WD 2006/ 130565 PCT/ U52006/ 020764 APPARATUS AND METHOD FOR | NCREASI NG

EFFI Cl ENCY OF ELECTRI C MOTORS 5 CROSS- REFERENCE TO RELATED DI SCLOSURES Thi s
continuation-in-part disclosure clains the benefit of co-pending U S. patent
application No. 10/602,966, filed 06/24/2003 by the sane inventor, which

di scl osur e woebwteeses o French Pat ent Application Nunber TOUB2B0RU4 i | ed
June 25, 2002, now 1o French patent No. FR 2841404. BACKGROUND OF THE

IVENTION 1, Fi el o editd AN ADBFORINGRENSR BRricRkREes Lo ol ectric

notors and synchronous gener at O AR Rﬁ’(?fbﬁs y, It relates to a notor
or generator that operates at a very igﬁ efrrcrency over a broad range of

| oads. 2. Description of the prior art 20 Single phase alternating current
el ectric notors are typically used for |ow horse applications. Their
range ma§ extend fro PP REFERENCGR TOIHAIERQRISCHOSYREDS t en hor sepower .
Three phase notors are typically used when the horsepower requirenents
ixcigg4t en Tﬂlpjslsergﬁmgﬁclm-ﬁﬁpdd &scl?&iﬁ*@ﬁlbinﬁ‘d(lheﬁeﬁéfﬁﬁg&(ﬁéerﬁdicgg/ﬂrﬂ.l@amnt g'\g/g anted May
: , entitled "Po S [ i,he vin ntrol |.e netic

i ux Denst ¢ gPoigrn N 2o, bt D220l ) i A i AR st one
control w nehlatgsto Frect Patentiapstichtion Muraipsrioz0782000 filed Juak PBN2002, neghi ne by

controlling_the flux, densi |, the stator core. More particularly, a main
pol yphasi8 sF&ngh P%eﬁhﬁﬂ-ﬁégﬁi)‘{bﬁd on a magnetic core and 30 includes a

plurality of w ndings where each winding represents a single phase.
Capacitors are connected irE gg{:ﬁé EE ﬁgﬁ.g ciE VE Bq_ gﬂ ndi ngs. The capacitors
reduce reactive power. An } technique is al so

di sclosed in Gernman patent application 35 No. 2508374 to Wen, published
09-09-1976 gng entfi tled "Singl e Phase induction 1 WO 2006/ 130565

PCT/ US2006/ 209182f thedp¥entionen di scl oses a singl e phase notor having two
start wimdi mgs inventidtreifté€to electric motors and synchronous generators. More

particularly, it refates to a motor or generator that operates at a very high efficiency

over a broad range of loads.

2. Description of the prior art

20 Single phase alternating current electric motors are typically used for low horse
power applications. Their range may extend from a fractional horsepower up to
about ten horsepower. Three phase motors are typically used when the horsepower
requirements exceed ten horsepower.

25 U.S. patent No. 4,446,416A to Wanlass, granted May 1, 1984, entitied "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

30 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
35 No. 2508374 to Wen, published 09-09-1976 and entitled “Single Phase Induction



the start capacitor voltage. Wen al so discloses a single phase induction
notor having two sets of start windings to provide a better running power
factor and an inproved starting torque. 5 The Wanl ass and the Wen notors,

like all notors heretofore known, operate nost efficiently at full |oad and
are | ess efwdeeoendosssn | ow | oad conditions. Thus, a conP&EHTBMEO020364 or i ght
have a power factor greater than 0.90 during full load conditions and a

power fact or, r| ences the
exact rever é’é"??f 8’38’?195@]83"&%B'Bplﬁpg‘ﬁs%?mfoﬁglﬁmo éﬁeﬁ an%éftfg% 1 energy to
any el ectri ¢hensthrd capahitoniaitage.Uen algo atscloséda ﬂoglerphbaetmluctrmaetot hirty

per cent (300 e anpe ne r |n | wer. fa t (0.999
or 1.00). }QH%M& Qtﬁgﬁw%‘ﬁ"%qﬁéw %@gh{@ﬁgo%d‘ee& @aguppl enent
15 of anp ddmpmdedastdrthvgltd)rqaerrul taneously transfer that to the driver (diesel
or turbine), that will need that nuch nore energy to produce for the new

demand. e new demand in kilowatts is lIdentical to the original demand,
The only chamgé&Varsassraridithe Visnwaotofsadikeoall métorsohrellétogiqunmwm: operat®osts t hat

cannot perform at a high power fac t ntrai ndi cated. 20 A
not or t hat g:lregﬁlggt @1’%%"@%%[&?@ %@8?8 l?@f’ 081@“?%35“?’? therefore
needed. Homwarntiohétmotmm@nt havead powes dautoriypcatéretaan DOO0 durny flldeadles t hat

notors will erate at ed effi |enc when the | oads applied
thereto are @B@E%oa”d e%vd%refagtarcq‘ff% r'ese°’fa\‘t '8?\@3/ at low loads is an

| nherent 4d eature of notors. Power 25 factors in the range of 0.90 and

greater at |ow |l oad conditions have be n_consi der ssible to
T Taln Ay Ao 2amRany BiRsRERray the eraE! fryRc BeEeprAe OP RO BLnE B G en i

suppl i es cogastorto Suplinaherdy go pOPEleEAVBIotdr a& dtor (Mg étt@Vl@pb\dern‘EttﬁrS The
penalty is even eat er % C%uch 30 not Oé]s are often use% v¥ duty cycle
(from no | odt§®? %e’?ﬁéﬁ?’v ($QGLMOEs - FRRRrage Beh ong GNINgatiyni EBBWerrfB?B s are fed

through V. F.(DotYaer i 8b). & dereeatereippiingRiver Wiiaie dverl6aded by the kagiieaent n speed

by educr ng c}fr;%pfcfem% %%%% vrlrrﬁ sr?nutﬁt(a)rrrreae[ulslgretlralngfer {ha{3 to tr\e dP \(/)evrle criresel%ﬁurbme)
that will need that much more energy to produce for the hew demand. The new
demand in kilowatts is Identical to the original demand. The only change is in the
power factor. Accordingly, use of motors that cannot perform at a high power factor
at all loads is contraindicated.

20
A motor that operates at a high power factor over all loads is therefore needed.
However, the conventional wisdom has been for many decades that motors will
always operate at reduced efficiency when the loads applied thereto are reduced
because such lower efficiency at low loads is an inherent feature of motors. Power
‘ 25 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

30 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.



2 WD 2006/ 130565 PCT/ US2006/ 020764 For exanple: A notor (A) that pulls
thirty (30) anps at four hundred sixty (460) volts at 0.88 power factor
will consume 21.03 KW (30 anps x 460 volts x 1.732 x 0.88 P/F). 5 Another
notor (B) of the same H P. running at an average P/F of 0.68, will also
consume 21VOB204M30Fe anper age i ncreases to 38.83 anps (PSBUSA0HMNICA 460
volts x 1.732 x 0.68P/F) The KWconsuned by notor (A) is identical to the KW
consuned by notor (B). This 1io0 neans that to supply notor (B), a power
conpany will have to produce 29.4% nore anperage out of their generator
than to suppbyexaotpe: A(m))torwethgemlﬂts thirtyr (30hamps atrfodniuedradhaixte(460) voltsi ty i s
typically d g eYN 0] ds the
factor that 1%% a%@agtlof Oﬁ&ghé;?g?%t@v%@gﬁﬁg&&bV%tsé(?r?ggg({}}ence of the
above conpaPilBon of notors is that it will cost 29.4%nore energy (diesel

fuel, 15 CO othéi‘rﬂofo?ﬁ?)'ddf'fﬁésérﬁe g%ﬁ%@%%@%\%%?% !ﬂééf\%a tor (B) than

for nDtor be conc ) shoul d pay
nore for i t sorﬁslm&&‘ll% KW)Jhetah'mecageemcreéseﬂm 38.88 AmpsAB8.68 laatpS\xe'lGQ t he owner

of notor (Bgf%{%[]’gfkﬂ%?@réﬁ%' red to convert said | ow power factor notor to a

hi gh power What is needed, then, is an inprovenent in
notors that increases the power factor of a notor so that | ess energy is

i ed . .
convent i onaleFonBsRErardpdB it ekl P R FRRUREERINBEEN Mis.cy o

coul d bet0i nateaas étht toosUppBBnotoh B)cal powert compahy wilk legyetto pRBIUOS 28 #fxsmore

Mul ti pl 25 1 hat 4 3 ields 21.03
QW Nt o 1 naelee o4l PTERT e’ feniBs i AiB e i a9 BT o “30°0” ampe
with a PIF cpfodﬁ]c%theatmbtncﬂ@m@t@plaafgsdrmbm byadiysEl e)fglr(h&&stéhmmvrbme in view of
th i t d th t 30

mae i val RNt BoA Boe: 1ot Baeandnbrds Spln; o B BREon SRR ors "
how t 0 substiedbosk lcgmpadsaastendtis ipthakit willaoosi29. 4% mart@nsrgy3didé2l 2046/ 130565

PCT/ USZOOG/ %ga 7a6nd the like) to produce the same 21.03 KW for motor (B) than for motor (A).

It could be concluded that the owner of motor (B) should pay more for its 21.03 KW

than the owner of motor (A). Alternatively, the owner of motor (B) should be required

to convert said low power factor motor to a high power factor motor.

20

What is needed, then, is an improvement in motors that increases the power factor

of a motor so that less energy is required to perform a given task vis a vis the

energy required by conventional, low power factor motors. For example, if the power

factor could be increased to 0.98, the current would drop to 26.93 amps. Multiplying
{ 25 that amperage by 460 volts and 1.732 and 0.98P/F yields 21.03 KW. Note that the

current drawn is 38.83 amps with a P/F of 0.68, 30.0 amps with a P/F of 0.88, 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
30 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.



