14 DEC 2006 WO 2004/001933 PCT/1JS2003/ 020009 | N THE APPLI CATI ON OF
GERALD GOCHE FOR ELECTRIC MOTOR W NDI NGS FI ELD OF THE | NVENTI ON [ 0001]
The present invention relates to a high efficiency, |ow ihpgtr g '?ernatl ng

current ele tr| not or, high output synchronous gener n vari ed
size and V3PP Fg]ﬁ%"ed and to a specific nethod of CJ%%&@?’Q%?

BACKGROUND G: THE | NVENTI ON [0002] It is generally known for single phase
alternating current electric notors to be used froma relatively snall
size, fromfractional horse power up to approxi mately ten horsepower and
thereafter three phase notors are generally used up to very |arge
applications. [0003] In U S. Patent Nunber 4,446,416A to Cravens L.

Wanl ass, granted May 1, 1984, m@ﬁﬁﬂgﬁlﬁm%hase El ectric Machi ne Having
Contr ol I ed Magnetic Flux Density"” being either a notor or a generator,
there is provided a stator core havi @F mai n wi ndi ngs and addi ti onal control
w ndings. The flux density is optimzed in a pol yphase machi ne by
controlling the flux density |GERM.IBGOHECore. [0004] A main pol yphase
stator winding is wound on a magnetic core, the winding conprising a
plurality of w ndings and each w ndi¥@Rrepresents a single phase.
Capacitors are connected wth each of the windings in a series circuit.

[ 0005] The present invent BHECTRIVMOTORSWINDINGSd clearly stated in the

description. 14 DEC 2006
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 1o 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 Controiled 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 windihg 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,




WO 2004/ 001933 PCT/ US2003/ 020009 2 [0006] An additional notor w nding
technique is also known fromthe specification of Gernan Patent
Application No. 2508374 with a publication date of 09-09- ]1:9@@3 tltled :
"Single P tion Mtor" to Wén, Hung-Ying. Thi l'ication
di scl oses §ﬂ4§’ﬁg¥$\ductl on of a n;_gl e phase notor E(ETE@#&J}M@&D

w ndi ngs so as to increase the start capacitor voltage. It also

establ i shes a single phase induction nmotor with two sets of start w ndings,
with better running power factor and inproved starting torque. STATEMENT
OF THE | NVENTI ON [0007] The present invention relates to an alternating
current electric notor, and in particular, an alternating current electric

mot or, #008h dwadditipeal motgripdingieakyiquelivdlse knowmdtas therspegifioation pifberman

el ectri @1t Qfp 1%66}11@5 Js68l &Maeﬁubﬂb&ﬁﬁ%ia{% FHoS90G06 %@Hﬁe@%ﬂl@i’% Wi th
two pol es or rmre havi ng mal n ngs and saturatton of

addi ti oflimucmmbﬁong’étq Wewﬂlmlg ‘éag.h Thlaqbdienn apphidation dmclng:sbmlm ihdwbtiphobagh at
| east o 0 ite
fiond dRpemtabbB: S ARE St 3 Ruunds o WRE ReliFnll B SRRy ol B8RS

sect i oneghblishes a yingle phmsedndnnummhtomth ta'ndetadﬂsfhrt@mdhngn, rdhrigiterasuaniof
predeterm n Th| referably may be approximately 2/3 for
the mai RO S?tﬂrgangﬁla‘l’%? N %%Eﬁ%‘f’%‘i‘@ 1/3 for the additional winding. [0008]
The invention in a preferred formincludes a wi nding process for the
alternating current electr r,.An th he two wi ndings of said

el ectric notor being buil $&Q&E3E%§T|%Tﬁhm%ﬁcw operation, as a single
step. [(Q89] Qoo \peRbs Mietion BReP (S eriaiME Birtedbelbft VRS, Mdh Pe@&Saf Or the
cal cul ati on of .an additional winding capacitor, with a fornula in ich

the cap#Bialigmaiag qureny qlfcticomelora whichscoulfl beca sipslsr 98T telesiigl mator (tied act ual

full | oathigghbseRMclnit thétoPwith RAESEhER PRAEESE Hnitendl B&leFdis: Wil o pofds oby the
synchr.onous generator reverse proportional 'to the square of the line
vol t age MRy having main primary windings and 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 majn and additiopal 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.

