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EVALUATI NG STATOR CORE QUALI TY | N PRODUCTI ON PCT/ US99/ 18dZésugey OF THE

| N\MENTIT ON Thi S i ion relates generally to the field of st
producti on) ﬁ%o%ﬁgf particularly to quality testing of stat Oﬁicglé/y%@ﬁ uzr6i ng

production. 10 BACKGROUND OF THE INVENTICN I n the manufacture of high
efficiency notors and precision resolvers, for exanple, it is necessary to

be m‘\\m\“mmmwwe the effects of processing steps on the quality of the
mag terial in h AR LGl r. Heretofore,
this"Issue has been ¥5 ady&e@'@ﬁ %VWFW%E?%W@LPW@& , |l aboriously
by hand, tlhrough t he bor e STIATORCORE QUALITY INFPRODUETIONI c circuit to

provi de the capability to excite and evaluate the state of the material. It
is therefore desirable to provide a fixture for quickly placing a multiturn

coil, having a precisely fixed and repeatabl e geonetry, around 20 the yoke

of a typical ghﬁl@Lﬁ@?%@ﬁ\l\yﬂgﬂ&Qr to make neasurenents of and trend
i's also

magneti c propeérties. is, o-desirable to be able to renove this fixture
qui ckly wi t hout damagi Thjs oinventians selates: igenetadly. tasiivepiidd O5f Ekitor NGEAITI ON 25

A two part fixturgqqibidh %&drﬁrer@arﬁ@gﬁgqgi Sﬁ@i%b@@nggrbfastgg)fr%c%rggre to

conplete a nmultiturn w ndin n order val uate’ core erne y and
| osses. The fi xt udwingeeddet®nan i nner annulus with a plurality of inner
axi al conductors thereon, an outer annulus with a plurality of outer axial

conductors thereo { i t plurality of bottom plate
conduct ors t H&r eoﬁACE@qféUﬁﬁpB{éﬁf%M&IEm@% urality of top plate
conductors thereon: Thig tHeneartfasiuet of Sqi?Imemuéﬂ%y TAGKALE tPiiS prédision

0

I i cal d h h f h th
bot Lo pi at & condiFEPBELS SR UP nertesath & b8 ADje fockHglhata it sfegpat o

conduct ors) so asoft protessing stepspdrethee qGalityg @hthe magnetic coore insaterial indang.
DRA NG 71 G 11 <ol 2 g, sibter aadiet - fertclone, S csede hen et on,
FIG 2 is a (& spaddressed/byewindingia muititam cahdbastoustyr bychard, dsoughlthe by
ohrol RO Lo 9° BUSDERA Ll g DTV e haRel G Ardldl BB "
wi ndi ng about a se¢apahility. tor excite aad evaluatesthestalerfthemateriali ty of the core.
FIG 4 is a perspectiVRidiRrsefe dediftibiefPprotideV fijiufd r GiEdy placing a

multiturn coil, having a precisely fixed and repeatable geometry, around

20 the yoke of a typical magnetic machine in order to make measurements
of and trend magnetic properties. It is also desirable to be able to
remove this fixture quickly without damaging or stressing the core.

SUMMARY OF THE INVENTION

25 A two part fixture, with conductors embedded, is mated on a
motor core to complete a multitum winding in order to evaluate core
permeability and losses. The fixture includes an inner annuius with a
plurality of inner axial conductors thereon, an outer annulus with a
plurality of outer axial conductors therson, a bottom plate with a

30 plurality of bottom plate conductors thereon, and a top plate with a
plurality of top plate conductors thereon. The inner conductors and
outer conductors are electrically connected to one another at lower
ends thereof through the bottom plate conductors and at upper ends
thereof through the top plate conductors, so as to form a complete,

