WD 2004/ 001933 PCT/ US2003/ 020009 | N THE APPLI CATI ON OF GERALD GOCHE FOR
ELECTRI C MOTOR W NDI NGS FI ELD OF THE | NVENTI ON [ 0001] The present

i nvent i orwoeet/®3soxzo a high efficiency, |owinput altermatriusgosweoent

el ectric notor, high output synchronous generator and of varied size and
vari ed speed, and to a specific nethod of construction. BACKGROUND OF THE
| NVENTI ON [0002] It is generally known for single phase alternating current
el ectric notors to be used froma relatively snmall size, fromfractional
horse power up to approximtely ten horsepower and thereafter three phase

notors are generally used up y jcations. [0003] In U S

Pat ent Nunber 4,446, 416A to é&vﬁﬁé@%ﬁg‘gw granted May 1, 1984,
entitled "Pol yphase El ectric Machi ne Having Controll ed Magnetic Fl ux
Density" being either a motor or a g@¥erator, there is provided a stator
core having main wi ndings and additional control w ndings. The flux
density is optimzed in a pol yplGERAIRCGOEHEY controlling the flux density
in the stator core. [0004] A nain pol yphase stator winding i s wound on a

magnetic core, the wi nding conprising@ogR plurality of w ndings and each
wi ndi ng represents a single phase. Capacitors are connected wth each of

i stinct and ol early st at s MG BRIPORWANBINGE 04/ G035~
PCT/ US2003/ 020009
FIELD OF THE INVENTION
[0001] The present invention relates to a high efficiency, low input alternating current electric
motor, high output synchronous generator and of varied size and varied speed, and to a specific

method of construction.

BACKGROUND OF THE INVENTION
[0002] It is generally known for single phase alternating current electric motors to be used
from a relatively small size, from fractional horse power up to approximately ten horsepower and

thereafter three phase motors are generally used up to very large applications.

[0003] In U.S. Patent Number 4,446,416A to Cravens L. Wanlass, granted May 1, 1984,
entitled “Polyphase Electric Machine Having Controlled Magnetic Flux Density” being either a
motor or a generator, there is provided 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.
[0004] A main polyphase stator winding is wound on a magnetic core, the winding comprising
a plurality of windings and each winding represents a single phase. Capacitors are connected

with each of the windings in a series circuit.

[0005] The present invention is quite distinct and clearly stated in the description.



2 [0006] An additional notor wi nding technique is also known fromthe
specification of German Patent Application No. 2508374 with a publication
date of O®OQ8e41@dTB3and titled "Single Phase |nduction MoTarS2013m2006N,
Hung-Ying. This patent application di2closes only an induction of a single
phase notor with two start windings so as to increase the start capacitor
voltage. It also establishes a sin |e phase induction notor wwth two sets
of start wi ndings, with better running power factor and inproved starting
torque. STATEMENT OF THE | NVENTI ON [ 0007] The present invention relates to

an alt i current electri.c notaor, and in particujar, _an_ alternatin
curr gnﬁf"@?ﬁwgﬁ @ﬁmf{nomm igBAcanigee 1 gﬁ"rﬁ}og“béﬁ%éﬁ%ﬂ@etﬁcﬁtiomﬁf GFrienn o
mul ti phags &fg}%ﬁaﬁbﬁ: NEDL 983 thiead p{llﬂﬁ:%ﬁoﬁ RLESFRBAFL IR arfll @d&“@iﬂ%ﬁ PRase

generator w two poles or nore, having main primary w ndings a

de- sat IndattienMofori daliWém hhingwWingi Asés patenthapplicatian kischds dnlyrual indhatidnrd a

bei ng f.ed through at .l.east .one.or. nultip]e capacitors, in .opposite phase
angl es3&EP BTFpIg’QFOEéNl]LH @YodStﬂﬁt r"@’&%l_?’%snio #) @n?‘%‘&gﬁ? ¢’8§B§c‘ﬁp9@tqgﬁ’lo_ﬁa%ﬁ' ngiaistj’s,
the t ofMblBE&SS sSR! piRASe Rdubtith mbkdrSvikts &b 8fts SRSRrRIHAiRRIwAH HettbORRhing

wi ndi ng, are of predeterm ned value. This ratio prefera ly may be

appr oxbemerdhgtopigl improvedestarangitonuedi ng and approxi mately 1/3 for the

addi ti onal w nding. [0008] The invention in a preferred formincludes a
wi ndi ng process for the alternating current electric notor, in that the

two wi ndings of said el eC§STATEMENT OFI THENINVEN®IQORNE tine in one only
operation, as a single step. {0009] Conveniently, the present invention
&

