motor aésembly region and it is in this region that the
30 previously described lower slot motor assembly 246 is disposed as can be best seen

| by reference to Figures 3 and 15.



26 Referring now to Figures 18A and 18B, the detailed
construction features of the enclosure 326 is depicted. In
particular in Figure 18A there is depicted_that portion of the
swi tch arrangenent 326 shown in its entire®y in Figure 18. In
particul ar portion 326A conprises an openi ng 332A t hrough which the bar 332 -
of 5 Figure 18 protrudes outwardly beyond the case 326. Al so one-half

s al'so shown. Two RfraRmapio Figures s g | € dhe difpoyipAs on desigly SHiRH 20,
mat ching up wi taﬁdgﬂ!mqﬁggﬁ%:@%?&&lmmﬂ? is an enPRsk8!326 8héwnn or

auxiliary switc gure 1 Ition of the bell alarmor
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454 and 456 ar gﬁiygﬁﬁ‘gu “fqﬁ?e’é‘i%‘?s&fﬁ?‘sa‘?’iﬂ_é%. ngésv?\t}(}%ﬂoftﬂémﬁwgo esggqj%&gnd
450 respecti velps1abari524GA%EPe fevlRed. SThebelbdlard3 240N dispdskdAn tite daterhousing
the conpl eted swtch enclosure 326. The other half of the plunger rre&ggm sm

gui de 15 32328 onthebther sitloofaminsulating awxilirsymall 335 Switsh32@ basprobn
Th | i ded fl exi bl ' 68. .4 472 f
Shapi gty enodE theRatoRRsregH an axialy movetle cop Aot 328 WiststiaRitherg” ' '

respectively. | §ur%%§ &M% | nBID0, As described Previcsty,
j oi ned. The si 8@@34%%‘ an ggé?iot?h?l us b%%??\%ltﬁ ea((:)h, ot ﬁ(sacgn and t he sides
464 and 466 f orwhedth®@p@itadig6? aid 64 aresiostd) thdassemblyl 100dslindoneplispositiodwnd 326

from 20 above. The.construction features for, this devi‘ggi are,si Epr‘i‘l ar to
those used wi t when the contagts 62 and 64 aretopen.dhg assembly s Hod secanddispeien. iLhe

Figure 4 and thg,under, voltage ;fel ay 93 | gl , B
and C. The droﬁﬁffﬁeﬁ‘beol_fﬁ © CSEBP%%{%W ‘Fﬁaﬂ?"'&&?é‘s@?‘@‘m‘w&% T@i\&%ﬁd 18B
drops into recggfowé 328 nich@nRESWith cOMAOE (do? sROw) ifl hicaukilia®y switch 320
subsequently be covered by the auxiliary or secondary cover 22. 25

Ref erri ng now tsaclrthgtinermally apén caitact BPA ig bBonerdisposition ivdhen troeontasts Gyand
relay and _shunt_trip nodule 92X is depicted for the circyit aker 1Q.
Primary 13 64 arg open and i the %RP%&‘P “E%‘P’g‘?“rf}‘? ﬁ?%ﬁﬁg%N‘gﬁffwgiwg'er
vol tage relay iR .92X i eSS s iHod geset

t he under vol tz;glee cr%éﬂé@ne&ﬁyfﬁotfﬁe man%%@gre ﬁ\?ﬁl?ecﬁeﬁsﬁ&%giglgscri bed
herei nafter w ttindse Ble@ticdl wifihg 326C 29Ehowacini IGLS afayHedmterdonn&fed with Hiegur e
18, the trip bar assenbly 100 has an extension which constitutes a,trip bar
assenbl y under temtinalgd2i endiprovidedrte asemote docation. APRIOPHatE PRSI 105 CAGHMRGCt ed

in such a certain desirable functions as a result of the status and/or change of status of the

—

20 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

25 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
switch 320 and alarm 324 are contained within one enclosure 326 which is
indépendenﬂy removable from the circuit breaker mechanism without_ complete
disassembly thereof by removal of the aforementioned secondary or auxiliary cover

30 22 (not shown) and subsequent removal of the enclosure 326. Insertion of the

enclosure 326 may occur in a similar but reverse way.