[00088] The invention in a preferred form includes a winding process for the alternating cutrent
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 105,




affected by a nultiplying factor wwthin a range of between 0.25 x 106 and
0.3 x 106. 14 DEC 2006- WO 2004/001933 PCT/ US2003/ 020009 3.[ 0101
Advant ageously, a single phase electric motor, according tok PEesent

i nvention, I nprise first and second nmain w ndi to a main
common poiwp\@%@(&fgﬁst and second ngjn potential |i neﬂgqiqsg@g@%oﬁ(g vol t age,

and first and second additi-onal wi ndings coupled to a w nding capacitor
and the first and second potential lines in a parallel connection with the
first and second nmain w ndings, each of the first and the second

addi tional w ndings generating a field in opposite direction with a

correspondi ng one of the first and second main w ndings. [0011] A distinct
advant d0@10] s tAvyventegeohisly.i # singlgrilassealentdc metan sdcardinggonhie peesertiipveptione sj ze

and eachyff olifitish i nd SboREAAAMIAL 0881035 o kiR thibbP Dot Mol fistSnde | 1
ich themaimwie size 'I's approxihatefy about twce the additional wre
si ze. BRidnE nRESERMHE] (s 6Fa TikEvdDRSNENGS sf 80 1s2¢onTladditionad mindingswpiplediow be

descri bed, .by way., of anpl e anl i.th. refer . ac i.n

i avi ndS ARG T e oot kit B iERReldl shilfeci AL GRTRERAD

{mt or]; aﬁélﬂgécﬁ%dﬁhﬁwiﬂdid%phﬂmﬁﬁwmﬂ\aﬁdthhlsmlnthrhm‘ Jﬂbsbvf mdings)gdﬂegtltingaﬁdd mot or ;
0015] . hows a.known three a el ta, confiquration electric notor;
[ 0016] pPepOsie drtien With P ToRePIBIesRs oLtk S‘F% a‘b%%&‘é“‘fe‘a@% ndite o . [00171
FIG 5 depicts a nodified known delta configuration of an electric notor;
0018] FIG 6 shows a nodified kn star configuration of an electric

Emt or? 1091301 04 distigeiradvantagedidhak It 'aﬁgiswgnil VRIESRR @ R4 NS 5pze

el ect r i gq WRLYrShe ArRQAd tedohdWirllinds AePirCddgitiond GiFedizedn WhichHiee f4ie $6MRisize
i nvention, a single phase electric _notor;
is approximately about twice the additional wire size.

o

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 metor;

[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 eleciric motors;

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

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

[0022] Figure 10 shows, according to the present invention, on & 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; [00221 Figure 1 ﬂg[gvzg accordi ng
to the present invention, on a star configuration a thre Wl ectric
notor; and_14 DEC 2006 WO 2004/ 001933 PCT/ US2003/ 020009 4 0023 Fi gure
11, accor d"RF'¥EPFL present invention, shows windi ng BT EPWI2%0nnect i ons
of a four poles on delta adjacent poles, three phase electric notor.

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0024] In the present invention,
the electric notor technol ogy background of known designs is established
in Figures 1 through 7. [0025] Figure 1 shows a known single phase notor
with a run winding (1), a start winding (2), and a run capacitor (3).
[00261 Li ke [P33r enbigumsu irr adcording tdh ahalipkdsente mvertivniusheles ivgndinp finteivglr es 1
t hrough 7, . t h es of Figures
8 through 1. %n%&lﬁelbntfsoga f{’ltc%%% Qs‘ga& a%ﬁ Cé étlF §tﬂh & %é ggc%&?&ﬁen known
features and those inventive steps, accordl ng to the present invention.

