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breaker rotary cont ags pifeff 5,530/ %nltbd “Coriach Aafdnieht R FlHaP sRRifng
Devices” describes providing a pair of cylindrical plates on either side of the rotary
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When the rotary contacts are used within a range of differing ampere-rated
circuit breakers, the size of the contact varies in accordance with the ampere rating
such that the accompanying cylindrical plates must be sized accordingly.

It would be economically advantageous to have a. wide range of rotary contact
25  circuit breakers having provision for reducing contact wear without having to stock
and assemble a wide range of slotted cylindrical plates.

Accordingly, one purpose of the invention is to include means for reducing
such contact wear in rotary contact circuit breakers over a wide range of ampere
ratings with the smallest number of associated assembly components.

30 A circuit breaker rotary contact arm is used within a plurality of single pole
circuit breakers ganged together to form a single muti-pole circuit breaker. To provide
uniform contact wear among the associated circuit breaker contacts, the rotor carrying
the rotary contact arm pivot is slotted to allow the contact arm to provide constant



circuit breakers ganged together to forma single nuti-pole circuit

breaker. To provide uni f.orm contact wear anong the associated circuit
Bbr eaker contacts, the rotor carrying the rotary contact armpivot is
slotted to allow the contact armto provi de constant

2 contact conpressive forces. The central section of the contact arm
is configured to position the contacts within-defined CLOSED, BLOW
OPEN (open by el ectrodynam ¢ repul sj on due, for exanple to a short
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assenbly of Fi[gdltige- X . g I's a view (turned
upsi de down wi PYBESECWhIEl Fi gures 2 and - 3) of the rotor used with

t he contact,,arrangement of Figure 2. and . . .Eigure S5A LS si de
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(short circuit thewirceitbyeaker of figure 1; Figure 5C is a side plan view of the

singl e pol e assenbl ¥ of Figure 2 depicting the contact armin the
LOCK OPEN posi ti on; Figuee 3 is a top perspective view of the contact arrangement within the single

15 pole assembly of Figure 2;

Figure 4 is a side plan view (turned upside down with respect to Figures 2 and
3) of the rotor used with the contact arrangement of Figure 2; and ‘

Figure 5A is a side plan view of the single pole assembly of Figure 2 depicting
the contact arm in the CLOSED position; '

20 Figure SB is a side plan view of the single pole assembly of Figure 2 depicting
the contact arm in the BLOW OPEN position under intense overcurrent condition
(short circuit current);

_ Figure 5C is a side plan view of the single pole assembly of Figure 2 depicting
the contact arm in the LOCK OPEN position; and

25 Figure SD is a side plan view of the single pole assembly of Figure 2 depicting
the contact arm in the DEFINITIVELY OPEN position due to the intervention of
tripping devices associated to the circuit breaker;

A multi-pole circuit breaker is shown in figure 1 consisting of a case 14 and

cover 15 with an operating handle 16 projecting from the cover through an aperture

30  17. The operating handle interacts with the circuit breaker operating mechanism 18 to
control the ON and OFF positions of the central contact arm 26, and central rotary
contact assembly 32 (Fig. 2) within the circuit breaker operating mechanism. A first



25 = Figure 5D is a side plan view of the single pole assenbly of
Figure 2 depicting the contact armin the DEFIN Tl VELY OPEN position
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breaker operating mechanism 18 and the operating handle 16 of figure 1 to allow both
automatic as well as manual intervention for opening and closing the circuit breaker

25  contacts 27-30. The rotor 25 is supported within side walls 52 by means of trunnion
51.

The rotor 25 is shown in Figure 3 along with the central rotary contact arm 26
positioned between the lower and the upper straps 23, 31 along with one of the
contact ﬁairs 28, 29 to show the arrangement of a pair of contact closing springs 41,

30 42 on opposite sides of the rotor 25 to hold the contacts in close abutment to promote
electrical transfer during quiescent circuit current conditions. The operating pivot pin
39 of the central rotary contact arm 26 extends through the rotor 25 and responds to
the rotational movement of the rotor to effect the contact closing and opening
function. The central region 26A of the central rotary contact arm 26 is positioned
35  within an elongated slot 40 formed within the rotor 25, one side of which is removed



25 . contacts 27-30. The rotor 25 is supported within side walls 52 by

means of trunnion 51. The rotor 25 is shown in Figure 3
along with the central rotary contact arm 26 positi oned between the
| ower and the upper straps 23, 31 along with one of the contact pairs

