; KLe3eDALb6, T. 117 May 2002 1 END SHI ELD FOR AN ELECTRI C MOTOR, ELECTRIC
MOTOR CONSTRUCTI ON, AND METHOD OF ASSEMBLI NG AN ELECTRI C MOTOR FI ELD OF THE
| NVENTI ON This invention relates to electric notors, and in particular to
el ectric nmotors of the type in which the end shields are gnhg? shggctly
on the stator. 5 BACKGROUND OF THE INVENTION - In certain electfic notor
constructions, the notor end shields are nounted directly on the stator,
which is formed froma stack of |am nattions. The end shields are usually
secured with a threaded screw or a through-bolt. 10 Dependi ng upon the
types of materials used, however, the end shield may nove relative to the
stack. Because the rotor is mounted in the end shields, novenent of the end
shields results in novenent of the rotor, which can affect the operation of
the notor. This can particularly 15 be a problemw th steel end shields,
because of their snooth hard surfaces. 17 May 2002 2 SUMWVARY OF THE

| NVENTI ON The present invention relates to an inproved end shield, a notor

i ncorporating the inproved end shield, and a nethod of assenbling notors
using the inproved end 5 shield. Generally, the end shield of this
invention is adapted to be nmounted directly on the stator of an electric
notor which is conprised of a stack of |am nations. The s wmemmL
plurality of holes therein for nounting the end shield. TWﬂmmmm

conprises an 10 inner face, adapted to face the stack of ['am patigns, and a
plurality of mounting openings alignable with the holes in

According to the present invention a spacer is provided o mﬂﬂ m@@&m ace
of the end shield, associated with at | east one of the nD Gmmﬁ I'ngs,

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.



15 and preferably with each of the nounting openings. In this preferred
enbodi nent the spacer conprises a raised ring on the inner face surroundi ng
t he mounting opening. Wen a threaded fastener is threaded through t he
nmounting opening and into the aligned hole in the stack 20,3 % iqyéened
the threaded fastener pulls the material surrounding the hole

tap-nost lamnation in the stack upwardly into the space between the top
surface of the stator and the inner face of the end shield. This - fornms a
pr ot uberance or bunp on the top surface of the 25 stator engagable by the

end shield Wb rECDSraEr ehativeyovenent between the end shield and the
stator. The engagenent between the spacer and the protuberance forned on

the top-nost |am nal MorPiS L APEPRRECR FHiediast troelaéﬁ APRIAEGE2M bet ween
t he end Shl gidiedny tahewosbtat dncodtbtatti ngn thheippedesd eshdndiodilegnt t he

materi al Oéﬁ]e*}ae deMRoAP B LQE&MH@‘ nfo%oEH' L?ﬁné”%ﬁé Ci:ﬁd‘xf}cl%&l% rdly to

extend into nount | ng ogenln tenin he readed f astener
al so tends tieisbd Geeespadyr , ththisd |Sﬁlﬁllr€ ‘aFeT”é%? et EdAdft has a
relatively sdddpreny ast beBEouﬁtédiledﬁHd‘ta@eoﬁf thbBest&pot adf nat i on, provi di ng

further re5| a%aﬁég'l?f ghéﬁgrrg%le gggwggn thga lgd ghl el d and t he

stator. thé presen |nvent| on can be

qui ckly and 1W%I ny‘&bPF%'%ﬁlédlaSy@t plurpdit gt af urelkes ridwenedvenent

bet weleln t he ﬁﬂd rﬁdurﬂildxgam_det Bﬁdsétﬁieﬂrd Th’ﬁeeeﬂdsghfjéﬁdléoxﬁt;ﬁﬁ@lsy aiand easily
i nsta on e stator on S e 5t e Jesylting
not or |s%r esT'st antftatce’l oy ?S?{Ee rr%"‘\‘/% %gafﬁeggng rdE ni é’ﬁ‘ results
in novenent afpktakidiyoof m@éatmmgon@nmét Iﬂé#gaébéetwbif-httﬁee gradsent

invention, thergnd sstmwﬁ deﬂcaar@mg Sy ahe E:Qés@ﬁtlnihﬁgn@fbrﬁ stack of
| ami nations formn r of aneectg t ee slh el d havi ng