i ncl ud9903) pribedseseniinventiwngalatas|taen gHersating curzanielecsisanotar.rraid iy periisulart or |
W th i i Ci V, e1.l 0 a is directly
proporti %ﬁéﬁﬁgg?ét u\é‘{%{éﬁ? hag{?ﬁf &1!%?&1 céthg&%: tf?!rlfgn %;a M{fgge 5 gscr:eeggeaggng]t? dorb§71 t he
el ect rinnltiphtsreleadric biptdrivetisatiedt it shag@n e adlyathroh @4 eles eraffr MR tiwoOfdds ¢r0

the Sqr%%;e? hgrzintghrgailni pr}lem;/r())flvgzi% iei‘lggrgrjld de-saturation of additional windings in which each
additional winding being fed through at least one or multiple capacitors, in opposite phase angles
and opposite field directions from each respective main windings, the total cross section of the
wire used on each main and additional winding, are of predetermined value. This ratio
preferably may be approximately 2/3 for the main winding and approximately 1/3 for the

additional winding.

[0008] The invention in a preferred form includes a winding process for the alternating current
electric motor, in that the two windings of said electric motor being built at one time in one only

operation, as a single step.

[0009] Conveniently, the present invention includes a process for the calculation of an
additional winding capacitor, with a formula in which the capacitor value in Micro Farads is
directly proportional of the actual full load currently in a process consumed by the electric motor
or by the synchronous generator, reverse proportional to the square of the line voltage and

affected by a multiplying factor within a range of between 0.25 x 10°and 0.3 x 10°,



affected by a nultiplying factor wwthin a range of between 0.25 x 106 and
0.3 x 106. WD 2004/ 001933 PCT/ US2003/ 020009 3 [0010] Advantageously, a
si ngl e pmaseoel/®as3si c notor, according to the present i mearnts2as/o2oommul d
conprise first and second main w ndings coupled to a main common poi nt and

first and second main potential lines of a line voltage, and first and
second additional w ndings coupled to a w nding capacitor and the first
and second potential lines in a parallel connection with the first and

second mai n w ndi ngs, each of the first and the second additional w ndings
generating a field in_opposite direction with a c(géresp ndi ngno.ne of the

first [¢H4 sec%‘ﬂln%%us‘}\)farmflﬁg]é‘. Pffaé@f?ﬁrﬁ B ALOTHBE dAtHaG &S ttlﬁ?ﬁ?ntg’&ch
first angh é&ﬁﬁgg% R4 %Maegwgl NP | Bufeli Go §' in &?E&npimcf ht bhd st

@
and second wndings has an additional"wre size 1 n which e main wire size
i s appe@nt medie byteatia Uinet of & tin¢ heltagd cind fostedndviecendsaddaionBRVERIGESCRYIBT tON OF

THE DRAW NGS [ 0012] The invention will now. be .described, by.way.of. exanple
only, AHERECRERERE 4 et S S SeING Hein Ageralit eimetclf Bl g ERE §
depi ¢ irP il Lt drfdl D5 RDnd bR Ahal Fhife kg adkididOWn
t hr eeta;ﬁ)%g%égﬂg\gﬁug cor%?%sgg%gﬁ on notor; 001151] FI G a3 s}hc}\rxgsgﬁlgnolv\%athr ee

phase inleppoaite dirédtpnrith @ nomésponding ompeishe firgt 00d scord @aimwirndings. a nodi fi ed
known single phase electric notor; [0017] FIG 5 depicts a nodified known
delta configuration of an electric notor; [0018] FIG 6 shows a nodified

known 1g61a1 CANdibistet Al @madf is Wkt RhEr fifst Gndrécdhd mdil WiBlink 1Ay hemain Stigssizk nown
wi nding i hterval connections of electric notors; [0020] Fi %ﬁ”e 8 depicts,

accor dnd gadhoofithefipst esd second wandtingsrhas an gidigipeal priss sizeinewhich ¢he maingyire size

is approximately about twice the additional wire size.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] The invention will now be described, by way of example only, with reference to the

accompanying drawings in which:

[0013] FIG. 1 depicts a known single phase electric motor;

[0014] FIG. 2 depicts a known three phase delta configuration motor;

[0015] FIG. 3 shows a known three phase delta configuration electric motor;

[0016] FIG. 4 shows a modified known single phase electric motor;

[0017] FIG. 5 depicts a modified known delta configuration of an electric motor;

[0018] FIG. 6 shows a modified known star configuration of an electric motor;

[0019] Figure 7 shows known winding interval connections of electric motors;

[0020] Figure 8 depicts, according to the present invention, a single phase electric
motor;