SUMVARY OF THE | NVENTI ON The present invention includes a pioneering nethod
for inproving the efficiency of 5 an alternating current electric notor
across its full range of operation, i.e., fromno load to full |oad. The

hi ghly novel steps includes the steps of selecting a first wwire size for a
first condug0aecaddsm second wire size for a second condfdVBRI®H2YAht t he
first wire size is greater than the second wre size. The first conductor is
wound to forma nmain wi nding and the second conductor is wound to form an
additional 1o wi nding. The nunber of turns of the additional winding is at

| east equal to half the nunmBUMBARYOHIHEINVENTIONN wi ndi ng and nmay equal
but does not exceed the nunber of turns of the main wi nding. A capacitor is

el ectrically connected in series with the additional w nding. The
addi ti onal wihegresgnbindentmpandludes apienderieg methecitfoi iogirdwng thereffeisney of n

paral l el relation to the first.w ndi dditi | .y nding is _connected

B P T evor b atghalife, hitFerl sleblic alS: s IR SuBae hES=tdre o Bre oM s he

first w ndingad tblfu\Wead. The Highly howi steps inolndeshithe Gtepserselentingeefimtidire i onal

wi nding flows i.n a S{eégpd di r(fcti on Ipo i t@ Q_the fi rsét rdi rtﬁcttthon. The

mai n wi ndi ng'48dd R ERSUPh AR a\ff?%d&@ it 5%33?0[”&005% Br N80 f or each

tZﬁ phas](ca 1(:)1;] fiest Qiire glize iggremtértthmh?:ﬁeeedr&l?ﬁi:d size"rg‘g_e{fi_rstlcn?@dtchnﬁgommedmtor,
ree o mai n._.wW ndi,ngs ree o e.addi ti.ona Wi_ndi. n an

Capaci tor o o MethVHRE S8t SR eRfedolf it M S gtGIRR . 0

confi gur @&t i avinding Thémucrddee bfifune dfitiee additioaalofindihg iscatpeest Equnat ¢o halfithe

m cr of ar ads, r tﬂe capaci tor i.n,seri i,ition

f ‘ﬁs vm'tt] tEg add athdb%g, t he
current draWimMBFT PHEMS 4 IS TRINYYNURY PRY a¥ PaLY! bt doseiial eXeredk iy PUTBY Y i s
det er][ri neg, oamrhiofcthe rﬂdaiinnwmdoigt ag;lepaaiuopisihemwcbw edrmgcﬂéhm gaiese/vit‘hrtre
m c¢rof arads is..0btai.n mul tiplying the current awn .the alternating
Curront 30 ACBLBRAI R0 HharadalioReiing g carahiihart IRl o const ant
to obtain a doasedtéd andrall Miationdo tHedfirstawndinig. Tyie tabgiticnkl avitding istdoAndotete
vol tage. 4 WD 2006/ 139565 PCT/ US2006/ 020764 he errpiri Eal, actor falls in a
range fr & dBBYETSS. retQn ilglive fo fgnein ¢ingingsorhat curict in the firsk WidWGe ond wi re
si zes are sdloastired fisdirdetiontdnd cafrentin $eciddrioadl wandag Hdws Mea second

direction opposite to the first direction.

The main winding and the additional winding and capacitor are provided for each
20 phase of a single or multiphase electric motor.

In a three phase motor, three of the main windings and three of the additional
windings and capacitors connected in a delta or star (also known as a “Y”" or “Wye”
configuration).

To determine the value of the capacitance, in microfarads, for the capacitor in series
with the additional winding, 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

30 electric motor at full load by an empirical factor (a constant) to obtain a resuit and
dividing the result by the square of the line voltage.



first wire size is greater than the cross-sectional area of the second wre
size by a 5 ratio of about two-thirds (2/3) to one-third (1/3). The step of
wi nding the first conductor to formthe main winding is preferably
performed simultaneously with the step of winding the second conductor to
formthe asdiedssosmsss wi ndi ng. Such wi nding of the addi t iPSTAIS2H6(eA7¢y i s
performed for at |least 1o part of the tine during which the step of w nding

the 115U CONIURLAL! BeBPRIOHE finge FH AolPY DL B0 PBGS! L 1 © machi ne

of this inve perates at Vv I'ci'ency over all | oad
conditions. As used herein, the term"alternating current electric nmachine”

| not udes an rb kR B4 L8 WifetilesHre SLIELEY UM iRlcré RSB Srd i 15 OF
nmul ti phase type "havi ng at |east three phases. at termalso 1 ncludes a
synchr onous fitgtwire aizeris gieater dtanl tbastoss-aectioodlesea eidhe ses¢nranviemsizg by Ae

foll ow ng g%@g#f%?ﬁtﬁqwf’&@fﬁ(ﬁa?t°e$f?e9‘h.rf{’]@/ﬁgt ors but it should be understood

that the br C hac s defined herein may be
substituted for each reference to a nptor. 20 The novel electric notor of

this inventign_jnclude iR W _ndi j | ke. a . conyent i | notor.
rovever, 1t e piebrd WG B T R 4 e SR WOEIE A, 2

de- sat ur at i perforomecitsirounltareoasly with thevstele df wikdioh thedsticond nahductandio fogmitise

el ectricall ; i i i . 1 10L . it wi ndi ng
and capaci t SRR SEGG, SRe Wil Juhe auERRRNYED 5 RferBH o AR, W N ne,
Si gni fi cant lpart of the tiatkdduringnehich thie rstipraf wirdlimgethe Ifisst cgndusiorés pertbrmetiat i ve to
its associated main winding so that the direction of current flow through

the main winding is opposite to the direction of current flow through the
addi ti onal wimslaltegnativ rcamrest eledttiemachinesoft this lirentign dperateglat veradiginai n Wi ndi ng

i s(out of phase with the oppas current, fl ow ng.through the 30 additional
w ot ng. ThoStfeiclet JEiRRRaRRR AF AR Aerat: BF s Bl aiifet et o0
for the inveakctiemaehinetintiodgeard altemating\d0rraft@ldctdOn6tor Bhe WBBH320764 The
total cross sect h@{lal area of i.n_.and additi onal

wnding e Gmoberes s Tnde el i R el AR R i s
di stinctive saich@noGpgendratoalitly at lebstitwo pbles.tRur abnvaniense steetfollomirly area i s
defined as uQiisct:IXsunta Pe%]rsttg %Ie%?ricnmotors but it should be understood that the broader term
“electric machine” as defined herein may be substituted for each reference to a
motor.
20
The novel electric motor of this invention includes main windings just like a
conventional motor. However, it differs in that an additional winding that performs a
de-saturation function is also provided. Each additional winding is electrically
connected in series with a capacitor. Each additional winding and capacitor are
! 25  electrically connected in parallel to the main winding. Significantly, the additional
winding is reversely connected relative to its associated main winding so that the
direction of current flow through the main winding is opposite to the direction 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
30 additional winding. The proper size capacitor allows the precise phase shift required
for the inventive method to perform.



wi ndi ng has a cross sectional area of approximately two-thirds (2/3) of
unity and the 5 additional wi nding has a cross sectional area of about
one-third (1/3) of unity. The invention further includes a novel w nding

met hod for the alternating current electric notor. Specifically, the two

wi ndi ngs ofwob@mseswsetri c notor are preferably built at POTES2006824764 one
operation, as a single step. 10 The present invention also includes a nethod

for cal culatin e value, in mgrofarads, of the capacitqr in.series with
the addition eqﬁfaﬂamﬁ@?egﬁ*ﬁaa'@éﬁ%eﬁﬁt{‘wﬂ"fe\?&?‘&8“ FﬂCWBFb‘?D%%%@WPé"HP&@%Hy

pr Opgr tionalis bﬂk%dal‘eﬁ t@ﬁ[ﬁélféspé(:;tlvb Wimﬂq}bhsqu mtedrtaraedvithsa di‘stlmcme edtyp. Er5 oBor tional
to the square of. the line voltage. e nunerator.is multiplie . a
const ant qor %ﬂclf'icﬁlryyf”ﬂﬁrqt%g?}?' cﬂ%svsi $rgtiopd arkgés g%ft'\ﬁ@@ﬁ Lt’)‘.‘%gl"?n é“%{'ﬂ.é 0.3 X
108. A si ngkiAding#ss a@kresiseclor@hra,of apsrokitiably twd-thites /&S ity awethei on,

I ncludes first _and second main w ndings electrically connected to a main
comon péi ntadﬁ'{@“P'iW‘Eg'naﬁés agEessRgCiRna arﬁﬁtogﬁl?‘?"ﬁlo“?‘lt%@s("&) Og”'l“ ne vol t age.
It further includes first and second 20 additional w ndings electrically

connected tg a w nding capacitor and the first d, second potential |ines
in paral | el TAe{yepiRn %ﬂh%@“ﬁH@%Bﬁ%WWHW Wthﬁflﬂ’ég?e Q*Wénqt'ingﬁ"e'?}nd t he
second addi teleRft!maotb SpBEIHcAIFNMPE AE WIFRITYE lof theldiddtitsmbidr arPerefergbl@buict i ons
to their associated first and second mai n wi ndi ngs, respectively. 25 A
start wi ndi R§Onestnae ELeng eRArANPT: 8HASEOEFIBRt ween a presel ected Iine of the
first angy second potential lines and a start capacitor. A switch is

el ectricall yl_ connected Dbetween the start capacitor and a preselected |line
of the firstThgmiessetipmentioptatseingludes 3 method for calesiating the valyRi lsecond mai n

wi ndi ng has @cifradsVof Bie Tapasitod RCderied Mth HeSRiditaAkI Wiﬁding.bﬂﬁét cdpatie® the
crpss-sectional area of its associated first and second additional w nding.

Thi s two-t hiveys in Bicspfaradsiis girgclly propprtionalta theacipgfillead guregnigndisphase as
vel | as nmulidjerladssopbrlghdl 96 theS U e H AR 13 QRRAg Fhe HERPR60E Aifitblied NE

i nvention al so hds ot her aspects that not only inproves the power factor of
a ot or 1Budyafiodstant egnulighice fagten hawiag @ réﬂﬁ%%??p’?%ﬁ-.%m:& FAMOESseR 1911 ON OF
THE DRAW NGS

A single phase electric motor, according to the present invention, includes first and
second main windings electrically connected to a main common point and first and
second main potential lines of a line voltage. It further includes first and second

20 additional windings electrically connected to a winding capacitor and the first and
second potential lines in parallel with the first and second main windings. The first
and the second additional windings generate magnetic fields in opposite directions to
their associated first and second main windings, respectively.

\ 25 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.

30 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.



