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APPARATUS AND METHOD FOR | NCREASI NG EFFI Cl ENCY OF

ELECTRI C MOTORS CROSS- REFERENCE TO RELATED DI SCLOSURES
wQabios/1836% | nuati on-i n-part disclosure clai ns tPET/US2006/020764

benefit of co-pending U S. patent application No.

e O A

patent No. FR 2841404. BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention This invention relates to
el ectri c ERABS-REFEREMCETE BESATERNSDRCGUIGSURESe
particularly, it relates to a notor or generator that

Tl‘f?fﬁfrﬁﬁgétlﬁ-lngpgﬁﬁﬁclgétgg r?%r?lh ‘ﬂLeeﬂé:r?élﬂgérSfe%o-?e@n?%‘FJ 8. ase
ap@lwaénonauo ﬁQ/&QZr%@nfnemoéaMZQDm besamednygioe auhioh disckesure
n
a0 a1 S EPCAR oA NEAbLLTRTE2080S i58185e 28 2g02. now
Frenchspademidio. FR84148dase notors are typically used when
t he horsepower requirenents exceed ten horsepower.
U. S. patent No. 4,446,41 6A to Wanl ass, granted May 1,
1984, entitl| ed BABKGROYND EFHE INVIBNTIONe Havi ng
Control |l ed Magnetic Flux Density" discloses a stator
core having main w ndi ngs and additional control
1. Wighdl bhige . lnﬁmoﬁl ux density is optimzed in a pol yphase

machi ne b ntrollin he f ensity in the at or
THE e R e o SeRhr Mlors s P massesttao flore

pa\MiderI?Qlt lréiaﬁé@ lﬂ@@ n%tonao tbﬁth@%ﬁerﬁfé& dt BGJerg Bghafficiency
O\}éruralt of W|n i ngs where each wi nding represents a

Adreadyieage of 88f%ici t ors are connected in series to
each of the wi ndings. The capacitors reduce reactive
ower. An additional notor w nding technique is also
2. @eé‘ré'l'ﬂ@@d?flﬂr’ﬁ PEQTAh pat ent application No. 2508374 to
: t I
S B ek i SRR oo~ el s 6 T RRse
poreey iapplicafipnss tTaeir rangrimay extendifroo e&@etwnaé hetsgpower up to
[ C
oS tertlen Aftes Pris o R BRER, ot IR P IR Gopover
repuitemerds axdaectten hoteepowgr.power factor and an

U.S. patent No. 4,446,416A to Wanlass, granted May 1, 1984, entitled "Polyphase
Electric Machine Having Controlled Magnetic Flux Density" discloses a stator core
having main windings and additional control windings. The flux density is optimized
in a polyphase machine by controlling the flux density in the stator core. More
particularly, a main polyphase stator winding is wound on a magnetic core and
includes a plurality of windings where each winding represents a single phase.
Capacitors are connected in series to each of the windings. The capacitors reduce
reactive power.

An additional motor winding technique is also disclosed in German patent application
No. 2508374 to Wen, published 09-09-1976 and entitled “Single Phase Induction
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i nproved starting torque. The WAnl ass and the Wen

notors, like all notors heretofore known, operate nost
webdocassnt |y at full |oad and are | ess effici entT/UR200€020764
Ioad conditions. Thus, a conventional notor m ght have
ower factor greater than 0.90 during full |oad

JiWepHisclpses sPSiRPh3secTeier Baving b Siartvdadings tq ipgrease

tHeOREk cAPRMOEVolERBPARN &é@@’ébl@é@ﬁé s.hp% $heRE indRYI6h fn%tor
percentage proportlon of power actor to supp

hayieg §yo sefs i tad peinpe tm@rtomde aobe’f@r SHNNiREhPO WY fat:tooarmban

, Wedq Eiamin rto gs thirty percent (30% nore anperage
an one r g at unity power factor (0.999 or

1 00) . A generator suppl ying power will be overl oaded

TRY v g‘W&n FH‘ k%%ﬁ&oﬁ%r ofdre kn N QRgrate most

Si nu aneous y trans riVer
effigiebtiya) full {deatand 4re lessaffld;lhatm mu\cbadmoedmm g’ylus 0]

o RO St RARFHEF PP, el Rt eRD g gyt oac

camditionsheamigepowern factohef 60er Iekaat w loAd.cor di ngl y, use
of notors that cannot performat a high power factor
at all loads is contraindicated. A notor that operates

Agtoweer bbgibappegserfeacé Othesatt Rl érsk paetsentsyd prepeftion @f the power

i SR ECEIOHLR SREEBREIATPPY d Ay TUURAED 40 power actor

uééﬁihﬁ@ﬁ:@éént CBERF HhoYd 8 péfé@e'tl%ﬁén@ﬁﬂﬂnir@dattdhﬂ? %@/eﬁfa%tor
ce

edu because such | ower efficienc oads is
(G309 AEPB A geieraipesynplving Bewer VPB\P@IOVﬁ'&%QQﬁdst thetsypplement

of é’rﬁﬁ QefMand 298 vl Qm&l’ltﬁﬁé&h’sl)ﬂttraﬂs%\’ theed tﬁé’ﬂﬁlvér Aﬁlﬁéelrb?‘ﬂ?rbme

been considered to be inpossible to at

thet willnesd that napelie more pRgray &0 p@ﬁace fosdhe newdgrr@mddlil@e new
dé\’ﬂﬁﬁ‘d It kll%W%E% d@l?ﬁigﬁfgcisag W@E%n é‘rﬁﬁncﬂ)el‘?{e d'Eha a'{g%ﬁ Iﬂ'{the

st and ena ty is even gre
p@\M aﬁfﬁf dxosoegirglnfuseref mdersdbat cannefneyforyata High powerdfactor

Qﬁga&@lssc%ﬁﬁ'gb}ﬂlc%{e\ée percent (75% load) or if such

notors are ough V. F.D (Variabl e Frequency
Drive). Wien a notor is reduced in speed by reducing

t [ ' [Q i N .power
AntSot BfEts d SR BRke ROk Nriliondh B Rore pogass
Hawpgerathefmnmwemnumr widdsmxitas He®B@pr mahy decddes.tBét rp?me

c il nsu 2 1. .03 ((30, anps. % ,460 volts, X

a5 Shers gy SRS Erfatnciindi ing Ogds St fiToto Areyeqsioed
because sgctaiowan efficianey at BWHoads 8. fm8nhavieht featud® of motors. Power
factors in the range of 0.90 and greater at low load conditions have been considered
to be impossible to attain.

Any producer of electricity is penalized in its production when it supplies costumers
that use poor power factor (P/F) standard motors. The penalty is even greater if such
motors are often used at low duty cycle (from no load to seventy-five percent (75%)
load) or if such motors are fed through V.F.D (Variable Frequency Drive). When a
motor is reduced in speed by reducing the frequency it automatically drops in power
factor.
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consune 2 1.03 KW The anperage increases to 38.83

anps (38.83 anps x 460 volts x 1.732 x 0.68P/F) The KW
w@omsasses by notor (A) is identical to the KWPRONES086020764

by nmotor (B). This means that to supply notor (B), a

power conpany wll have to produce 29.4% nore anperage

out of their generator than to supply notor (A). The

FGleé}ééfn?dléWA hiAdr (A mﬁews thitg (8bearhps &t fovir h§ndrw Iss@ 6450) volts

driven by dlesel engi ne or a steam turbine.
2} 33 Rewebiacsr WihaansgsS! Gh Wl 1P bampsgetiy valtss!. 750% 0.8
pifye direct consequence of the above conparison of

notors is that it will cost 29.4% nore energy (diesel
Anefber mets|(B) efithe saae| H.Relunningmt emaveradecP F0f®.68, wilbalso

(e @% I 0 b
congﬁjded mt théerngév’\kﬁ anc r?t%tgctaér §)3 agﬂf%suqég%gaesn%)fé%
valtsrx 1.7¥82 2 0.68P/KW t han the owner of notor (A).
Al ternatively, the owner of notor (B) should be

required to convert said | ow power factor notor to a
The KW poneeimeidboyt motarga\pis idétiatl 1o shenkk@tieshsuhteerby instoa(B). This

[ ' h h f
i BRe BEE R lngl) i (B o RlerioB5PREY Rl AVE R RSy 2 more
ampeiage out a"sﬂhemgeaer\étortthm orspgly meta (A)eqihbfgenerator that
venklona For

Bl o he Pt YRR ol e Besn Gty o SeRp tibine.

Cantented thanaoiod tieht (gads @n@@mﬂ:’éd@?@ﬁera%&t&tégdéﬂg}ég\@ci c{&‘tﬁise%uence of
yi e

a rage by 460 volts and
the FHOVRUPMRBERON PIATORLS At Tl CastaikATodnars, Bigroynigiesel fuel,
cdﬂl tefhd&hé’lhﬁe)% pPofiite tﬁ@sté'm%Woﬁnﬂd:r (B tHand8r m@fb‘ﬁl éA
.93 anps with a P/F of 0.98. However, |n vi ew of
prlor art considered as a vvhole at the tine the

It e&ﬂa %@tcolnemaea kR trY@&NH@rQﬁ m (‘éB?%hB‘@H #%?Yﬁé}a?oﬁ% 21.03 KW

hose of ordi naréskl in t ors how
thémﬂiﬁ awpergfingotpn )eég@rnamlxpawe@wm@roquotorf (B) should be required

to%ﬁ%ﬁ s§lﬂ’%@§w§ fabtdr n‘]é\'éf dal %EB@ePfa%?o‘?%?thpvent i on

i ncl udes a pioneering net I pr ovi ng
ef ficiency of an alternatlng current electric notor

VV?'I%{ gjﬁe.ﬂ%c@ éch&“_ll% éﬂﬂﬂgﬁggm(%ﬂ{%%&?%ptgét |ﬁgreaaé%{ﬁ g owe??actor

novel
ofst wptor ¢b tisatllesst Ebrreggwisfriaqmted@rperfsrma diwen task ivissd vis the

d .
oA teehBba B) CoRuARBRRC 1 &l Roiche 5 B, fénp pover
fattoe cedd dnadnweasedds’uoz(k% 'ﬂwﬁtﬁnraérﬁtwmdmtto 26193 AP CA{IJLEI?Iymg
n e s S WO
tnaE A 08 oY AR oIS R TR SHE vidliner oarbon 1Bt tne
curient deairt i @383 avhpslivitl al FYFaF 0168230, oesitigd witl alFFfof DIB8. and
26.93 amps with a P/F of 0.98.

