"SW TCHABLE Cl RCUI' T BREAKER TECHNI CAL FIELD This invention relates to
electrigal switches and 5 circuit breakers, and nore particularly to a
.switchable circuit breaker.. BACKGROUND OF THE I NVENTION Circuit breakers
are *sed in electric and electronic 10 systens in which conponents nust be
protected from abnormal current condi tionst A typical circuit breaker using

a tripping nechani smof the b hg% gt 2 gggdg g%#g din US. Patent No.
4,363,016 to Unger. In this khﬁ&&@ Lz ke .§ ﬁn 15 is provided
for resetting the tripped circuit breaker. However, there is no possibility

of manual |y 9@dd#¥fﬁiﬁ'¥% gntacts froman "ON' to an "OFF" condition. A
unitary switch an C|rcuifﬁbreaker is disclosed in U S. Patent No.

4,833,439 to BowdeFheis dnvention Fededas Io edemtedcal sWitsrhggsand
proj ectings ar @ilrendlitt Prdakedr®, hd Mdr@eipaddicllagaketostr switenaphaual |y

be.di sposed orBeE e BReaEscer s\ deof the cirout breaker housing in
order to render a direct actuation by 25 the rocker possible. That nmay
produce i nsul %ﬂ%ﬁ@m%%%%ﬁpmt di stance between the contacts
carrying large currents and the hand actuated rocker.

Circuit breakers are used in electric and electronic

10 systems in which components must be protected from
abnormal current conditions.

A typical circuit breaker using a tripping mechanism
of the bimetallic type is described in U.S. Patent No.
4,363,016 to Uhger. In this known device a rocker button

15 1is provided for resetting the tripped circuit breaker.
However, there is no possibility of manually switching
the contacts from an "ON" to an "OFF" condition.

A unitary switch and circuit breaker is disclosed in
U.S. Patent No. 4,833,439 to Bowden et al. In this known

20 device a rocker has a projecting arm to directly act on a
bimetallic breaker strip for manually closing or opening
a pair of contacts. 1In this case, the contacts have to
be disposed close to the rocker side of the circuit
breaker housing in order to render a direct actuation by
i 25 the rocker possible. Thgt may produce insulation '
problems due to the short distance between the contacts
carrying large currents and the hand actuated rocker.
Another problem may result from the fact that in this
known device the closing or opening speed of the contacts
30 when being switched corresponds directly to the
' rotational speed of the rocker. A slow or incomplete
actuation of the rocker may result in a slight touching
of the contacts or/in an incomplete contact closing which
may produce an undesirable arcing, while the rocker
35 returns to its start pBSition (so-called "tease-
abilitywy.. - 0
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present size, in particular concerning height and width.

It is a further object of the present invention to
provide a switchable circuit breaker that can be used to

10 perform both the switching function and the circuit
breaker function. . .

It is still a further object of the present
invention to provide a unitary switch and circuit breaker
in which placing the switch in the "ON" condition resets

15 the circuit breaker function.

It is yet object of the present invention to provide
a switchable circuit breaker in which actuating the
switch function avoids slow motion of the contact opening
or closing action, respectively, and avoids also

20 indefinite and incomplete contact closing conditions (so-
called "“non-teaseability").

The above and other objects are obtained by the
present invention which provides a switchable circuit
breaker comprising:

( 25 « a housing;

+ a pair of contacts disposed within said housing;

« switching means for actuating said contacts to
assume a first condition in which said contacts are
open and a second condition in which said contacts

30 are allowed to close; and ”

+ breaker means disposed within said housing to
interrupt current flow through said contacts in
response to said current flow exceeding a
predetermined level and in response to actuation of

35 said switching means to open said contacts;

« said switcﬁing means including a pusher member,

‘having a front active end and a rear drive end, that
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of 35 sal d SA9d FHTIP IR Rpaw enideshmiddis saidhiheusiingchi ng
means including a ggishertdeidigferthayilithead Ui IV e tendrdrRed @rgear drive
end, that into a step-like motion of its active end in order
10 to provide a snapping transition between said
closing and opening conditions and vice versa of the

contacts.

BRIEF DESCRIPTION OF THE DRAWINGS

15 For a better understanding of the invention,
reference is made to the following description of an
exemplary embodiment thereof, and to the accompanying
drawings, wherein:

Figure 1 is an exploded, perspective view

20 illustrating the component parts of a switchable circuit
breaker in accordance with the present invention:;

Figure 2 is a side of view of the switchable circuit
breaker of Figure 1, showing the assembled parts in the
open housing, the switchable circuit breaker being in

( 25 M"ON" position:;

Figure 3 is a side view as in Figure 2, showing the
switchable circuit breaker in "TRIPPED" position;

Figure 4 is a side view as in Figure 2, showing an
intermediate position from "ON" to OFF" position:

