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FI ELD OF THE | NVENTI ON This inwention relates to electric
notors, and in particular to electric notors of the type in which the
end shields are nounted directly on the stator. 5 BACKGROUND OF THE

| NVENTI ON In certain electric notor constructions, the notor
end shields are nounted directly on the stator, which is formed froma
stack of lam nations. The end shields are usual ly secured with a

t hreaded screw or a through-bolt.

END SHIELD FOR AN ELECTRIC MOTOR,
ELECTRIC MOTOR CONSTRUCTION,
AND METHOD OF ASSEMBLING AN ELECTRIC MOTOR

FIELD OF THE INVENTION
This invention relates to electric motors, and in

particular to electric motors of the type in which the
end shields are mounted directly on the stator.

5 BACKGROUND OF THE INVENTION
In certain electric motor constructions, the motor

end shields are mounted directly on the stator, which is
formed from a stack of laminations. The end shields are
usually secured with a threaded screw or a through-bolt.

10 Depending upon the types of materials used, however, the
end shield may move relative to the stack. Because the
rotor is mounted in the end shields, movement of the end
shields results in movement of the rotor, which can
affect the operation of the motor. This can particularly

15 be a problem with steel end shields, because of their
smooth hard surfaces.



10 Depending upon the types of materials used, however, the . end.shield

may move relative to the stack. Because the rotor is nounted in the end
shi el ds, n¥QaNEME3 of the end shields results in novenentCHYS®7828ot or |
whi ch can affect the operation of thg nmotor. This can particularly 15
be a problemwi th steel end shields, because of their snoot h hard
surfaces. WO 99/ 27633

PCTI US98/ 25 SHBIMARY OF THE INVENTION 2 SUMMARY OF THE
|EVEPE|CN t _ Thghﬁrgééﬁﬁn&nbaﬁeﬁbhoEeﬂ%k@%ﬁ%o}%naﬂﬁﬁﬂwi§ﬂa$ 4 of
shi e a notor corpora in e i nmproved shi e and a nethod o
assenbl i ng rﬁﬂlc?r ud My J?’h‘b‘?]fi?fégap R, HIRIovem c2nd | shiehds end

shield of thimsd lan\zmtthcﬁm mS asser&daptgadndtoo:b@ m@umeﬂhéll iﬁpibVe?neﬁhe
stator of a |l e |ch dof a. stack, of .

| ani nat i %ns%hllhe Qgt atcéoegﬂ%%éﬁa‘?pl%r%lelf ol?l rTlg‘ﬁ tmjril hnvengi‘?)? hBunt i ng

t he end shi eldiptlwt mdo%hn@hrdt@bmr@@slxamrimhe mﬂeatéacef adapted to face

the stack ofg ]héacr%gp%m 45 ravﬂgich 38 stde\;éﬂéé%\ of goggg% pen| ngs

al i gnabl e wi t ccordin pr esent

i nvention a lamingiakQnsis '-Bi%vﬁ‘b%@rorhﬁ‘fhea imHe¥alhee @f— ltlﬁbeén‘éthheénd

associ at ed Wd:h rdudeasd e éﬁdtmlémnt IT}QeO@@dNéngﬁelé5coﬁﬁ91§é§f ghabl y
W th eag@ of. the untln this erred epbodi nent. t he

openi n f
spacer rrprﬁrgbesr 3%k apte ‘# ‘g‘b jéﬁ’l ?h%h? n?n‘é‘?cxfa%g %W%Bﬁﬁﬁ?ﬁ@ t fad
mount i ng opemprﬂg;rallty of moumtiiamg aopémﬁa};@daijagmmbé w:sthhtl&adﬁdlébrough

t he an h tack_20 and
ti ght ened, P']hr{ q%h as'?%éf'lé;é]?dilll?? &% ng?e%% E v%ﬁ??’%ﬁnal ng the
hole in the &Rﬁp:%sls |mvm¢@mm ntlnehelnner sfack opwehnel 9ndnsb1elhé, space
bet ween the ats%@wﬁ@&ewpéh at i@&s@t@ﬁ@roﬁr@hé hﬁoﬁﬂefﬁ fag@? the end

