; VWe3e52, "NT6TS) + PATENT MOTOR W TH STRATEG CALLY PLACED CONNECTOR BLOCK
FI ELD OF THE INVEqmmmm mﬂ ventian relates to electric notor and in
particular. to the W mmﬂmsmlom ng of a connector 5 block on
an~electric notor. ' GKGROUND OF THE | NVENTI ON Connect or bl ocks are used
on electric nDtors to speed instal | ation and proper connecfi S RPA2
electric notor. re promnently placedon the 10 electric notor
so that the bl ock ’mmmﬂmmﬁmwﬁy accessed. However, notors are frequently
handl ed with robotic ¢ ment, and exposed connector bl ocks are vul nerabl e
to damage. Even when handl ed nmanual | y, exposed connector bl ocks are

vul nerabl e to damage while the notor is being 15- handl ed and install ed.
SUMVARY OF THE | NVENTI ON The present invention relates to an ;electric
notor that has a readily accessible connector block that is protected from
damage during handling. Cenerally, this 6 June 20002 2 notor conprises a
stator having first and second ends and a transverse cross-sectional

profile. A connector block is nounted on one end of the stator, within the
crosssectional profile of the stator. The connector has a PATENT

MOTOR WITH STRATEGICALLY PLACED CONNECTOR BI.OCK

FIELD OF THE INVENTION
This invention relates to electric motors, and in
particular to the strategic positioning of a connector
5 block on an electric motor.
BACKGROUND OF THE INVENTION
Connector blocks are used on electric motors to
speed installation and proper connection of the electric
motor. These blocks are prominently placedon the
10 electric motor so that the block can be easily accessed.
However, wmotors are frequently handled withirobotic
equipment, and exposed connector blocks are vulnerable to
damage. Even when handled manually, exposed connector
blocks are vulnerable to damage while the m¢tor is being
15- handled and installed. '
’ SUMMARY OF THE INVENTION ,
The present invention relates to anielectric motor
that has a readily accessible connector blo¢k that is
protected from damage during handling. Generally, this
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5 plurality of open conpartnents oriented with the openlngs faci ng
generally transversely with respect to the | ongitudinal axis of the stator
A plurality of ' electrical sockets and contacts are nounted in the
conpartnents. An end shield is nounted over the end of 10 the stator The
end shield overlies the top of the connector block, but is®sPEted®
sufficiently fromthe stator in the vicinity of the connect or bIock to
allow free access to the electrical sock®ts and contacts in the
conpartments in the connector block fromthe transverse 15 direction. The

end shiel d poeber abhmpriilseised it atclee: WalAiRict ) i@fs th R WHESA@T e RBBCKNEO
create an opening for accessin the co nect ar, _.bl ock. The connecthFblock S

preferably poSFERENESSEn CERESS a PEQtid & niﬁufﬁﬁqﬁﬁ kere is
more 20 r oomgomouheeslut:fnamet @nalcufmmdaamattmr cmmmﬁtmrtlbé O@:koss—

Par t | arl th t th ff t

The Siator BePhabrathelReiad se 5. Biatoirs e Kbt Bag Sop ool o
t he conﬁ%ctplubh&dky Pifacpeg bb@p@amme@m@rdMumnted1Wﬂuh;&MEa¢pem1ﬁ§salloms
the connect probhackeharbaTy Rrthidielodle Widho (Ridy aap-agetional profile

of the notor wt make the stator arger. to acconmmodate the
connect or. YRBOALEEdRR Reier off the Stakeant i én PHasal oy @finect or bl ock

fox fast anéléeeﬂea@ntso%m&%cfah@nc@fntfa%sela%t rlct{AEP in Tige CONNect or
bl ock is readll%ﬁacce33| leggc& protected within the profile of

the stator SAUPEREEFILRe eﬁ&‘ §ﬁ‘idels s BOgntad OEr Hikkyi 3oefti oni ng
of the unnnenéostatoﬁrk t The32ndorhdeld oble(i‘(llielss thescdp ket yehe be damaged
.than the i - nne g Eﬁ %ggoéu Slconnect lk .Qn g.co ventjional notor.

