A ROTARY ADAPTOR W TH DECELERATI NG MECHANI SM FI ELD OF THE | NVENTI ON 5The
present invention broadly relates to an adaptor between a sw tching device
and an electrical device, and particularly relates to a rotary adaptor with
decel erating (or danping) nmechanismused for a circuit breaker or the |iKke.
10 BACKGROUND COF | NVENTI ON A switching device to operate an

el ectrical device such as a circuit breaker or the like is typically
nount ed outside a chassis encasing the electrical device to operate the 15
devi ce. The smﬁtching device i's mechanically connected to a I ever of the

el ectrical deviCROWHRY dmﬂ hﬁE@ﬁ. Sbﬁ@hm! gmel ectrical
devi ce can be operated mAt aV|ng to open Iﬁ%SSIS t heref ore maki ng

it possible to operate t he eIectrlcaI devi ce safely 20A patent application
US 2008/ 0135389 Al Eubllshed on 12 June 2008 reveal s an extended actuating
devi ce, WHEAPHERTHE tTHFEEIM™e to renpte control an electrical device,

nore specifically a circuit breaker. The extended actuating devi ce operates

in two.nodes and is connected bet ween .a swi.tching 25 device and.a circuit
breakeP. In theTg‘Fl rR¥eige, 115’3‘/ef’ﬁf’?1'i’ndo’t°r?glé’w FERR TP déVi c8" LW Witng
force cau&e&weememenbwo&calh@vekn@mm kaond) aof éhectthﬁﬂltdbﬁéakerdmﬂ
nternmedigry of. 2. H gne AR SNl 18% 880N nBd8 1 MRS fe S rouit

damping) mechanism used for a circuit breaker or the like.
10 BACRKGROUND OF INVENTION

A switching device to operate an electrical device such
as a circuit breaker or the like is typically mounted outside
a chassis encasing the electrical device to operate the

16 device. The switching device is mechanically connected to a
lever of the electrical device which is placed in the chassis.
This way, the electrical device can be operated without having
to open the chassis; therefore making it possible to operate
the electrical device safely.

20 A patent application US 2008/0135389 Al published on 12
June 2008 reveals an extended actuating device, which makes it
possikble to remote c¢ontrol an electrical device, more
specifically a circuit breaker. The extended actuating device
operates in two modes and 1s connected between a switching

25 device and a circuit breaker. In the first mode, by turning
the switching device, a driving force causes movement of a
lever (or knob) of the circuit breaker by intermediary of a
transmission shaft. In the second mode, when the circuit
breaker is tripped due to, for example, a current overload or

30 a short circuit, this causes movement of the lever from a
“CLOSE” position to a “TRIPPED” position and drives the
transmission shaft. The switching device follows the movement

imparted by the lever to a “TRIPPED” indication. In order for



breaker is tripped due to, for exanple, a current overload or 30 a short
circuit, this causes novenent of the lever froma "CLOSE" position to a
"TRI PPED" position and drives the transm ssion shaft. The sw tching device
foll ows the novenent inparted by the lever to a "TRIPPED" indication. In
order for the lever to deliver a |arge enough driving force to the
transm ssion shaft and ultimately to the switching device, the extended
actuating device utilizes a tripping assistance nmechanism (TAM, which

wor ks as ameamldd etq @éq%ger,athsrbgt I2dugh| Qﬂ*:LQrfJ_ntghefJM Wyl dnel N
turn, require a user, when cl osi ng thée circuit breaker by turning the
|L

SWi t chi ng tdeRsEésSion ettt ancdapddinebrle T4 WrRdSMit6ho0er doRethehe

resi stances@kntibe TAMudt iy gelkevieecewean e achi evedpbigsi 494 Ystdddeng the
user 10 ap |c¥1 m)reHEh si cal stren%th to turn the switching device to the
desired p PBns" er "MiSPe"PhER 3T t%Bh T PJtaéffeve a larger force, the

user t8&nds to tHowBvehe et cmmdimmm i f agé oM owosd,t hah tthernponent um

in turning is used usuaII dd|t|o o physi.cal.__streng nabhidto
over come tqhguiger &si‘s arice"Xl ﬁa% T & e% St ]'“lerlfgtbtyhet targer

force, whittle isiifeydnd alcsieai ntcarrmgﬂrm a flastoerptforceonin herdwukt dhei ng
device, the Gl.ELGUI Ehgr & an®eNbgNL Yo Ui kel y to be able to maintain at

the "CLOSE" position. I's is because exerting a force beyond this 20
amount in fast Arrétamﬁrr &’ute scam b gichielvedi by sfimphe havEry S FStn turn

causegphi g Ig,pq?c%%abhggleélasﬁpyw& coNt 8¢tn Of nd gy Cd SHogt Lragkerto hit
and bounce off a stationary mating contact at the "CLOSE" position due to

i nherent &P&stdeSiEedoPEhblednt ARTRVETFhi LS ¥l Sk ndith 3B 1E6FARt et
bounce. aarlgart lbgceasehet H8ehi ghna@cced et @ih Ofige CawiStecrai iy Glevdegr aa of

bounci ng %f reby %S%gl gt %gg mgti ntcéx orleven Ia&chj nguof t he cqut acts at
the "CLOS Bo |18ﬁ & hEOBFPEET ¢ 1Br BRAKES at ST cI'B¥¥ 1 dnd a
fal se i ndllmatacnhtobnclt@sup}wsho:aﬂhamgtlhs prresanbeéd. tao,%v@ercmaertme
frictiygn gan,;Re_app!iged,on the TAM at the
When exerting the larger force, which is beyond a certain
amount in fast motion on the switching dewvice, the circuit
breaker is highly wunlikely to be able to maintain at the
“CLOSE” position. This is because exerting a force beyond this

20 amount in fast motion results in high velocity of the lever,
which in turn causes high acceleration of a moving contact of
the circuit breaker to hit and bounce off a stationary mating
centact at the “CLOSE” position due to inherent elasticity of
the contacts. This is commonly known as contact bounce.

25 In this case, the high accelerations cause a high degree
of bouncing off, thereby preventing mating or even latching of
the contacts at the “CLOSE” position. As such, the circuit
breaker fails to close, and a false indication of closure to
the user is presented.

30 A permanent friction can be applied on the TAM at the
“CLOSE” position to allow the circuit breaker’s knob axle to
maintain the “CLOSE” position. However, this would completely

desensitize the TAM from responding to the circuit breaker’s




"CLOSE" position to allow the circuit breaker's knob axle to maintain the
"CLOSE" position. However, this would conpletely desensitize the TAM from
responding to the circuit breaker's tripping operation, and defeat the

purpose of the TAMin the first place. Therefore, there is a need for
an i nproved nechanismto address the problem nentioned above. 5 SUMVARY OF
| NVENTI ON A rotary adaptor with decel erati ng nechani smfor connection

to a conplenentary device conprising a body, and at | east one arm 10 havi ng

one end canfiiguhgdobereoipl e 4 therddyond R dbskeast taRe aMMigpYaRI e
between a first ;1305| tion and a second position, wherein in the first
position, #F&taPlfeast one armis retracted, and in the second position,

the at | east om@eabhbis, exparsleds ot wasdl Yo sh therotdtermehrafsmt ke at
| east one m confg’jgure 15 to cont act 2 surface of the conplenentary
devi ce to FEVEGe PRI THS AP FLREFDECOY e | n use, when the rotary

adaptob is rotating at an angular velocity of nore than or equal to a

t hr eshol d,suM¥BRIt OF cESVENTITONAr m expands outwardly to the second position,
wherein the other 20 end of the at | east one arm contacts and rubs agai nst
the surface of the conplenentary device to provide interfacial friction and
cause decel er athi mgtafy tdvaptoravytinpidosperating m@ghbanidte fiogt gpynediEpmor

experi ences, QeE&hﬁre%Fe'h@Qr% Uehi AN ST 1659nb N IRLT Shafdd GlbQR ohdi& A | east
one armretracts from25 the second position toward the first position,
t her eB§ alneghnaPrehenet rerfisngeds te ot el BastheoReddr nthe atedBRe: @t act i ng

and rubbi rgrag@astet MRLGHES aGe Ofrdthepsanpbameniary devbse hesiedige
interfacial friction., Wien the rotary adaptor decel erates due to reduced
wherein in the first position,” the at least one arm is retracted,
and in the second positicon, the at least one arm is expanded
outwardly with the other end of the at least cne arm configured
15 to contact a surface of the complementary device to provide
interfacial friction.

In use, when the rotary adaptor is rotating at an angular
velocity of more than or equal to a threshold, the at least one
arm expands outwardly to the second position, wherein the other

20 end of the at least one arm contacts and rubs against the surface
of the complementary device to provide interfacial friction and
cause decelerating of the rotary motion.

