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MOVABLE CONTACT MECHANISM FOR CIRCUIT BREAKER

TECHNICAL FIELD
The present invention relates to the field of low-voltage electrics, more particularly,

to a movable contact mechanism of a current-limiting circuit breaker.

BACKGROUND

In the field of low-voltage circuit breaker, it is always a problem to improve the
ability of disconnection during short. For a partial modification of a conventional
circuit breaker, the ability of disconnection can be improved by increasing the
separation of the circuit breaker, namely, increasing the arc length to increase the
arc resistance so as to improve the ability of current limitation. However, the circuit
breaker should be manufactured smaller and smaller. Thus, it is a problem how to
improve the ability of disconnection of the circuit breaker without increasing its
size.

Currently, some products have a structure of a single arm and dual contacts. This
structure can increase the arc length in a certain extent so as to improve the ability
of current limitation without increasing the size of the device. However, the
wearings for the two contacts are not consistent with each during its use. Thus, the
final pressure is not uniform, which may result in the increase of the contact
resistance. Thus, the performance of the circuit breaker will be weak.

Some other products have a structure of dual arms and dual contacts. There are a
joint device connected between the two arms, which may make the final pressure
uniform, so as to solve the problem of unstable contact resistance. However, this

structure is complicated and uneasily for installation and maintenance.

SUMMARY OF INVENTION
To this end, the present invention is to provide a movable contact mechanism of a

current-limiting circuit breaker with a dual-contact having the advantages of simple



10 ability of disconnection during short. For a partial nodification of a
.conventional circuit breaker, the ability of disconnection can be inproved
by increasing the separation of the circuit breaker, nanely, increasing the
arc length to increase the arc resistance so as to inprove the ability of
current limtation. However, the circuit breaker should be manufactured
smal l er and smaller. Thus, it is a problemhow to 15 inprove the ability of
di sconnection of the circuit breaker wi thout increasing its size.

Currently, some products have a structure of a single armand dual

contacts. This structure can increase the arc length in a certain extent so
as to inprove the ability of current limtation wthout increasing the size
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10 vertical hole of a corresponding supporting rod to rotatably connect to the
supporting rod, wherein the number of the Y-shaped contact levers is equal to that
of the supporting rods; and a plurality of elastic elements each having one terminal
connected to the axial lever of a corresponding Y-shaped contact lever or a
corresponding supporting rod and another terminal connected to the rotating shaft -

15 that the rotating shaft drives the movement of the supporting rods via the elastic
elements.

The elastic elements are parallel double-torsion springs each includes an upper
torsion arm mounted onto the axial shaft of the Y-shaped contact lever or the
supporting rod and a lower torsion arm connected onto the rotating shaft.

20 The supporting rod may, at its middle portion, has a traverse groove, which is
communicating with the vertical hole at the upper portion. The axial lever of each
Y-shaped contact lever may be provided with an annular trough at a location
corresponding to the groove of the supporting rod in line with the insertion of the
axial lever into the vertical hole of the supporting rod. The upper torsion arm of the

25 torsion spring may be embedded in the groove of the supporting rod and is fastened
within the annular trough of the axial lever.

The supporting rod may, at its middle portion, has a traverse pin hole
communicating with the vertical hole of the upper portion. The supporting rod may
have a transverse groove at its middle portion. The axial lever of each Y-shaped

30 contact lever may be provided with an annular trough at a location corresponding to



A novabl e contact nmechanismof a circuit breaker according to the present 5
dnvention, conprises: a rotating shaft for driving supporting rods; a
plurality of supporting rods each having a vertical hole provided inits
upper portion and a transverse hole provided in its |lower portion and each
rotatably connecting with the rotating shaft via a shaft passing through
its transverse hole; a plurality of Y-shaped contact |evers each provided
with contacts and an axial |lever inserted into the 10 vertical hole of a
correspondi ng supporting rod to rotatably connect to the supporting rod,
wherein the nunber of the Y-shaped contdact |evers is equal to that of the-
supporting rods; and a plurality of elastic el enents each having one

term nal connected to e axial |eve corres Y shaped cont act
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insertion of tpgedxial lever into the vertical hole of the supporting rod.
The upper torsion armof the 25 torsion spring may be epbedded len t he
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the axial | eVell:he axQFlevee R c{on'r[lé)cre I Sthe U-shaped arm by riveting, threading or welding.
Compared with the prior art, the present invention has a simple structure, can be
installed easily, can automatically uniform the final pressure of the double-
breakpoint contact, and can solve the problem that the conductivity of the double-