. Nobreover, b8Rause-8f th€ PEgitE 585 |0§Pﬁg<ﬁ;% AP n the
space. bet webatoheini hllenydcani&y) adethedcloane atisirs arkbecaczbhpi shed

wi t hout add QQeaQQEEan%b PRkl dlothq cait B ckedlOr r&PcﬁﬁﬁQﬂHﬂQaiﬁ the

connect or .
compartments in the connector block from the transverse

15 direction. The end shield preferably flareé in the
vicinity of the connector block to create aﬁ opening for
accessing the connector block.

The connector block is preferably positioned on
the stator at a split in the windings so there is more

200 room on the surface to accommodate the conngector block.
Particularly in a two pole or three pole motor, there is
sufficient room on the stator between the windings of
each pole to accommodate the depth of the copnnector
block. Placing the connector block in this location

25 allows the connector block to remain withinithe
transverse cross-sectional profile of the mbtor without
the need to make the stator larger to accomhodate the
connector. i

The electric motor of this invention has a

30 connector block for fast and convenient conpection of the
electric motor. The connector block is readily
accegsgible, yet remains protected within thk profile of
the stator and under the end shield. Becau%e of this
strategic positioning of the connector block, the

35 connector block is less likely to be damaged than the
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. |
According to further aspect of the present invention, fhere is provided in
an electric nmotor having stator- having a stack of lam nations with first
and second ends and a crosssectional profile, and an end shield nounted
over at |east one 10 of the ends of the stator, the inprovenent conprising
a connector block mounted on the end of the stator betweerP PHB®s29H% and
the end shield, the connector ; block being positioned substantially
entirely within the doss-sectional profide of the stator, and the connector
bl ock having 15 electrical contacts nounted in conpartnents oriented

|1 di al | dl b b ble th h
2 Gap. bel EERTERP HITCR o he CoRBR e e ROt a MR BESRE o her
aspect of bb@amsauﬂﬁ the emt rahegtibeposisipndngded &heelconmeict amtior
adapt ed f Ol 0004 & 30 RSLA! LA QniEndR BEPLL3AEENL! BBITRL ORGP I Sing a

stat or having a am nati on I rst - an and a
Cross- sectC@mmquaﬂ¢¢m91hﬂh%ﬁdwgﬁhépﬁ ﬁédﬁpgdaédéﬁléﬁé ef@teridde & at or,

and a cpNNERLolRleak &8 4B8oRRABIAEe! BReSbahfkcEBrPBIbEKaNEd bot veen the

end shield and e stator, substantially entirely within the cross
sectional profi AeceFdine §@aﬁ§rth?heaéﬁﬁﬁEC@6rtb?o@Kehawﬁngng@ﬁéﬁably)

transver sel xeag6§§sg>lmﬁd%he95raﬁaélé‘&&tle%étoﬁ havqn&uaes%Q%Z lf?év1§8| EF
DESCRI PTI ON OF . is atop plan view of a notor w th

aconnect or abFBé‘Rk sqfr éLtaé'@PE*aJrCPWS ml§8e§1¥$1t é@ﬁ’oﬁﬁ‘é‘h‘% SKYheRe Preunsispl es of

this Inventsteeel&taa p2oi$18, Sirie 28l eMat b1 evuefed R eroLOr {dakenntrom the
botton} f Fig. shomgﬁg #the connectorbl ock; Fig. 3 is a top plan view of
0 0

_the r \Rnft ht}teheﬁﬁ?lﬂ h¢ hetahaT shitdPd HWICVERENE oRRBEEH?18 0@k br oken
{ }y-loaway t o cshavetdie PlrkermBiht&d dNEONIRCIHH the stator between the
' stator and the end shield, the connectoré block being
positioned substantially entirely within the cross-sectional
profile of the stator, and the connector fblock having
15 electrical contacts mounted in compartments orie#ted generally
radially outwardly, the connector block beiﬁg accessible
through a gap between the stator and the end shield.
According to yet another aspect of the present invention,
20 there 1is provided an electric motor adaptedi for robotic
installation in an appliance, the motor compri%ing a stator

having a stack of laminations with first and secand ends and a

cross—-sectional profile, an end shield mounted over one end of

- } the stator, and a connector block on the end of the stator

25 positioned  between the end shield and ithe stator,
substantially entirely within the cross sectionél profile of
the stator, the connector block having generallj transversely

accessible electrical contacts.