[0027] In Figure C i i.mted efficiency by
t he saturation | ﬂ?gEWﬁﬁﬂJW@“@@Wﬁe el ectric notor
const r ugoz4in. In[tﬂé)lasgenﬁngemﬁﬁ tBe alaélrid ndkudvechidlogomciefbi@dknb i e&igabas e

not or and qﬁ d|n are | dicated by the reference nunbers (1), (2),
and (3)%S%Re df’ﬁ mrﬂ% ine voltage of the three phase are indicated
as (R, (S), and (T) with the center point of the star connection as (0).
[0029] In_known three phase electric notors, the construction uses a

speci f i @O mbEieugssl %Wéé knovghsingle Piase motas mithagun Faylingldba stapvinding (Bt ar or

del ta coiafa GhERhtiR @nternal ly 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 I1 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] Inknown 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.

[0630] 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 t enperature
| osses are generally noderated by di fferent standards of dn@%fnﬂﬂﬁﬁ aval | abl e
i nsul ation, 14 DEC 2006 WD 2004/ 001933 PCT/ US2003/ 02000 is

al so known"Pg° %PBV?%e i nprovenents i n si ngl e phase el el’c(t%ﬂsg 0%/8%03

providing a start capacitor in series with a centrifugal swtch or

di sconnecting relay when added to the start winding circuit. An accurate
cal cul ation of the run capacitor sizes in Mcro Farads optim zes the
efficiency of the electric notor enhancing starting torque, starting
current _and running tenperatures. [0032] Figure 4 is a further design of a
si ngl e {9A3He Bliscadtorlnownde provide imptoverhends @ sifgbvphascheleatismotersy by B@"(dil)g t he

2% LA 08 RO P 1 A S DL,

t hree pshatremmdmg:tclrcmt nmmaccumlte aﬂdmlamannaﬂ' thet mdi cmgaqaﬁbr)\stzdedn Afidrof Bakadst hr ough

capaci tgr.s .an nect ed t mai n_w.ndi n u

T Post - SRl R Rfiendy, of AR HEHTS pioto b Pt i RybearEpiynd (o)
and ( 3)runaing teniieratibésee addi tional w nd| ngs are (4), (5), and (6). The
addi tional wi nding capacitors are (7), (8), and (9), and the three phase

|l i ne voltage connections are (R), (S), and (T). [00341 Figure 6 illustrates
a star fposf]i gup@b 4 fushEhadie ofﬁ”’siﬁ erﬂiﬁzhs@ eWeidd iESr, Inlorhick £k shfthé Al  and

the three addi t| onal windin 3 %g and (6). The_ additional w nding
capaci t Birdng1y), thegtart windige ( )thetg ‘-‘PPF\CE%" (3 h daselenirifpgel vottehagyeliscomeeiing ons
(R, (Seia &%{)qmﬁ}ﬁe alifg(penter point of the stars are for the nmain

wi nding (OP) and for the additional winding (OS). [0035] Figure 7 depicts
wi ndi ng i nt erval connections and shows a four poles one delta adjacent

| | d
ggd?tsl Ong:f R mo%'an@xé%%aée@ec‘h% £60R ! an ARSI VARGng hrdviiea TR Rgan

through capamtors 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 inferval 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 mar ked (6)
for the main winding and (8) for the additional winding. '¥HECi28061i ne (T)
is mar ked he main wi nding and (9) for the ad 0 ndi ng. The
addi ti onal &nzﬂ%?’?ﬂé’gcapam tors are marked (1), (2), g’cﬁ”}ﬁg (%&zs?ﬁqu ng the
14 DEC 2006 WD 2004/ 001933 PCT/ USZOOé/ 020009 6 respectl ve del ta connection
on each main and additional wi nding, there is a physical unbal anced
pattern. Delta connection (6) is totally uneven in relation with delta
connections (4) and (5). [0037] Delta connection (8) is totally uneven in
relation with delta connection (7) and (9). This physical unbal ance

af f ect srep[bw’s'wes deilig kenrebtiqn dpetviemaintand addigonsl witidingsthers is e lphysicahunbalanpesl