30 Figure 5 is a side view as in Figure 2, showing the
switchable circuit breaker in OFF" position;

Figure 6 is a side view as in Figure 2, showing a
first intermediate ,position from OFF to "ON" position;

Figure 7 is a side view as in Figure 2, showing a

35 second intermediate position from OFF to ON position.
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3 is arranged in said housing so as to be novabl e between an advanced
posistion in which said active end acts on said contact to assune said first
~condition and a retracted position in which said 5 pusher rel eases
the contacts to assune said second condi i on; said pusher menber being

gui ded within said housing so as to convert a |inear nDtion of its drive
end into a shepariLkEp pRSCRPPOPTONLS active end in order to prOV|de

a snappi ng transi n bet n said.closing and,o ondi t ons. and vice
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switchable circuit
2 are molded from an electrically-insulated plastic
material. The case 1 defines an elongate contact chamber
11 and a separate driving chamber 12 separated from each
10 other by a separating wall 13. The contact chamber 11 is
adapted to receive a stationary contact 3 carried by a
stationary contact terminal 31 and a moveable contact 4
carried by a bimetal blade spring 42 and a movable
contact terminal 41. The terminals 31 and 41 are mounted
15 in slots 15 and 16 of the case 1, so as to place the
contacts 3 and 4 opposite to each other.

A pusher 5 and a slide 6, both made from insulating
material, are disposed in the case 1 and guided with
central or intermediate portions 51 and 61, respectively,

20 in a gquiding gap 14 of the separating wall 13. The
guiding gap 14 is the only passage between the contact
chamber 11 and the driving chamber 12. The intermediate
portions 51 and 61 of the pusher 5 and the slide 6 are
small in thickness and reduced in width, so they can be

{ 25 guided in a common plane side by side in the guiding gap

14 and the guiding gap can be narrow so as to provide
sufficient insulation between the contact chamber 11 and
the driving chamber 12. The driving chamber has an open
end side in which a rocker 7 is pivotally mounted between

30 the case 1 and the cover 2, for example by means of pivot
pins 71. The pusher 5 has a fronﬁ active end 52 with an
actuating finger 53 directed to the bimetal blade spring
42 carrying the moveable contact 4, and a cam portion 54
formed on the side opposite to the moveable contact 4.

35 Further, the pusher 5 has a rear driving end 55 disposed
in said drivihgﬁdhémﬁérilz and erigaging a first rocker
arm 72. Further, a retracting pin 56 is formed downward
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slide 6 through which the contacts 3, 4 can be closed
when the slide is in an advanced position and the breaker
mechanism, i.e. the bimetal spring 42, is not in a
"TRIPPED" condition. As noted, the slide 6 is guided in
the common guiding gap 14 with the pusher 5, which is in
alignment with the first rocker arm 72. The slide 6 has
a cranked portion 64 in the driving chamber 12 so as to
engage with a rear end 65 a corresponding second rocker
arm 74. A conmpression or helical spring 8 is arranged in
the driving chamber 12; this spring 8 is supported on the
separating wall 13 and acts against the cranked portion
64 of the slide in order to urge the slide 6 against the
second rocker arm 74 and into a contact opening position.

For assembling the switchable circuit breaker, all
the functioning parts can be mounted in the éase 1 and
then secured in their mounting position by fastening the
cover 2 on the open side of the case 1. Further, a front
panel or bezel 9 can be snapped over the open housing
side and over the rocker 7, this bezel 9 securing case 1
and the cover 2 together by means of clamping arms 91.
Further, the whole circuit breaker can be inserted into a
panel opening and secured there by means of resilient
snapping arms 92.

The operation of the switchable circuit breaker is
next to be described.

Referring to Figure 2, the switchable circuit
breaker is illustrated to be in its "ON" position or
contact closing position. The moveable contact 4 is urged
by the spring fqrée~pf-the bimetal blade spring 42
against the stationary contact 3 through the recess 63 of

eddhSReFRg behpesni agstatienatyh- | i ke
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11 and ‘a separate driving chanber 12 separated fromeach 10 other by a
-separating wall 13. The contact chanber 11 is adapted to receive a
stationary contact 3 carried by a stationary contact termnal 31 and a
novéabl e contact 4 carried by a binmetal plade spring 42 and a novabl e
‘contact termnal 41. The termnals 31 and 41 are nounted 15 in slots 15

and 16 of thpeCa384b 6 YmcH A PImrRe iﬁfh%xﬁ%’&tﬁa‘ﬁq%é”ﬂgiﬂo%po‘i'hﬁee to each
other. A pusher 5 and a slide 6,, both nade trqn1|nsulat|nginater|al, are