5 For a fuller understanding of the nature and objects of the invention,
reference is made to the acconpanying drawings in which: FIG 1 is a

di agrammatic representation of a prior art single phase electric notor; 1o
FIG 2 is a diagrammatic representation of an inproved prior art si ngle
phase el eciyg mos/10468r; FIG 3 is a diagranmatic represeRERUPWAS/EOTOA pri or
art three phase delta configuration notor; FIG 4 is a di agramratic

representation of a pri art thre has configurati el ectric
oror s H G 168 pienioaliag Hanbetaspegs BE AR AN IPGR ey P Rie IR Gt ar  on

el ectric nometor 8fit whieh albiréducas kilowdtZonburhpstion. di agr ammati c representati on of
a star configuration electric notor of the prior art; 20 FIG 7 is a
representation of a winding interval connection for a prior art electric

mot or having four pol es; BRIGF BE$CRIPTIDNOFRTHEDRAWMNGSSsent ati on of a single
phase el ectric notor that 1ncorporates the teachings of this invention;

FIG 9 i8S a diagrammatic representation of a delta configuration three phase

el ectric 2Bor@fullér dridetstantiity plth@nhatbird drel dhfestavfitas invkntidm, sefereMemisi on; FI G

10 is a diagr m‘ra‘tl;llc re resent‘?tlon of @ star configuration three phase
electric rrglag?t‘i gtacp BRfpOIGEEYNgRd ¥ &%hings of this invention; FIG 11

Is a representation of a winding interval connection of a four poI es on
delta adjacent ol es, three phase electri¢ notqor that incor es the
t eachi ngs of 1@ Hl 'ga%r?’ﬁU@HF ir%ﬁesqﬂﬁ on ppa porar§ing|e Bﬁﬂﬁaec F'g g’é’ent ation of

a delta o nhcguzr@bldiayramh@mcwﬁésemama oP&Y PigRevednRiok Qﬂ%mgﬂgﬁhaﬁé eldeir
invention; FIG 13 is a diagrammatic representation of a delta configuration

motor t hat rP‘N@brporat es the teachings of this invention; 7 WO 2006/ 130565
PCT/ US2006/ @78 %54 a diagrammatic representation of a prior art three phase delta configuration
(

motor,
FIG. 4 is a diagrammatic representation of a prior art three phase star configuration
15  electric motor;
FIG. 5 is a diagrammatic representation of a delta configuration electric motor of the
prior art;
FIG. 6 is a diagrammatic representation of a star configuration electric motor of the
prior art;
20 FIG. 7 is a representation of a winding interval connection for a prior art electric
motor having four poles;
FIG. 8 is a diagrammatic representation of a single phase electric motor that
incorporates the teachings of this invention;
FIG. 9 is a diagrammatic representation of a delta configuration three phase electric
{ 25 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
30 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;



FIG 14 is a diagrammatic representation of a star (or Y) configuration
notor that incorporates the teachings of this invention; and FIG 15 is a
di agrammatic representation of a delta configuration notor that

i ncorporates the teachings of this invention; 5 DESCRI PTI ON OF THE PREFERRED
EVBODI MENT WO 13%§Snow to Fig. 1, it will there be secRCHHS0620M64 or art
singl e phase notor is diagrammtically depicted and denoted by the

Wi ni ng. 12, - 24t aBramglcrabresnleion 1 Suararealib fanc ool 5 "

de- phases tineorpbrates tivé tedichipgs ofibidiimventign,ahtier the start sequence, when
runni ng spe i,s.attained. It does t 1.0p e the pnower factpr of notor
10. Current E‘?%-8&1‘%@"?9@&“@%'%8%%9@% #flao‘{ﬁilgicﬁnﬁgéﬁr%ﬁndﬂow&ﬁlpm nding 12 to
1s det er mi nigcérperatesttas teachitigs etthisainveméeded by the notor application. Single
phase el ectric notors commonly include a start capacitor in series with a
centrifuaal swtch or a disconnecting relay that forns a part of the start
winding circuit. An DESCRETEONDETHEPREFERREMEMBODIMENICI t or sizes in

m crof arads optim zes 20 the efficiency of the electric notor, thereby
enhancing starting torque, starting and running current, and tenperatures.
For exanpl eReferrthg ridwdiodig.afitanill thetd lye skepiticdtsa loe Artismaleopteadenatgt ie phase
electric tor. denoted 10a, as whol e.  Mitor 10a includes ryn w nding 12,
Start wi ndi RGSEnmatsghctenicie A5 dendiid Siné Berdients DynPraL i a8 A b

di sconnaggting relay 18, and run capacitor 20. Fig. 3 is a diagramatic
representatipn of a prior, art three phase tor, havir in, wndings 21,
237 and 25 SPekRhese fied HERSUOE A RNGURds 04 2 e Ml e iR o ng 1§ ne
\éogt ages of cagmeitbrinee Caphcioess ?éfphdgéﬂhedtaﬂ,wiﬁ;lin@mﬁinadia&ﬂ/ dfteg thedstars a

i agrammatic_representatiaqn o priar art three phase, notor having main

it ndi ngs. 21 Sed8hos Sitentine Soash 1 ptalhed Lcoes At RPN (B POWREBFR Roct | ve

I ncom ng | mpeorviol Cagest fiolvirgitarcuhh endifyesefowarie rasivptwith \indiig 1@td T. The

center point, of th star connection | enoted O ,
p15 determine ero%a%on d?re&%n neegecll Eyt e motor app)ice'letlon.

Single phase electric motors commonly include a start capacitor in series with a
centrifugal switch or a disconnecting relay that forms a part of the start winding
circuit. An accurate calculation of the run capacitor sizes in microfarads optimizes

20 the efficiency of the electric motor, thereby enhancing starting torque, starting and
running current, and temperatures.

For example, Fig. 2 diagrammatically depicts such improved single phase electric
motor, denoted 10a as a whole. Motor 10a includes run winding 12, start winding 14,
25  start capacitor 16, centrifugal switch or disconnecting relay 18, and run capacitor 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.

30
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.



WD 2006/ 130565 PCTI US2006/ 020764 In the three phase electric notors of the
prior art, the nunber of poles is determ ned by the speed requirenents of a
particul ar application. The star or delta configuration is internally
connected to deliver the torque, horsepower and voltage required by a 5
particul ar wppgbésciabse®n. Fig. 5 depicts an inproved threep@iresBodiRbica
configuration electric notor 30 of the prior art. The three nmain w ndi ngs
are denoted 21, 23, and 25, and the three additional w ndings are denoted
27, 29, and 31. The additional wi nding capacitors 1o are denoted 33, 35, and

37, and thenithé ﬁﬁeé’@@a‘s@ Siddic M@{dr@éﬁh&ﬁm%@ﬁ trférrﬁmﬁsreeof g6189tsafbtdfmired and T.
Addl tional w ndin is in series with capaci 3 and said _addjtional

wi ndi ng 27 bying 3@8%@‘?!-‘6?m9'3t5z%f ] P@BﬁH‘éE?MCmW”J@%ﬁPI’ erfg!iR GoRfSHTAYAN el ati on

to main w ngdiiigmaly con%@ct’é@% Hélﬂl&ﬁthe‘&br@dé NHMbrekpoiver SRINVERLE Jeduireti g asane
direction as main w nding 21. Accordingly, current flows through main

wi ndi ng 91 aaticIAPPIiGRYIRN: wi nd| ng 27 in the same direction. Capacitor 33
changes the phase of the current flow ng through the additional w nding so
that said current is out of phase with the current flowi ng through main
wi ndi ng 21. Fiond depiglg @od@iptayed trae phase deiaseniiguration elgstiis mater 3P ehthBves 20 t he

mtor’s po ﬁorfa"?tC?'R X thite Frf’éfne\ﬁmﬁh‘lbk a}eoc?é?\o%'alzfl 2:Wé?ﬂ'2@§n37he thibe and 31 have

t he sane anbunt of turns as V\nnln? Addi ti onal w nding 29
is in serie8ddiians vingines ot dawtethd’, 28 WCb%{Hle‘P@ﬁﬁ'F'OW'Mdnd@Q oapacierg capaci t or

35 are cgnnggef oteaa%' 85t 4 lakd ﬂ?ertﬁ.le'eﬁJhaééiu?ewdaagé Qomficliod a1di ng 23. 25

Addi tional w n%qi' I's connected in t sane direction as main w nding 23.
Accor di ngl ydewﬁ?dgn$ bl t hrough main winding 23 and additional w nding 29
in the same direction.. Capacitor 35 changes the phase of the current

flow ng through t he add|t| onal winding so that said current is out of phase

with the cufdéfienal Wingingg27 ishp serigs With apasiien Bagne said pepisiop@lyieding 2he reacti ve
pover of t h%ﬁm o glt@r% é@g:ﬁﬂﬂ@%ﬁc?ﬂ iy ﬁéraﬁélpé? ntB?!’\“én‘?rNu%%%{ﬁ ed full

| oad only. nal IS 1n series wth capacitor and said
addi ti ongl Mwﬂomﬁtymmm%lsmpa@qtednm tmsm@dwﬂnws@wm wingingc2.i cal | y

paral | el 1 chabdfioh oo MR 1O AARan Wil d 0 addiierdingihe'2y iFgRNCCt ed 0

the sane directroh’as nmarn w nd
same direction. Capacitor 33 changes the phase of the current flowing through the

additional winding so that said current is out of phase with the current flowing

through main winding 21. This reduces the reactive power of the motor and improves
20 the motor's power factor at rated full load only.

Windings 27, 29, and 31 have the same amount of turns as windings 21, 23 and 25.

Additional winding 29 is in series with capacitor 35 and said additional winding 29
and capacitor 35 are connected in electrically parallel relation to main winding 23.

( 25 Additional winding 29 is connected in the same direction as main winding 23.
Accordingly, current flows through main winding 23 and additional winding 29 in the
same direction.. Capacitor 35 changes the phase of the current flowing through the
additional winding so that said current is out of phase with the current flowing
through main winding 23. This reduces the reactive power of the motor and improves

30 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 paralle! relation to main winding 25.
Additional winding 31 is connected in the same direction as main winding 25.