rotation rection (cl Wi Qr._count rcI oG e o) This type
of i nris TR et BRI e LR R e TG G 8 at o
direction. [00381 Pr ocessi ng t he above technol ogy on a conventl onal three
phase e t or the foll | ncrease eral l
Copper  WETH etByomiss i G oo TeSa S i G pare=aBi b S TR ndi ng
i nto tvWhySieRaindhlenddi2fkdétE GBask Qbél@mm&médﬁa;hé fid @meﬁlg% rel004 i thEesrsigdnsi on of
t he conventional ,wnding into | ap. | ayout (@@J ace I es connect ed

( Conseqtigrtionstaskwisg Bécwmﬁqugwehﬁ%% IOty CERMSAIQE ¢t he

conventéﬁg@ﬁlenwgpgdvﬂ%sw%ﬁaﬁmécmrp a delta confl gur atl on respecting the
original nunmber of circuits; [00431 Cal cul ati on of the additional w nding

capacitor rating in Mcro Farads [0044] Formula: C =IP x (460)2 x 1.5
\")2 [0038] Processing the above technology on a conventional three phase electric motor achieves

the foilowing:
[0039] Increase of overall copper density by about 15%;
[0040] Separation of the conventional winding into two separate windings following
the ratio of '2.
[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

2

[0045] C is the capacitor value in Micro Farads per phase;

[0046] P is the electric motor theoretical rated horse power;

[0647] 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 optimwm 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 betier 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; [00461 P is the
electric notor theoretical rated horse power; [00471 1.5 if.ﬁ mul tiplying
factor derived fromthe research experinents; [00481 460 s VB &8st ant
base vol t : 1 This formula does not allow us t cal cul ate
t he optinﬁ%ﬁeg%ggég%r value, not taking in consideraﬁﬁgﬁﬁgﬁgb§%¥hal 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 i nproved. 74 DEC 1006 WO 2004/ 001933 PCTI US2003/ 020009 7 [00501 Fi gure
8 depicts, according to the present invention, a single phase electric

not or . THIS0] n&igured deiiciy ateordingtorthe presenbinvedtionsesitgleo pbase Elaytria mubiqt] Bhe

separat ed. by. a. 1. i .The i.tivonal W a6l Wo

hal f secC .oﬁ%ﬁ?%ggg%ﬁﬁgﬁ§@§h@%%%?é&é&@%§Héh@§§%%F%%gﬂ%§%¢ﬁ%ﬁ%n§@$Q§Pg

wi ndi ngaddidional wenditgerldo shapaord edf e8fonsdfe] ahd €53 separatdduyed capaditoe ()0 MThe he

di sconnect.ing..relay, (4 are. al.so shown. The .single phase electri.c tor,

Scoor o E B ed e oRisGud O atd GE e Do Rkt B R GhrRes ety Bar s

paral |l e brmn:mﬁgv_ﬁ.d The bihgle hﬁgﬂ%ﬁdleﬂbﬁtﬁhlﬁdﬂoﬂ gccol;‘zﬁg@tooﬂhe phee adfens@g degiiSanare in

opposite_ f.i.e i fectians t h each ,other and conpec at, .the center point

to a caﬁ%‘%i‘? win anPERlgseprects "flﬁbt%ﬁﬁ}aw W”H&ﬁn }e&‘g’é O%i %Hla}f&r%‘%fﬁél

vol t age agUt Rppite Q1A kectiind Wit Aclb BRWSand dolii@Rd D &S @e@bediliti t6 arag_%@ﬁm. _

accordlng to the,Present_lnventlon, on a_ delta configuration. e main

wi ndi ngdhgpenter ppint pfthe maipgvinding isqysed tondual veligs PWPPYi ngs are (4), (5), and

