1 THERMAL MAGNETI C Cl RCUI T BREAKERS  BACKGROUND OF
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preformed or cast housing w th thernmomagnetic tripping ‘nedns’aré wel known
in commercial and industrial applications; US 3,162,739 discloses a neans
of this kind which has a binetallic strip for thermal trip resulting from
overload currents and a magnetic el enent for instantaneous trip resulting
fromshort-circuit current sprgefar TMEcHETRPRY lake sreaflkryl ayed by the
particul ar position of the operating handle, as is indicated in US

3,158, 717. A neans for providing a visual display of an overl oad
condition (reason for trip) in a thernomagnetic circuit breaker is

di scl osed i n BIC&AEIURES GurdSrovEATISeL. The systens described therein
use either nechanical or electrical logic information, provided by the
binmetallic strip, to execute and produce a display of the overload
condition. If suchlhe thewdntien sela@aitppedherhygmaghatiovinchiiadreaker maning ar y
reaction eleneE%s étnip,elenents), a selective trip display is provided,
where an i nstS§HRCHNBEUR 4$B1BYr eacti on exi sts when the operating handl e
designates the "tripped" state and the overload display systemis not

activat ed. : [ ' et QN ' I.tS. as
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between the reasons for a trip. Printed source US 5,485, 343 descri bes an
el ectroni c t riJp 31621738 atisdosssr x mhdanrafathés kind which has a bimetallic strip for

thermal trip resulting from overload currents and a magnetic element for

instantaneocus frip resulting from short-circuit current surges. The tripped
state is displayed by the particular position of the operating handle, as is
indicated in US 3,158,717.

A means for providing a visual display of an overload condition
(reason for trip) in a thermomagnetic circuit breaker is disclosed in
US 3,883,781 and US 5,519,561. The systems described therein use either

. mechanical or electrical logic information, provided by the bimetallic strip, to
execute and produce a display of the overload condition. If such a device is
equipped only with overload and momentary reaction elements (trip
elements), a selective trip display is provided, where an instantaneous trip
reaction exists when the operating handle designates the "tripped"” state and

the overload display system is not activated.

The increasing significance of electronic circuits as suitable devices for
the display of overcurrents in electric line protective means has likewise made
possible devices for distinguishing between the reasons for a trip. Printed

source US 5,485,343 describes an electronic trip unit for a circuit breaker



2 which permits the user to determne the intensity of as well as the
reason for the overcurrent condition after occurrence of the overcurrent
“trip. The electronic trip display for such trip information is simlar to
t he display described in US 4,870,531, and the control unit for such an

el ectronic trip unit is like the trip unit described in US 4,672, 501.

In US 3, 158, 717 the reason for occurrence of a disconnect condition, be it
because of overload or due to a nmonentardy overcurrent, is not indicated.
In US 3,883,781 and 5,519, 651, however, the devices are unable to provide a
selective trip display if nore than two trip elenents, such as with
reference tevidoh peanitoabe usemaneeteanine thiefintensgy @fad Welhks the peasandessor y
trip (trip due to additional structural conponents or accessories) are
provi ded. the overtigrentd C@ﬁl@lﬁé?lﬂ afip icowgensiof abeeOY ercHrieat| tﬂflpar e
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so t hat upon hérnbmagnetic circuit breaker t reas or trip
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t hernmomagnetic circuit breaker has a display neans that selectively reports
the reason for trip Two tripping bars, operabl e i ndepende ntly of one
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nmonent ary overcurrent condl t| on, a second tripping bar cooperates
In US 3,883,781 and 5,519,651, however, the devices are unable to

provide a sélective trip display if more than two trip elements, such as with
reference to an overload, a momentary trip, a ground leak or an accessory trip

(trip due to additional structural components or accessories), are provided.

The additional functions available in circuit breakers having electronic
trip units, such as US 4,870,631, however, do not always justify the additional

costs for the components of electronic trip units.

Thus there is a particular need to design a thermomagnetic circuit
breaker so that upon trip of the thermomagnetic circuit breaker the reason for

trip is displayed in simple fashion.
BRIEF SUMMARY OF THE INVENTION

The thermomagnetic circuit breaker has a display means that
selectively reports the reason for trip. Two ftripping bars, operable
independently of one another, comprise the trip function as well as the
display means. During an overload condition, a first tripping bar cooperates
with the overload reaction element to execute and display the overload trip.

During a momentary overcurrent condition, a second tripping bar cooperates



3 wth the nonentary reaction elenent to produce and display the
nonmentary trip. During a ground | eak condition, the two tripping bars
cooperate with the ground | eak reaction elenent to produce and display the
ground leak trip. In all trip conditions the operating handle goes into a
tripped position. In an accessory trip (trip due to additional structural
units), neither of the tripping bars cooperates wth the accessory trip

el enent, so that the operating handle re%resents the only nmeans for display
of the trip. Consequently, selective display of the reason for trip
anong four trkg elements is provided in sinple fashion in an inexpensively
desi gned t hewitbrthgmeeieniary seadtiopradenent topdidiicorsald displayttheenemieptadiyspl ays

for nore than four frip ele ts may,.be provided by, addi ng additiona
tripping bar$iP- bum‘% ﬁfaﬂggﬁ?éﬁ‘?m{%@of‘n@}%?}’%ﬁfiB g BT Mef%t?eW%tLoni C
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is described below in detail by neans of exanples with refierence to the
drawi ng, wheaaeessory trip (trip Eiug.to hdslhtbowsal stpertiradunis) tietthat of tentrgpiag
mechani sm of, a nul ti cont a&g %‘Eerrmnagneti c.circuit breaker, arranged in a

pref or med hoRATE K§OPHates v Rsressont trip elementesq that the opsmtingbadtear y
overcurrent Ll d,y st at . Fi representation simlar to
Fig. 1 with {eﬁ?ée%%gset&%iow&efstf?nlédléF fagﬁ?fttﬁﬁpggker is shown in the

energi zed state, :
Consequently, selective display of the reason for trip among four trip

elements is provided in simple fashion in an inexpensively designed
thermomagnetic circuit breaker. Additional selective trip displays for more

than four trip elements may be provided by adding additional tripping bars.

In addition, the inclusion of additional electronic circuits for display of
the reason for trip can be avoided, so that low-¢ost and simplified

manufacture of the thermomagnetic circuit breaker is made possible.
BRIEF DESCRIPTION OF THE DRAWINGS:

The invention is described below in detail by means of examples with

reference to the drawing, wherein:

Fig. 1 shows a partial sectional view of a mechanism of a multicontact
thermomagnetic circuit breaker, arranged in a preformed housing, with the

display of a trip resulting from a momentary overcurrent {tripped state),

Fig. 2, a representation similar to Fig. 1 with the exception that the

circuit breaker is shown in the energized state,

Fig. 3, a partial sectional view of a circuit breaker similar to that of Fig.

2, in an energized state, where, however, for the sake of better representation



Fig. 3, a partial sectional view of a circuit breaker simlar to that of
Fig. 2, in an energized state, where, however, for the sake of better
representation 4 the

overl oad and overcurrent reaction elenents are omtted, Fig. 4, a
representation simlar to Fig. 3 with the exception that the circuit
breaker is shown in a tripped state resulting from a nonentary
overcurrent, Fig. 5, a partial settional view of a circuit breaker
simlar to the one shown in Fig. 2, where the circuit breaker is shown in
an energi zed state and, in addition, the reaction elenments for a nonentary

overcurrent e @verbhd afldiderddiGeriiabgetin dekieats 4RRIASRA, at i on, Fi g.

6, a representation simlar to Fig. 5 with the exception that the circuit
breaker is represented in a tripped state resulting froman overcurrent,
Fig. 7, an alterrigi ¢eaaepeasgatation sifnikarpar Figald setdt tonakcapton tfattthe
mechani sm of _a pulticontact thernomagnetic circuit breaker, arranged in a
pref or med hdiEUHg PreAkeF &S oShawi jBda sEmped sl terg tngoFosn HVBPIERHIYur r ent
IS representoq%r rrent Fig. 8 a partial sectional view of a multicontact
t her nromagneti c CiTcuft breaker, arranged in a cast housing, with indication
of atripresulting froma ground |eak (fault current), where the

associ ated mec hafFi?.”B,! 8 panHAl dtibaal Ve sakecifhuibbldaXer RIES €9 tAé ioae, and
Fig. 9, arepresentation simlar to Fig. 8 wth the exception that the
circuit breabemn i Figplewbearethd drauisihmaker Bshowmin 4m enetgizqrhstate arid,an

in addition, the reaction elements for a momentary overcurrent are omitted

for the sake of better representation,

Fig. 6, a representation similar to Fig. 5 with the exception that the

circuit breaker is represented in a tripped state resulting from an overcurrent,

Fig. 7, an alternative arrangement of a partial sectional view of the
mechanism of a mulficontact thermomagnetic circuit breaker, arranged in a
preformed housing, where a tripped state resulting from an overload current

is represented,

Fig. 8, a partial sectional view of a multicontact thermomagnetic circuit
breaker, arranged in a cast housing, with indication of a trip resulting from a
ground leak (fault current), where the associated mechanism is omitted for

the sake of better representation, and

Fig. 9, a representation similar to Fig. 8, with the exception that the
circuit breaker is represented in a state resulting from tripping of an

accessory.



accessory. 5  DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Ceneral design of selective trip

di spl ay A circuit breaker 10 arranged in a preforned housing is
shown in Fig. 1 and consists of a housing 11, an operating nechanism 12, a
control elenment (operating grip, handle) 13, a current path 14 and a trip
unit 15. A line connection 16 and a | oad_.connection 17 of the current path
14 are connected with a protective circudt (not shown) via fastening

el ements (not shown). During closed circuit conditions, a novable contact
18 of a novable contact arm20 lies on a stationary contact 19 of the line
connect i on IBETAIREBdeEECRIPIEON OF THEUNGNTIODW i n the current path 14
through the Iine connection 16, the stationary contact 19, the novable
contact 18, the qgv o flexible line 21 and the | oad
connection 17. e SHEE A SEOHEAPEH 12 works in a fashion simlar
to that disclosed in US 3,158,717 and serves to open and cl ose the novabl e

contact arm 20. PR t fgr@ 1 : HRES i
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| ever 24. A ratchet |lever surface 25 at the other end of the ratchet | ever
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During closed circuit conditions, a movable contact 18 of a movable confact

arm 20 lies on a stationary contact 19 of the line connection 16 to produce an
electric current flow in the current path 14 through the line connection 16, the
stationary contact 19, the movable contact 18, the movable contact arm 20, a

flexible line 21 and the load connection 17.