bl ock; andFig. 4 is a side elevation view of the notor (takefromthe right
in Fig. 3), with a portion of the endshield broken amay to show t he
position of the connectorbl ock.15Corresponding reference nuneral s

i ndi cat ecorrespondi ng parts throughout the several VIQMBNE e 20002

t hedr awi ngs. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI N?Kl electric
not or constructed accord~. ng~Cb the20Principles of this invention is

i ndi cated generally as 20in the Figuress,The notor 20 conprises a stator 22
wi t hastack of |am nations formng a core, as sho~ntn i,n Figures2 and 4,
havi ng a to end 24 and a bottomend 26, end a' ?transverse cross- sect i onal

profile. RIRE DRSGRIPEIOR RE o THRe RRAWANGE ansver se cr oss- sect i ona

profile of thestat gg IS:Lsulastaarﬁd |ﬂ]}ar§(%b!?é\@ d@va nﬂoé@yrwimta _
faces. According to't rlnC| ESV p nventi.on, aconnector block 28 is
A :

mount ed onQQﬂ?%ﬁﬁPQﬁ %%o?t %ﬁﬁ?%cﬁ RE§Ys 4Pt RECOFHENGISMTB | s
subst ant ualtdhe prihdmgmeéﬂﬂﬂZtﬂleninvehylmnth|n the transverse

Cross- sectlonal |Ie ofthe Si. to | ock 28 is
preferably positi oﬁ d- ont rE & &Y f81 ata OSI g on ‘Jb & e"ﬁo'f%]é wi ndi ngs 30
of 5adj acent(tjgdiass . fxm s'ﬂmwaahdomjeeér Fhgd her. eshowhagnther 2@nneciarmo pol e
not or, butIJQQﬂgnventlon is not solimted and applies to notors with a
greater nunmber of pol es. However in notors, mnth a greatéer nunber of pol esthe
wi ndi ngs tend to fFLE-t Bel§pdc& e iiedh HfY Qhtth AT s6itmakhat at or
nust bedm%ﬂrﬁkﬂﬁbﬂ Qe e g?fm@eshlewf birekegher agﬁheetbheb%b@ucobm%lh
accommodat e t heconnect or ocC n_Fi es e. not or as
spaces 182 BgFﬁkgﬁ'%hQ ta?%Wﬁﬁﬁ ?hgﬁ?MSOBngg?ﬁnB&Pﬁg c6fect or
-pblock 28 is p05|t|Emgd Hn;soaesmﬁaﬂaiﬂyﬁhmnnxﬁnewWﬁﬁﬁuhs moteder fbhke

{ aligned wit S t t gt caeneqloL bl ock 28
conprises a 3j§£1%g§?nd§%e%% gg@fegﬁtg 2 gérIQSPu glﬁg% OPE

conpari r merft QiﬁfhﬁQKﬁﬁn¢W@Vat@o il EbﬁnE@?FﬁﬁOEOOFf&henﬁﬁpﬁ@Ctor

i nternal 20gaegetions) and a plurality of contacts 42Thecontacts 42 are
nmounted in the sockets and ire oriented. generall tran versely outwardly so
that tHé contacts chHESERGLIEE B ﬁﬁﬂé%a 15 IRF4F4E connect or s
pushedontodwrreﬁpdndﬁnggpmmtajtyrbughsuershbyseverhe noews. 2EL ed W res
and magnet 4 4 fromthe w ndings of thestator extend through slots in

t he connector to thesocket 40 and the contacts 42. An end shield 46 is
nmount ed ovéﬁmﬂiLEﬂHQESﬂRl?@%@ﬁt@F THEHBEERRBEBs EMBOPIMENTCconnect or bl ack