However, in view of the prior art considered as a whole at the time the present
invention was made, it was not obvious to those of ordinary skill in the art of motors
how to substantially increase the power factor of motors.
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nunber of turns of the main w nding and may equal but
does not exceed the nunber of turns of the main
woweditsgss A capacitor is electrically connect ePICT/IS2006/020764
series wth the additional wi nding. The additi onal
wi ndi ng and capacitor are then electrically connected
in parallel relation to the first w nding. The
addi ti onal w ndi nguigARNosCtigd INWENTUSISe rel ation
relative to the marn wnding so that current in the
first wnding flows in a first direction and current
Théé‘Io pﬁgg?nﬁﬁﬁ%ﬁtitoﬁgﬁéhljé#ss{‘éj galag%%# r@’\ﬁefh%ﬁ %ﬁﬁﬁ?&ﬁn%g{eeé?ﬁél&&y of
an péeraaing cwreilt elgickis rngtoaﬁ@roeaﬁamlltrengeméowatmmeel from no
Iosé@@fdﬂ W?a;tg Tgtﬁa'ﬁ%rﬁﬁﬁfg‘éeﬁ sfétrpfs] %Ilﬁde?;%% gteﬁa%? Eéle&c(!‘qzé ﬂlrsgwge
Sl¥¢1 fcé@ fisst aandueladand ersabond widé nigs f@trﬂjsem}mdcnohduﬁor so that the

SRR 4o ] B sS I ST i bl o

fmawanﬁhamioélng iandrine sedcmdadadudtor is tworinddp fornt ar additional

wiie IndhbReRES: AR drbe Attt WiRing s skt Shuarfs ffhipe
nwmbe#e:tfﬁnms rméthe malnlvancﬂlhg ahtl mayvéddaag@todgdtégrﬁr?t @ched the number

°fIr$HmP.°§%"ﬁ Wa'”t “H'@d@er ?&ﬁ?aﬂ{ozlwne's?}”?ﬂw C&PF%‘F"EQM ﬁ%f'es with the

addlﬂdrﬁhWIrﬁlir@C The GdaBibasl Vﬁhdlf"lg’ lahd Icap@bnbv a%“th@ﬁ@lédtr‘i@'lly
tarn a resul nd di vi di

factor nt ng
cqige Rt PeraflreBod fu hedeivinaot Threadkiiarsy s 5 connected
in@&Wirsé eatbtidraeldive ft@{HeSmélH vﬂndﬁﬁ@ g6 tﬁd’t %mréﬁ‘ﬂHtth@fn%@w?hdmg

106 to_ about 0.30 x The first and second wre
flayysp & Tpedieastian pag C%erﬂthrathet ariditiangbwinging: flayrsan 2egasanaf
difddBoh bpSdsite!th teSfikEdirertigheat er than the

cross-sectional area of the second wire size by a

rati o of about two-thirds (2/3) to one-third (1/3).

{

T T Rql MIdAs Bl oL dho AT CHSARbr bt BUBLAR eocr
phasetef ersingie @bmuﬁlphﬂmelﬁgtrlcmtsrewnd conductor to form

the additional wi nding. Such wi nding of the additional

winding is perforned for at |east part of the tine
Inwhraegormiecmotoh éhree e thef mainndindiggs bed thres of theratisitionsl

ihS; t t t hipe .
wiginf shSLEE oL o B B8 oLl Hioghi of ol ve
configuratibn). Ioad condi ti ons. As used herein, the term

"alternating current electric machine" i ncI udes an
alternating current electric notor of the single phase

Toodetemmhihe }wmasaiué yspmehawaamn@é ihegisiofdrads SoPiRa T@pacitth # series
w&h tli'l a%d%uonal wmgmg, the current drawn by the alternating current electric

motor at full load is determined, as is the line voltage supplied thereto. The value in
microfarads is obtained by multiplying the current drawn by the alternating current
electric motor at full load by an empirical factor (a constant) to obtain a result and
dividing the result by the square of the line voltage.
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synchronous generator with at | east two poles. For
conveni ence, the follow ng disclosure refers to
W@ bk@et184565 not ors but it shoul d be under st ood t PEL/US1966/020764
broader term "electric machi ne" as defined herein may
ubstjtuted for each efe enc notor. The
TR oEPTEpLaRr iR afige Fin SbERGEAD kol Mebaia et
wi ndi ngs just |like a conventional notor. However, it
rs,in that an addltlenal wi ndi ng t hat erforms

Tl B 366K W eSO SaHbS0 6k PcIossEatonal arca of the

flréﬂ\ﬂiré tsi@@@é gﬁ&at&ltlﬁ@ﬁ th‘é &é@éédtn@ﬁél'a\‘e&@ﬂﬂ@%%@@hd Wir8 81DV a
capacj t or, addi ti onal w ndi ng

ra@ﬁﬁéép?‘ﬂﬂwﬁﬁ@“@ @@t rt‘P é’ﬁ?‘lﬂyr%@fﬁiect ed in par aI lel to
the main winding. Significantly, the additional
winding is reversely connected relative to its

Thesstepichwindingihe fifstrendactentotfpmme thenmaini wisding asprsferably

p%rh%ﬂ%nrﬁul%eﬁﬂ%l? Wl thdSte leﬂmﬁ%{Hegse'cﬁn&’ Bgrgﬁ{cttc?r th 90rm the

direction of "current
addlitirmahyyinding: &_uob wmcﬂm@oﬁ:ﬂne raddltlonalavmdigg ishpertoymetiHer at least

oS A0 o SRR P e SBRREE LIS

si ze capaC|tor alloms t he precise phase shift required

od, t rrform.The total r 0ss.,
ol XA i R0 8 oL Bl BiChekNonitee 4Lk hion
eﬁ@darlcy ower allioadicogditionsaNsasat édrdig, thé eeriresRe@atiNg current
ctive ra

oLsBie PG iR 8 SlPeina.firisrbelesieetviohal haringla ghase

od eﬂltrmds@wmmdMQ atheast tHree PRASESWTAS! tBEm BRD lﬁclﬁdﬂéegé

ti onal are roximately two-thirds (2/3)
Sm %W%ﬁ&%‘éﬂ %Mﬁ“% Bﬁ'ﬁaﬂ tpe mi%%g FRReonyepiense the &"pwm

dacReuef refhotd elebictriotod Kutitzhoal B&hﬁdérstJMtHaﬁWEer@er term

further jnc|ludes_a novel w nding nethod

‘AP RIachiG: 5 PErRd SATBlum i baystT.tep derieoh aeegencerfe a
moter. W ndi ngs of the electric notor are preferably
built at one tine in one operation, as a single step.
The present invention also includes a nethod for

Thahevéiadiddise H&?or‘fﬁklﬂ?invﬁﬂtl |ﬁ5lgg@!{ Adi \fvfﬁfdm g?ust like-g

capacitor in series Wt i ona
cenryeadPRy meatar. dtowaverniitcditéraimthat ag additienallwinding that performs a

d@rsgﬁﬁ’étﬁqnoiﬂﬂ!:tl drfs LD rfﬂ’?\tlly éﬂ:hlaoldﬂ%ﬂalc\lyﬁgﬁgtle zf%‘(eg’crfcgﬂly

I nversely proportio uare o
coiylectasein sehes mjha@pamtcprsEamh adqjllc»rmﬂwmdnzg audhsa@Eatitondre

a _range. between 0,25 x 10

oo Al BB Y Rl R S0 T 3B
wmmg idirexersely thenqoted mtdtiveny i asutiated edaidl @nding $é thabthe

d t |l ected to nmai n
dﬁ%cﬁr%ﬁof g@lrﬁqt ) 'h?ﬁlg&ethgﬁ@rlrlm \%/%dlr}é lg%ggos&e to the dlrectloln of
current flow through the additional winding. Moreover, the current flowing through
the main winding is out of phase with the opposed current flowing through the
additional winding. The proper size capacitor allows the precise phase shift required

for the inventive method to perform.
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second main potential lines of a line voltage. It
further includes first and second additional w ndings
web@ei1sis6nl | y connected to a wi ndi ng capaci t or PERUS100€020764

first and second potential lines in parallel vvith t he
and second main w ndjngs. The first and th
@1@ fﬁacn@aa serinngl algaRiithyuirg gﬁ%ql 9 g2cR Fiaen Ard ﬁqietmal winding

i9 BRitdetodhé sdpeRtve WndiMagiin adsor@sricRtvith 4 bisthctRR%atio.
second mai n W ndi ngs, respectively. A start wnding is

Shestiicallys diheje therintal cwgs seetinpaharga by definedassenityi fhendine main
WiR@n§ hasth @bk men&l h&4 smrip%xnhb v hirs ?J@Léft unity and the

capacitor. Aswtch is electrical connect :
addiionelavindiog hasia spsasrrtignarasea Phakast ongtkirché1/3)f unity.
first and second potential |ines. Each first and

second main winding has a nmain wire cross-sectional
The wyentiont furtbesiboluties ainoreltwinding osthabior trenalteraatem @irent

e MA35E B, RO B SRRy

att anestime IncorEheypsaraticn, \as|d siagle stdpt | phase wi ndi ngs. | he

i nvention al so has other aspects that not only

i mproves the power factor of a notor but which al so
Thedwsest |h1’/érllwataiso:mnl$|da$)tainm1hoc8f&|r ChicRERIRENVAN, G THE

d f th
mGEBIALS: ot e raprelipsfit sefts il BF enior wisdads b4 Fabfor
velge v inmofam@sqg dN‘edilgi‘prdJFFbrchaPEb thEldetual fllSodd current and is

gle
'”kﬁ?fég a&rﬁr}mt |9naé ! eserlljta%t I@iotﬂe%% %}queg'rgl'hgrﬁﬁmet S’Iﬁtor is multiplied
by g@b@esmt&tmmﬂplgm aébtbmm\mgeai ra‘Hg'eQJ’et\ﬁéén 6283 ROSPARPE 3 X 105,
el ectric notor; is a diagrammtic

representation of a pr| or art three phase delta

AGHald Ws@téle%”tn@mo%r aé:do%lngtd ﬁleﬁ)rrgéeé’}g A, ‘?ncludes first and

representatlon of rior Lase
SQCOAE iMAln mncmeSequ@@tfmalty qepneeted [ gmain cemamu mmtaanddmtcand

séc%HEI ‘?ﬁa‘?ﬁ‘%@fe’nﬂ@l IPks %%%%I‘Pﬁef J%ﬂ’rﬂ?&r .r?&{c?ésef%tr i SRLRAYG

I Or
ad@&tmretwmmgsmhe@flcaﬂyspaneqtmtq @wrr@mngocapacemt andcthendirgirand

sé?;fongrb‘éte%blqrn 25t pafai& wi h fhé fi taﬂer %?c?rgc} Akl rr{ wg\ﬁ @@%Tl&e first

vaI connec
and the second additional windings generate magnetlc fields in opposite directions to

their associated first and second main windings, respectively.

A start winding is electrically connected between a preselected line of the first and
second potential lines and a start capacitor. A switch is electrically connected
between the start capacitor and a preselected line of the first and second potential
lines.