When the =rotary adaptor experiences decelerating rotation
due to interfacial friction, the at least one arm retracts from

25 the second position toward the first position; thereby allowing
the other end cof the at least one arm te reduce contacting and
rubbing against the surface ¢f the complementary device to reduce
interfacial friction.

When the rotary adaptor decelerates due to reduced

30 interfacial friction and rotates at an angular velocity of less
than the threshold, the at least one arm retracts toward the
first position to a peoint where interfacial friction is removed.

The complementary device may comprise a circuit breaker or

a retaining bracket having an aperture.




30 interfacial friction and rotates at an angular velocity of |ess than the
threshold, the at |least one armretracts toward the first position to a
point where interfacial friction is renoved. The conpl enentary device
may conprise a circuit breaker or a retaining bracket having an aperture.
The one end of the at | east one armmay be pivotably coupled to the body by
a pin, the pin being receivable in a recess provided by the rotary pin. The
at | east one armmy be held in the first position by a spring. The spring

nmay be 5 arranggd hefewesns the one end ofadihecal laeastma@near guadehie body.
The at |east one armof the rotary adaptor may conprisée two or nore arns.

An assenmblSPUBRLHPr Fei hfeaPeRY c Bt SrRidker tROMIT sPH% K728 ¢ r LPpitng

assi st ancecgeehapt SMdeiAMy aneangesry @iGoUEhe te 1BesdOokd ram tmdyr @aker at
its knob E}ég Vi a rotar¥ adagtor W th decel erating mechani sm a retaining
bracket ef€aSi ng t W& r GEATY RGEPtHT™ 8Wd % S0F 176hi nﬁ“%e??ﬁbn%oﬁﬁ?i fng a

t ransnbssiaarashed t betowphedhieo drike ehAMoe f1HBRIHF DESERIJAE @Y¥mORrBHE HBRAW NGS

Embodi nents of frbe aitnxenti on will bg ette&aéundeastcgod and readi | Y. appar ent

to one of 89&' narey SkiTTT W hé 8r e fYom PRa™ ¥ ol wﬁgmw itten descri ption,

by way of cexaapt erowly, with 20 reference to the acconpanying draw ngs, in
whi ch: Fi gure %SQEM'} %B{JP{jseiqlg‘?_%r %EQS&itV%r\éhﬁﬁéoéo@}@%ﬁ ! Y di0r @
a I AM shows & f

known circuit breaker enploying a TA Figure 2 ront expanded vi ew
of a know® $iTAPPENRF%RdSFRDFS 1MeYerEpgulBAY), arrangedFrgueeumstes Hewsthgn

expl oded RereRLCt b¥Bavd W0 3R ags@Tbly Of v8a Ciar CHitarlr el oNPlin Ng an
enbodi nent, of _the inventjon; . Fi gure 4 shows a front expanded
vi ew of tI%@c%ﬁ%ﬁﬁﬁH?ﬁnFESFa@&FWFidhr%?Q?}nlng racket encasing the rotary

adaptor, and a switching device comprising a transmission shaft

coupled to the TAM.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be better understcod and
readily apparent to one of ordinary skill in the art from the
following written description, by way of example only, with

20 reference to the accompanying drawings, in which:

Figure 1 shows an exploded perspective view of an
assembly for a known circuit breaker employing a TAM;

Figure 2 shows a front expanded view of a known simple

25 adaptor 14 of Figure 1;

Figure 3 shows an exploded perspective view of an
assembly of a circuit breaker employing an embodiment of the
invention;

Figure 4 shows a front expanded view of the embodiment of

30 Pigure 3;
Figure 5(a) shows a perspective view of the embodiment of

Figure 4 in its assembled configuration;



Figure 5(a) shows a perspective view of the enbodi ment of Figure 4 inits
assenbl ed configuration; Fi gure 5(b) shows a perspective view of
t he enmbodi nent of Figure 4 in a configuration depicting assenbly parts
(partially exploded); Figure 5(c) shows a snapshot front view of the
enbodi ment 5 of Figure 4, in a configuration where the novenents of the
assenbl ed parts are limted to prevent danage of the enbodi nent;

Figure 6(a) shows a snapshot front view of (i) the enbodi nent of Figure 4

and (ii) the e@ﬁ%ﬁk@?ﬁbpfszﬁlv&“fe ‘érlsBeéQlwevlw tdfalthéséﬁﬂbéyméﬁt %fgure 3,
rotating at an angul ar velocit fp ' ess than a threshold T, Fi gure

6(b) showFiguggapshotif r oft \‘FPE@l@Pr%HO% hedepdddintent 2ofentilgur @3 t8nd (i)
the enmbodintiaf 1§ Gseodkd)n the partial assenmbly of Figure 3 rotating at
an angul ar 15 Ve|OCIt¥60f nore than or equal to the threshold

Figure 7(a) shéwdUasfrént AW &f saaseeshdt eodiifehe fofh Fh%ml?‘?‘f%/‘é‘fﬁri on.
Fi gure57( k)t siionsren 41 0Dk Wi ewndGfigarkbisd enbedi MRB! maivetibat s nveEntyhen.

20Fi 8 t f th enbod f th t
Fioure o(B) ERBAETa PPORT vPbh of JHF09 (h-enoot i OI"HRe | mientiBn.

Figure 9 Qnmwsilaesnapshot front view of (a) a sixth 25 enbodi nent of the
[ tion, t t l.oci f t ld T; (b
I hvention, ro gﬁﬁgg a Ofeﬂt angyl,ar aves%h%é{oé’ 4&?& b aotfhr?%po hels (D)

t he sixth enbo ing at an angular velocity of nore an or equa
to the threablesigert faﬁdF(@)rq he avickt tiigntddi rehrdenpet i ehcligpadedelisr ati ng

or daﬁbingﬂﬁptﬁéiﬁﬁbl assembly of Figure 3, rotating at an angular
velocity of less than a threshold T;

Figure &(b) shows a snapshot front view of (i) the
embodiment of Figure 4 and (ii) the embodiment of Figure 4 in
the partial assembly of Figure 3, rotating at an angular

16 velocity of more than or equal to the threshold T:

Figure 7(a) shows a front view of a second embodiment of
the invention.

Figure 7(b) shows a front view of a third embodiment of
the invention.

20 Figure 8{a) shows a front view of a fourth embodiment of
the invention.

Figure 8(b) shows a front wview of a fifth embodiment of
the invention.

Figure 9 shows a snapshot front view of (a) a sixth

25 embodiment ©f the invention, rotating at an angular velocity
of less than a thresheold T; (b) the sixth embodiment rotating
at an angular velocity of more than or ecqual to the threshold
T; and (c) the sixth embodiment experiencing decelerating or
damping rotation.

30
DETAILED DESCRIPTION

With reference to the drawings, Figure 1 shows an

assembly 10 (in an exploded wview) comprising a circuit breaker



30 DETAI LED DESCRI PTI ON Wth reference to the drawings, Figure 1
shows an assenbly 10 (in an expl oded view) conprising a circuit breaker 12
with its knob 13 connected at its knob axle to a sinple adaptor 14, which
is encased within a retaining bracket 16. The retaining bracket 16
conprises an aperture 17 through which the sinple adaptor 14 is connected
to a TAM 18, the TAM5 18 conprising a transm ssion shaft 19 connected to a
switching device (not shown in Figures). The circuit breaker 12 typically

with a weale tfidpi NG tohonie; s eguhfescddhead AM 18xhBpt hg18sseMl VsikhileO
provide a true and well-positioned "TRI PPED' indication of the swtching
devi ce whéaPheTcildeuithird HrefGased Wlhinpfedr Siaifings YGichets & a