WD 2006/ 130565 PCT/ US2006/ 020764 Hccoraingiy, current flows through main
w nding 25 and additional winding 31 in the sanme direction. Capacitor 37
changes the phase of the current flow ng through the additional w nding so
that said current is out of phase with the current flowing through main
wi ndi ng 25. WPH0e6/138¥6ces t he reacti ve power of the not or PErtiSiongo20nes 5 t he
nmotor's power factor at rated full load only. Fig. 6 depicts a three phase

. . . i
e denot et oragdly. CBEh Ayl Heid ihglel 28 arp i wihdhgS 1 JEE, 057 "0°
29, and 31. sahhedisehtipn.i Capsicito 3Tdthaggesthaphass of the eurdwﬂaowmg:itsr,ousmheand 10 37

and the tr ey pRanghh g HAlLROS RAPRSE! SOy SRQIRM fhwRy and T. The

center poin r for maln wnding 1s d t he center
poi nt of t theoughamaif eindinge2% diist reduces the r&acm@ paved ohthegdotesandimpreveshe del t a

confi gur at i @\Qtngétofé wer ?Ctgla%}?%gﬂlhbgyn@%w nding is in electrical series

with a capaci oCi a ach series-connected additional
wi ndi ng and capacitor is in electrically parallel 15 relation to its

associ at ed i i.ndi T i ti i ndi e t .o the ame
d??eclti on ag'%ltﬁg\é\ﬁ?'Ctg?ggE%ea‘{hgagg%:rﬁb'\%[bﬂtalt'%Sg‘:@gi‘ﬁ&é@ﬁﬁ?gﬁ%a?tijviTh i ng ha: t he
sane anount thode ma'mnmnd!egsi e denstec 2t 28, 25 and m'erthiieaga.ddlﬁbgal wiindisgsaared ndi ng
di agram for ,a pri ric t de tsvvl
con%ecti onsd%ﬂ?geds% %Cﬁb?q dt{lé)’g%ﬁmg(%m%? QRS aaeeﬁ%qog% gﬁoeﬁ Iicjach phase
A, B, and G7ahdthe thee !smsln‘eo\r ltabasenn@ctidnsar ted ReS, ém:rT 1fmse B, and
f our (4) poleier% f%r ;@E}‘gsg rc%; nr:a;%avr\,%o?r%ﬁrl]g Ot;gmgam tﬁ I ggd ttolfonal
VR R I AG Il AR e tm;;.gzaza;“
W n ing a e itj _m_ oted 0. s in eltaeofigusa or
o ot 8 e Mot Sindtag s SREtisAL RS Hi n s RadtbP s el BHEE " b na o
Cﬁ.paCI t ?)lr S an@gﬁk&f@eg—cﬁﬁnecﬁeld adﬂltﬂanéﬁwmﬂlng and bapacltbi is |meledilrln@lylpmralell

Sl ca ance Del.ta n44|s uneven.li relation to
Tt 5 o time oA es RS SSsRh e ARah ST o Attt e i v
rel ati on tosamé Uﬁle(ﬂmnra@dlhelDﬁ&Boé@teﬁinﬂaIBQMndlﬁBSl Baghhadittombal winbimgdias ¢heaf f ect s
phase angle sli relation to the rotation

1 t he
R od!  shme Beht G iliob as b Aarelales BEh whdinge 2ot or. Thies topa bof

wi nding internal connection affects energy savings in one rotation
direction. Fig. 7 is a winding diagram for a prior art electric motor. It depicts winding interval
20  connections and shows four poles, each of which is denoted among each phase A,
B, and C (four (4) poles for phase A, four (4) 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
{ 25 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.

30 Moreover, deita 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.

10



10 WD 2006/ 130565 PCT/ US2006/ 020764 Appl ying the technology of Figs. 5, 6
and 7 to a conventional three phase electric nptor achieves an increase of
overal |l copper density by about fifteen percent (15% and separation of the
conventional winding into two separate windings followng the ratio of
one-hal f ('wo)oo6a30ees convert a standard notor to the tedomisigysoed7edi gs. 5,
6, and 7 requires the following: -lIncrease overall copper density by about

fifteen percent. 599 10 .- Separ at he nventional w nding into.two (2
Cepar at o v NEPHES TREPUIGRY Ty 56 8% £ 350veR il e ordieidieia i bt ng
Iayg;Jt Icg Imtmﬁmdep&@mer:@bs@efmrau dobpersiznsiendy ﬁduﬁﬁﬁté@fﬂ&r@?_ﬁ(‘gﬂ%)cannot by
use -Convert the original type connections into elta confiquration
respecting ?'Pfi:s%?i‘ﬁ%'on ﬂ}frﬁﬂu'"'l‘f%'ﬁ)t!ﬂ“a W'E&'Qg fn?%f\l\cocﬁp@gqem@stfgl By
presents a sdtiarofgmnﬁmgp,{;)ati on option, but field tests have shown no

ef ficiency nor consunption inprovenents). -Calculate the additional w nding
capaci tafce value as follows: C = P x 460)2X1.5 20 (E)2 where Cis the

capaci t or vabuenveit ddtend@dranasior etie RbMTHogy IPFige. 4,18 aptl FabgiliresRg or
theoretical rated horsepower; 1.5 is a nultiplying factor derived fromthe

research exB?QPYVWﬂhts; and 25 460 is a constant base voltage. This fornula

does not accurately calculate the opti num capacitor val ue because it does

not take into consideration the_actual field V\Drki(gl% under | oad paraneters
(]

of the not dpcreqsfeRerail cprpendensity by apeut fifees RereeiN h better power factor

and t her gf oLSep3Pats MECCHRIER RPN AYing HRYVBNE(2) s%;ﬁai‘é(te%ﬁdil&glé/\foilé\uiﬁ%mé falo and have
arelatively 1short working lifetinme. Figs. 8A. 8B, 8C, and 8D depict a
single phasé‘fél ectric notor that incorporates the

-Convert the original winding layout in lap wound adjacent poles.
( (Consequent poles type design cannot by used)
-Convert the original type connections into a delta configuration respecting the same
15 amount of overall circuits. (This technology presents a star configuration option, but
field tests have shown no efficiency nor consumption improvements).

-Calculate the additional winding capacitance value as follows:

C=Px (4602 X 1.5
20 (E)?
where
C is the capacitor value in microfarads per phase;
P is the electric motor theoretical rated horsepower;
1.5 is a multiplying factor derived from the research experiments; and
{ 25 460 s a constant base 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

30 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.

11



teachi ngs of the present invention. 11 WO 2006/ 130565 PCTI US2006/ 020764 1In

Fig. 8A, the main winding is depicted in tw half sections, respectively
denoted 5 62a and 62b, and separated by mddle point 0. The center point of
the main winding is used for dual voltage purposes, thus allow ng a series
or parall elwgoppassske#n option if needed by vol tage change ,ghrofuwbevl

hor sepower change |like in any standard notor. 1o Simlarly, the additional
wi ndi ng al so includes two half sections denoted 64a and 64b, in series with
capacitor 66. A start winding is denoted 68, a start capacitor is denoted
70, and a centrifugal switch or disconnecting relay is denoted 72.
Significantly, additional w ndings 64a, 64b are reversely connected in
parallel relation to their respective main w ndings 62a, 62b. 15 In Fig.

88, Lhe i . BAl (R rhéin IR RibRedd R naitihdir ﬁ%%ﬁaﬁsofgspefmgﬁfédo i@l y denoted

62a and 62b, at are connecte electri ca arall'e |ation to one

anot her . 5 | n62d and Gbhand senaseted by midle wnt:QuTﬁ\e@enﬂer goinBef the majrewisding as t he
circuit of Ei

connect ed |§ug degjﬁj F%glloltgbé:b &}g?%‘;r th?glqgé\dln QE?P({)\Q% gﬁlg? ﬁ(ﬁme% élrg? es with
capaci t or GIGHGQWd@NIVOMQﬁe‘FhaﬂGGpé@tthUt hQﬂ@P@WﬁthﬂnggiikﬂngﬁnY@@ndamthe sane as
the circuitg Fig. 8B. In Fig. 8D, additional w ndings 64a, 64b are
connected in e{ectrically parallel relation 25 to one another, in series
Wi th capacitor 66. In all other respects, the circuit of Fig. 8D is the

sanme as ,the ! ikl o '
del t a- V\ohndsﬁllr eétﬁ%gidé@e gv(\:/tﬁ‘(ré{ng dr‘r%t'gauﬁ?g‘?aﬂgﬁg%ét%g% lg%ég%g?ﬁgé ta ggchl ngs of
this inventf4nin smes weith rcaphcitor AG.sA atag Winkding ie deadted 28, a siag capaci6isand ar e

del ta-connegl p ged 7-'81%n&qcyeb{rf?u&aag?\)gﬂd&gdﬁ@%%8&%%09@%%9géé%teg?%eand 32, and the

addi ti onal wnding'ca addi ti onal
wi ndi ngs analgniﬁean’tlgsepﬂmitqnabwmdnjgs Béa B4bwrattiverelyqoanécted B paraletatationi cal |y

al so connefot,[ﬁ‘g_;‘r Il @cthglnliél‘a%ﬁlﬂ'{& Hgggzgsé andThe delta connection points of the

three main vvlndlns are T. The incom ng line voltage
connectitén points are 12

In Fig. 8B, the main winding is depicted in two half sections, respectively denoted
62a and 62b, that are connected in electrically parallel relation to one another. In all
other respects, the circuit of Fig. 8B is the same as the circuit of Fig. 8A.

20 InFig. 8C, additional windings 64a, 64b are connected in electrically parallel relation
to one another, in series with capacitor 66. In all other respects, the circuit of Fig. 8C

is the same as the circuit of Fig. 88.

In Fig. 8D, additional windings 64a, 64b are connected in electrically parallel relation

s

25 to one another, in series with capacitor 66. In all other respects, the circuit of Fig. 8D
is the same as the circuit of Fig. 8A.

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,
30 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



WD 2006/ 130565 PCT/ US2006/ 020764 denoted Ra, Sa, and Ta. Each additi onal
winding is fed froma different phase than its respective main w nding,
thereby putting it into an opposite field situation. Each additional

wi ndi ng al so has a predeterm ned capacitor value that creates the precise
phase shiftwaewenssésg to the i nventive nethod. Additi on@CTHSAWHAYHZ is in
series wth capacitor 34 and said w nding and capacitor 34 are connected in

el ectri cal lndigh Rl 8h. 4ifd 74 EARn LAdiliSHal WA 18 focPfom AdHdrepAbse WaRdi NG 28 1S
reversely connected with respect to main wnding . Accordingly, current

f1 owi ng t hritsuegpentiermain mdnding, 2aerely puiting it infasan epposite field siwatioduFadnt 1 owi ng
t hr ough addj.fyk: W nd] i A I J i site to
sai d i ot SeGE vt SESn e s pRedel iR cal ol AR o L e R Lo 36
and sai d addiese shithhcaardioy tythgdnveative waihadi t or 36 are connected in
electrically parallel relation to main winding 26. Additional winding 30 is
reversely connected with respect to nain w nding 26. Accordingly, current
f1 owi ng t hrAsidiienatavinding B8isip seded with eapacitar3gtandisaisowinding @and capaaditent | owi ng
t hrough addj,tj Wa'ell i Mol isr RG 4 opposite to
said fir SS&! 4 |r€gc r}e\girzlaa qu%cﬁﬁggf@ Jr%&%#ae:'l%'g?hg%ﬁ}aﬁﬁaggg“eg&%'%‘ capacitor 38
and sai d addidingBils reverdéin godrectanuitrerappest toomaidgviadieg 2énhesotdinply, n

el ectricall ] Y i odi A it winding 32 is
ever sely. CTRRIRURntoR A WS s f Gishihdion oh¥ Sudef BBl " 1, e
f1 owi ng t hrtbregbh additionai wihding 283s flswing iraa secotd difectint appositets saukfirgint | owi ng
t hr ough add&i%&?&al winding 32 is flowng in a second direction opposite to

said first drrection. Additional w ndings 28, 30, and 32 have a smaller
nunber of turns than their respective main w ndings 22, 24, and 26.

ddi 11 onal ERgandnb 302 hYer o i Lo et SR RINFR BHER i nai ngs.