Each first and second main winding has a main wire cross-sectional area that is
about twice the cross-sectional area of its associated first and second additional
winding. This two-thirds to one-third (2/3 — 1/3) ratio applies to single phase as well
as multiphase windings.
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not or having four poles; FIG 8 is a diagrammatic
representation of a single phase electric notor that
w0 p@enprat es the teachi ngs of this invention;PEI/GS2086/020764
is a diagrammatic representation of a delta
rat on three phase el EC{YIC not or t hat

ﬁé’B'Pﬁﬁ?%? 56 Ne Qe 2SR ig 1510t 91K I RTpues ihgrpovr éactaf a
nictorsbud ivbihedis@idduice S RTRERNSoRELARLIGT. a star
configuration three phase electric notor that

i ncorporates the teachings of this invention; FIG 11
s a represenpRIEPDEECRIPHONIGIITHESEARINGNNEC | on

of a four poles on déelta adjacent pofes, three phase
electric notor that incorporates the t eachi ngs of this
F f.
S e S PR R HBh Tl
Megg ém thegrccompeRyisgidnamings rwhieh:G. 13 is a di agramatic
representation of a delta configuration notor that

i ncorporates the teachings of this invention;FIG 14
FiG 1ds @i diggrammaticoepresertation at & prioradrt anglbauhaée ele}ric motor

D T BB SS90 BB

maipr esent ati on of a delta confi gurat| on notor that

o T TR HTER T —

mthrFig 1, it wll there be seen that a prior art

hase Ior i S ically depicted and

Pt A B S dpeleBnitalit A Biorzo! taleebibav sar viguration
elpttesenotmt or 10 i ncludes a run w nd| ng 12, a start
Flgg %di n%é%g ang. a run caf) acitor Capacitor 16

2 Odn Jslirgremmalic ieprespnia %Of%ﬁ'@tﬁ %r@gyraapn gfectrigamotor of the
pridraft sequence, when running speed is attained. It

2:\‘0 not i nprove the power factor of notor 10. Current
FIE B Agliagra U&ﬁlcmweﬁ%}atm ¢flasiar senfigaratioh eteotiic motor of the
prwr@ﬁr ng 12 to determ ne the rotation direction needed

e notor g@_ll ication. Single phase electric notors

F 'G%Mmr?mﬁﬁ%mta af & windingcinjsavs! conndatios dori segriariarhelactric

mg@phg\l,,ﬁgl%rﬁgmtch or a disconnecting relay that forns
art of e start winding circuit. An accurate

F'@agd% ﬁ &tag@wﬂmatlc nepresentatiqreasia single iphase electricanotbattads
bb hﬁ{ﬁf 'o‘i"tl‘ﬁg e% r{he el ectric notor,
enhan

St ar Tor que, starting and
FIG 9 IS a dlagrammatlc representatlon of a delta configuration three phase electric

motor that incorporates the teachings of this invention;

FIG. 10 is a diagrammatic representation of a star configuration three phase electric
motor that incorporates the teachings of this invention:

FIG. 11 is a representation of a winding interval connection of a four poles on delta
adjacent poles, three phase electric motor that incorporates the teachings of this
invention;

FIG. 12 is a diagrammatic representation of a delta configuration motor that
incorporates the teachings of this invention;

FIG. 13 is a diagrammatic representation of a delta configuration motor that
incorporates the teachings of this invention;
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running current, and tenperatures. For exanple, Fig. 2

di agrammati cal |y depicts such i nproved single phase
w@b@ei180565 not or, denoted 10a as a whol e. Mot or PADES2006/020764

i ncludes run winding 12, start w nding 14, st art

capacitor 16, centrlfugal switch or d| scgnne

FiGel4ip m@agwawe@éﬁ?&ma{t'% 0b@ Stari(gy. Yieandgyra ion ibtor that
mc%ﬁ;?c%ﬁt%ﬁ‘m% tach#gs %?f?{g rﬁ‘{lér?cfd)noéndi prior art three phase

ng mairn w ndi ngs 23, and 25 arranged in
Fi@. teistadiegramnyalicrepssentaien .oéa getia corfigurtiam metor thaé

.\ are denoted R, S, and T.
'n%?%&g%gi%s]é)geagﬁ@a%gm ﬁgé'?tg%r esentation of a prior art
t hree phase notor having main windings 2 1, 23, and 25

arr anged Hpk @ AONTGE TR E#gﬁREHEM@%mWNwe
| ncom ng denot ed
R S and T The center point of the star connection
enot t t hr h I LG
e TGS D P B sBPRTR AL B RL pebPe
dlégwm%atleﬂlwl deﬁftﬁédi an@tenotpd by itieau tedereaps humetal dA. asTéhwhole

star or delta configuration is internally connected to
deliver the torque, horsepower and voltage required by

Slﬁ%lé%hbé@ Hodr PRLILEES & eiin wiridihg 12, degtart vincimy nmmmemn
ree phase delta conflgihﬁtlon eI ctric {?g\h?'s h tart
CaPH@t%r1ﬁoPaB?Q't°r'Tfﬁ€'etFrhaé s b ingnpdatel, el d %ia
e§§ené’éﬂ q\/h%ﬁ ruﬁkﬁ]ﬁg %B@ed Rrgirrddit dbes abt lmﬁi’@liwmé paiver factor of
enot ed and 31. The additional w ndj

metapae @Wf@télpé’”wetﬁfﬁuéb vgnding 44 figwg ‘@Ve'a%ﬁb”‘”fmgﬂr{dmgeg to
de?r&ﬁg e 8o IHeBtateh et GoRagRHiIHRe HotordgpntadnR S, and

tional wnding 27 is’in series with capacitor
33 and said additional wi nding 27 and capacitor 33 are

Si m@@gﬁ%&@gle'izﬂlcijggﬁg b&ﬂlnlo}(l RAdiadd §Etarrteéa?>tabi@6‘r ifh Qi@ Rith a

onal ndi ng onnected i n the
cesmfegailsmicln oo digsonegaiingi ralav ﬁ?@tiormns et ptiihedgitgrt winding

cuwﬂﬁ&&rﬁé %gtﬂsca uﬁacflldg%f'ﬂ? r'ﬂm‘@apgélfbg ééeé lr?ﬂffjcrél%\gé lizes

pacl t or nges
the leficiineg ©f tife ¢lbetric mmatemthei¢yvenigncing stayting tesque, startmg and
ona, éhat said current is out of

ruaﬂlgg@uweptapﬂéereﬁgrpgﬁ? flow ng through main w nding

21. This reduces the reactive power of the notor and

R il 2 b SRR e STk e kL Sk s e
mbtér "fendtedM Miad g vhdle. MaoloatTh uaaudésimrtwmumb A8, B’chrtngma@g 14,

stlg\ftﬁlaggfgt%rglégscevxtrnﬂg Bvatchto%llsggnnaenc nS ?ellay? nd run capamtor 20.

Fig. 3 is a diagrammatic representation of a prior art three phase motor having main
windings 21, 23, and 25 arranged in a delta configuration. The respective Incoming
line voltages of the three phases are denoted R, S, and T.

Fig. 4 is a diagrammatic representation of a prior art three phase motor having main
windings 21, 23, and 25 arranged in a star configuration. The respective Incoming
line voltages of the three phases are denoted R, S, and T. The center point of the
star connection is denoted 0.
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and capacitor 35 are connected in electrically

parallel relation to main w nding 23. Additional
woweditage29 i s connected in the same directi onPEEURBNNGE020764

wi ndi ng 23. Accordingly, current flows through main

wi ndi ng 23 and additional winding 29 in the sane

direction.. Capacitor 35 changes the phase of the

In Hel thrfdl p rfds@\’élélﬂné Roft8 bf ihBEprr@ﬂdtttth@ mambeat BElpslgs Boddidratined
said current I's out of phase with curren ro

bytthe spfH r@gmﬁempntg,qﬂg pggtrcutﬁr,agppqgage q $lar pie frggratron
is F’r?é@ﬁél!féonh@@teggé ?élll\fé? ¢hd BRJURY RSrsEPEWEPARY \ vcﬁta@@\t@cﬁwred by a

acto r at l'oad only. Additional w nding 3
particulan applidadionwi t h capacitor 37 and sai d additi onal
wi nding 3 1 and capacitor 37 are connected in
electrically parallel relation to nmain w nding 25.
Figididdepiicia ah impraved ghie phiase deltmetiiguratiantetastricametor 30 of the

prp} Bta i o Lt P geued 28 £, B0ues, S iffee
adﬂrtionatt\hredmgﬁarejdermtecd an, ZQ;apdcsﬂ t Dhe 3aditioraa arirding eapacitors
arb AR3RRE 20 P PPl i ohdds BiecBl e,

denuferdemtsfdrmw'ng through mai n wi ndi ng 25. This reduces
the reactive power of the notor and inproves the
notor's power factor at rated full load only. Fig. 6

AdtRfdral ﬁ:cr@hrtlguﬁﬁ iPBesss wttraba;ramtm Ipiad Said aelgrbrohall\mndrng 27
not or of the rior art ree n .w I n ar
rtﬂiéw@@@éorz%@re%nn%ed 5h%let H%a Q/ FEH%?*WQH é"aqw"ﬁr&te%?

ARTOrAPRMAR 277is cdPnedtd |r3t11e shie dftdtibn 8 ﬂiarN\AMﬂﬂirﬁggZ’l

capacitors are denoted 33, 35, and 37 an g

Acﬁﬂ@&%%y | qurﬁr@ntthw-?ag@o%hmé@tw'aﬂ@g gﬂ@na'érri&rt@a'ahrln mge%?orn the
sa-Fne a—rrb%trﬁﬁ r’é%)adi’t@l‘ 83 cﬁéng}é@%ébﬁésé &‘rthé Rerram fl@)WM? dml;th the

denot he center pol nt of the star
a@htmnal wrmarngvﬁmthahwld sugenids ael aiphage with ﬂt%ura%tttﬂawmg

th%h'n%th@\frh&m 9% 'ﬁ‘nQr% ce@ﬁ@reﬁgﬂetdd%\ﬂﬁ'ofm&‘ﬁbﬂﬁ a'né rthroves

trica T es Wih & capaci tor ‘associated wit
thamibters powerrfactor abiatrat vl dbagenilt-i onal wi ndi ng and

V\fggd@gq% é?o"zg' §‘nd §1 ﬂg\% e é:aﬂ%é’megrgtadtf :ttgrhgl %@Lﬁ%ﬁ%ggﬂgi and 25.
connected in the sarre d| rection as their associ ated

i n Wi ndj.n . E .
R A0 AR AL Uhh gaRl L S0 S R R i 2
artcSc@adthHtgeoﬁoageetaﬁﬁmeleetrrpallquaraltat redatirt foi marmytlmlrng 23.

depi ¢ di i nt connect i.oNs ] ur

g i o8 ion el T Bl st 2 ieip oSy
A@dﬁiﬁdrﬁgl({f&wer(t 'ﬂbw@ﬂ’areegl‘ﬁ ﬁTarrprhmﬂmg&B érmimddtibnapwindmgm in the

ase B, ol e

Sarerop. eneier dxdndhiasihe AasBo BrnGagt Jpvingfaroush the
admwwrﬂhgoéb {hat said current is out of phase with the current flowing
through main winding 23. This reduces the reactive power of the motor and improves
the motor’s power factor at rated full load only.