" TRI PPED" Tﬁ@Si tediniie ¥eakidg psi Egnplreseb aanTA&/tBégtlkwa\mgntﬁﬂftﬁJg&rt.
Figure 2 shq t he si e adaptor .14 conprising.a body 20 r usi on
o0 The botly B0 0F SHEBLE At Satagior S ARG Ched nEmes SFhoH 11 R st fc.
The bolly 2@ icematiathabd ecxanshi sshapeshs bt b9 fddnmat-tadhabdl & $witdrengnob 13
of the cirgui.t. _breaker 12. The. pratrusion 22, conprisin fermal e ting
groove 24,dce|v§“0805ieff‘?gne }%% %nglrfhgg]bqoud"fs% sghthglfﬁ%l e?roa eeaq(ﬁr‘raarti % groove
24 i s conftivgdcedlyovweohpkevweakt heidAd 8tofithe ciqmuiresbrtbakdAM1A 8 sn

sw tchabl ¢ et weeRubllg 200" TR PRERL, RRST t 07 ,30d_ 8naOLOBE] pos] didag Wien
the circuit breaker 12 is tripped due to, for exanple, a current overload
or a shor t"T&IFEEPT, 1eAECTIFBUIAT Bicalcer: CER 1B gPREFT yWiRD t Hee "CHooEt

posi tion ixxesWetchesl ti t heiplBYPRERL PQgist | RRob A1 h@tsape $idiEppHdy: an
enhanced tripping torque fromthe TAM 18, the 25 sw tching device al so
turns to tIRETCTRIPPEEP HdT St PonnciPle oGy TAM d&r *PE"} ottat™®St RETswi t chi ng

devi ce (not shawguis Fi ghdwes)tHeO sSwbllehadfier € riouicombteakes 4 ddyomot he
"TRI PPED" position, back to }Shem %%E ositi%n, a Igrge t urni force is
requi r ed tag]dO\?ef’éS%uﬁl?rés% ta eg.bo % Ke PAMELE. SFPeh, “FH cf,foqgullsémraytends
to turn t e swidechifhgnaleniicdiicn flasttinot Thr Podyha0 tile aworesdtabiei mrt ur ni ng
I's useq, usualhy 4 ?ﬁd'gﬁ'tggtbﬁ’cﬁ’ RS cl %&Eer]&to'i‘y 19 3:bigt o guergome the
resi stance of the TAM 18. furning of the switching device in fast
moti on | eddsakera W-ghThagwratryeioei t32,of cempridioly 138, frAeéh thadrisiPates to
hi gh accelgratbonsof 18 POV N ERANtACh Ol nkh8o8l T €8 ko PERAKErhe ZrenBi@ MDVI Ng
contact hits and subsequently bounces off a
mating grocve 24 is configured to couple to the TAM 18.
The c¢ircuit breaker 12 1is switchable between the
20 “TRIPPED” position and a "“CLOSE“ position, When the circuit
breaker 12 is tripped due to, for example, a current overload
or a short circuit, the circuit breaker 12 originally at the
“CLOSE” position is switched to the “TRIPPED” position. At the
same time, by an enhanced tripping torgue from the TAM 18, the
25 switching device also turns to the “TRIPPED” indication.
For a user to rotate the switching device (not shown in
Figures} to switch the circuit breaker 12 from the “TRIPPED”
position back to the “CLOSE” position, a large turning force
is required to overcome a resistance of the TAM 18. Often, the
30 user tends to turn the switching device in fast motion so that
the momentum in turning is used, usually in addition to

physical strength, in a bid to overcome the resistance of the

TAM 18.




5 correspondi ng stationary mating contact at the "CLOSE" position due to

I nherent elasticity of the switch contacts. In the assenbly 10, if
the acceleration is less than a certain |level, the degree of bouncing off
experienced by the noving contact is mninmal; hence the noving contact is
10 nonethel ess able to maintain eventual contact with the stationary mating
contact and the circuit breaker 12 is closed. However, if the acceleration
is equal to or beyond this level, contact nore 15 contact with the

novi ng contact hounggs, of fnd %l%tc@ahenaéyléé o ffa%%nhbxlaﬂdlm Glcaﬁcat be
able to maintain the stationary matlng contact. In other words,
L

circuit bF@@F@ePninéﬁn’fﬁﬂtO%Ym‘D& fhat kpple 13| OBECHHGERRFOALES §Q hflﬁhl s to

cl ose. Thiszde@sbht Soh No@N a0dci@hgOfcdnitacsWdlrC iy danduge furma@r” E"
i ndi cation. However, the offset may not be si gnlflgantbor ap aradfﬂft’ and
this givedhs 28°Firde “TGHE PiGFcafPdn THIFRIHE ounc adsenbl y

30 (i n5an eexplkedefldimeWw) soét forginye 3natamgentmﬂmmmt aft t hehd n\/‘emasm

provi des ana apt or V\nthdcele n ) anls r acircuit
br eaker 3’?05 BrEc@ 53 Hé' selrre?f)lﬁe %%gt Cltyléi’rp plgu?‘éltﬁ cﬂn atch °s 25

enbodi nent , thénad'al;et Grssiegbd yr dthryfadma carccizafle(ranmeut éd tlesshehenr euit

br eaker 3 e%tta ts §089 axLg. dé&gegn%sﬁgué{\égé}j rou&%ﬁé\%e@%eﬁr gGKah,g36. The

retaini ng bracket 36 conprises”an aperture the'rotary
adapt or 349V§ngonARREREL t osa TANMLBEL: t hizerTsMm Eglecoﬁlﬁﬁpégngc%zﬂtaf%nsmss& on

shaft 189 3QneeRBeeted L& SWA t G NE A8V €§ehBQh1 ShO¥Rddt FigieS)ihe
stationary mating contact and the c¢ircuit breaker 12 is
closed. However, i1f the acceleration is egual to or beyond
this 1level, the moving contact bounces off the stationary
contact more significantly and would not be able te maintain
1% contact with the stationary mating contact. In other words,
the circuit breaker 12 cannot maintain at the “CLOSE” position
as 1t fails to close. This results in an offset of the
switching device from a “CLOSE” indication. However, the
offset may not be significant or apparent, and this gives a

20 false “CLOSE” indication to the user.

In an assembly 30 (in an exploded view) of Figure 3, an
embodiment of the invention provides an adaptor with
decelerating (or damping) mechanism for a circuit breaker 32
in place of the simple adaptor 14 (Figure 1). In this

25 embodiment, the adaptor is a rotary adaptor 34 connected to
the circuit breaker 32 at its knob axle, and encased within a
retaining bracket 36. The retaining bracket 36 comprises an
aperture 37 through which the rotary adaptor 34 is connected
to a TAM 38, the TAM 38 comprising a transmission shaft 39

30 connected to a switching device (not shown in Figures).

Figure 4 shows the rotary adaptor 34 comprising a body 40
and a protrusion 42. The body 40 of the rotary adaptor 34 may
be made of meoneolithic plastic and may be formed by plastic

molding or machining. The body 40 is attachable or shaped to



Figure 4 shows the rotary adaptor 34 conprising a body 40 and a protrusion
42. The body 40 of the rotary adaptor 34 nay be nade of nonolithic plastic
and may be forned by plastic nolding or machi ning. The body 40 is
attachabl e or shaped to be fit-attachable to the knob of the circuit
breaker 32. The rotary adaptor further conprises at |east one arm which is
pi vot abl e between a first position wherein the armis retracted and a
second position wherein the armis expanded 5 outwardly. The rotary adaptor

34 in Figyre 4 showscal AIMosli R0t COPEE SLY ENR@ITE, Adied0 sotowger, the
rotary adaptor may accomodate any nunber of arnms and the nunber of arnms is

not |i m t &@tREYoRE2BFOYWEUTEReYaFPBRs Bhodt nefitst PRE AdRberPdfhadfs may

be three, ¢iQukaBief i ¥&wdd} N 4 herigR0dicBALi @S SERErdih Fitgid € An t he arns
44, 46 are substantially sem -circular and _are contoured al on % the

ci rcunf er &fEE26FSEha™Pr 6t AFSCOAR #2SHEGRBY #PETFPA™ a tBFT P&Fents

arm na§ b@u@haaayyshau&:a&ﬁka&yofaaﬂytéﬁngmh amd/ gtgaespl €d mﬂnaﬂywhere

al ong the b déi u&table for thg 15 rotary 2@ to dISp ay C%Rgbl|ltles
of decel erating or danprhg®the rot Ffmﬁntldn e arc-$§hdped.

The arn1naﬁabeonadeyohcnemmdd&uﬂianﬂ/ﬂumﬂenwuﬁidqmananﬁIuhe sumtemlng or die

casting. The met o{m@&$¥%éﬁ LG §£0§%§ In varloulhgmgfﬁgﬂ éjnt%

conprising a fenale nmating groove 4 i s positioned along the body 40 so
that the feraPe ahtdmg groobe 4Bree, conid gur édvee couple to the TAM 38.

The begy 40 of rhhenLotkqaflapt Obs34eLHT aheﬁslggm h$esnlr atiydigag ngnbers
49a, 49b, 49c. The protrudi ng nmenbers 49a, 49 9c are distributed along a

C|rcunferéﬁF|é?ﬂﬁﬁﬁﬁtﬁeélylﬁe?S EhFeu ot FreAte E8EhopFRtr GdPRE MBRber

49a, 49b, 4%eunbeloHcRs eafraaéalplrystahsao@r ezdetenBeed pai nt ,dstdsteantial ly
equidistan%g R1 fron1the center of rofation, which the center of the
prot rusi oT"Z9 IR Yur eP BT a3 B HBWE RACKE ofY WS MY C U Ny $8Fed 30

by pivoti rgdadbroreuphddt aot haywbbaey aadapt ahe3bodya corirtebpendbrg tpiens 50,

52. The p'r%t§9 LS, dfGelvabhe Qv a6 Orcraesa%mld' Adsl G605 B %él@?%ﬁ%e RN 52 s

recelvable by Tt € rrespondlng fecess AOWN 1N Igure prOV|ded
by the roF@mpladaphgrr@ﬂarfﬂmﬁnnmcegﬁeaﬁdmtheyebgrercmﬁﬁﬁped The arm

may be made of metal and may be formed by metallic sintering
or die casting. The metal may be sintered bronze.

