| nductive Contactless Starter FIELD OF THE | NVENTI ONS The present invention
relates to inductive contactless starters nainly designed to start
conpressor notors or ordinary single-phase AC notors. BACKGROUND OF THE

| NVENTI ONS Si ngl e- phase AC notors usually conprise a rotor and stator
conposed of primary and secondary w ndings. These secondary w ndi ngs are

not only used to start the nRiREtPOCoRIaeAessWSRhgedUr i Ng normal operation of
the notors. Therefore, the conplete secondary winding circuit of

si ngl e- PIASEORGHIDINVENJAONSe represented with a secondary w ndi ng operation
circuit and a secondary w nding starting circuit shunted to each other. A
nmot or i n whhelprdstrg insationdelates wd maluetve omsar'tlessvstatterslmaimy designeal tooget at i on
of the notor doesn't have the secondary w nding operation circuit portion.

I n t heseompressosmotoneosedontasipglaiphdserdCaaensi ng circuit portion only works
at startup of the nmptor and has to be di sconnected after notor startup.
Convent BOAKGROUNL O5nHEB INYENHKIONSe secondary winding starting circuit is
usual ly inplenente ith a Posjtive Tenperature Coefficient (r.PTC
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conponent an prevent t or starting circu cting. The

pover | gissuif M aREHREWEIEAAtGBREEEL SiRMtddNoeheh fhér. ARBRRAERhidhshaisual Iy
about 3W Since such notors are wdely used, the heat loss results in

sever e vashdurpfwiadiagidoksn’eR@kgurih® nehhdlcopRadiientof AP rheret dogsnGNINB2R28A, an
electronic circuit for starting single-phase inductive notors is disclosed.
By util scbndprpwindimgopdratiorgatoast portidnn Imibeseahotetsatie seemdlagatveslingf tarbygt i m ng
in the notor starting circuit and associ ated gate-on/gate-off circuits, the
swi t chi aigewtf parhien wokyoworks aat tsiamyp aifrthesimtotdr amwh ldsde dt discopoewted aftert motor
time-lagged open is inplenmented, and thereby notor startup is inplenented.
Howev er staftyp.tGasventinally, disennnestionagfphe ceqoindary caindingt fiatippegeulhasususllst ar t
intermt{tently gnd frequ,e,ntITy during | oqg_term

implemented with a Positive Temperature Coetticient (PTC) component. When the motor

starts, the starting circuit works, and the starting current in the secondary winding flows

through the PTC component, causing the PTC component to generate heat and the resistance

increases quickly, and finally disconnects the starting circuit essentially. During normal

operation of the motor, there is a small current passing through the PTC component

persistently, to maintain the thermal resistance of the PTC component and thereby prevent the

motor starting circuit from acting. The power loss for maintaining heat generation in the PTC

component is usually about 3W. Since such motors are widely used, the heat loss results in

severe waste of electric energy.

In China Patent Application CN1052228A, an electronic circuit for starting

single-phase inductive motors is disclosed. By utilizing a triac that gates on in normal state

and gates off by timing in the motor starting circuit and associated gate-on/gate-off circuits,

the switching of the motor starting circuit from closed at power-on to time-lagged open is

implemented, and thereby motor startup is implemented. However, in the typical starter

application case, the motor has to start intermittently and frequently during long term

operation. However, the circuit employs many discrete components, which severely



operation. However, the circuit enploys many di screte conponents, which
severely degrade reliability of the starting circuit, for exanple. the
wor ki ng current of several mllianperes passes through the resistance
conponents used in the gate-on circuit and nultiple transistors used in the
time-1agged gate-off circuit. Furthernore, the entire electronic circuit
oper at e%. ..t : I : i i jt 1SN I romthe
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effects to reliability of the entire notor systemlIn a§d|t|on, the triac
used i nmuh®lckdrsisidrs idun RIinieRgidd dage-bfieirthim®urthehwre, thientifotiottrori¢ art i ng
circuit is closed, i.e., the power to the timer circuit nust be cut so that
t he capdoivitapenfes ih e ¢dnmElex diosarhpegasg £ocuibamkis nat 13otaietierdre ftior eomplex t ri ac
can gate off again after a tine lag; otherwise the triac will be always in
gat e- of ¢legriegl @nwisorinyny efsctivedy. é\sithe tasnltathe entiretwrak light-eurst cirpwit systrged
gate-of f circuits, and thereby can't inplenment notor switching from