27 manner as to rotate the trip bar in the counter-cl ockw se
direction as shown in Fig. 14, the trip bar wll cause the circuit
breaker 10 to trip in a manner simlar to that , described with
respect to Figure 14 and the sol enoid trip2®peration associ at ed -
therewith. Thus it can be seen that the circuit breaker nechani smcan be
tripped by 5 either the action of the solenoid 216, the under voltage

I 92X, th t trip . hani 9 Fi A4 sing.the
{rip bar to rotate HtmeEaBu e Eiswroilhieive, he deutlogicofivegin FEHHPERE S | n
Fig. 18 | ockyy ' ' : . : s T | i ofd "g}ﬂg 19B
alng 19C gact g(p:) \\%%ﬁm!idr%}]@a%%lr}tﬁ%%a%%a Q/ﬂrtécv}/ﬂarmhgmgﬁré?é)éé%ﬁ d\?@f y o ttehe

af or ement i oned poftiberof\the $witch drRingdméiit 326 shevewircitshtirdty i Bigure 1§ant i cul ar,
under voltage relay 92X has an enclosure case 92XA in which the under

vol tage rel ay @asticalagpprtion326Anemprises an qnening334A threugh whichthe b efn

AR
under vol tage rel coi | 338 L.£h nma e, enerqi |, rical
conductorg _conrf_é%"tr%ggtp’éomd% ou@m@ﬁgexﬁ@éﬁe %f%&@e‘\%&o g’@&%"aﬁggﬁ%B as
shown best in Efahg&leitsimlf&thépmgéﬂm%fpgm 18 is aldd SHOWA! TR hekidntat' Ay
pl unger arrangenent 340 which is”generally U shaped having 15 a | ower

section 222 ?Rpubpéﬁqmmﬁﬁb:ct?ﬁdgﬂﬁ:m@?ath?n?gphmegtarﬁdpﬁdtingsinn I

openi n erein in which the rj rm e under age rel a
transl ating |e@&bébémomw&%wtfﬂh%fﬂmﬁ&@w%ag@mogﬁhqbéﬁ%lﬁsr? Phg
lever 352 auxilia®y s6fch vARAY thettabd 356! ﬂe@%ﬁi@ﬁ‘%ﬁg"d n@dﬁisgﬁjﬂﬁger 50 of

thereof is disposed”in an opening

the undelQvol t dgee bpenitgsS4, 476 @1dst 785 Alsostiodads sidé@all 464 andsidewsll 46@ base
or seat 369. There 1s also provided a screw section or threads

il44A upon \/\11i c Refarring fo Eigheents, mﬁcoat)mianegmgorgsgmﬁafo%r&%m& |
i , ar. 44 . |
et ween t ho. 11 SERICEHy SHERbe dhorsRBoey fod 8 £ e pilct Ry flfninelith o °°

348 whi ch oles 452 hAPUST RshREvEl 48 BRI covei’326BVis thétPiol da%ed B A forift4 ON

t he threads 34£A the force 25 “hecessary to calse an under voltage trip
may be vari ed. thEmompleted swittteenvlosufeB3261 The other half ofitheqpdurtger friechdnisne guide nber

369 the re c ession is displayed by the_ spring 348 and the
harder (151 s fgfyéwslﬁm%ww%ra@e feva fremgasing 3268 Therearealsd it the

nut 344 is thr | of . ' j- 8
s 1 PRNASH HHIE i bicel 89, 476 and 475 o SHBlngP Pndadfne ikl of
agai nst | eft ati®cpedings 3%4, 468 ahl 478 Redpéctivelyl e itk aycues)ithe fwho sidesBRglAY ON
and normal ly holds the plunger 352 in a downward direction thus

exerting forceand32¢Bjoinete Hersideg 460 and 462 finflushagningioiach gther and the sides

464 and 466 form an opening for access to the completed drop-in module 326 from

20 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.