[0021] Figure 9 shows, according to the present invention, a three phase electtic motor
on a delta configuration;

[0022] Figure 10 shows, according to the present invention, on a star configuration a

three phase electric motor; and



[ 0021] Figure 9 shows, according to the present invention, a three phase
electric notor on a delta configuration; [0022] Figure 10 shows, according
to the prweent4/oomesdnti on, on a star configuration a threg/yshas®@oectric
notor; and WD 2004/ 001933 PCT/ US2003/ 820009 4 [0023] Figure 11, according
to the present invention, shows winding interval connections of a four
pol es on delta adjacent poles, three phase electric notor. DESCRIPTION OF
THE PREFERRED EMBODI MENTS [0024] In the present invention, the electric
not or technol ogy background of known designs is established in Figures 1
t hrough 7. 5] FEj.gure shows a known single phase notor with a run

wi ndi ng ( 1)1{082515t art nall,nacce ng 9, the, PrgsAlc A58 shogys Vinding) infsrial
reference E@os bita E4R g@le@ bR a 'Q@ﬂ?e@l@%'tﬂz@@ PH&SCE??&%H&%O&?TI hrough 7,

as well as those depicted 1n the 1nventi eat ures Figures 8 through

1.1 are used to provide a conparative study between known features and
those inventive s i e t_ 1 { i [0027] In
Figure 1, the kno@ﬁ%ﬂ%ﬂﬁﬁ%&ﬁ%ﬁﬁ@%ﬁﬁrﬁ@ﬁ%cy by the

sat ur qo0g4] | Bv@k 8ré%f3nttih€e1ﬂoh,eth§ leFRtricAbtok fecHAGHgY Bﬁckigftﬁ‘mﬁl dF&hbivh dBBEAY is
construction. [0028] Figures 2 and:3 show the conventional three phase
not or established inFigiiresgbthaeughi hdi cated by the reference nunbers (1), (2),
and (3), with the incomng |ine voltage of the three phase are indicated
as (R, (S), and (T) with the center point of the star connection as (0).
[ 0029][0025]K NBYHuré mrsﬁ@w@mﬁﬁmbiﬁ%wﬂhasermb@& Switht RN GARGIEYEY, la QRS Rim (2),
speci fic nunber of poles, on the basis of required speed, and the star or
del t a @gsPggeRaciten(3)nt ernal |y connected as required

[0026] Like reference numerals in the different known designs of Figures 1 through 7, as well
as those depicted in the inventive features of Figures 8 through 11 are used to provide a
comparative study between known features and those inventive steps, according to the present

invention.

[0027] In Figure 1, the known technology explains the limited efficiency by the saturation level

of the wire size that is used for the electric motor construction.

[0028] Figures 2 and 3 show the conventional three phase motor and the windings are indicated
by the reference numbers (1), (2), and (3), with the incoming line voltage of the three phase are

indicated as (R), (S), and (T) with the center point of the star connection as (O).

[0029] In known three phase electric motors, the construction uses a specific number of poles,
on the basis of required speed, and the star or delta configuration internally connected as required

for the purpose of torque, horsepower and voltage.

[0030] In both single phase and three phase electric motors, heat losses affected by temperature

losses are generally moderated by different standards of commonly available insulation.



for the purpose of torque, horsepower and voltage. [0030] In both single
phase and three phase electric notors, heat |osses affected by tenperature
| osses arwogemsovadidsy noderated by different standards ofrcaarszamsiogooayai | abl e
i nsul ati on. WD 2004/ 001933 PCT/ US20035020009 5 [0031] It is also known to
provi de i nprovenents in single phase electric notors, by providing a start
capacitor in series with a centrifugal switch or a disconnecting relay when
added to the start winding circuit. An accurate cal culation of the run
capacitor sizes in Mcro Farads optimzes the efficiency of the electric
not or ncing starting torque, starting current and running .
terrper@%ﬁeslt 1 plga Ao R, provide; impgovemmankicpn. stnels pnse elegtris IRGIOE, by pseviding

el ectrj ol i . : plall : t i pdi ng
(2. vheaaiool i AHCS ML oStk Dt Or o MG IRhd gt et cBita W 6

rel ay stat} vendingh@rauitn dapacdurase cafenlatiof0&3fheFiugu capabitahsiwss an tVicee Habalse

el ectric notor, addi tjgnal, wi.ndi ng provi ded and fed through capacitors
and pdPAPeys %‘Srﬁgﬁ"?‘é@ Pt)%f%@e%}?ﬁn ﬁgpﬁ@cmghﬂgrt]pgg@]:ogei Flettie, qiret gnde ¢ a
confi guhihy Mmpeligreshree main windings are (1), (2), and (3), and the three
additional "wndings are (4), (5), and (6). The additional w nding
capacitors are (7), (8), and (9), and the three phase |ine voltage