Additional winding 31 is in series with capacitor 37 and said additional winding 31
and capacitor 37 are connected in electrically parallel relation to main winding 25.
Additional winding 31 is connected in the same direction as main winding 25.
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for inline Ris denoted 40 for the main wi nding Y and
42 for the additional wwnding V. In line S is denoted
wWd 20060805681 N Wi nding Y and 46 for additional wemusm0s020764
Inline Tis denoted 48 for main winding Y and 50 for
addi tional winding V. The addi.tigpal wnding . . .
AGSIgna, SRt IwsaREion s vaeing, A 3y SUREbE winging it dn the
saMetfiieBfion. %a}a@hdr&iﬁ@idnﬁesl Heaprazeed tHaduramt flolielgttarough the

connection 44 is uneven in relatjon t; @%Ita .
adgBARAONBRg SaghakrdiueirTans el of Pher wilh i cliert Towing
thr‘_lqﬁglg‘ Pr%r}?/ﬂljrld%d 24 At duSeLBkréadtne podir 6ftheddotangndPaproves

physi cal” unbal ance affects phase angle slip
theyeoiassrpaveas facker afiralgdfglklops ol ation to the rotation
direction (clockw se or countercl ockw se) of the
rotor. This type of wi nding internal connection

Figifd dapiafs ertbiegipheae istag sonfigubationy @eettie giptor of the prior art. The

thiBkE5h WRSHIARP A oLJbez{ %ﬁhﬂﬁ,' é?'ththhrgé %aditiénaﬁ,ﬁﬁalﬂgJ are
t'0 a conventl onal three p as€ electric notor achi eves

deantedra, @8sand$1.chher additionepwisdingenapiciforp preagenated 831 ¥egnd

SR e Pt A IRLR Lo lond 8% ARAETR SRl 7.,

ceﬂfergo'm;t bathe s(taflz:f_))r thTe'mgain g«im‘in% &5 denatetb@B amdttbe centet peint of
te 01,0 . 1,0S. . . a r . . .

inh G B g o B e B SV BB e By o Fio

5, ehtfl geditiped agmding kSPlelechipaseries withea capaditot assvalated with it

oy R Sttt RS P R A bR Vgt

relBoR &b ddhssornte PMaRSwWIntPgN TR béditiono Wasditgspgred@ahgtted in the
cannot by used) -Convert the

Dy I t he qriginal type connection
e Qrestia e ebRIOG e mals WiBdpetirary adiiogahaingihg e the
saffe AMBIR Jf 1ehs aYiits Bssdoiited s MnRlimpy presents a star
configuration option, but field tests have shown no

ef ficiency nor consunption inprovenents). -Calculate
"SI Epyetpeccais oty eas kR G
canpegtans @ndrshgwseur gstrss eachpof which és danated apoRgeash phase A,
B 1M BbLER) pbREGEr SHHE P 98& () poles for phase B, and four (4) poles for
phase C in main winding Y as well as in additional winding V). The connection point
for in line R is denoted 40 for the main winding Y and 42 for the additional winding V.
In line S is denoted 44 for main winding Y and 46 for additional winding V. Inline T is
denoted 48 for main winding Y and 50 for additional winding V. The additional
winding capacitors are denoted 52, 54, and 56. Note that this winding is a physically
unbalanced pattern. Delta connection 44 is uneven in relation to delta connections

40 and 48.

Moreover, delta connection 46 is uneven in relation to delta connections 42 and 50.
This physical unbalance affects phase angle slip between the two windings in
relation to the rotation direction (clockwise or counterclockwise) of the rotor. This

type of winding internal connection affects energy savings in one rotation direction.
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1.5is amltiplying factor derived fromthe research
experinents; and 460 is a constant base voltage. This

w0 oorob@Eezioes not accurately cal cul ate the optP@TIDS2006/020764
capaci tor val ue because it does not take into

H%’%?‘%T&‘F&gt%ﬁﬁoéyﬂ% ga% IH?&S %%&éﬁﬁnaﬁg%q ph%se electric

momk ArieVdéaraihcabg of Weramwpefr @I@hélfy tswbddﬂ ﬂﬁ@érp,b@rcém\(%%)
sone energ @|¥§h However , are lowin ua Il%%l’\ have

ang seppeatioy %W?HWWH@'HQ 'FE’ttPNﬁ\esepﬁfaé%W' gssfsllovycg the
rafi®ef §ia-Aaphef a single phase electric notor that
i ncorporates the teachings of the present invention.In
Fig. 8A, the main winding is depicted in two half
ToS@d?'Fva%Sséaﬁd'é?rB%JFr"t%l the ?&HHBI%Q% é?-ﬁ ansl 53R 78r@g¥ires the
separate e pol nt nter pol nt t he
follmwing:wi ndi ng is used for dual voltage pur poses, thus
allow ng a series or parallel connection option if
needed by vol tage change or output horsepower change
-Incréaseiaveralycoppandensity iy tabout fﬁteenlperdwx (13%) addi ti onal

SRR e TR e Bl iRy R o e SRRk AE R AN RllpWiB e reve

ofi'a denot ed 68, a start capacitor is denoted 70, and a

ent aI onnect reI ay, i s denoted
cH§verdnsitBina Witdho Byaiti ERANGTid et Bies sl or o
(Gmeqa@ﬁtxpomw@tiesign aam@yltsbd)r elation to their

CREVEIE e RTOHE hbeciopnes s iao st aonTawaén fespecting the same
ar @R BEblarall ¥irslaRolTesk t@gﬁncﬁﬁ?i/ $réBentt BadtardRfig@AneSs b fon, but
re

in electrically parall el tion to one another.

fied feststhave sthewaer@t Qficienry RArCONPYMBYONHMProvEsIgNis) he sane
-c@fcutd?@tr@ écrdmdnapwriair@ capAcitdrideNafire &Goligesdi L1 onal

wi ndi ngs 64a, are connected in electrically
paral l el rel at| on to one another, in series with
ch:pﬁl AdP* x665 I n all other respects the circuit of
i's the sane as the circuit of Fig. 8B. In Fig.
8D (Eﬁddltl onal w ndi ngs 64a, 64b are connected in
(gctrically parallel relation to one another, in
series wth capacitor 66. In all other respects, the
CtSlthelcpapacafor Falge |r8m|¢rsfar¢ﬂ§ papbass the circuit of Fig.
s a del ta-wound
r%gle% 5:2'898? ?%E%Eh% P(?rgg;?dv? torporates the
1.5 mmuﬂmlm fatctursienmdafnbmcthe réBearameaxperimedtisngad ar e

46058 %tc%ﬂst%%t be%s‘!’aP voltage.

This formula does not accurately calculate the optimum capacitor value because it
does not take into consideration the actual field working under load parameters of
the motor. These types of electric motors run at a better power factor and therefore
save some energy. However, they are low in quality and have a relatively short
working lifetime.

Figs. 8A. 8B, 8C, and 8D depict a single phase electric motor that incorporates the
teachings of the present invention.
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and 26 and are delta-connected. The additi onal
wi ndi ngs are denoted 28, 30, and 32, and the
w@odaei13eml w ndi ng capacitors are denoted 34, PGBUSZNE020764
38. The additional w ndings and the respective
addi tional w nding capacitors are electrically also
connected in a delta configuration. The delta
connection points of the three nmain w ndings are
denoted R, S, and T. The incom ng |ine voltage
connection points aredenoted Ra, Sa, and Ta. Each

In fABAI @RahaiWviAding id @ep‘ﬁéld frrtqm malfCBefcfl@fse Bésld@bﬁ@éi’y H&dted
its respectlve mal n W|n|n her eb uttln Into

623@16ﬁabsaraféswaéﬁ@dmru@tiledwmt@aa e SHEtE PiRkP! Rnf%rmaﬁ'ﬂ Winding
is 9%] opaﬁal@oﬁéﬁs&‘%%@ WULARMHG REeid s drRd cEhrRties option

e precise se shift according to the inventive
if nagdRe &y VAu@net ¢hange arioytnul§orzepewer ¢hasge liks ingmnstandard
acitor 34 and said wi nding and capacitor 34 are
connected in electrically parallel relation to main
wi nding 24. Additional winding 28 is reversely
; e
SRR Gieshatonpl, PARRTF S holllep bt s GiShs gencted 64 an
64bsiniserias Withsapdcitos 66i érstaihvshndmgrie dendted @Bng stat ecapahitor is

aefifsaicr 87 5 Rt St et U8 Dotk A S RE OB ng
Sigiificamitly, nadkiitidn@bwinidinys G4pa64ls are rétersely coanectad it paralilirelation

i ndi ng_30_and i t ted i
to MeliePiecive SR A& 48 Bpon t o mai n wi ndi ng. 26.

Addi ti onal winding 30 is reversel y connected with

respect to mai.n w ndin ccor current
In e A e RAB A ROHR T OGHas iy e AIES SR, esepively dencted
62falarrﬁcazlb0fha@afé é‘éﬂrfe@f@d i leRotritallf parandliteladeth td e@another. In all
wi ndi ng 30 flowng in a second dlrectlonop05|te

othes regnegts; “P%?"Qﬂi'trqf;ﬂg &B Is jpssameAsth %'Wél‘itr?é 8As in
series with capacitor 38 and said additional vv| ndi ng
32 and caFaC|tor 38 are connected in electrica

In g 8Ci, afdifienalwindingS4miGdbvara apmpcied ln@%ﬁtmqacﬂmmalle' relation
to%@%h%e?’%n bérlése\W § A6it5PHE 65 LF ¢ q@r?&ﬁ?&pﬁ@cur‘c&t@?F@ 8C

ccor current t hrough main
is mem:amﬂgaszma@rcuﬁ Oéngl Bét direction and current flow ng
t hrough additional winding 32 is flowing in a second
direction opposite to said first direction. Additional
InWigh8Dngddifienal 30ndingsi6 42, Gda\ase aonrastdcein efeattically parallel ietation

to ﬂﬁg%éﬁﬂgk i rrlr%grig en@%%ﬁ&p%ﬁbﬁ% Alﬁ gll ggfég ?g%)e%é th%b(qrc%ﬁ of Fig. 8D
is tlessanveds theasircuft of Rig. 84di ti onal wi ndi ngs have as many
turns as their
Fig. 9 diagrammatically depicts a delta-wound three phase electric motor that
incorporates the teachings of this invention. The main windings are denoted 22, 24,
and 26 and are delta-connected. The additional windings are denoted 28, 30, and
32, and the additional winding capacitors are denoted 34, 36, and 38. The additional
windings and the respective additional winding capacitors are electrically also
connected in a delta configuration. The delta connection points of the three main

windings are denoted R, S, and T. The incoming line voltage connection points are

12



respective main w ndings. However, if the nunber of
turns of the additional w ndings exceeds the nunber of

W@ 006831365 t he mai n wi ndi ngs, then efficiency iBCT/US2006/020764
substantially reduced. Mreover, if the nunber of

oo TS B 0L AT o000 o 57 4 IR o

its reéapectivief malnemoglngsthagdnyrpuﬁuigst iatot arab;bgosnte dieftdesituation. r@ph