The operating mechanism 12 works in a fashion similar to that
disclosed in US 3,158,717 and serves to open and close the movable contact

arm 20.

The latched and closed state of the operating mechanism 12 is
represented m Fig. 2, where a mechanical supporting member 22 in the
housing 11 forms a rotary bearing 23 at one end of a ratchet lever 24. A
ratchet lever surface 25 at the other end of the ratchet lever 24 opposite the
bearing 23 is connected with a ratchet surface 26 of a first ratchet 27, which is
seated rotary in the mechanical supporting member 22. A second ratchet 29,
which is seated rotary on a rotating shaft 30 in the mechanical supporting
member 22, comprises a ratchet finger 31, which cooperates with a supporting
surface 32 on the first ratchet 27. The trip unit 15 consists of a momentary

reaction element 40, a thermal reaction element 41, a first tripping bar 42 and



surface 32 on the first ratchet 27. The trip unit 15 consists of a
nonmentary reaction elenent 40, a thermal reaction elenent 41, a first
tripping bar 42 and 6 a
second tripping bar 43, the bars 42 and 43 being seated rotary in the
housing 11 on a comon rotary shaft 47. Afirst trip |lever 44 and a second
trip lever 45, which on a | ever shaft 46 are arranged rotary on the
mechani cal supporting nenber 22, are in6each instance arranged between the
tripping bars 42 and 43 and the second ratchet 29. The node of operation of
the nonentary reaction elenents and the thermal reaction elenments 40 and 41

Wi thin the §gb@ridir rphfz are4sglanebhhed Aed a9beinghsenriderctaseint e Foguirgs 3, 4,
5 and 6. Reac?lo% to nmonmentary overcurrent Qperation of the
noment ary r ¢hohieomirererdtadOskaft47.né. fiestteipilever1 ¥ dud at second dripdaver of a
nmonentary overcurrent is explained in Figures and 4, where the thernal
reaction el épemthigh omne @E%bﬁba?tr B pitiey AHHNERS ERMATY HE SEEoMECLATS™ ever

45 are omtted for the sak f ter, r.epr LOR. : of a
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armat ure begring 8h4 é?]l%h! gk sRoREORSEGad. Y The RodRUsebpSRtionhef Hagnet 82
bei ng fastenedc’ in the housing 11 by neans of fastening parts 85 and 86. The
armat ure 80peanERReY esactidrhelehents aat thrdhefmbheecdctivstelemiepts #g abdrdl2 and
produces clockw se rotation of the first @lrzl\i’pp,i ng bar 42 apout the tripping
bar bear i ngwithindhergipt enisibareesriibed kel 20l reternae; losFiglres3 vdr 44
is released framthe first ratchet surface of the first tripping bar 42.

The first tlapﬁ ‘ever 44 is pretensioned clockwi se by the use of a spring
(not shown), while a first arm51 of the first trip lever 44 is forcibly

pressed agai nst hhidh B Popderthrd Hfers@&QAd ratchet 29, so that the second
rat chet 29 execu counterclroCKwi se rotation about its bearing 30.

The
Operation of the momentary reaction element 40 and the mechanism

12 due to occurrence of a momentary overcurrent is explained in Figures 3
and 4, where the thermal reaction element 41, the second tripping bar 43 and
the second trip lever 45 are omitted for the sake of better representation.
Upon occurrence of a momentary overcurrent in the current path 14, an
armature 80 with an armature bearing 81 is pulled up magnetically by a
magnet 82, the magnet 82 being fastened in the housing 11 by means of
fastening parts 85 and 86. The armature 80 cooperates with the first end of
the first tripéing bar 42 and produces clockwise rotation of the first tripping
bar 42 about the tripping bar bearing 47, owing to which a first hook 49 of the
first trip lever 44 is released from the first ratchet surface of the first tripping
bar 42. The first trip lever 44 is pretensioned clockwise by the use of a spring
(nét shown), while a first arm 51 of the first trip lever 44 is forcibly pressed
against a trip pin 52 of the second ratchet 29, so that the second ratchet 29
executes a counterclockwise rotation about its bearing 30. The
counterclockwise rotation of the second ratchet 29 causes the finger 31 of the

second ratchet 29 to be released from the supporting surface 32 of the first



countercl ockwi se rotation of the second ratchet 29 causes the finger 31 of
the second ratchet 29 to be rel eased fromthe supporting surface 32 of the
first 7 ratchet 27. The
pretensioning force prevailing between the ratchet |ever surface 25 and the
ratchet surface 26 by the use of the spring (not shown) actuating the
mechani sm | eads to clockw se rotation of the first ratchet 27 about its
beari ng surface 28, whereupon the surface 25 of the ratchet |lever 24 is

rel eased fromthe surface 26 of the first ratchet 27. If the ratchet |ever
surface 25 has been released fromthe ratchet surface 26, the mechani sm

behaves in a,impney. SiTH‘a'ﬁetéﬁiéﬂﬁg%@é@grg@ﬁﬁﬁ%b&iﬁe@nL@e?’réltéﬁeﬂﬂe?feri n

that the novabl e contact ‘arm 20 i s opened and the line to be protected is
di sconnect edurface 25 arfd the Batshesufive 2p byathiengsenrel Hanbpring Anoh shben)
"latched" and "cl osed" state, where the novable contact 18 is in contact
with the staciustiagytheomeshaniso lagds|te Hpgiwisestabaiion vé thpditat raghakéhani sm
12 in the "

tri pped: and "open" .state, where the. novwabl.e, cont [
el ectrical l fgegggﬁ Qeéﬁngrsgﬁﬁe#?\3&‘#&1‘?*%&?%%%@5? §$Qf%kfﬁéaﬁc§§%ﬁé§r g? ate of
Fig. 3 sho ol ' t [ Ispl N
bar 42, “uhi b e e oD e Tt 2 ob cahet loel ™y
i's not visikuefatdrasughs debhrleaapérfromre thd ratcheh eulfacs i26g thd .mddharisrhpped
state of Fig. 4 shows the first display 53 of the second end 54 of the
first tri ppi%e@abaﬁ' in2 raanner sinsilar énthe menner desaihed ingUs 8,358 A4 Enthate

first display 53 € be seen thrqugh the apertur of _the housi.ng .11 so
that a di spltgﬁ WVEEI(?VF%@C{]&I'%%@ ’fSaQRF’a%‘?vﬂ{B# tﬁﬁgls%\}gbgg %Wgecg? t¥onary
contacts 18 cﬁ%r&%c@a.the circuit breaker are separated as the result of
the reaction of the nonentary reaction elenent 40 to a nonentary

overcurrent condition. Resetting of the operating nechanism 12 and
the nonentary redigi ®8hows the operating mechanism 12 in the “latched” and "closed”

state, where the movable contact 18 is in contact with the stationary contact
19, while Fig. 4 shows the operating mechanism 12 in the "tripped” and "open”
state, where the movable contact 18 is electrically separated from the
stationary contact 19. The latched state of Fig. 3 shows a first display 53 on a
second end 54 of the first tripping bar 42, which is arranged within the
housing 11 at a position in which it is not visible through a first aperture 55 in
the housing 11. The tripped state of Fig. 4 shows the first display 53 of the
second end 54 of the first tripping bar 42 at a position within the housing 11 in
which the first display 53 can be seen through the aperture 55 of the housing
11, so that a display is provided in this fashion when the movable and
stationary contacts 18 and 19 of the circuit breaker are separated as the result
of the reaction of the momentary reaction element 40 to a momentary

overcurrent condition.

Resetting of the operating mechanism 12 and the momentary reaction
element 40 to produce closing of the movable and stationary contacts 18 and

19 can be seen in Figures 4 and 3 (taking into consideration the reverse



el enent 40 to produce closing of the novable and stationary contacts 18 and
19 can be seen in Figures 4 and 3 (taking into consideration the reverse

8 sequence of trip conditions according to the description above).