connechihofiis are (R, nd (T)..[0034] Fiqure 6 il.lustrates a star
cont' dUPSALy ofeSist T a fyghen PBleninb i sitgie i g 6 e o n AR 5 S it
t hr ee vagdinki (@%1, dhe W HiRdisg Qzét)% the(seart cApABitdiEB), HOEerABMIghl SRath WM BIstoRBecting
capacitors (7), (8), and (9), the three phases |ine voltage connections
(R), @Spy (Arandilg runganacites (Dent er point of the stars are for the main
wi nding (OP) and for the additional winding (OS). [0035] Figure 7 depicts
wi ndi ng interval connections and shows a four poles one delta adjacent
pg ld gasz[oo?,IT]ee_Fﬁ)%msé shodian@irenshatd elettiicano@dt, moadaaidiabRendihg bRsideai dhdafed
addi ti onal . wi ndi ngs.

through capacitorgs and parallel connected to the main winding. This figure illustrates a delta

configuration. The three main windings are (1), (2), and (3), and the three additional windings

are (4), (5), and (6). The additional winding capacitors are (7), (8), and (9), and the three phase

line voltage connections are (R), (S), and (T).

[0034] Figure 6 illustrates a star configuration, with the three main windings (1), (2), and (3),
and the three additional windings (4), (5), and (6). The additional winding capacitors (7), (8),
and (9), the three phases line voltage connections (R), (S), and (T), and the center point of the

stars are for the main winding (OP) and for the additional winding (OS).

[0035] Figure 7 depicts winding interval connections and shows a four poles one delta adjacent

poles, three phase winding and the internal connections of the main and additional windings.

[0036] The connection point for the in line (R) is marked (4) for the main winding and (7) for
the additional winding. The in line (S) is marked (6) for the main winding and (8) for the
additional winding. The in line (T) is marked (5) for the main winding and (9) for the additional
winding. The additional winding capacitors are marked (1), (2), and (3). Observing the



[0036] The connection point for the inline (R) is marked (4) for the main
winding and (7) for the additional winding. The in line (S) is marked (6)
for the nworeond/ovaézag and (8) for the additional w ndi n@CcTitseodsm2econe (T)
is marked (5) for the main winding and (9) for the additional w nding. The
addi tional w nding capacitors are marked (1), (2), and (3). Qoserving the
WO 2004/ 001933 PCT/ US2003/ 020009 6 respective delta connection on each

mai n and additional w nding, there is a physical unbal anced pattern. Delta
connection (6) is totally uneven in relation with delta connections (4) and
(5). [00371 Delta connection (8) is totally uneven in relation with delta
connecieprsstiyer jeltgrrpnpeqtionom each maje w@chaddmwi/ siedingfthestisa phusieal anprlanced; p

I

affects energy savings in one rotation direction. [00381 Processing the
above technol ogy on a_ conventignal three phase electric nptor achj eves, the

fol | owi0A37] [ Bebsonnaeticad$bisdptally apeyen ip speian Wik deliacoppeciion () anhid) | dbiso1

Separ aty ' i i I.nt Malel W ng
cho. r g iata o e ERN b Enelt N0 el WO nRERE i e DR LA, SRlRD
| ay out dissdfien ésldckwibeesr conatendedkerd s€) G tisegtrentThixotyes of wieling imérnglsconaeuion be
used); [.0042] Conversion of the conventional w nding connections into a
delta fsi SHEREASAENES Peisdetating dtediogr i gi nal number of circuits; [00431
Cal cul ation of the additional w nding capacitor rating in Mcro Farads;
[0044] Formula: C =P x (460)2 x 1.5 (E) 2

[0038] Processing the above technology on a conventional three phase electric motor achieves

the following:
[0039] Increase of overall copper density by about 15%;
[0040] Separation of the conventional winding into two separate windings following
the ratio of Y.
[0041] Conversion of the conventional winding into a lap layout adjacent poles
connected (Consequent poles type windings cannot be used);
[0042] Conversion of the conventional winding connections into a delta configuration
respecting the original number of circuits;
[0043] Calculation of the additional winding capacitor rating in Micro Farads;

[0044]) Formula: C =P x (460)*x 1.5
®)*
[0045] C is the capacitor value in Micro Farads per phase;
[0046] P is the electric motor theoretical rated horse power;
[0047] 1.5 is a multiplying factor derived from the research experiments;
[0048] 460 is a constant base voltage.