di sposed i n XOF&¥eFade 16 QiSO "c AASIHIBY Shiatedits: #6906 ons 51
and 61, respaed iMelepnttts ithed xsrdier@ &3P ot tife tdld&kemar attheg wal | 13.
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54 of the case 1. )
If a current flowing across the contacts 3, 4
exceeds a predetermined value, the bimetal blade spring
42 will flex and snap, causing the moveable contact 4 to
15 travel downwardly (in Figure 2) and, thereby be displaced
out of the plane of the slide 6 and out of the recess 63.
With the moveable contact 4 disengaged from abutting with
the shoulder 66, the spring 8, being biased against the
cranked portion 64 of the slide 6, urges the rear end 65
20 of the slide and pushes the slide to move to the right in
Figure 2 and ihterpose with its non-conducting portion 62
between the contacts 3, 4. As a result of the slight
movement, the rocker arm 74 is urged in an outward
direction causing the rocker 7 to rotate in counter
( 25 clockwise direction which causes the first rocker arm 72
to shift the pusher 5 in the left direction. The front
end 52 then sits between the bimetal spring 42 and the
step 18 of the casing. The rocker will be positioned in
an intermediate "ON" and "OFF" position, indicating a
30 “TRIPPED" condition as illustrated in Figure 3.
Now a switching operation from "ON" position (Figure
2) to "OFF" position (Figure 5) is to be described.
As a force F is applied manually to turn the circuit
breaker to the "OFFY" position, the rocker 7 rotates in a
35 counter clockwise direction-and pushes the pusher 5 to
the left. The pﬁshér has at its ¢can portion 54 a ramp 57
which has to be moved over the ster 18 on the case 1



fornmed on the side opposite to the noveable contact 4. 35 Further, the
pusher 5 has a rear driving end 55 disposed in said driving chanber 12 and
‘engaging a first rocker arm72. Further, a retracting pin 56 is forned
downwar d 5 on said rear driving end 55 which is engageable with a
‘retracting [err] forned at a lower portiod of the rocker 7. The slide 6

forns a non-conductirghgortion 62 at its 5 front end which is to be
di sposed bet VERYFING HRe FHFRRT R RAVE 3ndovnviend My ith EiaNtfhér in a
contact openiThisanstiomwmwiFlrédwese €thé eacttabidng sStingaredsdros hesl i de 6

advanced pos HITHEE The et e pivRaRenroneact G iha "spr i ng
42, is not | mmtrﬂnmmomn doy @xemigg,a;mmanﬂa oree gm d@ in the
FOTIE", dusy Rl ity e, ko Syl fol L R b e
chanber 12 sFRtIFEAVikhgegR i ih & $eap-bhke 63 SnanR i SRIMAF ;second
rocker arm 74avdi@DRPr €8s 0L &% Metisn! i8PEh8JcEntscdpdiaty i n the driving
chanber 12; tgggrg {éS? aTﬂg §%g§¥géfgnogftggntacts will allow the
non-conducting portion 62 of the slide 6 to interpose
10 between the contacts by the spring force of the |
compression spring 8. The pusher 5 holds off the bimetal
( spring 42 not allowing the moveable contact 4 to move to
its closed position or touch the slide surface (Figure
5). In order to reduce so-called "tease-ability" from
1s PON" to "OFF" position, the breaker is designed such that
the contacts will not start to separate until the pusher
ramp 57 reaches the step 18 and starts moving down the
step. This will allow the bimetal spring force and its
direction relative to the pusher ramp 57 to push the
20 pusher 5 back to its "ON" position (closed contacts), if
the operator should release the rocker 7 before the slide
6 has interposed between the contacts (Figure 3). In
order to apply the above principle during the entire pass
from “ON" to "OFF" position, the slide 6 with its non-
{ 25 conducting portion 62 should interpose between the
contacts 3, 4 before the pusher 5 clears the step 18.
Now a switching operation from "OFF" to "ON"
position is to be described.
As illustrated in Figure 6, a manual force F is
30 épplied to turn the circuit breaker from its "“OFFY
position (or "TRIPPED" position according to Figure 3) to
the "ON" position (Figure 6). The rocker 7 and its
projecting retracting arm 73 move in a clockwise
direction.. Asiganﬁcléaplthe seen from Figure 5, there
35 is a considerable clearance between the projecting arm 73
and the retracting pin 56 of the pusher 5 when the rocker
is in the "OFF" position. Thus, the projecting arm 73



separating wall 13 and acts agai nst the cranked portion 64 of the slide in
‘order t.o urge the slide 6 against the 20 second rocker arm 74 and into a
“ contact opening position. For assenbling the switchable circuit breaker,

all the functioning parts can be nountedgin the case 1 and then secured in
their nounting position by fastening the cover 2 on the open side of the
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position Figure 5). As the rocker 7 roves in the
clockwise direction, it will also push the slide 6 to the

10 left allowing its recess 63 to align with the contacts 3,
4. When the projecting arm 73 touches and pulls back the
pusher Figure 7), the moveable contact 4 will drop
through the recess 63 in the slide 6 and touch the
stationary contact 3. This eliminates tease-ability from

15 “"OFF to “ON" position.