non- opelsatqtapfolesigd cvielh. ebringingsevere adyegpe eHfeeds do rehabilityyeh theopntye sBP®Eed in
Japan Pat ent_ Docupment JP10094279 utilizes the princjple hat the current in
a not or S gadditan, {5 trigc ysadsi thmeirguit TERUEeS RS EHTEIF tl&&éiafqr% HedROOnt i | i zes
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gat e- on/ gat e- o e triac’ conrected 1n tor starting circuit, and

t her eby gﬁéioﬁitimettag%&p'gﬁeiofp&r&@@} 59 thefdS NaghtOB 1 @hert NRotoF @hittMibg Froneui t .
However, the resistor used in this circuit sanples the current sSignal in

t he mai fonYopevstichi IbGUdurrennét@tedo vatttse@e Si gnal . Since the resistor is a pure
resistive conponent and the current in the main notor circuit is usually at
t he anper e | Eveinventianedisclosdpe japah Patent Dbbhienere IP 50094249 Lifilizea viseprivegile | oss at
watt |evel or near watt level during the entire notor operation process.
Though thaetheicnenttin & arotert daringtstaetupit different todbejriadesnad epergiionand utdees an

rati o severely. Furthernore, the circuit utilizes auxiliary circuits such as
"1 ef er eAEESHE deteetian resistor & thegpgin mapparduion cenvesthe 'maincircyt cyrgné Kotbgr ades

reliability of notor startu unction to a certain degree
curr%t in motor) signal into a%o(tage signal. In addl%on, that mventlo?l utl?

. -2

1zes a “reference
current setter” and a “current comparison circuit” to compare the main circuit current signal
with the preset current value, and uses the comparative result to control gate-on/gate-off of
the triac connected in the motor starting circuit, and thereby attain the object of control
open/close of the starting circuit. However, the resistor used in this circuit samples the current
signal in the main motor circuit into a voltage signal. Since the resistor is a pure resistive
component and the current in the main motor circuit is usually at the ampere level or near
ampere level, the resistor will cause heat loss at watt level or near watt level during the entire
motor operation process. Though the circuit can start the motor, it degrades energy utilization
ratio severely. Furthermore, the circuit utilizes auxiliary circuits such as “reference current

setter” and “comparison circuit”, all of which degrades reliability of motor startup function to

a certain degree.



SUMMARY CF | NVENTI ONS An obj ect of at |east sone of the present inventions
is to provide an inductive contactless starter for single-phase AC notor,
featured with high reliability and | ow power |oss. Thus, in accordance wth
an enbodi ment, an inductive contactless starter for single-phase AC notor
can be provided. The said notor conprises a stator conposed of at |east a
primary_w ndi n% and a_secondary w ndi ng, and a permanently operating

capaci t DY MMARZ O NYERTdONS bet ween outlet terminals of the primary and
secondary w pdi ngs, erein, said. inductjve contact]ess starter, conprises a
current ut uaf kGl O IEShRBE gt PR HEe TGRSR PRoy T B GUBRERLy cor |
of said ent.inductor .L {s cpAnecte o _the. .ga | ect.rode G of said
Criac. Tl & B G Malphios 0 JRG0R ek et M HE -lBEL BRELG0 e o

sai d triogésh T and the outlet termnal S of secondary w nding of the notor
MD, and the two termnals of primary coil L1 of said current inductor L is

connect ed t oTRRL Qf ¥EhARGke! MEHPINRIMIRRLY, anl BRARGHN! ¥&htdetleBY SER{EP!HNT
rel evant current signals with the current nutual -inductor, the starter can

ef f ect i yigdly-pE@RIAOMmAAGBEan! 85 prodfdei NBhe baid e;mtors@%girisega St @BInPOWA dfat
mlliwatt level (i.e., the starter can be considered a "zero power | o0ss"

st art erlehsmn wintg) e4pdiag end\&sehddry , wiaditlg! Ael & pyrmdneptl pupsatmecagyciedfG ci ency
greatly. In addition, the starter can have a sinple circuit, fewer
conponesanse cansectarbelpecammglet eimmblsef thenpiroary ngd sedonddoiy[wingting$. Whereimpt or
starting system while delivering motor starting function. BRI EF DESCRI PTI ON
OF THE FIGURESVRheonidstoss- srarfari compaisemna comrémd rmtualtindecionol ander iriggeitthons

di scl osed herein_are descriFed bel ow with reference to the draw ngs. of

pr ef er r SEBAbbaPhisserdarTreil pl said eyrzang induglen &ds pavmested t@ thergaelegrads G
illustrate,, hut _not i nventi i