[0049] This formula does not allow us to accurately calculate the optimum capacitor value, not
taking in consideration the actual field working under load parameters of the motor. So even

though these types of electric motors runs at a better power factor and does save some energy,

they are a lesser quality product, with a shorter life term, and they can be improved.



[0045] Cis the capacitor value in Mcro Farads per phase; [0046] P is the
electric notor theoretical rated horse power; [00471 1.5 is a nultiplying
factor dewowedydongsn t he research experiments; [00481 4GQTIEs200300008% ant
base voltage. [00491 This fornula doe3 not allow us to accurately cal cul ate
t he opti num capacitor value, not taking in consideration the actual field
wor ki ng under | oad paraneters of the notor. So even though these types of
el ectric notors runs at a better power factor and does save some energy,
they are a lesser quality product, with a shorter |life term and they can
be inproved. WO 2004/ 001933 PCT/ US2003/ 020009, 7 [0050] Figure 8 depicts,
accor diM§0] o Hige Srdspict apeovding ito Hhe raessnhigventismas singlecphase eleptsicanotorhghe

mai n : i : [ a

o) by B0 S Balb oS T (o Fep BBl i M ERELELEFO RV TR, o
and (5hdditiepamdhdidg bisodhowpaesd half sédijons (318 and (50)tsepardd by A pacitdi€o Rt Thd
capaci tor (.3), G% d the centrjfugal switch or the disconnecting rela (4%1
are al S@risHadRe %méhesﬁt% FepapHieise)-e1nd dhe sty SWitchaw s Mgcanaceting rﬁ?fws(é t

i nvent i I : k4O M Nd) i : C it h
the ey e <R in 8P hha Rt bl doddhlig 5 ARG EARRE Bt

di r ect hdditionsl tindiag hhastih paraHeldconoectied wétth the mdve windihgr Fach of tHeohaAf sections

capacitor.. The c t point qof the main w nding is used for, dual voltage
pur pos8&® lpwsaﬁlteﬁﬁiﬁgeél it eachiEaes a9 £OBIFRCARE CHRSFIOROIND S RRPTL o

the pr '{Eb@lﬁ } l; j i mai n wi ndi ngs are
(1), (g)ﬁ,%éanﬁ% (3) o e mH i ?%%é%asv‘aﬁﬁfglf%‘g‘l‘@?%‘a ?4“)15,53‘?5), and (6), the

addi ti onal w nding capacitors are (7), (8), and (9). The delta connection
poi nt's he.. t hr mai n W ndj ngs.are (R), (S),,.and (T). It shoul.d be
ot ed 105 Ackighth SEhaB 7 Abeh PR ik dsrbdifato Bwressut rAgte (8 2
vol t ag @elmﬁgwaﬁan.pqrhahﬁi@wﬁuﬁﬁg%)a,re (1%,6%2), 93, T addediil wadihds 28 gei), (5,
winding is fed froma different phase than its respective main w ndi'ng,
whi ch ptgp{ &), the additional winding capacitors are (7), (8), and (9). The delta connection points of the
three main windings are (R), (S), and (T). It should be noted that according to the present
invention, that the incoming line voltage connection points are (Ra), (Sa), and (Ta). Each
additional winding is fed from a different phase than its respective main winding, which puts it
on an opposite field situation, with a predetermined capacitor value that allows it to feed this

winding.

[0052] Figure 10 depicts a three phase electric motor, according to the present invention, in a
star configuration. The three main windings (1), (2), and (3), the three additional windings (4),
(5), and (6), and the additional winding capacitors (7), (8), and (9) with the star connection point
(0), and the three line voltage connections (R), (S), and (T).

[0053] Each additional winding is fed with a different phase than its respective main winding.
The de-saturation additional winding (4) of main winding (1) is connected through capacitor (7)
to in line (5) of main winding (2). De-saturation additional winding (5) of main winding (7) is

connected through capacitor (8) to in line (T) of main winding (3).



on an opposite field situation, with a predeterm ned capacitor val ue that
allows it to feed this wnding. [0052] Figure 10 depicts a three phase
el ectri c wotwe4/00ae6ordi ng to the present invention, in &CTAS2003/020009
configuration. The three main windings (1), (2), and (3), the three
additional wndings (4), (5), and (6), and the additional w nding
capacitors (7), (8), and (9) with the star connection point (0), and the
three |line voltage connections (R), (S), and (T). [0053] Each additi onal
winding is fed with a different phase than its respective rrain wi ndi ng.
The de-saturation additional w nding @% of main w_ndi n% i s connected
)is