{
an 10 inner TRRE¥ g’ﬁ r?grotvﬁg gt 3Bkth9rmjtﬂﬂ| n a&ﬁeﬁ% égea??%n th hol es
ext endi ng i nesehiatrdcikithapd desphcene of tthe mnnetlnacepald}rwent at | east

one of tie MENAtH G ORANIVIGS thOe8PRCEE 1R @t ihgCepbhoAyt he st ack so that
athreadedfagtener xtec{jef%throu%garmutln% Eenln and jntp a hole in
the stack cah®hdrRFSEHAY OF i et ISRAPEoFPRRELF8P- Ao 1 9%hi nat i on

surroundi ng theghot etheo ifrgrem £ape oswberwribiadothehmogotfageopenisryage and

resi st novement of thenepderPéLldh rrRlsabh¥e i@ Em&aﬁiéﬂ%hr&@w dhag to
further aspect of .the present inventiaon, rovi

conpri si ng a“SYREkNSf° ea}ﬁr}?atalngnénf?)r'fﬁ%ga]tlﬂé'%ﬁgﬁﬁt ol 8 Flgen?@a?’f rst and
second eits, anilt hidiotesed n tdachenddednfasivereyi elud lsptheedaberbakh end of

the stack, thr,@@Qném I%é%wlgglanth@n@piﬁec hagiiRdciBR shagke nounting
openi ngs aI| ned W th hol es in the end of th% st ack, ang a s(?ﬁcer on
H§ dpen

the inner fa Ea‘ags%\"%ﬂf wWitee &hel gBace dRtvsen f&endaRt £

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 in the surface of the top lamination, providing further
resistance to relative movement between the end shield

and the stator.



25 separating the inner face formthe top of the stack, and threaded
fasteners extending through the nounting openings and into the holes, the
fasteners tightened sufficiently to raise the portion of the material of
the top-nost lam nations into the space between the inner fa ﬁgd | top
of the stack to forma 30 protuberance on the stack for resistingyre ative
novenment of the end shield and stack. According to agai n anot her aspect of
the present invention, there is provided a nethod of securing an end shield
on a notor, theThet kod ebhprd simghehersteps ofiventi®a TAnMay 2002k py candli ng
a stack of ;| .ag nationg f%{&'}f@at%étaggb And Ravi.pg a,pliusgliyt v, 0f . figles
therein; providing at “l| east one end rel'd having an inner Face, a
plurality oftweemtilryg cogenhihgsd alndgnabl etatidth t Reehehe@sshiielichésS5astatlor,
and a spacehy assp) atedaviih &t 4east.p0p JOUNGLRG, PG NbiocOBab R | dner
face; positioning the end shiel'd over the stack W th' the nount i ng openl ngs
al i gneddwi tthet lreshotrg méer@adi ngrésisttensr $ot Hnogghvitre movandntg periags
and 1nto 1Qq4nenali NGBl ESolitot BE SlAGloncaBd EAOMIANING the fast eners
sufficiently to draw the material surrounding the hole in the top-nost

| ami nati on upwaPegCPrim®d thenoshet pERewerrtt f&e RRePeTAdEaventipR, ehteZhi el d
and the stagkptgyfgdna RQt %H?é?@cﬁp%&ﬁ%iﬁ?‘réﬁ% Hadih& Shagknaddons
According to yet another aspect of the present invention, there is provided
a net hod offogeend i vy &taéad ehidl ¢leataistrierof thanerdtitored d Ravhes an
manuf agh ur @ @b rataekeGalci6gMher sk, Mehed: £9MBbbaL NGk PEOYEING ap @nd
shield haV|n3 an inner face for facing the stack, nDuntlng openi ngs

al i gnabl e WPLRShBKEINF R0 e theackaChnd2BdspasBACRh PhetifinéPngackrce

adj acent atyglgasit one 1@k st hen M tinRImeReM MPSpeakhgsi f@ JdireMRHBt i Miger
openings in the end shield with the holes in the stator; threading a