, l_ude nber of, turn
ol Vs Siof 8PS R het GRo R Son npt sl el Seise
phaseeshiftl necarding o treninvériVeometh6d% of the nunber of

turns of their associated nmain w ndings. The act ual

rati o depends upon the application; noreover, the
Additiots wieding QB%lnCwmelemfb@pG@fbr 3% dndGafRPRindthgCand capaCItor

d of circuits in the additional
34 G R R S RO AATIR) TEIeGEN & mallyiinging 4. dcdiinal

wnﬂin@!@mbér@élkﬂcbnﬁ@&é@ With Re et tomélﬂ%haﬁhﬁ(édfpﬂ@&ﬁdmﬁlg
lectric notor that incorporates the teachi ngs

CUW&‘@WWQ th%@hmﬁn win@ing Rf dsinpalirat dirastipm gad sHsedidiowtng
h HRAWFHRIRB B fraktidH $
D e P R ot oo TR g B s g

d'r%@oand are wound in a star configuration. The
addi tional w nding capacitors are denoted 34, 36, and
38. The star connection point is denoted O and the

Addifiera windieg 36lis ageries mitbcapatitor 36@ndesait mﬂnmnaswmrr@ 30
and cafraPst O Afrkerch ity ool Blfon. s yBfileina 20

Additipral inti m‘lng@@ ixciexemelwddninected avith resypdtt $cem'a€rswmmgez& ed

et B ARy SR 54 B A B gren

flovadg ithrooglabdditions] mdrsdiag 80 ieiwisginya sedstmeatiedtisiebpidsite to said
fi E E\elr associ ated mai n wi ndi ngs and t he nunber of
Irs g'FenC %8¢ each additional windi ng is at least equal to
hal f the nunber of turns of the main w ndi ng but IS no
of turns of said

Ad&f H’é“dq'ﬂﬂ)g 'Sp'HFFF‘E%WEfJBIC?pa“é%ﬁ é‘&é|sﬁldo¢f5§|'t'%ah\ﬁrlf\‘i'@9%?

and esbatitbiaSad ddrpeetel l@@@%ﬁlC&Whﬂé rélﬁﬁcﬂ?fbt ¥R \ﬁﬁ&lﬂg 22.
ndlgg Addi tional w ndin electrically parall

neing g2 f?areHeRﬁﬁWcﬁ%ge@@d V\fswgism kg maskwiading 22,
AchrdiGlgl?Qc&?erﬁﬂgwfn%\’tﬁfo‘ﬁ@h)fnéiﬁ Wk W ihky ﬁé(@lscﬂ%%on Iand current

I's connected t hrough capacitor
flowing thrawgadgifienah yinsing A is flavangin avserandlirggtion opposite to said
firsBdirgdiphcal |y parallel connected to main w nding 26,
physically nested with wi nding 24 and reversely
connected wth respect thereto, is connected through

Ad(‘ﬁgca‘}”a? I\A)(i)lﬁgl?g%%é; ?IO'hgnégf fave sBREPn IS B9uRE than their
respective main windings 22, 24, and 26. However, improvements in motor operation
may be observed even if the additional windings have as many turns as their
respective main windings. However, if the number of turns of the additional windings
exceeds the number of turns of the main windings, then efficiency is substantially
reduced. Moreover, if the number of turns of the additional windings is less than half
the number of turns of their associated main windings, then efficiency is again

substantially reduced. It may therefore be concluded that the number of turns of

13



10

15

20

25

30

electrically parallel connected to main w ndi ng 22,

physically nested with wi nding 26 and reversely
weowaestsesl Wi th respect thereto, is connected RET/USIPN6/020764

capacitor 38 to in line T of main winding 22. This

eaclglagﬁi ibal gﬁ%ﬁ% gﬂgulc? BE%M&ﬁ ﬁrﬁfl B8Rk bRE nGﬁm‘eB $ercent

IOI’] ['ustrates w nd
(50% nt’l@Oi%anf trmmenbercmsuros ohthehirassogiaigd énain emmdlms fbe@etual

s R iy L S5OSO SRR P o

by nﬁﬂ?@@én@oadl@bréamng {he) nynabber of tiscuifshimte @iditronahvinditign (ﬂirﬂ‘@r

as . i addi tional winding V), one delta
ShO‘é(BJ'%E@ﬁtJ'%BP%Q according to the present invention.
The connection point for in line R i's denoted 80 for

Fig ey ARaeAtaly fEnns a s iund HeSPse S i ey

incoiporatedi thE tei@hinge it tHebsres & hh\fethtloradlthet threeahalni vmddlngs ¥re

L ST G A IR I AR

windthgslbrdehotdd'es astdiahé 80@ind e Olloﬂﬁd ﬁﬁ@@@r configudaton. The
respectively denofed 92, 94, and In other

additiesakwiggiagcrpacitpss aee ARt 84, o'ﬁsaB@ 38akbhe war ﬁOfamgon point

t ed
= P e ST o R g s o

86b, and 90a, 90b of the additional w nding. The
As if)CEHé‘ Sgﬁé g&ﬁigﬁﬁﬁioﬂ%rf ?fr%c 9l ¥ad. md@'a?ﬁljndﬁ@ﬂs bletirishtdtiies

n w ndin
W|tf’ca)népaglbtoaa$&mla¢eﬂ wéhttsant:liﬁ@besen@ mc@a@@h@n@wmdmg and

capégi%’og{flg pél&k.llshl A | é@ra%t%ﬂ tbgistag%ﬁétéﬁ dn‘?ﬁnrﬁ{m The

I on our pol €s one
additionalwvindihgk taae remersety cmmeemdgelah\see taothair |aesmlatpd otgiem

e 3P RIS AU o el 6 ML sy
the hambehef farrghefihe afdin wireinoybuifis hdenane thein the hatalmysnbertod turns

; 54 w ndi.ngs are denoted 22, 24, and 26 and are
of s3i MANMINAEY: The additional windings are denoted 28,

30, 32; note their reverse connections relative to

t hei t di {
Motscrariiaulinh RaghaSliond Mo iaaiie GRSRELMGHEE han s
resﬁ@bﬂvé%ﬁ&ﬁmd r@gs perfitional WindfRgtas, bié@tri@allyﬂpmmlo@@ﬁeaé@l to

ditional w nd INgs are arran

ma@owmilgg R4t Plypicatty @eaf&a.w*ﬁhdwaﬂ'%W%Zcﬂ%*@\f%fﬁ@'ng?@aﬁi Mgh
resﬁ@c?ttr?é?ew IshidmnkBRddshotign \6@;%5&0!“”94 b i IiRdiREBmai\@inding 24.

fici ency 1s feali zed because there are no
Addwcrr@&wmmgww elegtiseally ipagallebennnestedda snaip widing26 Rhypically

cﬂ‘ﬁrth \Mrﬁimgséjﬂ %n&"'ré\@rf@);nbénﬁe%%dqmltl"yrééﬁe&trtﬁer%ﬁp & bdriMetted
renove e prob assocl at ed

through capamtor 36 to in line S of main winding 26. Additional winding 32,
electrically parallel connected to main winding 22, physically nested with winding 26
and reversely connected with respect thereto, is connected through capacitor 38 to
in line T of main winding 22. This clearly shows the opposite field position of the

additional winding.

Fig. 11 illustrates winding internal connections of a three phase electric motor having
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currents in opposition to one another, and allows a

maxi mum de- saturation of the main w nding. The w ndi ng
walepsaswses | n Fig. 13 has the second hi ghest efPCTUS200¢/020764

Main wi ndi ngs 22, 24, and 26 are arranged in a delta

foLf JBlosIEGH du b b o0 hhadtfR, B U C A5 APnoid0ror Bidse A,

found4)X mﬂiesv\ior hhase B@ndébﬂ:ra(4):pmiés trphibse € infmdihevimdinaY as well

oo ) B VT G 2BRE ob BB bt Belivollp e wpsents

mvaﬁtloraﬁ'dhe&bnn&t@n pb4htd@|pn tihe I%Is\@rehdﬂed@dTak/mm WIndln@afTEnd

effi.cien as the.w
028:£3:5F BAlict WA D e p et oAb ot Buitherd Ggerbtea 84 for
mainairfaiiTg Yland 85‘9@%6tcfmlﬁﬁd@tlbrﬁ?éllr\]mﬁdlﬁgw Fbﬁb{ecﬁifgg ptomt 88 of main
a ed within each respective additiona
wilfiiy ffosk: TSt cang Somnelatippinsraie, aphaleh(56 ageiond wiadiag V.
Tha adamanﬁlvﬁﬁmhg @é{)éd(toﬁ@ék@%é&é&twély AecASlel@2C onf Ariigent | on
and are physically nested wthin the star (Y)
arrangenent of the main windings. As in all

In &H@P\le@nﬁfé re%éb‘%@ kRS BE S %acﬁgpaiﬁ%ﬂg%%dﬁ'bg%l'vﬂndmg

series wth their respective addition
arzipe dhrge sizlta peindvdenoted 80, ¢, anp 88rai d? maint wmdtrigeand 82a, 82b,

SGé‘%bt hadaba VaopbeS aaﬂlﬁoﬁaqwdpﬁﬁ%yrh‘éan i ﬁ%%t?o(?\s (?gé ?EH&I&

their respectlve mal n |ona
Symmﬁ%tfmb@nctﬁwdlawm fromreachratheérin prwirawinging ¢l Eiis oovel o

coﬁeflb?&egloéﬁc?%ﬁfs' tH? Fﬁ?ie‘ﬁg{y gﬂg 'eﬂ&%g #1%‘3%15 rpgglglgl%éﬁir%l?téodw to the
direfitiag Mrm:aﬂlc_vrc dhhisyillisiraiipg derhlﬁtsaa;fqme bblea®nemirBiigdéta, Bmldm
R Ao e B e o S

del@qmﬂgatdtlynslest ed in a delta configuration, but in
comparing Figs. 14 and 15 it wll be observed that the
addi ti onal w ndings 28, 30, and 32 are rotated one

Théwhtbirgddépietet! yn B@gngeuas &H&mbhwl@gtowr@ywm svel Wmﬁir@s The
ative to t espectlve [ 0Si t
maRE IR ' SRRl EPorhi e S reciate- kR Fomadaitonal
wirRiigaceadensted 28| BO| 310 ndR thBir PéVerdd é’énne@ﬁdl%r @fdtive to thelr
nected rel ati 3_ t hereto, additional w nding 32

T esasgti\'ﬁ BABVIRQINGE: JAE GRRARILP LS ips Mt the galpiiional wmdmgs are
der¥E B3 30/ aBARE Fés%@cﬁ\@lyﬂ@oﬂ{‘thbnﬁélﬁt\nﬁmdlﬁ‘@éjaﬁdjgﬂcﬁlg

vvlndlng 28 is p05|t|one adj acent main W ndin

wingi1o8|are pIrapgeb sk fgitaeniigtadan. rTé?ea@dd»twrtahwrr@lms are physwally
nes@@d‘Wﬁﬁﬁ'tﬁé‘ d@lfta-ﬁloﬁﬁa‘\‘r%m M?ﬂﬁ“ iTHQ hgthegtaéfﬁc@ﬁcf F r§£I

p ase electric notor I NCOr pora
begayse are are sadifpeios h@ccheleof@gartqm@neciiqne\mmghammr hrgasse

theMihdih |§ Qﬁro% ﬂfth'écb E)Q@lf@? STntg{ Be?rﬁ&/e‘ﬁs%@ BFou§R kL dbiated with

conpared conventi ona
currents in opposmon to one another, and allows a maximum de-saturation of the

main winding.