t hr ougﬂméébam Persatpmtiont gditional n’éméeg qfamainyvieding @ 09611%% faepgh

addi ti ) or
(8 1 oCotaeidh @ s lRgbe Rl baBtE ) 115k clsay FRRNERS SRRl tAt e BBAERE "
(0054] tHediffatert afinding.addsliouddde notedd ity atéordivg toahe présanti ingertidh, we have a
connected through .capacitor (9) to in line (R) of main winding (1). This
cl ear | FngIREHRE COMECHIPBANt-e fiel d position of the different winding. It
shoul d be noted, that according to the present invention, we have a single
star connection point. [0055] Figure 11 illustrates w nding internal
connec{l058F oFigard buillysthees windindehtemabdpmareetivns @od éeyr Edesoomt ddtat m:ljadmt
present invention, for a three hase electric tor. The nnectl on

for thBOlpH aceqrdingy ﬂEf‘eEPfﬁ@eﬂbHiVﬁP iony jfor 3 fhirge phase plgctricRPtig ac?}aeﬁfﬂort%

t he adgj,t [ and
the conant By efpoilt ) RHIREERIREN Ind foint () £6F ik R0l SRd e

wi ndi nhe apmecnm goimdal(@)gls(fm the( @) lineahidar(@ihe §odO&SPr peint Bubk dobthermidgibniahat

the res ta cp tions .of each N a dditional w ndings are
three H&Cﬁ Jéhto 'ggng%ﬁl?ﬁmgoéfgﬂf‘g{ﬁ!g@a@ﬁ% ‘'nding are perfectly
symetri cal and equi d| stant fromeach other. This novel configuration

totally corrects the efficiency and .
{0055] It should be noted that the respective delta connections of each main and additional

windings are three delta points (4), (5), and (6) of the main winding are perfectly symmetrical
and equidistant from each other. This novel configuration totally corrects the efficiency and
energy saving problem in relation to the direction of rotation. This inventive illustration
provides a four poles one circuit delta, which corrects the rotational problem at other speeds and

multiple number of circuits, in either a delta configuration or a star configuration.

[0056] Thus, to convert a known single phase or three phase electric motor, as defined in the
present invention, the following advantages are noted:
[0057] No changes on the copper density;
[0058] Separation of the conventional winding in two different and separate winding
following the approximate ration of 1/3, and 2/3;
[0059] No changes are required on the original type of winding layout, adjacent or

consequent poles.

[0060] Both windings, according to the present invention, can be wound and inserted at once in
only one operation in a single step. It is feasible to calculate the value of the additional winding

capacitor in Micro Farad per phase. This value is directly proportional to the real full load



energy saving problemin relation to the direction of rotation. This
inventive illustration provides a four poles one circuit delta, which
corrects woheooqioasssonal probl em at ot her speeds and nulpciTgiseooswodmey of
circuits, in either a delta configurabtion or a star configuration. [0056]
Thus, to convert a known single phase or three phase electric notor, as
defined in the present invention, the foll ow ng advantages are noted:

[ 0057] No changes on the copper density; [0058] Separation of the
conventional winding in tw different and separate winding follow ng the
approximate ration of 1/3, and 2/3; [0059] No. changes are required on_the
or i gi nYITE Hb ABRPSHGSRAT hasey Baversepopedisnalpf the saudse vl ke e saltageonswitsBot h
wi ndi n i Aol ' ' ; ' t at
once | e wBfic ARG hed deREmRRERRNL mbERIh; Bor R ot BURGHAY eWaBp oS 2
t he val@feandf0.3 kel 04ddhe nowellintetcodherions aptheittvorard im dpposite Feldatirepdonsndse
This v e is dirg_ctl rgportional to the real full |oad WO 2004/001933
PCT/ U L) °’§‘%ﬁﬁf’gﬁf' in Anrperes per phase. Reverse proportional of
the square of the line voltage in volts. The value timng is then
determned by a nmultiplying factor that is approximtely between 0.25 Xx
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and in the full load current. [0062] Conveniently, each additional w nding
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opposite phase angle and opposite field directions from each respective main windings and in

which the total cross-section of the wire size used on each main and additional winding are of

predetermined dimensions.

[0063]  Suitably, the calculation process of the winding capacitor value follows a specific
formula in which the capacitive value in Micro Farads is directly proportional to the actual full
load current in Amperes consumed by the electric motor, or produced by the synchronous
generator, reverse proportional to the square of the line voltage and affected by a multiplying

factor that is approximately between 0.25 x 10% and 0.3 x 10°.