Fol | ow gt Bt Tomdeheother eimigal s oBEerlcdar TS BUG A gH REGRAGT 80yt or

BRI R T R v

el ectrical 13chemBl! GrdhfHAMRTL 3s [BhAQAMRPUREMD and the power supply,
respectively.

By sampling relevant current signals with the current mutual-inductor, the starter can
effectively control heat loss of the current sampling system down to milliwatt level (i.e., the
starter can be considered a “zero power loss” starter for single-phase AC motor), and thereby
improves energy efficiency greatly. In addition, the starter can have a simple circuit, fewer
components, and can be more reliable, improving reliability of the motor starting system
while delivering motor starting function.

BRIEF DESCRIPTION OF THE FIGURES

The above-mentioned and other features of the inventions disclosed herein are
described below with reference to the drawings of preferred embodiments. The illustrated
embodiments are intended to illustrate, but not to limit the inventions. The drawings contain
the following Figures:

Fig. 1 is an electrical schematic diagram of a starter circuit constructed in accordance
with a first embodiment;

Fig. 2 is an electrical schematic diagram of a second embodiment;

Fig. 3 is an electrical schematic diagram of a third embodiment;

Fig. 4 is an electrical schematic diagram of a fourth embodiment;
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Fig. 4 is an electrical schematic diagramof a fourth enbodinent; -3 Fig. 5
is an electrical schematic diagramof a fifth enbodinent; Fig. 6 is an

el ectrical schematic diagramof a sixth enbodinment; Fig. 7 is an electrical
schemati c diagramof a seventh enbodinent; and Fig. 8 is an electrical
schematic di agram of an ei ghth enbodi nent. DESCRI PTI ON OF THE PREFERRED

EMBCDI VENTS By 1oy @ehAc] WBitntarRlaidiharh B Hriknhant | ess starter for

si ngl e-phase AC notor are shown in the portion of the attached draw ngs

encl osed by RigPeky@ndledtilcdl QtRedshticidigirard bf 2 358PEhBEEthei@t Or MD being
represented by a circle in dotted line. As showmn in Fig. 1, one term nal of

a primary coFlg. Lls af electricu] seldmatictdicgrar od s c¢v@nti emloatimbet; eehnected to a
second el ectrode A2 of a triac T. The other termnal of the primary coil L1
can be connetige8 it an ¢lb@ricaltstismatierdidgnarh ol Eigpthi evebodimenidi ng of a notor MD,
whi ch can be a si ngi:l e phase AC notor. In sone enbodi nents, the conbi ned
out | et DESHRABIION &F THEiW@W%BQ@&W&W |s of the motor MD can be

comect o0 {oeL e B PeL B T i L %o el e parmnent

P A RECSRIBEN L08R B 81 A% STRFSH e
t ual,- i . t t inal A and

curtent kR by R RS RORSEL B Y v Syl A and one

resistor R %@%h&?n ﬁPﬁi%g?,goﬁ% Ot%r?ninﬁlhﬁ a PR G E@towggné% rﬁﬁtu&lhi%d&{t&aﬁ T. As

shown in Fig. In so nents, ‘'one term nal primary coll L1 of the

current cibdadmetdY€d 85edond@edRABIE APNSG Bidc 10 PRE ofRf tBrMdal Of tHeRimary
permanent|ly operating capacitor C, and the other term nal of the current

nut ual - eadUCad bé capRcle te oRRAEEEmAalt M paibfal e viddigdMamotr MDsehiendar y
wi nding of the notor MD. The second el ectrode A2 of the triac T can be
connect egh boa tshiglepahase AEnmtoraln famd embalimesnbibdicombired dutlet @trhmal Zextm nal
of the permanently operating capacitor C can be connected to the outl et

t er m nalprivanf andrseeandpry il @i Hyg nedtorivtibeanN® candectdretoplaaerwerdemiing(B. Ahe

Addi tionally, the conbined outlet termnal  Z of primary and secondary

wi ndi ngéwefterinals ofthe permneabn mperaEng tcapadier Sokak beeiorneted g the outlet

terminals M and S of the primary and secondary windings of the motor MD, respectively.