The protrusion 42, comprising a female mating groove 48,

20 is positioned along the body 40 so that the female mating
groove 48 is configured to couple to the TAM 38.

The body 40 of the rotary adaptor 34 further comprises
protruding members 4%a, 49%b, 49c. The protruding members 49a,
49b, 49c are distributed along a circumferential path 400. In

25 this embodiment, each protruding member 49a, 4%b, 49c is
located radially at a pre-determined point, substantially
equidistance Rl from the center of rotation, which is the
center of the protrusion 42Z.

Figure 5{a) shows each of the arms 44, 46 being coupled

30 by pivoting at one end to the rotary adaptor 34 via
corresponding pins 50, 52, The pin 30 is receivable by a
corresponding recess 54 and the pin 52 is receivable by its
corresponding recess {(not shown in Figure 5(a))} provided by

the rotary adaptor 34. Each recess and therefore each




correspondi ng arm may be | ocated at substantially equidi stance from an

adj acent recess (and arnm) if the nunber of arns and correspondi ng recesses
are nore than one. Between the pivoted end of the arns 44 and the 5
correspondi ng recess 54, a spring 56 is in place to hold the arns 44 at its
first retracted position. Simlarly, a spring (not shown in Figure 5) is

pl aced in between the arm 46 and its corresponding recess to hold the arm
46 at its first retracted position. 10Figure 5(b) shows a partial expl oded

view of 1he cobRdLIEY Hin LRS LAt %X?gg?gé‘fas&%ta%%ﬂ& NGerlh 18 HH44 and

the spring 56 being arranged'to coup 1e rotary adaptor 34 via the pin
50. The arffr®62@nddiesensr respondilagdsprmhgifndbeshemhernoti gdré 50F)) are

arranged WotrhekpPondidy S2ddiskhBea1s Sere way asefor the arm44. The arm 44
I s pivotabl e about the Ein 50, and the arm 46 is pivotable about the pin 52.

Figure 5(c) sh&®&"8R8napRfiot PFYOrt vi of°t hdEnbddiFent? fof e t&fary
adapt 06 34ordeppehdig t hecayd 544 ,a pdilNg 8¢ Al War Ad1ade0 toearld hee

t rudi 49a, 49b, 49 t . 20 h trudi b .49a, 49b,
oo | oo AR S s e Serdactba B0rbh oD S ARt s 000

L
49b, 49c t(oopr shrwde ihr dighhe Sur fiacelaketihénbdeywéddnt thnswemsdlby andt 0 t he

o ISR (S Loty it o g tieckibo dhscarre
beyond Rl reitrartsedigpaiticnkel y t hat
10 Figure 5(b) shows a partial exploded view of the
embodiment of the rotary adaptor 34, depicting the arm 44 and
the spring 56 being arranged to couple to the rotary adaptor
34 via the pin 50. The arm 46 and its corresponding spring
{not shown in Figure 5(b)) are arranged with the pin 52 in the
16 same way as for the arm 44. The arm 44 is pivotable about the
pin 50 and the arm 46 is pivotable about the pin 52.

Figure 5(c) shows a snapshot front view of the embodiment
of the rotary adaptor 34, depicting the arms 44, 46 moving
outwardly to reach the protruding members 4%a, 45b, 49c at Rl.

20 Each protruding member 49a, 49b, 49c is of a minimum height,
in order to allow the protruding member 49a, 4%b, 49c¢ to
protrude from the surface of the body 40 transversely into the
path of the expanding arms 44, 46; thereby providing a block
to the arms 44, 46 from expanding beyond Rl. Should the arms

25 44, 46 expand outwardly beyond R1, it is highly likely that
the rotary adaptor 34 would be damaged in that the spring 56
{not shown in Figure 5(c)} would be deformed and/or would be
displaced from its original arrangement; thereby unable to
hold the arms 44, 46 toward the first retracted position. In

30 such a case, the arms 44, 46 would not be effective and would
be unable to perform their intended functions of providing
deceleration to the rotary motion. This would typically occur
when a user mishandles the rotary adaptor 34, more than often,

by unintenticnal or excessive pulling of the arms 44, 46



the rotary adaptor 34 would be damaged in that the spring 56 (not shown in
Figure 5(c)) would be deforned and/or woul d be displaced fromits original
arrangenent; thereby unable to hold the arns 44, 46 toward the first
retracted position. In 30 such a case, the arns 44, 46 would not be
effective and would be unable to performtheir intended functions of
provi di ng deceleration to the rotary notion. This would typically occur
when a user mshandles the rotary adaptor 34, nore than often, by

uni ntenti a xcessi g, pul L e 4 t 4 this
enbodi ms*n?),rLll %ltw hgaﬁghbeféof&plr%gt reb%jgﬁgﬁﬁéﬁbe?%@s%tuﬁ}oég (IC_)% 2%%%& e%t
enbodi nentterPREF el faybee andt nundeffeasternyr spadingrenbtese &Y Afg Y t he

purpose t qupbeveRt bhe Aldhd meibexpagsi NehpWahd! ¥uReyeRd: Rlpies,eserved. 5
Figure 6 shows snagshot front views of (i) the enbodiment of the rotary

adapt or 34PEn@ PP I TPhE AV Iad bt 2 B ReYeRse 8wl F FFE 19 r et ai ni ng

br iac ket 36f mfemi(;a)ﬁet hes}ﬁﬁiﬁl’s%?a[@(gﬁm:oht_;Sﬂt L\Sj_évﬁ_i atfi ng ()j at h@NembHinnt

vel ocity o ess than a thresho ; e rotary adaptor 34 is rqgtating
bt an 10 SgufBE VBRSO 6 haiibr | Loual B, T ohr BSREFEE T dand ()
t he rot arynadaptiowi3Ains tbxperitanoing deeeket aBbnghen danpithg rmitatriyon.

In Figure t user ns_the swtchi devi ce . (hat Ln. Fi_gures)
Lo the - CrEBEFOT ndicde: 6rakarai e il PRtATSr LGP Y el
rotate at thireshngdl dr vébbcithy ofotisgys adrptdthe3€ hdeshodthtingThat aems 44,
46 experi enc1a,Copisdfugals TG cnIA 6P dGuAN LQULWRY dhfoLEs AWRY iom the

center of rotation. However, since this angular velocity is |ess than the

t hreshol d (F) tHe® r ESLRFANACRHPEI figalsf AP riiengdny nsigcrileraring o %Gver come
inertia maapbinguectoridie wei ght of the arnms and an inward resilient force
of the respective _sprin Therefore, each of the arns, 44, 46 renains

gs. . .
substantial ly af Fﬁ@FFergéﬁ)ett"r% Y9555 tP Y8 48 dVPDEFTFBNEGRF ddES not
conme in cehbaat iwl Fhglihes r elcaithiengchosekeind@ication wherein the rotary

15 adaptor 34 is allowed to rotate at the angular velocity of
less than the threshold T. The arms 44, 46 experience a
centrifugal force, which is an outward force away from the
center of rotation. However, since this angular velocity is
less than the threshold T, the resultant centrifugal force is

20 insufficient to overcome inertia mainly due to the weight of
the arms and an inward resilient force of the respective
springs. Therefore, each of the arms 44, 46 remains
substantially at their respective first retracted positions
and does not come in contact with the retaining bracket 36,

25 more specifically with its walls 60, 62 of the aperture 37.

The threshold T is obtainable or determined by
statistical studies, stimulations and/or experimental tests.