20 breakpoint contact is less and less.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is an axonometric view according to Example 1 of the present invention;

Fig. 2 is a sectional view of the structure according to Example 1 of the present
25 invention;

Fig. 3 is an axonometric view of a supporting rod according to Example 1 of the

present invention;

Fig. 4 is an axonometric view of a Y-shaped contact lever according to the present

invention;

30 Fig. 5 is an axonometric view of a spring according to the present invention;



5 armof the torsion spring may be fastened within the groove of the
.supporting rod. The axial |ever of the Y-shaped contact |ever has an axi al
flange that the underside of axial flange and the top surface of the
supporting rod sandwi ches a | eaf spring in between. The | ower portion of
t he supporting rod may be connected, through a pin, to a |ever 10 used to.
flip the supporting rod to break the contacts. The bottom of the supporting
rod carries a projection that the projection contacts the edge of the |ever
upon rotating the lever to a predeterm ned angl e. The U shaped arm of the
Y-shaped contact lever is fabricated wi4h an axial hole at its mddle
portion that the axial lever rigidly connects the U shaped armthrough the

15 axial hole. The axial lever js con ted to th haped arm b
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breakpoi nt cont@fding & th&sreschiligvdnass,. BRIEF DESCRI PTI ON OF DRAWNGS Fig. 1
is an axononetric view according to Exanple 1 of %ﬁ gigsent i nvention;
Fig. 2 is a SdésiSdhail Xpnenrts VFWé’fétsPRPeftlﬁ‘ﬂé"%\‘fE'b? itfpgak fE S AEPEINE of ¢ he
present 25 |nw§nklggmuﬁhng§ is an axononetric view of a supporting rod
according to Exanple 1 of the present invention; Fi s, an axononetrlc
view of a Y- sHipdds @ssrerometrisdew acabpamply ofshe wepfp'? Ipg; &ﬁ‘tW‘F}h%‘E‘Ht‘i“E)ln
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10 features according to the present invention;
Fig. 11 is a sectional view of the structure according to Example 2 of the present
invention; and
Fig. 12 is an axonometric view of a supporting rod according to Example 2 of the
present invention.
15
DESCRIPTION OF EMBODIMENTS
A conventional current-limiting circuit breaker having an insulating plastic housing
includes: at least one fixed contact part and at least one movable contact part for
each electrode, which can be connected/disconnected with each other at the circuit
20 breaker’s on/off status; and a mechanism providing energy for movement of the -
movable contact part, determining connection/disconnection between the movable
contact part and its corresponding fixed contact part, and having a rotating shaft for
the connection between each electrode and the movable contact part.
The movable contact mechanism of the circuit breaker according to the present
25 invention comprises a rotating shaft for driving supporting rods; a plurality of
supporting rods each having a vertical hole provided in its upper portion and a
transverse hole provided in its lower portion and rotatably connecting with the
rotating shaft via a shaft passing through its transverse hole; a plurality of Y-shaped
contact levers each composed of U-shaped arms and a axial lever wherein the

30 number of the Y-shaped contact levers is equal to that of the supporting rods, each



Fig. 6 is an axononetric view of a U shaped arm of the Y-shaped contact
lever according to the present invention; Fig. 7 is an axononetric

an axial |ever of the Y-shaped contact
invention; 5 Fig. 8 is an axononetric view of a supporting rod with

vi ew of

| ever according to the present

addi tional features according to the present invention; Fig. 9 is an
axononetric view of an exanple of the supporting rod with additional
features according to the present invention; Fig. 10 is a sectional view

of an exanpl e of the supporting rod with additional

10 features according

to the present invention, Fig. 11 is a $ectional view of the structure
according to Exanple 2 of the present invention; and Fig. 12 is an
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Example 1

As shown in Fig. 1, the movable contact part of the current-limiting circuit breaker
according to the present invention includes three supporting rods 1, a shaft 2, a
rotating shaft 3, three Y-shaped contact lever 4 and three springs 5.