It is to be noted, that the position of the rocker 7
indicates with its angle position the condition of the
switching and the circuit breaker mechanism, the end
position as in Figure 2 shows the switched "ON" '

20 condition, the end position of the rocker 7 in counter
clockwise direction as in Figure 5 shows the switched
"OFF" condition while an intermediate position of the
rocker 7 as in Figure 3 shows the TRIPPED condition of
the circuit breaker.

1 25 While there has been described herein what is
considered to be the preferred embodiment of the
invention, other modifications may occur by those skilled
in the art, and it is intended that the appended claims
are to cover by such modifications which fall within the

30 true spirit and scope of the invention.
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acting force of the conprgssion spring 8 which is exerted
6. The pusher 5is in a retracted

Its actuating finger 53 touches only slightly the binetal

spring 42 and 10 its camportion 54 rests at a side wall 17 and a step 18
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breaker means disposed within said housing to

interrupt current flow through said contacts in response

said current flow exceeding a predetermined level and
response to actuation of said switching means to open
d contacts,

said switching means including a pusher member,

having a front active end and a rear drive end, that is
arranged in said housing so as to be movable between an

advanced position in which said active end acts on said

20 con
pos

tacts to assume said first condition and a retracted
ition in which said pusher member releases the

contacts to assume said second condition,

said pusher member being guided within said

housing so as to convert a linear motion of its drive end

( 25 int

o a step-like motion of its active end in order to

provide a snapping transition between said closing and

ope

2.
30 sai
piv

ning conditions and vice versa of the contacts.

The switchable circuit breaker of claim 1, wherein
d switching means further includes an actuator
otally mounted in said housing and engaging said rear

end of said pusher member for translating a rotational

mot

ion of the actuator into a linear motion of said rear

end of the pusher member.
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‘end 52 then sits between the bimetal spring 42 and the step 18 of the
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pusher member forming an actuating finger attacking said
blade spring in said advanced position of the pusher
member, and said active end further forming on its side
opposite to said blade spring a cam portion co-operating
with a step or ramp section formed within said housing.

5. The switchable circuit breaker of claim 4, wherein
said breaker means includes a bimetal spring, said
contact-carrying blade spring being part of or connected
to said bimetal spring.

6. The switchable circuit breaker of claim 1, said
breaker means includes a slide member having a non-
conducting portion for interposing between said contacts
to subsequently prevent the resumption of current flow
until reset, said slide member being biased in a
direction as to essentially immediately interpose said
non-conducting portion between said contacts in response
to any opening movement of the contacts caused either by
said breaker means or by said switching means.

7. The switchable circuit breaker of claim 6, wherein
said switching means further includes a rocker having
first and second rocker arms rotating about a central
axis therebetween to assume alternately a first contact
opening pqsitionxaqd,a second contact closing position,
said first.rdckét-arm;eﬁgaging said pusher member when
rotating into a fifst direction to assume said first
contact opening position and said second rocker arm

AR
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Lo its ~ o BBER: FORSEERoLBas Bhtaet SJ EFoet o "Rerarupe sFotd (FRGhoe ¢ he
rocker 7 befoontabe esllodéng§ pasitidwer posed bet ween the contacts (Figure 3).
In order to apply the above principle during the entire pass from"ON' to
"OFF" position, the slide 6 with its non- 25 conducting portion 62 should
i nt er pos® beBmeenThﬁeSUeﬁFheb%eBClnC%kﬁchteah%rpeﬁh@lasmdfeaMﬁﬁeknstep 18.

Now a 5“”tChéBQdOEGEﬁEEOQuEEHE}"égﬁwriéb FpPQ?éétPHg' fﬁ§QQ§§rib6d
As illustrated in Figure 6, a,manual force ied to turn the

circuit break€F FFBHPFF&ngCFﬂdpB‘é?lf‘?Brf“?‘b‘?erTﬂ’Pﬁ[Pab%sﬁf??W aSording to
Figure 3) torbBate@NinReskhi@nsétbgar€odacdh€l68EKk§rpdsitonl s projecting
retracting arm 73 nove in a clockw se direction. As can clearly be seen
fromFigure 5 there 35 I s a considerabl e cl earance between the

proj ectii®y aPm 73The switchable circuit breaker of claim 8, wherein

said rear end of said pusher member has a projection
which is engaged by said projecting gripping arm of the
rocker only after the rocker has rotated by a
predetérmined angle to said second contact closing

15 position.