25 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
cover 14 has an opening therein through which the under voltage relay in 92X is
accessible. Handle 42 operates to reset the under voltage relay 92X in the manner
which will be described hereinafter with respect to Figure 19B. As is best shown in

30 Figure 18, the trip bar assembly 100 has an extension which constitutes a trip bar

assembly under voltage relay interface 212. If interface 212 is contacted in such a



28 situation, the coil 340 is de-energized.as the coil voltage
drops bel ow a predeterm ned val ue, i.e. when an under voltage
situation exists. Thus the spring 348 acts agai nst the plunger 360
causing it to move outwardly to strike the2¥rip bar assenbly under
voltage relay interface 212 thus causing a trip operation as described 5
previ ously. Referring now to Figure 20, an orthogonal -vi ew

of circuit breaker 10 is . .shown. In thjs, epbodi nent of the _.
i nventi on, coniNARREr ahto ratats ths tdp b%rrm%%ou&t?a-ciock‘me diretiqn %@LPWBL!@EES-BM

are shown in pl . the £ | 18nn ' :
374 are corrposed’g}eatli’lﬁtsbgfg??g%s%a Cet %ﬁb%%g%lg\}é%ﬁ%w op%%?#é?@%t.
through the 10 descrittddiithftspett toPigtret 1aeind the soléndid\Ripcipefitiontasioeitedn 1 i Ng
such as auxiliary wring 380 may be routed.- Auxiliary wring 380
may be provi dedherewithe Thus iicambe seentthasthe ¢ircuit breaker mechanism canthedttipped by by

f ing 378 jn the circuit hr 10, A simil
364 may b3 pr oyiREG R acin. e Blbpoit A6 Bhe ier ffaehrcY 92 or e Sl g

art, Ha#)i@fn)@ ; I : : kw;&
circuit breake?ﬂ%{do rom%fgpl%eﬁcaﬁ%g ﬁ?r%ﬁg%ﬁﬁ r%ﬁ?@i%‘ﬁ%%% e
conbi nati on i ntdiretticreadreiewedin Bigdl 8\(clockwiderin Figh 14). 374 provides a
solid insulating barrier, between the incom ng power | eads which_are

i nt er connect ed wi t h Referringde Figare ] 98 prd EC atgp views#s| an orthogonal view

Ref [ to Fi i) [ . ' o
bot b 11 gar s ¢ HeseEively pr (8 eGroen el inid vordld SBITRR 1 SERLRL R, (1,
.base 14 3¢ parsldrSirtdey voltzR irélitP 92X has art Biftlssarecasé 93X & in whfch the@nbandl e

42 is al so shown for purposes of orientation. In Figure 21A the
back pl ane 400 voltagerelay22X and itssmechanism are disposetle Theteris providedtantundehe
circuit breaker 10 may be.djrectly interconnected to. a wall

oad cent er - or VOUARS U 3B P AL b3 ERTERES bY Klerizicnl cpductamssomneste
shown AT ! rqwﬁigfgel kDOl e
pi ece DIN rail tgét{]ac ﬁ@l&é&ﬁiﬁ%&ﬁ@ﬂ%@%@%ﬂé&%ﬁ ng&lﬁé‘,ﬁeﬁbva eg %@%@94
and an i nt er - cannmderevblmpe relgy plaagke drrangement 34(pivhichds géifetallylshaped HA0ingay
be securely fastened tqQ the back plane 400 of the circuit breaker
10 by way’of atlgweniestionjand auppsosectignhPlungersiraggemgny meghanism 340 has an

| i mb 96 .are. i.ded fafe ' i th a typical
DN T obentig 3R thefes i WEicRBY o Yo 0SSP Yalegdefy U2 1
~‘cause the ”DVab}aﬁslaﬂnﬁ]leveﬂ 39208 d&ggsgup ThE %ﬁﬂertd\%hﬁia%!hﬂé'laryéﬁdnsﬂﬁﬁé Reet 152

nount i ng operation. e pl unger i S spring | oaded springs

back after the pinainabavg aftxed@iat éSﬁaﬂbb@mmc?eﬁZBi thereof is disposed in an opening
360A in the main plunger 360 of the under voltage relay 92X. There is provided a

f a
S

| 20 fixed spring base or seat 369. There is also provided a screw section or threads .
344A upon which an adjustment nut anangement 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

25 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
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 from the fixed member 369 the spring 348 is
relaxed. In operation the spring 348 forces the plunger 360 against left arm 352B.