As shown in Fig. 3, a vertical hole 12 is provided in the upper portion of the
supporting rod 1 and a transverse hole 11 is provided in the low portion of the
supporting rod 1. The vertical hole 12 and the transverse hole 11 are substantially
perpendicular to each other. As shown in Fig. 2, the supporting rod 1 is connected to
the rotating shaft 3 via the shaft 2 passing through the transverse hole 11 so that the
supporting rod 1 can rotate relative to the rotating shaft 3 with the shaft 2 as the
rotating axis.

As shown in Fig. 4, the Y-shaped contact lever 4 is composed of U-shaped arms 42
and an axial lever 43. Each of two U-shaped arms 42 is provided with a contact 41
contacting a fixed contact part of the circuit breaker. As shown in Fig. 6, a
cylindrical hole 421 of the U-shaped contact arm 42 and the axial lever 43 is riveted
to form a rigid integration. Alternatively, they can be rigidly connected to each other
by threading or welding connection. The axial lever 43 of the Y-shaped contact
lever 4 is inserted into the vertical hole 12 of the supporting rod 1 so as to rotatably
connected to the supporting rod 1. The Y-shaped contact lever 4 can rotate about the
central axis of the vertical hole 12 so as to facilitate the uniformity of the contact

pressure from the Y-shaped contact lever 4 to the fixed contact part.

The novabl e contact nechani smof the circuit



25 invention conprises a rotating shaft for driving supporting rods; a
plurality of supporting rods each having a vertical hole provided in its
upper portion and a transverse hole provided in its |lower portion and
rotatably connecting with the rotating shaft via a shaft passing through
Its transverse hole; a plurality of Y-shaped contact |evers each conposed
of U-shaped arns and a axial |ever wherein the 30 nunber of the Y-shaped
contact levers is equal to that of the supporting rods, each 5 armis
provided with a contact, and each axial lever is inserted into the vertical
hol e of a supporting rod to connect rot@tably to the supporting rod; a
plurality of torsion springs each having one term nal connected to the
axi al lever of a Y-shaped contact |ever a supporting rod and anot her
ternminal conndstsbewn i kigd, # 8toarq Rygs §N§W%r5@§y EFPIV‘\‘/‘PCE@ thgy@iddspogtoniohyer ods to

rotate via th [soQ3Bd $RAd R9S abdafi 8. | wll be
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provided in t Qﬁpdﬁﬂ%%rrmp%&e's%dgo tf'nehgroove 15 of the supporting rod. As shown in Fig.

5, the structure of the spring 5 is in the form of two parallel torsions and the spring 5
includes an upper torsion arm 511 and two low torsion arms 512.
During the assembly, the axial lever 43 of the Y-shaped contact lever 4 is inserted
10 into the vertical hole 12 of the supporting rod 1. The upper torsion arm 511 of the
spring 5 is embedded in the groove 15 of the supporting rod and fastened within the
annular trough 431 of the axial lever 43. Then, the two low torsion arms 512 of the
spring 5 are fastened on a boss 31 of the rotating shaft 3 (as shown in Fig. 2). In this
connection, the spring 5 is in an energy-stored compressed status and applies a
15 pressure to the axial lever 43 of the Y-shaped contact lever 4, so that the axial lever
43 will not get out of the hole 12 of the supporting rod 1 due to vibration or the like,
the Y-shaped contact lever 4 has a resistance against its rotation about the axial
lever 43, and the supporting rod 1 is elastically pressed to the rotating shaft 3.
The supporting rod 1 is connected to the rotating shaft 3 via the spring 5, shaft 43
20 and shaft 2. The rotating shaft 3 is driven by a driving mechanism of the circuit
breaker to drive the supporting rods 1 to rotate via the torsion springs 5. Then, the
Y-shaped contact levers 4 connected with the supporting rods 1 are driven to rotate.
Therefore, the connection and disconnection between the movable contact part and
the fixed contact part can be achieved. In the status of connection, a stable contact
25 pressure from the Y-shaped contact lever 4 to the fixed contact part is provided by
using the spring 5. Where the heights of contacts of fixed contact parts are slightly
different from each other during manufacture, assembly or use, the contact pressure
of the two contacts 41 of a Y-shaped contact lever can be automatically uniformed
with the rotation of the Y-shaped contact lever. This may efficiently solve the