El i m nation of the nonmentary overcurrent condition in the current path 14
permts the armature 80 to return to its resting position showmn in Fig. 3
under the pretension of a restoring spring (not shown). C ockw se rotation
of the handle 13 of Fig. 4 about a handl bearing 56 of the nechani cal
supporting nmenber 22, supported by a handl e-supporting nmenber 57, produces
engagenent of an operating pin 58 on the handl e-supporting nenber 57 with a

first cam sysdasre? t8b dielifighichebrdiegero hé desoriptiah abbee). eEBmiRatiors
turned cl ockwi se about "its rotary bearing 23. During cl ockw se

rotation of of ke madwintary emerc@tentacarsiton in dhe surrend b 16F pemaits dhehet

| ever 24 cones into_engagenent with the first raéchet.Z?.un il _the II[’\atchet
surface 25 érmahaer 89 dRetetiayde Ys resiing POSHOR SBPWR IhdigarcHBtes Pt ace 26

f the fi h , d > ith
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ratchet surfaegi263 ¢ Hifes bBSGHEthan@VEe bedriid 36 2henabdidricdl heppeehng
ratchet 29 to execute a clockw se rotation about its bearl(r;% 30 as a result

of the forcenahber r2t supportepr bpga ( hehdeRagportingt imerabent meCBIE_EEs in
o5 the Fragaemeat ofan ABeSEBIIRER e IR Ss S ER R of (HR e
anal e 13 of B o prkest 82 ot hlaat Bt Ilerds GRRIN TN I LR %,
of the handlgs BOLbLARG L benfindi 3] the first resetting elenent 63 of
the first trip lever 44, wheréby the first trip lever 44 is rotated
count ercl ockwi se about its |lever bearing 46 and causes |ifting of the first
hook 49 of the fiDstingrlqukkaserotadombbitee taichdtilever Harceeond gamanui®e of
the first t réiopg)fi t?lg rggz%ef lge'vexl' ];_4 E:Qr%e; iirgtgten%gggmgrgxt \i»\r%ch the first ratchet 27 until
the ratchet surface 25 of the ratchet lever 24 is arranged below the ratchet
surface 26 of the first ratchet 27, whereby engagement of:the ratchet surface 26
with the ratchet lever surface 25 of Fig. 3 is made possiliie. Positioning of the
ratchet surface 26 oﬁ the ratchet lever surface 25 permits the second ratchet 29
to execute a clockwise rotation about its bearing 30 as a result of the force of a
restoring spring (not shown), until a stop pin 61 is in engagement with the
mechanical supporting member 22, whereby according to Fig. 3 the finger 31
of the second ratchet 29 is in engagement with the supporting surface 32 of
the first ratchet 27. Clockwise rotation of the handle 13 of Fig. 4 likewise
causes engagement of the resétting surface 62 of the handle-supporting
member 57 with the first resetting element 63 of the first trip lever 44,
whereby the first trip lever 44 is rotated counterclockwise about its lever
bearing 46 and causes lifting of the first hook 49 of the first trip lever 44 above
the first ratchet surface 50 of the first tripping bar 42. If the first hook 49 is
located above the first ratchet surface 50, the first tripping bar 42 rotates

counterclockwise about the bar bearing 47 under the force of a pre-tensioning



| ocat ed above the first ratchet surface 50, the first tripping bar 42
rotates counterclockw se about the bar bearing 47 under the force of a
pre-tensioning 9 spring
(not shown), whereby according to Fig. 3 latching of the first hook 49 of
the first trip lever 44 with the first ratchet surface 50 of the first
tripping bar 42 is nmade possible. O osing of the novable contact arm 20 to
bring the novabl e contact 18 together wPth the stationary contact 19 to
forman electrical contact is produced by counterclockw se rotation of the
handl e 13 about the handl e bearing 56, whereby an el bow | ever connection 64
I's actuateds ndthiohans stekel®y s@okdighg( 100Figs B dutahiracdfitite fiugpt tloekrSchani sm .
in a nannerfg?%?Far tob??e nanggi disclgﬁed ﬁn us 3f?§8,]17,.so_that t he
novabl e andokthatfirentripyleventéetith e fustiratoheirsurfage 58 9f s fiyst drippinglnr wi t h

one another and the line to rotected is ai n . cl.osed. . eaction
to an over | Had & pPedble- E?ospmg #H@en‘ﬁ‘ﬂga R R 2 19 REen Eal
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over | oad/ ovBIFCart Scri bed according t'o Figures 5 an

for the sakgepfridaptb@tact i ?ﬁd@%ﬁwy coiEtePRIDEAIRE Yof2Re! bbthehendlet 140, t he
first tripping bar 42 and the first" trip lever 44 have been omtted from

t he figuresabditt ehe derdile dreasingf 56n whezebpady ellmrve Uteventconneeten ddr ient

path 14, the thermal reaction element 41, which iis arranged jn the current
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41, whereby an adjusting screw 66 is noved in the direction of the second
trippi ng baand3he Gnopebapirotectzt ishgaimodieseds6 with the second tripping bar

43 produces cl ockwi se rotation of the second tripping bar 43

Reaction to an overload /overcurrent

The mode of operation of the thermal reaction element 41 and the
mechanism 12 upon occurrence of an overload/overcurrent can be described
acco.rding to Figures 5 and 6 where, for the sake of better illustration, the
momentary reaction element 40, the first tripping bar 42 and the first trip
lever 44 have been omitted from the figures. After occurrence of an
overload/overcurrent in the current path 14, the thermal reaction element 41,
which is arraﬁged in the current path 14 at a bend (offset piece) 65, reacts and
bends clockwise about the fastening point at the bend as a result of thermal
heating of the thermal reaction element 41 and the difference in the coefficient
of thermal expansion of the material components forming the thermal
reéction element 41, whereby an adjusting screw 66 is moved in the direction
of the second tripping bar 43. Cooperation of the screw 66 with the second
tripping bar 43 produces clockwise rotation of the second tripping bar 43
about the bar bearing 47, whereby a second hook 67 of the second trip lever 45

is carried away by a second ratchet surface 68 of the second tripping bar 43.



about the bar bearing 47, whereby a second hook 67 of the second trip |ever
45 is carried away by a second ratchet surface 68 of the second tripping
bar 43. 10 By nmeans of a
spring (not shown) the second trip lever 45 is pretensioned to cause a

cl ockwi se rotation, so that a second arm 69 of the second trip lever 45 is
pressed toward a trip pin 52 of the second ratchet 29 and consequently the
second ratchet 29 is rotated countercl ockdv se about the bearing 30.
Count ercl ockwi se rotation of the second ratchet 29 causes the finger 31 of
the second ratchet 29 to be rel eased fromthe supporting surface 32 of the

first ratchegy 2feaaRdf g&&%h@%ﬂ)(%%%éc&{tgggf@eveﬁ%| iggﬁéée%ioafed%

pretensioning force between the ratchet |ever face 25 d the ratchet

surface 26, ayumpéaadodiywiae sptatiog, otitat srseeond actubt ofrtfretskeord tivabdvem45l eads
to clockw se rotation of the first ratchet 27 about bearing el enent 28,
where the suffpiesedgopfare fetriapnet of Hieesecondiraichet 3 sad corsequandlysthef ace

26 of the fi d_h ' | . Lf th h
Cover sur t ackoot nECH 29, B GobBRET iRl Rn POl e PFgE A
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in US 3,15 17 to open the novabl e contact arm 20, ereupo Ine to

be prot ect ecsecsndiratbrn@dtiede released from tife shymyertingesiofeddd 6 tie ghani sm
12 in the "locked" and "closed" state, in which the novable contact 18
rests on t herasehet i2dmadyhensattabe noolonger pegaged. Applieaion ofe ppriensioniqyg

hani 12, i "t " and " " te,.i ich th bl
Cont act 18 160 belvraccat et yes S0 Ren R Aocparehhar juriem mePRiedme
| ocked st at ' j ; :
socond Lri vk ‘Bar eIt IRV ARTRERERE L SRR TR A0 tig TR
posi tion in ghttehfitshearthepl2ybsQt beanng eldraerkd 28, twiheredihesisteerd i ure

72 in the housing 11. The tripped state of Fig. 6 shows a second display 70
on the end 7mtdfeti¢rerPdds neleasadppomgthiaastirfage 36 ob thpolitst rataheli 27hand hewce

housi 11 i i ch the di 7 h th
ousing ! 12 no Io(x;mgf-:-zt enegacgeéi?iﬁ%e rgtcﬁgtnleggr s?uer e?cet rl?a%%ee% rglezseé:c? Px‘gm the
ratchet surface 26, the operating mechanism reacts in a manner similar to the
manner as described in US 3,158,717 to open the movable contact arm 20,

whereupon the line to be protected is disconnected.

Fig. 5 shows the operating mechanism 12 in the "locked" and “closed”
state, in which the movable contact 18 rests on the stationary contact 19,
while Fig. 6 shows the operating mechanism 12 in the "tripped" and "open”
state, in which the movable contact 18 is electrically separated from the
stationary contact 19. The locked state of Fig. 5 shows a second display 70 on
one end 71 of the second tripp'mg bar 43, which is arranged within the
housing 11 at a position in which the display 70 is not visible through a
second aperture 72 in the housing 11. The tripped state of Fig. 6 shows a
second display 70 on the end 71 of the second fripping bar 43 at a position
within the housing 11 in which the display 70 can be seen through the second
aperture 72 in the housing 11, whereby a display is provided indicating that

the movable and stationary contacts 18 and 19 of the circuit breaker are



aperture 72 in the housing 11, whereby a display is provided indicating
that the novable and stationary contacts 18 and 19 of the circuit breaker
are separated as a result of operation of the thermal reaction
el ement 41 as a function of an overl oad/overcurrent condition.

Resetting of the operating nechanism 12 and the thermal reaction el enent 41
for renewed cl osing of the novable and stationary contacts 18 and 19 is
represented in Figures 6 and 5 (where thd reverse sequence of the trip
condi ti ons described above should be taken into account). Renoval of the
over| oad/ overcurrent condition in the current path 14 permts the thernal

reaction el gapffatéd ab redulf Bf topeldtior estthagheoralt icvtish@lement Bl ks 8,
which is produced as a result of cooling and rel axation of the internal

stresses of fuhetiomoban gvedoapioriancereniragnditiothe t hermal reaction el ement
41. Cd ock-wise rotation of the handle 13 of Fig. 6, which is supported by

the handl e- {i 57, _about the h hait 56 of the.
mochani cal suppoR R RhaRe 2P oraRBes ENiR oM 57 e thrad, gtipTn 56
f the handl g i 57, i syt h
achet | ove R R e len RR st e of e 0P a0l FARPRY BRBARISALT

its bearing 123s rByrdsefitee] RCRWuUSEs 6 @hdtF Qhefe iHerdvat@h@iquavebf e tlipe cam
surface 60 of thgpl ever 24 gi\(?gz into engagenent with the first ratchﬂgt 27,

until the suchditiorgsdedcribrd abmversitouldber takaniistamaccomgdd Belrowal Iné thar f ace
26 of the first orgk%tchet 27, wher,eby according to Fi

rat chet ;urfcé’@él / Qv errureRt cond b s 5&’@%%4i gerlﬁgigﬁgié‘g%}eﬁm he
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causes clockwse ro ion ot e secon about” it earing 30
under the fayreguedd as resdsalti sfdcodPhbthd AhxSE) thinfritbrriad@nebRR d¥i thebl

engages with the nechani cal supporting nenber 22, whereby the finger 31 of

the second material components forming the thermal reaction element 41. Clock-wise
rotation of the handle 13 of Fig. 6, which is supported by the handle-
supporting member 57, about the handle shaft 56 of the mechanical
supporting member 22 causes engagement of the operating pin 58 of the
handle-supporting member 57 with the first cam surface 59 of the ratchet
lever 24, so that the lever 24 is thereby rotated clockwise about its bearing 23.
During clockwise rotation of the ratchet lever 24, the cam surface 60 of the
lever 24 goes into engagement with the first ratchet 27, until the surface 25 of
the ratchet lever 24 is arranged below the surface 26 of the first ratchet 27,
whereby according to Fig. 5 latching of the ratchet surface 26 with the ratchet

lever surface 25 is produced.

