TOP DRI VE DRI LLI NG SYSTEM AND OTHER APPLI CATI ONS USI NG

A LOW SPEED DI RECT DRI VE AC MOTOR FI ELD OF THE

WO DMEBHISEN [ oooi] This disclosure rel ates genepel/U§2008035557

a low speed A C notor, and nore particularly to a | ow

speed, variable frequency, AC notor for use in direct
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designed to operate at speeds of 3,000 TO 3,600 rpm or

nore. Many industrial applications and processes

utilizing AC notors mMFELHOFISIE DEVERTIONSpeed,

typically throuqh mechani cal %earing bef ore the power

ippl i ed” BYist fisclagre relatgn ggnegallys &y 2™ jay tspeedo AC fmiqigre and more

for g?éﬁfﬁl'aﬁy t& %W‘é%”i?e@&l%ri&ﬂ@ FREhASy, I D8 FANRE GHRlirect drive

may dtilize a variable frequency AC notor as the prine

nov erepplivaonsGusb ebiopidsivesesponsi bl e for, anong ot her

t hi ngs, supplying the torque needed to rotate the

drill string and drill bit during drilling operations.
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S0 1 pm amSnDr R ST o i bR SimgYorp e 5D 6. 2 wpica

Convet nooalis dedignab lte operate despeydsAE 3aN0crS 316 dpmrortmagre. Many
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e BrEbERhARPISRIon G 5O RS P iotprp st Teduod e motor
conv gpded O picallothrahgh @iecBlinic4Egéaying, HTokOthe pelvetiapp RIS the motor
reducti on equi pnent, such as a gearbox, to _reduce the

r ot atcPbhaysed plide ot fieHelonexamplc Forventipnalipr dijeediling systems may

rot athipnah wPese- frReRY Aedu6lol AP BSYHRRERAbverSUTHe & motor is
t he gearbox nentioned above, adds to the cost of the

syst eepponsifle &us amontetherthings supRlyige thaniorus nepdrdrtagetaty the drill
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does HBtiS AR A% sl Al frohd MY efuclll AC iRk ysed in top
t 0 achivewgplizations Abveomeator spedsdisiallytthre timenipe bitfspdddCort1600 to 3000
300 rpmapd is,. theref.ore,. partigularly suited for .
i v e By, T B PRLPTONS SRR el B L pged reduction
[ 0004huipmeapsuthiage ghattok) oredues tlentotsiond speddoof the@&timotor to a
AC not or iﬁﬁgpodeeE, m@ic? S¥St N _conprises a nnta{ b
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conpressed into a stator core; _a rotor )
P increases the number of parts that can fail, and increases the weight of the system.

[0003] This application for patent discloses a novel top drive drilling system using a
low speed, variable frequency AC motor that does not require additional speed
reduction equipment to achieve a rotational speed in the range of 100 to 300 rpm and

is, therefore, particularly suited for direct drive applications.



assenbly conprising a holl owtubed spider having a

plurality of ribs |ocated on the outer surface and
wo@erioeissed such that the I ength of the ribs ar ePCT/US2005/035557

coi ncident the length of the tube and a rotor core

conprising a plurality of conpressed rotor |am nations

af fi xed to the out eSUWARIY@EFIﬁm:BISﬁ‘LOﬁEREpi der

ribs; l) not.or. shaft to. whi t

1P Soupl o8 PRAETF i LeE afen iBhd Y b G AR REINL, which

MountsgdeniedongeiBes 4 ot tidimef & atamr assdmblyeafﬁ'xﬁdctb tlSehmfotor frame and

such that .the tor ore .rotate rel ativ

st at GPEEYRA) a?t‘WE PP coppresidniBfOL? .Swifrafore a rotor

pul sesgémdtwoﬁgﬂuﬁagta%uswqmwd sbhlai hevignes plulity®ft 196s located on the
| ess .t han_ about O _.rpm,t hereby

shaft at s
avoi @Fisy sug’gi@% end risntedistieh Befutbplersit of Hiedton pismisidept e length of
shaf i SREEGAnd B foftf doRd) e@mmg luramp of QoABRNKed 38Rr Nifinations
BRI EF DESCRI PTION OF T 0005] The foregoin
sunmaffixed getha ppietradiabwyfaea pighe widep rlbsr, @@H@W motor shaft to which the
errbo r I I

R L e s
ac c ottipamgtonfyarde and themotar skadi subh thapihe ejtorRiogamay otate relative to the
illu t di rec
accor AR B IS hoE tfe EPRRIAE Bl AT ignal tha
il uspmat]&smatmr shifodi spnets s amnABGon & rprmaherdazya\kwimg speed
used i drive stemlllu ur
{ooostdbeieglrdinniy By Soridlec miR HHE Sodel i 5 TG pg ooy 100 0
AC mabait 36€epar di ng to the present invention. [0009]
Figure 4 illustrates a stator assenbly for an AC Mbdtor
according to the present invention, [o0io] Figure 5

illustrates an cpRIBF DEIS(IRIBTEDNDFTHEMW&INHS AC
not or accor di ng to the pr esent invention

Wshure 6 17§ &%@&%@WW@%WS&FW%@?@% eghbadjments, and

i nsi denePhspBotS bEhRAIRRIGERY bb PeshiindRistddR viHen 368 %h Bbdfshction with
to the present Invention. [oo0i2] Figure 7 illustrafes

a cr dwscewenanping rawingy iofwhigh: AC not or according to the

[J% Senlt ah??éﬁlryi Al at;slé qi&L(%%%L t Meedrﬁl%g}sr%%%?&%ﬁh@ to the

or tion at may eus in an
acco:pnhsmgntvonudme pr esent invention.

(0007} Figure 2 illustrates an embodiment of an AC motor that may be used in top
drive system illustrated in Figure 1.
10008] Figure 3 illustrates a stator lamination for an AC motor according to the

present invention.

[0009] Figure 4 illustrates a stator assembly for an AC Motor according to the present
invention.
{0010] Figure 5 illustrates an end view of a stator assembly for AC motor according

to the present invention.

[0011] Figure 6 illustrates an end view of a rotor assembly inside of a stator assembly
in an AC motor according to the present invention.