30 problem that the conductivity of the double-breakpoint contact is less and less.



supporting rod 1 and a transverse hole 11 is provided in the |ow portion of
.the 15 supporting rod 1. The vertical hole 12 and the transverse hole 11
are substantially perpendicular to each other. As shown in Fig. 2, the
supporting rod 1 is connected to the rotating shaft 3 via the shaft 2
passi ng through the transverse hole 11 so that the supporting rod 1 can
rotate relative to the rotating shaft 3 with the shaft 2 as the rotating
axis. 20 As shown in Fig. 4, the Y-shaped contact |lever 4 is conposed of
U-shaped arnms 42 and an axial |ever 43. Each of two U shaped arns 42 is
provided with a contact 41 contacting a7fi xed contact part of the circuit
breaker. As shown in Fig. 6, a cylindrical hole 421 of the U- shaped cont act
arm 42 and the axial lever 43 is riveted to fornt n tion.
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30 problemthat the conductivity of the doubl e-breakpoint contact is |ess
.and less. 7 During disconnection and in the status of disconnection, the
Y-shaped contact |lever 4 nay not rotate undesiredly to change the contact
spacing due to the existing of the spring 5 so as to ensure the
reliability of breaking. According to the present invention, the circuit
breaker is current-limted by using 5 the doubl e-breakpoint formin series.
The process of current-limting is as follows. Wien the circuit breaker is
di sconnected or the mechanismis released, the contacts 41 of the Y-shaped
contact lever 4 are separate fromthe f§xed contact part and two el ectri cal
arcs are generated between one contact 41 and the fixed contact part,
respectively. The two arcs are indjvij dual anqﬁ%ns | ati from each other.
Thus, the 10 d¥schpwmptiiede. Sxpmple? igelifferent from Exampledl i té]‘gﬁtrtai‘%@e P8 the arc
length of a cogrentih aahiddleoltRnRr erkppioRingdey il CRhick Btoiitinkated Wethi St ance -
is also increased two tinmes. This wll_ efficiently Iimt the fault current.
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of the circyy tAlp:'hﬁ%Q%{ th@lsﬁg{oﬁﬁﬁ%ﬁ Peagi %éJtn%(/idExP withSty b6 04 afd diche | ever
na e

6 is applied to a ter ever o rotate_a correspondi ng
supporting rodpingabdupresshé ontotthe pupgorsingifad B ditgcthys whishgian wehige same

cor respondi ng (s SHAPAE SUNAEL I BVEL vinbiby' @hdli 100k hh@iuxidiBngepar at i on of

the 25 novabl e contact part fromt I xed contact part can bhe achieved.
Thi s struct ur shadire underade df aial Hlange 4L and the emyieiéec] 6arftthragupporting @drlet ur n

circuit contr Osla{la%ﬂclgx afea? g:%rﬁl%tf i}{%etwlgxgrﬁifﬁfa eﬁdz)oiatﬁe fe9r iRk F¢bnthdietnaedpuat i on
with a short éextensive protection. anpl e 8
15 surface 16 of the supporting rod 1 and another end of the leaf spring 7 contacts the
axilla of the axial flange 432 of the axial lever 43 so that the axial lever 43 and the
supporting rod 1 suffer contact pressures, respectively. Then, there is a suitable
resistance force to the axial lever 43 during its rotation relative to the supporting rod

1.

20 The above description should not be considered as limitations to the scope of the
present invention. It can be understood that various modifications, additions and
substitutions may be made thereto without departing from the scope and spirit of the
present invention. Therefore, the scope of tHe present invention should be construed

on the basis of the appended claims.