~ Positioning of the ratchet surface 26 on the ratchet lever surface 25
causes clockwise rotation of the second ratchet 29 about its bearing 30 under
the force of a restoring spring (not shown) until the stop pin 61 engages with
the mechanical supporting member 22, whereby the finger 31 of the second
ratchet 29 engages with the supporting surface 32 of the first ratchet 27
according to Fig. 5.



rat chet 29 engages with the supporting surface 32 of the first ratchet 27
according to Fig. 5. 12

Cl ockwi se rotation of the handle 13 according to Fig. 6 |ikew se produces
engagenent of the resetting surface 62 of the handl e-supporting nenber 57
with a second resetting elenent 73 of the second trip | ever 45, whereby the
second trip lever 45 is rotated countercl ockwi se about its bearing 56 and
causes |lifting of the second hook 67 of ¥4 he second trip | ever 45 above the
second ratchet surface 68 of the second tripping bar 43. If the second hook
67 is | ocated above the second ratchet surface 68, the second tripping bar

43 rotates countElekasdenirsgtiabouf thBehindlpplhqchardihgatd Mjg.58 likewiset he
force of a pretensioning spring (not shown), whereby |atching of the second
hook 67 of pieeluses engagempnt ef dhe s6salfing stistace &2ont thehendle-gpnarsiagss of

th d i i b 43 di Fi g. i d i.ble. d i f
(he second LLLRRLIG Loty 43.80cordlp6,L0FLS, B 7 Rdenorsitlie, Dlgsino ©
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t he handl e r-connection 64 thereby bel ng operated-under

the force ofg hRE cBRELSTUBING I the VN ABbUHYi dfghe kecsral hapilevari 45 aboanner
simlar to the manner described in US 3,158,717 for bringing the novable

and st at i ondweysecomd aatthetlsdirfacd 68 ©f e secovdtttippingbar 61 If dhesreenddimdct i on
of the line to pbe protect
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resul ting f5omeRsRWEd 93HhE(RECHHIWRY, vIRseby l&khing of the second hook 67
of the second trip lever 45 with the second ratchet surface 68 of the second
tripping bar 43 according to Fig. 5 is made possible. Closing of the movable
contact arm 20 to bring the movable contact 18 intc contact with the
stationary contact 19 is produced by counterclockwise rotation of the handle
13, the elbow lever connection 64 thereby being operated under the force of
the springs (not shown) actuating the mechanism in a manner similar to the
manner described in US 3,158,717 for bringing the movable and stationary
contacts 18 and 19 into contact and for renewed connection of the line to be

protected.

Alternative selective trip display

An alternative means for visual display of either a momentary or
overload/ overcurrent condition is shown in Fig. 7, where like reference
numerals refer to like parts of Figures 1 to 6. Fig. 7 shows a tripped state

resulting from an overload/overcurrent condition.

Overload /overcurrent reaction with alternative selective trip display

The mode of operation of the thermal reaction element 41 and the



Over| oad/ overcurrent reaction with alternative selective trip display
The node of operation of the thermal reaction elenent 41 and the

13 mechani sm 12 upon occurrence of an overl oad/overcurrent in the
alternative neans shown in Fig. 7 is simlar to the node of operation
described for Figures 5 and 6 indicated above, where an

overl oad/overcurrent in the current path 14 causes cl ockw se bendi ng
(defl ection) about the fastening point o8 the bend 65 of the thernal
reaction el enment 41, whereby the adjusting screw 66 is noved toward the
second tripping bar 43 and hence the second tripping bar 43 is rotated

cl ockui se ol tilg 171,005 B IR ReET 0y loddy HleRaBAGAEn N spERRIdo0k 67

of the seco he second ratchet surface 68 of the
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bearing 46 Wigemes Beasdcoriddimbdd Gbove, mdhdreraeovienoadjayeteareniiinhthene
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shown) provides the force for clockwise rotation of the second trip lever 45

about the lever bearing 46 when the second hook 67 is no longer in

engagement with the second ratchet surface 68. Operation of the second

ratchet 29, the first ratchet 27, the ratchet lever 24, the elbow lever connection

64 and the movable contact arm 20 is produced in the fashion corresponding

to the description of Figures 3 to 6.

The overload trip condition of Fig. 7 shows the second display 70 on
the second projection 90 of the second trip lever 45 in a position within the
housing 11 in which the second display 70 can be seen through the second
aperture 72 of the housing, whereby a display is made provided indicating
that the movable and stationary contacts 18 and 19 of the circuit breaker are
separated from one another as a result of the mode of operation of the
thermal reaction element 41 corresponding to an overload/ overcurrent

condition.



14 - In contrast to the displays by neans of the tripping bars 42 and
43 according to Figures 1 to 6 in conjunction with apertures in the housing
11 of the circuit breaker, according to Fig. 7 display is effected by
appropriately designed trip levers 44 and 45. Resetting of the
operating nechanism 12 and the thernmal reaction elenment 41 to produce
renewed cl osi ng of the novable and stationary contacts 18 and 19 is simlar
to that described with reference to Figudes 6 and 5 (where the reverse
sequence of the trip conditions described should be taken into account).
Reaction to a nonentary overcurrent with alternative selective trip

The node of oper ﬁlxicgﬂh%t E@%Wéﬁ%xrﬁggﬁé e ke ﬁ{gﬁ%n%g?gngz the 43

mechani sm 12 upon occurtence tary overcu hin the

al ter nati ve ;pRa8mPko Figlires1 it6 6lih@onpiRtian whhiapdasees behellouskigit e6 3 and
4, where a nmonentary overcurrent in the current path 14 is produced_such
that the ar ti¢ aireuBCbrieskenlaceatdime nadhigt ¥ clisplay iy afiegiest By sppreprisiel t he
first tripping bar 42 perforns a clockw se rotation about the tripping bar
bearing 47 spigarddrgdaverg 458%4% st hook 49 of the first trip |ever 44
fromthe first ratchet surface 50 of the first tripping bar 42. A

pr et ensi oni ng sprd 0 - OV far r } Eh I St
trip lever 44 cl g{celg%té% éggt{f}?%eé%lg%exﬂggé%ﬁrﬁggﬁgh %hte}%é)?lﬁéeﬁ%rg&@ﬁ%%k 49

i s rel eased dfgment l1g fd rsbdues clhakwedr teihgb0fathé sovablé cogkstaigaged.
Operation of the second ratchet 29, the first ratchet 27, the ratchet |ever
24, the el baontatet8 andridds shnilaatoathdt thscrinedatith referenea toaFighpes 6 and

produced in 5t (Q\?hesrg rtrﬁe I‘tg‘b‘e?éeogeq?lsenzzg oF tlh%utgi?zsco%dgt?m% described should be taken

into account).

Reacton to a momentary overcurrent with alternative selective trip

display

The mode of operation of the momentary reaction element 40 and the
mechanism 12 upon occurrence of a momentary overcurrent within the
alternative means of Fig. 7 is the same as that described for Figures 3 and 4,
where a momentary overcurrent in the current path 14 is produced such that
the armature 80 is pulled up magnetically by magnets 82, so that the first
tripping bar 42 performs a clockwise rotation about the tripping bar bearing
47 for disengaging the first hook 49 of the first trip lever 44 from the first
ratchet surface 50 of the first tripping bar 42. A pretensioning spring (not
shown) provides a force for rotalting the first trip lever 44 clockwise about the
lever bearing 46 when the first hook 49 is released from the first ratchet
surface 50 and is no longer engaged. Operation of the second ratchet 29, the
first ratchet 27, the ratchet lever 24, the elbow lever connection 64 and the

movable contact arm 20 is produced in the same fashion as in Figures 3 to 6.



The overload trip condition of Fig. 7 shows that the second hook 67 of the
second trip lever 45 is released fromthe second ratchet surface 68 of the
second tripping bar 43, and the first hook 49 of the first trip lever 44 is
still engaged with the first ratchet surface 50 of the first tripping bar
42. Since the first hook 49 is still engaged with the first ratchet surface
50, a first display 53 on a first projeagion 91 of the first trip lever 44
is arranged in a position within the housing 11 in which it cannot be seen
through the first aperture 55 in the housing 11, whereby a display is

provi ded indicating that the novable and stationary contacts 18 and 19 of
the circuit breakbe oxedoadtripapadiieniobEiga 7showstthat the secandinwka?’ ohe
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surface 50 of "the first tripping bar 42, whereby the first display 53 of a
first proje6itrstdrodk4Dis stileerfgaged with phe Svsrathet surfacediyedinshdepiaisb i on in
the housing 11 in which the first displ 53 can be seen fromthe.outside
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of the trip condi‘tions desgri bed should be taken into account).