[0012] Figure 7 illustrates a cross-sectional view of an AC motor according to the

present invention.
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[ooi4] Figure 9 illustrates a rotor spider that may b
e used in an AC notor according to the present
WO pwentisen. [ 0015] Figure 10 illustrates a cr OBGI/US2005/035557
section of a rotor assenbly pack for an AC notor
according to the present invention. [0016] Figure 1 1
ok3y ust r at Fipuen Seitidstratesva oftort lamindGomdliad rmdyl baistadainegh IAC motor

Fig the inventions disclosed
her elaﬁcogﬁlgggqugg%f%/\g}ngeqtlg “warious nodifications and

@l er nat i ¥ty Thistedd drofor fspidershgtahdyi e 1w8d B0in RO tnfotor according
have bgjgn shown b%%]tvvay of exanple in the draw ngs and

are dRECPIEEY WY ai | bel ow. The figures and

et ai | ed desed 1(OMLaRges Afcrdsh 8&8018 BEL ididrGs@RMPBOpAIR fdrSn AC motor
are not intended to |imt the breadth or scope of the

i nveﬁ?qoﬁ@n%wé%me%enb’l‘l"?%@nappended claims in any

gnner . Refher1 iiit§rafel 9195&13&71@5‘ o el th&er MhédatedNn Figure 2.
descriptions are provided to illustrate the inventive
wohcept s Mhils thengentions displered herpingk susceptiblefie various modifications

regu

[ 00 G fechudivd St S fout i EHHCmRA SR o by way of
t op @xamge dir theldravgngsyent ern deberibed sedetail bdow s fbe figures and detailed
var i %Qsc%g{lon%ao%etgecsg s%%frgo én%odw&ltts Qr en%t Jrh%éend[ﬁ%%rjrg%%rthe breadth or

mecha I On equi
di sclsapedf hllm miventive cmaqaﬁb loe th@fappﬂeiedablahgs mt anspmmisr. Rather, the

2 Corfeuit it iR BRIt Ao B o Pt 2 Hvenive

speedofibeptd @ a petedh cAdrdihary shelll trthd aeagﬂeqlnféarbyns‘(ss C.§112.
commercially available V 3000 Active Energy Managenent
Drive. [00i9] AC notors used in the present invention

may find application i pETAPLED DESCIPTIOND SYysSt ens,
such as descri bed herein, and draw works systens_used

%! t he oi In mab@gn% mmaat& hare praed e peve dop dive\dailling system that
syst gg® § TH.VF ege E{HIaﬂler!th \ié‘d%'yCA@%thJ &QQ HoYd ot %qg% Mhechanical

and many ot cations where high torque an
s peedpq@dmducmreeqm@mm elde Aomojpn diselosed h@ren:t ihicgpable of 0perat1ng at

|
app ' ée%%ié ﬁ‘grcrilr(?‘{f%ﬂ aa{boﬁtd.% ﬁlrdnﬁtrﬁa eoJogéc)el[ég\;MggaQ%F\éeaa.t1onal pulse

uni qu yste
It nmadlthbnedu]mdia (ISbebdvanhldt spbrel duives enth anVelfieiddiledtige-Marine’s

not limted,to u 10 ste ust
becaliS8™fH; atuy agalfaﬁlgqgg 00 crtrllxe’e tﬁn%é%xf Hieﬁteﬁré‘%en

©HBP20 A AN BbtodCesed di mlgﬁ presenh ivpiitementy find epglicaticn inainp drive
b e capstructed havi pr. mat el .y. 1500 horse

ond SRR R R St o i B oS e the ol
600 Wl tofis edfErafi® @idustBys, RriCe dptdmN e gk niBingOveBfles, dredging

wired in Delta fashion,
equipment and many other applications where high torque and low speed power are

required. For purposes of this application, a detailed description of a new and unique
top drive drilling system will be presented. It must be understood that the present
invention is not limited to use only in top drive systems just because that is the
embodiment disclosed herein.

[0020] A motor according to the present inventions can be constructed having
approximately 1500 horsepower and operating at speeds between 0 and about 300
rpm at 600 volts. The motor may be designed with 8 poles, wired in Delta fashion,
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-10/11with an inverter supply frequency of 10Hz to

achi eve a base rpmof 150. This design results in a
w@omd/obEBance of el ectromagnetic design and al POMEST005/035557
a practical nunmber of slots in the space avail abl e.
Additionally, the notor shaft may b e hollow to all ow

dri | iithgmrinsebritosupplysreghence of hittarg IacMIi:\teImhﬁSe tﬂmeoﬁ@@d This design

KRR KT TN T -
enmbodf setin &re%pdasavgﬂﬂﬂe Addltmnqdpo iite mmnyshtaﬁ Ena'ydiediollawdo allow

br ak sserrb es a t he ight of the drill ..

ot 1 RGTRaRSE ot e hye VABSH R P B affpias Pipipgytom to
gl r Efb & Qs nE)ert th“he m&g&damb s @RR Ikbt GesiEReHAMC & Iﬂ%e preferred
rake ynam cal |y braked by Si pat i ner nt o

t he PIRI@P‘?H“F © ?%ﬁ?ég tBﬁ“P&’ﬁ”é)Hg’ %@W@@B@%@ﬁg@@ 1%°'rﬁnd not the
such vaight &f thé Mﬂﬁ‘ 8@ing. (Mot%r %ﬂﬁg ay be Ehpp[l&pl%lilr 5i \QMEIQ;Hl:ulaUOn
represents a top drrve drilling a#jlteml according t

t he prebentheimeiaheanobe mffehﬁmﬁél%bli dyraspicallydaaked by dlssmatmg
dir e%ﬁer%{/ MG tﬁg:P'WMoﬁn\;lez brded By E‘Eetr%ak%gvérﬁﬁ Féygt\:’ﬁle sich as a

is a cofiventional variable frequency drive 13 capabl
of sdiyphsalng agombintien. vi ng si gnal to Mot or 12 and

am cal t.Q I
1o eEoyeri ngﬁég ﬁ g&gli/tg?e fége dﬁ‘h %%]rﬁ e ac?%gglget{)%ﬁe present
not olinveRticqnomperperegnga lor @peeéséenbdlwelmc ngotgtt B 0Also illustrated in
assenbl out er or. 1 | |
o SRk Lo SN ElTRL afie Hefp DO RSV o pvn
Fi guddvidg isignabta Meear 82 pad ﬁmmwlrlg hte&kYMgofnoa)r dRef Aiteraekely, an

enbodi nent of .an t?r it for use with the
pr es &RRIEY Froe¥stipg hie! ?‘E‘i# S§§E%Wf'bl y 16 is seen

