| 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 notlmdubtive GostactlessrStater i ng normal operation of
the notors. Therefore, the conplete secondary winding circuit of

si ngl e- phAEEDNOF DM VENTION Sy epresented with a secondary wi ndi ng operation
circuit and a secondary w nding starting circuit shunted to each other. A
motor in whi &R PIFEENt JRYSHHAR FSAatRs Moy anfic¥Rcqntacties startgrs imegnly dhepgnedi9ettalt i on
of the notor doesn't have .t he SECO dary .w ndi ng operation circuit portion.
I'n these FPBIRSFSSOT RO AHRAR S ﬁé’gﬁsﬁ ‘%?g?ott‘?rﬁg circuit portion only works

at startupy dma%ﬁmégﬁﬁﬂ% di sconnected after notor startup.

Conventionally, disconn on o e secondary wi nding starting circuit is
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conponent. \When the notor starts; starting circuit rks,

starting guéddant windifddeTh&E QBehHANryWinding§ afe rt®nlyt ke e ftatt ke Mbfor Ganmement ,
causi ng the PTC conponent to generate heat and the resistance increases

qui ckly, wodt duringl dormel sperati@c bf thehmotrarThergore theutdmpisteesetomlaky wikding ng
normal operation of the notor, there is a small current passing through the
PTC conposienit of sgrgdd-phasatA§ matorsranrheaiepresdnted with madecordsirs wanding operatien PTC
conponent and thereby prevent the notor starting circuit fromacti nﬂ. The
power | os@ropHandaispeondaTynyinding styting eleuibvhuntedite saghrethere dnimatos i whichiheal | y
about 3W Since suc tors ar i dely used, the heat loss results in
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swi t chi ng of t'he _rmto_?l starting chrcuit fromeclosed at power - on to

time-| aggﬁﬁtﬁp%nb&tiohﬂm,edf?d&hﬁétﬁoﬂﬁﬁ_th@%c%ﬁ&’ar?%iﬁ&in%ts@dﬁiﬂ@ ciruit [PhsHARNT ed.

However, in the typical 'starter application case, the notor has to start

i nterm t tigipldrverddtiwith eOPesivey Tehipéragird OBEFficRAMPTC) 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 es degrddeerctiabifityewf ¢ atartingye catwingfoti examiple, ahel warkingt cursalt ajfeskverabm t he
conplex electrical environnent effectively. As the result, the entire weak
| i ght - curmBhampdres passes yiyough thes rfmﬁaqg@ coapraehtsised ubrthmgaw@msev@nb apdiver se
effects to reliabi]ity of the ent tor . syst n addition, the triac
used in tHReltigjetepsistargge Flé@ert@é“ef@ Aeff it %%Lwr% ke esire plectiqni t i ng
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non- operation I OW current state to start state. The invéntion disclosed in

Japan Pat gsfemIacdaRidh, thekHAOdsta9n Whd éﬁdﬂ&e&pﬂﬁésﬁéde&ﬁ@%@ tinied deforé theGlbtopnt 1N
a notor during startup is different to that in normal operation and utilizes

a curr endtardeg eictuiiin closad, $.£9theipoweh theitimenuitauit mugt beictt soahatdheaphcitdnef mai n
circuit current (total current in notor) signal into a voltage signal. In
addi ti on, the Miamter idsebargeoforu ¢driaitetimg befagt dheotie can gateeoft againtafier adime lg;

"current conparison circuit" to conpare the main CIFCUIt current signal
with the QPheedse &@rtfr@ﬁth}lamealwamuugé@ qfﬁéta&f‘oﬁﬁa{%ﬁ ia§ dhergsig| gurpest di’aﬁbﬁ? ol
gat e- on/ gat e- of f t he tr c connect n thp or starting.ci.rc and
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However, the resistor used hi.s c CUIt sanpl es the current signal |n

the main I?‘%lt%Prer o Pé%ﬁ”tcufrnflt S!t%e oftflréé i gnal . Since the resistor is a pure
resistive %ﬁ%nti%ﬂ%stc%e&ﬂ” ot PF@ntﬁES’cMn‘f‘JmﬁZT‘) L1k tﬁeﬁp ly at
ve cause heat

the ampere le near anpere eve e resistor w oss at
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Though the circuit can start t e or, it degrades energy utilization

rati o sevaehydetédtiohredistor &, the Imi@ bnfotot dircuit it Eam@rtabik indimEircudi Eugttnt Slotich as
"reference current setter" and "conparison circuit", all of which degrades
reliabi | i duyrenf inmoator) signal intgpa fvohagei signat. dn additiem, ttbatnndmdjor atiliz<d 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 wWWOMMARYNQFINYENHONS wi ndi ng, and a pernmanently operating
capacitor C can be connected between outlet terminals of the primry and
secondary wi ndhmgbiecinedratilpast semieqofi heurresent ivventiaet el PEvAde ap iedisiive ses a

current nmutual-inductar L gnd,a trjac T; the .term.nal |.2.0f secondary coil
CrLaly ceinlhess A S sntr oha AC IRl dertird VLt BB reh B e O pousr ¢
triac T, 1agld the other termnal is connected to the first el ectrode At of
said triaf>T and the outlet terninal S of secondary w ndi ng of the notor