The winding depicted In Fig. 13 has the second highest efficiency. Main windings 22,
24, and 26 are arranged in a delta configuration but the additional windings 28, 30,
and 32 are wired in a star configuration, physically nested within the delta
configuration of the main windings.. Winding capacitors 34, 36, and 38 are
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Secondl y, separation of the conventional w nding in

two different and separate wi ndings follows the
wappsosiseat e rati o of one-third (1/3) and two-PEI/D8R06/020764

(2/3). Moreover, no changes are required on the

respecBiahin deries with addRtidhBOwinaygy s, g6liape or

consequent pol es. Both w ndings, according to the
present invention, can be wound and

Fid. 12efchREsh WMdlﬁg“‘ﬁé\Hﬁé hd éﬁn%néﬁlcn@ﬁ fﬁ'{e%lbﬁ vaIF@em Main

si ngl e step. I's feasible to ca
W"Mﬁ'é@Sa%Pd 2 6%[26 \me]aheﬁtglcalhqumnsghedut@ one enother i staer

comq%ﬁﬁl Icg,l ?hygﬂcé}“ rgerggésoyvb/@ﬁu‘?@ élit %g%latn}e ?}%Oﬁ} §W|ndmg
28p$(b@r@d 32 (ﬁ@llthgral wh*eium@ 800dnd B2ate adecmcdallya@anedsted ina

colp g ltentalsfe s Bl <AL E ) aladmentes e
maj WogingsdAS iralkermbediniEnes, Mmmhg caﬁa&rtor@rﬁme%l anb3®hrdine
S t dlre ns and on
sl BB A0e LOUABRISIT Grdd b Skl Mo R e o
embndmméhe additioreat mlrhdlragjs‘ arelrexm’yely %b@ﬁéo‘cédlﬁlﬁtivé to their
ower uses a substanti al

I A TN i

reldtimads theksrespectivanpahin wisdigggivent i onal ten hor sepower
not or that draws about six (6) anps at no | oad draws

only about six-tenths (0.6) of an anp when the
A tiiettibést @ffriienialy nslhtigife RHE th“eaéfﬁ&bdnﬁéﬁt t@&i gﬁdgré}ﬁmatlcallxen

cl osed herein._ Under |t|o
Fi m?)g Gid V‘(ﬁﬁé’ﬁ RS9 B %hmmﬁwmﬁ*ﬁ%@@r%é @z @qoﬂmaddltlonal
winkiee @8, 8D, A0 afd féctfiall- a%ﬂsrﬁ‘ﬁ'ﬁglc AT, §)

ccordance with the novel osure operates at a
°°"E HESHIon oyt &y comparingpFigs otd and e iiil be obsqmectthalt theAddjtional

wm@lﬁ@@%' S@'ar{ooﬁéjarteoro fad oﬁ@ﬁ&?ﬂéﬁﬁbeﬁ %%%g é’%{ﬁg In a

single paseeectrlc not or mai n
coupiefaiopguisainerigl & relativel toyheiorespective Fig. 1r4qmwmsmccordingly,

onmmn t and at
wed s 49518 So D FAYRRARER2 B erens
coq@@cf@dtrelatlom theeeiooaddatldnahwmdmg ws poEltlbﬁéd aﬂfécélﬂQﬁéig winding
connected in
24 BRI Pl V) e 88 B BRI Siaf il bos dingeonc
posﬁt'@nedtadﬁceht meis windiag 28riabbelie!, rRaSHEcENRRREH reRioMitidreto.
the first and second nmain wi ndi ngs. Each of the first

and second additional w ndings generates an

Coredemmni oﬁmgomlenooﬁal @;llrgle phave RS ghasd bl id rﬂBto? 90 &thotor
enerated by its associ ated

ectronmm %
thatflp?gpo% g@gérb\ﬁ@ W fed nag PRYevemBerfollayingadvartages: First,
thereeromd omahes btk REPperIERsy EdrhSareWith 8 cdheéntRRd RBRP

Seco%dly,h sepfaratlon of the conventional winding in two different and separate
windings follows the approximate ratio of one-third (I713) and two-thirds (2/3).
Moreover, no changes are required on the original type of winding layout, adjacent
or consequent poles.

Both windings, according to the present invention, can be wound and inserted
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and the second additional w ndings has a second wire

size. The first wire size is approximtely tw ce the
waewonadses re size. A nmulti-phase el ectric not oPCT/US2006/020764

includes a plurality of main wi ndings connected in

s g 4 it Bl By o, ol

ving a mai nwi ndi ng has a
first wire size. An additional w nding and a w ndi ng

, t d Il relati
1415 R ¥ o iR g5 Y415E of el ieionf! B s BRaleR o Bitofhepoe
pewbh@sas This \aioe |lseil‘rebﬂ}ap5roﬁa1tldnélltd§ $Hie rsiaf fill $oatiecurreme in amperes
ol AR BABS B B ot B P e
va@bemim@ mﬂéﬁﬁb’@rfﬁwhﬁhdayl dmaltiBiyirCration tHah &f bdt@ee apﬁﬂokﬁﬂnately
hjgaggl rectign of the electromagnetic field of

&S elOn wedaﬁvf%{;mterﬁwqct«%@ﬁ t by wigdings are in

op?bﬁéﬂ‘%’]d BigedtibMeBhH OR diRGaMhabés frUMERAR Y | mproves
he efficiency of alternating current notors or

synchronous generators across the entire range of | oad

Th@%déltvlnﬁ&ﬁg lﬁdﬂeé@éﬁhé Bv&rall el‘ffcue‘ﬁ@?kglﬁﬁﬂc?a 'ﬂghﬁ{)ro(/@s the power
operate at a power factor greate 0 even

faqt@faé“%ﬁ@”ﬁ%v@ suhstRndishdropiip e, statios apd operaiing @srrenuitascrmss all
lod¥8! As b %xth?Sfer rc%ﬁb‘érit%ﬂaft@n PRFe ?B?/gﬁ%%?&r%at ci(!x\yvg about six (6)

appr oxi nma our ercen
amgiseat npilead dr@mly abctuh eux&ﬂanﬂhedo 8) af @saibpiwlpndbesddiidnal

. ' t s
witndSCanfl GahGisHE Ahdeq by BistiR¥ e d Heref, B oqd onaitions,
thepssame ematorgvisravogld abntdritisnaliyveperates at b ipewel &ictor of Abbdut 0.74

II s, a matter of |aw to broad

to bR B B s hBieBed Pith Ha Byl BploBuititetes ot 2
powax/fmtdr of 0f9odranp artaesty five peadenP@5Mt mégRinicaitoadno full

N rHOZé)&%?OOOO filed June 25, 2002, now French
m%ﬁf“@ﬁ? R 9¥A1404, is hereby incorporated by

reference into this disclosure. It will thus be seen

that  t tsst forth ove, and those
In aﬁwgleeﬂ?%@r "t'%‘ erﬂé%ﬁmhan%%%wﬁf\@awn%m%s are e‘ectﬂca"y
coﬂﬁécttéd @ﬂﬁés}zﬂe@t\k&lrﬁ%ﬂ}ds $he1E6f 1B thaintofAIABYY BSInTTENd Eﬁespectlve
sepwédeg égl e above construction w thout departing from

egsof {Erst ANk sRGOBA Pofentiaklinestad adieg voliage. diinst and
seBBhd §6c§t1&@l‘%d"‘r%§ ér@ etaﬁﬁ efé@:irﬁﬂﬁ}b B&I%i?é?:{ ih @eh@é‘tooé winding

shown in the acconp IaﬁQg dr awm ngs
capagitor grdtleyfirgtang se@g}(npl Qrélablmsn@g panaltel, |reyﬁr§e ggnnection

WIfhetﬂé %irst bhd 's%cé}llcﬁl‘ﬁatn%m@m gaes t(ﬁ‘?ﬂ'? hl@%na BEcd Y éoqi\m(&)ﬁgl

lailns are intended to c ver a generi c an
Wl@@e@fﬁ generategtanrelectimmagnetic figldrin Ao @phe@la d1ra¢aem ta aed,

el dnlghe it ALIETRAE R by its associated first and second main winding.

The first and the second main windings have a first wire size and each of the first
and the second additional windings has a second wire size. The first wire size is
approximately twice the second wire size.

A multi-phase electric motor includes a plurality of main windings connected in delta
configuration at three line connection points having a line voltage. Each of the main
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the scope of the invention that, as a matter of
| anguage, mght be said to fall there between. Now

W0 b@b/184565 | nventi on has been descri bed, WHAI 15PC/BEBE2020764
I'S: 1. A nethod for inproving the efficiency of an

at i current ele c, npt.or risin
Brdifa RA; = Mkl s AR ol e s Binci chregitor s
commshted mrpmdal &elétﬁﬂﬂtﬁcbam roetr@ raginfvlhdifgs ethditional winding
conduct or so that sai 9h Wire sjze_is greater than

h@é@oeegg%waev%ﬁeesr@%'&eé W@t Whie SKBr Bhe rURtRscEmnestion of

theadbiforRivihdMg &ige toits asm.été@n@ﬁpwm@n@wﬂ%teé ah©0
form an additional w ndin el ectrically connecting a

elegapagnetis field iy 3 diseqtioprihaids appesife e Siediratinaiohthe
e@cﬁ@ﬁfa?ﬁé’tﬁd fyel@eﬂﬁseaééoe&téo%g.n%ﬁah onal winding and

capaci in parall relation to Said first wi ndi ng;
and electrically connectl ng said additional wi nding in

ThRVBVeHioh & é‘gid?]'égﬁﬁé b ort B ?Fé’ ltgﬁbﬁami{f&iiﬂgrcﬁl@s tiat
current I1n s t w ndi ng I'n
efficieney odalternatingueureant niotors ar dyrsadwiondus rgsineratorsiacgoss| theventire

ARSI BRSS! | Bodeled 2l Bperate ot pover
fimngfeaten@lanlfbg&ematofa load andl fayv lad donaitionsviSuthpgriandance
cgg'lgglgigﬂ‘l Q/F rg%%' tlo%pgra éﬁcﬁg :)(%1 fgﬁére?@%ﬂglg ,rs]g(fc'yefour
pémenh(@nfy@mfrpn leiﬂcl'rg:at p@Natname U?ltea‘ ;sgates“?wtagﬂ b@&]m’ieoﬁw Ac

sal.d aqdi tl on R .
e[FRl M8 syt ritent By e Bresett Mditiop a: Anestentiy In view
ofthiegbidriveeing Skitts @i thidi |m|g?1t|an dth% RihAs ?dﬂ ifélioW‘é!’e éMnﬂ@H Boa

a conri ura 1 oNn.

and capagitors
AR BB 0 S SAH el clo REGiABH 16 e i SssnggePrdhe invention
floar pitaeg. t hree of said main w ndings; formng three of
said additional w ndings and capacitors; and
el ectrically connecting said three main wi ndi ngs and

ﬁé?fc?@a@&ﬂ'ﬂdpﬂé‘&lon%tﬂﬁbé\@@@gom@d § @S 25 o d2Sh&W French
confi gur at
patent N? FR 2841404, is hereby incorporated by reference into this disclosure.

