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Description A rotary electric nmachi ne and the nethod
for assenbling it Technical Field Thi s invention

WO edoaedo3 o a rotary electric machine, in partPCIIBE008055011

electric notor with built-in electronic contro
circuitry. 5Background Art 1 Arotary electric
machi ne basically conprises a casing, a stator rigidly
connected to the casing, a rotor, for exanple of the
type with pernmanent magnets, enclosed by the casing
and rotatably connected to the latter. When

i¥§ﬂ§1%¥ a motor, the rotor
is rotationally 10driven by powering the stator

mroug.h a”A%t éfl&%ﬁ&mﬁé 168t RE nR AL 8L abhbd &£ Y
ich in

casi ng. The caS|ng is then closed by a cover with
atermnal strip on the outside of it to power the

el ectronic circuitry and, hence, the electric notor.

The control circuitry conprises a power circuit and

must therefore be 15provided with a heat sink for

abﬁo blqg?t e heat produced by the el ectronic power
oﬁ%%%%%fs—gurlng operati on. At the sane tine,

t he asEerbhyentios relgtasn tantraeryagleafié neickint, i@l Imtuaularain electric
CBABFLIRBuE SR chlteoflalitgRte circuit and the
electric notor so as to ensure that the notor operates
correctly. 20ln the case of electric notors with
bq&kkgbﬁn@k@ptronic circuitry, absorption of excess

heat | not e to achi eve. because it is difficult to
make ¢ GachF| Rasically FRERFPSN? (58t Sater Tigidly
elcemtercwdl to th:e casm'gi; & yotaf)dot dyanipdd of thamgbegoiddpérieihbmahagnets,

d
§§?§1§§?ﬁ§5@@§%&$‘iﬁ{nﬂ%ﬁ Al L M 3G e
25The m thy olskieigsmaghened fimcperscasse inyoter theheotbrmist rotationally
t @lven B C}ﬁ)"éﬁa%nk r‘lﬁe %ﬁ%rn@rdﬁgﬁ 4nCe1B8ron O8I Wbt POIHE)@ 01rcu1try,

cover,, | s drf he not or substanti all
c Meughin this casg s f’éW pasHongd é’éldne itha¢asigd nechani cal

con n e crhecuasmg s ORh CIHEN BRDESer wi@ a8bakihd strfifoEReuidk of it
t ?o power tﬁe eel%btrgmc c1§‘cu?trr3tz ansdo Ihglgcleo‘%e ofe rc‘?rl)ézl nqgtma t least Qne

The control circuitry comprises a power circuit and must therefore be

provided with a heat sink for absorbing the heat produced by the electronic power
components during operation.

At the same time, the assembly must guarantee an efficient electrical
connection between the electronic circuit and the electric motor so as to ensure
that the motor operates correctly.

In the case of electric motors with built-in electronic circuitry, absorption of
excess heat is not easy to achieve because it is difficult to make an effective
electrical connection between the electronic circuitry and the motor and good
thermal contact between the electronic circuitry and a corresponding heat sink, in
particular the cover. '

The main problems are due precisely to-the fact that, because the casing has
to be closed with the cover, it is difficult, with the motor substantially closed, to
make all the electrical and mechanical connections in optimum manner.

To enable the assembly to be closed, prior art solutions provide at least one
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2 sliding contact, such as a connector, for exanple,
which is easily subject to problens of reliability and

we@edowoeanty for exanple on account of vibrati oPGT/1B2008/055011

contact wear, or operating tenperature, between the
notor and the electronic circpitry or between the
electronic circuitry and the termnal strip. 5In the
first case, the electronic circuitry is rigidly
connected to the cover in order to optim ze heat

ith t | att d, . when t ing i i
SBT3 eSS OIS skl st 1
ciproblietnsyoft eeltab8ityroindr efficienthifer eameplet drerae¢mme, oft Yibrations,
" . N v 1T Coni | _
s S ASR DR 1B SRRo St O i
t HarcEsor betvpren thheleemeheirqiiseand the tesménsd sisini ¢
Ci rcui t thelffrsiedab€ Ghd MBLYorAO Sirédi@) \%}iﬁ%iﬁgf%ﬁé&éh 1Ptht RBver in

m)tgr, for. exanpl'e hy sol deri ng, st. the contacgt of
t HEdes P Qptimige Brat pxeliaee 308y the datiep anghapiasnctie gpsipe is closed, a
efdlidatol venthdl t@mBBLs Ofhe h€ladtr@Xe RA0GIEryOrd AGRE Mtbdr. Ofn tE case,

i..ng .t ol. . T L,n the.l at .
T A R —
priessen thd Sectyminsitcuitneantetht ngitork, f or exanpl e on
account, g?e t%ﬁ@o%ﬂbké’se,t UL ‘&gﬁicsﬁl%r%l‘?% qgon Jcﬁ@&ilj/wat%% rigidly

menti one ere Is normanéa ) ntact,
algonpgeded hdhee motpn, #px gxampls, bp seldeang.t whilg| et eaptact of the