Homnﬁver , f i farldrnapax?itmbﬁﬁs agd canneoted af elettécailglqb'ata%llfel_rra!atium tuihaigwincﬁng:é&dsl ][ he

Pgduiéd;’f Mi@;&’}%ﬁtmﬁwﬁ; ﬁ@f'ﬁ%ﬁ%&iﬁ%ﬁi@&% v%f?retshéﬁ'a?ﬁiégd @;@Eﬁ%ﬁsﬁﬂ? 'ng‘a s less

t Adrerdmgiyh t fiowingsthwugh Iraiir winding @6as imch firat direstior:

ef ?inci 2ncyud@g;abqgi neursr .'f;t g:?r!tgis.teg.l y 6e(l¥rlruvg:dr.s.]gl tagnar}/ é.he .ref olreagwcr:)a:.llcfﬂded
Eoupnlaﬁgl 1gpal win mgy3 IS Tlowing'in a second direétion opposite to sai

that the n
first direction.

Additional winding 32 is in series with capacitor 38 and said additional winding 32

and capacitor 38 are connected in electrically parallel relation to main winding 22.

Additional winding 32 is reversely connected with respect to main winding 22.

Accordingly, current flowing through main winding 22 is in a first direction and current

flowing through additional winding 32 is flowing in a second direction opposite to said
( first direction.

Additional windings 28, 30, and 32 have a smaller number of turns 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
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between tiny percent to one nunarea percent (50%- 100% of the nunber of
turns of their associated main w ndings. The actual ratio depends upon the
application; noreover, the nunber of turns can be changed by increasing or
decreasi ng wbeotsus®ses of circuits in the additional w ndeaWQusossibed 5
shown in Figs. 13 and 14. Fig. 10 diagrammatically depicts a star-wound

t hree phas I ey ; i i he present

i nvention, galqﬁea%tﬁh@e‘% W@‘?'ﬁé \?VIBI’] [ Hag%&”ﬁ@hﬁ%@@8ﬁ§9§$ﬁr§§§e§%ngnd are wound
in a star (50N - HOYataf dre nafhieertdi tures ofthieit assaaiatetonain mdndings. Ahe adigalot ed 28,

30, and 32 { : I L i adoid § wi ndi ng
capaci tor Sraﬁggegéerﬁgl’l‘@gﬂg&% Q@%Fé%cﬁ‘d"@g%&#ﬁg{ﬁdﬁéégmﬁ Ion %%}%ﬁ?édi s denot ed
0 and t he bhinereasinger dedreagjeg thermuenber ofgircaitsein dlemadditibr|) wisdingntirtiier As i n t he

delta conf [ j 9, each additional winding is in electrical
series gléﬁ‘*{"ﬂha':@éag&é& ?g?’ associated with it and each series-connected

additional winding and capacitor is in electrically parallel relation to

its associ giesh i . 0l di alel] : rsely
connect ed E‘ ng%gﬂp\gﬁ %‘%@Wde :s%s}ggisg%gvc?%rrgi[ﬁﬁgem‘ér%&ng@‘ghﬁt{rﬁiﬁnunber of
turns of emcorpacithstthe tadchingadf thg present inverdtion. Brputhrea mainadifdingsh&enunber of

t ft ' i,ngdi j . . - turns 20

of sai a ot E o Shsh e il et TR Sedr B B Rl (05 e

a di f f ewentvindimgs ard denoted 28, A0eapet82 andamavoundiimed istey corfitpliratioondhe wi ndi ng 28,
lectrical Ly, I t [ i ndi i.cal 1ested with

i i ng- 22 SRy oo FRABERE frechnofi 5 A 38, Tl RBF USRI R o o

t hr ough cajsaientied (Bdnd thel threleiline vBltaye coanections diemiendted R ABldindiTonal wi ndi ng

30( electrically parallel connected to main w nding 26, physically nested
with winding 24 and reversely connected with respect thereto, |Is connected
t hr ough capadi thedeld® cordiguration é Fig. 6feachiadditiomad wmrglirRais infeldctrical satiesm ndi ng 32,

el ectrical | ral l.el _connec Q LR w.nding 2 sically nested with
W ndi ng 5268 Bafd BLoSRARRS B h BoTBeth a4 RERRE S0 ARRLERN BB nect e
t hrough capagacttaris Belecirically paratle! félatibn teeitsrasabeialied gnad2 winbings Thé ear |y shows
the opposi tagdi{ic'meak \(/jvin@%%'sta'ré) Pev%];se‘yhc%nngc c(ajé Féla(%ir\}g Ito We[?'%'sggc'iated main

windings and the number of turns of each additional winding is at least equal to half

the number of turns of the main winding but is no more than the total number of turns
20 of said main winding.

More particularly, each additional winding is fed with a different phase than its
respective-main winding. Additional winding 28, electricaily parallel connected to
main winding 24, physically nested with winding 22 and reversely connected with

{ 25 respect thereto, is connected through capacitor 34 to in line R of main winding 24.
Additional winding 30, electrically parallel connected to main winding 26, physically
nested with winding 24 and reversely connected with respect thereto, is connected
through capacitor 36 to in line S of main winding 26. Additional winding 32,
electrically parallel connected to main winding 22, physically nested with winding 26

30 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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Fig. 11 illustrates wnding internal connections of a three phase electric
not or having 14 WO 2006/ 130565 PCT/ US20061020764 four poles, each denoted
anong each phase A, B and C (four (4) poles for phase A, four (4) poles for
phase B and four (4) poles for phase Cin main winding Y as well as in

addi ti onal W d6/k3956%) , one delta adj acent pol es, accor dPREUSHOEPAT¢r esent

I nvention. The connection point for inline Ris denoted 80 for main w nding

Y and 5 82%urg8i@sf@archaﬁqbtfeumngmaeﬁlbﬁaseVA B A% GQ%?%'p@lés@@ﬁp’Hasé ar in line
Sis denote for main ndi n d 86a, 86b for addltlonal w ndi ng V.

Connect i on @Bi#Polss for PhaseP arg fﬁ’éﬁ {#ypetes EOFPBFSQ ‘ﬁ in main windipg of oelect or
poi nt's 90245 $PRI MRl \Qﬁ\dﬂﬁdl)témlta\&djzé@ém%o s, aé@bﬂinﬁéjﬁi the @Raglentvt ndi ng

capacitors are resgectlve denot ed 9 1o In other words, the
respect i ve NYENIQD- dBR FERAGCHPR PRIRt TRRIHINGLR i dﬁﬂﬂeﬁéef%%ﬁl‘”"\‘ﬂ'%\(ﬁ@ are the

three dg t@zaoasztfér Qmmnaplmﬂemg&A,Théeem%%nm pcs.ﬁtefom'»\lnﬂe\@@@bﬁ&e@edf&Za 82b,
86a, 86b, and 90 Ob o additional w ndin The connections are

perfectly nwmrwmdmgc\éancaﬁ%a @@Blf%{' asldifinpalwinging ¥ chomtesien Peint&8 ¢f MaIRdi ng .
Thi's novel V%Jroﬁtn' lfhe 16%6%55:%&&??0% ff acl 965¥re6f6ﬂa@d1€dn9vwma\ﬁgw probl em
in relatlon t |rect|on of ation. his illustration d pICtS a

four pol es Tdi'ﬁ@dél’ﬂ@'&ﬁl‘/\ﬂn%‘@ﬁ €aPACRE @FF respeqtively dendted P31 BBASP. probl em at
ot her speeds and multiple nunbers of circuits, in delta configurations. The

wi nding depicted in Fig. 12 has the highest ef fici ency of the novel
wi ndi ng¥. Thethepwordsi e vipsrechipsdeliaconeersipesiofeach pmrin andiaddtienalwinding

del t a- woundyye fHagnREYelts Bﬂ{s deWo{Héi's”wmaa{n% U amyindi Ag 2 ﬁ&ezé‘%z? their

reverse connections relative hei r resp ective maln
capaci t or s 5@, &¥x pad 908, t%btqﬁéﬂ%ﬂﬂlttonalnundm aniemggn@@t@ns a@mr@aﬂm 36, and

38| resWCts‘yéﬁ*ﬁqcaB&ﬁd"ecﬁdﬁst@ﬁf ffonted &ﬂé | fa OnﬁaiwldH\%ﬁ‘aJhls Mvadi ngs are

arranged in ta configuration. I ngs are physically 25
nest ed wi t teonfigunatiopetorractadmerfisianey a/mdrﬂilerqyssavml@ffbﬂl@h@?stelailfoﬂ|t@ﬂ'@ncy i s

oall 2ot RESBRGILOBES, Th MBLSLo PRl@L o Bl SRLEIGH adanIRe one v ¢
pont (FEGIREOrOENA, 1 MRLEHE P o REk Sftadary h

t he power |1 ne he capacitors. This
r emoves t he:orrﬁ@ib ﬂl@rmoé%lgodl moié@mwit pﬂner shaede an@ muitlpdmmbers ghcitayitayrie anot her,
and al | ows o%lt%éﬁﬂﬁ'd@tﬂﬁs.sat uration of the main w nding. 30

The winding depicted in Fig. 12 has the highest efficiency of the novel windings. The

20 main windings are denoted 22, 24, and 26 and are delta-wound. The additional
windings are denoted 28, 30, 32; note their reverse connections relative to their
respective main windings. The capacitors in series with the additional windings are
denoted 34, 36, and 38, respectively. Both the main windings and additional
windings are arranged in a delta configuration. The additional windings are physically

( 25 nested within the delta-wound main windings. The highest efficiency is realized

because there are no direct or hard electrical connections with the power line, /.e.,
the winding is fed only by the capacitors. This removes the problem associated with
currents in opposition to one another, and allows a maximum de-saturation of the
main winding.