As shown in Fig. 2, in some embodiments, the terminal L1 of primary coil of the
current mutual-inductor L can be connected to the power terminal A and one terminal of a
PTC resistor Rt. Additionally, the other terminal of the PTC resistor Rt can be connected to
the second electrode A2 of the triac T.

As shown in Fig. 3, in some embodiments, one terminal of primary coil L1 of the
current mutual-inductor L can be connected to one terminal of the permanently operating
capacitor C, and the other terminal of the current mutual-inductor L can be connected to the
outlet terminal S of secondary winding of the motor MD. The second electrode A2 of the triac
T can be connected to the power terminal A. In some embodiments, the other terminal of the
permanently operating capacitor C can be connected to the outlet terminal M of primary
winding of motor MD and the power terminal A. Additionally, the combined outlet terminal
Z of primary and secondary windings of motor MD can be connected to the power terminal B.

As shown in Fig. 4, in some embodiments, one terminal of the PTC resistor Rt can be
connected to the second electrode A2 of the triac T. The other terminal of the PTC resistor

Rt can be connected to the power terminal A, a terminal of the permanently operating

4.



As shown in Fig. 4, in some enbodi nents, one term nal of the PTC resistor R
can be connected to the second el ectrode A2 of the triac T. The ot her
~termnal of the PTC resistor Rt can be connected to the power termnal A a
term nal of the permanently operating -4 capacitor C, and the outlet
termnal Mof primary winding of the notor MD. The other termnal of the

per manegdpayitREr Ad e QRRE EdrinPial M CADriLarg ARnemgest the riotb£ M N@he @fhet he
primary coil L1. As shown in Fig. 5, in sone enbodi nents, one term nal of

the primanhjnhatof thelperpfanély opdtingndapatitodal chm B Goanedted aNa hanteaingahed to
the power termnal A and the other term nal can be connected to the outl et
t er m naprihyfcogrlilmary wi ndi ng of the notor MD and the second el ectrode A2
of the triac T. Additionally, the two term nals of the permanently
operating capaghaver indigah iheorneambedisgntsooneHerningl aftthe primprygos! In efrflie S of
primary and secondary wi ndings of the potor MD. The conpi ned outl et

term naF“@“bfn“&ﬂ?ﬁ%?-‘?%’OéMans}&P@ﬁﬂ%cﬁ @i tREI PAYS TEFMInRlA ngtdothe w%e& SRl

t ed th t i nal .B. h in Fig. i i ts,
comect e hoohRS RSN SLELTRL By (R Shou B ELA, ool B RoRg g mont
| t f i T,. .0t L 1 | .i ted to,th
o ecLr OU8oAP B fe ATt MSGOLNE el nak i, SOESkSRbRILNS.
of P11 TBRXER) Lpelick €It SHRESDS WAL RHRAY s SPOMAD 0 7

mut val - s RgHEPTwihdingd oP8hE HGCHMIY TR tHAbREIRIuAEC PMIdaElz bEHRRAR afd Of
primary and Ssecondary w ndings of the notor MD, and the other term nal can

be conngbrdhry YikdiBgdUIMERE mot®R MDA bBcorhiteted &€ RGpodlee trmpt@ BA2 of the triac
T can be connected to the power termnal A Additionally, the outlet

term nal M ofAsphowminyFigi 6)dn sgnoémbédmentspsneEntiazl df eheclNO essiseal Rtean bbe power
termnal A The two termnals of the permanently operating capacitor C can
be conpeuveedd taotht kecondelestrodeephriofithe sriad hradd Sheofthgrtiemunsl iseahnseiediodthe y