fast ener tHPGEgRT M NPoShEFRgSOPeitng GREeT D fBRESRBF ee’ftr?“tdﬁé‘gsfg’f%‘f‘qh and
ti ght eni ng at hevhashienetersubf ke emdy 4 wcdeawnsene sfadheamierbake2dily
surrou?gingyﬁhe hol e, in Ehe t nmost Ianigation,into t he space betwﬁgp t he
top of 1theP¥tacRaaRt Hhet IHher e ¥ B8PSt h& BHR S el S TPB Fbidn e hole

pr ot uber anee ofvirheat qgroafubkhensd aek fiore r estsddangto elalghye MvENeaEist

bet ween the end shie and_t he stack. 3 b 17 y 2002 BRI EF DESCRI PTI ON
OF THE DRAVPNERSH gog %kﬁeseﬁ%ia%‘ﬁﬁlgv\r%}a‘ihvee §at Ep‘/gf%%%cq‘df a motor end shield
constructed accerdbngit® theypthaei pbesctofoft hihe bneeatt civivemtEbyg, £hese a
partial plan view of . the inner face.of theuﬂgg%& ?Q%iég@fﬂﬁ§ f%howdngu%pe of

1S rovided a motor comprisdin a S rmin
t he spacers; b P J g

20 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 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,

25 separating the inner face form the top of the stack, and threaded
fasteners extending through the mounting 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

30 protuberance on the stack for resisting relative movement of the
end shield and stack.

According to again another aspect of the present invention,
there is provided a method of securing an end shield on a motor,

the method comprising the steps of:



Fig. 3 is a partial vertical cross-sectional view of the notor end shield
t hrough one of the spacers, taken along the plane of line 3-3 in Fig. 1;
Fig. 4 is a side elevation view of a notor 10 constructed according to the
principles of this invention; and Fig. 5 is an enlarged cross-secti_onal
view of the end shield and stator, taken?al ong the plane of {7 Maws 2802,
Fig. 4. 15 Correspondi ng reference nunerals indicate correspondi ng parts

t hroughout the several views of the draw ngs. DETAI NED DESCRI PTI ON OF THE
PREFERRED EVBODbMENKSn& ndt ertaeRd hi ehligonishsuct@thiageos dishgtbp, t Bad20

principles of, this invention _is indicated generally as 20 in Fig. 1. As
best shown™fHH § pg‘fr? letynﬁtfof‘ollgﬁﬂ @I‘ﬁr&lﬁ’zo is adapted to be mounted on
the end of a noposvistiaigorat22 eamde oheopna shaekd 2daaifng ain niatne@ansa26, Ihe

stator 22 has a.pluralit f._holes 28 therein for nting.the end

Shield 20 Prv iy < diimaanRasPaR T Hher L 1abe B0 A choT ded8eehE SPck,
and an out etatace 32d Bhesga@re aassdciday 2002 4atpl aeaktt ynef mmunrtingg
openi ngs ng on. t heogngheshj enleq: %9 alignable with the holes 28 in the
stator. AsCRHSWT i RUFFYS TV h&SRBUnting openings 34 are | ocated on tabs 36
proj ecting fronpéohetimmingbody 881 ofhitelle emdrshhel ska2(k w3 tRheherounintigg
openi ngs a Sjtiot kN .r.ec e O fornmed in the tabs 36_ There is a
spacer 42 é%rg%dégt 339%9?%%1&1 gggtﬁ%%es'of t he nounting openi ngs 39, and
preferably w t hteesdtiolh tfhetrpens i Py opdnithgs molhtispaceen Uy spragidedingo
outward y froc { .aC 0 e i .20, e e top
of thelCHsta%{i?e 2&?%’%‘%&%22‘%%2 2%1 s%aecltl{; far%{o}% ?E%}%teglﬁ% f %k%e gt ac%eigg t he
vicinity ofufhieciroliayi ng opemi rigie Asatsirdwd iswrFognding t hke shater 192 ths

pref er abl ¥ Go LUs3eth 4130 480 S RLAVALY NIntHE LRBUNIAY 12:008R! Rhe34nnlhi S