As shown in Fig. 12, Exanple 2 is different fromExanple 1 in that a
.transverse pin hole 14 in the mddle portion of the supporting rod 1, which
is conmunicated with the transverse hole 12 in the upper portion of the
supporting rod. And, the groove 15 is not communicated with the transverse
hol e 12. The upper torsion arm 511 of the 5 spring 5 is fastened within the
groove 15 of the supporting rod 1. The axial |ever 43 of the Y-shaped
contact lever 4 is inserted into the transverse hole 12 of the supporting
rod 1. The annul ar trough 431 of the axial lever 43 is aligned with the pin
hol e 14 of the supporting rod 1. The ax?al lever 43 is prevented from being
rel eased fromthe pin hole 14 of the supporting rod 1 through a pin-shaft
connecti on. 101@952 natively, the supporting rod 1 can be provided with no
groove 15 and & %ring 5 is pressed onto the supporting rod 1, directly,
whi ch can achi eve a sane function. The axial |ever 43 of the Y-shaped
contact |ever has an axial flange 432 that the underside of axial flange
432 and the top surface 16 of the supporting rod 1 sandwi ches a |eaf spring
7 in between. Ong Anfovablelcb@adt @REhaRRM 8T cliciOittaket, Sorhpraidgop 15 surface 16
of the supporting,rq% é agd anot her. end of the |leaf spring 7 contacts the
axilla of t e dRPHne et foyariyng sypporting rodsi a1 | ever 43 so that the axia

| ever 43 and thgluRHRPEX fuppatin®eodt eattl haing aveAicll e prvides in ieappat i vel y.
Then, there is a suitable resistance force.to the axial |ever 43 @uring its
rotation rel athofiontadt h&ravgypisehelengoyiged in ‘tig"v'l%e"oétbﬁv@dd"e"s?t{rrf"ﬁfaf’ n shoul d

not be consi depgbcfisy Withiht AlthtP@ShdfOvik B ehaliGRAMAhrolififitsRfASRAE hoRyention. |t
can be understood that various nodifications, additi ons and sg$Ftitutions

my be nmade t Het@akyRf ¥rbered aamagt 1Sveig cpshaevided vathsgntacy andas axfal Ieger ¢ he

present inventihRRed ihRAhEIQHi&I hd1B8f HERRSRAInk Blﬁ)p@ﬁﬂ%_%&toir&ytﬁa&ic@rﬂle&hou| d be
construed on the basis of the appended clains. 9 AIMS 1. A novabl e

contact nechartp §msspposgting red yyhereiy be Rwnber eb e rYi-giapryt contagt lpvsrsie Fagl Onaft fo ¢
driving supporyi:Reme QekportfgPéddr #ai ty of supporting rods each having a

vertical hole provided in rts upper portion and a transverse hol e provi ded
inits |ower poremliy ofaldstisaaidmantsteataliAvingcnn rsminalhgpnagctad to the axi kM¢ing shaft

via a shaft pags) &Ere%ﬁﬁ(ﬂlf%I?’-ih\tzfedtéoﬁﬁﬁvl@%?%r Q@oﬁésp@n&?ﬁé’glﬁkwﬁ}{g 9dd afgshaped
contact |evers each provided with contacts and an axial Tever 10 inserted
into the veti iapathethsireingf coanestedrte shroragiting shafp phat therrgtatiogi shaft dreathenl y

connect to the ggg@ﬁ&&h@gr&%ﬁméM%ﬁ;ﬁﬁkgggmg A g&_gf t he Y-shaped cont act

]
| evers is equéP t hat o e “supporting rods; an

2. A movable contact mechanism of a circuit breaker according to claim 1,
wherein the elastic elements are parallel double-torsion springs each

20 includes an upper torsion arm mounted onto the axial shaft of the Y-shaped
contact lever or the supporting rod and a lower torsion arm connected onto

the rotating shaft.

3. A movable contact mechanism of a circuit breaker according to claim 2,

25 wherein the supporting rod, at its middle portion, has a traverse groove
which is communicating with the vertical hole at the upper portion,

the axial lever of each Y-shaped contact lever is provided with a annular trough at a

location corresponding to the groove of a corresponding supporting rod in line with

the insertion of the axial lever into the vertical hole of the supporting rod, and



a plurality of elastic elenments each having one term nal connected to the
.axial lever of a corresponding Y-shaped contact |ever or a corresponding
supporting rod and 15 another term nal connected to the rotating shaft that
the rotating shaft drives the novenent of the supporting rods via the
elastic elenments. 2. A novable contact nmechanismof a circuit breaker
according to claiml1l, wherein the elastic elenents are parall el .
doubl e-torsi on springs each 20 i ncludes an upper torsion arm nounted onto
the axial shaft of the Y-shaped contact |ever or the supporting rod and a’
| ower torsion armconnected onto the rottating shaft. 3. A novabl e contact
mechani sm of a circuit breaker according to claim2, 25wherein the
supporting rod, at its.mddl e pqrtion, has. a.traverse groove which is
communi cat i ng i YARSE RESIQPATM; %&P&%F orgipn fﬂ{@gde‘@P“tB‘iF’f‘?&'ﬁ BrRE 8% al | ever
of each Y- shapgshonatrébind iemeenddsvithidt diaflastrblphaféiensladlevérr ough at a