wi ndi ngs of the nmotor _MD, respectively. As shown in Fig, 8, in sone

enbodi newties terewal Mephpninaaryorinding obthe meter Mibhandrthe elgr tsemingbplistnay ce t he
second el egtrode A2 of the triac T, and the other term nal can be connected
to the &btof B grm mauakingsctsr birary wi ndi ng of the notor MD and the power

rmnal A - . . . . .
termna As shown in Fig. 7, in some embodiments, one terminal of primary coil L1 of the

current mutual-inductor L can be connected to the combined outlet terminal Z of primary and
secondary windings of the motor MD, and the other terminal can be connected to the power
terminal B. The second electrode A2 of the triac T can be connected to the power terminal A.
Additionally, the outlet terminal M of primary winding of the motor MD can be connected to
the power terminal A. The two terminals of the permanently operating capacitor C can be
connected to the outlet terminals M and S of primary and secondary windings of the motor
MD, respectively.

As shown in Fig. 8, in some embodiments, one terminal of the PTC resistor Rt can be
connected to the second electrode A2 of the triac T, and the other terminal can be connected
to the outlet terminal M of primary winding of the motor MD and the power terminal A.

In the above embodiments, the variation of current in the primary coil L1 of the
current mutual-inductor L is specific, and the phase relationship between that current and the
current in the motor starting circuit is specific, depending on the motor used. By choosing
from above embodiments as appropriate, the phase relationship between the gating current in

the secondary coil L2 of the current mutual-inductor and the current in the motor starting
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In the above enbodi nents, the variation of current in the primary coil L1 of
the current nmutual -inductor L is specific, and the phase rel ationship
between that current and the current in the notor starting circuit is
specific, depending on the notor used. By choosing from above enbodi nents
as appropriate, the phase rel ationship between the gating current in the

secondadipufi @hh bé dp@hal, BBA GpfimeNturfBat Valation dHsaeriaideanR eBiih&dNti el ihd he
notor starting E circuit can be optinal, and optimal current variation

char actsdrtifg icarre@nis teglo khaughe sk, thie. l&gmrﬁﬂigeof sicast staguie und dotv énduph glteenough
at the beginning of nmotor startup and | ow enough after conpletion of notor
start upqongxbettmx ¢fombtor gtpetupt beas to aEger denmec tledorinectsénn esri¢nint the matbor
starting circuit. By choosing a current nutual-inductor with appropriate
par amet$#gng et riac T can be triggered during notor startup but will not
triggered during normal operation of the notor, thereby the notor starting
circuit can BechesingsiorEantButial iRdesien Vi ARIERPTHE Eﬁ’ra@F@FS& Eh:?mth cabf r ent
nutual-lnduc n th circuit. can cho S|ng t he

nunber RGN i s i Y T SRS RGBT E Ao on “cor e
o1 TRONGL L6 H Sgth ShrisRRRY o BRIEALRICE A5 AR SRS S0 MR, ShoT

time a he o ¢an eénsure the

triac Tosuht &Eﬁﬁl a8 PR S iR LihRL B@c&%%r?a&lf de%ké%lt ) cHooSin tﬂé]ﬁrﬁ}ﬂ’e% ent

out put From ¥ current nrutual-ln ct or nmust " drop "autonatically to a

level th@afintifigs bf bﬁﬁla;@ slsecoR®iry CHBIEL 8D andSth Adn E&edﬂr%ﬁé@?ﬂéﬁ@%orfehﬁitﬁt arting
circuit and acconplish notor startup. The current in the primary coil L1 of

t he aboyecifidpeAbimdidt ahpproghitaé.or L behaves specifically, depending on the
notor MD, and might not certainly drop automatically to a |evel that the

current out pWithinr oshosetirae dfenthe aiokorlrdtooftatthiey spaed e tthambtalMDrdnehste L can' t
trigger the triac at the tinme the notor rotor speeds up, because, at that
tine, tthe trit drsvetches fom patocessathds gastofbetre, cenphetedernuitpiierenitse a
fairly high starting current remaining in the notor starting circuit.
t he cur¢wstent inptuahimdpetopd mpustdiop apfomsticallyeto adevebinat tha trige T i:amigi@ttsggqxed dr ops
automatically to the level that t he curr ent out put fromthe secondary coil
L2 can' $03astp idgsg‘érrne@wée starting cjrcuitgad pecomplieh motertstarigwn | n Fig. 1, 3, 5, and
7 can acconplish nmotor startu t hout any auxiliar cuit wever, if
(hecurr ent " SEoHTal Gb R ATy e ) oF BeaRere Bbint el madcior T befates