35 continuous electrical winding.
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quali'ty evaluation fixture in accordance with the invent'1o|?. 10 FI&’ 5is a
top plan view of a set of representative electrical connec FREHEYZOP3 a

bot.y om pl at&"g‘{ﬂ/'h&? fixture shown in FIG 4. FIG 6 is a bot tl,%tp"_{sg?ﬁgo(;g

down) plan a set of representative electrical connections'tor a top
plate that is attached to the top portiony of the fixture shown in FIG 4,
to conplete the electrical 15 connection§ of that fixture. FIGS. 7 and 8,
respectively, are top and bottom plan views of (illustrative) bottom and

top plates for | i 1 SCRI PTI ON OF THE | NVENTI ON
20 FIG 1 ill us%@@éhﬂ%@hﬁ%@ f el ectronmechani cal energy
converltlerfs aﬂd éransmetsapuén\ﬂaum a@gabemidrﬁetavwcbr:%ma?ﬂ?m in FIG 2,
core of the device,is forne st.acki.n ar ge nunbe ani nati ons
10 in registration) g#é iéméserat ipﬁbghﬁcb‘é% Vi%‘gi ﬁft & Fﬁ@’%"ﬁ@f@{ s%ﬁgr &Pf§ ci ency
of energy conveassermbleddytsiackingalargy numbet of thelaninationst sHowmnia RIGET s

depends on g@i nb%}@iﬁger{liﬂgvg&iil ity of the core nmagnetic material. The

quality is ni I'nci pal properties of the core) which are the
pernmeabi lity and t he FiGe8ii§ iacfrontssohematicedewpoiop dypical (paoe agy taroiek)

af fected by nech’- ) I i Y, AIm bondi ng
or inpregnating cor%@éﬁgg;gﬁﬁ% Cpg%?ss,bagglt%%?%#‘%}%‘?)n%f%?@%h%%bn1 si ng
factors commonly enc&l@t &r isdai perspectivecview 0§ 3 represenrtative|statos corg ust rat e

t he usual (pri obug{g&)aeggﬁﬁgtgqg&idré:megnéger%ﬁd%e@mﬂeﬁ%ﬁﬂ&ﬁ of an assenbl ed

magnetic core, suc | wn in | IS to wind a toroidal
coil with t¥ting | e &6 Dlisahdo Platt ¥iavy ob@ sek of [SRIregNtative elestricat e a
BT U301 13026, e B B B e e e | nduotor s of
machi e avaj e, for, wwpding multjturn inductors o
this general formw ﬁé} gd% %M‘E (WPstde pown) hlAN, View ngpEr 8 Phte for
test w gd! ntgs gfreﬁrbhéntaﬂgelfe@c%rwaag%médﬁemstabueaeesppl(?té\tﬁataischnlﬁbft;édl il t | to5
use, and introdyce, nore .de S nsequen ndi_ngs_.ar riously
wound by hand wi %t%o%‘?éﬂﬁn\ﬁf ﬁ'@ fixtiire, E‘nhﬁ/uwa? ﬁ&ﬁiﬁf&t‘ﬁﬁé?%c ed when
testing i s tonplcehrectiomsdf treddixturmre ti me and | abor. Naturally the w ndings
do not always go on i t opnfi gur Aat | n . est
results from one st aﬂ?gég%'ﬁlg' F%gggﬁ%lﬁagg %&t %%ﬁ?g?ﬁll 8‘?@%‘8538& ution
to this probl emfillustratived batiero@nditop piates faneemuititayer fisturé construct a rigid

wi nding fixture in two pieces which) when assenbled, forma toroidal

wi ndi ng around the core. A representative enbodi nent of such a fixture is
shown in FI GS. DETFALED @Esﬁfﬁ’TDNQﬁ/\EHE INVENTHONt ur e pi ece 301 conpri sed

of a non-copguctive, man 11{HusRREEtd farkiRbtion 10 §picabQ? dlBeirbthééhanigl annul i

-- inner annulus 303 and outer annulus 304 -- are nounted. Innerﬁnul us
303 is sized to SNEIOY\CORYaTtars ancnangdugeEsSHeh as3pigcisien gegaversy in FIG