The rotary adaptor 34 rotating at the angular velocity of
less than the threshold T allows the moving contact of the

30 circuit breaker to mildly hit and minimally bounce off the
stationary mating contact at the “CLOSE” position. In such a
case, the moving contact makes eventual contact with the

stationary mating contact, thus the switching device shows a

10



25 nore specifically with its walls 60, 62 of the aperture 37. The
threshold T is obtainable or determ ned by statistical studies,
stinmul ati ons and/ or experinmental tests. The rotary adaptor 34
rotating at the angular velocity of less than the threshold T allows the
novi ng contact of the 30 circuit breaker to mldly hit and mninmally bounce
off the stationary mating contact at the "CLOSE" position. In such a case,

t he novi ng contact nakes eventual contact with the stationary mating

contact, thus the syticHNg deyLge -$hews-a;diiue.and wakl -pasitionad _
"CLOSE" indication and the circuit breaker 32 (not shown in Figure 6(a)) is
cl osed. breakpy EEglre alivpn theFugere turns tthecd@pedhi ng devi ce (not

shown in Figures) rigutBes (S OS5 e il cati0n wher iictheng ddaf o @RaPtor 34
is allowed to rotate at an angular velocity of more than or equal to the
t hr eshol d SPOYPhénaF HEUZRE) 46 &hfer FERER” al &5 iragdPeraiRe 2] THd™¥at ed by

di r ect bonaldagtbeWs4 608. a Midwed Rios rabgud adt val QGidu akekBPo8DEE dhadmrer equal
to the thr%shold T, the re ult%gt [Q‘e%rif\l,]\ﬂ}al forc§ is4 uffici,enth‘?y 10
large to dvEFcSieStal i tReritica tHa8sPLEnE: WEIHH™SY “fhe &r PPN 1 YFe 3 nwar d
resilient deateefofal hBorespectinde caped ngy 56 reand ocalisesréwees@ndsiiah t he
arms 44, .10 twardl v.to their respective secon anded

%%f%e g?églgy V#E#éé&t Eelﬁ§4né% tha%. gr ggg%ij éﬁg f ub

posi tions. e ends of the arns COME i n con
agai nst t kére5hpédailni febraskétaBs aenthefwedl sfeze 60s ofuf fiecirardtyur e 37.

The ryhbi Q%r?@t WBER Yo ohE €@ neNd$e0f 1 Lhauar 18 44e 48:8R¢ LRe il 15,Q0, 62

causes interfacial friction, which in turn provides an opposing force on

t he rotar PPRotien Bvanse raitidipnaddsese 34, ConseRpRaftyec &pding e

decel er at i@l @hukhe 20e£0LARY 8HAPLOT adfs | N4 A £ r eSO asudwdiat @d by the
directional arrow 610, . Wth the rotary adaptor 34 decelerati n%, t he
centrif ugdi™sfér 6§SP§C5\k‘é‘P<eﬁ%‘a°%de¥ch%§%?ﬁ§o&F -t F&CarEe4£7%6 ©

experi encehan amwar d4y edcacidnrg i0r cenmachl widue 4ral t beb 25gaeskti emee of

the rggpective_springs and e_wej ght t he ar 44, .46. n rotary
adapt g? 34 5813888 g?aa(f‘}fen%,%%haet a*f}?r% E31,154669054 o) y°fr e r}eacat‘petrc?'\/L\I/a’fre\c/l\y]‘)'t%Hei r
first ret Thet edbpdst bohsears ahe eStdd @fdsmainlvhe hemseadldendd cexl rtiheugal

force and 1§ 305 eSidJ e%gugggceime,{]ﬂ%iﬁeri g&t_&%seq&{@eél YVin CQRLAC! of
t ually re

the free ends of the arnms 44, 46 w the walls 60, 62 gra uces in
ternms of ®EFAVaEesapeacPRIRYEhITEGUETNFhEntreERaEi BPtIPR @ff ohe rotary

adaptor 34, conseqguently causing the deceleration of the
20 rotary adaptor 34 in a direction as indicated by the
directional arrow 610.
With the rotary adaptor 34 decelerating, the centrifugal
force is weakened and the free ends of the arms 44, 46
experience an inward retracting force mainly due to the
25 resilience of the respective springs and the weight of the
arms 44, 46,
When rotary adaptor 34 is decelerating, the arms 44, 46
slowly retract toward their first retracted positions as a
result of mainly the weakened centrifugal force and the
30 resilient force of the springs. Conseguently, contact of the
free ends of the arms 44, 46 with the walls 60, 62 gradually
reduces in terms of contact area; thereby reducing interfacial

friction.

11



In Figure 6(b), interfacial friction is typically caused by the free ends
of the arm 44, 46 comng in contact with and rubbi ng agai nst the retaining
bracket 36 at the walls 60, 62 of the aperture 37. However, in various
enbodi ments, 5 interfacial friction nay be provided by contact between the
free ends of the arns and any surfaces with which the free ends cone into
contact at their respective second expanded positions. The surfaces are for
the primary purpose of providing 10 interfacial friction and my be any
absorbent surf gces JBes| @?ﬁ)thfn{ﬂ@%a% G 419 FRBA! UL eLOhs Lhe f el Alning
bracket, these surf faces ma i'n the tornms of posts o 11 k

st rat egi c&ly yheodaeedenis h‘Pﬁ e et A P b?tOﬁ'éRiét ipocerrkdtt t”&%*@ coxt act

with the frru%%lﬁﬁdﬁggfl.ngbetﬁép@@ﬁ'@ﬂlﬁ{{%ra}cﬁce{h%@ SUrdracemimay @, sebe
provi ded by menbers | ocated near the ob of the circuit breaker to

facilitat@cont2 et WEHYIFe e eRUELSHIT1 helRx pHABEI ar nERPL ¢ HEPLLY -
provi déng iinteetrhachal hiteio®Nmapuel prewitiage b@?ﬁycd@ﬁag:en&feame;énrefwred to

as a surf | enentary deyi ce, mhereln t he conpl.e y. 20 device
mmy be. t hRgy ST br SEROPIEF FHY GPYCArE SpFBakarh  WhLeATILE Yo OOVt

t he conpl emelst arqmedeymtce nentacat ed riadiial | ye R driom tshae:cmelnt@:paofded
rotation. '%1%§8 the arnms of the rotary adaptor experience a centrifugal
force and nay move toward their respecti ve second expanded positions,

reachi ng 25 t h&hsurfwudfaces tdre céwpl shentrarigpagegyirgeraseR2L Theoprdinoudi ng
menberng of;flae Lot a{y AMARLQL, angadeghgnegh i Ny d, Way, LopRhoVi derRledn be

| arger than R2. Wien in use, the arns would reach the surface of the
conpl enentBRSjogEyitdE MRLRS AT sthe (#eaiErBice, O hehar ARta Heindy BTadedd at R2,

woul d not dpesabl eukmaxpangy 3@ef Uil hehet Ot dEims | B2 OfRREsWaIHSthbhaike

pr ot r udi ngs menbers at Rl would remain as a precautionary feature onIy in
case of é'ﬁé‘ﬁﬁﬁf‘ﬁﬁlb}f tﬁ@c?’b‘?%rywaaﬁb‘f‘or Bhen 53-8 At ATEGEET ad®

descri bed faerieinabeveontact withnthse fraberndBercE ithenoesfpirideer ddisni ng
force applj,ed to the swtchi nqhde\g ce aidi %[the ang:ijl ar velocity or

opposi ng t 16 >Ge CATEPSET ol oS TS rotary a orYS’QLe & o Ay a&aﬁtor 34
event ual | yvh@e&ebbr af eshg oczfjrrcoxmtderleetatl on mcnalut@sel tantast anill ephe

veloci ty ghrdesnbhal the LOEREIHOL dyds WISHL S c06GUESng L IR A fRestd. 46 do
not come in contact wt he wa B0, ‘627 thereby renpvi ng I nterfacial
friction. &d@ittPBnalbvgh ttheswWiRAdTy woht Bt 9eheEbl i FeER 1T eBkeRSt énds to

m I dly hits.a0dcai Risme |d/onQﬁléB1‘éﬁtQH( bReistat ,ARAL ¥n Mahd NGokPURGIL AL, the 10
OSI tion. In such case, t he nmovi ng contact nmkes eventual contact

Wi t h Eﬂe ﬂeé(tlFSna?ij Prat iy rc,ec‘}ﬁtlaéflg ‘Pﬁifsketthé’ sWecht hgi e i E&&@ Shows a true
and wel | - posi t iteredstCELGE" dMmditeat i aamlan&nérhen@l r awv&cbr epkerlcihteaot
shown in Fi Lig‘ilGi(?\) |s clﬁsed 5Tur % betvvee the ' Cl_t%SE 05|th on and

the "TRIP 5 ch?ﬂv%fv% %atrjbqnatl oh O 't he'S 6 ary adapt or
wi thin or dhesgothap a@a;atmgd enpfer@@ndega eesntribugialt ferte nend eguy mexdref or t he