specifically, depending on the motor MD, and might not certainly drop automatically to a

level that the current output from secondary coil L2 of the current mutual-inductor L can’t

trigger the triac at the time the motor rotor speeds up, because, at that time, the motor startup

process has not been completed and there is a fairly high starting current remaining in the

motor starting circuit. If the current in the primary coil L1 of the current mutual-inductor L

drops automatically to the level that the current output from the secondary coil L2 can’t

trigger the triac T, the basic circuit shown in Fig. 1, 3, 5, and 7 can accomplish motor startup,

without any auxiliary circuit. However, if the current can’t drop automatically to the level that

the triac T can’t be triggered, a PTC resistor can be connected in series in the electric starting

circuit to provide assistance in the motor startup process, as shown in Figs. 2, 4, 6, and 8.

With reference to Fig. 2, 4, 6, and 8, at the time the motor MD begins to start, the
current output from the current mutual-inductor L triggers the triac T in the starting circuit,
and thereby the starting circuit begins to work. As the high starting current from secondary

winding of the motor MD passes through the PTC resistor in the starting circuit, the PTC

resistor generates heat quickly and thereby the resistance increases quickly. When the
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the triac T can't be triggered, a PTC resistor can be connected in series in
the electric starting circuit to provide assistance in the notor startup
process, as shown in Figs. 2, 4, 6, and 8. Wth reference to Fig. 2, 4, 6,
and 8, at the tine the notor MD begins to start, the current output from
the current mutual -inductor L triggers the triac T in the starting circuit,

and t heggatie i3 iRE tPiT'@gr&i%&u}eﬁct]g@?-snéoﬁrt@erv‘ﬁfl\igg tRS rdsiRarftk FRaHed b 1tRY

current fromsecondary w nding o e notor passes through the PTC

resi st ofakifun @alé, arkith e &idugHitd disthimelke ni®si Sh@ihgdenai aNew, theahotati ckly
and thereby the resistance increases quickly. Wien the -6 tenperature in

t he PTQMTesiters dnitomeanblesperdtimdonGoate.i Afterphatnis rephiateddsi tht doesnid paatipk foo t he
maxi num val ue, which is enough to disconnect the notor starting circuit.

Now, t heelestivoand Musmeere thatwrenomutiial-oplectat Lothe staers. ounfut &ont $esondags

regul ated by the foresaid principle for selection and adjustnment of the
currentcmiﬁ%ﬂth‘? eHftRnt Butyal-indystos Lrogw ' trigegt Phetrige brihsedosddeynotesitarting of t he
current nutual -inductor L can't trigger _the triac T. Therefore, the notor
starti ngTcu; iscdisgonnected commirdely eang ggﬁ) P Ce r§pIsteqn pses Suimant %“‘ég therdy itoses

current. and therehy it t erature begins.t op. VWhen the t erature in
Che PaeRBerbie ol o HTRa Mttt e ST Ra s GroRy BRe ArRerg
i i i.bl that the tr.i T, t I ir-cuit

b 111 olEpdsbiukeinl ARk Re S mire i Py ials thde Be IR il fhe JAfife’ ¢ o2"
mut ual - L.nduc . 45l tthe r | S r abi a hus,
the?e iglﬂ%;r){ %%? rﬂeenttﬁé gegdsib&g C?ﬁ%@ua‘%"‘hzﬂﬁ}?é@ g(él{é%lb}s?o%rﬂ %ézlng?t %r%‘gilen;{hg PTC
resi st oy Wal-ind0&br E,ei?ﬁéeath_@n{b@@rFMb%ﬁ{ I%rmtah@pe'?@%iofﬂrstd‘r@ ﬁﬁx@,ﬁﬁex@ﬁ'zﬂnd SRfeRELS; 1IN
that way, the notor starting circuit will Keep in that state, until the