RSP ti OnethVirioirn 2 b&nﬂﬁ%&@ﬁ 1608 hembE. 14Thesthot ha@embly 16, outer
not or shaft 26 is seen at the top end of the rm%ﬁ a;lﬁm
braking system

al on@RricAsiEg, 8, coplmeystpa 20 stPogensorlerssdy andgpeck

Fi gu r2@ PigBfe® H1NQr6RQl JeRPedive Vﬁ%hﬁuﬁlﬂefmieﬁﬁb@ﬁwﬁ%m AC motor
whi ch are | ocated opposite each other over the exposed

st at evitahlefarigse ywithghe ngeagipventions. g siglor agsemblydbds seen positioned
det aig; ﬁhﬂxetﬁg bl B8 §f18t e ﬁ&lﬁ)%ot%? %lfa@@@ﬁs 16m & lﬁ% top end of the

assenp may conpri | am nat es 40 ee Figure 3
pr ef aroactrl W2 atemipwithahe Godingporth 28 lang Be- ANsditsbeiwn in Flgure 2 are the

I I
g Ol?'(z:tccr)cl)lfngcsﬁrsgﬁsﬁst nga%?iiold]s Q§§,2W%E%§1%q)om&f %glg%agtfl other over the

a |'ow si car
(470e51£bsé\5statmatsl§‘cnhlﬂiyd:@atl ng). Reference nmay be nade to
British ecification B S

04:. Section.8 4. To
Hihi m 2e LGS b 'SEaPOTe AR S=ERGAY §h DI HEphgesembly 16, the
Si NglagseMblycrany t b(ﬂﬂ}ﬁlwé lﬁmﬁigteé awi(geatPh@m 3) pileferably made from 0.5 mm
altern tive, W? nme i t he esen
v e HoRTE et Hegp BA R el SR By P QR aA BooL DB oo o o low
NUMO@flicon (Losil) carbon steel (470-50-A5, with LS coatmg). Reference may be made to
British Specification BS 6404:Section 8.4. To minimize cost, the stator may be
designed using single or continuous ring laminations. The alternative, which may be
implemented in the present invention, is to create the stator laminates from a number
of segments (not shown). This alternative, while viable, is not the preferred

embodiment because it increases the part count and builds complexity and, therefore,

results in a higher motor cost.
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of segnments (not shown). This alternative, while
viable, is not the preferred enbodi nent because it

w0 p@reases the part count and buil ds conpl exi t RCEO005/035557
therefore, results in a higher notor cost. -9/11[0024]
Applicants have found that, typically, the | am nate 40
woed er i al iApphcntse haveal foyndavihit, atypieally) Wiedtlinginaie t40 material is

1240 mm Lam nat 40 hayi ng .a .di,amet e reat than ..
1540 el Goldie' f URtD.E GO ER Tolif® 50 thiiha diameter
modi fgr@fbr dhdnC1948rmh agh batcet #6mwhdsh sheatsr resitiidgt infd @bdified circular

42. The, preferred design i trul ircular |am.nate, .
ut (RBRSADTiEGOCRT drs 430 Toh SR deighpa syl Ghtalat luninate,
ac ¢ ey HeBnodfieNatoiy e iHow@din| Fgirs atie adddptable FivgRnEhd modified
is used, an effective dianeter of about 1260 mm nmay b

e usdemmated) of Figure] is gacd, gheliestivgifignptenal abeyt 1260 prapmay be used

nor € ;AGRHERNISER SAbUMR Y] DTRbGSe, WBMorE acutlfd BFFBHRE Biameter may
enpirically by conparing the magnetic properties of

t he rhscdetdrainetl ampiricelly A9 qopparingrihti mpgnétic iprapgitigs of the modified
| am ri%{’u?ﬁtegb td @:ﬁ-ﬁ&ﬁﬁm@ 'cﬂE%&QMmat‘3£ %fa\%‘?lgﬁ(st difsdt tl=:1¥, & a)ﬁalgtically by
cal cul'a area or

I'ng an effective dianmeter based on the
ot hercalpnlofieg #1 effctiveidiamater basast oddimsarey or bthert progertigsesuch as flux
flats, The Il e [ . [
R A by PSSP BA T iy A TR o e
cons elgustytih theamidrverenagrenseguently ou theendgnetigigcuafentyhotbiof which

con e RY Ba SRR L i Pl Byt e round
litt Eﬁe Tlit‘@ arto %dvﬁ diexlet ih@aétﬁhﬁé it]ieym@'f)ﬁﬁé/hﬁ t]ieaﬁihﬁlateelf%@ at te larger
at the larg Il ameter. The [ncreas i amet er .
[ RS0 1hadneiPed BB ok PRinaRcdl has; fghes Benadl gt imoreases
ar ea tRy/abd ARIISLIE &Fr c68RMgi Rebh IRambte| 4Tl Sorftpkised b pRdlity of teeth
conprises a plurality of teeth 44 and sots 46. hi the

enbodi bk sothed. nig thresrhopsecst baingdeseritedritrior emmpte 44 as) I slots.

[ifﬂks?t S. [ 002%hovAS inSROWR 41 the Kia@ ifniftated NPard LREGEbLy assembled into a
am nates 40 are preferably assenbled into a pluralit

of Sty phesr nEks dacnclpk cooRBHNS p plralitppindividugl leminates
of i ndi vidual ' S n i .

pr esgﬁt I ylgdglse clrﬂlﬂgaé%ﬁ énga%r%&gﬁlgt %etrsg}g)aeggg%% g@%&pﬁcg e‘ég comprises
appr epprsineitely 132laammias 40 eski@ thakboypichedstae 66 npadiick. Each

4 8 sone 6 thick. Each statar pack, 4 e . .
@ poc o sk b bf Semolfi et th 5 aBRGHPack 4T ¥ cooling air or
cool iffigd & ¢ircdlatd. | Whed sthior packs UBah®y. bel bupasatedttyra phedtisy 4f radially
8 may b e separ d by a.plurali f.radiall .

O e bk 30,58 o prreRed b diterd L S ol e mtplesrips that
gpag %E&al%ﬁt ﬂ{( ﬁmferhtdalbystmm' PEickh El‘lbne agsae?r? !ﬂﬁlygbe Lfixenintdeurface of

y mm t hi ck. The spacgers y e i xed fot

sur f &8% egposeh ead@f%sgan%’éﬁsa nPrefeé‘?h?% e Felie. hI% the preferred
pr ef efBhiaeRl Msd Qﬁﬁsgfonh Rharh6ls #6:eth€ bo 2l @Sl MBAktator assembly

these strips formchannels for the cooling system The
st at di6 iustrated [ Figure 4 has 18 stator packs 43.

[0026] Turning to Figure 5, the stator packs 48 may be held together between two
compression plates 60, one at each end of the stator assembly 16. In the embodiment
of Figure 5, the stator assembly 16 is connected together by one or more links or bars
62. A transfer plate 64 having a profile substantially identical to laminate 40 is placed
between the first stator pack 48 and the compression plate 60 and between the last

-8/11



16 illustrated in Figure 4 has 18 stator packs 48.