%t SSTELS i G o £ bk Mhrbeny oo,
conductors . ve, i pner conductor.s i strate n eac
contain an 20 adwiherclrmipalons 1A egistation, B INHANNG Wik 42 TRMR us 304
i's si IZed to fit s?c_stg.!ljnd'hieUE?ibiémgicﬁ_rrerhalgy2|éomielrms eanﬁltmcumui-acyrhﬁd 3, }‘or
exanple, and.is sinilar itte uralt out axi a
conduct or s géG é&iﬁ%{ﬁ'°ﬂr9fﬁi?ﬁﬁ%‘ﬂ°%'8\g'?h€”<ﬁ%ﬁ%é‘ﬁa"a 'rﬁ?ﬁ&}e @‘t’)ﬂ[%?fl SCL@%S. Each
of the outer connagriatican@@fiak oThequality$s manidestiinties principatpropefies of and 25
so is illustrat i . @S L.at r t h
correspondi ng tgﬁ?\#é’w-a@@@ %8%%:&1 Sfﬂ“%ﬁ@ﬁbﬁgﬁ%ﬁ@& @%gﬁnéﬂhegﬁd out er
conduct ors 305 gprdpetiesaare isevarely aftegied Hay emechanical aslyesaashesoating

conductors all O\é}ﬁgﬁ@%ﬁ Eaﬁtgﬁﬁﬁ&'ﬁs,ad@{dh &@rqg{}?éﬁﬁi@m,{,%unﬂga%wt%gt and 304

are fabricated conductrve, non- ma 1at the
only el ectr8® cuandrathemn quality-0empremiging festars acommonliyh ANCoYMSreHENand 306.

FIG 5 shows ho uriedlor ti ons between i nner and outer axi al
conductors 305 \émgh%%{ Fpg&zﬁgs{ie made on bottom plate 302 via a

! ar \
plurality of bottom priQ.8 Husties dhe used Erarem) metem et checking Kigse) ess
than the nunber gfopbRieerofaifttassehidied Magnetiocore;dachad tReBshown in FIG.

2, which is to wind a toroidal coil with testing leads 21 and 22 around
35 core (yoke) 11 to create a winding 20. Although automatic winding




11 February 2003 ' wo oonooii 4 PCTNS99/18026 shown in F{C?: 4. E E’h i nner
conduct or 305 is connected to an outer conductor 306 that! %brﬂ?"gg Q8 ed by

one.unit fro t({i& @irectly correspondi ng outer conductor (con
di spl acenent ﬁﬂ " tor exanple, a contact for inner conduct g&?%s%}lsom

connected to a contact for 5 outer conducéor B: a contact for inner
conductor B' is connected to a contact for outer conductor C etc. The
first outer conductor contact ‘A and the |ast inner conductor contact L' are

or oxternal  confiBerign araveidhle B fafy SaE0nt At " sbBhherd, 2 *°

conductors 10 30forimeiwith tangelrmmbensanf s dndye raref inappeopriatel fouttest

and nonnagnet i c. Wpetiey ol Bl cBysd hovdre LR B En R RUF B heE " s '

conductor L' andandutuetrodimadnowodefectszl Goasequantlyr atirdings see dabbriousiyur e

Firet fixturd pi SOURE 3 haiewif) adhuB. fird O SRRTE, WiRalBG iy B, o
(upsi de down) vi mmo\eawwha@tqﬁmtlg qospletonwhigh a@ds)mmeémesam laboner and
outer axi al condg@lﬁgg ?tﬁ)%tvgﬂg%ﬁg%ém& ﬁ\)a gngoc&mqﬁcgwy{h %I mget her

via a plurality uctors 10 e in nu e nunber
of inner and out é@“fmf%@’&d@E\F‘cﬁosthﬁ)@séfﬁﬁuﬁéérq‘ltloﬁe stator rope 9 él’teen@GQ i's

al so non- conduct penanphifafn- magneti c. Wien second piece 308 is turned over
and properly mated w G FIG 4 ach i conductor 305