28. 1n30the vicini by @helReiOMREOTcIHAGMAR] hcanashatd dgks spaced

sufficiently fromthe stator to all oywtransyerse ac;ess to & e connector
bl ock, 29i dRmnﬁiaf?lt?%ﬂ%rtlf‘bsthBV?BER@P A§ ARdicshedcpereyally as 20 _
thecorrpart nantthaS & afutde. conhecinotokl aokcompribewnnai BﬁEltg>r3§:’2 whilthaend

shield 46 f Y- .Shape u .f 48 over
t he connecﬁ%ﬁug{qgi ng@%%égdeégﬁéé g gorfhe %o%ﬁggg %b ééﬁkﬁhe flare
48 prolect§IﬂnduAMHh&#yn@u@mh©ﬁl9nde9énénﬂhe bostem end Q@nl@@d a

©* panuf act ur &y HeaaliSse rdds- £86E§of18§lub5:%@1§et0 RhORSA Y peedlerit socket 40

*and contacts 42_in the conpartnents 38, the connectgr bl ock 28 is_ supported

above tpe SURQiment fhe %nEBﬁﬁaﬁt Frﬁﬁf-@ ssekdrra rPéPtfé&ethjr:ert& y
upwar dly. 4ﬂ1ﬁdcﬁad1e¢vi étiﬁdsa?gtmamm t B@Wée&a%ngnggh&e ﬂaaeﬁefhc% .and
contacts ire ijnst e in_t ts and t he connector

bl ock 28 i 3@0 %h%rPﬁ nFﬁEIFEgB% ggﬁﬁt&anPFﬁggl ? ext endi ng
grooves 50 donndrra:@r delotkt b ssatnounEEd sonenef ende ofagitediomnansh t he
stator are ; adj t e v figet 36 in the
grooves 50. 41?56%%{&% %gcgﬁgg 'Sbgt Rgbg& g?eglgcaggsgﬁztgptgnq‘%%&gﬁf t he
connector block on the stator 22, the notor 20 can be handl ed by robots or
manual ly with mninmal risk of damagi ng the connector bl éck. The connector
bl ock 28 rs 20 shiel ded between the stator 22 and the end shield 46,
however-, the connector block is readily accessible to connector plug wres

inserted transversely with-respect to the notor to nake el ectrical contact
with the contacts 42. :

~— ,'

T



25 Thus the notor 20 has a connector block that allows fast, convenient and
secure connection, with inproved protection of the connector block from
damage both from handli ng during the manufacturing-; process and from

i n-servi ce abuse. 6 June 20002 CLAIMS 1. An electric cﬁcw cogﬁﬁésing: a
stator having a stack of lam nations with first and secon Cross
section; a connector block nounted on one end of the stator, substantially
entirely within the cross-section of thé stator, the connector bl ock having
a plurality of conpartnents oriented generally radially outward with

respect 10 Jdidig ,&idf QFit1fe il CebakOnb AL Scfﬁsgtsééﬁib?éQn@r@fflﬂlée of

conpartnents; and an end shield nounted over the end of the stator, the
shield oveﬂhﬁlﬁfQQR¥(%%mector bl ock, but spaced sufficiently fromthe

stator in the vi ClthYC@hntab:toQOmw@Qabh@lprtef@}dwfpmta'b@@éd m t he
el ectrical cont cts Iéégfhetcé) art nts |€gt he nnect

bl o
general |y QEQEB ?%c?? Bt ea8&8§APﬁS §§ 51a|n11
whereinsthadﬁauent(pnmﬁssesAmn@uowgsahévdegcrmbpd herean thasmotwa pal es

O o e B il Add Yol SO Syt MobbCeRL A ALent 18] 9BORAI gbhe wi ndings

protrudi ng £ om e st ator e connector bl ock gg%
p03|t|onedImmmknedﬂﬁﬁdﬁampkﬁ%$at@rmob@rﬁeﬁhthhé ﬂFﬁéFﬁgsn@mhﬁi nt pol es.