shield. _This forms a profuberance or bu he to of the 25

st at or %ﬁgagad'b? PIRLFRP Bh VLR e?%lc}w"ﬁ’%ht}F%sIF%‘t‘%t%’éga?PQElngS mﬂ)émant
bet ween t he ik shitef sl Pl drtiCoS1imédt . tHdespace £NgagSFEsEs bt veeBehe

spacer and tffhé”éﬁL%ﬁgaﬂESéEOEQSQ surrounding the mounting opening.
When a threaded fastener is threaded through the-
mounting opening and into the aligned hole in the stack
20 and tightened, the threaded fastener pulls the material
surrounding the hole in the top-most lamination in the
stack upwardly into the space between the top surface of
the stator and the inner face of the end shield. This
forms a protuberance or bump on the top surface of the
25 stator engagable by the end shield which resists relative
movement between the end shield and the stator. The
engagement between the spacer and the protuberance formed
on the top-most lamination is sufficient to resist
relative movement between the end shield and the stator,
30 but in the preferred embodiment the material from the
top-most lamination is pulled sufficiently upwardly to
extend into the mounting opening. The tightening of the
threaded fastener also tends to embed the spacer, which
in the preferred embodiment has a relatively sharp crest,
35 1in the surface of the top lamination, providing further
resistance to relative movement between the end shield
and the stator.



on the top-nost lamnation is sufficient to resist rel ati ve novenent
between the end shield and the stator, 30 but in the preferred enbodi nent

the materi a"oP¥McEhe top-most |anmination is pull ed suffPETRISPERA2T8
upwardly to extend into the nmounti'ng opening. The tightening of the
t hreaded fastener also tends to enbed the Spacer, which in the

preferred enmbodi nent has a relatively sharp crest, 35 in the surface of
the top | ami nation, pFbeiehdgshieldert therpreserpcinventidat¢ar P®venent

bet ween the eng,iu18} hnd ir drh8 val1a3t Fapricated, WPe®94 276331 st
PCTI US9an5278th Y 1R ¥ Fabrica S W=?94 ists

. \ The end
shiel d of the WdEHed RARNGE Lervsen theggndisihigdd prexhERsPEatyT -
fagri ﬁat ed, ydthd ted®Sinield is wdeklednipeasdnty hekwaanethenertieshi el d
and the stator, The end .shield js _quickl d easily installed on the 5
stator of nD%toart,orano oanétéoqor{s’t a ecﬁmt%ﬁelln ﬁlitaiegg%z’gt )oélesui%ling FesP&t ant
to in-servi ce imvemigtaft the iandestviicledmovementti of thsulend ishieddesnent of

the rotor. : BRI 1B§§pﬁl T W 0 Fig. 1is
pl an vi ew of tmhe”%gtljéﬂ}:s ace ﬁyé)%}gért & Q@%d %Siggll'd constructed according
to the principles of this invention; Fig. 2 is a partia

pl an view of thergnsdsdmeer N oF THEe prdivgend shi el d, showi ng one of the
spacers; [ s a partial vertjical cross-sectional view

15 Fig. 3
of the notBr end shi eFéIgt- htot§hPoAR Bievhefshhaeerutes akase of 2BP¥ he
pl ane of line ehd dMidFid).cdnistructed accoddigg 4d ¥hd Pird@dcdlpaweat iogn vi ew of
a not or cqﬁ§1ru%{edigﬁgqrding to the principles of this 20 invention;
and = el S A 1 enl arged cross-sectional view of the end
shield and stator, takKég.aPohg ahpaptiad plahiwnke®-&f thejinmkey.face of

the motor end shield, showing one of the spacers;

15 Fig. 3 is a partial vertical cross-sectional view
of the motor end shield through one of the spacers, taken
along the plane of line 3-3 in Fig. 1;

Fig. 4 is a side elevation view of a motor
constructed according to the principles of this

20 invention; and

Fig. 5 is an enlarged cross-sectional view of the
end shield and stator, taken along the plane of line 5-5
in Fig. 4.