Lurni ng ack),gnq(i4hdiaSt SIS, Lobal | Yelanahor oo Widh e gy

vel ocity of the rotary tor being typi ca arge, the acce
of t h@3noviheg seeAraet oéf thhecerh@metntbrrefaldemps eel B@rv@ll? pi e uditig use of

the rotar mlea@@msoef%ﬂ@ p&@aedyeraatab@grngegaéusa@raat iinakegdalransialasict o a
reduced accel eration of the novi n%hcont act the circuit breaker. Even if

t he angu| é?rl V) Bél E.9rg%r rfﬂ}am §12ne gp in use, the arms would reach the

surface of the complementary device at RZ first; therefore,
the arms, being blocked at R2, would not be able to expand
30 further to R1. In other words, the protruding members at Rl
would remain as a precautionary feature only in case of
mishandling of the rotary adaptor when 1t is not in use, as

described hereinabove.
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25 lowered, the rotary adaptor with decel erati ng nechani sm advant ageously
provi des sufficient delay at the "CLOSE" position to maintain the circuit
knob axle at the "CLOSE" position. Qutward expansion of the free ends of
the arns is 30 dependent on centrifugal force. Centrifugal force depends on
the wei ght/ mass of an object, in this case, the arn(s), the speed of
rotation, and the distance fromthe center of rotation. The nore nassive
the arm(s), the greater the force; the greater the speed of the rotation

the greater thenfQree; yna@ndidie dxeabetulhgedishaneg Erea thsgcant et of
rotation, the greater the force. The material "and di nensi ons of the

arm(s) dett®eniste *ChendeF§REFAREEIORa t RS afPTYIaMNTFEP T HY O sTRRRT G,

shape or Snarwakegeseatied dhecrd ESarelaalptbe tBhe ghst aveery raaddee center

of rot atioa:%‘,.51 I%y mani Eul gti ng t hese IEaramst.e s, vari.ous enbodi nents (%f t he
SRS .

i nventi on r 83G5CERET i Y P HUFEE 7YY FYurk FPEHIRE ta
di fferént sebddrnerdloefity rof angsadamar iBe 7Ghoenpoiidi N awbedy thlisand a

onol | i @SHEE( | EP8na Ty Be 10ribd By CSaatr CRBF A ba o nARh RS, The
body 71 i $0at teshabieray steperngo Ineekifacaet aghabtono BHeitiminldv,t he

the moving contact of the circuit breaker tends to mildly hit
and minimally bounce off the staticnary mating contact at the

10 “CLOSE” position. In such a case, the moving contact makes
eventual contact with the stationary mating contact, thus the
switching device shows a true and well-positioned “CLOSE”
indication and the circuit breaker 32 (not shown in Figure
6(b)} is closed.

15 Turning between the “CLOSE” position and the “TRIPPED”
position usually involves the rotation of the rotary adaptor
within or less than an angle of 90 degrees. Thus, the time
required for the turning action (in fast motion) is relatively
short. With the angular velocity of the rotary adaptor being

20 typically large, the acceleration of the moving contact of the
circuit breaker is relatively high., The use of the rotary
adaptor with decelerating mechanism activated translates to a
reduced acceleration of the moving contact of the circuit
breaker. Even i1if the angular velocity 1s maintained or

25 lowered, the rotary adaptor with decelerating mechanism
advantageously provides sufficient delay at the “CLOSE”
pesition to maintain the c¢ircuit knob axle at the “CLOSE”
pesition.

Qutward expansion of the free ends of +the arms is

30 dependent on centrifugal force. Centrifugal force depends on
the weight/mass of an object, in this case, the arm{(s), the
speed of rotation, and the distance from the center of
rotation. The more massive the arm({s), the greater the force;

the greater the speed of the rotation, the greater the force;
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circuit breaker. The rotary adaptor 70 further conprises an 15 arm 75,
which is pivotable between a first position wherein the arm75 is retracted
and a second position wherein the arm 75 is expanded outwardly. An end of

the arm75 is pivotably held to the rotary adaptor by a pin 77. A spring 79
Is al so arranged between the pivotable arm 75 and the rotary adaptor 20 70
to provide a resilient force on the arm 75 so that the arm75 is
retractable to a first retracted position. In this enbodi nent, the arm 75

| s arc-shaped gRd jceateYr endl 9Ngd D& GIGUTHEr eRGeeOf ok NEoPLOILHISI QR 73.
The arm may be cougled to anywhere al ong the body. Figure 25 7(b) shows a
=]

nmodi fi ed SHSGEEReR

shows yet ano%@ r enbodi nent of a rotar%eadaptor 80 cgggrisin a pair

arns 8la,

PLAPERS e&éh Hm 38" 8%, "B1b° h&PPng AT &N

of°F%yure 7(a) wherein an arm76 is coupled to a body
72 via a pin 7&nat matlkesali aAaokfinehs &M ar PERE I Hsh 0 7de t FilHee HeA)

of

BFhg "pr¥bt &l y hel d

t 0 t heSr otaamanadaphor o0 tiye r espest | velptas t32ash82RisRespectfirem e Ngs

83a, 83b are.,also_.arr n?ed bei ween thq_
81b and the ' ro
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embodiments of the invention may be explored as seen in

n es5e r meters various
de Fésitiént © ’

Figures 7 to 9.

Figure 7 shows a different embodiment of a rotary adapter
70 comprising a body 71 and a protrusion 73. The body 71 of
the rotary adaptor 70 may be made of monolithic plastic and
may be formed by plastic molding cr machining. The body 71 is
attachable or shaped to be fit-attachable to the knob of the
circuit breaker. The rotary adaptor 70 further comprises an
arm 75, which is pivotakle between a first position wherein
the arm 75 is retracted and a second position wherein the arm
75 is expanded ocutwardly. An end of the arm 75 is pivotably
held to the rotary adaptor by a pin 77. A spring 79 is also
arranged between the pivotable arm 75 and the rotary adaptor
70 to provide a resilient force on the arm 75 so that the arm
75 1s retractable to a first retracted position. In this
embodiment, the arm 75 is arc-shaped and contours along the
circumference of the protrusion 73.

The arm may be coupled to anywhere along the body. Figure
7(b) shows a modified embodiment of Figure 7(a) wherein an arm
76 is coupled to a body 72 via a pin 78 at a location offset
from a protrusion 74.

Figure B8(a) shows yet another embodiment of a rotary
adaptor 80 comprising a pair of arms B8la, 8lb, with each arm
8la, 81lb having an end being pivotably held to the rotary
adaptor 80 by respective pins 82a, 82b. Respective springs
83a, B3k are also arranged between the cocrresponding pivotable
arms 8la, 8lb and the rotary adaptor 80 to provide resilient

force on the arms B8la, 81lb so that the arms 8la, 8lb are

garres) ondi n i vot abl e arns 8la,



force on the arns 8la, 81b so that the arns 8la, 81lb are retractable to
their respective first retracted positions. In this enbodi nent, the arns
8la, 81b are substantially straight. The arns 8la, 81b are al so
conparatively shorter than those of the enbodi nents as shown in Figure 4 or
7. The lengths of the 5 arns 8la, 81b are nonethel ess sufficiently long so
t hat when expanded to their respective second expanded positions, their
free ends cone into contact with the walls of the aperture or surfaces (not

shown in Rl.gyne:S)i1d OcSatss:  t&lSatiigh ikl 0B r JOFI YL SR Shaws
anot her enbodi nent of a rotary adaptor 84 simlar to that as in Figure 8(a)
conpri si nGhaf SFRPBTHH fdearrBRdSbei nglhiakst avbFtrerdal by tHeraighary

adapt or  84nRyaampi M1 86.8 ¥ S BUs87 chiip RSO A TARASE L DLt ¥RHD dHs Dot abl e
arm 85 and_t he rotarrg%nada tor 84 to provide a resilient force 15 on the arm

85 so that"PfhEMBPHHBE TS FotFctabie Fi8 U Es?r 8Epbct TRR FFRERS & &40fed

positi®n. arms 816, gBne Arsheovwsedhdléfer ent fanmadiigentonal sa roladr whadapt or
90 conprisin o] and_a protrusion 92. The hody 91 of rotary  adaptor
00 1y be RRBAST HEnbIF L hi EOHTESTIYE SRToREy “FEI00°F PREH AR | s

nol di ng orfreeckhnds ngomd hentpdyor@hdts wathachabivelds shajpsd dapedimre or
fit-attachg th no t ciZ:cuit break ( ho [ Fgyre 9).
In this e%bgg?ﬁ%%t, (I?%éé r%%ogjrny g%‘apt%%%§% fl%l’?t hg{r) cgﬁ%??se%élﬂaér%sa 9. , 96,
whi ch ar e f&téhdabl e between a first position wherein the arns 94, 96 25

are repracted ang,deSEEONdsRAN td R heLGLRAtNELAT B 4o 8- ArLiptRanded or
extended outwardly. An end of each of the arnms 94, 96 is connected to a

ring 98, Wi chidagt tehbbte 8F el HBey &td)achape id% i pstr §si on 92.
The ring 98viBy e MDA piesthbePthdId &lAShieC rBBLEY | adarsitch sas biubber .