10. A switchable circuit breaker comprising:
an elongated housing; '
a pair of stationary and moveable contacts
20 disposed within said housing:;
switching means for actuating said moveable
contact to assume a first contact opening condition and a
second contact closing condition; and
breaker means including a bimetal spring carrying
( 25 said moveable contact and disposed within said housing to
interrupt current flow through said contacts in response
to said current exceedihg a predetermined level,
said switching means including an elongated pusher
member, having a rear drive end and a front active end,
30 that is guided in said housing so as to be moveable
between an advanced position in which its active end
attacks said'bimetal-spring as to keep said moveable
contact in a contact opening condition and a retracted
position in which the pusher member releases said bimetal
35 spring so as to allow said mbveable contact to assume
said contact closing condition, and

A AT



and the retracting pin 56 of the pusher 5 when the rocker is in the "OFF"
~position. Thus, the projecting arm73 8 wll engage the retracting pin
56 not earlier than the rocker has rotated a predeternined angle as shown
in Figure 6. Before the projecting arm 73 reaches the retracting pin 56 of
‘the pusher 5, the only significant 5 for are the manual force F and the

spring forces. Therefore, if g he nmanual_ farce E is renpved at |

during this period, %ar“ﬁe‘frboéc%%e% W= rfekf]ﬁ Fh SRR+ ' E?)x?)sel]taclmc/)‘#tlgnagure
5). As the rckisie hambass, ihaving @ cokwiemndliatsotg @ortiitonw [that sis push t he
slide 6 to t g f (NelVY1 | t qgg%? | ' ontacts
3, 4. Wen t%?%%ﬁ eicr?i%]agﬁar%%ﬂ}%uaé?}%s an dgﬁ?’%gd Egéjcr%q}%negﬂyés%gr&ﬁ gure
7), the noveaddNeeRpfaciais RIN-ARREH RPEHEN hatseeds $Hd he slide 6

and touchst hesritdd® enba@tBetsadid dorscald igution teaseitddhjty from 15

"OFF to "ON' position. It is to be noted, that the position of the rocker 7

I ndicates with its angle position the condition of the swtching and the

circuit breaker. netiimrswitichatel enciypositt iresder rofFicjarion 2 Ghovsexdin

swi t ched "ONEaid active end of said pusher member forms an actuating

finger attacking said bimetal spring and forms on its

10 side opposite to said bimetal spring a cam portion co-
operating with a ramp or step portion in the housing so
as to convert a longitudinal motion of the rear end of
the pusher member into a snappingly transverse motion of
its active end.

15
12. The switchable circuit breaker of claim 10, wherein
said switching means further comprises a rocker pivotally
mounted in said housing and having first and second
rocker arms extending on opposite sides of its pivot

20 axis, said first rocker arm engaging said rear end of
said pusher member when rotated in one direction to
assume a first contact opening position and said second
rocker arm engaging said slide member when rotated in a
second direction to assume a second contact closing

( 25 position, the slide member being urged against said

second rocker arm by said biasing spring.

13. The switchable circuit breaker of claim 12, wherein
said slide member is urged against said rocker arm by
30 means of a compression spring supported in said housing.

14. The switchable circuit breaker of claim 12, wherein
said pusher member' further comprises a retracting pin
extending from its rear end parallel to the pivot axis of
35 said rocker and said rocker further comprises a
projecting gripping arm engaging said retracting pin when

A



20 condition, the end’ position of the rocker 7 in counter clockw se
‘direction as in Figure 5 shows the switched "OFF" condition while an
intermedi ate position of the rocker 7 as in Figure 3 shows the TRI PPED
condition of the circuit breaker. 25 Wil e there has been descri bed
herein what is considered to be the preféfred enbodi nent of the invention,
other nmodi fi Gl TodR 0% WothtdaN e stlild Isetdria tdle.-e%rttmna% alsshibie

i nt ended that the appended clgins are to cover by such nodifications which
fall within SdBEORMARE GHASNGRPESIEdEB-of the i nventi on. 9 V\hat we

claimis: 1. A swi tchabl e circuit breaker conprising 5
housing; * a f conta di sposed Wit hin sai usin hlng nmeans
for actuatin sal & rﬁwaftﬁ guaﬁ) aFE LY PR Fo Ci S %%V\%‘ﬁrfépd

contacts &are aolmelreaa:rahcae slea:cpmvadledl fbedweiem w3 ich pza:jdaccto.mngagtmp@ngagal | oned
10 to closey kdEANY %‘a&&o?’ectféfc“lﬂa A U BBkt €7 F upt

current fIOM/through sal contacts in response
member so as to start retracting action of said pusher

menber not before said rocker has been rotated a
predetermined angle.

10
16. The switchable circuit breaker of claim 12, said
housing comprising a generally trough-like case and a
cover, said case being divided by a separating wall into
a contact chamber and a driving chamber, said contact

15 chamber receiving said contacts, said bimetal spring,
said front active end of the pusher member and said non-
conducting portion of said slide member, said driving
chamber receiving said rocker, said rear driving end of
the pusher member and a rear end of said slide member,

20 and said separating wall providing at least one gap for
guiding intermediate portions of said pusher member and
said slide member, respectively.

17. The switchable circuit breaker of claim 16, wherein
( 25 said pusher member and said slide member each have a flat
intermediate portion guided side by side in a common
guiding gap of said separating wall in alignment with
said first arm of the rocker, said slide member having a
cranked rear end portion in the driving chamber so as to
30 engage said second rocker arm.