ring could conti nuous, as shown, or conprise one or nore segnents. The
ring 44 hasage hef ghite o¥nd. Y1iB lidn@nes then@tacli drefermad pratersusmncgf op. 370
i nches. As.ghowldReFLg.+13 dthexcross section of the ring 44 preferably has
arelatively sharp crest 96, wth 20 an included angle of 60. The ring 49
can bel3rade by éﬁ%ﬁﬁﬁ%ﬂi to yet another aspect of the present invention,

there is provided a method of securing an end shield on a stack
of laminations in the manufacture of an electric motor, the
method comprising providing an end shield having an inner face
for facing the stack, mounting openings alignable with holes in
20 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 stator, and
tightening the fastener sufficiently to draw some of the material
25 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 relative movement between the end shield and the stack.



The end shield 20 is positioned over the top of the stack 24, with the
nmounti ng openings 34 aligned with the holes 28 in the stack. A threaded
fastener 48 is 25 threaded through the nounting opening 39 and into the
hol e 28. The fastener 48 is tightened until the fastener drawsudpeomteria
fromthe |lam nations 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 forns a
30 protuberance 50 on the surface of the stator which the end shield 20,
and parti cul aBRIER ESORIFTION @HJBRER PRAWINES| st rel ati ve novenent between

the end shield and thegstatol piERe viant 6peEnd &t Prealer 8kl ¥ Hocdi ened
sufficiently to,draw. the nateri al fron1%ﬂgﬁlan1ng%|ons up 35 into the
et

mount i ng openf™Y FH-ehF CROGETPRESY | 32 LPhEDE tREFN G RYES30%sat 1 ush
agai nst the topisfinvemtdonck 29, the materi al 17 May 2002 5 surrounding

the hel e 28 coul d nop;§l ex syiff iggir@RhhYpisn foIdl »suhst aphial senough
protrusion to ce reLaglve no nt of the end shield and

significantly re e
stator. Becau%e® tHE% ﬁé‘%%h?gggpa&%%i%ﬂ §7¥og$9va?%ﬁ“§farfsr"om the 5
mount i ng openi ng 34, Fider?® is swphirtdaénvesphesl fanossheetbpomabtvieani nati on
26 in the stagk 2 WRHRNEnUPYA{I Y SRR ohk 6aNtRE A dedaNt @akBs Space
bet ween the tog of thegﬁﬁatorfzg.anq%y;e I nper face 30 of the end shield
20, and pref e? a8l ¥E % P*ca™projecdt i'nfo the nounting 10 opening 34.
OPERATI ON | n oper at i Bhgand ekal asisiiglede2evahibm wiew of 22materprovi ded. The
end SMi el d 20cosstasiddonedoouengthe P pkanehpthe staak 24 of |aminations
26 formng the stator 22, and the nmounting openings 34 in the end shield
are aligned wﬁ?YFé%ﬁ?qﬁoﬁgg 28 in the stator. A threaded fastener 48 is
t hr eaded t hr ough eachigouhtish@rogadienged4crosstrecdi@nghi elew 20f & i nto t he
aligned hol e &%didhidiel 2ddskahodr 22 akdie dibhgadad pasiensy 9i4@ 3re
tightened to Chir e %he end shield 20 to the stator 22 Wth those nounting
openi ngs 34 that ﬂ%we'spacers.QZ associated with them_ which in this
pref dred enmbodi ment CpEregROtinchapiferpnce | pires ifg ioHicAkef ast ener 48
draws mat eri atof Fedpdrta ndb phats el Qithdidndhpaskired Ari e @t @penDsSt
| am nat i on) s§£59 ing the hole 28 outwardly toward the inner face 30 of
the end shield, 1hio the space between the top of the stack 24 and the end
shield. This forns a protuberance 50 on the top face of the stack 24,
infs:cde 30 ltheDme%m.DE‘ElaiRspmomu@Brm@pﬁﬁ'EBMbemmMm'sects )
sufficiently outwardlLy i.nt [ L 4. At the sane
ti mepgthe action of bh%é€%$§%1e%hﬁgége%gﬁsggﬂg%%gq¥§%%gaﬁg g%ﬁ% t he crest
96 of the ringricinlasheisthiacenvention ¢ 139ivaked rratiadily 26 €4nd
particul arly therspader 42 asdtt Sieowmun iFig.ogentRg mdyorerpagetithe

pr ot uber ances, §0; § AJIBA A" tbNBe SHOLACK: Yn RS Shat OF 2mdido Ghth, M€l ative
22 made from a stack 24 of laminations 26. The stator 22
has a plurality of holes 28 therein for mounting the end
25 shield 20.
The end shield 20 has an inner face 30, which
faces the stack, and an outer face 32. There are a