G ound | eak/sttivemsprepntadtppBrepdrd@rnd the circuit Preaker swalnadi sgpaeatedfasaatrip

condition as a result of actuation by a groun Ieakq{ gccessor trge i ng
means (ELD) resulspbaieactioniqf themegpgniary feaction element 40 due to a momen 2ty

overcurrent condition. If the movable and stationary contacts 18 and 19 of the
circuit breaker have been separated as a result of the reaction of the
momentary reaction element 40 owing to a momentary overcurrent condition,
the first hook 49 of the first trip lever 44 is released from engagement with the
first ratchet surface 50 of the first tripping bar 42, whereby the first display 53
of a first projection 91 of the first trip lever 44 is arranged in a position in the
housing 11 in which the first display 53 can be seen from the outside through
the first aperture 55 in the housing 11.

Resetting of the operating mechanism 12 and the momentary reaction
element 40 to produce renewed closing of the movable and stationary
contacts 18 and 19 is the same as in the description for Figures 4 and 3 (where
the reverse sequence of the trip conditions described should be taken into

account).

Ground leak/ Accessory tripping means

The visual display of a trip condition as a result of actuation by a

ground leak/ accessory tripping means (ELD) is shown in Fig. 8, where the



16  ground | eak/accessory tripping neans 100 is arranged in the housing 11
adj acent to the arrangenent of the nmechanism 12 or outside the housing 11
and conprises a coil arrangenent 101, a trip spring 102, a trip arm 103, a
sol enoi d plunger arrangenent 115 and a reset lever 105. In the reset state
a reset plate 106 of the solenoid plunger arrangenent 115 rests on a
per manent nmagnet 107 within the coil arrangenent 101, while the pernanent
magnet 107 exerts a sufficient retairintp force on the reset plate 106 to
produce a counterwei ght for the opposed pretensioning force of the trip
spring 102. A trip signal is supplied by coil wires 108, which are
el ectri cal | grogARNREK #8cctbddty arfppihg 1ABand) 10018s eeidngdr anghetnmiusi( 11and
permits the coil 109 to producé a magnetic field in such fashion that said
magneti ¢ fialjakens tofthe sexhnigentené ofshe enédhahisst 2 afr euisidsethedrairingrddnet
107, whereby the pulling- u_i) force bet\/\ﬁ n the reset ﬁéyat &_.106 an]T(Ii[) t he
per manent réftsh6PMPUIBEF & ¢ RrRNEEMeD);l g?(ﬁm?h%jréﬁ%é e? JFPpdlittitvy: &p force
bet ween the reset, plate 106 a 1 pl at e
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trip arm 103 g an i ntegral conponent of the sol enoid plunger

ar r angenent mhghet F¥ewithivethepdodlt arrdfgemeriel (oviieitte permgaentimagnetnd7t ri p
arm 103 and an end cap 114 ar,e_cong)onents of the %g%enxbéi Iun%‘gr

arr angementexers anguffisientt sjaindeg forcain 4k yeashiRbHe af%i FTAOVEEnt  of
the trip arm 103 away, f.rom t he per,manent . 30 ~Qlgkegt i on of
the first a 8’0"6?11&%{ f‘?rpgien%i’%‘gﬁﬁé Hrf%%ﬂf&&ﬁ‘ggﬁég%l fsﬁ'{%ﬂtrt;ﬂgﬁ lglﬁﬂqug’t fQ&ng end
110 of the frd i 5351081 wihkdhnsretdhartsieslbndoraidtadwadh t he
first tri ppﬁ%ﬁgg%mjﬁﬁ?b?wggdg%send 71 of tehe secoﬁ)g tripping bar 43
to drive thg chilrisp iartle setiantariganitriPlband pe2rrarscthé 3ol Kkt prodiiset t he

tripping bar bearing 47, while the first and second, h&qks 49 and 67 (for
clear represwgnatic dfeld ript sudhofashion thet sdyl megnafs 4idlfda IRRAsEENE 49 st and

magnetic field of the permanent magnet 107, whereby the pulling-up force
between the reset plate 106 and the permanent magnet 107 is nullified.

Owing to the absence of pulling-up force between the reset plate 106 and the
permanent magnet 107, the reset plate 106 is rapidly moved away from the
permanent magnet 107 as a result of the pretensioning force of the trip spring
102 pressing the trip arm 103, the trip arm 103 being an integral component of
the solenoid plunger arrangement 115. The reset plate 106, the solenoid
plunger 104, the trip arm 103 and an end cap 114 are components of the
solenoid plunger arrangement 115 and move together in unitary fashion. A
rapid movement of the trip arm 103 away from the permanent magnet 107
and in the direction of the first and second tripping bars 42 and 43 results in
the projecting end 110 of the trip arm 113 simultaneously striking the second
end 54 of the first tripping bar 42 and the second end 71 of the second
tripping bar 43 to drive the first and second tripping bars 42 and 43 clockwise
about the tripping bar bearing 47, while the first and second hooks 49 and 67

(for clear representation, not shown in Fig. 8) are unlatched from the first and



17 second ratchet surfaces 50 and 68, so that the nechanism 12 (for clear
representation, not showmn in Fig. 8) is actuated and the novabl e cont act
arm 20 is noved according to the description for Figures 3 to 6. The

conbi ned novenent of the first and second tripping bars 42 and 43 leads to
a first and second display 53 and 70 on the first and second tripping bars
42 and 43 and an arrangenent of the sane_within the housing 11 in a
position in which the displays 53 and 70 1Zan be seen through the first and
second apertures 55 and 72 in the housing 11, so that a display is provided
i ndi cating that the novable and stationary contacts 18 and 19 of the
circuit bre%@nérthammfamSa‘@ talnd f8sadtthef therwachirsmofi2t fer glesund

| eak/ accessory tri a.gs 100 spondl n% ﬁﬁg_ﬂouqﬂ | eak condition.
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sol enoi d pl URGGENRKE BPGRIBRY ahdiTSechid thepiy m@m 13 padkhe Lhdtaap 114
cooperates with an operating rod 113 at one end of the reset |lever 105 to

produce cl ocleabsé display 58 mndtilion dhe Sssttanideseeond drpping Bdi@,42dret ébynd reset
el enrent 111 at an opposite end of the reset lever 105 is brought into a
tri pped posid? gﬁ‘angement Y ame wilinthe housmgnilsin a popifiog inwhichy Beent

ar r angenent ) S t,0
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el imnated for demagnetizing (de- en i zi'ng) the coil I09. After renoval
of the trip ade&tionaoy abmantsoTS fihe 1I§a1fdﬂ1e dRuftFopakdr amdjepeented as the
arrangenment) about the handl e bearing 56 (1F| g; 1), supported by the
handl e- suppoiesitig Ofretriyeactzon @a&b%sg@\@@nwah/agm%% f(%ﬁn%h@\ﬂms ol‘oot he
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103 away from the permanent magnet 107 in a tripped position 11kew1se leads
to rapid movement of the end cap 114 in the same direction, since the latter
likewise is an integral component of the solenoid plunger arrangement 115. In
the tripped position the end cap 114 cooperates with an operating rod 113 at
one end of the reset lever 105 to produce clockwise rotation about a reset
lever bearing 112, whereby a reset element 111 at an opposite end of the reset

lever 105 is brought into a tripped position.

Resetting of the mechanism 12 (Fig. 1, adjacent arrangement) and the
ground leak/accessory tripping means (ELD) 100 to produce renewed closing
of the movable and stationary contacts 18 and 19 makes it necessary for the
trip signal of the coil wires 108 to be eliminated for demagnetizing (de-
energizing} the coil 109. After removal of the trip signal, rotation of the
handle 13 (Fig. 1, adjacent arrangement) about the handle bearing 56 (Fig. 1),
supported by the handle-supporting member 57, causes a control surface (not
shown) of the handle-supporting member 57 to cooperate with the reset

element 111, which extends through a dividing wall (not shown} of the



18  housing 11 in the nechanical arrangenent, and produces

countercl ockwi se rotation of the reset |ever 105 about the reset |ever .
bearing 112. The control rod 113 of the reset |ever 105 cooperates with the
end cap 114 of the sol enoid plunger arrangenent 115 to drive the sol enoid
pl unger arrangenent 115 and the.reset plate 106 in the direction of the

per manent nmagnet 107 agai nst the pretensioning force applied by the trip
spring 102. If the reset plate 106 reach&s the permanent nagnet 107 and
strikes it, the retaining force of the permanent magnet 107 is sufficiently
great to produce a counter force to the pretensioning force of the trip
spring 102, h§esih§a£1 thenes aleRR@hRaPhHagLEmant, ange pRiduckd Tousitdrelodkivisd he

| ocked position and renewed | ocking of "the mechanism 12 (Fig. 1, nechanical
ar r angenent yotatidnrefrthareeset losri@Sabouh ¢herveseb lever deasing Hizm Poe gertseldi ng to
the description for Figures 3 to 6 can fo
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to that of the nmechanism 12 or outside the housing 11,” and conprises a
si gnal i ng npagensibningg forcoidppliedeby 1B trip spdegVida if ihe seaphgilatealdoi |
arrangenment 122 in_a coil housing 123, and a_ tri ppjng sol enojd pl er 124
for cooper ar¢ashenithe permansehEReEsst 107 aRevriTikes ItFid@‘? r¢ipinigg gPﬁ“é*p BEF se of

opening (e ouable: aadssl i) AUAikccen) UL dHANIS SaireeRaRdiomte |

S o Bebiniig 1 e £ Uk, S0 sl bnenaltid progeesse:

pr et ensi oni agrdngeaendf118 is éeldin the dprkiedgpddtonfantheenewed locking of the
mechanism 12 (Fig. 1, mechanical arrangement) and renewed closing of the
movable contact arm 20 according to the description for Figures 3 to 6 can

follow.