[0026] Turning to Figure 5, the stator packs 4 8 may
wheoonekd34 oget her between two conpressi on pl at BGI/682005/035557
one at each end of the stator assenbly 16. In the

enbodi nent of Figure 5, the stator assenbly 16 is

c onnetatoe fadkoiBeint @anothgr oompressiompiate 6DI ﬂIhs tramsfdyplate 6Phelps transfer

t f late 64 h !
i g:ﬂ{s’?r{e}éfigfogl I]‘e)aﬁ? ﬁg‘far\g/ ag%m%gp {ﬁ) ;8r %{Xdﬂg’ Wecg Le]a Ih.ﬁ'lain%.’r%ate Iiooth 44, to
St at alinkae khedefiradndrd fressaeni éepraferrqul ent@difenaillistrated in Figure

bet the | ast st at or and not
conpm?e@g?%vrsqsmﬂ%ﬁ% @Iftlffss%@faéﬂs%é Iahf‘tsgp%aeﬁ‘&%ges Alternative
t r angéseins CARP i8FEdc0R dohbirAort labmplféss&ﬁﬂﬁﬁbﬂey plfte tHadrsubstantially
exanple, to each |lam nate tooth 44, intain the

desi Faifhesothe nsefile of damingty 40 e eff?fé%‘e/rfé*a hERTRTRISIoR to the entire
i 1T ugke@bgdei n Figure 5, the conpression plates 60 and
transter £I ates 64 are separate structures.
47t er nat | Ve ehesirgeeye hery 62 may hgeifixed dorHiedamingtgs 40 and/or the stator
CONPLEss| I
L b e e R
conppaks i48n In dhe prefesred i embodiswatrithe sa®r oD 16 e compressed to
or r
an d/rTg? ]Lb% pS{, gvtltgp'a%ld?%ﬁc gsel, %5 gxeﬁﬁ:ﬂ% Qﬁd lt]%rpfoga?éﬁsq 63 %ke affixed to
enbosliatoepicks #§ evhlathe ag@malyds vwehptesded. oTlaIspmemaﬁO@né/babews 62 may

g? g gﬁ%#ﬂs()dlflég’l Stg&g%ﬂ%’reg Ergfggg?rg {?JF‘%&GBSS{D}%I‘ %;eat _]agent one another

hydr aubhsarepthas s dided @¥ekapisenot anehtedh ezhcthmomameﬂae awith coolant
affixed to stator packs 4 8 while the assenbly is
coon’é%’é"é’&n The spacers 50 and/or bars 62 may b e

diRdi fi ed, InSHE Prefsreld ¥mbodifneMYths BRIk coil s el H@yhed, lap wound with
i ntersect or are ad acent_ one %Ot her to ensure

cl os EPPFOERR L BBk oy S B Witk £ SN 9IS Atedps  phoferably
Wi t hyGooLaHsuGlise é&lsﬁhi Qapris2 Zﬁalatohrlmﬂ fﬁﬁc@fn@tﬁ@tﬂn&ﬁl the individual
enbodi nent, the stator coils are fully formed, |a
wounetripp ffiogsd armise ang shssolaye ar foalkaghyn e Zotﬁ]rﬁt%f)’ijﬁmk 48. The
The ?:Is 9511 é@felnsus@& 6o Jch@%U}% Qﬂ% gp eéo‘?l'é)glg laaeqﬂg’tb B v Rages at least
i nsu ystem conpris ton an
i nsu hptto MOOovoltsh ghe mI;ulatl@iuaSIed on rthqosiatﬁmssmldu 1pyraviides additional
and I ayer..or coati.n t I r

%ﬁ’g tg{;t chlnans i @%’gﬁ@%&%ﬁﬁh Olth% co%%g&raglsqeﬂﬂg&ed into the
( e. g lamifgé lslsbs 469n ade&hminel fhghiony &Ildhaag exath&t slcbté'msrt The dods may be
1500 _.vo The .i.n Iat on,th rase |y
o pASH HasekdcR ifaare] EREHiriens it et Foffog T Bev tedges.
mechané Galnd ke gésbmblwiﬁa;cw V@i prdsuee imygegrated vir an electrical
the lamnate slots 46, in convwﬁt i onal fashion, such as

Wi t hTe0s push a p qlaps HAeSE. BROXY §T PAYFSK™e i xed in pl ace
@Rd int h@h@ét%%mﬂlgecs{*éﬂﬁhm sitheis RBdwh iFiphi8€ @ awdl 6 imay be

gl ass wed
and pre erably are braced against short circuit. The stator is preferably, but not

necessarily, wound in Delta fashion with eight parallel circuits. In the preferred
embodiment, the parallel circuits are connected at the ends of the winding overhangs
onto twelve copper bus rings, effectively dividing the stator assembly 16 into six
sections, with each section having two phases. Cables may be connected directly to

the bus ring, such as by lugs, and the cables may be configurable such that the motor
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The wound stator assenbly may b e vacuum pressure

inpregnated with an electrical resin, such as a cl ass
woR002940534 epoxy or polyester. [0029] The st at oPCTMISIHDFIEPS557

over hangs 70, such as shown in Figures 4 and 6, may b

e and preferably are braced agai nst short circuit. The

st at (mayl e el @bh yuppbyitoltage ofi 6085 5a1t 200, asvdesdd.i See Figure 4.

Del t hi on wi.th ei ght alle cuit
oy ot T st ey bl Sl Wil sy the preferred
connegibedinitht inblad@naisthefmittae and Elle’Ig)sQVﬁ ah QSr mmsecuon The

twel ve copper bus ri ffectjve vi.din

st at drmBREbREppon gy hEgsed | PEY, feﬁﬁ% Sk s ALt drve, such as a
sect ivaRafieédigndyiRivehases. Cables may b e connect ed
directly to the bus rlng such as by | ugs, and

0%b| es mayhestalorasseRlyida ki Rositioead it the Reier gpeine 8% itustrated in
1 1%EYe B G 9&33&&3@ Qb RSP aieystaml A RAB1PT PA0M fo the motor
1200V," as desir See Figure 4 . The st ator asse

may icAthgId® overngpelicht interfesenssifitg Ad?emteg@éenam ft isnusuplly sufﬁclent to
pr ef d I r g, s [

o L B s Wy 15 WOl ol N6 L ShEE B Blon,
sens gntsrierence tﬁtes betwdert dlepmmnmeft@ed blaa:komme&sna ph@es 60 and the
Fggg{ﬂ,l ! Iﬁa\elselﬂ& I;;J glléhe astsazoer rerats)ﬁe%rbkﬁfg rﬁs S)?til e@&%e&@(ﬁ {ﬁthermﬁ: attached
out erno desiung cﬁﬁn@ﬂ;S i Ih ﬂietp‘ra&ﬁeﬂ embdﬁllgemea Ruitablemuinber of spiraled