makes el ectri®al cont jggsg[u?ﬂn?%ﬁuspgooté nP& m@c‘ﬁ"ﬂy&‘eﬂﬁv? iONGiSr ect | y
cor respondi ng 25td)u§csrrstroan¢ucrtgw widlingT Hixturef & twoarmbws iwhieh, epeductor A

consonroc B L0 B8kgnBRLHIL fordil MBing SRIHEL86 dhve) 2 FPBRIGReL 1"

pi ece 301 and st emipodiment dof Isuchl &Gfixttire iis showndn @S et veandtbe Fl@ndr and

Shown 1 FI G 3 sa0f X fist Bidire Hlecd o Briffeed o b HiMeoTUE ndR, "
il lustrated 15 Fhagnstic botiomi plateeB02 rarsywbischitiocammisi a:clnnelvanguluhéoaecessary

continui Y, OF ¢ el iinu 804 £ 8o mbtmilt] RReMBGE 085 SYAIR |V

connected for sta or —quall g
single | ayer of Mhﬁsthﬁsnsﬂ@ﬂwmetelf &of goranlil ,tshewn in BIG. S ferexagnpie) 03 VO

00/10021 5 PCT/ U§ﬂﬁ’|§ﬁ@8@wltﬁh%lﬁrahﬁﬁ&!f lﬁﬁer' amhmﬁ@ahaﬂc&w@% 3952 7ha!

conductors and contact, points siml7arl connect ed he top and bottom

pl ates. Known nefwei¥e ipRerk 9ngurtarsy Sge ‘U‘éﬁ!@tﬁ% "ASF'@ e4p$QF6|eP°ﬁ'lalrbﬁﬁent of

the el ementspglf a%@@cn&t@ﬂ?eﬂe?erﬁéﬂhbeleﬂw@h htl.heomradnriumbomoﬂuﬁd foheir 5
connecti ons may t.o that rinted, circuit

ated |
boards and the cghﬁ pcﬂ%s'%a'a@qtﬁ%é“ ghcgeaﬁng\m g[ t%q%?’ﬁ’im@%nt act or
actual circuit bapagds sififarydirteeonith 2 plbelity @ffmeﬁahﬁﬁlu%f‘@adlfb@dduﬂcl%d to be
nore substanti al d co ri sebl n t‘éed g\n r I ue rgg% e¢ ftached
to the annuli an QC{‘-@& WA, Ya0&M R} t' qr cq c&qgs y Phents.
The i nst ant teChmauaterwnb@ctemwedoﬂesmdsaorm@nag cbnouctores08, \atvds wher e

Lract] on ot 295 where WA vith i RondiBed rlfrercRlia ACHRIRL” 7 4ng

8 depict use of tcorespending tpithe abeisAbthrougtek’, Althuugh hvelvg innervand ayer
configuration whi C J 5 S
required. Were t r&?‘g[jﬁgg ée%ogﬁﬂgbﬁégg@g @Sﬁbte ay‘?‘ag@yﬁ%@b%'il al
conduct ors (whi clof wontiuctons aflowediby the spage svaitabigon rﬂa@ anpuliai Amﬂuhrﬁﬂa

annul us 303 (FI G i of ﬁ%??n
annul us can be in %&J c#ﬁ?g@étleya JS&FE&HU(PM%?F I nrrer annu?ﬁgsi '3 3 vmth
a second set 306f nhatethe@omae@tnp@uﬁeet qntr@sarmgmll be thalds. conduetarss3050x
course) a corres set of changes woul d have to be nade on top and
bottom pl ates 309 an 02, respectively. If layering were required on outer
annul us 304 (FIG 4}, HGsdrshawshew elestticalscqrinections hetween ifNaiandut er

annul us 304 woul CbLRSrl 404N AHGEErs 805 aRBRIVBRFIG! §) ArRAMEE B BotRm plaber

contacts as well
302 via a plurality of bottom plate conductors 307 equal in number to