28, 29 to show the arrangenent of a pair of contact closing springs 41, 30
42 on opposite sides of the rotor 25 to ?old the contacts in close abutnent.
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arm 26 while the contacts 27 30 move from the CLOSED, to BLOW OPEN, to
LOCK OPEN and DEFINITIVELY OPEN positions indicated therein. Although the
effect of the rotation of the central rotary contact arm 26 is the same for the contacts
25 at both ends, the contact descriptions for the contacts 28, 29 opposite from the
contacts 27, 30 are omitted for purposes of clarity. The central region 26A of the

central rotary contact arm 26 operating within the elongated rotor slot 40, is such that

the top roller 45 aligns with one end of a first camping surface 48 formed on the top
of the central section. A similar profile exists for the central section 26A in the
30  vicinity of the bottom roller 46 to control the contacts on the side of the central rotary
contact arm 26 opposite from the contacts 27, 30. In the CLOSED condition indicated
in Figure SA, the line of force created by springs 41, 42 and through the roller 45 and
central rotary contact arm 26 is indicated by the arrow A. In the BLOW OPEN
condition, when the central rotary contact arm 26 is magnetically “blown” in the
35 counter-clockwise direction under intense overcurrent conditions, the roller becomes



arm:26 while the contacts 27 30 nove fromthe CLOSED, to BLONOPEN, to
LOCK OPEN and DEFI NI TI VELY OPEN positions indicated therein. Al though the
effect of the rotation of the central rotary contact arm 26 is the sane for
the contacts 25 at both ends, the contact descriptions for the contacts
28, 29 opposite fromthe contacts 27, 30 are omtted for purposes of
clarity. The central region 26A of the central rotary contact arm 26
operating within the el ongated rotor sl ot 40, is such that the top
roller 45 aligns with one end of a first canping surface 48 forned on the
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ampere ratings has herein been described. Contact wear and erosion along with rotary
contact arm control facility and mechanism interconnect means was illustrated by use
of a limited number of components to reduce component cost as well as assembly
time.



cont:act opening to reset the operating nechanism and then to contact

cl osure, as viewed in Figure 1, to reset the operating nmechani sm and

return tjhe rotary—cont au : armto the CLOSED condition show in Figure
contact arm assenbly for circuit breaker having

a Wi de ra mum“l“!ﬁ e rati ngs has herein been described. Contact
wear and sV\A*t rotary contact armcontrol facility and

mechani sminterconnect nmeans was illustrated by use of alimted
nunber of conponents to reduce conponent Q_:ost ‘as well as assenbly

tinme. CLAIMS , 6

CLAI V5 1. Acircuit breaker conprising an
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afirst rotor Sal rst  rotary contact arm
oper ati ng rrech&ﬁ?‘é%‘?“i@n I@Q?WF"EF"’%M (25) having an el ongated sl ot
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el ongat ed sl ot opa@ling wechsnismi (M)nwéﬁ@hm@)d@men elongated slot (40)aAnd aidpi n
(39) and said fﬂr&t&btafyoaoﬁfac(aﬁ)(zs) Ha9ing a first pw?ot pitB9); Wheﬂébjl sdid G pivoPpinCl ai m
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el ectrical ci rm%pndéﬁ’)candhudﬂrquwr(ai) contacts being arranged at one end

of a second rotary contact arm.(22) .and said faourth I r of .contacts
bei ng arrarged at ZafhesHeut beeaker "af"lﬂﬁ'dl’t?m ized by, third ando? i rcuit
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at one end of dJo%RGoatactATEy 92 ) and said fourth pair of contacts being arranged at an opp051te

end thereof.

20 3. The circuit breaker of claim 2, characterized by fifth and sixth pairs of
" separable contacts within said case (14) and arranged for connection with said
electrical circuit, said fifth pair of contacts being arranged at one end of a third rotary
contact arm (24) and said sixth pair of contacts being arranged at an opposite end
thereof.

25 4. The circuit breaker of claim 1 characterized in that said first rotary contact arm
(26) comprises a first central region (26A) perimetric to said first pivot pin (39), said
first central region (26A) defining a first camming surface (48) for holding said first
rotary contact arm (26) in a closed position.