T S SRR, LB, S5 EERVY BB sited

dobsf - AN | Mhe bfefdrfd Geatdr dssdnsbly 36 Ehhdta)ﬂaﬁéﬁ foletho& I&bmbﬂses positioning
| ocate the stator relative to th ame and in th

pr ef éhe e¥felpasigi Mot veripd ‘?f’r?P@P?fé ﬁ%rﬁl@é the ptatog as%mmye o can be

the quy&ba dhi@nme @cfsm%f h&eﬂﬁg QRITBAES Sdsafy ¥ AlfBSie@B; BNEvercome the
t he outer casing . The stator assenbly 16 al so nay

b
e dovgpfeencer filbph éhwugheaé?ét elc herded: staton eAssupbly, %F@Pngg the stator
18. aE'segx'Bgf ﬂSrt%ftﬁ‘er 5Rd &8 g8 BRNbwertheSHE LR SsOHHDaE iRb the outer
spirale owel s are used having a l'oad beari ng
capachiizg bf. BSGbovof irf Kighre| 7o quiter eastngel 8 qa@@aqpr mée stator stops 32,
pr ef e gs St %oﬁ{delastﬁ kt %6100{1{?“1% lsﬂﬁdro% t}%m the casing.
conprises, posl e-outer casing 8 n ver al
ori entdditionsl fmtiotsasuchiue veddst arfasteesiphy bd Gsedan limigaxially and/or

| owered.into the heat | rcasn

Lot erdn Bob 5t 3 S ErA AR P BB pheSkptel 1s.
unheapigdl dowels 60the ﬁrefdtﬁﬂemba&ﬁﬁﬂﬂﬂdﬁed b:}rdrﬂh’lig thgpupiguide holes 34 in
and I wer 0ng

stat or assenbl to the outer
e She i Chtaattmy g o pgtors ot B Selt® ety Ry opg?

@RPWN i N Fiee; o?év to Qb Pfor GRS IR at:S il Bigure 18¢the rotbPdssembly 14 may
stator stops , such as a aﬂroul der, to positively
| ocatbe fetisated gf’@r @ SR S0 foptiial ﬁ@mc‘%‘i’th@e stator‘assembly 16 is

Qd g' Eﬂélgid@ﬂte% f i@t Pf&gh}?ﬁeg%ﬁﬁbdlﬁﬁ?tv‘ﬁie FStoPfamfirids RO QFSO. 5BV thick pre-
coated lammates similar, or 1dentlca1 to, the material used for the stator laminates 40.
As will be described in more detail below, each rotor laminate 80 may have one or
more orienting device, such as keyway 81, to orient the laminates relative to the rotor
assembly 14. Each rotor laminate 80 has a plurality of rotor slots of conventional AC
motor design. For the preferred embodiment described herein, each rotor laminate

has 160 rotor slots 83.
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rotational novenment of the stator assenbly 16 rel ative

to the outer casing 18. The spiral dowels of the
wee@imesesed enbodi ment added by drilling throughCusI¥e5/035557

holes 34 in the outer casing 18 and into one or nore

of the stator conpression plates 60. [0032] Turning

mBw t 0 t h8imitwr do theagtatdt hagehblztled therrofer gsseambd; 14 kecomprised of a

r ot or 14 b fapricated fr ] r. .
P PAPRRS PRitor the otz dach deBP kA Rh St § PRRLESr SATEn M taminace
f abr i80at 8¢k Figaret fie Iarthé &hﬂaedllmnbpﬁsemjytdesmd r edchrrotor pack 82

| am nates 80 are O, hi ck cotedl m nat e
ST Ramprisss APRERERIE 11 At Ak e SO BRR £7 gome 66 mm
st at @liickt. amisp ke the .stafts a‘édehiblyb% daacfotdrgshclk 82 Myebe spaced apart

det ai | beI ow, each r | am nate 80 may_ have one or
mor e fop Eadjasent d’é‘?}‘i%zett G Hangler RRPGRES- M he pigtegeq eppodiment, the

the Lap RaLRSy rlﬂ'u'é&d M6tal Qrip BFacEQ50IthASSEMIuY 10 hm Kby 3 mm
rotor | amnate 80 has a plurality of rotor slots of

conv diek betapensdj %‘fﬁ%td?toﬁﬁ@ﬂ‘@ B2 Ebﬂ? spapes Blagbe pifegd to the surface of
enbo %ermc%osg@ S@fak8f dlaﬁ‘lﬁfa?e's n80 e Redb®l ¥y Lefiidat enhas preferred

160 rotor slots 83. -6/11[0 Slmlar to the stator
assesmbydiment, thase S\ﬁmsdqama@:@@mbﬂ fonthe soddgpystered of a

rality ~of g@& ©ag [
[@er ality 12‘1? a%%gal%\[X uafktﬁlpg%mn at egy g%& lB% 8]5{1@6{63 & %C% 7nd with 2
t he d¢maixdel plemt86 panéaemhipyesdels platebdto maiotainr prc&surepmctlhe @lividual
conpri.se teI I n S ki ng _each
ot OF o R SR HE SRR AP Yt oty Tk DRpESich plato and
st at tﬁﬁnﬁi‘ﬁ%ﬁﬁt@ hiiy b6 corabiaéd. r intths profearkd SAbotyiedt, the Smﬁpxedslon plate

Sg?;g§é§ répleﬁed[s ﬂ@lq agf%git: P Clbﬁl[gi{]f o {qep?%s[s]ltger: ?%tl 1ed ensuring the

assepisytird 4 aidﬁl%ﬂaﬂﬁ%@énﬁ%ﬁdéfﬂhél@ﬁﬁﬁﬁ&n 50 that are about
10 mMm wi de 3. mmthick between adjacent rotor packs

83 The sﬁh% é?sﬁmhlé(yOfbrog’rd%aFlf%(% afeoasmébl% PR e @ oforespiler 90, a
ex po??e@er% QR UHmdn BT RR{cRSs dwrlihhefigiabd ﬁn(bYO wehdipRGerred rotor