Corresponding reference numerals indicate

25 corresponding parts throughout the sevefal views of the
drawings.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A motor end shield constructed according to the
30 principles of this invention is indicated generally as 20
in Fig. 1. As best shown in Fig. 4, the motor end shield
20 is adapted to be mounted on the end of a motor stator
22 made from a stack 24 of laminations 26. The stator 22
has a plurality of holes 28 therein for mounting the end
35 shield 20.
The end shield 20 has an inner face 30, which
faces the stack, and an outer face 32. There are a



Correspondi ng reference nunerals indicate 25 correspondi ng parts

t hroughout the several views of the dr awi ngs. DETAI LED

DESCRI PTI kD@27 PREFERRED ENMBODI MENTS A not FCHHPIRR d
constructed according to the 30 principles of this invention is indicated
generally as 20 in Fig. 1. As best sﬁomn in Fig. 4, the notor end
shield 20 is adapted to be nmounted on the end of a notor stator 22

made from a plackl2#yobf| mountingnepesinghe34dt anokhgzend shasla glurality
.of hol es 28 éffﬁﬁéﬂléoﬁ?gﬁu958nﬂa%gg 88d;i35¢n&hkeh¥€o20. As shown in The end
shield 20 has an 1nner face 30, I ch, faces the stack, and, an_guter
face 32. TheF&gar&,athe mowmtdngoppsyings 34 are located on tabs 3

PCT/ US98/ 252¢Bjecting from the main body 38 of4the enpl whdlilidy 20f. mounting
openi ngs 34 on the end shield,?20, al i gnabl e W,th_the hal e§l028 in the
stator. As sHB&nmPHNtingpppenings,ark,pRSthGC85EN I RgSSSFS5PE "0cat ed on

tabst36 poemedt ingtheommblse36ai n body 38 of the end shield 20. 5 The
nounting openings ar ositjoped. | eces f [ s 36.
There is a spacer 4%%%%&%%%?# a&l%%%?éjg%%ed w%&%ﬁeﬂﬁ%gﬁt %’ﬁg

openi ngs 34, ofintihpr mbenabng wpeniogsh 3¢, and prelesaklivhyidfemamds. ofThe
ggaC?r 42 prghgcﬁﬁuﬁﬂﬁW%rggﬁn %gstroﬁ%%h%ﬂdﬁé¥'dﬁmﬁid%édﬁstdﬁtﬁﬁﬁhﬁﬁie|d
, to engage the top of t stack 24, and space tQF end shield from
the top M theost sbr danefe fpce % ?foftht%é%éi’ﬁeﬁ'éi 20 Fefi#f9%s shown
Imr;uﬁlt ?thELSt EﬁgzIg{%?]:erofj%ﬂqsrﬁit:crlfm,eraaildd)sﬁ&deaiw eridhghid Islirfemdi ng t he
conpri se onetg‘F ﬁﬁpgogeaﬁ]?@ntsg:.a%g‘ [ 3 &’41%{12&29 Ik?g‘lg:#fse H%'lrg%]ﬂ}l)\é.]blgr
gncPﬁz, Cfggsaggha_:mgt.er a!is istowar dst Kifg.0.237C0he spamstesiZ Ass shown in Fig.
c,r est 46, w £ (?ra%r%&if r?clqﬁa'esc?da:#gﬁr}% éq;h %ﬁﬁ?ﬂﬁhﬁ:ﬁ%%&gﬁé%ﬁ%' %esgg(r:lg
by 15 opening 34. This ring could be continuous, &as shown, or
comprise one or more segments. The ring 44 has a height
of 0.015 inches, and a diameter at its crest of 0.370
inches. As shown in Fig. 3, the cross section of the
ring 44 preferably has a relatively sharp crest 46, with
20 an included angle of 60°. The ring 44 can be made by
stamping.
The end shield 20 is positioned over the top of
the stack 24, with the mounting openings 34 aligned with
the holes 28 in the stack. A threaded fastener 48 is
25 threaded through the mounting opening 34 and into’ the
hole 28. The fastener 48 is tightened until the fastener
draws the material from the laminations that surrounds
the hole 28 into the space between the top of the stack
24 and the inner face 30 of the end shield. This forms a
30 protuberance 50 on the surface of the stator which the
end shield 20, and particularly the ring 44, engages to
resist relative movement between the end shield and the
stator. The fastener 48 is preferably tightened
sufficiently to draw the material from the laminations up
35 into the mounting opening 34.
Without the ring 44, if the inner face 30 sat
flush against the top of the stack 24, the material