The 30 ring 98 ia% held in glbgcc]e,by fittin arognd t he ci rcurn‘_eren%(?L of the
protrusi off §27 °°- A fRsig i rEne16P F:‘irgﬁf‘%e BRI d TR e same
princi pl easfh ééntnif ugal réoice ahptexpeni encesodedel er a¢sioniemr ifvarcel y due

to inyerfagi ricti i.n the enbaodi mepts .of Flgures to,_8. . In
t he eﬁwgod?}?rlen h%f a&%“gaérbe g?a)t?lavﬁwﬁg? hé ot g%ylasdaﬁ%%#a%@bﬁgt a%‘gs l&fs an
angul ar vekegeetyiod fiosg triegmagtedreshidlibnt, 5 the centrifugal force is not

| arge enough t @;QueL cONELdnerd i3 r2RdehhCifI Bl ENE 258Br P4iaaPRorTHUS,
the arms 94, 96 remmin substantially at their tfirst retracted positions and

cannot exPEnEFoBPréRpasidat 8°kePt PedpéctirpEéryeéend éxpahielopssPLi 6fs.

rotary adaptor 90 may be made of monolithic plastic and may be

20 formed Dby plastic molding or machining. The body 891 is

attachable or shaped to be fit-attachable to the knob of the

circuit breaker {not shown in Figure 9). In this embodiment,

the rotary adaptor 90 further comprises arms 94, 96, which are

extendable between a first position wherein the arms 924, 26

25 are retracted and a second position wherein the arms 94, 96

are expanded or extended outwardly. An end of each of the arms

94, 96 1is connected te a ring 98, which is attachable or

releasably attachable to the protrusion 82. The ring 98 may be

made of a resilient or elastic material such as rubber. The

30 ring 98 is held in place by fitting around the circumference
o6f the protrusion 92.

The embodiment of Figure 9 operates based on the same

principle of centrifugal force and experiences deceleration

15



10l n the enbodi ment of Figure 9(b), when the rotary adaptor 90 rotates at
an angul ar velocity of nore than or equal to the threshold T, the
centrifugal force is sufficiently large to overcone inertia and the wei ght
of the arms 94, 96. Thus, the arns 94, 96 extend fromtheir respective
retracted position as 15 profiled by dotted lines 93, 97 to their
respective second expanded positions. At the second expanded positions, the
free ends of the arms 94, 96 cone into contact with the walls of the

aperture CHnﬁ‘AE:E%eaué”% %Q\é@fh&fi 9BL BocHan L hey ey cRUSLAG. & &Idsaci al
friction, ‘which in turn provides an 20 opposing force to the rotary notion

of the roﬁék?laﬁaﬁﬁo? 99,8-and consequently | eads to the decel eration of the

rotary adaptor 130i+nhe embod¥ridhd RE FOLALY &EAP! im0 tdacebesay | dhptidie
centrlfugal force is weakened and the free ends of the arns 94, 96 25

exper i ence Paf tAREF doF efP aRRF P T SFCETHNPY dGESt bhEhed BRIV e ar s
94, 965 R&&blb&ﬂtrﬂEﬁ@@ISfof&H exay a@ﬁ@pr@ﬂg&ghneb shexntornd fdttria 9) may
be i ncl uded to t he ar

t o_enha ctlon of th
96. As seéidin W?gu?%g%ic?f &n T8t 52 ggfor %50 ﬁ?%elgratlng, t he
arnms 94, %n@llovx,{spbrsehnau:allpwatd thiegirr fiimsst reatirraartteed g@ramttllooas aasl a

result of pl %hggrl Qecﬁ@ %% qﬁpt£ﬁ£59a¥ % é§3¢a1 %gngggﬁﬁiFTere

springs are I'ncl Ui e the resilient force o e sprlngs
contact ofeosh&ippee ends of the arms 94, 96 with the walls or surfaces

(not gpown in Kigype 8&b&ﬁfﬁ@ﬁ¥'d& %QQHEQSB(EPGREQ¥1EEQUQbBQrﬁrEégﬁéﬁﬁ al
friction. The enbodinent in Figure 9 conprises two arns, 94

However, tNeIPEREEY Abaft &ngg@aﬁayeéee%ma%tn@r&nyhﬁanﬁérefa)tfals %OrﬁélEand t he
nunber of tar@Bhbsanat, ldyE techdQ regai0rrrwe. iEheswriikiday1be 16mde alb

resi|ient aLerhalsnlol; SXAIP!S,, (HARST 9f Bhasiics ui!Nyel aRtls

arms 94, 96 extend from their respective retracted position as

15 profiled by dotted lines 93, 97 to their respective second

expanded positions. At the second expanded positions, the free

ends of the arms 94, 96 come into contact with the walls of

the aperture or surfaces (not shown in Figure 2); thereby

causing interfacial friction, which in turn provides an

20 opposing force to the rotary motion cf the rotary adaptor 90,

and consequently leads to the deceleration of the rotary

adaptor 90.

With the rotary adaptor 90 decelerating, the centrifugal

force 1is weakened and the free ends of the arms 94, 96

25  experience an inward retracting force mainly due to the weight

of the arms 94, 96. Resilient members, for example, springs

{(not shown in Figure 9) may be included to the arms 94, 96 to
enhance the retraction of the arms %94, 96.

As seen 1in Figure 9(c), when rotary adaptor 90 1is

30 decelerating, the arms 94, 96 slowly retract toward their

first retracted positions as a vresult of primarily the

weakenaed centrifugal force and in the case where springs are

included, the resilient force of the springs. Consequently,

contact of the free ends of the arms 924, 96 with the walls or
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Wth the use of the enbodinents of the present invention, the TAM renains
sensitive to the "TRIP" function of the 10 circuit breaker. The TAMis
coupled to the retaining bracket. The rotary adaptor with decel erating
mechani smis assenbl ed between the TAM and the circuit breaker's knob axle.
When the user turns the TAMto the "CLOSE" position at any given speed, the
arns on the rotary adaptor expand, according to the 15 angul ar velocity.
When expanded, the arns contact the friction surfaces. The generated
friction hetwaedst heokr igllan sUrfanss and Lheaans, efdactdvel phdeesl erates
the rotary notion of the rotary adaptor, and hence 'the knob axle. en the
angul ar noEAYAiPre ERFIFTIGERY FTE6RLO®%he arns retract due to the 20
resilient forceseoferidRisBhtNds OFiduie & NBomdhiisas t Hio genes abed fug.ctions
are rem)v%d and thehTAM becone senm% ve to the circuit bre%ﬁgr' S

oper at i on. OWeYET | EhG FPEREY 4RPPRET AL EY BYY a2 PE? i 13°%¢d TP fe ®Art t hat
nuner ofis \amisathadnshandhose ok fd:o@t 1iegnsioray ihetaades tend 5ot hevepr adent

i nvention _as shown_in the specif.ic egbodi nment.s vg t hout éj_ﬁgar;_;l;br}%rf rQm t he

.o arms may be made of tésilierif materia oY, exam
spirit or ‘scope Of T he T hvention as road‘?y dléscrl b&d: e’ present

enbodi mentrs agrecst hetlefolagtitopbepeonststlered in all respects to be
| Tustrative agd ROLnLeplL 14 IR enfbAlMes of LnApkObahy Qlon th

decel erating mechani sm connection 5 to a conp ntary device
conpri si nghea BMy reamdns sensitilveasto orfdear MTRART ndusvé ierd ebnftibgured to

coupl qot o Liheubedyretber atThLamiM ONe AuP1RBYVRBl @nhetuegin fnd i¥SlcK@si tion
and a second position, wherein 10in the first positign, the at |east one

armis retPEctB 2 AndFIaPtor Wi ARSI oS IGHAERR 4 1 B0/ armi s
expanded @uétwaedl yhai thmt eg otherciandiiof vrbakatk’ & erséb anel ar mmeenfthgured to

cont act auséurrf cenof th r{pl ent‘é ]?I,evi ce.ttio pr Vi ge 156i3nt eref ci al
friction. "3 ‘?’Hé ?o?ré‘?irpg/gaﬁt %geas ]Ef%% nmed I afm 1Y whetet P HST use,
when t he rwbear yrmmglapinor the rmttatruyngaddéptaor argebad, velaoirtyingf t®r ehiethan or
equal 150 %ntgn'i§§h9££ioc£1ﬂf %ithelnegﬁﬁalqggd,ar{ﬂee%d%ontact the friction
surfaces. The generated friction between the friction surfaces
and the arms effectively decelerates the rotary motion of the
rotary adaptor, and hence the knob axle. When the angular
motion is sufficiently low, the arms retract due to the
20 resilient forces of the springs or the arms. Thus, the
generated frictions are removed and the TAM becomes sensitive
to the circuit breaker’s operation.
It will be appreciated by a person skilled in the art
that numerous variations and/or modifications may be made to
25 the present invention as shown in the specific embodiments
without departing from the spirit or scope cof the invention as
broadly described. The present embodiments are, therefore, to
be considered in all respects to be illustrative ‘and not

restrictive.