3. The el e¢ldiids mt}ﬂfwé\?&@f‘hﬁﬁoé&ré'@iﬁhlaV@ﬁéStert ham%gssﬁe 1@ of the
stator is enerall rect angul ar, haV|nﬁ% our an electric notor
t

having a st ingP Fedcke of 11ant ?Eﬁge FHWFFPs?géﬁ&egécond ends
an ﬁ qoogm@é Ih C&tﬁ'tkﬁtﬂféizﬁtoﬁnﬂuéﬂ Badmatie el drgeunteéd peven dat lgfiSt kone
of the ends the stator, the_jnpro risi nnect or oc
‘mbunt ed on%ﬁgﬁﬁﬁﬁFQﬁ TR 9Tt e b%?ﬁg %ﬂe 8?8?8358 %ﬁg end shield, the
connect or kicmedimmdplposk t 2 ®nedAsublowent Ll Fygenesr, e thewnplrion Qme

cross- sect ignalo AL OId | £, Gl DS BhO! vi ARnLBC FEORIRE! ShaPl-aRK AUAI

el ectri cal cont nounted I'n conpar?nen ori ented”general élly
outmardly,aﬂﬁaQhﬁwﬂQﬂQﬁCQWEdhl%@anBaéée@@ﬁbFéoﬂﬁﬂothang§5y s&eREen t he

stator 1and diend Wi @ dis preferiPBy- 20088ea. wihd BhecCLifi €neDifdht
accordi ng to(%ﬁfggg4 wherein the stator conprises w ndings having |oops for

at |east tWd R PR-a plurality of slots in the stator, the
| oops of the w ndi The ppaneatiorg Hloak e cengsricfed he sbdy 034 mdnelngnnect or

bl.ock bei nghesiddnedon 20 Sod 97oihgapiEore RERUERINLNG dings of

adj acent po ric nmbtor accor mhereln t he
connectorlmqnntinﬁ;au0¢mm@m @meneobloprépeéfpngmﬁkong|nytbgweﬂ sur f ace,

and whepei dfife &ALM) Nasd 3 SHPhraDitySo8! 8ntaktEe48i; Vi Aget he foot.
contacts 42 are mounted in the sockets and #re oriented
generally transversely outwardly so that theé contacts can
be engaged by a conventional plug with connectors pushed
onto the contacts generally transversely to thé motor.

25 Lead wires and magnet wires 44 from the windings of the
stator extend through slots in the connector block to the
socket 40 and the contacts 42. )

An end shield 46 is mounted over thei end of the
stator 22 and extends over the connector block 28. 1In

30 the vicinity of the connector block 28 the end shield 46
is spaced sufficiently from the stator to ailow
transverse acceas to the connector block, aﬁd in
particular to the socket 40 and contacts 42 |in the
compartments 38 of the connector block. Asshown in Fig.

35 1, the end shield 46 preferably has an eye-brow shaped



7. The electric notor according to claim6 wherein the stator conprises

w ndi.ngs having | oops for at | east two poles disposed in a plurality of
slots in the stator, the | oops of the wi ndings protruding fromthe ends of
the stator, the connector bl ock being positioned on an'end_of the stator,
bet ween the wi ndings of: adjacent poles. 8. The electric n%tJé‘Peag?:%(}?di ng to
claim4 wherein the crosssectional profile of the stator is generally
rectangul ar, having four faces. 9. An ekectric notor adapted for robotic
installation in an appliance, the notor conprising a stator having a stack

of lamnatiqQns with first and second e nd cross-sections | profile,
an end shi d@nfodf éﬁ’%éﬁ'h%n%owtb‘?r{ﬁio@fa%ngoaﬂﬂoglgﬁnﬁEEFﬁrs Bck on

the end of tHee cimicdtqOBIockaed Tied Wekaré hes epto sates dt aadsiiae selat or,
substanti al | i r}ht he_ cr oss%l%ecti onal profile of the stator,

| er{;' relﬂcy W t i LS
t he connectOF"%s aﬂ% ge er t_r‘?i‘y T ransver sel y accessible electrical
contacts. 10. The Bheingi manoifactaceor exguse cfaitined fishareireqinerad at or

conpri ses wi.ndj i t LSPAS in a
plurali t?y \gfonﬁ ogs ﬁﬁyt%é?%?%r%&%]ﬁ%I%ggéﬂ%f%ggégm@%d?%ggﬂp?gﬁ uding from
the ends ofcanpamteanis Ythe HamreerrrciPBRlPek ngs pbsi sibReyted an end of

the stator aRRINGER té]f‘aﬁ’&f‘dii‘g%ﬁh%écé&ﬁ%&?bﬁénts 8od1Bes20002 11. The

el ectric nmotor according to claim9 wherein e ¢cross sectional praqfile of
the stat or FeFRst A95FrRhadgRIraFIhavi nfhe oﬂ%a$ atekes ARE WOORELig A
_.Aa_. Ar. AiAlds 44 and the socket 40 and contacts 42 are installed