Accessory tripping raeans

Visual display of a trip condition resulting from operation of an
accessory tripping means (accessory) such as an undervoltage tripping means
or a working current tripping means is shown in Fig. 9, where the accessory
120 is arrangéd within the housing 11 in an arrangement adjacent to that of
the mechanism 12 or outside the housing 11, and comprises a signaling means
through coil wires 121 to receive a trip signal, a coil arrangement 122 in a coil
housing 123, and a tripping solenoid plunger 124 for cooperation with the
méchanism 12 shown (in Fig. 1} for the purpose of opening the movable and
stationary contacts 18 and 19 corresponding to occurrence of an accessory trip
signal. In the reset condition without trip signal to the coil wires 121 the
tripping solenoid plunger 124 is pressed against an inner surface 125 of the

coil housing 123 under the pretensioning force of a restoring spring 125 of the



19 coil arrangenent 122, whereby a separating slot is produced between a
control plate 127 of the tripping solenoid plunger 124 and the trip pin, 52.
Atrip signal to the coil wires 121, which in each instance are
electrically connected with a coil 128 in the coil arrangenent 122, permts
the coil 128 to produce a magnetic field for exerting a magnetic pulling-up
force on a sol enoid plunger nenber 129 for pulling a solenoid plunger end
130 of the sol enoid plunger menber 129 df the sol enoid plunger 124 and the
control plate 127 downward in the direction of the pretensioning force of a
restoring spring 126, so that the control plate 127 strikes the trip pin

52, which exbEngisahperaegh 122,dinticdétig avsdparaing sibown)protiuté® Hedwsenoa 11 in
the direction of the accessory arrangement adjacent to the mechanical
ar r angenent contrel pldedd” cAthhtippiagtselenpid plurgar Bdand thatrip kit §2. dbout

the bearing 30. Rotation of the secand ratchet 29 i,s followed by operation
of the firstiiPapigRel to7the; il (il SEER R, €5k BIBRGT 1AE SLOKHRALE i on

64 and the pgyablieq %g%’?i{z gcc%ﬂgﬁ@ i?\qglie{?:ghgﬁrgéfg?‘e?lé}{l 129/ {a?&&%ﬁg{‘?aﬂ 94 8

descriptionTreferrin igures e thé™tY¥ip con ion"as a

resul t of opghahion @hagHtiaCEEES ﬁfrye;l&@mgpasnﬁ?,hga& fRalinghey ffbfgt ohra Ppi Ng
bar 42, the second tripping bar 43, the Tirst trip l'ever 44 or the second
trip | ever 46lenphd phasgdrimambef 128 dof pullingadobmoidh ¢langgl enyd 133 ortbe 70

remai n conceal ed. in the housing 11 a are not, visible thro the first
and second éﬁlﬁnﬂf# PAUBZLTR@IBET k2% g!fbﬁ%lﬁﬂaldlﬂ?iufﬁﬁﬁrt%a%fﬁﬂ e /Bt i pped

oL on, B Pt B PR L XERl oG B

accessory tlpl con I1on exis

(Fig. 1, adjs?ﬁ%@l%?%%t%b c@ﬁﬁ%ﬂﬁ%@@? sﬁfﬂ@sttHStﬁg%ﬁﬁ%?!iﬂilﬁépeit@nﬁﬁ()d_uce
renewed cl osing of the novabl e and stationary contacts 18 and 19 nakes it

necessary fithsdugtoa dividing wadli (mgt shgwa) of thd heusing|11vinrths difttiborof the
de-energi zing the coil 128 to he renoved. Renoval_ of the tripping signal
|i kewi se r efR69RS§OTharagHEENt afjageqt to the mechanical arrangement, the secon

ratchet 29 being rotated counter-clockwise about the bearing 30. Rotation of
the second ratchet 29 is followed by operation of the first ratchet 27, the
ratchet lever 24, the elbow lever connection 64 and the movable contact arm
20 in the fashion corresponding to the description referring to Figures 3 to 6.
Since the trip condition as a result of operation of an accessory 120 does not
affect the first tripping bar 42, the second tripping bar 43, the first trip lever 44
or the second trip lever 45, the positions of the first and second displays 53
and 70 remain concealed in the housing 11 and are not visible through the
first and second apertures 55 and 72 of the housing 11, so that only the
tripped position of the handle 13 is visible and serves to indicate that an

accessory trip condition exists.

Resetting of the mechanism 12 (Fig. 1, adjacent mechanical
arrangement) and the accessory 120 to produce renewed closing of the
movable and stationary contacts 18 and 19 makes it necessary first for the
tripping signal to the coil wires 121 for de-energizing the coil 128 to be

removed. Removal of the tripping signal likewise removes the magnetic field



20 generated by nmeans of the coil 128, whereby the magnetically generated
tripping force is nullified as counter force to the force of the restoring
spring 126, so that the spring 126 cooperates with the sol enoid plunger end
130 to lift the sol enoid plunger nenber 129, the tripping sol enoid plunger
124 and the control plate 127 until the solenoid plunger end 130 stops at
the inner surface 125 of the coil housing 123 and the control plate 127 is
released fromthe trip pin 52 to form a2$eparating sl ot between the control
plate 127 and the trip pin 52. If the separating slot has been forned
between the control plate 127 and the trip pin 52, the handl e 13 supported

by the handé@rewﬂ@a% i PAga iR P ethe Sbikc D8, berhepilst eide chagpatically apanetratelde
handl e bearfng 56 (Fig. 1, adjacent mechanical arrangenent) to produce
renewed | at gippiggdbraete nm@@ﬂmJn fethis nourten force éo &b foree osithe reftoring spoivghl e
contact arm 20 according to e descriptjpn referri to Figur 3,.t0 6.
The t her nonidfné® thatdne s flf‘gt;&g&R%Peqaﬁsawﬁﬁé%‘%?%ﬁo’ﬁgﬁ@ﬂgﬁr ?ﬁérlg@i? gh
conprises a,di | gCtd i ; ip.
corpr1 oes, 2w SLMTRENG Eaile 29! BR il BiAubIGRRm dor e P
as well as gyflisinbiate fnedtilone sOldndid pliryed endal i siEpayt tRyinher siffeet ed
with additional trip |levers. Conbinations of independently operable

trippi ng bat25 ahthearvibpeusitg 183 haddhe cpnirel giate 137 éptelgaseddnent the tripe

di splay of an overload, nonmentary, ground |eak or gccessor rip. condition.
Vari ous nodPl eatq 831G A SERPFBENGS t#@?@%@%@%ﬂﬁ%@ﬁi’f“ﬁ@%‘?&?&ed

| nventi on ”S%Cﬂ? gpﬁn%gﬁarg&ngns?otsﬁa'sl ﬁeee% fo@rr{eﬁeb&WeeW thg%ﬁh%?@%tﬁ'ﬁg drfem the

scope of th
the trip pin 52, the handle 13 supported by the handle-supporting member 57

can be rotated clockwise about the handle bearing 56 (Fig. 1, adjacent
mechanical arrangement) to produce renewed latching of the mechanism 12
and renewed closing of the movable contact arm 20 according to the

description referring to Figures 3 to 6.

The thermomagnetic circuit breaker in a preformed housing therefore
comprises a display means for the selective display of reasons for trip.
Tripping bars operable independently of one another provide a trip function
as well as a display function. Alternatively, a display may be effected with
additional trip levers. Combinations of independently operable tripping bars
and an operating handle provide a display means for the display of an

overload, momentary, ground leak or accessory trip condition.

Various modification in structure or steps or function of the disclosed
invention may be made by one skilled in the art without departing from the

scope of the claims.



21 WHAT IS CLAIMED I S: 1. Circuit breaker, with: a

housing (11) and a current path (14) within the housing (11) for connecting

a line to be protected, at | east one pair of separable
contacts (18, 19) within the current path (14) for connecting and
separating the line to be protected, an operating nmechani sm

(12) within the housing (11), where the operating nmechani sm conprises a
ratchet |ever (24) and an actuating spri2ig for separati ng t he separable

contacts (18, 19) as a function of a command; Eum @y@ { {o
n

handl e (13) arranged on the operating rrechanl sm(12) for
of the oper gyHpar rechamVED thr ough an access aperture in the hOl'JsNhg {1%)
atripunit (15 within the housing (11), where the trip unit has a
magnetic reaction elenent (40) for actuation of the operating nechanism
(12) correspondi ig toCdmlirbreaker,@sﬁﬁa first line disconnect condition, and
a thermal reaction ele for actuation _of the operating nmechanism
(12) corresponding toa ]n(bé%'f d g agrglPat hr{é‘l)d?"é@é‘hﬁé%&w@é% @g ;

a first tri OJ%]I&Q%&P%%%inebt%tb% t&h&%_r atchet |ever (24) and a second tri p

ratchet (29 fip rat‘chet is provided for preventing the

ratchet |ever (24) frQETIéaQ{@ﬁépBﬁdf%gﬁ%‘l@&dzr&ﬁctﬁﬁm NG) wAdean theadengur rent
conditions of the current path” (14 nd where the second tri p ratchet (29)

i s provi ded path {143 for edrewestiogiang s&pammrgdhehmledoﬁng pratdetache first trip
ratchet for continued retention of the r tchet | ever (24) under, steady
curtent conditions of aMPeEHRSMechanism (1) within the hausmg @er‘\’%@fetthﬁp

cooper at | ng PErH ERERRNE PoRetReS ?ﬁéﬁ*@%ﬁve}é‘ﬁ@ﬁﬁ b%es P Shringt ween
the second te aepfaamg%he(;ﬂ%mgcsa@cfsums,tmragemmmz&m a third

an operating handle (13) arranged on the operating mechanism

(12) for external operation of the operating mechanism through an access
aperture in the housing (11);

a trip unit (15) within the housing (11), where the trip unit has a
magnetic reaction element (40) for actuation of the operating mechanism (12)
corresponding to occurrence of a first line disconnect condition, and a thermal
reaction element (41) for actuation of the operating mechanism (12)
corresponding to occurrence of a second line disconnect condition;