Cldh@tindy Witk doRer Isq{dmpﬁﬁicuﬁﬂgia?fe@ﬁ‘vé et §f B8t exchange on
D scl osug&gof t he Ipv,entl on 20l n this context, the

MECHOPEPhEBE deessary Slosing dXEIa86ES s to propose a rotary
el ect r Tlusiriacihi tetter wolutios tRe tlearinic Cikdudtay fsrmot bifeditvelyiressed

the casin whi ch.overcones the aboye nmentioned

ot Bl disat Bk "R SRR Gn il B st bl i Fnspg Also. as
f gready amiemtipuedpriberedis ernellzca rslidingacdritang, it all sitsvorherent
r i:albi t i . i i - .
R B RO Gy Bl bR MO8 B R
it. Anot her aim of the invention is to provide an

elTHedlbdute FOMOInwhiibh bui lt-in electronic circuitry

wher e t he. excess heat .produced t.he circuitry itself
e i ST e il RIS o tha i\ e oS Regotery
I rleentd machise, tvdtlpeloatradéc aincrétre bhilfi intarhe tbsieg Wvhioh @vercomes
3 ' tri necti on between the electric
n%%egérﬂoggé%flﬁlé&eg Jé%:at%?%htlg erg'power circui A yet _

f ur t heFhiainvention Hersfergdns iferan aint o powvide de clastrel weehing that
MaC HoRe rd1BBieN@af !i)ri%f hecddiMfonk Nh SEGRNGESILQMDe LR&RPtion and

t he t,er{n nal strip.and the notor.
electrical connections inside it.

Another aim of the invention is to provide an electric motor with built-in
electronic circuitry where the excess heat produced by the circuitry itself is
effectively absorbed.

A further aim of the invention is to provide an clectric machine with a
reliable electrical connection between the electric motor and the electronic power
circuitry. |

A yet further aim of the invention is to provide an electric machine having
an effective interconnection between the terminal strip and the motor.

The stated technical purpose and at least the specified aims are substantially
achieved by an electric machine with the characteristics described in claim 1 and
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The stated technical purpose and at |east the
specified ainms are substantially 35achi eved by an

wWe@k@enedl1e3 nachi ne with the characteri stics desPCT/mR20059/055011

claiml and 3 in one or nore of the clains dependent
t hereon. The invention also rglates to a nethod of
assenbling a rotary electric machine conprising the
operating steps described in claim19 and in one or
nore of the cI ai s dependent thereon. Brief
Descri ption he Dr awi ngs er .
orBrer e P s sﬁ&ﬂ@agﬁﬂ%@g@@%@?&% HVEREGropsq redates to a
momethag pd raemmhlmgtm eotﬁl@rt dédted ndﬁhmei impeiRidgetho epemtib steps
reée%%ﬁ%%qn% rﬁlgragd? eOr mgre of t m%de gr%%gt{tﬁgr%npf

ary electric mach Il rated 1n e
acconpanyi ng draw ngs, |n V\,hl ch: 10 Figure 1 is a
S BeREbdErSIASRL Difyibew Of a rotary electric

machi ne according to thrs invention; Figure 2
is a sOfsmshiactyastics aad iadeaniagsi ol Wia Ivewing amose apparent in

away ddtailedd ﬂéschﬁtl&ﬁtHeﬁfw | Iwhtﬂs E‘df@ﬂeﬁcemt@ez[ $refefred, NBon-limiting,

oo SO b GolRr M B 5 dllnsrtsdhin thecprcqemgpying

Fidyawimgd, inwhidh: 15sonme parts cut away in order to

better id % et g ?ﬁe{}%{t% ePergl%ectlve Vﬁavﬁ Wr & ol e"flec%ch_nellrachme

per spective Vi ew O M YechPné SHE
wi achordngeo s inyentian;away in order to better |IIustrate