(6), the additional wi nding capacitors are (7), (8), and (9). The delta

connection Eoints of the three main w ndings are (E{, (S), and (T). It
eihd

shoul d B¥Shbt ddgwrd dsheiet e taenphasoeleetc protayearcording\ie ithe prasent iaentioheor diconi ng
line vo ti I . {0 : i;ky onal
il ndi ng S BABRRRARE, 198 nP Pliill fro IR (2, Aot o Marki ) wideR o o) O

whi ch pends(6).tthe additional winding capacitors are (7), (8), and (9). The delta connection points of the
three main windings are (R), (8), 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
electric notor, according to the present invention, in a $4a&f( 2008
configuration. The three main windings (1), (2), and (Pg‘,)-\‘ the three

addi ti onal VORHAOHEB (4), (5), and (6), and the additiPGRES2EAEPNG
capacitors (7), (8), and (9) with thé star connection point (0), and the
three line voltage connections (R), (S), and (T). [00531 Each additi onal
winding is fed with a different phase than its respective main w nding.
The de-saturation additional wnding (4) of main wnding (1) is connected
t hrough capacitor (7) toin line (5 of main winding (2). De-saturation
?d;ji ti o[[mbclqvvi ndjd%)gnﬁ-?ionOédd[ﬁ.ﬂnﬂdmﬁnﬁdigngﬁ) (of) mhis wimdinge@) dsl cbhrectad Hhwaglaci t or
8 toinline (T) 0o in w ndi .14 DEC.2006 WO 200 1933

b US26ariss 0B 6o e Bbetraia adiie, 1) THih ek o A e PATP G ARF 8P i
W ndi NgiHe3ifférent GABMAE! @dsHoRIdObEORbted; ARA GbdoRding ) tht?,g)rés@nﬂ inféntioR) wohaverd n

wi nding (1). This clearly shows the opposite field position of the

di f f er ePiDEGSAUSMELCPRPIRbUl d be noted, that according to the present
invention, we have a single star connection point. [0055] Figure 11
illustrates w ndi ngli nternal connections of a four poles one delta adjacent

pol es, HWESK difigpre &1 tillpstrptes sdnding wiesnpl comnection of atfpwarolopansdelip agdippang

not or . i inf-: t i i =Y i ) t he
ot i DO SRER Gt AR invelon, 36 iled I SRLIE BEY Bnnéclibn pbifr
poi nt (B thesinflioe (R)Heeitgrpolintr{é) 0y thamehin windingrand poist (P domihe pdlitignal pindinghe

addi tional w nding, e._add . L ndj ' [ o , and
(3. oolseorretenating (Bas 0t b f Ak e W B LoBRPAELLAE folF el Marubil
each maivindhipd Thd ddditiembivindigrdpacgersdeieg (Dr @ adé(X)a points (4), (5), and (6)
of the main winding are perfectly symretrical and equidistant from each
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 perfecily 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 illusiration
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; 7
[0059] No changes are required on the original type of winding layout, adjacent or

consequent poles,

[0060] Both windings, according to the preser—lt invention, can be wound and inserted at once in
only one operation in a single step, It is feasible to calenlate 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 the rotational problem at other speeds and nult|p1eﬂﬁbﬂﬁér of
circuits, in either a delta configuration or a star configuration. [0056]
Thus, to A¥AMAR0IP3nown singl e phase or three phase @F@@@#w YMYWor, as
defined in the present invention, t fe 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
original type of winding |ayout, adjacent or consequent poles. [0060] Both
Wi ndi NgeurreBCROAEPeEs e phhR. RLERA bropbitieniliofihe sqamebﬁmwwvcﬂnagb innedst ed at

once in y one pperatfion . in a si e S is feasjble to Iculate
e val e e ng, 5 dsteePins i R LRSS D 1y SRR e 25 s

Thi s vaiofend 8301 165CtThY nBY<) pREtdRBE ont 6f thbewd S8kn batositd Aad dﬂr&%ﬂlﬁﬁ V\D
2004/ 001933 PCT/ US2003/020009 9 current in Anperes per phase. Reverse

pr opor t fiifaent phpses fems@aPBef the |ine voltage in volts. The value tinng
is then determned by a multiplying factor that is approxi mately between
0.25 x 106 and 0.3 x 106. The novel interconnections of the two are in
oppos i t 9061]e| B iditheeadorcofieryrpd vaipseolisfaberrding iophe present inyignidame 1 8emwse the 0061]