-a first trip ratchet (27) between the ratchet lever (24) and a
second trip ratchet (29), where the first trip ratchet is provided for preventing
the ratchet lever (24) from releasing the actuating spring under steady current
conditions of the current path (itl), and where the second trip ratchet (29) is
provided with a pretensioning means for holding back the first trip ratchet for
continued retention of the ratchet lever (24) under steady current conditions
of the current path (14);

a first trip lever (44) near the second trip ratchet (29), with a first
end for cooperating with the second trip ratchet (29) to nullify retention
between the second trip ratchet (29) and the first trip ratchet (27), and a third



end of the first trip lever (44) for cooperating with the operating
mechani sm (12) to permt renewed |atching of the first and second trip
ratchets (27, 29) and renewed cl osing of the contacts (18, 19);

and a first tripping bar-(42), arranged rotary within the trip unit (15),
wth a first, secol r;';;‘a’:fg where the first end of the first
tripping bar (42) Ccieie ﬂ@g’ @; { he magnetic reaction elenent (40), the
second end of the first tirippi ig Far cooBerates with the second end of the
first trip lever (44), and the third end of the first tripping bar
cooperates wth an observation w ndow (55) in the upper surface of the
housi ng (11l)endf&f thel fiRst tapaews ¢e) fas@opkrdthey Withstheasisbra 868 HHledRinGdRt S
(27, 29) to separate the contacts (18, 19) correspondl ng to occurrence of
the first o(&2kcier permitceneiweddatching obtl:p‘:r fivdt dedasatongl taip ratdhatatRZAERhi s
state. grcult ?reaker ac %h% gtodaiml, with a second
trippi ng bar® g}iewg rAORIRY OF Hesantagts ¥e trip unit (15) ‘with a first,

second and third end, ng; .
cooperates with the tﬁm rért}e)fgg%u(%f} f@%‘i{rra}%ﬁ%@%ﬁ:& secon dpg‘{“tt he
second tri pqmg WAEH a EROPSsRhETNY thirPeri® GPREkeQRE fidt e&\lm&%%f trﬁ:ﬂiﬁger
(45) and the third end of the second tripping bar cooperates with'th

vi ewi ng wi ndew (¢Hxpoopbratesivitil thanpagrseticaleeasemn eﬁemelmé (40)r gte ﬂndnéeudrui

ratchets (2 to separate the contacts (18, 19) correspondi ng
occurrence dhﬁw %mmgm cepfneles Wit the %E‘Gﬁn‘éﬁ&dﬁf the éwtdélpa}ea?rsﬁ&r%y of

second 11 p T e Bies srehPF ithe BRCHRIPEER Sodtar® bt op*iBehons
for cooper aty, a4 35) iR @héﬁgﬁ&dsdﬁddé df%h@ BSﬁmﬁ%Qil)t R)rfb&'ﬂnkﬂtfair’teéﬁ‘é Fé!éa{s@”
bet ween t he second tr|p r at 29) and the firrst trip ratchet

of the first and second ratchets (27, 29) to separate the contacts (18 19)

corresponding to occurrence of the first overcurrent condition and to provide

a display indicating this state.

2. Circuit breaker according to Claim 1, with a second tripping bar
(43}, arranged rotary within the trip unit (15), with a first, second ahd third
end, where the first end of the second tripping bar cooperates with the
thermal reaction element (41), the second end of the second tripping bar
cooperates with a second end of a second trip lever (45} and the third end of
the second tripping bar cooperates with the viewing window (55), for
simultaneous release of the first and second ratchets (27, 29) to separate the
contacts (18, 19) corresponding to occurrence of the second disconnect

condition and to provide a displéy of the same.

3. Circuit breaker according to Claim 2, where the second trip
lever (45) near the second trip ratchet (29) has a first end for cooperating with
the second trip ratchet (29) to nullify retention between the second trip ratchet
(29) and the first trip ratchet (27).



23 4. Circuit breaker according to Claim2, where the second
trip lever (45) has a third end for cooperating with the operating
mechani sm (12) to-permt renewed latching of the ratchets (27, 29) and
renewed closing of the cont acts (18, 19). 5. Circuit breaker
according to d ai i N e operating handl e assunes a predeterm ned
position w thin the sl ‘% ¥l to provide a display of occurrence of
the first, second, a ‘thlerman 4% ourt h 28 sconnect condition. 6.
Circuit breaker accor di ng to Aaim2, where the first and second tri pping
bars (42, 43) are arranged rotary on a comon beari ng. 7. Crcuit
breaker accordi ngito @@ brevkar Qccbh@mfcrl f&'fClQinseCZ)rWﬁéﬁe e dibédRn trip
conprises a nomentary overcurrent. Gircuit breaker accof di ng
to Caim 2 lewaes) hhe astbudmhctifmmperahngmmh fheroparaing seachanism (12)

| onger-1asting overcurren rcuit breaker according to Claim
2, where théogwaﬁar%%%%é@ms@mq raéﬂleaaé% Peheid yeraytest Fosngohidrent ary
overcurrent ] Circuit breaker according to Claimb5, where a
first proj eccton(%%(:t%@gfl?@'fi rst tripping bar (42) bears a first display for
visual display of the first disconnect condition through the view ng w ndow
(55), and a firstsprojEgthiebRbkéheceaeonsd br MBDR, bahebeahs a &%@xﬁﬁd

di splay for visual display of the second di sconnect condition t rough the

vi ewi ng Wi ndeamdl&59ssumes a predetermined position within the access opening to

provide a display of occurrence of the first, second, a third and a fourth

disconnect condition.

6. Circuit breaker according to Claim 2, where the first and second

tripping bars {42, 43) are arranged rotary on a common bearing.

7. Circuit breaker according to Claim 2, where the first disconnect

condition comprises a momentary overcurrent.

8. Circuit breaker according to Claim 2, where the second

disconnect condition comprises a longer-lasting overcurrent.

9. Circuit breaker according to Claim 2, where the second

disconnect condition additionally comprises a momentary overcurrent.

10.  Circuit breaker according to Claim 5, where a first projection on
the first tripping bar (42) bears'a first display for visual display of the first
disconnect condition through the viewing window (55), and a first projection
of the second tripping bar bears a second display for visual display of the

second disconnect condition through the viewing window (55).



24 11. Circuit breaker according to Claim 1, where a ground |eak
reaction elenent (100) is arranged within or without the housing (11) to
actuate the first and second tripping bars (42, 43) upon .occurrence of a
ground | eak condition. 12. Circuit breaker according to daimb5,
where the third disconnect condition conprises a ground |le f i H[@f

13. Crcuit breaker according to Claim 10, where the thi'Fdd
condition is displayed visually by displag of the first and secortd displ ays
(53, 70) through the view ng wi ndow (55). 14. Circuit breaker
according to Caim 5, where the fourth disconnect condition conprises an

accessory trip c iti : 1 i k corgi it aim
14, where an accce)ggory@{}rc?% %ﬁeg%%%?C%ofg(%g |Gdsd g%a?lgﬁg'egﬂ\}mé%h?n%dr%dhgeuag ng to
actuate the sactod dlempnt 4180 elks {28ngaf eithiacotwighoet e Haesirpu(il) to

di sconnect condition, where the fourth disconnect condition is displayed

vi sual | y by actpaiedbe éirsti anstsqsond ttiipping barh édd 43} appngctiamenas of a groundl 6.
Crcuit breaker, w.th: a housing (11) and a current path (14)
within the h aglcﬂ’@d’(“ﬂ‘} for connecting a line to be protected;

at | east one pair of separable contacts (18, 19) within the current path

14) f ti ; ' i ird di
(14) for connectifyg a%ﬁ%ﬁ?%&\ﬂ@%&#%céﬂ?uﬁ%%dﬂ 7 v%é’xteecﬁle?ﬂrrﬁ disconnect

an operating nmechanis using (11), where the operating

mechani sm coemidities cantmaisebatgrbenéledldbndaigh.an actuating spring for
separating the separable contacts (18, 19) as a function of a conmand;

13.  Circuit breaker according to Claim 10, where the third
disconnect condition is displayed visually by display of the first and second
displays (63, 70) through the viewing window (55).

14.  Circuit breaker according to Claim 5, where the fourth

disconnect condition comprises an accessory trip condition.

15.  Circuit breaker according to Claim 14, where an accessory trip
element (120) is arranged within the housing to actuate the second trip ratchet
(29) after occurrence of the fourth disconnect condition, where the fourth
disconnect condition is displayed visually by a predetermined position of the

operating handle.