st anpi ng. The end shield 20 is positioned over the top of

the stack 24, with the nmounting openi ngs 34 aligned with t he holes 28
in the stackWO9%AfBaded fastener 48 is 25 threaded t hr ough REREUSBEATEng
opening 34 and into the hol e 28. The fastener 48 is tightened until

t he fastener draws the materi al fron1§%e | am nations that surrounds
the hole 28 into the space between the top of the stack 24 and the

i nner face 30 shrtrbendidgsithel HoleTRBscbuldsnat30lepr sufibecaantlgoton the
surface of the %&ﬁtgrswg%%gnkﬁsl ePougﬂdp§Bffhglgg t@nglﬁﬁiﬁiﬁghéiby the
ring 44, engages t resi st ve novenent bet e end Shield
and the straﬁence rﬁéaftagﬁemewemsni:soﬁréh@rabﬁysmaweﬁa@ stator.

sutficiently t@e@%ﬁ‘é’et heeMabag al &rsoabrabedl eaamang)n@uﬂparaiy EpbA the
nmounti ng openi the rin i f the |nng£eface 30

sat fI%sh“%@QFﬁgg Pﬁ@nﬂaﬁ 8#’tﬁge§?a&§ ?Hfff éeﬁgtﬁP?S? for
99/ 27633 top-most lamination 26 in the stRER/ P$9862bER8 upwardly

5 surroundin the coul d.not X suffl fQem a
substanti al en&ﬁg 8§oﬁru%a§n%§8jecén% ? a%bg sPacereaggé£¥e% toPn%%enent
of the end shi ¢he statsral@r and thleaause ﬁheerBﬁQOﬂ4ths spdceUleédlaDLy
outwardly from_the i PeRLRY ;3 4 ahh ‘bS+Suf f i ciepat or the
t op- nost Ian1n§%?bﬁ§§g%|n I¥e 9 %BE@ eﬁ%gaéét gﬁgb LR mag E?n

the stac pwar so t t can
proj ect int® toPed3age et ween the top of the stator 22 and the i nner
face 30 of the end shleld 20, and preferably so that it can project
into the nounting 10 ening 34. OPERATI ON I n operation
an end shield ﬁﬁgé%g 9 stator 22 are provi ded. The end shield 20 is

positioned over the topnldpepdtidre =i aekd 2¢hinéld a0 reafd anss268:410r28 rerd he
stator 22, pHU {118 MOl G OREDASS 284 15N phRE L §BHANLELY BhE top

15 of the stack 24 of laminations 26 forming the stator 22,
and the mounting openings 34 in the end shield are
aligned with the holes 28 in the stator. A threaded
fastener 48 is threaded through each mounting opening 34
in the end shield 20 and into the aligned hole 28 in the

20 stator 22. The threaded fasteners 48 are tightened to
secure the end shield 20 to the stator 22. With those
mounting openings 34 that have spacers 42 associated with
them, which in this preferred embodiment is all of them,
the tightening of the fastener 48 draws material from the

25 laminations (and particularly the top-most lamination)
surrounding the hole 28 outwardly toward the inner face
30 of the end shield, into the space between the top of
the stack 24 and the end shield. This forms a
protuberance 50 on the top face of the stack 24, inside

30 the ring 44. This protuberance 50 preferably projects
sufficiently outwardly to extend into the mounting
opening 34. At the same time, the action of the threaded
fastener 48 also tends to embed the crest 46 of the ring
44 in the surface of stator.