[0064] It will be appreciated that in a single phase electric motor characterized in that first and
second main windings coupled to a main common point and first and second potential lines of a
line voltage, first and second additional windings coupled to a winding capacitor and the first and
second potential lines in a parallel connection with the first and second main windings, each of
the first and second additional windings generating a field in opposite direction with a

corresponding one of the first and second main winding.



which the total cross-section of the wre size used on each main and
additional winding are of predeterm ned di nensions. [0063] Suitably, the
cal cul at iwo powess of the wi nding capacitor val ue fol | eI/ E26EMH20009 C
formula in which the capacitive valueltin Mcro Farads is directly
proportional to the actual full [load current in Anperes consuned by the
electric notor, or produced by the synchronous generator, reverse
proportional to the square of the line voltage and affected by a
multiplying factor that is approximtely between 0.25 x 106 and 0.3 x 106.

[ 0064] i e preciated that in a single phase electric nptor
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addi t i eviadingd.ndi ng having an additional wire size and a phase different
than and generating a field in opposite direction with a correspondi ng one
of the main



wi ndi ngs. WD 2004/ 001933 PCT/ US2003/ 020009 11 CLAIM5S 1. An alternating
current electrical notor, conprising at |east a single phase or a

mul t i phaswo 2owten93ai th at | east three phases or a synchromaissog®reoat or
with at |l east two poles or nore, havilng main primry w ndi ngs and
de-saturation secondary additional w ndings, characterised in that each
additional winding is fed through one or nultiple capacitors, said each
additional winding is fed through one or nmultiple capacitors in opposite
phase angle and opposite field directions fromsaid each respective main
wi nding, the total <cross-section of the wire sizes used on each said main
wi ndi ng and each said additional wkdiMSare of predetern ned dimensions.
2. An electric nmotor as clainmed in claim1l1, characterised in that the total
cross-section of the wre size used on each said main w nding and each
sai d atdi t i analtemhtish Ogrdrd kleomizal f6tor, @apeRing\e ldast 4 Single phagy ¢d maltiphise2/ 3
for said main winding and approximtely 1/3 for said additional w nding.
3. An al t ermgtor vath g leasit thesephapgscorn stchepnops gegsefor wity 2t lgast two poles or

characteri i hat 1. o E 0, L1 ars;
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produced by said. synchronous, generator, reverse proportional of the square
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A w ndi ng process f alternating current electric notor characteris
two notor apssEieation bfihegwiteisizes ated ameeach seidi maioneindimigyandpeaclasaid mdddional

single step.. .. . . .
d pwmdmg are of predetermined dimensions.

2. An electric motor as claimed in claim 1, characterised in that the total cross-section of the
wire size used on each said main winding and each said additional winding follows the
respective ratio of approximately 2/3 for said main winding and approximately 1/3 for

said additional winding.

3. An alternative current electric motor as claimed in claim 1, characterised in that the value
of Micro Farads of the capacitors per phase that feed the additional winding, is directly
proportional of the actual full load current in Ampere consumed by said electric motor, or
produced by said synchronous generator, reverse proportional of the square of the line
voltage, and corresponding to a multiplying factor, with the multiplying factor in the

range approximately 0.25 x 10° and 0.3 x 105,

4. A winding process for alternating current electric motor characterised by two motor

windings being built at one time in one only operation, as a single step.

5. A process for the calculation of additional winding capacitor value of an alternating
current electric motor, as claimed in claim 1 or 4 so as to apply a formula in which the

capacitive value in Micro Fared is directly proportional of the actual full load current in



5. A process for the calculation of additional w nding capacitor value of
an alternating current electric notor, as clained in claiml or 4 so as to
apply a fwormbsoon9s3whi ch t he capacitive value in M croPEaredodss2aioy ect |y
proportional of the actual full load rurrent in WO 2004/ 001933

PCT/ US2003/ 020009 12 Anperes consuned by said electric notor, or produced
by said synchronous generator, reverse proportional of the square of the
line voltage and affected by a nultiplying factor being in the range

bet ween approximately 0.25 x 106 and 0.3 x 106. 6. A single phase electric
notor characterised in that: (gé first and second main w ndings coupled to
a mai n conmumpgros mnsamdfhyr sid drlcse@tond)rpm@mdézy faichesgcorongus geferator,
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connect i on Beiddintierahizé bétwablasReARAIRINS 0dha0S, x e@?ch of the first and
second additional w ndings generating a field in opposite direction with a

correspondi ng one of the first and second main windings. 7. An electric

not or é)as C!@%iﬁﬂﬁhﬁgegélﬁéggbgﬂortr%@&%ﬁ{eﬁ‘ééf%ﬁ“ t hat each of the first and

secon mai n I'Ze and each of the first and second

addi tional w ndi(apfirst Aebseabndd@id whrdidgswotples k& nefin porasheh guoinit aad first and
dinension. 8. An electric nptor as clained in claim?7, characterised in
that the né?@%%@@k’éﬂqssoméﬂ@ﬁﬁ@%?%?@y twice the additi onal WI re size.
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wi ndi ng capacitor avi ng a capacltanc proportn
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direction with a corresponding one of the first and second main windings.