It will thus be seen that the objects set forth above, and those made apparent from
the foregoing description, are efficiently attained. Since certain changes may be
made in the above construction without departing from the scope of the invention, it
is intended that all matters contained in the foregoing description or shown in the
accompanying drawings shall be interpreted as illustrative and not in a limiting
sense.

It is also to be understood that the following claims are intended to cover all of the
generic and specific features of the invention herein described, and all statements of
the scope of the invention that, as a matter of language, might be said to fall there
between.

Now that the invention has been described,
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5. The nmethod of claim1, further conprising the steps
of : determning the current drawn by said alternating

W@ eosasitse®l ectric notor at full |oad; determ nPEUSINE6/020764
line voltage supplied to said alternating current

] i r; and determ ning a capacitance for said
v‘%’a’“ﬁ%?’f@r"gﬁfowl tiplying said current drawnby said

alternating current electric notor at full |oad by an
enpi HiA aethasciobimproviopthe effisieneysefl an altednatingi alirmegt slatidc

n{o?&ubdnbr?sﬁgfﬁess‘i%?srﬁuo‘c said |ine voltage. 6. The

met ho alm rther conprising the steps of:
assi epieaiigga firal wiee siae fai aalﬂrehcpjrﬂumk ahdatsecohdwite lsBRTEr a

106. . 7. The . .
sérrcfept%ﬁ]ocgﬂgy&grlo%@&haﬁs&g (?lﬁt ﬁ\/érlae Sé% Igir% Qﬁr t.hfaﬂéa@ts&goa.g wire size;
sel ewinding taficst bomdutctonito eorsi amaanwmalmd tsecoPIdr \;Mt r \?vu o

ona e

o s cuinging 168 st P EoRATRE o B0 s BB Ronanwindieg: of t he
secagiectiieally conaectipg aacarmblt@r i 5 AW bwa afd'altlbﬁa v(n%é.%%]
too The. nmet hod of claiml

conpt ?Céﬂ??d'vtcr?én%ﬁ@g sgid addlfjongl winging anck@edoap@rgn paglel relation

tossidifirst wiidirg@adgct or; and sel ecting a second | ength of
said_s cond conductor that is apout half the |length of

cai PIRGHHAY conReRing SaickaddiRnahuinRing ibrevarse ralation relative to
safldl Fridive WireigPsd Siapeurtdift n?%éi@ fi tW||§:FFrI(1]§ﬁ<SW§‘9\ éafnfs't Bﬁéctlon nand

| ength of said first conductor sel ect
cyreshginsaid additienal udrding Bewelinca secand\dinegtien bmtgsuth to aald first
difetngs of lengths from about half the |length of said
first _conductor to a length equal to the I ength of

sai & fihpnetheghalidaior 1. furtber CDIi'mortsE@Hbel stepsafai m 1,

o g SR e o7 A8 Bbing AT APOSRES et or oo
P"taéefoiﬁﬁﬁlﬂécdﬂmotprw ndi ng and said step of WI ndi ng

521 & SREAUSOBAUGEDS 180 LRl Adglibonal il no

for east _ sal d step
of \ﬁmmdmglﬁ\reaoﬂséldanwmmNmtor is being performed

11. f&nﬁﬁé‘ﬁ‘!r@e BP&ISE agclzh‘tegrge{l Win mésoarmalvci:anp%cqgrs g oqprising:

electrically connecting said three main windings and three additional windings
and capacitors in a delta configuration.

4. The method of claim 2, further comprising the steps of:

forming three of said main windings;

forming three of said additional windings and capacitors: and

electrically connecting said three main windings and three additional windings
and capacitors in a star configuration.

5. The method of claim 1, further comprising the steps of:

determining the current drawn by said alternating current electric motor at full
load;

determining the line voltage supplied to said alternating current electric motor:
and

determining a capacitance for said capacitor by multiplying said current drawn
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a main w nding having a predeterm ned nunber of turns;
an additional w nding having a nunber of turns equal

wao eooat13dsenst about hal f of said predetern ned PCI82006620764
turns of said main w nding but not exceeding said

det er ni ned of t f said _main.windi.ng. a...
oy RARL g, e aepio et A v Llpaf BY Sl Fthrith Fettddo pBiain a
resifitc ;jrfdi dmdilng\&iamﬂrieﬁlli b$ sh'@qupagi $aid Iinmd?lfm:ed _adgi ti _ogal
w ndi hg el ectrical, onnected .I.n par el ., wt al
i B i aektpd of slpinezs, s compReine Si6 derg obei ng
I eveEsighidg es)ép%ctb%@id &hpiticatgadter inal @ngaifiommatulit 0R55010° to
n

that curr lows in a first direction through said
abggi B3 ng and in a second direction through said

addirt Jrr?@ﬁieiw&midimmﬁ%rﬁné%%ﬂsiﬁ? HREE PR |
bei ngopposite to $a|d first direction. 12. The single
phaseleglingceaid Brstipirg sizeranst seidhpacondrwire Fier se 8imhHerRgs-
seét"f’dr%\l ORI b Mh & Pk Q12284 8Féfaté+ C}ﬁé’rﬁ‘_ r08s-5€RAI Red bf B
predetermned crosssection and sal d additional w nding
sebonchwite sizedycoratioof abotidworipirds @60 deanerthieret!éni ned

C OSSTRE ekt o Mifl 1, Iirfler WMoRERA ML BEBUR! e M Ned
Cross-secti1ons belng relat e lpo ohe anot her by a
r at selpctirg a firshtangttbef saip fiisbeanduatortarid ds (2/3) to

one-third (1/3). L.nal i s

o oraP kit Sactn 18 1 Spl SeBoRhAS LR Hat € ab i the
lergdtie of said fitdtyonduutect ed to one another in series; an

addi.tional ,w ndi ng _havi two hal f .sections connected

to gnth%mﬁﬂ?%pgf:%aqg‘eﬁif%@?erzf‘)wgﬁ'gptt@? 8%8 ected in

ser E_@l%cﬁrﬁg % st _lefjngm brddid frectoranustorsaidl addi t : lonlal

wi ndi ng.and sai d capaci.t or, connect e n,.paralle 0

Sl GelPRiTD G Raiey SRR, SAkh sEoeng ot HEXng @ 1Engthih a range
of dsHjtrid PErAlabBLINGE NG terYe 6f Sd First EENRICES t6 allangth @qlial tafhe

associ ated half section of said main w nding so that

lergih &R firY PREUAM-ough sai d hal f sections of said
addifhi PR medbiMaifd L\MErHe? cBMpABIREIhd Stells bECtion
relative to current flow n thro_ug, said half sections
of ShndtanrgpusiwPALPIRYNg said siep of winding said first conductor to form
said main winding and said step of winding said second conductor to form said
additional winding for at least part of the time during which said step of winding said
first conductor is being performed.
11. A single phase electric motor winding, comprising:
a main winding having a predetermined number of turns;
an additional winding having a number of turns equal fo at least about half of
said predetermined number of turns of said main winding but not exceeding said
predetermined number of turns of said main winding;
a capacitor electrically connected in series with said additional winding;
said capacitor and said additional winding electrically connected in parallel
with said main winding; and
said additional winding being reversely connected relative to said main
winding so that current flows in a first direction through said main winding and in a
second direction through said additional winding, said second direction being
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14. The single phase electric motor of claim 13,

further conprising: each half section of said
w@odaeiideml w ndi ng having a nunber of turns ePCEIUS1006/020764

at | east about half of said predetern ned nunmber of

& Cg sectl on of said main w nding but

OR%?SntS%é@'& Pi% '§CEr edet er mi ned nunber of turns of
eachthaihk smgé pnas@élestﬁb o oF criifdi N eUrthb? corhpAsiagngl e
hase;lectrlc or f claim 14, further conprisin

0
a st ma'mmf}ﬁ*@"g Qrree Pfaéﬁrﬁpér@ﬁqr&av'“ﬂr?df"ét @r@det@ﬁnmgwsoss—
sE6QIAAURRId AdFHSraf HindigFoRrN&d éf‘QE&?dud?d“r glvfhg é@éé)'nal

relation to said main and additi onal
IR BINeRREesSePEPRi ¢ notor, conpri si ng a main

Wi Ndi i@ fild@Mhdded oM ;ﬂ@{j} teﬁﬁiﬁéa %%F esle?ﬁérrs Eéi’ﬁoéjyelated o one

connected to one anot in parall an a
an@ther Pa FRfe ng two hal f sections connected to one

a”OtéH?drdth% qonatﬂgﬁﬁ%ééﬁé’g ﬁi%ng)’ n series to

said two a ns’'sai a
aaar Boesingle mhiase elestric nsetot, |compr|alng sai d capaci tor

n W al f
sectd ety o face el ade o 6% anotrer
inregvies;se rel ati ve to an associ at ed hal fhsecti on _01;I ﬁa:?
t fl ' thro sal )
5 SO SR Bl R PR o ant e
s@fgspsite direction relative to current flow Eght lh][ ough
d hal f ti eac a
EZLt%%??Pa&ftgeéﬁ”a’%gﬁs?&"e P%rﬂ?élto\ﬁam"‘ﬁd‘a% h@nsd nunber of
t ur rsniceaditionad wirldingeasd s@a8 etpadiat Eorecid ifl parallel to said main
redeterm ned nunber of turns of each half section o

"$ mai n wi ndi ng but not exceedi ng said predeterm ned

n u thHaI’ch blalfiseEtish 6Ff saRPadYitisHal wﬁmdﬁ%%dnﬂ@cféﬁ irs VL r B efhtive to an

7. A single phase electric

a'iSBFr'ﬁ %Ogheﬂ SeCHORRf FAIIMAN WNding/snifat vwremilﬂpwmcthrmb said half
sehiBhd b Sed hAdifOM) %\ﬁﬁcﬁﬁg h&N@mearﬂtE\:fHJéﬁé dlrgct%rl‘alaltl% < to Aftrent

addi tional w ndi ng havin sectl ons conn

'%n%ﬂﬁowmmlfﬁeglqﬁamsaldlmalawab@gn tor connected in
ser i@sThe sitglefpHalde dddiid ot or Wali 189 RRLS St s'n%)gnS

each half section of said additional winding having a number of turns equal to
at least about half of said predetermined number of turns of each half section of said
main winding but not exceeding said predetermined number of turns of each half
section of said main winding.

15. The single phase electric motor of claim 14, further comprising:

a start winding, a start capacitor, and a switch means connected in series with
one another and in parallel relation to said main and additional windings.