MD, and the tv%&seri%d}g{)]rga?{? RWifh 8 YemiSd "A)}e&t,' A iRAbEyE WA esE’Eﬁi&fe‘rofor'- Is

connected to notorf e power supp respectively. By sanpling

rel evant Gag1E-eRise A ORJSr Wint be pRRided! TROkaid WS cdnistises Q5tatdrtBmPbadd! &ifat can
effectively control heat |oss of the current sanpling system down to

m | | i wat tlehseighin{ary vindihend & tsédondiryorinding, amhaipdanaently op&ain® oapatitdrass”
starter for single-phase AC notor), and thereby inproves energy efficiency
great!|y. dan becdntdctad betweensiudlet ermuals df dheepramay rapt seaindanyi windingeweWherein,
conponents, and can be nore reliable, inproving reliability of the notor
starti ng sybindastiveheanéactessi sfartar rgmpisey a su@entimgualnindugton L ad EfriaoESake PTI ON
OF THE FI GURES The_above-nenti oned and other features qf the invention
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electric schematic diagramof a third enbodi nment;
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 diagram of a seventh enbodinent; and Fig. 8 is an electrical
schemati c di agram of an ei ghth enbodi nent. DESCRI PTI ON OF THE PREFERRED
EMBCDI MENTS Sepmigr fils atrgdexdiicat Beleentiftic dingran U€ 4 fivih edtboldaédtess starter for

si ngl e-phase AC notor are shown in the portion of the attached draw ngs
encl osed by a Pgl §pom dlectuet seematia djageam ofis sigth embatlimentyr VD bei ng
represented by a circle in dotted line. As shown in Fig. 1, one term nal of
a prinmary coilFigj7 fangleatii¢ad sehematig siagramg o€ & sgvepth emabpdvacripprtbcted to a
second el ectrode of a triac T. The other terpinal, of the primary coil LI
can be connect 8'%%6%?4@%1%%%%&% ?nﬁ‘lgpwqm‘ﬁﬁitng of a notor MD,

whi ch ' di ts, th nbi ned

e R BULR PRTRACIRT EAOPIERRL0S Tent, Lhe, comtl ned
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in Fig. 2, in sone enbodi nents, the termnal LI of "primary coi

current nassodated UMD HBeirparepReertelbes tigcle irndéthd lpewer terminal A and one
termnal of a PTCresistor Rt. Additionally, the other term nal of the PTC
resi stor Rt caAs kevoomriggt Bone terntited of e pantiret@tit ofle ci@emtfmuthal-inducdor IT.  As
shown in Fig. 3, in sonme enbodi nents, one termnal of primary coil LI of the
current copnnefiest tora second elsetredmad of @driewTonEha ethed wziningl of the primary

per mnent |y oger ating capacitor C, and the other termnal of the current

mut ual - i nefilck bean becspingrted o the eutet tergningd M ofprimaty Visdingfia moter Midcwhighr y
i ndi f th t MD. ., Th d el ectr.od ft [ T 4 b

Connect ec AR hEnBBAEs ALTEAGE. 1R SOps SOeRBrSdRh o Binet b wenhalz O na
f th 1 I | ' p
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wi ndi ngs of notor MD can be connected to t'he power termn
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
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As shown in Fig. 4, in some enbodi nents, one term nal of the PTC resistor R
can be connected to the second electrode 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 wi nding of the notor MD. The other term nal of the
per nanentdapadier@tandgthe apdei teomindl ddof peinconvdaadiad dfcthe meomiMial Thé othee
primary coil U As shown in Fig. 5 in some embodinents, one termnal of the
primary clefmhingl] ofpthetpresmanantlyeorerating eabaditod €z ot be conmectas tomterotieal afghe he
power termnal A, and the other termnal can be connected to the outl et

t erm nal IPWB?IY[SN Wedry winding of the notor MD and the second el ectrode A2

f the t T, Additi the two. .t |s of t
oper ating capdh HPTndah 0 SR ELPGTERot HE ‘SHneko it AP Lol e of