In the preferred enbodi nent, these strips form
chansgifler W4omprises h@ew&)h@h@v @%?%Mth 3 plugdify ofiredially extending ribs

assenblys 0f FRLRIo ARG TheSGol B !o8 %ifh fx LARRY 8EChiAY spider legs
at e g an

each end wt a transfer p a conpressi on
pl at 84 8gacedahmat the eireungerescsiof ¢hedwbet Re Tha dingitetliad] axis pbihe legs 94
teeth t ea W t

t he al(l)%r\g tlg l%ﬁgﬁl.}%n% ﬁP "si:f)? éﬁ% bA%Z ’{ﬁb Lg? oF n%[yoﬂe dadoed or
conbirgvested kito tHeetulp:er%‘ mdr\eﬂdeelrtb @dslme gdzo,tndm'meaocmaw whai fhricating

hen s idet 6 5 20 Rufeheiliiet fraf b FLell b5 of e o

appl ied té&’qué bfethe atotdr Grithoaf appfeeiabla piasad deformaliof) 36he ditkof one or

assenbl acks are ass led on to raqtor
o GBRYise: g4 Jren R Rt SIh e HBCh fag, s o gtz losdied. The
Fi gUL§i8erD0aRd akOntral ARc D3 @fa€Edpafdtek Meldpider into two cooling circuits. As

shown in Figure 10, stiffening ribs may be used on the legs 94 to reduce vibration due

to intermittent cutting during the machining of the spider 90.

[0036] Preferably, each laminate 80 and, therefore each rotor pack 82 has a slight
interference fit with the outer surface 98 of legs 94. Additional fixation of the rotor
packs 82 to the spider 90 may be supplied may be supplied by several means, such as

a keyway 81 shown on Figure 8. The assembly of rotor packs 82 is compressed under
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spider 90 conprises a central hollow tube 92 with a
plurality of radially extending ribs or |egs 94.

wWOo-e@anes34 shows the rotor spider 90 with six redi/ab1095/035557
ext endi ng spi der |egs 94 spaced about the

circunference of the tube 92. The | ongitudinal axis of

t he labgs 19@‘r pa’l dggingt spidehshohlded Inapid tthedasserhblzxd lsckfﬂ i bbtced on the
E ﬁgetsg %r 1@ kgg{?@gé')ésg% egeraéar%égol%ggr d gért Irp%gl 1§Se i r]t 8 Sor slots 78
when ahdlieh Gatdred) i places Mhel ebnveﬂ'ﬂitﬂlaBBaﬂi&k s?ﬁiemalsﬂlgsypmgedﬂ)wels is
such th i oﬁg %gg 94 can react 500% of the full | oad

t or gt or W thout appreciable plastic

ef or mat i ame HRE spidek f isOREfeblyIFEk RIS tc94hehﬁ§toﬂ shaft 100 (See
shoul der 96 agai nst which the rotor(Packs

| ocafigiresth® Qpilepide damefersegtiong 4o and Hidsat eah ftnﬁaﬂf the spider tube

sepanalasiddite ﬁlpérfé%cé fat ngwms apik M s&:'tlf)ﬁ Yétlveen ¥ing a clearance
shown in Figure 10, stiffenin bs may e used on

t he Ifisdge tiymotorr haild&0v i Eﬁ%ﬁt@fﬁrmé fit camanze@rqnf il dimensional
cutti, %Bzfig td HY M@&%ﬁhﬁg lﬂgchﬂﬁ%é mhéﬁk QQ HiaftQter E 3Obf the tube

Prefe am nate 80 an erefore each rotor
pack 982 Oth@wasesthegmchu oftleer aghénrecteolf weouldibe tvershleng andemay lead to

surf %ﬁﬁcﬁﬁes %@nfagﬂ?gngél%gg%{ai It %Ceg ok 1&%&{3110%2% i )glesbgned to

rotor pac may b e supplie

e Supphingta ynimement aBO%éwlhls»ad wtq,uh \a]aclmslcelw]aged 8t thinimum fit. An
h F

St G5 B R 2y 2GR s

shouheksw Qﬁ)tc&ﬁ;ﬁaft m@) aAﬁﬁfébipyratlﬁe Hlﬁei’eﬁtiallblatwﬂeﬂdﬁChh@ﬁn 100 and the

t he s i.der | Canduyct or s, e era

par s DU EN beee e eEig Brfist P gy el B e e spder 9.
seculied abgﬂuﬂéham a tSABerSQRVEMereRRIE 6Baclml%espb§§@1m given that the
using sping dowels is suitable to this task.

The MAKBRUNR fngpsratee of ghegpuk 1§ ahpHty 1 08T Fke mtelfeéeaw% él pefween the
MOt Ok FN A0 arbOfle (sgi & 90 QY 68 d@lg%eg)andllﬂst]héjﬁ‘reféh@&"éﬁl%dunent has
sections 102 and 104 at each end of the spider tube 92

pr ovibekn désigniedht or previde @ecompromisy elween dyrquenirensntigsion and stress.
sect i [JaleR

hat ¢ Ro g HERRLeE, b Binfnl MR i bt S 86 i ey 106
di mensicongkctiar irad 94 bdy (Figured). nt ai ned durlng

‘g%c hi ni ngFof t %ho\'}% Iar(il %Hgfnggﬁisfew ofla fﬁ'g‘%{r Fntoﬁ)? 1? ggr a top drive

109381
|t her WiSS€
very drititng sysnéin ey The adtdr endhldté i @uis tprce/s;derlramﬂlt i 10K e attachment

di mensj erance The |nterf ce f| i e

Qoo Bl 8 PRhFE AR 6 S48, pyster, 24 in Figure 1). In
t or qie, préRirsd einBodimkatyh dise Graké rditbﬂlétmimaftadhed Anthe motor shaft 100
allomance has been nmde %V% t he te erature

dr i | FPAEPSRIGIPaOW PGP lyg’ﬁhmﬁ% GIoRBi b itsrond Rlgte 160. The

100. Agwot ﬁl@ﬂﬁs(caiéﬂrlﬁaﬁ Gfnbgdreat 4 adgiR@tMEaR $pB&I &ltaddrs 22 for the
100 and the spider 90 will increase the |nterface

pr es yarablpEequerdy drive 13hAlse saendn Bigaret e agginigenel spbines 170 in motor
shaft 100. In the preferred embodiment, two sets of splines 170 are separated by a

groove or other structure adapted to accept a seal (not shown), such as an elastomeric
O-ring. The splines 170 allow the driven shaft or pipe 172 to move relative to motor
shaft 100 and the seal prevents fluid communication (such as drilling mud) outside of

the motor shaft 100 / driven pipe 172 assembly.
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It is assuned that a tenperature difference of 60*C
may b e possible, given that the maxi num tenperature

wokoorhessud i s about 100*C. The interference fPET/US2005/035557

bet ween the shaft 100 and the spider 90 may b e

designed, and in the preferred enbodi nent has been

wesi gned, Retunpngto Bigue 7 drpoirasemblyt Meed maogsheft 100 are shown
transm.ssign and stress. S in the prefe d .
cribodPiEReed e wRldriBSe 0 dog Gl BaihE A G a spngrcal roler
key &) siehes a8 SKFaioddd QI a068 88 Foplhyrifdnita wiotor Applications, such