35 The end shield 20 (and particularly the spacer 42
and the mounting opening 34) engages the protuberances 50
formed on the surface of the stator 22 to resist relative



aligned with the holes 28 in the stator. A threaded fastener 48 is

t hreaded t hrough each nounting openi ng 34 in the end shield 20 and into
the aligneWh¥2@6338 in the 20 stator 22. The threaded fasPERAISISZARTSr €
tightened to secure the end shield 20.to the stator 22. Wth those
nount i ng openi ngs 34 that have spacers 42 associated with t hem which
inthis preferred enbodinent is all of them the tightening of the

f ast ener 48 douemenht betwkehr thet ked25hikadi ratli cthe caadopart Mhuwlsgrly t he
top-nost | ampat LRR) ahs UR 0 i h . qut d I he i nner
face SOHE?éthgaeﬁalgﬁéePg,EP%tggﬁﬁgﬁgpgégeégg%ge#gbhé%té%%%giJ t he
stack 24 and2Pfleegfdl¥hiepgalirdsonpopnstator wiitbrulbesarecd ad0 towlsh@rt op

face of the ptaekdddesingbldeodle ihthiNBd44resIBs PLALYRVLARCReRént
pr ef er abl prokgcts S ffi |enEI¥ outmardk% to extend into the nounting
At t ace &

openi ng hE© SRRk gﬁeFEFhé fonS@f t theeZ8@r remeddSener 48

al so tends tprepbellyt bosdtéshed6 of the ring 44 in the surface of
stator. 35 The end shield 20 (and particularly the spacer 42

and the nounting opening 34) engages the protuberances 50 formed on the
surface of the stator 22 to resist relative WD 99/ 27633

PCT/ US98/ 25278 6 novenent between the
end shield and the stator. Thus, the end shield of the present invention
can be quickly and easily installed on a stator w thout special tools or
‘procedures, yet once installed, resists relative novenent 5 with respect to
the stator, so that the rotor renains properly positioned. WO

99/ 27633 PCT/ US98/ 25278



7 WHAT | S CLAIMED | S: 1. An end shield for nounting on a
stack of | am nations formng the stator of an electric notor, the
end shield haV@AY274%8 i nner face facing the stack mount i nﬁc%’éﬁif’?ﬁy

alignable with holes extending into the 5 tackMt he i nner
face adjacent at | east one of the nounting o Wgs to spac he 1 nner
face from the stack so that a threaded faSteWé’W ough a
_nmounting openi MHAINAS MIAIMEDIIS:i n the stack can+ | m#ﬂy pul |
material fromthe top-nost |anmination 10 surrounding the”hoieso forma
pr ot uberance on the surface to engage and resist novenent of the end
shi el d rel ati ve toltheABteaerfd. shield for mopntime @ sHiathl @Ecordi ng

to claiml whengifnatidd ARG ithe? SRl Jr B @1ebheicnfskozyr kaee of
t he end shield surrounding the openin The end shield

: , 3.

accordi ng to clefidnshigi¢ &aying atlhé“l“ﬁrs%d‘crei fGHRY &her 6§8C%ection with a
sharp crest mAgaiRf dperiRss dlilghadl@é eigagaolles expendihke iatackhe
4. The end ghield qgcord'qg to clainl%_wherein t he.rai sed %i i%
cont i nuous. tack, anAS. TRASH %hith 105 dATS £SHIECEPH £ V\E’glagi n
there i s a spacere asfddiatmedintiirly epenimymitiongpapenitihg. inner face frem A
not or conpri si ) ' ] i i rst