| ocation corresponding to the groove of a correspondi ng supporting rod in
line with the insertion of the axial lever into the vertical hole of the

supporting rod, And mdfiblehontiRP flectaisii iMa dikdiitohredXae fccbiieng! ©F @diMN2,Spring is
nounted into the groove of the suppgrthg rg@ and is fastened within the
annul ar trough of Ph&FeExhesuppaye rod, atjts middig\popog. Atsm HRYerfveRMAAlesm of a

circuit breaker aceqfffGiting vith@dVeRica RS UpbligyoRieRPOT ting rod, at its
- mddle portion, has a traverse pin hole communi cating with the verti cal
hol e of the upfesuPpRITiRg 19 has a traverse groove ## at its middle portion,

the axial lever of each Y-shaped contact lever is provided with an annular trough at

a location corresponding to the pin hole of the supporting rod in line with the
10 insertion of the axial lever into the vertical hole of the supporting rod,

the Y-shaped contact lever rotatably connects to the corresponding supporting rod

through a pin inserted into the pin hole of the supporting rod and the annular trough

of the axial lever, and

the upper torsion arm of the torsion spring is fastened within the groove of the

15 supporting rod.

5. A movable contact mechanism of a circuit breaker according to claim 4,
wherein the axial lever of the Y-shaped contact lever has an axial flange that
the underside of axial flange and the top surface of the supporting rod

20 sandwiches a leaf spring in between.

6. A movable contact mechanism of a circuit breaker according to claim 1,
wherein the lower portion of the supporting rod connects, through a pin, to a
lever used to flip the supporting rod to break the contacts.

25

7. A movable contact mechanism of a circuit breaker according to claim 6,
wherein the bottom of the supporting rod carries a projection that the
projection contacts the edge of the lever upon rotating the lever to a
predetermined angle.

30



the supporting rod has a traverse groove in at its mddle portion, t he
~axial lever of each Y-shaped contact lever is provided with an annul ar
trough at a | ocation corresponding to the pin hole of the supporting rod in
line with the 10 insertion of the axial lever into the vertical hole of the
supporting rod, the Y-shaped contact |ever rotatably connects to the '
correspondi ng supporting rod through a pin inserted into the pin hole of

t he supporting rod and the annul ar trough of the axial |ever, and t he
upper torsion armof the torsion spring is fastened within the groove of
the 15 supporting rod. 5. A novabl e contiact nmechanismof a circuit breaker
according to claim4, wherein the axial |ever of the Y-shaped contact |ever
has an axial flange that the underside of axial flange and the_toP surface
of the supportinty Aodowmblsasmiact meehapismenffa eiffuitriyeaker prspiinento @aimal.ppyabl e

contact mechani sm @he@inGhd ©Whhped’d kR thed® SRAPAY BEhtAR 16k Ris Tabkicatel i N t he
| ower portion of the supporting rod connects, through in, to a lever

> | NQ . C n.a pin,
used to flip the seppdritholgt itpmiddls noréankhatithe axiphjexerrigidly sonpectathedirap) e
contact mechani sm @f;,a fin'thidbgh BE §akbleaccording to claim6, wherein the
bottom of the supporPing rod carries a projection that the projection
contacts the edge of the | ever upon rotating the lever to a predeterni ned
angle. 11 8. A gowapley Eﬁngﬁ mdBRRAR S Ofcut GkdkeH hdcolilsetlaiRcg,or ding to
claim1, wherein the U shaped armof the Y-shaped contact 1ever is
fabricated with anwvhsicalthhiatial lexer penneets thathe Uphepddamibygivetings thisading | ever
rigidly connects tfgylfgabaped armthrough the axial hole. 9. A novable
contact nechanismof a crrcuit breaker according to claim8, wherein the
axi al lever connects to the U shaped armby riveting, threading or welding.