17



20 outwardly to the second position, wherein the other end of the at

| east one arm contacts and rubs against the surface of the conpl enentary
device to provide interfacial friction and cause decelerating of the rotary
notion. 25 3. The rotary adaptor as clainmed in claim2, wherein in use, when
the rotary adaptor experiences decelerating rotation due to interfacial
friction, the at |east one armretracts fromthe second position toward the
first position; thereby allowi ng the other end of the at |least one armto
reduce corgiaaimisng and 30 rubbi ng agai nst the surface of the conpl enentary
device to reduce interfacial friction. 4. The rotary adaptor as cl ai ned
inclaim3, wherein in use, when the rotary adaptor decel erates due to
reduced interfacial friction and rotates at an angular velocity of |ess

t han the threst}lold thec? tI east oncg armr tractshtovvardfthe fi rst. >
position t'o a point Mhe? ERRErF B i ToFFrattsh ToEPPRITY P ” cgnnﬁ"ﬁel?not ary
adapt ob as:oclaactmmjlemnchay rne]nca,heqsrmmsunguse Wnen the rotary adaptor
rotates at an F}i I Mgjocity of less than a threshold, the at |east one
armis substantla g inthe 10 first position. 6. The rotary adaptor as
claimed in any adnéee$t cirsdl @pm2hevirgl onltered ncarifd guhedstolcbupdeobe aihfabl e by
statisticalog ?t UQh@Sat SkeOut %d&%%m%o@aﬁ:ﬁ%r bR Al o @3E8e doditfon TG IOt Ary
adaptor as clainmed in any one of the preceding clains, wherein the

conpl errentsfrcﬁnae@‘f%léléﬁrrp‘ﬁ%r@éna circuit breaker. 20 8. The rot ary adapt or
as claomed in any teae rots€l pbsBibnl Othe Wheldd: tdi cofplie@MBREabYyrdlgVi Ce
conprises a retaining bracket having an aperture. 9. The rotary adaptor
as cl ai med®h cl ai m 8, wherein the 25 surface of the conpl enmentary device
conpri ses a walin afhet @capér posecion, the at least one arm is expanded

outwardly with the other end of the at least one arm configured
to contact a surface of the complementary device to provide

15 interfacial friction.

2. The rotary adaptor as claimed in claim 1, wherein in use,
when the rotary adaptor is rotating at an angular velocity of
more than or equal to a threshold, the at least one arm expands

20 outwardly to the second position, wherein
the other end of the at least one arm contacts and rubs
against the surface o¢f the complementary device to provide

interfacial friction and cause decelerating of the rotary moticn.

25 3. The rotary adaptor as claimed in claim 2, wherein in use,
when the rotary adaptor experiences decelerating rotation due to
interfacial friction, the at least one arm retracts from the
second position toward the first position; thereby allowing the
other end of the at least one arm to reduce contacting and

30 rubbing against the surface of the complementary device to reduce

interfacial friction.
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10. The rotary adaptor as clainmed in any one of the preceding clains,
wherein the one end of the at | east one armis pivotably 30 coupled to the
body by a pin, the pin being receivable in a recess provided by the rotary
pin. 11. The rotary adaptor as clainmed in any one of the preceding clains,
wherein the at |east one armis held in the first position by a spring. 5
12. The rotary adaptor as clained in claim1l, wherein the spring is
arranged between the one end of the at | east one armand the body. 13. The
rotary adaptor tas ¢hakfRdaddptohaiad) L2aiher & neitdhe BQdYndPe fAirihekse,
conprlseshﬁggrotrudln menber | ocated at a pre-determ ned point for

t

bl ocki ng thPe ISF3ABhed I SIRGTOFER TR V\%H%II 5P bESHIRE Y Hé‘tSFEaﬂ’&]er m ned
poi nt; therrebyidt exeat Irﬁgatteh;e §1praﬂgahdj@m:de~fr@1dmrtg @ fraam bﬂiamg tespl aced

fromlts L i rrange 14. The rotar tor as.cla in any
one of ol arreeRdle0 tB0O e erAt T hets: FahsrobRetss mePeTRaas Tl b

15. Thé r gteai yiadapt arpa;sm:hmewedmuenﬂaaum ]ﬂlcm,{neneim rehevad. 20 | east one
armis fornmed by netallic sintering or die casting. 16. The rotary adaptor
as claimed in any one of clains 1 to 9, further conprising a protrusion
posi ti oned -al oAget Hetdpayadagrerepa 25etrednie endiiof 1t hehateirealt wite armi s
coupl ed t qukhe chedyoPy: A Jaa{gﬁgrt Qetgté.ng being 4l V%ﬁ%h}a%@o&pq; e Pr&dyr usi on.

er

17. The rotary adaptor ‘as claimed in claim 16, ein the ring is nmade of
a resilierfaBr 2eltAEeFRoht et 3251 8onThar otfars§ihedapt otk 6l diifed in
cl ai M6 arird¥d,podieriehn the at least one armis made of a resilient

mat eri al .

6. The rotary adaptor as claimed in any one of claims 2 to 5,
wherein the threshecld is obtainable by statistical studies,

simulations or experimental tests.

15
7. The rotary adaptor as claimed in any one of the preceding
claims, wherein the complementary device comprises a circuit
breaker.

20 8. The rotary adaptor as claimed in any one of claims 1 to &,

wherein the complementary device comprises a retaining bracket

having an aperture.

S. The rotary adaptor as claimed in claim 8, wherein the
25 surface of the complementary device comprises a wall of the

aperture.

10. The rotary adaptor as claimed in any one of the preceding
claims, wherein the one end of the at least one arm is pivotably
30 coupled to the body by a pin, the pin being receivable in a

recess provided by the rotary pin.
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19. The rotary adaptor as clainmed in any one of clains 16 to 18, wherein
the at least one armis held in the first position by a spring. 5 20. The
rotary adaptor as clained in any one of the preceding clains, wherein the
at | east one armconprises two or nore arns. 21. The rotary adaptor as
claimed in claim20, wherein each armis arranged at substantially
equi di stance froman adjacent arm 10 22. The rotary adaptor as clainmed in
any one of the preceding clains, wherein the body of the rotary adaptor is

made of monal i tlkC BLASY | faapker23s FhE:i At Ay AHARIHY &S t@llea?&rgéeairhgany one
of the preceding clains, whéerein the body of the rotary adaptor is forned
by pl asti C1feP8i nghreuchPRi mf. 222stAn°a’ s 8Bl yl%oh?)%‘%/sﬂﬁg:t@oaf’c’isrtcui t
breaker cqpLtSbMPbyaakBpbing. a tripping assistance mechani sm ( TAM
arranged to couple to the circuit breaker at its knob axle via a rotary
adaptor with decelerating nmechanismas clained in any one of clains 1 to
23; a Bet aizni nghbr acketyencagptof bbe dletiaesy ddapilerim arnd 2&heersint cdteng

device conprlging a,Lransy 33,00 shald Gourlgd K0 48 T A st one am

and the body.

13. The rotary adaptor as claimed in claim 12, wherein the body
10 further comprises a protruding member located at a pre-determined
point for blocking the at least one arm from move outwardly
beyond the pre-determined point; thereby preventing the spring
from deforming or from being displaced from its original
arrangement.
15
14. The rotary adaptor as claimed in any one of claims 11 to

13, wherein the at least cne arm is made of metal.

15. The rotary adaptor as claimed in claim 14, wherein the at

20 least one arm is formed by metallic sintering or die casting.

16, The rotary adaptor as claimed in any one of claims 1 to 9,
further comprising a protrusion positioned along the body,
wherein

25 the cone end of the at least one arm is coupled to the body

by a ring, the ring being attachable to the protrusion.

17. The rotary adaptor as claimed in claim 16, wherein the ring
is made of a resilient or elastic material.

30

18. The rotary adaptor as claimed in claim 16 or 17, wherein

the at least one arm is made of a resilient material.
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19. The rotary adaptor as claimed in any one of claims 16 to
18, wherein the at least one arm is held in the first position by

a spring.

20. The rotary adaptor as claimed in any one of the preceding

claims, wherein the at least one arm comprises two or mcre arms.

21. The rotary adaptor as claimed in claim 20, wherein each arm

is arranged at substantially equidistance from an adjacent arm.

22. The rotary adaptor as claimed in any one of the preceding
claims, wherein the body of the rotary adaptor is made of

monolithic plastic.

23. The rotary adaptor as claimed in any one of the preceding
claims, wherein the body of the rotary adaptor is formed by

plastic molding or machining.

24, An assembly comprising:

a circuit breaker comprising a knob;

& tripping assistance mechanism (TAM) arranged tc couple to
the circuit breaker at its knob axle via a rotary adaptor with
decelerating mechanism as claimed in any one of claims 1 to 23;

a retaining bracket encasing the rotary adaptor; and

a switching device comprising a transmission shaft coupled

to the TAM.
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