Ot her S, Figur e 2 1st Qé!{eﬁlaﬁc os?e&ﬁz'%eﬂ@&/' ﬁzr[ﬁxsehﬁ%gtfsvdu?‘ﬁﬁvay in

some reater” cl arlty
el %é‘tfrt? @eﬁtﬁéélﬁlﬂ%*ﬁréte&thqfﬁ g1§ lﬂaﬁ rftarz plectre gagching ! Figure 1;
il ustOI ! #Qge 3 i‘hsler sdhefiRtiaiskettin bR (ﬁitﬁ@ﬁﬁi&nﬁ&ﬁmﬁ@ﬁre 1, with
accor di to the inve n a schematic perspectlve
o Ee Pal® ol ity bR B O PR SR Gebai 1 of
Fi gur e- Gagura 4amobdiber pripenatd ceparfdheeketivie machie of Figure 1,
F'vﬁ'tﬂ seo e%zgis cldlsé ééhﬁ%r&éﬁo ggttte? lllus(&fate': L-es 6a and 6b
IN a SC erspective view wt Sone parts cut
away forligHeatsra éqzlwmathy exploded vEpwuwEth Boime| pistsret asvay for
seg@m&c%&&ﬁl&ftmelwﬁc RlaBiGihe bf?FllgﬁFeh]' ne according to the

i nventi chemat i rs Vi ew, .

Fi gur & e G RGHEE: & e O b e eaiis hisdinscHp Heing (© the
of1nmt16h6£aﬁdhemﬁﬁ@bd:rﬁlﬁecﬁeeorew ng to the invention in a
Sy IPQ RE P 8t ItPé?es J[he detail of Figure 6a in another schematic

perspective view;

- Iigure 6c illustrates the detail of Figures 6a and 6b in a schematic
perspective view with some parts cut away for greater clarity;

- Figure 7 illustrates a second detail of the electric machine according to
the invention in a schematic perspective view;

- Figure 8 illustrates a detail of a second embodiment of an electric

machine according to the invention in a schematic perspective view.

Detailed Description of the Preferred Embodiments of the Invention

With reference to the accompanying drawings, in particular Figures 1 and 5,
the numeral 1 denotes an electric machine according to this invention and the
description of it given below is limited to the parts necessary to understand the

invention.
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30 Detailed Description of the Preferred Enbodi nents
of the Invention Wth reference to the

WwW@ewonsEnyi ng drawi ngs, in particul ar Fi gures BCHIBROE/055011

the nuneral 1 denotes an electric nmachine according to
this invention and the description of it given bel ow
islimted to the parts necessary to understand the
35i nvention. 4. Preferably, the machine 1
conprises an electric m)tor of the seal ed type, that

isto ut an en| n i Vi access to . the

i nsi deﬁﬁ%‘erﬁ ly @6 ﬁP@P%ﬁ%&nr FlEcirP aaota&af Higsiegled type,

r etheyris iy Mthhmetnyldpmﬁ&lg vih§ @ccﬁa@@ﬁﬁth@fm:hﬂk&of 1t to Whlch this
casin

| opEalEDn ARG Sl Rt AR5 ERe B PRt Re B
encl oslhe ni:@hing §tcatnpriseyr asntaanngr2 @nil ta Eespcmlsfedcqvnr 2hewhich

C 2 %&Her ztﬁﬂﬁj g%ee‘ﬂ@cﬁ Qﬁcbﬁ%uré' o4 of sté’tgf by sAtatoEI HHJ]% gqlolugledt ﬁqhe casing;

rot at cornnected to
Wang &@ﬁ@r@ﬁ@@r |Uﬁ1fﬂaﬁlpuﬁﬁdllaﬁhﬁt @asmgg%a@kr%atawa C@anCﬁ@ to the
Stig@r 3, in the exanple illustrated, has three
wi ndi n 7.and t i ne |ses n
el ect r‘g’?ﬁhcw%@%}cw%?m&@bﬁ@mﬁ .2@% LT ﬁg@ the expmple
7.il]ustrated',|' h@s ﬂ]h'efecwiridlr%slfﬁ 6athaadtithg enuisihy 1heugeiies an tleetronic
casin m_nal. strh!lp79 for powering the

ci rrgﬁﬁfg %r]?oweéléq gés%qdéng‘srso out si de the encl osure 10.
The mathi eiecult &issdvatagsoigdpbousc dathcsnsikg 2and atbeorityl syip 9

t I ni c

I gt BBeHtaru bt e g o
embodi Eee Bpchine 1 @lso eqonwsmi begt SHQ‘W?‘PS%@@%H@ hgabpjodpced,
asn phkisuee &h@éih&fbn@@mduntses is kept in thernal

o e clnabist st Phecioar Sk S Rbpdicd b the crErag BE. as will

C RpPems ekark as lﬂme deautiptiongontimegnindepi ngthomaaiscohthet with the
o%ieerc%hig%irgﬂg\een the stator 3 and the electronic
20circult 3.