[0038] Figure 1 ho rivin nd yi ew of_a .

b of o et Hotker S mer 0sb VRS oF ey br Fif” reharipes have o
The ngtigk 1ifRNE BrRksf160,006 hdirOMsetEsh Motdtiof Bfee@bf 13U Bm and thrust
attachnment points 162, such as pads, to attach

a
mechdFnt e BeRKirelgr Y8t ehhesabsanngs g eacaqy lubrigatedhgnd the grease

pr ef e RdneyBe dbddied n@alde{ns&l%@ PR hAbP12 &*RrdeSgrease between the
attached to the notor shaft I00 and one or nore, four

and pwetersefirgllas| Exespsserease may ba exrellohinihe siense rpliefchamber 112,

160. i 1 j : a . :
125 ST 08, gyl do380 42 AP RS LRSI BT v 10
f r equekiciy pdace wathk3shafiingd1 e ¢agethar Witlyadecking, tatawesher 116. Beneath
i nterpal i ne 701 4 fel . e .

pr ef edr;er Iéuéﬁgjrl'rbsoadti%rr?é’ i ? :[0 ﬂ\?\{)re% {S gafnswqage? ﬁgslpﬁ%ﬁ%%lgg I%]} %J})a?fethe bearing seal.
separd edl tywanghobaaeing endthh@rotatis uet un thegoetpteidemmdiment. The

L LT T a——"

172 tdamagidg clirednadt thivtgh therteiuire. Siteffhstchefd ramimhirighthe bmaltet are fitted

prevents. fluid conmunication (such. as .drill]ing.nud :
out sivg 1B7ulatmg washesy andjsleeyes f‘Oé‘eYe“Ei Pyt %ﬂ‘{af‘em%’;l?w“)- The bearing
asserpdcket aldd bitd QR 3Plraikatt ?lléﬂd')ﬁiﬂ td Qedubd Wiee pdssibilltg dfObging the
assenbly 14 and nptor shaft 100 are shown positioned

in t Hesubien it S8R¢iBE W8'°r The top rotor bearing 110 is a
mper i cal Rl doabmb@ak YaGhingS N may b8k ka0 nefdeakiE8such as

M For hoiizontal notor applications, "'such as draw i
wor k SKFSpdeldde 107230 68hidors\apitable fonyebieal \9s dartizontpb gwtors 12. This
bear i A, desi ' i .
e AR S, 310 300 B o O URPES o
t he rbegring is sitdlar orthe/top Phamgs! 10.edhé bynuheerigy E¥slas an inboard seal

| ubrigat ed t ' ) bt s
o NI BRSPS R by i e
t he tigor DWSb@font dalieg may bx fiesbwilh e amepladdyhe 18X pdbtletie bearing

into.a grease relief chanber 112, whi an .

enpt HBAISS RrEtiBl YR Hon dRaags: Gy SHe GaPRdab Siggfg pushes the
bear iyaginkird ved @l s ElBarphodC €lahp M3Emakaktwithdtawhlghior to operation
together with a | ocking tab washer 116. Beneath the

nut PLAEOter Khrower to prevent rainwater for

G | ecti ngnoBerl-ppr @ dtillifg BRArémgtra@8lon tNhesSals 106 bMEEID should

the bearing and the notor is used in the preferred )

enbodiertgksn intqpecount. The effect of the mud passing through motor shaft 100 will be
to increase the temperature of the inner bearing race and thereby possibly reducing the
clearance in the bearing. While it is tempting to increase the bearing clearance to
account for this effect, it is possible that the bearing clearances will be too large when

the bearing is cold (i.e, not heated by the drilling mud) and the bearing could be
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top bearing bracket 120 is fitted with insulation to
prevent conduction of potentially damagi ng currents

W kooogis34 he bearing. The fasteners retaini ng PEBEUS2005/035557
bracket are fitted with insulating washers and sleeves

to prevent bridging of the insulation. The bear

br ac Kamagsds do Setpselpmedserberdiesat, $nd Pecspi of ghe r@km@y tslmv rotational

0SSi andi n
\F/)vat . rspée%:l oﬂhejﬁ{ot s %g%({@% %%do%g%%tflfﬁ&cw drbuseh: g

130 may be a
@42l i ndr i c&he motor é?- nipg deicagled s arigty @%Palméput nuthe preferred top
1072 ' 1S .S l1..V I.cal:
ot O%V%g#‘g%#gntb&%k@% ﬁeﬁélg tlée ﬁf)#o%e Gal; r118 g{(c)(l:égls 5)J 1%?9%& %ir circulation.
100, @afbitroor sodking wizlid mtrfrdh@e@ fremdhe @proanq.edewng ¢t oftthé motor 12

g:g{ :ﬂ}{g“gl_{%ﬁs i logtrﬁ 2 %%gf dﬁl aqrgt%éreécp %nl;b]dg)m Eé?pa?%élgf%%ered 15

bear ihp gedtrifugnlafys 1 SIOQar@mSunIéd wvathe Itop::aUh@dlotmr Y2 iusupglyithe cooling

i 0ol EPRPR o g S ODE R HE RN il i s Sieent llows

t o priRMBHbr 16l BhiRiue @osbede pelliapt £136 & dutpul Eack cadtig b3t 28 and
S|nplx pushes_ the bearjn over .in its clearance.

h
a angl 138 arhzdle K0 it ﬁgﬁcg‘ﬁ]’lﬁrﬂ? jtotherayr Hysamaintooiyoogoninegents, one

MOt OlorhBonehORF He tgfﬂ 8alebf @etmdbr INMqdhd thﬁébn’fﬁéﬁent for the bottom
tenperature on the bearings 110 and 130 should b

t akehalf of cheametoude. Based en thealtiragstor pralydisd addibieah @afﬂmg may be
thro Qﬁv B re?&lh‘ﬁﬁ rifnl the %@&%@ﬁ%ﬁ% Spt the baffles 150
tenp rature o e inner bearing race and there
possilbe yirrmashee iong thé etaf@r entt windings pnd fydo Eﬂ@aﬂlﬁﬁ]@ﬁped/\hplﬂ@ sections
it ti 0
. o) R (PR 08, SRR IR LA o e
bearmmgséBendEMUdywwMMMmﬂckmmdsnﬂacgemmMEﬂnMMé6bearing
is cold ( e I|n nud