16.  Circuit breaker, with:
a housing {11) and a current path (14) within the housing (11)
for connecting a line to be protected;
at least one pair of separable contacts (18, 1) within the current
path (14) for connecting and separating the line to be protected;
an operating mechanism (12} within the housing (11), where the
operating mechanism comprises a ratchet lever (24) and an actuating spring

for separating the separable contacts (18, 19) as a function of a command;



25 an operating handle (13) arranged on the operating
mechani sm (12) for external operation of the operating mechani smthrough an
access opening in the housing (11): w a trip unit (15) within

t he housing (11), where the trii-~“ giihet i c reaction el ement (40)
for actuation of the operating ne €orrespondi ng to occurrence
of a first line disconnect condition, and a thermal reaction elenent (41)
for actuation of the operating nechanisgg(lZ) correspondi ng to occurrence
of a second-|ine disconnect condition; a first trip ratchet
(27) between the ratchet |ever (24) and a second trip ratchet (29), where
the first trip ratchet is provided for preventing the ratchet |ever (24)
from rel easi ng the acauaperagingprandje (Wdearrangesion sie pearativgnaechasmof t he

current path 4), and where the cond trip ratchet i rovided with
a pretensi oﬂ?&é"‘i@é%’n@b??ﬁ@l“&innaf I?PFFF&”% F’%‘TC%FWSB" %ﬁ‘%%’ré‘t g?o?ccﬁ%snti nued
retention o I : (24) under steady current conditions of the
current pat %‘?gﬁ;ﬁ%&%uglﬁg%{n’ a first trip lever (24) near the second
trip ratchet (29), Wiéﬂ-iﬁu‘}iitr?b‘)ﬂﬂﬂﬁﬁ@lﬁeﬁ@@ﬂﬁga\lli)pgrh&iré the frip aatidpd A ri p
ratchet (29) to nullify retention between the second trip ratchet é29) and
the first triagnest cemtiondemenntiOh fohactdaon obthe pperatingt meehanisravié?) (44)

f ti ith th ti hani 12) .t it d

| 3t chi ng. of COREHININE EnacsaEsivg leilper are Aeceness Sodifiol gl ENBREG=LI osi ng
f th t act 18, 19).; . fi L PR :

gr r angegopof@%@oéh t%hﬁrﬂégr%th 54})r ifBr u?ﬁtflah"(nig?? %xet Ih({p?r?%‘% !to H{ae%a}sﬁg{go g(gégand,

wher e the fhéﬁ&sgfd?fm td Beodrkdride dfhiseBbiiHiRadiscoARdcteoadidai,es with the
magnetic reaction elenent (40), the second end of the first tripping bar

cooperates with the secfiwst teipdraitheth@7)ibetweenithel wichet(leapr (24ngnd fourth
end of the first trippi n(% bar cooper ates v,\,ith(gg obsery t'ton w ndow (55)
in the uppepesndsaiperabehat K& nyihsre the s tripgat WIH’-’QN&‘&SJS F IreYeRing

the ratchet lever (24) from releasing the actuating spring under steady current

conditions of the current path (14), and where the second trip ratchet (29) is
provided with a pretensioning means for holding back the first trip ratchet for
continued retention of the ratchet lever (24) under steady current conditions
of the current path (14);

a first trip lever (24) near the second trip ratchet (29), with a first
end for cooperating with the second trip ratchet (29) to nullify retention
between the second trip ratchet (29) and the first trip ratchet (27), and a third
end of the ﬁfst trip lever (44) for cooperating with the operating mechanism
(12) to permit renewed latching of the first and second trip ratchets (27, 29)
and renewed closing of the contacts (18, 19);

and a first tripping bar (42), arranged rotary within the trip unit
(15), with a first and second end, where the first end of the first tripping bar
(42) cooperates with the magnetic reaction element (40), the second end of the
first tripping bar cooperates with the second end of the first trip lever (44),
and a fourth end of the first tripping bar cooperates with an observation

window (55) in the upper surface of the housing (11), for simultaneous release



C L M S * . 26 of the first and
second ratchets (27, 29) to separate the contacts (18, 19) corresponding to
occurrence of the first overcurrent condition and to provide a display
indicating this st Circuit breaker according to O aim 16,

at e. 17.
with a SEC(HEE [!E E @Jﬁ ﬂm(%), arranged within the trip unit (15), where
t he second!#Hlg =(*#8) has a first and second end, and the first end
of the second tripping bar (43) cooperatés with the thermal reaction

el enent-(41) and the second end of the second tripping bar (43) cooperates
with a second end of a second trip |lever (45), a fourth end of the second

tripping bags aQopgsbag é’%cbﬁdara\f&?é’c\é gy Whayd sgg@{:.té Thi NenpReT1guidace of

t he housing (11) for sinultaneous release ‘of t irst and second rdtchets
(27, 29) tocoregspoatiing teocantart of (A8 firstYveadureentawauditienaadab groeigeecond
di sconnect condition and to provide a corresponding display of the sane.

18. G rcla isplaaivelicadingoihés #tgtee o O ai m 17, where the second trip |ever
(45) near the second trip ratchet (29) has a first end for cooperating with

the second tri t chet to nullify retention between the second trip

ratchet (29) aﬁd{f}he irFé‘t%%%rF?]ﬁerr {8 g(%ﬁpalm Te, Wit 18 Secong ?‘dHP]tngbr eaker
according t y o sl : i Vil doRGHIG T d for
cooper at i ngls)avl\jicat4 ﬁ}'?ﬁ%ﬁﬁsg‘g{tﬁiﬁg’gﬁﬁeﬁg&?ggge’l‘gygtfeoﬁgls:eow rﬁ%ﬁ‘é‘%iﬁﬁ% i ng of

t he rat chetlsad 2 firs2&nd aecbriccorireshd s fing @fd bhehe sstfomet gipping bar (420.
Circuit breaker according to Claim 17, where the operating handl e assunes

a predet er nfanneraies ivitl thetherme! rhectipscelemenpétl)rana thepsasendeeral df e ay of
occurrence of tgei-r'fi rst, second, a tthi rd.and a fdour h.di sconnect condition.
second tripping bar ?&8 cobperates with a second end of a second trip lever
{45}, a fourth end of the second tripping bar cooperates with a viewing
window (55) in the upper surface of the housing (11) for simultaneous release
of the first and second ratchets (27, 29) to separate the contacts {18, 19) after
occurrence of the second disconnect condition and to provide a

corresponding display of the same.

18.  Circuit breaker according to Claim 17, where the second trip
lever (45) near the second trip ratchet (29) has a first end for cooperating with
the second trip ratchet (29) to nullify retention between the second trip ratchet
(29) and the first trip ratchet (27).

19.  Circuit breaker according to Claim 18, where the second trip
lever includes a third end for cooperating with the operating mechanism (12)
to allow renewed latching of the ratchets (27, 29) and renewed closing of the

contacts.

20.  Circuit breaker according to Claim 17, where the operating
handle assumes a predetermined position within the access opening to
provide a display of occurrence of the first, second, a third and a fourth

disconnect condition.



27 21. Circuit breaker according to Claim 17, where the first
and second tripping bars (42,43) are arranged rotary on a conmon beari ng.
22. Circuit breaker according to Claim17, where the first di.sconnect
condition canprises a nonentary overcurrent. 23. ,,..Crcuit br eaker
according to Claim 17, where the second di sconnect confi]ﬁ j_‘i &Ig]gg[g

| onger -1 asting overcurrent 24. Circuit breakeri#4a d il (400
17, where the second di sconnect condi ti oA’ additional ly conprlses”a s
nonmentary overcurrent. 25. Circuit breaker according to O aim 20,
where a first projection of the first tripping bar (42) bears a first

di splay for visuall.di sGirayitobrepker faceatling ookt Wondheteothe Hirsugindt he

Vi ewi ng wi ndow (S and a first projection of the second {ripping bar (43)
bears a secoff§on %pawgia%VS&%é&é } 2%R APRREEDIOR O & EBIENRR SBJAMECt

condi tion through the view ng w ndow (55). 26. Crcuit breaker

according to O aig 17tg¥¥f¢1§{t%ﬁ€a1%o§glé‘%dhg%&fa?&%i?"@v 1RO hipdtiloringcr

arranged Wi thin or w g actuate second
tripping bar&r(éﬁﬁn%&nlﬁféegﬁ rﬁ@ﬁt@h{ag)%%eﬁfur?erﬁr ound | eak condition.

27. Circuit breaker according to aim 20, where the third di sconnect
condition conprises a ground | eak condition. Circuit breaker
according to d ai 23. 25C11Wnér breakertmqt)ddmgsé@nﬁ@sm cﬁ’mdwbeml the déspidayed

visual l'y thrg h the wgw_l wi ndow (,55) f/ means of the first and second
di spl ays (53¢ 1sggl}r_1ect condifion comprises alonger~ asting overcurrent.

24.  Circuit breaker according to Claim 17, where the second

disconnect condition additionally comprises a momentary overcurrent.

25.  Circuit breaker according to Claim 20, where a first projection of
the first tripping bar (42) bears a first display for visual display of the first
disconnect condition through the viewing window (55), and a first projection
of the second tripping bar (43) bears a second display for visual display of the

second disconnect condition through the viewing window (55).

26.  Circuit breaker according to Claim 17, where a ground leak
reaction element (100) is arranged within or without the housing (11) to
actuate the first and second tripping bars (42, 43) after occurrence of a ground

leak condition.

27. Circuit breaker according to Claim 20, where the third

disconnect condition comprises a ground leak condition.

28.  Circuit breaker according to Claim 25, where the third
disconnect condition is displayed visually through the viewing window (55)

by means of the first and second displays (53, 70).



28 29. Circuit breaker..according. to Claim 20, where the fourth
di sconnect condition congrises an accessory trip condition. 30.
noli i |

Gircuit breaker accordi ga;;=g§;g§m ere an accessory trip el ement
(120) is arranged w thin!# HENGUH(1E) to actuate the second trip
ratchet (29) after occurrence of the'fourth di sconnect condition, the

fourth di sconnect condition being displayed visually by a predeterm ned
position of the operating handle. 28 31. Circuit breaker according to
either of Cains 5 or 20, where a projection (91) of the first trip |ever
(44) bears a first display (53) for visual display of the first disconnect

condi L on ' hr ougly thecihewi BRAILPIRM(ER, T9) IR 2, PUBLESL I 0 of the

second trip lever (4 ears a secon r visual di's
the second dlsaneraeeindinoticoirPrisel bndgbestti ipemiridgrishndow (55, 72).

30.  Circuit breaker according to Claim 29, where an accessory trip
element (120) is arranged within the housing (11) to actuate the second trip
ratchet (29) after occurrence of the fourth disconnect condition, the fourth
disconnect condition being displayed visually by a predetermined position of

the operating handle.

31.  Circuit breaker according to either of Claims 5 or 20, where a
projection (91) of the first trip lever (44) bears a first display (53) for visual
display of the first disconnect condition through the viewing window (55, 72),
and a projection {90} of the-second trip lever (45) bears a second display (70)
for visual display of the second disconnect condition through the viewing

window (55, 72).