30 The under voltage relay coil is normally on and normally holds the plunger 352 ina

downward direction thus exerting force against the spring 348. In an under voltage



29 the latch 394 to securely hold the circuit breaker 10 agai nst
the DIN rail (not shown) with the aid of nenbers 395 and 396.
Referring now to Figures 22A a self-retaining collar for a load or line
conductor is depicted. In thi s enbodi ment 28 the invention, the collar is
di sposed, as 5 shown in Figure 22B, on the |line conductor 71. The

col lar 400 conprises a forned ' strip of rectangul ar cross-section,

electrically copductiyve Jal such as ¢o r f,ol ded over four
Cimes at 405,  Sption 1 s flis S sarigined 2 AR SPhroltass dmBLbPvE | ar

One end, 414 OfrebdiEmiiRcd 1641112 wiBWPAndeP GOIR SindatioR sl TusRRNpHm| ar
material 418 bent 6\}grwat 416 ié:ﬁ%??fitted or dg\ie-t I1éd into
afit with an 38cavtsapgaitidthefphinger 360 causing dtrtoaveoutwartilycto strike thé triplearwal |
defined by the corpners 406 to 408. In_a |]ke ) manner, a rectangul ar
protrusi on 4222ssepblyuder valiagerelay intsriace&12,(ws sayising a teip operstion as described)s

t he bent gover ﬂ@%’%ﬁ%lgl emanating fromfold over 406 towards the right. This
latter _ ctangul ar portion is interlocked with a key nenber or
openi ng 424 in the Réfefling now to Figlit®2004h driifogonali view BF tikcitbreag ¢0RNt al | ows
for a relatively strong collar nenber 15 formed froma single unitary
pi ece. There ishopmon thisiembodiment ofjthe inventiorny edmbinetiominterface barriersid i nt o
whi ch a threaded. nenbe; be, axi al l.y di sposed r downyar .
movenent i nt o VHIBEAERERS S P Areshat B ibes 25 s ob e Sreiit Hsaker 9, Bagpiers
conpr essi ng 4 | n'a!‘%i' VERY OP' gﬁg ﬁ,]p&{ [ The
enbodi ment of 3%7hem?ﬁc\>/ﬂg%(§s?§r??fnsﬁﬁﬂﬂg'ﬁ{a‘iakg S o%hin EP‘gu e é%ﬁ?ﬁnc u&glstﬂ?vxo.
si de nodot ed dongitudina agescthereofinto whichelebirical witing suck 2 duxélivdy 436i 980 ch
transversely protrude into the central opening 428. There is al so
i ncl uded a spri@be ruicdy Aysriliary wiring 380 may da pegvidedtp artf the ddl e of
cutout 438. T [ ' | S a%d@pt Oor.fithing, i Qt hol e as
will be Q?mﬁggge%gfngé%ﬁ* g:?%§§§%énﬂg emﬁg% _ c‘,‘btr%%é(ﬁ)?o?% hurﬁ?rhe circuit
interrupter. opening 384 may be prif¢ided ir the side\wf e diichid bfeakeD 0. IR ehepridrat, 400 i s
shown in a self-retained 25 di sposition on the |line conductor 71. The

| i ne conduct oraugiliafy wiringsisweuted tothe extemal part of the cirguit brieaker 40dropi thehe dowel -
| i ke prqtrusions 43 and 430B to trap the rectangul.ar . PR '
Cross- sg& i on %FmPﬁ%ﬁ ﬂ’g‘e%‘ﬁm%ﬂwf%"mmé{‘ﬁ%‘ﬁ barrier aod nAERE touel ot t om
446 of t : . : | : t | ¥aiNtoO
the hol e 71A (7 TREVAE & Sid stk RbaRi betihecl i mBo g foMRE fealiP Bl

t he rel ati onshingerdoahestahwith¢heclohd rtmitdls 30) fortexample. conductor 71. The
entrappi ng protrusions 430A_and 430B prevent_the_ vert.i cal novenent

of the collar 440 rRefgrringdo Figurese lioand 1B a DIN i aftpchnaent 3R0 is sheva. dpp.
30