17 May 2002 6 novenent between the end shield and the the end shield of the
present invention and easily installed on a stator w thout procedures, yet
once 'installed, resists 5 with respect to the stator, so that the properly
positioned. stator. Thus, can be quickly t special tools or rﬁaglidq?
novenent rotor remains 17 May 2002 7 WHAT | S CLAIMED I S: Z. end shield
for nmounting on a stack of lamnations formng the stator of an electric
notor, the end shield having an inner fgce facing the stack, nounting

openi ngs alignable with holes extending into the 5 stack, and a spacer on

the inner fag | acent. at | east one of t mountin penin space the
i nner face ngﬁ??%gt%t%ﬁﬂ?%5§%?ﬂgtoge?ﬁ?%% é%(¥h§%3ngpge§?%%%$ﬁgﬁthrough a
mount i ng opeRlagnahnbe ivittd dhsohelen Eheintik staforpr eRpeakiowy pul |

material frogighel} opndgdurtaigndpeAindd s4rd@UNAcBgetingn hehles to form a

pr ot uber ance on.the.surégce 0 engags &nd %ggis%ﬁnnv neFt ﬁ$ %Qﬁ end shield
relative to PREISELERI Lrompthe paignPafy 3 dhGgSh8 &PAPHT 12Uherein the
spacer isSa faessdunting arperfiegisnper poasitibenef inheeerdsshi €0d surroundi ng
t he opening. f3rmdeigncthshifldgccording to claim2 wherein the raised ring
has a cross-section wth a sharp crest adapted tqQ press into and engage the
top of the stack. 4.T\Mf‘ﬁ§ éﬁdasﬁg%‘lj‘?ir a@?c&s&oﬁéafﬁgcﬁ”a‘?r?nazt Wisds&i Athe rai sed
ring is contiofutbhs. méunfirtey ependmigel d4acand drefetrabdlvaiwith ehett edfh - t here

is a spacer a$0fbahfnyi I HF MWL 8200 M NG rofecfsBLOGa£QIPr i Sing a
stack of _| am nationps fornlg%}the stator having first and second ends, Wth
hol es i n1BacHreRdthaniRreF s $ohodnths erd 160400 tPHENERSR K, the end

shi el d havi nghentbpnef flacestfeadk 12g,t had space the end shield from

the top of the stack in the vicinity of the mounting
opening. As shown in Fig. 2, the spacer 42 is
preferably a raised ring 44 surrounding the mounting

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 rihg 44, if the inner face 30 sat
flush against the top of the stack 24, the material



5 stack, mounting openings aligned with the holes in the end of the stack,
and a spacer on the inner face associated with at | east one of the nounting
openi ngs, separating the inner face fromthe top of the stack, and threaded
fasteners extendi ng through the nounting 10 openings and i 4)4%& ghes,

the fasteners tightened sufficiently to raise the portion of t mat eri al

of the top-nost lam nations into the space between the inner face and the
top of the stack to form a protuberancé on 17 May 2002 8 the stack for
resisting relative novenent of the end 15 shield and stack. 7. The notor

accor di ng t Qu¢haLAuEnYNEESibILNSsSRBGEH RODPEISES A fidisae1yi Bg on the

I nner face of the end shield exten around the nountin ening. 8. The
mot or accor &8 POSBP§}?H%%%A1 %tHgoFFﬁﬁl?ﬁu§91%ﬁQﬁ&§l§gBPE3n with a

shar p crest rekbatei sekabideatbvanient! b€ tbp efdtdtelalicaand 8tathe. not or
accordi ng t%e‘& gk 1‘§h<‘é‘h€{x¢¢ ”44 *1% PS8 Fhdfalfy ca{mamaqgs frEL trTlS'e ot or