) oh o i cardbet) ST B A IE TR Q AT R 58 RE o o ool
(.} rotated 90° to bring the feet 36 into vertically-extending
grooves 50 in the side of the stator 22. Some of the

laminations on the stator are then deformed}adjacent the
grooves to secure the feet 36 in the groovesg 50.
15 OPERATION |
Because of the strategic positioning of the
connector block on the stator 22, the motor 20 can be
handled by robots or manually with minimal risk of
damaging the connector block. The connector block 28 is

20 shielded between the stator 22 and the end theld 46,
however, the connector block is readily accassible to
connector plug wires inserted transversely with respect
to the motor to make electrical contact with the contacts
42 .

25 Thus the motor 20 has a connector blbck that
allows fast, convenient and secure connectign, with
improved protection of the connector block ﬁrom damage
both from handling during the manufacturing process and

from in-service abuse.
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a connector block mounted on one end of the stator, substantially
entirely within the cross-section of the stator, the connector block
having a plurality of compartments oriented generally radially outward
with respect to the stator; electrical contacts iniat least some of
the compartments; and an end shield mounted over the end of the
stator, the shield overlying the connector block, but spaced
sufficiently from the stator in the vicinity of the connector block to
allow free access to the electrical contacts in the compartments in

the connector block from a generally radial direction.

2. The electric motor according to claim 1 wherein the stator
comprises windings having loops for at least two poles disposed in a
plurality of slots in the stator, the loops of the windings protruding
from the ends of the stator, the connector block being positioned on

an end of the stator, between the windings of adjacent poles.

3. The electric motor according to claim 1 wherein the cross-

section of the stator is generally rectangular, having four faces.

4. In an electric motor having a stator having a stack of
laminations with first and second ends and a cross-gectional profile,
and an end shield mounted over at least one of the emds of the stator,
the improvement comprising a connector block mounted%on the end of the
stator between the stator and the end shield, the connector block
being positioned substantially entirely within the c¢ross-sectional
profile of the stator, and the connector block having electrical
contacts mounted in compartments oriented geﬁerally radially
outwardly, the connector block being accessible thropgh a gap'between

the stator and the end shield.
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5. The electric motor according to claim 4 wherein the stator
comprises windings having loops for at least two pgles disposed in a
plurality of slots in the stator, the loops of the windings protruding
from the ends of the stator, the connector block being positioned on

an end of the stator, between the windings of adjacent poles.

6. The electric motor according to claim 4 wherein the connector
block has at least one foot projecting from its lower surface, and

wherein the stator has a slot in its side for receiving the foot.

7. The electric motor according to claim 6 wherein the stator
comprises windings having loops for at least two poles disposed in a
plurality of slots in the stator, the loops of the windings protruding
from the ends of the stator, the connector block bging positioned on

an end of the stator, between the windings of: adjacent poles.

8. The electric motor according to claim 4 wherein the cross-
sectional profile of the stator is generally rectangular, having four

faces.

9. An electric motor adapted for robotic installation in an
appliance, the motor comprising a stator having a stack of laminations
with first and second ends and a cross—-sectional profile, an end
shield mounted over one end of the stator, and a connector block on
the end of the stator positioned between the end shield and the
stator, substantially entirely within the cross sectional profile of
the stator, the connector Dblock having gener@lly transversely

accessible electrical contacts.

10. The electric motor according to claim 9 wherein the stator
comprises windings having loops for at least two poles disposed in a
plurality of slots in the stator, the loops of the windings protruding
from the ends of the stator, the connector block being positioned on

an end of the stator, between the windings of adjacent poles.
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