(]

both figures the circuit breaker 10 is shown in orthogonal view with the base 14

20  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

25 390 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
circuit breaker 10 by way of attachment devices 399 such as bolts. DIN rail
mounting members 395 and 396 are provided for interaction with a typical DIN rail
mounting arrangement. The plungér 398 may be activated to cause the movable

30 latch 394 to clear the DIN rail during the mounting operation. The plunger 398

which is spring loaded springs back after the mounting procedure has begun causing



Lateral novenent is prevented by the location of the sidewalls shown, for
exanpl e, at 450 and 452 in Figure 22B.

31 What we claimas our invention is: 1. An
electrical circuit interrupter. (10), conpri28i ng: a
housi ng (14, 18); an operating nechani sm (63) di sposed within sai d
housi ng: separable main contacts (62,64) disposed within said housing in a

o ve opthe 41 SRR SUARS o el s

operating mechagis ﬁ{’ﬂf’ﬁbﬁi 398 and 396 rotatable cross bar (100) for
rotating to open an(f cl ose sal cor?tlac S,. said cross bar havi ng a

rai sed portion (101)RéfesingGiow RIFig@es 22A agelf Mtainingtollefor @ 16udsirtlinee of f

li nk (188) disposed in said housing and pivotable about an axis
(192) bet ween Fonfluater isdepicted; &n this embodimentofdhe inyentiondths colards disposed; &sonal
di spositi@n and,in a_ dispositio . elLative t }d rot.atahl e cyoss
bar (101) 3t o beshgwggbgtﬁ%@}ﬁ, Bk ling, panduglof 1. ThE palfar 380 °°mpns=aia?%§ i on

by said raised bf RBtafsulirérdssCRbl cﬁ fif ﬂﬂﬂc- SFRAI Sul | i rst
di sposi tion V\/nidlﬁgﬁ sai d c%‘#\lt actss rerrggﬁgglﬁ{c osg , sgfbdﬁhr ot at g%ﬁg?%dg&e{l ve
of f link foldetl avemfypurtimes atct06.408; 41() amdti4 Iyoyfor a hbllewiredtagubareoliar. .
abut ment (189) thereon:. a 15 handl e pechani sm means ((126) disposed in
sai d housi ng (fi'}%f‘s ghﬂ°€§emﬂlﬂmember mﬁﬂe# 2poiion P@T‘F%&qfr@atmﬂm sai d
housi ng and norgyal | : . L& RO LoN
correspondi ng tﬂ%t e%it %ﬁ@%@%ﬁﬁ %trtlés‘dd(%?ﬁ g%i legé%tf)gcqts“,n ﬁ{;%{‘%&hﬁz%ﬂotdfo
handl e n#ohani similashage i theside of theand! defined by tRomepO406 0813 2 ikbi ch i's
conplementary with said interference abutnent (189) to nmake interfering

contact 20 manpergiectangplap progrusiond22 depemdsioutwardly fiomsthe hotizontalsection t h -
sai d handl e whep sai d . .contacts. nevyert hel renpi n cl.osed.

2. An electri céﬁ?ﬂﬁ?l?e@ﬁPYeri‘mtE?a}lGHiag‘?‘a"ﬂg_l%?’?\f@S%F‘i ‘gf%wag%ﬁ&ﬁgmg sjatterg) .
an o] gilar PREHLH : | : j@p@l '

separ abl e mai gQi%%r% act s@ kmﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁo\%ﬁﬁ% sal %Eos!cllng in a

di sposi tion of regiondiZ2ur Zhis sempearrrigoment dllowdFor a relatively stioag abllargnembdrani sm

to be opeped and closed by sai d operating nechani sm said |
oper at i ngg mec hgﬁ‘ﬁ‘%‘?ﬂ f?‘?!B ﬁ[ﬁ’}gi? wytary piegg- obere isrseuderhat the tag)a thesadediepeningy ¢ o