35 one less than the number of inner and outer conductors 305 and 306,



25 have to be done. The net result would be a rrultllaye igrsle éi
single layer, winding. The fixture of this invention is ul %fj? ced

around a stator core and easily renoved. The fixture provides é(jflllug /1% &
t hat cannot We0tW2kved by hand winding. As the fixture does R Irectly
contact the 30 core) its use is non-destrugtive of stator quality. The
invention has application to resolver testing, and generally) for
controlling the quality of high efficiency notors. Many variations can be

made of this inveddwin pIG. A r-:le(ghqﬁhéraédn i3p5! 13900?\?\88@&"0 éﬁ"o%ter

di sclosure and its associ at ed | B exanp
conductors 305 arRPnelbistarFBeS thatajse Mﬁ?ﬁdecp)asone 14niFdmmathye 2@@“\!\0

001 10021 PCT NSQQ/%%%%?Pgdggsmeﬁ eBsd e éﬁo‘:‘tﬁe&ﬁ?’ﬁ ruggiacew OII ghascfypduct ors

310 (FIG 6) are subst ant i al I al the connecti on
di spl acenent is @fRedE FPMERk Qfgmﬂqu’lﬁ’ﬂgﬂﬁ;‘@ﬁpbfs eRtnestadhicaa soptashidt or s

307 fgs '5| ! Uf]t at g@hteﬂc&h&ct& Bi aa:oam forl mﬂbﬂ@bﬁ@uc%rI BCis é&nr{é&téﬂ tgyention
can be 5 achieve w de ran riatio

confi gurati on, al¢°r§4&\ﬂﬂﬁ gWeg\Eggcguog%r (g-b%tpohé‘ WS?PHWE’ ceﬂgwpscem@eq Bsure.
Th{’ﬁ folr e’ﬁfmﬁ' %ncﬁﬁl?@:laﬁomlbctwnﬁu&% mhcﬁgﬁt am nbe oamaéd:téd\é@r blnéal t
Wi aslig orizonta acene a n di spl gcemen
i s achi eved al ongarlcﬁlg rﬁ‘r@lqr r%ﬁq{‘@f’{éph%%ﬁtﬂaﬂgmﬁﬂﬁ %18 ané%?% gxegal (he 10
rol e_sd_of t he uppegormedtibmwihispaedcemtsion tihe nuenber of dottomt plateoovendudterse 302
provi ding a di.rec, rr e

pl ate 309 pl’g\pl dli@/?ﬁﬁg@gﬁﬂégﬁd th%ﬁf'&’@@ﬁmnegé%ﬁ& éoqrbélgg:gs ?gand 22
for external connad 808. Battorarplatei 302 ig, oftdoarse refls@nortonductive andon-
conductors 305 a AN l.Aalg40 (o) t

conductors 307 a%aégghd(iag‘égggggghﬂt ﬁn hqu #6 C?éégtndugntg#fsg @Fﬁ‘rﬁrl dly
graded to producecqanmcLeaadpytar@nndmtoroﬁ di spl acenent. In short, there

i d i et f i t
2 S s S o
Wiile only ¢ aiep igna f -}

{11 ust rat ed_and Id? 35 o84 gf&nynq;mmhpatam (egaa@%mwéubaﬁ tngl i ons
will occur to those erefore er st ood
that the appendedP@nts feg cantacting batesets of inpesang ¢uteru@ﬂalnemduc&5§ 398s and

changes as fall wadispet (PG! 4 anamdnhbctﬁfg trié@nlt@gaﬁéu oia a pur&unye&rwary 2003
WO 00/ 10021 PCTI US99/ 18026 7 al