S, LRIl GreyCh BRER ABYIMAATSPUS AGEORELAG Aok QS BERTE Rlopl B VRN | On

Vera I ency, i nct i nprovenent of the power
factor,ﬂaMn@demtoanQBmahMEmdnnmeﬁﬁHDNHMHQMart|ng current, running current
and in the full load current. [0062] Conveniently, each addi ti onal wi ndi ng

is fed through one or nore nultiple capacitors in opposite phase angle and

opposi t pob2lel Comdtmiatly] emnk afditionabairidingds fed dirongh on@ bnmeienoiltipis cagraditirnin
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 108, A

[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 windingg, 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] TSu' éﬁbl g/ t he
cal cul ati on process of the w nding capacitor value follows a [SB 700§ ¢
formula in which the capacitive value in Mcro Farads is directl

proporti on¥P 2PYOP1B actual full load current in Arrperpé‘ém@&'wg’ﬁmé by the
electric notor, or produced by the sg‘hchronous generator, reverse
proportional to the square of the line voltage and affected by a
multiplying factor that is approxi mtely between 0.25 x 106 and 0.3 x 106.
[0064] It wll be appreciated that in a single phase electric notor
characterized in that first and second nmain w ndings coupled to a main
common {6065 dmefedablysthe dindl asdthe sebopd et wiallinks Iee's nedin wirelsizmend/edchaljthe fir st

and sec i tional wi.ndiings..coupl ed .a W ndi.ng.capacit or _.and the first
and °cedit i HhseiRadai SRR 1 B pdiicBgh il vPo i AR etheif e
second rmapprimaielydwiceelecdddivional tWie sider st and second addi ti onal w ndi ngs
generating a field in opposite direction with a corresponding one of the
first and second main wi nding. 14 DEC 2006 WD 2004/ 001933 PCT/ US2003/ 020009
10 [0046d66pr efiaraabdiyenibitefofrh, vl ghash @1c51ie ARstoN Bbrip e A FIGGIIHAS MaifBi N
Wre size ggnd each of, tJ%e first .and the second additiopal w E‘g@l(nqs has an
addi t i orfgPINes enasesed injdsliq penfiguiation althise jing sontestion pogts hayingd hag ¥ilipetwi ce

t he addighéiPBptheWhdif wihdifz hdRRO 8 I v.%efcs%,‘/;ﬂﬂ! @BIUI%IIW BY s&niBdlst donRdt@dein

electric notor conprises a plurality of_nain W ndings connected in delta
conf i guraalighwish therplurality jof Eheppin dn Behrsegmend jachyfing q additipsph wigding each

of the j Wl i i j i : ;  t nts
connect ot [ thalat il 0, ReaBAp WiachletByinBd] UL St e A SRHRED e
i ncl udi fferent dlepei anil @erdrativigradfisld in enpdsite diiepitinriyitc a peredspandingminelof tremain

addi ti o%dm%sndi ng having an additional wire size and a phase different

t han and gengrating a field in opposite direction with a correspondi ng one
of the main




wi ndi ngs. 14 Decenber 2006 11 CLAIMS 1. An alternating current electrical
machi ne, wherein said machine is one of at |least a single $hBsecprrn 2004
mul ti phase notor with at | east three phases and a synchronous generat or
with at | east two poles, conprising nmain primary w ndings and de-saturation
secondary additional w ndings, chariktterised in that each additional
winding is fed through one or nmnultiple capacitors, said each additional
winding is fed through one or nmultiple capacitors 1in opposite phase angle
"and opposite field directions fromsaid each respective main w nding, the
total cross-section of the wire sizes used on each said main w ndi ng and
each said additional w nding areéﬂé ﬂh determ ned di nensions. 2. An
alternating current electrical ma e s claimed in claim, characterised
in that the total cross-section of the wire size used on each said main