30
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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The wi nding depicted In Fig. 13 has the second highest efficiency. Miin
w ndings 22, 24, and 26 are arranged in a delta configuration but the
addi tional w ndings 28, 30, and 32 are wired in a star configuration,
physically nested within the delta configuration of the main w ndings.

W ndi ng cameeiherms@d4, 36, and 38 are 15 WO 2006/ 130565 PEEESTEOPBNE1020764
respectively in series wth additional w ndings 28, 30, and 32. Fig. 14

depi cts a wespden@ihiasengs Wi additiohathiidinge28y3Rant 32. wi ndi ng of Fig. 13. Min
wi ndi ngs 22, 24, and 26 are electrically connected to one another in a star
5 configuration but they are physically nested within each respective

addi tional Ry, ﬂdideglcts2é3wmﬂﬁlg&mhn§2he dalni tificieady a9 theivigding 8f Fig013. Math 32 are

o et o | B S U5 R B ARG L | Tt

enbodi {mant s:on«égumholng:wmd@ré physicaly n%@ed \giﬂdn 380tﬁn’eepe¢’tlve$dditleﬁalwlu’lcdmg hei r
respectl ve ndai S an a
b b end Bz AddRR \Treios 28 205 an 32 arescle o ey sadiedtit Biat i ve 1o

embodi ment &
their respees bmgrrmtnan\aha@rmgrsysuoanmnédfaj \Wighih tHequta (Y\)Vaﬂdrhgmrmbﬂthé apacitors

are in parall.el el ation t respective ings. A third best
ef fici elrcl)cy main %ﬂ"ld& W"ﬁ%b%ﬁ'ﬂﬁﬁ E&'ngj@?ﬁaﬂqgrar}@wa@r IeP |y in 15
Fig. 15 as sembd wmtheﬂ r&;&cﬁve &mttbntahemaag@zwmnmq&z Ridreddr, a3nela®6 and the
200 LTS, enthonfhate, 65 aebinel Whehs Sevmasi gt AanB R efcy |1 hest e
observed t haép etctm mdﬂlvhhdlﬁ%% andittisladiifondBuaindifgs aﬁdic%%cﬁbr@ dr®ingiapsliepne

hundr ed tvvent degr ees E countercl ockwi se in 15 relative to their
respective rpﬁaéc_)n h?)[)@S PeHYE. m%&fmdmgﬁm y, 20 additi onal winding 30 is
positioned adjacent main winding 22 in parallel, reversely connected
relation thereto, additional w ndi nt%’a32 i'S. posi t| oned adj acent main w ndi ng

24 in paralAtrd bP%‘Wﬁ‘%%'TCQ’ ¢ 8itaied Bythe embofigent Aepieled diagrmmatcaly Bhal  wi ndi ng

28 is  posSifi omast \ﬁéil @&lﬁfﬁg m&hmé}ﬁalnwﬁcﬁngsmmaaédoeie arﬁcemeraaellnunasonnect ed
relation thereto. Cony a conventional single phase or three

phase el ectW'F@nQﬁ)%%ﬁot 6“%3%8E90?|60t[|¢?£y andh poysiaunexed Kea felfent i ve t eachi ngs

achi eves t h@nfigirhtom, Bot |ﬁ@h§ﬁ|@bﬁ|§§35|gs F‘Wéﬁd 15 it WiRbR @%@N@@tmmlt@haﬁ he
copper densit Coé\?rﬁ? conventi onal notor, = Second separation of
]

P et HEERS Th.cioy Ao 57 Steiotkied P BAYITOR bt o6y sisate (1287

counterclockwise in Fig. 15 relative to their respective Fig. 14 positions. Accordingly,
20 additional winding 30 is positioned adjacent main winding 22 in parallel, reversely
connected relation thereto, additional winding 32 is positioned adjacent main winding
24 in parallel, reversely connected relation thereto, and additional winding 28 is
positioned adjacent main winding 26 in parallel, reversely connected relation thereto.

( 25 Conversion of a conventional single phase or three phase electric motor to a motor
that incorporates the inventive teachings achieves the following advantages: First,
there are no changes of the copper density compared to a conventional motor.
Secondly, separation of the conventional winding in two different and separate
windings follows the approximate ratio of one-third (I/3) and two-thirds (2/3).

30  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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wi ndi ngs follows the approximate ratio of one-third (1/3) and two-thirds
(2/3). 30 Moreover, no changes are required on the original type of w nding
| ayout, adjacent or consequent poles. Both w ndings, according to the
present invention, can be wound and inserted 16 WD 2006/ 130565

PCT/ US2006/ M@ 006430565 mul t aneously in only one operati onPCA/G 2806076 step. |t
is feasible to calculate the value of the additional w nding capacitor in

m cr of ar adssimuﬂfé%e&ﬁ ‘§g°“w§3'%e‘?@5ﬁ§gieﬁagi”r9%ﬁ§té~ proportional to the real full

| oad current i n anper and”inversely proportional of the
square of the |line voltage in volts. The value timng is then determ ned by

a miltipl yilpiglféalgﬁeo{o ctaﬂ:?ﬁat. eGSR TR &%ﬁé&r@hﬁhé ca;?acgtgr ﬁ MR 0- 3 x

106. The nov erconnectrons of the s are | opposSite field
di r ecti ons mendhase. dhisfvatuens dipdrily egoportionaidatie reaHol loatcuiThet inanpkresi ndi ng

i t 1. effici . i guifi t Fanelg r factor,
B A T e T N
al | | oads.vahe tamingisdingri deteamioedbeamultiphling factohtivat is etweee mappoeximataly dr aws

about six ( d u | x-1 8) of an anp
when t he aa[gi%é ?(m%d%t\?\% gglor'lg@ga“%@ﬁ@%&@ﬁ%ﬁg&a&rféﬁ%@vc?e\gmgtsaaa%gec'ﬁosed her ei n.
Under full dppasitedfmitiditactions aricbon Hiffereatghases romwdaeh othenl d conventional |y
operates at a power factor of about 0.74 to 0.84 and when wound in
accordance with the novel disclosure operates at a power factor of 0.99
from a towernthe rovelewipding éntregs2s We ovecdilaafiictexicy | sigrdfidaotly improvesdbhépoweral | oad
and over. e first and,.second main

I i | el ectri L. t
i nali ngs ar8o8f et Frdse R UERRRAE il MBP ehd Setihid eTAEEERERLT 1 o
mai N conmoniogds. At aardampler e speveEntiveal taﬂms&powadmotdngneﬁgfanﬁdu:t Sik (@)gd second
tial i f i t JFLrst iti i i

Do h el ot 1A 1ol he rBive 2R A8 sickérits @%pr T RGP SeRD s pdffinall he P, ot ©
?nd secogd \piodiegs asd cép'an'mgs iane addqear sl diSﬂQSﬁd Gfemins Mrﬂegfmﬂdﬁa’dcnmna!gomﬂ,t h t Ihe

irat . RO e ) et e on
i i g e Safie Bt WAV coBRorly bPSiafen =2 h rbEL BEE SRSt A  , an
el ect r omagnietd.84 4ridedtteroeaetdih @dcdrandesvitesthe now! didclosurstoparedesatceond mai n
\émagﬁl 219 i hlrt%?vy%ri{c?otr O?B%Qtfpo%’l 3 fwen dﬁ\r/ga ;IJenrcc\aArﬂlt?fg%')gr%ec aa\f\?ca?lol;ld to FullWI re size and

mechanical load and over.

20 Ina single phase electric motor the first and second main windings are electrically
connected at respective first ends thereof to a main common point and at respective
second ends thereof to first and second potential lines of a line voitage. First and
second additional windings are each electrically connected in series to a winding
capacitor and the first and second potential lines in a parallel, reverse connection

{ 25  with the first and second main windings. Each of the first and second additional
windings generates an electromagnetic field in an opposite direction to an
electromagnetic field generated 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
30 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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30 and the second additional w ndings has a second wire size. The first wire
size is approximately twice the second wire size. A nulti-phase electric
notor includes a plurality of main w ndings connected in delta

configuration at three |ine connection points having a line voltage. Each of
the main W0 YDe/280867 130565 PCT/ US2006/ 020764 wi ndi ng RET/US2G06/0200640 1 e
size. An additi onal wi nding and a wi nding capacitor is connected in

paral l el relatji to h. of i W ndi.n d al. wi nding has
a second wi rg" %ass?rﬁrsf@meﬂﬁn&%gﬁ%ﬂqq\% deragd&mg@g &ﬁéb?%\?r Pse connection
of the addlcbnmwéd inipachllebrefatibato sechtal thet maiaswodingst &he laddmoml mdhidirgy gener at es
an 5 electr netic, field in i rect.i t hat Q 05|t irection
of the el cdir armebmE oS pia efhelr o ESAL BB AR gt IR R Ry RbAT L nvont § on
i S a pi oneerthevgdditionahwindimglyelatives® |istassmdmemmalrah|hymg R herats anhe ef ficiency
of alternatln curre ors .o I QNOUS 0ss the entire

Yo range of TegeEiel RS S aiFondh el B8 IS BR BB or 1 0 operat e at
a power f acteectrgmaghetic flefthof if3. d28ocated naln windingad and | ow | oad conditions.
Such performance cuts in half the power required to operate a notor. Wth

approximately sixty four percent (64% of all electrical power in the

United Stat elsnshai/englomm@ pivadering nﬁ@ntleuh bedause 1trsubsm$t|ally hﬁpr%@&é thgs created by
t he pr esent ventl subst anti al I n view QI oneerin St at us

of S P Ty STy o At Eud e AL Rt o uneli Pk ebrralr s eSS BB of )
]Eo br oadid ntr@ﬂ;@ﬁ@ﬂlcﬁéd amdltroﬁs nh:mamtcaﬁéﬁeltbﬂaﬂslés agnog@&gggerag ?ttmp%weirvegg ion
rompiracy renc I catl on 11 e une ,

2000 "now LiEdiureress fiandrad Rgniakng Ap AN 10 ool P Bl ionen SHPh BRI EHNES
][ef eL enct:)e I ndues |2hhbﬁ thils ;s@dle:rsemﬁredlté oper]lgteatﬂnum leftrS@ﬁfroklhﬁteé)t kietycvdnjrect s set

t apbove, an rent oregol n es ptlon, are
e19(1[i ci ent | y Pgfeent {ﬁgf) nﬁgﬁcggg V‘W%‘%ﬁ?@& {tgseb ’Pﬁa&‘g‘ eﬁ ove
construct i oreladtiidv@blors] BRAEAVINYE drénsa by e praeat Bleritihn aréyervtartial. I ViewS i s
intended that all matters COI’ltFI ned in the fore gé}% descrltﬁ)tlon or shown in

t he acc&ma‘i‘fﬁ%’éjo'ﬁﬁe&'ﬂﬂﬁ&éu%%fé s Inyention: gﬁp‘?’%i“é& M e eptii§dAS &ind not in a

limting sefstr of faw 18 b@ééiﬂnfe@prb{%tlblﬁldébﬁitédt)dwetﬂ'e%ﬁ drlResdritel 0 e TBivetitioh s ar e

i ntended to cover all of the
from piracy.