16. A single phase electric motor, comprising:

a main winding having two half sections electrically connected to one another
in parallel;

an additional winding having two half sections connected to one another in
series;

a capacitor connected in series to said two additional winding half sections:
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said additional w nding half sections and said

capacitor connected in parallel to said nain w nding;
weawh/1bb3 section of said additional w ndi ng POOS&020764

in reverse relative to an 0 associ ated half section of

d i ndi hat |
hal Fg R Ehe g el AP B (et GBUR i fertne

to g@igcpﬁémwmﬂm@cti on relative to current flow ng through
said aI f tio wi ndi

5 o Endharr Seton S e acdRafa i nanasORd e Pt HeiEupiatye to an

asb&difed %H%bcﬂidﬁ &tsaice@ain ey sbahit curepdficlving through sald half
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segtigng of saidi qpchqﬁ@l WG floMest in 8RPeas! digegtign re Slative to current
floﬁﬁr@dtﬁFcﬁfgws%ﬁ:ﬂhéWManBf ddid Prﬁanm‘mn@#@ hal f section of

sal’d main \Mnlﬁﬂ? . smgephase el ectric notor
conpeehshalfseciio ﬁaw asﬁsltlﬁgalwyw'ﬁg hayiag panymirafitgRs eual to

at T‘égg?%d& Alr ¥ §§H E)‘?&L é#rﬁlﬁed)ﬁﬁnﬁé}oéfhﬁrrns iof c8 & h&® sedioAdf said

tronal wn avi ng two secti ons connect ed
maib winting hat mm:exceﬁeqm saitl predeferowpricnurobercd ivies végagrhalf

Seﬁ{?g,{ gfssgépmgm ‘gjntd addi ti onal w nding half sections;

sai d addi t1onal "w”ndi ng hal f sections and said
capamAsmgt&)mﬂa@teiebtrmnmmraMmDrlsmg said mai n w ndi ng;

each Dah wiSfih haMngbws Al s@dRh kR cal BRRLRLFE Fther

10 an-associ a n of
in paraflelrai N wi nding so that current fl ovm ng through said

hal f L id additi |

R L L L
pasaliet| hal f sectl ons of said main w nd| ng; each half

o el 22 Rl Sl o3 Slons

pr edaideidutiong wiknaerhalifsettidrizsaref setd capduitbf cartrictearin @brallel

sai d main w nding but not exceeding said predeternned
tosaidgBAInyfindingns of each hal f section of said main

Wi Ndiagg hal?-%cti’éndﬂ'sb@te\’d&‘rﬂbﬂalan@ﬁg%ﬂﬁéct&@‘ir@feverse relative to an
conpri si ng first, second, and third min w

assoRiAEaiAl SGUemer SRR wingingesor thateirang ﬂ?\ﬂtﬂgéwouag said half
selchiérid of S%%Pé’?;ﬁeﬁloﬁ Wlﬁdﬂd fibvirdili drl SPpRLItdHRELHRS reRAVE RS &frent

to one anot

flowing through said half sectlons of said main winding;

each half section of said additional winding having a number of turns equal to
at least about half of said predetermined number of turns of each half section of said
main winding but not exceeding said predetermined number of turns of each half
section of said main winding.

18. A single phase electric motor, comprising:

a main winding having two half sections electrically connected to one another
in series,

an additional winding having two half sections connected to one another in
paraliel;

a capacitor connected in series to said two additional winding half sections;

said additional winding half sections and said capacitor connected in parallel
to said main winding;
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configuration, said first, second and third main and

addi tional w ndings being physically superposed in
wme®bashssel ation to one another; said first, sSPCDOR2006/020764

and third additional w ndings respectively connected
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wi ndi ngs so .that eac
i R But o SHEeednend preasteraee pAEbd e & g b
secﬁéH & ddid slain WRERHY], and th| rd mai n wi ndi ngs; and said
first, second, and third additional. w ndings having a

pr d8eh slelipwauing iserhgpe WSC‘HEPV\%% fifty percent to
ong fl?é‘tngéc?dndpﬁﬁ@ﬁﬂ*d h&R%indidg 088nerted facoreLarivtiierdf delta

turns of their associated main w ndings. 20. A
configuratioiiund t hree phase notor, conprising: a first,

ano%tqﬁgt s8hdt Bh ﬂm’ﬂ%dﬂnﬂ@n@%ﬁ@m@%ﬂﬁéé@@ td 8n®BRother in delta

et Irn star configuration; first, second, and
conflgunaﬂoraddltl onal w ndi ng connect ed to one anot her in

S A A st gy ey,
sup{eﬁfdrsgd im eilasied o¢latian wraneaanstiesy ; said first, second, and

B SHRL Y S aNag e epsaRgFLafctea
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wm\gmga Isgggt hqu.@q%gp f@vﬁé& ]ﬂi\rpggﬁ% 8?'? zlgﬁc:en%C%HQ Btﬁlpd Hi%lrﬂ/vmdlngs

jon an curr
flovid iAvd firgt diifotibglang a:drréhtrfRiWIngsﬂmmrgih sah‘ust Beccmd and third

addi ti onal a s d
ool mingiies T & yecp apiretion shPoSty o e Efist fRecton,
: 2: d {“’S@ %@?@r‘ld @hd "tlﬁiﬁcpeéﬁacﬂ@* r‘,espelmnelqtoednea:tedm s&FEs 'relation to
ation to said

Sald b S9SN PRl aHERORRIN FBHLFS ek araiy 2o L0t Wity is fed
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windings; and and third main

said first, second, and third additional windings having a predetermined
number of turns between fifty percent to one hundred percent (50% - 100%} of the
number of turns of their associated main windings.

20. A star-wound three phase motor, comprising:

a first, second, and third main winding connected to one another in star
configuration;

a first, second, and third additional winding connected to one another in star
configuration;

said first, second and third main and additional windings being physically
superposed in nested relation to one another;
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wi ndi ngs; and said first, second, and third additional

wi ndi ngs havi ng a predeterm ned nunber of turns
whedsasnsed i fty percent to one hundred percent PEDUS2006/020764

100%9 of the nunmber of turns of their associated main

congr i dst Spnd ot G ARG EAn SRR (R cpmmgated in
paedlietand mbrsplwmmmectbddelabommesmmsh esecomd, dieldtthird main
i RGS SR E SR oo AR ot SO A8kl 90 pcings
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d thi. being .
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Sa\lgfff'%ta Seponl; epd thigcadeiionahingings o aatieagh Rdrigaal wagling is fed
cufrbfitsdt.a cﬁﬁ&@ﬁﬁph@%@hémﬂedc%ﬂt fdap ahigHred bé‘éb?mdbﬁhcﬁ‘ third main

respectively connected in parallel and reversel
WiRdiRgRe@Ndd rel ation to said first, second, and th| rd

i QaM"ﬁF!ﬂ'é&%n@oaﬂJ‘tﬁ HakiS \Jlnﬁﬁ%g‘ﬂa\ﬁlﬁ%wiﬁéh Snfined

first, second and maln w irst
nugoeket fugrs between flﬁxenerc»enhiwqmg hundmgigoers@m (5®%s-t100%) of the

nufBEPE kur o[%r 5 th&l BEk REALd hﬁ%ﬂﬁgm}sﬂfggg.' ngs flows in a

second ction opposite first direction; a
firat. Ageltaawewndxﬂtﬁee hhagk mateactanprisirgs pect ively

andShee e RS Rgs SRehRalu bl B R angner
deﬁmdonﬂgaura]lciloaddl tional w n}gl: P?s havi gg a pred:t (ﬁr mdP:d
per e Bbarsbeana 10h HEEfora B eiecdheait ] roreiiealy

coarsetber tﬂ)tcmda aredtinenih uéitmgmﬁgaéhtuoé\ del t a- wound t hr ee
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W e creep e PBE I Hale AREcataioBal PGt e gAY
supé‘r@o@erwlhl‘r;%s_tddm%bh@o eedhhaHeat i on; first, second, and
ones i SihereopR . e ﬁgﬁlgﬁr'aai?n}%ﬁiﬂa$%n§82&2833%5{,% delta
corfitfiratioinret saRy ﬁrstaﬁéccﬁf@d hhd YAl mih Relhdlegs; bei ng
physi cal |y superposed in nested relation to one
ano?EH‘éif'rSt second, and third additional windings being respectively connected
in parallel and reversely connected relation to said first, second, and third main
windings so that current flowing through said first, second and third main windings
flows in a first direction and current flowing through sad first, second, and third
additional windings flows in a second direction opposite to said first direction;
a first, second, and third capacitor respectively connected in series relation to
said first, second, and third additional windings; and
said first, second, and third additional windings having a predetermined
number of turns between fifty percent to one hundred percent (50% - 100%) of the
number of turns of their associated main windings.
22. A delta-wound three phase motor, comprising:
first, second, and third main windings electrically and mechanically connected

to one another in delta configuration;
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said first, second, and third additional w ndings

bei ng respectively connected in parallel and reversely
w@eoveestsesl rel ation to said first, second, andP€TiUs106/020764

mai N Wi ndi ngs so that current flow ng through said
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to sajd fir seco and third main w ndings so that
”“Efﬂ%fﬁ?’”ﬁ %@b%’ PR Jﬂi%%n?éﬂ \H' ,qggt second and third
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oY) t rou LIrst,. sec

nca b Py 0 REL A feingS s insfil cafpasiafy tg,pne another n
st;gm@ﬁﬁgargu@rp said first d| rection; a first, second, and

third capacitor v connected jn ser

ol B GpeR caitdhi POt o i O RIRC I PoRGRFEH Snane
andtHedin@sita @migaitienf i r st second and third addr tional
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in BaBRLIdrictel ¥rsERURRLEEd FhafSHio¥AR fKSL skBond, and third main
windings so that current flowing through said first, second and third main windings
flows in a first direction and current flowing through sad first, second, and third
additional windings flows in a second direction opposite to said first direction;,

a first, second, and third capacitor respectively connected in series relation to
said first, second, and third additional windings; and

said first, second, and third additional windings having a predetermined
number of turns between fifty percent to one hundred percent (50% - 100%) of the

number of turns of their associated main windings.

24. A delta-wound three phase motor, comprising:
first, second, and third main windings electrically connected to one another in
delta configuration;

25



10

15
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addi tional wi ndings electrically connected to one
w@ewbhansed n delta configuration; said first, sPCDOS20861020764

third main and additional w ndings being physically
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current at rent hase™t han t he current fed
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acg?gw%}g%oﬂg élﬁf%ﬁ‘ir%ﬁicgggé’?lﬁ? %J%gﬁv e%ﬂ-‘!gl ih ds'gﬁes relatlon to
said firdi, sgsoritaand ghied addititeebwindingd sndhaieaacbfaddwpnsl winding is fed

cu?rgbggte%gﬁf%lfeﬁlﬁﬁﬁ tﬁgﬁ Ttﬂe?cdma%t E#ﬂ? s%fjd ft&l %g%nc{ %gd"thlrd main

er o ur ns heir assoc
windlings sghat a one hundred twenty degree (120°) phase shift is achieved; and

said first, second, and third additional windings having a predetermined
number of turns between fifty percent to one hundred percent (50% - 100%) of the
number of turns of their associated main windings.
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