5. The circuit breaker of claim 4 characterized in that said first central region
30 (26A) further defines a second camming surface (49) for controlling the transition of
said first rotary contact arm (26) to a blow open position.



cont-act arm (24) and said sixth pair of contacts being arranged at an
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5. The circuit breaker of claim4 characterized in that said first central
regi on 30 (26A) further defines a second camm ng surface (49) for:
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#}Elﬂw(l rCU|sal férgta leltract ﬁrmc(?@hasglm%%ﬁfgcf Q} etqﬁa?e %al d

second cammi ng rotation oksgid firstecoptacham 2®ai d first cont act ar m (26) has a |ine

of force (B) through the, centt ati d . first contact arm
Chgy O LB O g Ol brcker of laim 5 Shifpoioad fn Boshid saqopg CHDBRE 1
that sai d sécormirfacen{@Phon séid first eofitacteari49§) ks asliriedoff force (A} biasing tsaidr first( 26)

has a |ine of f&h&@tiﬂ@(ﬁ)‘lﬁ‘ﬁbi&%@éﬂr&h&ie et contact arm(26) in a

cl ockwi se direction t breaker of claim5
characterized in t§at sThélcicritbrsdkeraToiaigs cha:acter&bjdﬁﬂﬁﬁséxﬁ%bcoﬁac&ﬂdnﬂngl rst

contact arm (26 f | AS nt act
arm (26) in a coun e@%;?%%%qjlsrset °§1’t§§ a%'ino(ﬁg)&f &thm§ (f:ﬂnasmg s‘“ﬁ@ﬁ
circuit breakercontactarmi(A6)dn g pemtartclockwiseldirectiomat sai d first cent raI
region (26 further defipes.a r 035 f or holdl g_s id fi rotary
cont act arﬁio( 26) 7 nﬂ§ %@ﬂé‘ﬁ gf“f‘ ‘ﬁltsmf tcen The .
circuit br eakerregibn(ﬂ@)lfur&necﬂnﬁnas:ammsxeim) forhbldatg saﬂlﬁistrmhqrco(xﬁ&)arm (26) _
I ncl udes a secqﬁql 9@%«%&1 onl Ot on an opposite side thereof. 15

b er

11. The circult of claim 10 characterized in that said rotor
(2521 t i nct udem). a paiThe @frcwi bealer ©F ofdaﬁlmemdd&meé%) thaQ@ﬂdQB%o??(@i) tsi deOI
ai d extension .spr ext endi en apair o irst an

second pins (43‘f1 éﬁsggx?ogﬂ8‘°ﬁéa%sé‘ﬁ1°}'an°pp°§§? 9%@‘? | des of said rotor
(25). 15 The cilélftt Grediet bf chint 36 ChardterfZed i Hat sGlddoRE(85) 2ed

by including a
y g 1g qudes a pair of extension springs (41, 42), one on each side, said extension springs

(41, 42) extending between a pair of first and second pins (43, 44) extending from
said both sides of said rotor (25). '

12. The circuit breaker of claim 11 characterized by including a pair of

20  first and second rollers (45, 46), arranged over said first and second pins (43, 44), said

first and second rollers (45, 46) entrapping said first central region (26A)
therebetween.

13. The circuit breaker of claim 12 characterized in that said first and

second rollers (45, 46) interact with said first and second camming surfaces (48, 49)

25 on said first central region (26A) to position said first rotary contact arm (26) in said
closed and said blow open positions.

14. The circuit breaker of claim. 13 characterized in that said first and
second rollers (45, 46) interact with said recess (50) on said first central region (26A)
to position said first rotary contact arm (26) in said lock open position.

30 15. The circuit breaker of claim 10 characterized in that said first central
region (26A) is positioned within said elongated slot (40).



- fi rs*t‘and—seeeﬂel—LgLLELS (45, 46), arranged over said first and second

plns (43, first and second rollers (45, 46) entrapping said
first- cent mmﬂt !ﬂ’ t her ebet ween. 13. : The
circuit brea 2 characterized in that said first and

second rollers (45, 46) interact with said first and second cammi ng
surfates (48, 49) 25 on said first central region-(26A) to position said
first rotary contact arm(26) in said cl osed and said bl ow open

posi tions. 14. The cir@uit breaker of claim 13 .
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oSitl one Nl N sal el on

central ion
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rotor (25) |s con ct.ed W § i d er mechan by neans of
an el ongat ed pin (g The °“°“‘tq“qurtfélp‘§?‘F'§1FtE£ﬁe€§ﬁ‘g’rn %?t %F‘g 1-2(29;8 Is
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circuit breaker ofl9l ai nThe eireyit o1 of claimpl Fwtmmrtbﬁf(ﬁmd(m(ﬂé) is
connect ed Wths&@oﬁe@ﬁ@hﬂ&i&{l%ﬂ%&#&@lﬂbﬁhdﬁﬁn&?@w of an el ongat ed pin
(38). : The circuit breaker of claim1l characterized in
that said rotor (25) IS supported in said case (14) and cover - (15) by a
trunni on (51). .