not or  MpasSin@ Msrough {he leretsﬁﬁﬁaﬂdrth%gy' PRP TaMRishR 4111 oS gérReAd hedl befige cont ext
of certain preferred enbodinents and exanples, it will be understood by

t hose skielnha@or M dtdies add tredtdrat irf thet Waye siethotot stweingicirosit exll kew ibelynsdtet he
specifically disclosed enbodinents to other alternative enbodinments and/or
uses of untighé mewnMBr®pand obvi ous nodi fications and equi val ents thereof.
I n addition, while several variations of the inventions have been shown and
descri bed i nAttheughl thesst inaentinngi laive deeodisclopgd ghthgreoniixt 1of wertia prefsped of
t hese i nven({,i ons, will be readily apparent to those of skill jn the art
based upBROtIRIRIS@Nd exBRiFR.it Wil bgindesgoodbhtherptkitiedingthaarthatithgresent
combi na’ltnlvgrrlltio%rs gxl%gﬂdc%re’r)%n%aa%ﬁeors]gec?tflcahg edigﬁgs%ldf é:r(r:lb(];(ﬁ%[egtrsetso %ﬂlder alternative
embodiments and/or uses of the inventions and obvious modifications and equivalents
thereof. In addition, while several variations of the inventions have been shown and
described in detail, other modifications, which are within the scope of these inventions, will
be readily apparent to those of skill in the art based upon this disclosure. It is also
contemplated that various combination or sub-combinations of the specific features and
aspects of the embodiments may be made and still fall within the scope of the inventions. [t
should be understood that various features and aspects of the disclosed embodiments can be
combined with or substituted for one another in order to form varying modes of the disclosed
inventions. Thus, it is intended that the scope of at least some of the present inventions

herein disclosed should not be limited by the particular disclosed embodiments described

above.



aspects of the enbodi nents nmay be nade and still fall within the scope of
the inventions. It should be understood that various features and aspects
of the disclosed enbodi nents can be conbined with or substituted for one
anot her in order to formvarying nodes of the disclosed inventions. Thus,
it is in%gnde g the scope of at |east sone of the present inventions
herei n dV881'0888°EHoul d not be limted by the particul ar discl osed

enbodi ments described above. -7 What is clained is: 1. An inductive
contactless starter for single-phase AC noto t he singl e- phase AC not or

conpri si hg a 8t Q@WW%‘I"%%% Sﬁfteraff’r jigglephage ﬁpl'Wﬁ?r t}\ﬁns‘rﬁ‘alel’fﬁ‘aﬁn”bc goWscondar y

wi ndi ng, cotplising & Waiot YéinpRENERAE leh® 3 PriadIW ﬁﬂmg ORI deSbrlaGryaniG8thE, 8 inductive
nut ual -i nduct or having at least a primary coil and a Secondary coil, and a

triac halAniagiless gartes camprdsineoairrent mytpadinduriet havigert lea@ pAmasciidnépect r ode,
wher ei n s thR.9abe Al Q@trlarcq’lqan%§ tg§t9 BR&FED &S e‘?ectrb(fes Bn& £l égf)det Qﬁerem

secondary coil, the first el rode 1s connected to a second term nal of
t he secothdgatyelediode grednrected taa fistterneinaltoé theiserehdasy ceihghedueieredede is wi ndi ng,

and the sgcond t@L g&%ﬁﬁ@ﬁm‘n% o@%@g&%gaq%%& dfal rSouRA WS i ffa?ym@se%gfda@f“ rst

outlet termnal o primary wn e erna firs ermn t he
primry wmding,l asld darm@mti ehtcﬂm:detm@nﬁwtesltto o fitst edzwertsarrm adla foft dulig teendrahaar y

wi ndi ng, nthe s C ot or nently
ohor at i B i, SRl D e r 4% elReR ol e P BB Y coi
and t heI tfemlilﬁzil obthie |sﬁj‘o?detrjawﬁﬂdﬁt@|, ar@if wiichn e isinpleyphide il ﬁhgtor 2omirhes 4 paliaicnite
contactl ess starter for ase AC not s Ln erein the
Cotond | Grens ety et td PP R oA Bl g £ e Mt ot ¢ he
first powehing@8ihe@rimdry Win@inghductive contactless starter for single- phase AC