18. The switchable circuit breaker of claim 17, wherein

said biasing spring is seated in said driving chamber

against said separating wall as +to act on said cranked
35 rear end of'said slide.

I
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fo said current flow exceeding a predeterm ned | evel and in response to
‘actuati.on of said switching neans to open 15 said contacts, said swtching
means including a pusher nenber, having a front active end and a rear drive
end, that is arranged in said housing so,3s to be novabl e between an
advanced position in which said active end acts on said 20 contacts to

assume sai d hig st mGRNd}iimaid Q:fxf‘édi%?t}ﬁgesecon P m""*i'GChw?@r%lBUSher

nenber rel eases, the contacts to assune sa condi ti sal pusher

menber bei ng SRHGHEPIHAhiIE PAVPHIIY MPunFed heFwesn #aida 9asfeanthot i on of
its drive endéadd dover dysurfars keF rrpiwdm pind tcapiiidede bitthdeh @héder to

provi de a sna Sitd betmee cI05|ng and openi ng condi tions
and vice vergpfp&eq:t a£ 1§€t°sas% dnd’ 'ﬁ1ae1 WTSabl e circuit breaker of
claiml, Sherein 30 said switching neans further includes an actuator

pivotal Ly mouy.ed de SRl ¢ el AU AL Y 1830 4% OhedRlih PUSher

menber for translatlng rotation notion o e actuator i'nto I near
notion of saiS@idedoKRY dfs FHY QRIS maH@d betwgen said Case and

said cover by means of pivot pins provided on said rocker
and rotatable in pivot holes provided in said case and
10 said cover.

21. The switchable circuit breaker of claim 16, wherein
said rocker is pivotally mounted between said case and
said cover by means of pivot pins provided on said case

15 and said cover and rotatable in pivot holes provided in
said rocker.

22. The switchable circuit breaker as in claim 12,
wherein said biasing spring is so dimensioned as to urge

20 said rocker into an intermediate "TRIPPED" position after
said breaker means has interrupted current flow through
said contacts, the rocker being only manually rotatable
into one of said contact closing or contact opening end
positions, respectively.
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3.. The switchable circuit breaker of claim2, wherein said actuator is a
rocker having a pair of arnms rotating about a central axis therebetween,
one of said rocker arns engagi ng said pusher nenber. 5 4. The swi tchabl e
circuit breaker of claim11, further conprising a blade spring nounted in
sai d housing and carrying one of said conti?kg, said active end of said
pusher nenber form ng an actuating finger cking said 10 blade spring
in said advanced position of the pusher nenber, and said active end further
forming on its side opposite to said blade spring a cam portion

"~ co-operating with a step or ranp section fornmed within said housing. 15 5.
The switchable circuit breaker of claim4, wherein said breaker neans

i ncludes a binmetal spring, said contact-carrying blade spring being part of
or connected to said binetal spring. 20 6. The switchable circuit
breaker of claim 1, said breaker neans includes a slide nenber having a
non- conducting portion for interposing between said contacts to
subsequent|ly prevent the resunption of current flow until reset, said slide
menber being biased in a 25 direction as to essentially inmmediately

i nterpose said non-conductingéﬂﬁr i on between said contacts in response to
any openi ng novenent of the c atts caused either by




sai d breaker neans or by said switching nmeans. 30 7. The swi tchabl e
eircuit, breaker of claim®6, wherein said switching neans further includes a
rocker having first and second rocker arns rotating about a central axis

t her'ebet ween to assune alternately a first contact opening position and a
second contact closing position, 35 sai dzjf' rst rocker arm engagi ng said
pusher nenber when rotating into a first /bection to assune said first
contact opening position and said second rocker arm 11 engagi ng said

sl ide nmenber against said biasing force when rotated in a second direction
to assune said secondﬁﬂzact closing position. 5 8. The swi tchabl e
circuit breaker of clai , @ ej g% Sd rocker_further conprises a
projecting gripping armfor refradti g sai d'ls‘pu heVl nerber whi 1% sai d rocker

is rotated into id seg rgpogTt . S-
switchabl e cigcuif\ hreaker of cPaimM3 Ndker ei O busher .
menber has a ] €ec S € a = i ax m of
the rocker only after A Qe r -p-r:eel.%e o]
sai d second cont act c@si ng 14 -
1.
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15 position. 10. A switchable circuit breaker conprising: * an el ongated
flousing; * a pair of stationary and noveabl e contacts 20 di sposed within
said housing; * switching nmeans for actuating said noveable contact to
asslire a first contact opening condition and a second contact closing
condition; and breaker nmeans including a binmetal spring carrying 25 said
noveabl e contact and di sposed within sai3j/Bousi ng to interrupt current flow
t hrough said contacts in response to said current exceeding a predeterm ned
| evel , said swi tching nmeans including an el ongated pusher * nenber, having
a rear drive end andfﬁgisagt active end, 30 that is guided in said housing
so as to be noveabl e/ eny anqadyanc pesitiona n which.ts active end
attacks said binmetal spring A \ta\kégp Sgid noveabae cont a in a contact
openi ng conditi gy and g TetTacked ua{ii gt ye—pust