wi ndi ng and each said additional winding follows the respective ratio of
approximately 2/ 3 for said main winding and approximately 1/3 for said
addi t i dnaAnwitadhatigg c@renfeleatricel meaching, whercimrsaidmediiimeis ase of ai lead aismgié ai |
characteriﬁed in that hﬂﬁﬁvalue of.. M.cro_ Farads of éhe capaci tors per
phase. t bl EiP P ol TRLHABRSS BPIOR itk #dCast tIc PIESEY ynd ASOPRICHh SFHOF he

actual f ulghth! 236hst Wié PBles, COrMIREIL@RNSHIBE Wihdfidk dnglRhfurfidMDicebndady
produced by said synchronous generator, reverse proportional of the square

of the |iadlitionsl mapdings shareeierisedporitintinepch additivntlt wiskdinignig fed dhropgh ang Br t he
mul tiplying.factor in the ra " r oxk.mat e .25 x106 . 0.3 x.106. 4.
Nt o e b Pactchs Afs A e BRR AR AT profidh 8305t Bfiple okl )

two not orin Whskitd Ghakee hide i | dpﬁaﬁité) field difgetions Grvgn Q#illYeaoh aegiccive nRgn a
single step.. 5. A process for the calculation of additional winding
capaci t or Winling ths tofah cegss-spatign jof ghe wire sizes used on each said main winding and each

said additional winding are of predetermined dimensions.

2. An alternating current electrical machine as claimed in claiml, 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 alternating current machine as claimed in claiml, 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 x1 0% and 0.3 x 10°.

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 altemating
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




current electric notor, as clainmed in claim1 or 4 so as to apply a fornula
in which the capacitive value in Mcro Fared is directly p oqﬁEtlonal of
the actual full load current in 14 DEC 2006 WO 2004/ 001933 2006

PCT/ US2003/ 020009 12 Anperes consuned by said electric notor, or produced
by said syWERPMABIE generator, reverse proportional SFTFﬁémgﬂﬁgPe of the
line voltage and affected by a multiptying 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: (a) first and second main w ndings coupled to
a main common point and first and second potential lines of a line

vol tage; and, (b) first and second additional w ndings coupled to a w nding

capaci t or a@ﬁn%eli’é% cobiun®dd WNRidS@ediEmpRL, Qﬂtpréﬂucéd Mesaid Byrfoasal geatbrator,
connection wt ch of .the first and

the first and secon
second addi TFEHSIPIRYOHIALRE E?rﬁf’fﬁlﬁ '&ef’i’léﬂga a?‘ﬂ%%ﬁﬁﬁggytae‘mﬂu B dTon wit h

a Co”espon%ﬁgl&%r& eB&%e&ﬂip%ioxﬂﬂﬂel?%@@&qomﬂMﬂdq ngs. 7. An electric
notor as claiméd in cllaimé6 aracterised i'n that each of the first and

second main wndings has a main wire size and each of the first and second

addi t1 gl Al GR DRSiBthoMhlh ARky Wich; ST ze of predet ef i ned

di mensi on. ctric nmotor as clainmed in claim7, characterised in
that the main wi (2 fisitznd moan;pgnmndmgsemypl@WO@emﬁln@mmPP@haﬂld figstandsi ze.

9. An el ect rs'ecogaﬁ'ﬁﬁ@ uaﬁnec“? Iﬁﬁgvél gglaﬁam 7, characterised in that the

wi ndi ng capaci a capaci tdance di rect |y proportional to a full
| oad current, reﬂgrﬁml ey:dmemndmﬂdmmail winlings ®uplad & ofvinding bapn@tovmd tge, and

havi ng a nul f.ac in which
appr oxi mat el Hdém%’ E‘Q L ma%aaféf?“g R méﬁ%(.)rpli%{l %Cﬁ%gg%ﬂecbr?d main
Wmdmgs, each of the first and second additional windings generating a field in opposite

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 direcily 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 105,