Y, Al o] B0 P'hacg, SRY HiELaLY et |

and second end end; an en nt e n each

end of t he BAENING MPAHO S AR drifaviandgode ildndhef st@ckacPRgTORE 5
stack, nounting.openi Pgsyal iRed Wit EAde thel &dp-hdshe 1amingRdodf the
stack, and a spacer on_the inner face associated with at | east one of

the nounti A8 opBHiIFRINAing thedioks P ™ i &TFILETRPGH ORe of the
stack, and sl easkedd asi@tpy sarex treidigig nidvenieght tdfe tiRURNANGhl@1d
openi ngs and i nte?}th.e hoé essci thet[fgésteners ti ghtened sufficiently to
rai se the portioH-BftThe et i2GF t he t op-most | aminations into the
space between the inneR. Theaesdantiehd aopovfiinpetstatkimol foherein

prot uber ance Ot he spacer is a raised ring on the inner surface of the
end shield surrounding the opening.

3. The end shield according to claim 2 wherein
the raised ring has a cross-section with a sharp crest
adapted to press into and engage the top of the stack.

4., The end shield according to claim 2 wherein
the raised ring is continuous.

5. The end shield according to claim 1 wherein
there is a spacer associated with each mounting opening.

6. A motor comprising a stack of laminations
forming the stator having first and second ends, with
holes in each end; an end shield mounted on each end of
the stack, the end shield having an inner face facing the

5 stack, mounting openings aligned with the holes in the
end of the stack, and a spacer on the inner face
associated with at least one of the mounting openings,
separating the inner face from the top of the stack, and
threaded fasteners extending through the mounting

10 openings and into the holes, the fasteners tightened
sufficiently to raise the portion of the material of the
top-most laminations into the space between the inner
face and the top of the stack to form a protuberance on



8 t he stack for resi sting retative novenent of the end 15 shield and
st ack: ding to claim6 wherein the spacer
conpri ses@?%l‘?&j r ﬂm}ﬂi”,mﬁﬁi face of the end shirtTiussses2di ng
around t he nounti ng opend The notor according to claim?
wherein the ring has a cross section With a sharp crest that is

enbedded into the top of the stack. 9. The notor according to
cl ai m 6 whertéien stteek fomirsed stiing ire leonivaumssement of the dfd The notor

-accor di Ng t%hc.l.leqld’na@xcwﬁa%w there is a spacer associated with each

nounting opening In end shi el d. 11. A method of securing
an end shield on a 7- nBhermotas ﬁ@@ﬁ@dlognpplQlangEeWQEGpanothe

rovi ding a splate elorca i - YA AR S A - inne ANELIAVLF -
BI urali tg of hol Y t]ofdgr ein n rog\ill di ng atl neeastjaone end shield

havi ng an i MR te&"‘%‘lﬂ ﬁqqlkpcgftrkﬁ)d‘ﬂﬂmﬁgl%é?ﬁﬁfg@% i gnabl e with
t he hol es in the.stahermotod acspadehg ﬂasggaghe@ th&e&h the | east one

f t th d shield
over the of SLPAY dh SEA N GRATI PR Ry ShATE AP T (T heihol 65
t hr eadi ng f gbedsied timtoudiha Hpmmhtihey siperk ngs and into the ali gned
holes in the stack, gand hégﬁBEBk”QFcor&Ef{ﬁf E?} engi s sulb C'gﬁﬁf)'ﬁ to draw

the material surroun I ng t op-nost | drrh pwardly 15
into the sp&ddsest & tife Gaifdmyastte of the end shield and the stack

to forma protuberange OMhéhﬁo§§£f§§QOQBlng tbh@188ACK. wherein therk?- The
nmet hod accor.ding to claiml1l QFIH t he fasteners are tightene

SuffICIentIﬁstg &Rﬁﬁ%ﬁu?ﬁﬁﬁQﬁﬁ with each mounting opening in the
end shield.