Wehring cé&f"amﬁ%ée al%%lefg% %gte am?ﬁo Hhe° pr of' é)%orr ggqmm o points
enbodhpients, thaddiribetausfahotoolihg ait éd dicimvabdryl 2 Thwvair is expelled from

e e i B S budhinSaolont 45, 835y v

be ceohflle bt 1286 kduye @E rifRBNGF fe-ciRRuifatibd) T exhaust manifolds are
preferred top drive enbodi nent, d| cl osed herein the

ot ofesignerl o prEnE ey FTopERACH BF MElF d2i on.  Anbi ent

@y COOl I NGL@Ibtok $2 hiidsO5Hea %@reﬁflﬁ@ bdRngl@Ren®i in a variety of devices
non-driving end of the notor 12 t'hrough cooling ports

2 8 awdh @otopndxmedrﬂm aysteans, drillivgi drewitork eysieas, auynps, dredging
power

Pop Stiphety RASEEyhlikOBa haGof BB FiBug tn Yhig B spocd
f an cag, @p@BaQ mna)tpoemowtre@l@do Tk rprespit mmtlomnb\naed the need for

is arran ows,, t 119) to

oper G %rﬁerﬂ%]ﬁtanaé’f TR Sl%e ¢ e%‘gfﬁd ﬁaﬁggﬂﬁlu oolﬁl ng port
0458 and 30Thd ﬁﬁe@uﬂgafeﬁdn@tldlﬁﬁ)f frbfatrededrfdathdr ealbydigehts tisnot intended
the ?o f1m§cto¥ ?e%mc!t {lllte (s)cc}p\é\%r gp% a%nlety of the W¥entive concepts conceived of by

the Applicants. In exchange for disclosing a preferred embodiment of the present

invention, the Applicants desire the broadest scope for the appended claims allowed

by the patent laws.
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conmponent for the top half of the notor 12 and the

ot her conponent for the bottomhalf of the notor 12.
w®amen4e4 heat transfer anal ysis, additional bedT/UE2995/035557

may b e provided in each fan to apportion the anount

of air that is split by the baffles 150. The air

passaSHAUERS ChaAIMERES: end wi ndings and into the

i e-shaped spi der sectigns 159 fr. ac The air .. .
s hon epel | Saoh fra B i VEREN AR DeRLAC NS, ftprising

rotor packmo®? fan@, i nto adjacent radial channels in
the stator senbl y.16,.. [ 004 Allowing the air. .to .
enter the?ts Orfﬁﬁ”ﬁ’& f‘gﬁﬁe‘g?o %ﬂ?em%f \glﬂlam_g(fnii COMPHipe @ plurality of
poi nt's i npr ovegatbhiamétiates codpreisedingf a slawreae] i ng air in

the notor 12, The ajr is elled fromthe notor qn

bot h'si ded SPHPOLGHT BN ELaREF drties THRUER s fpcated on the
down and away &yt MubdGuritRt Qhd bdiehted keMUBet thBQerdis bt @ ribs are
air re-circulation. The exhaust panifolds are designed

to prevent i ngearcddest the lanatheof the shafto t he notor 12.

[0044] The SOt QFe dotnpRiRing & PRIAIRG O RRpRLSed Br Rinfinates affixed to th
i mpl enment e(rj&fwn ae var?iﬁ)lgltnjg/ %f degi‘ces.psusch asrtop ad?Siavclexe e
drilling syst eorser rediplispifang ofi thewpidentibssyst ems, punps,

dr edgi ng LRI ]E]gﬁlq' . ' . mer ous ot her
applicati ggélﬂl n %Olrcs: g\?\/@us%ggg ¥%§1§%%6%0 300 i pm

power is fietend sdondlteeriyy asmnitlics moeried batweimthametr fitme and the
Feduct i on' equi BRERER BERLf TREIEE, ol RS mideaRaRts i he saror
of preferred amsensilitendenbodi nents is not intended to

limt or restrict the scope or . i cabi | i of e, .

| vent | ves BB de o g pEa arant brdranoagl M Skl Rirye he Ac
exchange for dinsel Qsispeedd ¢ shoaf et 80D agnmaRteh9f avbliing speed
present inventiogn, the Applicants desire the broadest

scope for the Bp¥ERAEEERNH s al | owed by the patent

| aws HWHAT TheS tdp-dMiPERsted’ oflelaifh 1,0Rh&tbihMBe AT tdotdRGurther comprises
systemusing a | ow speed AC notor, conprising; a notor

f r amhreey phasgtdsita yuadingy greaifog; & @ales gnd e Mot rdrive sypplies a base.
and gQERLELS b B, Pl urality of stator |am nates

conpressed’ into a stator core; a spider conprising a

hol | ow tube having a plurality of ribs |located on the

out er, tub f a ente
o e B PSS A BRI B! 1Sk supor
r ot oronlycheweightufitlss mipr assphbly ahd brgkiog assemplyessed r ot or
| am nates affixed to the outer radial surface of the
spi der ri bs;
4. The top drive system of claim 1, wherein the stator assembly is doweled to the

motor frame to withstand 500% full load torque.

5. The top drive system of claim 1, wherein the rotor spider is dadoed to accept
the ribs and the ribs are filet welded to the shaft such that any one rib can withstand
up to 500% full load torque.

6. The top drive system of claim 1, wherein the first bearing is a spherical

bearing and is electrically insulated from the rotor and motor frame, and wherein the
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a hollow notor shaft to which the spider is coupled;
first and second bearing assenblies nounted between

wao b@7/etse¢ frane and the notor shaft such thatP@®S2005/035557
rotor core may rotate relative to the stator assenbly;
and a notor drive for generating a variable frequency
PWV se@ndbedringds 4 vintltieal A@rimgtaod isclectiselylimnsalfted ot th@rotor and
to 300 rn t her eby avoi di ng speed reduction equi prent.
2. Tﬁ%ﬁ?cngﬁive systemof claim1, wherein the AC
notor further conprises three phase delta w ndi ngs
creating 8 poles and the notor drive supplies a base
frequency of 10 Hz. 3. The top drive system of claim
1, wherein the first and second bearings support only
the weight of the rotor assenbly and braking assenbly.
4. The top drive systemof claim1, wherein the stator
assenbly is doweled to the notor frane to w thstand
500% full load torque. 5. The top drive system of
claim1, wherein the rotor spider is dadoed to accept
the ribs and the ribs are filet welded to the shaft
such that any one rib can withstand up to 500% f ul
| oad torque. 6. The top drive systemof claiml,
wherein the first bearing is a spherical bearing and
is electrically insulated fromthe rotor and notor
frame, and wherein the -1/11second bearing is a
cylindrical bearing and is electrically insulated from
the rotor and notor franme. 0/11
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