rel eases sai ' K j S\ 95I ' 3ol e to
assunme sai d contact ci¢srng Conoy oIy, NI N
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sai d bfeaker means further conprising an el ongated slide nmenber, having a
non-conducting portion, that is guided in said ﬁ0ﬂ8+ﬂg~dﬁﬂ Uiabedﬂby a
spring so as to interpose said non-conducting pbﬂ%ﬁbﬁ”béf%een S
contact nmenbers in said contact openléggggiﬁ%tlbn “?H@‘sMntchﬁble
circuit breaker of claim10, wherein Said active end of ‘sai d pushér nmenber
forms an actuating finger attacking sald blnetal spring and forms on its 10
si de opposite to said bi met aR2sacBAS AREVSELIFTPAIB= operatin ith a
ranp or step portion in the housing so as to convert a Ionélﬂﬂﬂg not i on
of the rear end of the pusher nenber into a snappingly trangverse nDtlon of
its active end. 15A1§w1ﬂhhabhetqﬂndumt<hnaahar aydlgr 20ROBSEAGn 10, wherei n
sai d sw tchi ” §8§ I:gréﬂ& Iswlitkatal! MedRENESE i N said
az

housi ng and h t*and" seconé§roc er afns extendlna on op osite sides
of its piot aetuamag shedoentagts dukassame éndddistg CoRfLtLeR, fénd of said

pusher nember yhen §RbakeAcheed e didet il 140 sauiie candi t soncmt act

openi ng position and said second roc arm en |n sai d Sl'? q@gggr when
rotated in a wBéchdthPr EORFBALS AZER GARSSE s cPeBRBsThEP

posi tion, the,skhda Eﬁ@bﬁbubﬁh@gt&rfﬁﬁbﬁﬁﬁﬁﬁ“ﬁdﬁﬁﬁni.gﬁ@andhrongkrthen1by
sai d biasing igggg%ts in response to said current flow exceeding a
10 predetermined level. The switching means includes a

pusher member moveable between an advanced position 1in

which the phsher acts on the contacts to assume a contact
opening condition and a retracted position in which the
pusher releases the contacts to assume a contact closing

15 position. The pusher is guided within the housing so as
to convert a linear motion of its drive end into a step-
1ike motion of its active end in order to provide a
snapping transition between said closing and opening
conditions of the contacts, thus assuring "non-tease-

20 ability" in the switching operation.

—
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13. The smntchable CIrCUIt breaker of cl ai mher
i's urged against said rocker arm by 30 HJ§Xé%&¥
supported in sai'd housing. 14. The swntchablg glrcu
wher ei n sai d. pusher nenber further conprises®d
fromits rear end parallel to the pivot aRis of 35 sai d rocker and said

oin when 2% SATH s bl anh 7% Whho CEPROHTREES ORAER Bssure

sai d cont act reltosiatol mp foirfnedTteet si Taweb| port fani o f bekakesckérc ai m
14, wherein a clearance is provi ded between said projecting gripping arm
of the rocker "and said retracting pin of the pusher menber so as to start
retracting acti on BB¥e ki ife) s HOTrRfefaronreomek ing pertirnef2 hat besn

r ?t at egzes Pr ¢ARIRY e A as ) K Jf@péﬁa qats@@ééhﬁ:é Eé‘&étbéﬁéli‘gr of
claim i ousin risin general |y trou e case and a -
cover, said Eé’ég: n"g qﬂqc/)r% %é%éi%ﬂ%ﬁ??lg" VR8T iR R L£RFEGEL chamber
and a dri vi nppeEmimercorstiitti arant airther, a recess 63 is formed on the
slide 6 through which the contacts 3, 4 can be clcsed
when the slide is in an advanced position and the breaker

10 mechanism, i.e. the bimetal spring 42, is not in a
"TRIPPED" condition. As noted, the slide 6 is guided in
the common guiding gap 14 with the pusher 5, which is in
alignment with the first rocker arm 72. The slide 6 has
a cranked portion 64 in the driving chamber 12 so as to

15 engage with a rear end 65 a corresponding second rocker
arm 74. A compression or helical spring 8 is arranged in
the driving chamber 12; this spring 8 is supported on the
separating wall 13 and acts against the cranked portion
64 of the slide in order to urge the slide 6 against the

20 second rocker arm 74 and into a contact opening position.