d cl A : l.ect Li.cal i vot al |
P epoced on_ 428lfto SREE iteaddh pitntiel ol B a1 BichoRlaTod Cobmiin?) o' Y,
sai d cross bar nigvenieieiedtheRbhtyal enclosure 429bf the ol b2 300 F6r RRfesdiE

close said contacts, one (62) of said separable nain
- wires or conductor which may be inserted therein. The embodiment of the invention

as shown in Figure 22A includes two side mounfed protrusions or trapping members
20 430A and 430B which transversely protrude into the central opening 428. There is
also included a sprung raised porti'on‘ 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 interrupter.
| Referring now to Figure 22B, the collar 400 is shown in a self-retained
25 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
‘cross-section of the line conductor 71 therebetween and between the bottom 446 of
the collar 400. The protrusion 436 protrudes upwardly into the hole 71A in the line
terminal 71 thus longitudinally ﬁxirig the relationship between the collar 440 and the
30 conductor 71. The entrapping protrusions 430A and 430B prevent the vertical

movement of the collar 440 relative to the conductor 71 as viewed in Figure 22B.



30 contacts being disposed on said electrical contact arm a portion of
said contact . arm having a cam surface (106) thereon; characterized
by a cam fol |l ower housi ng (102) disposed on said rotatable cross
bar; a camfollower (110) disposed in said cam fol |l ower housing in
a disposition of physical contact with said cam surface - (106) of
sai d cont act arnlfor being in a first disposition of physical contact with

0oL 55 s T St 5 e oA e,

said cam surfa armrotates independently of
sai d cross bar%ﬁggﬂl oéﬁ%agﬁggﬁr?gg (112) disposed in

32 sai d cam fol | ower housing (102) in a disposition of conpression
agai nst said cam foll ower for urging said camfoll ower against said
cam surface (106); and a portion of said camfollower (121, 115)
closing off a portion of said housing when said cam followers is in
sai d second disposition of physical contact with said camsurface 5

for protecting said camfollower spring. 3. An el ectrica
circuit interrupter conprising an operating nmechani sm di sposed in a

housi ng ; separable main contacts disposed within said housing in a

di sposition of structural cooperation with said operating nechanismto be
opened and cl osed thereby; spring-resisted trip neans di sposed in
said housing in 10 structural relationship to said operating nmechani sm
for nmovenent in relationship with the | evel of current flow ng

t hrough said separable nmain contacts for actuating sai d -operating
mechani smto open said separable main contacts when said current
exceeds a predeterm ned value; and said spring-resisted trip means

having a spring as part theréeof, the force per unit current exerted by said

spring for resisting said novenent as said novenent charges said
spring being a function of a discretely variable characteristic of
said spring wthin limts along the | ength of said spring, and
discretely varying at | east once as said spring is charged to
render the spring force non-proportional to spring length to increase

the range of calibration of said spring-resisted trip neans. 20 4,

The conbination as clainmed in claim3, wherein said characteristic is
discretely variable as a function of regions of different spring pitch.



5. Thefeeﬂhi—rraﬁon as claimed in clai m 4, wherein said spring has two

di screte : The conbination as clainmed in claim
4, V\herelﬂﬂ‘“m \“{ a COI I ed 25 conpressi on spring having a
| ongi tud| : The conbination as claimed in claim®6,

wherein said sprlng has t wo di s¥rete spring pitches along its
| ongi tudi nal axi s. 33 8.