I S d
eval uating pr oducP/RihCoRRUctary p%u§{'§t%¥m rte ﬂeﬁumbe&eﬁﬁnﬁsaﬁ OU i nner

annul us havi g a é&ﬁdﬁdr‘slﬁosfarﬂdm(ml | Topslacs S0Sistdisy ReM-cohdadtiveut er
annul us having a %‘iral [ t%/g of, out er axi aI conductors thereon; a bottom

plate having a pl #&NPEMEINGYGt t om pl ate conductors (307) thereon: and a
top plate having a pl uV\ﬁHertsecd'\dtlﬂﬂcemmlstumuttlotlerrmdl[ﬁ?obéﬂﬁ\ﬂnatéewun;

wher ei n first piece 301 (FIG.4) each inner conductor 305 makes electrical

contact with, and is connected directly, to its directly corresponding

25 outer conductor 306. Thus, for example, inner conductor A' is

connected to outer conductor A; inner conductor B' is connected to

outer conductor B; etc. Consequently, when second piece 308 is

joined with first piece 301 and stator core 11 (FIG. 2) is contained

between the inner and outer annuli 303 and 304 (FIG. 4), a complete

30 winding similar to that shown in FIG. 3 is formed about core 11. The

connection displacement illustrated in FIG. 5 is ultimately responsible

for achieving the necessary continuity of the winding. Test leads 21

and 22 may then be externally connected for stator quality testing, as
shown in FIG. 3.

35 Although a single layer of turns is shown in FIG. 3, multiple



t he.inner conductors and outer conductors are electrically connected to one
anot her at Iovver ends thereof through said bottom plate &%ﬁéb@@ﬂfr%ooéﬁnd at
upper ends t f through said top plate conductors, so as to for

conpl et e, 89?51 electrical 15 winding. 2. The fixture of PET’é’ﬁ?ﬁ“fO“
wher ei n: sal d |nner -annul us, said outer annulus and said bottom pl ate
together conprise a unitary first fixturespi ece to electrically connect the
i nner conductors and the outer conductors to one another 5 at said | ower
ends thereof through said bottom plate conductors; and wherein said top
plate conprises lavemmﬁ%emaﬁmﬂea byeaCiﬁIw@xwhuoonduetomaed aoptachi d first

firxture piece t &h@c E,l“pazﬂ Ré%Ftontﬂ?e %IGC%BHHH @ndﬁﬁmnouter

conductors to one anot al per en er eof rou said to
pl ate conduct or smethodsodhp k@)ﬁ@gdﬁa)d @ouﬁadww@su:nee@tqnecaahgnme@m@the The

fixture of clai nénéméﬂfser i e %é#edls' sman ughum Siel |eaa§ranamﬁtthyﬁ and
SaldtOp platetoget cgé@é:ﬁ}r%){rlse unltar I rs fixture plece

el ectrical | y Sconffé¥ie de pigied e @gna réﬁfcﬁ"'t"ﬂ%r t@dhé”%@ﬂﬂ@@t“(ﬂ’ﬁﬁ“t 0 one
anot her at sai d pedres dnc it doRrsativhst Mg Uslthes el at emwméahetaﬁwﬂﬂéﬁau ors; and

wherein said botto | at e compri se aunlta secon rft ure i ece V\/mch S
mated to said fif¥ a& Q% ﬁ?tHaEB'é%t S%argl WE?rq NeEO% o r?éﬁ? Pﬁﬁ@?
Ic:ogductorgoggdmgegglsweegltocmdnota)snmstanztrahandmtﬂwseamsfatteﬁ\M ; Iuedélb .
ebruar er.eo rou sAi ottom
pl ate c)c/)nductorsc’r §'8"1'38¥,~8F£?(%9‘t{§88$%ggﬁlgﬁﬁ?ﬁﬂ%@?‘t&c@@f@?t@éﬁ . 4. The
fixture of dlQai rﬂalger\mmrealtm Thog bostant tmn(ﬁuesaaylbplappaemtqcmbsuam@ng axi al

conductors. s dyglVeBbivele Bherl8 A rRABRHE THAT pe R dufbsh Bl g2l Ly o

top plate conduc re equa e anot her ne than
a5 quantity of lmhdtcpIQmeW? t@Dtl%mQSmSpWhel@ mermptcabdsnemwmayeu n each