primary a%?reﬁx%ﬁﬂf&ﬂ%d%et‘é’} Edéaﬂ%% Bnéc?e% tggﬁeog o telﬁ}galcg ”Q{dﬂﬁgoﬁq‘& egﬁnnal

term nal and ry W n s of
connecte I ient s,
one or i ol % #ﬁmﬁﬁ%’c‘ﬁ?ﬂ@3?’5"11*‘@%.1“*8&““@nﬁ%*%%negd"ﬁ 108 RO VT 2

el ect r odesefendoblettidiict ADSST the @iR€ T.hedditibiRily! eHentvAR kerhiin1©BNQRE Yerrhdhehile
outlet termnal Mof primary wi nding of the notor MD and the other term nal

of pri margpeeading cabhcitor G lBan Gerdoanécted tolite- dutldu edrorindls Msing WA prifmaky gnd 7, i n
sone enbodi nents, one termnal of primary coil LI of the current

mut ual - i netoerdary windingbef ¢henmetareM D). oTleheorluntd watletolgthaal Zepfrpriadary and
primary and secondary w ndings _of the notor MD, and the other term nal can
be connecteeendary winslings s ithe metorMiA cammbe qonaeeted émitre Powiet fesamahB. of the triac

Lerminal M of Gf Rt dr Rycore THEPIDER: o Hrayna) Of Bl O P CEHES povier
be. conneaPatriit ol eGnRd SRtiTodA% Aol fla S8 Ik oRFIEMAS iCARRESHE be °2"
wi ndi ngs gyl RFmiFRE K of rﬁ}'l |3'1ar§/ %ﬁﬁﬁ%&fﬁﬁk%ot&%\d%‘ﬁ"}hfé @thgﬂ tgrmi%ald coil

enbodi nents, one term Cresisto can conne te o0 the

second eIEpgf@g@uﬁ&t%utﬁaqngﬁdtmT and the other termnal can be connected
to the outlet termnal Mof primry w nding of the notor MD and the power

termnal A As shown in Flg 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 LI 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
secondar ycirpiticah be @ptitab androptmal currend vatiattnotharactenidti¢ ban beipbteived, ire. tthe
nmotor starting -5 circuit can be optinmal, and optimal current variation
char act erstarting cogantois kih sinaugh at the beginping of anetpr gtartup raadt lowsenviugh afisough
at the beginning of nmotor startup and | ow enpugh after . conpletiqn of notor
start up, Sgples %o(’t{ Polg etartuRe s 25 48 treget M redl cASElead Shes Hbtongier

starting s(siaquiCUiI' .By choosing a current nutual -i nductor with appropriate
par anet er 8 PRE'T W ac T can be triggered during motor startup but will not

tri ggered dur i B noLRla QRRHARLAN-BlplBEn IR b opADBLEMA L hIPLOT 3 BE L | 1O

circuit can be ro y durin tor “startu curren

nut ual - | nghagid dhrih nidi6t Gt Mo &iGARIERARhARLH SRR oCReaRIBg  he

nunber s wi ndi ngS of primary and secondary coils LI, L2 and an iron core
or magnet thereb Pl Mbiod stastR|Ctifduit (aaHeWoRBOL&] RSWERIY Hhﬁﬁ%o‘t’grtdfdrﬁlpaTﬁélor t
time after the notor rotor starts to speed up, the notor can ensure the
triac T sairtenhmstubl-onuget B-inthestimu@ chwbgelicewbiid sdjadted by cleosirightbe numbent
output fromthe current nutual-inductor L nust drop automatically to a

| evel t haef windings iohpriagaand sdsendary icoidel.&d.2 gud a irpn cdiesgronagestic ichee withar t i ng
circuit and acconplish notor startup. The current in the primary coil LI of
t he abovesPetifie Petformangaps pPRIOPHAE- L behaves specifically, depending on the

notor MD, and pj.ght not certain drop automati cal tp a | | that the
o et out pat Wifhihe SefEG Afoltby oo aRY RS i sreeh iosife Doter VBl rehaioue o ¢
trigger t L1 ac t] t he t,or _rotor d c , at
oot e tisd 2 lentD frohl BRe o R 8 ealeRb sl 10 Apt fusrB i AHER. i b
fairlyv hi ; / e o ) : Y |t
the cor oot @i oD miA op Mbrdlichlly to 161 Heklihe Wl Gttt e

aut omat i c@ilpbired Gotddto HRY@InebhBE stahBioirchit Bhd SstbRiplish hdMdrtisietupecondary coi |
L2 can't trigger the triac T, the basic circuit showmn in Fig. 1, 3, 5, and