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

wi ndi ngs connected in delta configuration at three |ine cohp@ggpmp points
having a |line voltage, each of the main windings having a main wre size;
“and, (b) aVBRHAPEY of segments connected in paral | ePGHYSHBRRR yrality
of the main w ndings, each segnent thel udi ng an additional w nding and a
wi ndi ng capacitor, the additional w nding having an additional wire size
and a phase different than and generating a field in opposite direction
with a corresponding one of the main w ndings. 11. An electric notor or
synchronous generator as clained in claim10 characterised in that is the
mlai n wine si AemilSplagnaedidmbnt i sytieehobhgendfitr thanddrised nah&i ze. 12. An

el ectric notor or

s%nfhr on%%{ns generator as clained in claim 10 )
characterised in {Eha Py ofon Wﬁ%ﬁa"@?’ﬂﬁe‘lﬁ%\ﬁf’% canficapdion vh feee Hrt ect | y
proporti onal cdr@edtioh Phints KPEe GUiHeSRltage, ERKITIR] MaRWIRGEE RAR: 4 SR waware of
the |ine voltage, and having a multiplying factor in Which the multiplying

factor is apBfofidmtel y between 0.25 x 106 and 0.3 x 106. 13. A method of
construction of 4 g8 Pba ﬁ%ﬁﬁé&teﬁqg 18 VZMQ r gen r
characterized, byetPﬁeBstegfs) o? a) first an %afecpn na(a?n&%%ﬁ i ngsg elrgg
coupl ed to awhdings.cerherenpol meluding anf yddgionglneindimg ond apwindingi eabaditonake of a
line vol t age;qqand . f1 ¢St itjonal . w.ndi [ oupl ed
to a w ndi nga capa?:li %v%%dui né‘%?ﬁg‘g f@?@@ﬂgnﬁgséygn p%\tq%l%g% Q%Pefel%ﬁetg&l %ndJa
paral | el congesetatioma figld fn ¢ppesifei distticarvdiiseoorsponding onawiithié meis wisdiads. of t he
first and second additional w ndings generating a field in opposite
directions with a corresponding one of the first and second nmai n w ndi ngs.
14. A nit.hodAntleciein statarairispchemond ginemathr iaf clain@idnin $Rim dbahaadtaised adihby t he
mainvm'resi%le o . . s o '
‘ 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 fo 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:
(a) 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 ficld 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.




bei ng approximately twice the additional wire size. |14 DEC 2006 WD

2004/ 001933 PCT/ US2003/ 020009 14 15. A nethod of construction of a

mul ti phase el ectri c motor or synchronous generator, charatl@rfzmg by the
steps of. \$ Iur ality of main w ndings being connected in delta

confi gur at Bﬁ‘m&{" 1t9?i’r ee 1ine connection points having BT Page, each
of the main w ndings having a main re size; and, (b) a plurality of
segnents being in parallel with a plurality of the main w ndings, each
segrment including an additional w nding and a wi nding capacitor, the

addi tional w nding having an additional wire size and a phase different
than and generating a field in opposite direction with a correspondi ng one
of the méin W mdihagf chstrudtiore bh admolkiplss sactict moter as syhdiranousn geheadton, 15,

characterized by the n Wre size being approxinmately twice the wire

si ze. 17. Anqﬁf%/"??”ﬁﬁqti’%eﬁtﬁ?sro nt electric notor, single phase or nultiphase
with at |east thr@paphR@iesf efairswidipe beiug cgmemnmdelw ctdnﬁgmmcmitehreer
nore, includjing main w ndings,and, de-satur addi t i ona W|nd|n in
Wi oh each Al eTBFAIPIRR A3t igp TS HEQUGHIS e SHEES REViDE 2

mul tiple capaaktiossovherein each additional winding is fed through one or

nore multiple capaC|tors i n_opposite phase angle and_opposite field
directions from ®ieRivralispelseppentypsing Ringmliggvith a plorality of the main windings,

each segment including an additional -winding and a winding capacitor, the additional
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 eleciric 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.