one of sl d I nnepe idl, FIASU9 s BB AR HMddheiIb (o iBRGRE L0 one

of said outer axlal conducftors at sal er ends urt her
correspondi ng ondustrating a twepayar-noat 'ﬁWﬁBQBt"B‘H@h can deadily be extandedde udi ng

ol d outer o al T eFRE o e g erd 1R OO phpsiod spabe’ hda”
| ast one of sai df qrrﬁquf Lﬂxl?i 093%@0@0% ?‘Eé” H&aﬁfdnl?%(?t o€ sai d
second test | ead; nﬁnﬁn@aqmﬂ eimpeni aghulies aﬂasaﬂa l umerduexual :teomﬁmﬂors
bei ng connect ed to a

tl
conductors that F'§ e?e da\éét"@ffgﬁ'\ﬁ‘ﬁr @%PPE'F!] qatnsb Fcé‘ﬁ’ﬁehd&%dnﬂ%er axi al
conduct or at sai thd onginaldnmr arimatus@03; hmtblagtecmndmpetimeecmtactcﬁomal d

Lo Bt oL e USSP el K KSSfted loRsbpotif Rt rlogrg, one ©f
layers with a pl woald |h,avefthbeannadermudomandamttem plates 1308 andi W2;0npl et e)
festing a stator S mj}'%'gd"’?%ﬁ §tY rEpUirKren BUBF BPuS 30A (BR e T
between an i nner seeend quter nannulus\mat nuts@mongmawtew anmules 364 wowld bere and
an outer annul us;ditddiREd, and appropriate realignment of other contacts as well would
25 have to be done. The net result would be a multilayer, rather than
single layer, winding.
The fixture of this invention is easily placed around a stator core
and easily removed. The fixture provides uniformity that cannot be
achieved by hand winding. As the fixture does not directly contact the
30 core, its use is non-destructive of stator quality. The invention has
application to resolver testing, and generally, for controlling the quality
of high efficiency motors.
Many variations can be made of this invention, all of which fall
within the scope of this disclosure and its associated claims. For
35 example, while axial conductors 305 and 306 (FIG. 4) are depicted as



5 around an outside dianeter of the core, and further cpntainl id
statar core between a bottom pl ate proxi mate | ower endsﬂolfgéqrﬁé&%rg)ﬁﬁli and a

top plate g\g(())x‘kﬂ@%]e upper ends of the annuli; electrically cgffgsiongcea
plurality P axi al conductors on said inner annulus and a plurality

of outer axial 10 conductors on said outeg annulus to one another at |ower
ends of the 11 February 2003 WO 00l 10021 PCT/ US99/ 18026 9 axi al
conductors through bottom plate conductors on said bottom plate and at

upper ends of  gei| albswngilagfte\ggrﬁcéug&ﬁélugil]atbollaoﬁa@ét&sfewg@iﬁ% %B)ogresa 4. Lop

plate, so as to M a cont conti us electrical wnd bout said
stator core; anddepictegrsdeinggubstartialiysadish eadthe sesnestiondisplacemeant ors on

sai d bottom platg iehiafbcely AhadoritBEtdtie SPboRSM dateTBEnMBAGISEF & ai m 6,

wherein the step, cont al ng the“stator core between the | nner annulus
and out er annul uldustsatadieFiéech, thecovasali windinaeifeshel hiscinveption gaa be

Fixture piecs: ohoretet bRkiids rEhgs of bHOReRIARARNS & BN ToNBGaRdn
annul us (303). sall @f SHYIEh WawrItes ORYaUS 4 JOBE Al dhisphiBEBWRec ThUSa fory
connecting the iggfh b sontilieed 5a4rsH tialvepiu RS to one
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5 atsaid Iower ends thereof through said bottom plate conductors; and
wherein
said top plate comprises a unitary second fixture piece
which is mated to sald first fixture piece to electrically connect the inner
conductors and the outer conductors to one another at said upper ends
10 thereof through said top plate conductors, to complete said continuous
electrical winding.
3. The fixture of claim 1, wherein:
said inner annulus, said outer annulus and said top plate
together comprise a unitary first fixture piece to electrically connect the
inner conductors and the outer conductors to one another at said upper
5 ends thereof through said top plate conductors; and wherein
said bottom plate comprises a unitary second fixture
piece which is mated to said first fixture piece to electrically connect the
inner conductors and the outer conductors to one another at said lower
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4445M55 = Ol ' 10%0DOD&! () -9ach r axial conductors corresponds with
and is connected to one of said outer axial conductors at said upper