French Patent Application Number 0207820000 filed June 25, 2002, now French
20 patent Ne 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

( 25 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

30 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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30 generic and specific features of the invention herein described, and al
statenents of the scope of the invention that, as a matter of |anguage,

m ght be said to fall there between. Now that the invention has been
described, 18 WHAT IS CLAIMED IS: | A single phase electric notor w nding,
conprising: a main w nding having a predeterm ned nunber of turns; an

addi tional, desaturating w nding having a nunber of turns equal to at | east
about half of said predeterm ned nunber of turns of said main w ndi ng but
not exceeding said predeterm ned nunber of turns of said main w nding, a
capaci t or ®HXK IS CRAIVEDJSnected in series with said additional
desaturating w nding; said capacitor and said additional, desaturating

wi nding electrically connected in parallel with said main wi nding; and said

addi tional des,Qtsmrg@tfjhagg M dniGld mgtoniiﬁtgn%,QM@bﬁﬁhgé connected relative to said
main winding so tat current flows in a first direction through said main

wi ndi ng and i n amaigeriofing drying e prdeterminagnusbar@f Bues;t i onal , desaturating
W ndi ng, said SeCOc"o‘?t(i:%{af,eocetsétp%}ingﬂigﬁgg%Q%ﬁé %ﬁrﬁnﬁoe?adfd[uﬂfs.r eélhanldﬂorﬁcl'éégpn' 2.

The single phasaé1 gl ectrire mo er conpri g; sard main
w ndi ng f osssRehf ofssadprdditéraiinddetinit@r af fuknssdf spidenteh evindingbutaroossceedirgt | on

and said additional, desatura ing(ﬂ\gn ndi ng formed of a conductor having a
second pr BHEPEASHHERELIERRST QBRSNS M Mindde: and second pr edet er ni ned

cross-sections bebngibelRltelaliP BRGcRAMN & iPUvit shidt Aditiial, dds@hiafnpel NY
about two-thirds (2/3) to one-third (Y). 3. A single phase electric notor,
conpri si ngwirdingaisaid wiapatiitog aidvaid gdditiondladdsatemting ovisdieg eteciricaly tgnnegedhect ed
to one anot her eri.es; an additjional, desaturating w nding having two

hal f secti B‘n‘_?raéll(?ﬂwgﬁt%ﬁnia&“ BHE""&@fAlt her in series; a capacitor connected in
series to said $aWalflibnadeddsht@RSing winding being reversely connected relative to said

main winding so tat current flows in a first direction through said main winding and in a
second direction through said additional, desaturating winding, said second direction

being opposite to said first direction.

2. The single phase electric motor of claim 1, further comprising;

said main winding formed of a conductor having a first predetermined cross-
section and said additional, desaturating winding formed of a conductor having a second
predetermined cross-section;

said first and second predetermined cross-sections being related to one another by
a ratio;

said ratio being about two-thirds (%) to one-third (V4).

3. A single phase electric motor, comprising:

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

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

a capacitor connected in series to said two half sections;

said additional, desaturating winding and said capacitor connected in parallel to

said main winding;
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said additional, desaturating wi nding and said capacitor connected in
parallel to said main wi nding;, 19 each half section of said additional,
desaturating wi nding connected in reverse relative to an associ ated half
section of said main winding so that current flow ng through said half
sections of said additional, desaturating winding flows in an opposite
direction relative to current flow ng through said half sections of said
mai n wi ndi ng; each half section of said additional, desaturating w nding
having a nunber of turns equal to at |east about half of said predeterm ned
nunber of turnseawh hafcdectial bf sseciddviondf dsatudatimgi windingdiongedied imatvesxceedi ng
sai d predeterm ned nunmher of turns of each half section of said nmain

wi ndi ng. 4relae t%am@%se%tﬁﬁgélf SHCSER P 2aich e BrWBHIng S A SUTTent fobane BEHER i si ng:
a start w g H%f s@cti%h@[)f sﬁ@@@t{%ili&lfé'i;de%ﬁ#_aﬁngSWﬁd% BT SOHRRSHEGrdcRloser | es

with one another and in parallel relation to said main and additional,
desat ur at i redptive naleurgest f16wing thiongh saigphalecedrset said nmapt wmdingynpri si ng: a main

wi ndi ng having t hal f secti.ons e]lectrically connected, to one another in
parallel; an ad%ﬂ\éﬁi%ﬁaf?eﬁ%é’gtsﬁﬂ%aﬁd%’"ﬁ" r‘?ﬁ?aﬁ%a%?” 'T%%%&: f BEEE Shs _
connect ed h@PnOBRual 30Qt NALE AHbub BRIFF sald FroRAGHIRd RO Gifadmk IHF At @glft 0 sai d
two additional, desaturati n% wi nding half sections; said additional,

8

desat ur at i segtion @disyig man fWisdiag ibeheotaardeesiisdsachprgdetedrinebnwaeared thims opar al | el

to said naie&hv}\]/ia LA%n fagh bl &iq%ﬁf%t.i on of said additional, desaturating
wi ndi ng connected in reverse relative to an associated half section of said

mai n W nding so that current flow ng through said half sections of said

addi tional, desaturati ng wi nding flows in an gpposite direction relative to
current fl &wi nglbhsiBelgRhassielschigimotepliGlaims, SItheLEINRRSINE: wi ndi ng; each hal f

cqual (o at Teadt ABanT R TS FAEERT otk MK Ran iR R billone ! Cach
hal f sect hoothafand & phratl relationdd ngjd Imain moitaddtivedddesgtusaing windidgs er m ned
nunber of turns of each half section of said main w nding.
5. A single phase electric motor, comprising:
a main winding having two half sections electrically connected to one another in
parallel;
an additional, desaturating winding having two half sections connected to one
another in series;
a capacitor connected in series to said two additional, desaturating winding half
sections;
said additional, desaturating winding half sections and said capacitor connected in
parallel to said main winding;
each half section of said additional, desaturating winding connected in reverse
relative to an associated half section of said main winding so that current flowing through
said half sections of said additional, desaturating winding flows in an opposite direction
relative to current flowing through said half sections of said main winding;
each half section of said additional, desaturating 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.
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20 6. A single phase electric notor, conprising: a main w nding having two
hal f sections electrically connected to one another in parallel; an
additional, desaturating wi nding having two half sections connected to one
another in parallel; a capacitor connected in series to said two additional,
desaturating winding half sections; said additional, desaturating w nding
hal f sections and said capacitor connected in parallel to said main

wi ndi ng; each half section of said additional, desaturating w nding
connected in reverse relative to an associated half section of said main

wi nding so that current flowi ng through said half sections of said
additional, desaturating winding flows in an opposite direction relative to
current fl8wi ngAtHeEdRIFSS alrel R AIHOTSEURRIBHE: of sai d main wi nding; each hal f

section of said,god Wirﬁfﬁﬂéaﬁ\ﬁ’rgg?@&djﬁagf §ddlo ﬂé@trﬁ&llg%}ﬂﬁﬁ&teﬁl tQ;&Hp%otﬁéri turns

equal to at |east abou sal d predeterm netd nunber of turns of each
hal f sect pamlldf said nmain wi nding but not exceeding said predetern ned
nunber of turns of ., .each half section. of said majn.winding. 7. A single
Phase erect i ¢ HbedHiomirurAEe Whline i LG Sorksed €8 ons

el ectrical hyotk@nnpshRd; to one another in series; an additional desaturating
wi ndi ng having two halt sections connected to one another in parallel; a
capaci t or connegtcephciter eamneeied irosesigh do sald teigdidditionsl] desdwsaingrvanding haif ndi ng
hal f sections; said additional, desaturating w nding half sections and said
capaci tor 3%%Wg%ted in parallel to said main w nding;, each half section of

sai d addi tional saigesdtictaitdebguiatingivivdlirparanaetteshs iafd E8Y esiReitor @hadckedént 0 an
associ ated half section of said main winding so that current flow ng through
21 sai d halPpraelde pais &2t WiMing: addi ti onal , desaturating winding flows in an

opposi te direct LR haif section of said additional, desaturating winding connected in reverse
relative to an associated half section of said main winding so that current flowing through
said half sections of said additional, desaturating winding flows in an opposite direction
relative to current flowing through said half sections of said main winding;
each half section of said additional, desaturating 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.