11. A method of securing an end shield on a
motor, the method comprising the steps of:

providing a stack of laminations forming a stator,
and having a plurality of holes therein;

5 providing at least one end shield having an inner
face, a plurality of mounting openings alignable with the
holes in the stator, and a spacer, associated with at
least one mounting opening, on the inner face;

positioning the end shield over the stack with the

10 mounting openings aligned with the holes;

threading fasteners through the mounting openings
and into the aligned holes in the stack, and tightening
the fasteners sufficiently to draw the material
surrounding the hole in the top-most lamination upwardly

15 into the space between the inner face of the end shield
and the stack to form a protuberance on the surface of
the stack.

12. The method according to claim 11 wherein the
fasteners are tightened sufficiently to draw the material
surrounding the hole in the top-most lamination into the
mounting opening.

13. The method according to claim 11 wherein the
spacer comprises a ring surrounding the mounting opening.
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9 surroun,dl ng the mle I n the to -nost lam nation into the

rount 178, 00 W, M) I!lgtlltttrtmtrﬁg seoording o ol o Blitishs

t he spacﬂp 93’8??3? is

14. The met hod accordi ng to clai’m 3 Wherepn the pr ot uberance forned on
the top of the stack projects sufficiently to engage the ring, thereby
resi sting rel ati ve novenent between the end shield and the stack.

15. The nethod accor dildg té'hél geihed agepepanghto claghposd wheredh Bhet he
ring has a cr eéfott%@rzm@é ef@rxﬁ&? on tﬁ@sﬂcﬁ‘;ﬁ‘%.@ 2l St %ﬁ%e’i}iﬂ‘é iciently

to enmbed the cre in the face of the stack
16. A net hod o?“é%’c?&?%ﬁl&nt%n%f‘%#g%lﬁ‘%ﬁ%%n ddereby #eqighing i ons in the

manuf act ur e ofr@nateixﬁeetmwenmwrbetweeﬁ hﬂumﬁwdsm@mf Iaﬁ"ld”lg:HH @daig an
end shield having an

er f e [for fagi tack ntln eni ngs
5 alignable with hol %5 | n ?‘ﬁem?t §8ﬁi a&kar 1§§a£5 ?tW‘h%3 v efﬁﬁg Qﬁﬁce
adj acent at | eastssneeoficmeofiotime i migng hasopaemrm;s:, adn(gmhaganhe tieunt i ng
openings in th ﬁ%gg g a
f ast ener ﬁr oug egﬁ%ﬁéf?%é%%ieﬁ%ﬂanfﬂﬂ& hcE‘qh%“ﬂ)tel(ge int o
stator, and t|gﬁt§1h$n§1m%elma%1t%nﬁac%tﬁf|1d1%rﬁﬂ%ﬁ1to dr aw some of the

mat er i al surroundi ng yie hal adthobne st QR-ARShg an'éﬂhnéhi@ﬂd'Bﬁoatggaéﬁace
bet ween the top_of the stack and the inner face of the end shield, to

forma pr ot %et%?ﬁ%%a%hotﬁent o ®matEt agtEate 1 A SIQGHE AL Tt i ve
nmovenent bet weghethetleod sbmgtlsomg phevsdBtK.an end shield having an

inner face for facing the stack, mounting openings

5 alignable with holes in the stack, and a spacer on the
inner face adjacent at least one of the mounting
openings; aligning the mounting openings in the end
shield with the holes in the stator; threading a fastener
through the mounting opening and into the hole in the

10 stator, and tightening the fastener sufficiently to draw
some of the material surrounding the hole in the top most
lamination into the space between the top of the stack
and the inner face of the end shield, to form a
protuberance on the top of the stack for resisting

15 relative movement between the end shield and the stack.
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