ends thereof, via a further corresponding one of said top plate
conductors; and

10 further including first and second test leads situated upon
said bottom plate;

a first one of said outer axial conductors being connected
to said first test lead and a last one of said inner annulus axial
conductors being connected to said second test lead;

15 each remaining one of said inner axial conductors being
connected to a respective remaining one of said outer axial conductors
that is displaced by one unit from its corresponding outer axial
conductor at said lower ends thereof through a respective one of said
bottom plate conductors.

5. The fixture of claim 1, wherein at least one of the inner
annulus and the outer annulus comprises a plurality of annulus layers
with a plurality of axial conductor layers, such that said complete,
continuous electrical winding is a multilayer winding.

6. A method for testing a stator core, comprising the
steps of:

containing said stator core between an inner annulus
fitted within an inside diameter of the core and an outer annulus fitted

5 around an outside diameter of the core, and further containing said
stator core between a bottom plate proximate lower ends of the annuli
and a top plate proximate upper ends of the annuli;

electrically connecting a plurality of inner axial
conductors on said inner annulus and a piurality of outer axial

10  conductors on said outer annulus to one another at lower ends of the
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on said top plate, so as to form a complete, continuous electrical
winding about said stator core; and

15 connecting first and second ones of said conductors on
said bottom plate to an external testing device.

7. The method of claim 6, wherein the step of containing
the stator core between the inner annulus and outer annulus, and
between the bottom plate and the top plate, comprises:

mating a unitary first fixture piece to a unitary second

5 fixture piecs;

said unitary first fixture piece comprising said inner
annuius (303), said outer annulus and said bottom plate electrically
connecting the inner axial conductors and the outer axial conductors to
one another at said lower ends thereof through said bottom plate

10  conductors, said unitary second fixture piece comprising said top plate
electrically connecting the inner axial conductors and the outer axial
conductors to one another at said upper ends thereof through said top
plate conductors.

8. The method of claim 6, wherein the steps of
containing the stator core between the inner annulus and the outer
annulus, and between the bottom plate and the top plate, comprises:

mating a unitary first fixture piece to a unitary second

5 fixture piecs;

said unitary first fixture piece comprising said inner
annulus, said outer annulus and said top plate elsctrically connecting
the inner axial conductors and the outer axial conductors to one
another at said upper ends thereof through said top plate conductors,

10 said unitary second fixture piece comprising said bottom plate
electrically connecting the inner axial conductors and the outer axial
conductors to one another at said lower ends thereof through said
bottom plate conductors.

9. The method of claim 6, wherein:

quantities of said plurality of inner axial conductors, said
plurality of outer axial conductors, and said plurality of top plate
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corresponding one of said outer axial conductors at said upper ends
thereof, via a further corresponding one of said top plate conductors;

10 connecting a first one of said outer axial conductors to
said first one of said conductors on said bottom plate and a last one of
said inner axial conductors to said second one of said conductors on
said bottom plate; and

connecting each remaining one of said inner axial

15 conductors to a respective remaining one of said outer axal
conductors that is displaced by one unit from its corfesponding outer
axial conductor at said lower ends thereof, through a respective
remaining one of said bottom plate conductors.

10. The method of claim 6, wherein at least one of the
inner annulus and the outer annulus comprises a plurality of annulus
layers with a plurality of axial conductor layers, such that said complete,
continuous electrical winding is a multilayer winding.