notor as in claim?2 additionally conprising a PTC resistor, wherein one
termnal of the PTC resistor is connected to the second electrode of the

triac, apd t hﬂleqltuﬁ%ﬁvetc%hmtﬁ@i stmer%}%mgggh%é%%@%for h§1n%@dqﬂqc$vﬁéjre1§1%ets@§)nﬁ' rst
power terminal. 4. An inductive contactless starter for single-phase AC

not or , tﬂ@ct@ﬁ%@tbefﬁlhwéomcmﬁwﬁrsz:mrsrresmmglCétlsetfaﬁtmOWébfr@wsed of at least a
primary wi nding and a secondary w nding, the inductive contactless starter
conprising a pernmanently operating capacitor connected between the first
outl et 3-er m Halindsktiverongeidasnsiantey tavisinglermpagenlC mofdr psin cdainl2exdditienatiynal of t he

prinmary (Ygrrﬂ)(?i'sﬂg a Pq”@qes@stgry&flggih one terminal of the PTC resistor is connected to the second
electrode of the triac, and the other terminal of the PTC resistor is connected to the first power

terminal.

4. An inductive contactless starter for single-phase AC motor, the single-phase AC motor
comprising a stator composed of at least a primary winding and a secondary winding, the inductive
contactless starter comprising a permanently operating capacitor connected between the first outlet
terminal of the secondary winding and a first outlet terminal of the primary winding, and a current
mutual-inductor having at least a primary coil and a secondary coil and a triac having a gate
electrode, a first electrode, and a second electrode, wherein the gate electrode is connected to a first
terminal of the secondary coil, the first electrode is connected to a first outlet terminal of the
secondary winding and a second terminal of the secondary coil, and the second electrode is
connected to a first terminal of the primary coil, wherein the second terminal of the primary coil is
connected to a first power terminal and the first terminal of the primary coil is connected to the first

outlet terminal of the primary winding.



mut ual -i nductor having at least a primary coil and a secondary coil and a
triac having a gate electrode, a first electrode, and a second el ectrode,
wherein the gate electrode is connected to a first termnal of the
secondary coil, the first electrode is connected to a first outlet term nal
of the secondary w nding and a second term nal of the secondary coil, and
t he secohd el&cindocideicdntactzaNaerte dort Qn@e f)lild’ss Aa mbm Rémpiding: Aesifpid-prRALY ACOI |,
wherein the second term nal of {% COl| connected to a first
pover t ePRPHEMPEYE A RELOF CpmposedpiAl H’éft ad’f I WeW‘BFinﬁé?‘{/a 8P danV RERREA o
the fir shutugiihdiRtor hevifg Aadasaf prtnlﬂﬁ‘y B, a@écysnw@hung triav ®aving ABatb BIALLEIde, efirst
contactl ess starter for single- conprising: a_single- phase AC

mot or  c oSS A & seqong s‘recte Bg%ramd\ﬂe gate F‘é%{go@e a5 INeidy Lo\ Tl teEningl @f dhe
secondar ééccVMdeG}' 00; th&iGHEIERRe 1srwwadea tIRGE Ritlehtamiing oﬂhels%ﬁ&ar@wmdmgama

coil, a secondary coil; a triac aV|ng a gate electrode, a first el ect r ode,
and a sebesetord elestiodelés, copprsiedtp atlfig oyHetderatinat pt e @rimarycysindinetandia fisst Rower st

t erm nal r first
A g A e Sl e S A
connect enhmayy & irfdingsand dwtﬂrettoutl@nmmaiﬂ oighe sdaendaryi wind g treaiéim g fizat tbrringli of glte
power I I LNg ,ca it . n the
Firet oul iy fal i iin@P HRER D RERL e ORI Sy RIS Bt b UFR
of the senocdtarty mmmd|mgwtmmmnmknﬁahébnsmqmwmdmgamdaheEhmnmpynmumygcmdmv|s

connected tao a se ower .term.nal and secopnd ter m_nal. Jrary
o1 1 e BePad TorESESRA Sl dr coRRrrhaT R0t hEleD i) W R e ARG « ne
secondar yindingdi ng, and a second terminal of the secondary coil is connected
to the first outlet termnal of the secondary wnding. -9