For assembling the switchable circuit breaker, all
the functioning parts can be mounted in the case 1 and
then secured in their mouhting position by fastening the
cover 2 on the open side of the case 1. Further, a front

25 panel or bezel 9 can be snapped over the open housing
side and over the rocker 7, this bezel 9 securing case 1
and the cover 2 together by means of clamping arms 91.
Further, the whole circuit breaker can be inserted into a
panel opening and secured there by means of resilient

30 snapping arms 92.

The operation of the switchable circuit breaker is
next to be described.

Referring to Figure 2, the switchable circuit
breaker is illustrated to be in its "ON" position or

35 contact closing position. The moveable contact 4 is urged
by the spring force of the bimetal blade spring 42
against the stationary contact 3 through the recess 63 of



15 chanber receiving:said contacts, said binmetal spring FFH QP%WB ?w%ﬁ%?ve
end of. the pusher menber and said non- conducting portiap Cgf saBdOSTr@g7

menber, said driving chanber receiving said rocker, saidlLréar driVvii
of the pusher nenber and a rear end of said §NP§E“ﬁ§ﬁﬁ@ﬁf—ZbC7~6bes&987
separating wall providing at | east one gapifor guiding internedi ate
portions of said pusher nmenber and said slide nmenber, respectively. 17. The
swi t chabl e ci eogagilmgesladid sflidkamambér agadaist 3&1&yhmaspmsh¢brnenber and
sald sl de TeRgh SaRhchdlendal kabohl! A1PEAILA RY il idlad Skdgnly S de
I'n a common guidin ard separatin Ignment wth sa

first arm of FﬁétPG@k§ﬂ°s§&HdPQFFHé°ﬁEnber haV|ng a cranked rear end
portion in the driving chamber so as to 30 engage said second rocker arm
18. The sw tchabl e IFCUI n.sai,d biasing spring
i s seat ed\g Bal d 3 SHd Eﬁﬁﬁ’g?rcéﬁﬁf‘ﬁgt £§§F£e§eﬁ§r §t1|aﬂ'§‘ vl ¥ o §et1g act on
sai d cranked Sﬁldreackendfutthardcsmpﬂeses alprbgectimg gmup@hablarmlrcuit
breaker of ¢l 3 e M5 <830 ph8RKE" mbfiblir' Oh1le/ ST g ygen said

case and

y -

rotated into said second contact closing position.

10 9. The switchable circuit breaker of claim 8, wherein
said rear end of said pusher member has a projection
which is engaged by said projecting gripping arm of the
rocker only after the rocker has rotated by a
predetermined angle to said second contact closing

15 position.

10. A switchable circuit breaker comprising:
an elongated housing;
a pair of stationary and moveable contacts
20 disposed within said housing;
switching means for actuating said moveable
contact to assume a first contact opening condition and a
second contact closing condition; and
breaker means including a bimetal spring carrying
25 said moveable contact and disposed within said housing to
interrupt current flow through said contacts in response
to said current exceeding a predetermined level,
said switching means including an elongated pusher
- member, having a rear drive end andaalfro active end,
30 that is guided in said housing so as to be moveableE
between an advanced position in which its active eng
attacks said bimetal spring as to keep said moveable
contact in a contact opening condition and a retracted
position in which the pusher member releases said bimetal
38 spring S0 as to allow said moveable contact to assume
said contact closing condition, and

‘W) O 1



sai d cover by means of pivot pins captured between t heRESKEFMENT SHEEH
and said cover. 5 20. The switchable circuit breaker jjof clatr§ 36f @QF
said rocker is pivotally nounted betwe sai { case: a d %@€%~-0v~rm

of .pivot pins provided on said rocker o+ yct
in said case and 10 said cover. 21. Th bl e CIrCUIt breaker of claim
16, wherein said rocker is pivotally nDunted betmeen sald case and said
cover by neans of pivot pins pEEIFCEABLE GT BRE and
rotatable in pivot holes provided in sald rocker 22. The smigphabl
circuit breaker as in claim12, wherein said biasing spring

di mensi oned as to urlgesmmmer ud:k'eﬁ:.tnbﬁeanet‘nheﬂmdlatleoﬁ o, PED"

postL1on after kB nd8R03,085, LALELLUR! A syt ent BRI rouon sal o
cl osi ng or Tones&uaFiad rfg‘leem?nﬁéstm ’onsassampeét fiesy. condition in
which the contacts are open and a second coni&tzon in
which the contacts are closed, and/breaker/meaas-dlsposed
within the housing to interrupt current flaow through the
contacts in response to said current f%ew exceeding a
10 predetermined level. The switching/means includes a
pusher wmexbar moveable between an advanced position in
which the pusher acts on the contacts to assume a contact
opening condition and a retracted position in which the
pusher releases the contacts to assume a contact closing
position. The pusher is guided within the housing so as
to convert a linear motion of its drive end into a step-
like motion of its active end in order to provide a
snapping transition between said closing and opening
conditions of the contacts, thus assuring "non-tease-
20 ability" in the switching operation.
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