7 can acconpl i Bie ¢metedk is thargritfary coilttioof tharapoadisirkéndmyutGalridudtor Hbekmes, | f

the current can't drop automatically to the |evel that
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 her etempthaarstiarthe g irgstdtort reacigisniss Counl@r pointd\ghé hesidtagle héltekitoghe
current fromsecondary w nding of the notor MD passes through the PTC

resi st or maxitriuen galag,twiigh ¢ erpwigh to diseorEQ the asdtst startiggrmrcaitebowe thte mofiock| y
and thereby the resistance increases quickly. Wien the -6 tenperature in
the PTC r¥d) entess inteoneal enesationiate rA R that, ag regulated; byt ts deresaid Priasiptesior he

e BT A LTGRO oG P
regul at edcol?l)i,%t mhé wfe%?bﬂt&?—lhrﬂﬁfc%r ¢ cafl't (t)ri g%t ffl%#llle?cnl‘ .aﬁl%reafgxleuﬁlte rﬁ?&&i S?%Ehg]? t he

current nutual -inductor e curren rom'secondary COlI

current nytbgl i Hdrhedted b 'lételg,r iaﬁ’(geqiee ?gﬁy}ésg% Tosest E%@ﬁto{nﬁi tﬁel?@ti}nﬁg or

starting circuit 1s disconnected conp t he resistor loses

current aRfhpbRGr€BYgihd fo drofMAReA Y RmMPEALRE it e TP resiUrb IOt LVANRS Adakr € 1N
the PTC resistor drops to a value near the tenperature in the working

envi r onnefhk terhperat@re inths siopkiag tehairorinient it isdignpbssibletthat thé aidd Tgn thed statdhg can
be triggered by current output from secondary coil L2 of the current

mut ual - i nelremitorarl ,bes kniggerdadn doymotment Moutpst ifronm oveneridagp exodlt iLEN of t tht ecurTidntis
there is no current passing through the PTC resistor, and thereby the PTC
resi stor wtwl-mductgeh@meéhhmor@égmsmnqrml ensrasionvte Iy, therg is edewrans: in

that way, the tor startjng. circui i1l keep in that state, ntil the
mot or ND RBYPS throyahde ?ﬂ‘ G Faistors anaherr Bherhroresiion val et Sutsipte BEARERTDNt ext
of certai r ef err.e emhodi nent s, and exanples, it wll. b nder st ood, by
Chose sii PP BIFTor VP RIoRS PR L b aase HE Thotat g ot P K B S
specific Atﬁtl%ixﬁ&]opﬁ)ﬁgst%gp()di ments to other alternative enbodinents and/or
uses of the inventions and obvi ous nodifications and equival ents thereof.

| n addition, Mitlllcﬁllgﬁq‘ﬁ@geailnvglﬁgdngtﬂagg,?DeéH dfs@l%isé'c@ﬁhmeﬂki&B&xﬁ‘%‘f%eﬁﬁﬁ"préﬂ&%@ and

described in detall”, other nodifications, wh are wthin the scope of
these i nv@ntddamsnts whd bxanisled, eedlill be diREst6IH byt BoédkeledOin thK httlthdtthd prescnt t

based upon this disclosure. It is also contenplated that various

conbi nat i immergions Wxteaxdnbeyvatli thes spcifidaby shisutoded cerhbadimerts tndther 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. It
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 nrents can be conbined with or substituted for one
another in order to formvarying nodes of the disclosed inventions. Thus,
it is intended that the scope of at |east sone of the present inventions
herein di scl osed should not be |imteadlAMEhe particul ar di scl osed

enbodi nents descri bed above. -7 CLAIMS An inductive contactless starter

f or si ngl k- phséndactinetcontacildser sarter foaistnglophase A6nmotare svhereinasad moivposed
of at least a primary wi nding and a secondary w nding, . and a pernmanently
operating capfaBPfisss Tstalor competfdicatdersha Pigiasy thrdipg apde seeanderyapding  saj d

A R e

2 o Sa10 YRR okl SRARECL S AN CBRMTISL EShPm AL,

triac T, and the ermnal”is co S

said triac T afdndRGuQd L eindLEE "Rl wiRr8h, oRECARAR! ¥t YARHINY BfI BRLHsA1BL O
MD, and the two termnals of primary coil LI of said current inductor L is

connected to caakst MBEA6r Mk 3bghdchd thAMEEats ERRI¥de GesPaEd iR T, and. thd ldeher
i nductive contactless starter for single-phase AC notor as in claim1l,

wher ei n, one terfnénhatiisednneétedta thrafiystelecirode A1 of saddririhc Quanklahd outled tegindral B of S
connected to the power termnal A and the second el ectrode A2 of said
triac, and t hlecadheyrwindmg ofzhidinsotoo N cind dhet tvot thieminalstolf ptintagy edihkl ofsad
primary w nding of said notor MD. 3. The inductive contactless starter for
si ngl e- phase cBTenigndictersl isroapegted o saighaeter MD andthenomer supplyprespertigly coi |