according to ciaim5 wherein there | s a spacer.  associ ate each
nmount i ng® op&RYRGIPA PH%“%ﬂﬁi%ﬂﬂ dihgreris %Pﬁ%%T&RPQﬁsﬂﬁgfuﬁPﬁgtﬁﬂ end shiel d
on a notor, tdpemsethbamivapidrsidg inhehst epaciof24 prco\baiimglpaasaayk of

| ani nat i ons Ef&%h@glé SLAt ?ﬂéggjqﬁ%%lgge sBLégEgééﬁééﬁ tﬂ%l P P?reln

provi ding at | east one en I nner Ity of
mount i ng opéﬁﬁh@§aﬁprg§§b@%dvﬁHQ1%ﬂﬂ@rhéﬁég L) ??m#hﬁeﬂﬂﬂ'ShaﬁédaZQpacer

associ at ed wnd palefeeablyosfe tRUMNtItNGaappRbigct OintdaHdr@untang;

positiogbng(ﬁﬂgd%gd3§hield over the stack with the

OPERATION
In operation an end shield 20 and a stator 22 are
provided. The end shield 20 is positioned over the 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



10 nmounti ng openings aligned with the holes; threading fasteners through
t he nounting openings and into the -aligned holes in the stack, and
tightening the fasteners sufficiently to draw the material surrounding the
hole in the top-nost |am nation upwardly 15 into the space {sejuges ghne
inner face of the end shield and the stack to forma protuberanCe on the
surface of the stack. 12. The nethod according to claim 11l wherein the
fasteners are tightened sufficiently togdraw the material surrounding the
hale in the top-nost |lamnation into the nounting opening. 13. The nethod
according to_cl ai rein.,th pacer. co i,Ses ing surrounding the
nount i ng opeﬁgxgwgh%%ngﬁgﬁl365?%38135}%%eiﬁg{ﬁb gggéPﬁfngy?%Fblainll3
wher ei n t he [§het gapdr apteld Arirddeoprepent opnwintilpe seackepaoiekly

sufficientlyaha engage iMecdliiRg ohhar ebytsLsiisdiond spkathyersoVemnt

bet ween t he e”%c%HL§|Q aqg:tQF stac%. }5. The.nq;hod a cording to claim13
wher ei n t he. PEPSESUERR L i ¥Rt I Thd " Prad Fds 0 FeARE  YRePRYH S He

f ast ener sSar eitthgheenedt std fiihd etRltpri osenteat tihe gogor skmahesring in the
face of the $hapkri1bpoditBidad of securing an end shield on a stack of

| am nations in the manufacture of an electric notor, the nmethod conprising
provi ding an end shield having an inner face for facing the stack, nounting
openings S alignable with holes in the stack, and a spacer on the inner
face adjacent at |east one of the nounting openings aligning the nmounting
openings in the end shield with the holes in the stator; threading a
fastener through the nmounting opening and into the hole in the 10 stator,
and tightening the fastener sufficiently to draw sone of the materi al
surrounding the hole in the top nost lam nation into the space between the
top of the stack and the inner face of the end shield, to forma

prot uberance on the top of the stack for resisting 15 rel ative novenent

bet ween the end shield and the stack.
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OX}OPZ!!§’N§EQ%§F“%é§1§“¥%AEEt on the inner face adjacent at least
one of the mounting openings to space the inner face from
the stack so that a threaded fastener extending through a
mounting opening and into a hole in the stack can more
readily pull material from the top-most lamination
10 surrounding the hole to form a protuberance on the
surface to engage and resist movement of the end shield
relative to the stack.

2. The end shield according to claim 1 wherein
the spacer is a raised ring on the innexr 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

S 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
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embedded 1nto the top of the stack

9. The motor according to claim 5 wherein the
raised ring is continuous.

10. The motor according to claim 5 wherein there
is a spacer associated 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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of the ring in the face of the stack.

16. A method of securing an end shield on a stack
of laminations in the manufacture of an electric motor,
the method comprising providing 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.