7. A single phase electric motor, comprising:

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

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

a capacitor connected in series to said two additional, desaturating winding half
sections;
said additional, desaturating winding half sections and said capacitor connected in
parallel to said main winding;

each half section of said additional, desaturating winding connected in reverse

relative to an associated half section of said main winding so that current flowing through
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relative to current flowi ng through said half sections of said main w nding;
each half section of said additional, desaturating w nding having a nunber
of turns equal to at |east about half of said predeterm ned nunber of turns
of each half section of said main w nding but not exceeding said
predet erm ned nunber of turns of each half section of said main wi nding. 8.
A del ta-wound t hree phase notor, conprising: a first, second, and third main
wi ndi ng connected to one another in delta configuration; a first, second,
and third additional, desaturating w nding connected to one another in

del ta conf sganhalfistionsaf shid additionas Qfé@a’tdraﬁﬁgjwﬁdﬂnigjﬂm h @nepprdidd tirariah ,
desat urati n? wi ndi ngs bei ng physi cal Iy superpaosed in nested relation to one
anot her; Hiveite eyrrens Hewig, thiggh sad palf seqtionsiodsaid madfé%{’tdlﬂgatl ng wi ndi ngs

respecti Ve' y C%ﬂert&hi ¢ Oc[hB‘n Rrsai! ﬂém?dﬂgl [RYRIrS Y Wh ﬁ%ﬁﬁ’%\ﬂae&ﬁﬂe?%ft o said

first, second, an mai n i ngs so that curre ng through said
first, secamgs eqwhl tdniar tl:amtambmuwhmlcﬂlorﬁg;aldf }bre@ﬁermmedamfmhrestofdumecﬂl each aald

current rovvl h sad,first, second ird .additional,
Gosatur at | RGN SGEHATAT SRAdnG b3t beltSreriiie U PAEERS Pumb Waps of st

direction. eg{:hfﬂarﬁéotloﬁ%@“@é{]gmaém‘l@”{dlmgl’d capacitor respectively connected in
series relation to said first, second, and third additional, desaturating

wi ndi ngs so that each additi onal desat ur at i ng wi nding is fed current at a
di fferent ghase t%ﬁn t he o said first, second, and third main

wi ndi ngs; &nd s&i GHTreERd ﬁﬁr@e(r:@]r?ae mgﬁ)a CHIPF8 &ddi ti onal , desaturating

wi ndi ngs havi nga afirsr RE@ider aiidnetkdn tabe wikfing Wonsechat weehe fanbihyr perdeant to
one hundred percent (50% 100% of the nunber of turns of their associated
mai n Wi ndi ﬁ@fsﬁgugitlom star-wound three phase notor, conprising: a first,

second, and thi Eadq;@P' s@chHd”dinHch?r‘c'i”%%?tLo%glt Dt Qfﬁ&’l&é'&nﬁééi‘éd to one

configuration; ifst, sécond 'fd ad |t|o saturating w ndi ng
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said first, second, and third additional, desaturating windings 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,
desaturating 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, desaturating windings so that each additional,
desaturating winding is fed current at a different phase than the current fed to said first,
second, and third main windings; and

said first, second, and third additional, desaturating 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.

9. 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, desaturating winding connected to one

another in star configuration;
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said first, second, and third additional, desaturating w ndings respectively
connected in parallel and reversely connected relation to said first,

second, and third main w ndings so that current flow ng through said first,
second and third main windings flows in a first direction and current

flow ng through sad first, second, and third additional, desaturating

wi ndings 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, desaturating w ndings so that
each addi tional gay gt NGecoh§ dh@hEHFARtandt aditnhl RleSiraN2SndiRgNbéine
current fed to said first, second, and third main w ndings; and said first,
second, anphysisellsupdpios¢doin alestediedatton tapnaapotieridi ngs having a predet er ni ned
nunber of turns_between fifty rcent to. one hundred percen 50%. 100% of
the number of tiit sm%tf ?eﬁ%nc}as%'gdgitglfae]aadﬁgfoﬂgwA:?a?q%lg?g 19" }&gtgjeﬁ(ets%P?}\Y)ei%d t hree
phase nmot ofenne@EMIn [SirdIR1 aid feSérsel$ e6iiebted ad1atidnhib K8ld MRdtNsevbritdamdthirdnggi ri cal | y
connected to one another in delta configquration first, second, and third
addi t i onal Wirdengsse that pwigerhillowiingbrasgh said itiess) segondzand thiet mai warings Bewhect ed
to one another- i.n;del: ILguration: 0o , 0 : [ mai n and
addi t i onal F“ %g‘ég?ddggét“}rﬁég%gﬁﬂéigﬁgfgc’tvﬁgg ﬁhéé@%‘hi/agi s |S§§°§gbg'?dpg’rsﬁgdé‘€ahr°ﬂ%'ét ed

rel ati on t desatieatmpotihdings Sawvdinfa sesind dérectaomchppasiat to kaid diradiettionnal
desaturating wi ndings being nested within .the delta configuration of said
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and reversely connected relation’to said first, second, an d main

wi ndi ngs so fethatrrantat 2diffefdnonhasg thanitbughrestfed t6 s7id firss exsoord!, andithirdimain mai n
w ndi ngs f|OV$R inafirst direction and current flow ng through sad first,
second, and"Wi&d*{dditional, desaturating windings flows in a second

direction opposidi® fiRt,S8d@nllj rat eHireddd®idhala ddsitgtating €Gafingsandyvihgi &d
capacitor respectively connected in series relation to said first N second,
and third audeteingped numbenefituns hgtweaen difhgsercemdo2meshungred paeents@8énd, and

third addi §@palen RS CRIAD MRS AN Winfingf! edet er i ned nunber of

turns between fifty percent to one percent (50% 100% of the nunber
of turns of their associated main w ndings.

10. A delta-wound three phase motor, comprising:

first, second, and third main windings electrically connected to one another in
delta configuration first, second, and third additional, desaturating windings electrically
and mechanically connected to one another in delta configuration;

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

said first, second, and third additional desaturating windings being nested within
the delta configuration of said first, second, and third main windings;

said first, second, and third additional, desaturating 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,
desaturating 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, desaturating windings; and
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11. A delta-wound three phase notor, conprising: first, second, and third
mai n Wi ndi ngs electrically and nechanically connected to one another in
delta configuration; first, second, and third additional, desaturating

wi ndings electrically connected to one another in star configuration said
first, second and third main and additional, desaturating w ndings being
physi cal | y superposed in nested relation to one another; said first, second,
and third additional, desaturating w ndings being respectively connected in
parall el and reversely connected relation to said first, second, and third
mai n - w ndi ngs s thed, sdcondntand | tiidn@ddiiomlghdesaudtifig r 9indirggcandngng third
main wndings flows in a first directign and current flow ng through said
first, secPRecteraiped RYPBeraglyfunoAstveen ddWapaiset ith PG HAAFRGsPETFBRO A a
second di f%do/o)%tp@mse&%ffu%@'tﬁeiiasg iat€ll &R RN & first, second, and
third capacitor respectively connected I n series r% ation to said first,
second, and third additional, desaturating w ndings; and said first, second,
and third ditional , desaturating windings having a predeterm ned numnber
of turns biﬁmeeﬁ‘*ﬁ??@” iﬁ%ﬁﬁ%aﬁagwﬁéCﬂWRaﬁaa percent (50% 100% of the
nunber of turnsfRf stdvRAH! ardSHRE indfieolinthdd edchibaNgand Achabicaliponesied té hr ee
phase nmotor, conprising: first, second, and third main w ndings electrically
connect ed ore amthen iodeffe configusation; configuration, first, second, and third
addi tional, des rating. w.ndi . ctrl . . e her in
delta configura '%Sgr??éosngi adwftﬁggg ?&ggéag’n%sggﬁgl'b%ﬁf@%i eiécggcéﬁlgégﬁﬁf%ﬁgé ,

desat ur at i g WhétHengs shei dgfigurhye el | firss upeindosad third mest eddr &ldatdnall to one
anot her; said first, second, and third additional, desaturating w ndings

bei ng r espéesaiuaing WigdpgseRaingPypicl B ipprpsed Ay neSERdd e IREPY tocisrieetIsl el ati on

to said first, , I b 4% o M Nl ; ; : :OMi, Ng
t hrough said fi ?ag(%:fﬁpég’e%eoﬂgj’tgﬁg tlﬁh@d{h &@n%ﬁ%ﬁ%‘é@%@v@%@{%ﬁp %{l?% st
directi on emuecaed meparalfel evd rgersdly oogiectsddelitionso said éicontcorahdnd thinddnain

additional, . desaturatin i ndings fl]o in a second direction. opposite to
said first vindnEsep o ciyre Hopvine Beoyah SHd fisl Rrard RATHES o vdieRtPys y
connect ed ifNa $@dti BRectli® ald Bitrdn® DMtk thidughtsaidSBGOREcon@Nehd Mifddadistdhinkl, onal ,

desaturating w ndings; and said first, second, and third additional,
desat ur at i Aepaturaidigrgsdings/ilovgs ia 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, desaturating windings; and
said first, second, and third additional, desaturating 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.

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

first, second, and third main windings electrically connected to one another in star
configuration, first, second, and third additional, desaturating windings electrically
connected to one another in delta configuration;

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

said first, second, and third additional, desaturating 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
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predet er mi ned nunber of turns between fifty percent to one hundred percent
(50% 100% of the nunmber of turns of their associated main w ndings. 13. A
del t a-wound t hree phase notor, conprising: first, second, and third main

wi ndi ngs electrically connected to one another in delta configuration;
first, second, and third additional, desaturating w ndings electrically
connected to one another in delta configuration; said first, second and
third main and additional, desaturating w ndings being physically
superposed i n nested relatlon to one another; said first, second, and third
addi ti onal jn ddistt direstibmgndichdemgiovies rﬁlgov@swécﬁriswbgfondc@lﬂdwélmde@ridltnpq@hr al | el

and rever Sge%éha ﬂln%'%l%glgé’ ﬁ(%)\% 9 se%, ndsd’illefditlosne&p%%gte t%qgldq”irst%nr leld (St main

Wi ndi ngs soO urren oW n MU sai I'TsSt, secon Ahd third main

wi ndi ngs flows aiﬁPstasef:@rrdshncﬁthrxecrhpmtoﬁnépecuvmaénnfel:tewlrn@riehmmgin t6 34id
second, third, and first additional desaturatln% wi ndings flows in a
second di r@éﬁtlsé?f)f@pﬁ@sthtréaﬁ@t‘%ﬁlcﬁeﬁW@E‘HWF‘é&gﬁfﬂﬁ‘ a first, second, and

third capacitor JigSRRE! SYahy, Ca%n%roedaddnloﬁa“@ésatruﬁaltag Nndif ssg,'hdmgfwst

second, and thir I’tional’, desaturating w ndin that ©a ditional,
desat ur at i pgdetemined) nusmbbedf (nmns eetweat fattyd |pérfcemeuot onEhasedréd parceite(SOU-r ent
fed to sald flrs secon? and L hird main wi ndj ngs so that a one hundred
twenty degr %ﬁlﬂébﬁnﬁﬁg§ 44ns of theig asseeipted ayin W “§%ld first, second, and
third additional, desaturating w ndings having a predeternlned nunber of
turns between fifty percent to one hundred percent (50% 100% of the nunber
of turns ofl3t heiArdeitssouindtlade pheisematandiompsisings

first, second, and third main windings electrically connected to one another in
delta configuration;

first, second, and third additional, desaturating windings electrically connected to
one another in delta configuration;

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

said first, second, and third additional, desaturating windings being respectively
connected in parallel and reversely connected relation to said second, third, and first main
windings so that current flowing through said first, second and third main windings flows
in a first direction and current flowing through said second, third, and first additional,
desaturating 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, desaturating windings so that each additional,
desaturating winding is fed current at a different phase than the current fed to said first,
second, and third main windings so that a one hundred twenty degree (120°) phase shift
is achieved; and

said first, second, and third additional, desaturating 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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