BRI TR LMoL RENSCN 8 R
8 SOt b R RSSR P EOS AR kB e ARG LATISY,
termnal of p{LIRH% £OId e!iﬁtro% ﬁ?&ﬁsa%ia&%d!tﬁ%?&&ﬂeghg{af ﬁc&) ﬁ&éa% @ one

term nal of “sard pernenently operating capaci and the other term nal
i's connect ed dyflef BEniANE MEIf prin®ir Wi in§_c|>_P§ai@§1%Rﬂ‘MDy wi ndi ng of said notor;
I's

t he second el ectrode A2 of said triac

3.  The inductive contactless starter for single-phase AC motor as in claim 2, wherein, one
terminal of primary coil L1 of said current inductor L is connected to the power terminal
A and one terminal of said PTC resistor Rt; the other terminal of said PTC resistor Rt is
connected to the second electrode A2 of said triac T.

4.  The inductive contactless starter for single-phase AC motor as in claim 1, wherein, one
terminal of primary coil L1 of said current inductor L is connected to one terminal of
said permanently operating capacitor C, and the other terminal is connected to the outlet
terminal S of secondary winding of said motor; the second electrode A2 of said triac T is
connected to the power terminal A.

5. The inductive contactless starter for single-phase AC motor as in claim 4, wherein, one
terminal of said PTC resistor Rt is connected to the second electrode A2 of said triac T,
and the other terminal is connected to power terminal A, the other terminal of said
permanently operating capacitor C, and the outlet terminal M of primary winding of
said motor MD.

6.  The inductive contactless starter for single-phase AC motor as in claim 1, wherein, one

terminal of primary coil L1 of said current inductor L is connected to the power terminal
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connected to the power termnal A 5. The inductive contactless starter for
si ngl e-phase AC notor as in claim4, wherein, one termnal of said PTC
resistor Rt is connected to the second electrode A2 of said triac T, and
the other termnal is connected to power termnal A, the other termnal of
said permanently operating capacitor C, and the outlet term nal M of
primary w ndiAgndfthe sthietitermiral is\dannéctedltocthe pAtiet teinsinglovit Sfoiriregs vehdihgof for
si ngl e-phase AC notor as in claiml1l, wherein, one termnal of primary coil
L | of said caidrmeetor Midand the secdrsl afestrode A8 fsaidittiac fower terminal -8 A and
the other_termnal is connected to the outlet termnal Mof primary w nding

of sai d frot orhenmsugtiye cortadilesy sarten fersingawphase 49@ nﬁp@&lmcmmﬁ, wherey @ne

wher ei . -one FTGRHOSHOG GEPSIOPRET BENGHBH ore toREHREcrEA L o PR dond
el ectrode A2 a?xf tliﬁaétger treﬁl%%al 15 cO te%qg Ot h?lrgt tte%m[ngpﬁlll\fg' pélﬁlgargf ﬁ&l{lg 8? (S)ala he

out | et ternlna I mary Mﬁn 1'ng O Sal

terminal of r}ﬁwpmgﬁdrihelmﬁe e 8 BN DHEGR! lren ey ncuct | ve

contactless starter S|ng ase tor as In C alm erelrn, one

term nal ©f spiedndudtive e@mhalé@g&t%er%r slﬁglsxpﬂa@CA@%dt@r 48 crpmbl %@re‘i}woh@
terminal Z of primary and secondary wi ndings of said notor MD, and

ot her term natrmifaladnariciuednt indudtbel p@snnt&edrionhk cBmbired o&ﬂeouednmhlez tofode
A2 of said triac is connected to the power termnal A 9. The inductive
cont act | ess giramdrgand sacosdaryg Mendihgse sAG mutboMIysind theodthérrte®ingliec@inactedne
termnal of said PTC resistor Rt is connected to the second el ectrode A2 of
said triac T,to thepowenéeraingdB; therserond electrode Aded seid tries is kennngtadde theqrowienal M

of primary w ndi nq of said motor MD and the power termnal A -9
termind

9.  The inductive contactless starter for single-phase AC motor as in claim 8, wherein, one
terminal of said PTC resistor Rt is connected to the second electrode A2 of said triac T,
and the other terminal is connected to the outlet terminal M of primary winding of said

motor MD and the power terminal A.