7. An electric motor as claimed in claim 6, characterised in that each of the first and second
main windings has a main wire size and each of the first and second additional windings

has an additional wire size of predetermined dimension.

8. An electric motor as claimed in claim 7, characterised in that the main wire size is

approximately twice the additional wire size.

9. An electric motor as claimed in claim 7, characterised in that the winding capacitor
having a capacitance directly proportional to a full load current, reversely proportional to
a square of the line voltage, and having a multiplying factor, in which the multiplying

factor is approximately between 0.25 x 10% and 0.3 x 10°.



WO 2004/ 001933 PCT/ US2003/ 020009 13 10. A multiphase electric notor or
synchronous generator characterised in that: (a) a plurality of main

wi ndi ngs wormewioees3i n del ta configuration at three |inepcrarsa@ctoz@ns poi nt s
having a line voltage, each of the nai3n w ndings having a main wre  size;
and, (b) a plurality of segnents connected in parallel with the plurality
of the main w ndings, each segnent including an additional w nding and a
wi nding capacitor, the additional w nding having an additional wre size
and a phase different than and generating a field in opposite direction
with a corresponding one of the main wi ndings. 11. An electric notor or
synchr dfous Aganliphessrelegtriemaiomet synehngingean@ratorahaccterisekh that: t hat  t he

main wire size i i ely. twige the additio W re size. . An
electric notor o a)gasﬁfclﬁgrigﬂgotgsmégn‘gpgpﬁ BT Y H}sga#ahc%} uﬁﬁ?’“fﬁ atl‘%xe_eplme
char act er i seshriettidpdintst is@ingi 1 thé gokaRAEAhQT thé Vil winGARAEAVIANE Snddh RaEd | Y

proportional  to a full load current, reversely proportional to a square of
the |ine vofiEg&gd®d: and having a nultiplying factor in which the nultiplying

factor is approxpyat . 106. ,13... A _pet hod. of
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the main wire size is approximately twice the additional wire size.

12. An electric motor or synchronous generator as claimed in claim 10 characterised in that
the winding capacitor having a capacitance directly proportional to a full load current,
reversely proportional to a square of the line voltage, and having a multiplying factor in

which the multiplying factor is approximately between 0.25 x 10° and 0.3 x 10°.

13. A method of construction of a single phase electric motor or synchronous generator
characterized by the steps of:
() first and second main windings being coupled to a main common point and
first and second potential lines of a line voltage; and,
(b) first and second additional windings being coupled to a winding capacitor and
the first and second potential lines in a parallel connection with the first and second main
windings, each of the first and second additional windings generating a field in opposite

directions with a corresponding one of the first and second main windings.

14, A method of construction as claimed in claim 13, characterized by the main wire size

being approximately twice the additional wire size.



14. A method of construction as clainmed in claim13, characterized by the
main wre size being approximately twice the additional wire size. WO
2004/ 0019%® W@ow3003/ 020009 14 15. A met hod of const Paarisam3mkom9

mul ti phase electric notor or synchrongus generator, characterized by the
steps of. (a) a plurality of main w ndings being connected in delta
configuration at three 1line connection points having a |ine voltage, each
of the main windings having a main wre size; and, (b) a plurality of
segnents being in parallel with a plurality of the main w ndings, each

segnent _i ncl uding an_additignal w nding and_a w nding capacitor, the
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than and gegg, b2 i3 thekidns b Opposite direction with a correspondi ng one
of the nmain W&%‘%}ans. y](1}61 Apsrret' hod of construction as claimin claim 15,

characteri zed by (@)hephmality wif meais iveiadings hejng apprcskhdniat ddlip donfigeratibe atvihree
size. 17. An alternating. current electric notor, .single se .or. nul ti phase
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nore, includjiRaifmeag W ndings and de-saturation additional w ndings, in
whi ch each additional winding being fed through at |east one or nore
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winding having an additional wire size and a phase different than and generating a field

in opposite direction with a corresponding one of the main windings.

16. A method of construction as claim in claim 15, characterized by the main wire size being

approximately twice the wire size.

17.  An alternating current electric motor, single phase or multiphase with at least three
phases or synchronous generator with two poles or more, including main windings and
de-saturation additional windings, in which each additional winding being fed through at
least one or more multiple capacitors wherein each additional winding is fed through one
or more multiple capacitors in opposite phase angle and opposite field directions from

each respective main winding.