The conbi nat i (\pg%s %L'H%g ol n(flleﬁﬁ % wherein said characteristic is

discretely var gneten o a discrete change in either spring
wire di aneter spr Anglaciicaldirguit interrgpter (10)Tleempréaiig nati on as clai med in

claim4, wher e' “ sai d Sthﬁ%q 448?9!1 bF aﬁﬁﬁé&éﬁkﬂ%@)ﬂﬁ TpBQed Withir!
characteristic being discret e as function aof coil
said housing: separable main contacts (62,64) dlsposed within said housing in a
5 disposition of structural cooperation with said operating mechanism to be opened
and closed by said operating mechanism; said operating mechanism, comprising: a
rotatable cross bar-(100) for rotating to open and close said contacts, said cross bar
having a raised portion (101) thereon; characterized by a rotatable positive off link
(188) disposed in said housing and pivotable about an axis (192) between a first
10 rotational disposition and a second rotational disposition and in a disposition
relative to said rotatable cross bar (101) to be pivoted about said axis to said first
disposition by said raised portion as said contacts close and to remain in said first
disposition while said contacts remained closed, said rotatable positive off link
having a fixed, correspondingly movable interference abutment (189) thereon; and
15 handle mechanism means (126) disposed in said housing (14,18) and having a
handle (42) protruding from said housing and normally moveable from a closed to
open disposition corresponding to the same dispositions of said contacts, said
handle mechanism having a handle means interference portion (137) which is
complementary with said interference abutment (189) to make interfering contact
20 therewith if an attempt is made to open said contacts with said handle when said
contacts nevertheless remain closed. ’
2. An electrical circuit interrupter (10), comprising: a housin'g (14, 18); an
operating mechanism (63) disposed within said housing: separable main contacts
(62, 64) disposed within said housing in a disposition of structural cooperation with
25 said operating mechanism to be opened and closed by said operating mechanism;
said operating mechanism, comprising: rotatable cross bar (100) for rotating to
open and close said contacts; an electrical contact arm (58) pivotally disposed on
said cross bar for rotating either dependently with said cross bar or independently
of said cross bar to open and close said contacts, one (62) of said separable main
30 contacts being disposed on said electrical contact arm, a portion of said cdntact
arm having a cam surface (106) thereon; characterized by a cam follower housing
(102) disposed on said rotatable cross bar; a cam follower (110) disposed in said
cam follower housing in a disposition of physical contact with said cam surface
(106) of said contact arm for being in a first disposition of physical contact with said
35 cam surface when said contact arm- rotates dependently with said cross bar and in
a second disposition of physical contact with said cam surface when said contact
arm rotates independently of said cross bar; cam follower spring (112) disposed in
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said cam follower housing (102) in a disposition of compression against said cam

follower for urging said cam follower against said cam surface (1 06); and a portion

of said cam follower (121, 115) closing off a portion of said housing when said cam

followers is in said second disposition of physical contact with said cam surface for
5 protecting said cam follower spring.

3. an electrical circuit interrupter (10), comprising: a housing (14, 18)
separable main contacts (62, 64) disposed within said housing in a disposition of
structural cooperation with said operating mechanism (63) to be opened and closed
by said operating mechanism; characterized by adjustable spring loaded trip device

10 (200) disposed in said housing in structural relationship with said operating
mechanism for movement in relationship with the level of current flowing through
said separable main contacts for actuating said operating mechanism to open said
separable main contacts when said current exceeds a predetermined value; and
said adjustable spring loaded trip device (200) having a spring (220) as.part thereof,

15 adjustment of said adjustable spring loaded trip device being a function of the
spring factor of said spring within limits, said spring factor being variable over a
dimension of said spring.

4. The combination as claimed in claim 3. wherein said spring factor is

. variable as a function of regions of different spring pitch.

20 5. The combination as claimed in claim 4. wherein said spring has two
discrete spring pitches.

6. The combination as claimed in claim 4. wherein said spring has a
continuously variable spring pitch.

7. The combination as claimed in claim 4 wherein said spring is a coiled

25 compression spring and said dimension is the length of said coil spring along its
longitudinal axis. _

8. The combination as claimed in claim 7. wherein said spring has two
discrete spring pitches along its longitudinal axis.

9. The combination as claimed in claim 3. wherein said spring factor is

30 . variable as a function of spring wire diameter.

10. The combination as claimed in claim 3. wherein said spring factor is
variable as a function of spring material.

11. The combination as claimed in claim 4. wherein said spring is a coiled
compression spring and said dimension is the length of said coil spring along its

35 longitudinal axis, wherein said spnng factor is vanable as a function of variable coil o
diameter. o d
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