) When the notor is closed, these .
connecWithgrefsenes in pabenwedn Higwe el, dbe machise di eaupirises elastic

arég yﬁlt}% &tcﬁﬁﬁé'ctlﬁg aRhes 1 NEp&hGHt BRRES B SRk B eﬁldr’tﬂé electromc

to nove closer to the stator 3, to which it
prcéfﬁ%‘ngl y connected rigidly and securely, as

descriWwagh i the @ofor dit dloked)elow cBhieceihs gmbaﬁlsb ¢1 pass@d the
strate

i pst. th | | t
R Bab 080 8%t prdl MG Rl Eptappeco move
pesiseny tht atmeontys td haeh, 1tm)pmfemldg|cbmmtddy1;1gieuyreindgsgcure1y, as

V\A?llegcl?rbea\’theﬂof:e%t (])\U St §11 %? ﬁé’B.%: yiﬁg th€over T?_a

['éectroni c Circul omar y
the stAg elusprated, the connecting means 11 comprlse a plura ity of elastw

pushing elements 12 or, more specifically, springs which, when the machine is
assembled, push the electronic circuit 8 towards the heat sink, away from the
stator 3.

The elastic connecting means 11 also comprise a flexible portion 13 of the
windings 5, 6, 7.

In other words, each of the windings 5, 6, 7 has at least one flexible portion
13, in particular, towards the stator 3, forming part of the elastic connecting means
11 in order to maintain a sure connection between the electronic circuit 8 and the
windings 5, 6 and 7 while the circuit itself is being pressed against the cover 2a.

The electronic circuit 8 is, in particular, rigidly associated with the windings
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The el astic connecting neans 11 al so conprise a
flexible portion 13 of the 30w ndings 5, 6, 7. I n

wo@eweneaos ds, each of the windings 5 6, 7 hasPEI/IB20e8155011

one flexible portion 13, in particular, towards the

stator 3, follning part of the elastic connecting

nmeans 11 in order to nmaintain a sure connection

between the electronic circuit 8 and the windings 5, 6

and 7 while the circuit itself is being pressed

ag t the cover a. 35The electronic circuit 8 is,
n@ ;ﬁgﬁe A i 1467 gtﬁweﬁp%%%@ee EPW P!t he wi ndings 5

5 6, Eo?hn@ ARTE BIEJSéEir apthetdeils @?B@ﬁfchﬂc&x it thd)ﬂ@ﬂble portions
ori1.an . 00Kl N re clo et

PoI3. siibas dic pefoperdr” Bisior R R 3 ol cofiafacigh et potor,

r efubstemtcdlyc parallelt ¢v R cdeplotge ditttteonaX) salafg rwi;leit itbn mobtor is

t ha%séﬁ%lg(% %ﬂgp&ﬂﬁ 1 5 ]Ezﬁ;%acl hfas‘; altnq 1 s%g&%i{lep% transv%"sal to

directi notor I's 5asse
fﬁbﬁdﬁﬁmﬂdetlons have a first arm15 substantially

tr ansv¢ﬁ§§[1m 19 dEMRs A sbRGF IR sPing suspentd@ s§§tBkfhich allows the
de s a_sor | eaf - spring suspensi on System which

CPW@OPIéiPHFEeportlon 13 to nove. The

eI ect r Ol elecirdrdeicirciit B @ahn thiy IndmeMewhelsahd wan droanehe stator 3
fron1the st,ator. 3. 10 (g&dﬁﬁg%to t he extension of the

gcorg&gtﬂ eextcnsmnl &t he end portion of
each winnghraegce,wiiiccend iportidne of xeadlp vendingustiiett, e, theakesnple

t hﬁu&&&{@é‘?&keg YéeFCSt 18%5‘%%93 af& E}ﬂe% ds‘?de ﬁb&i&&ﬁ%m a last

froma St COI woun aroun a corre pondrn
tapqlglb@where

skod; wowhiragnda peTespording palashas, F@NW BOift s
t 9t fshBeB8i® HeleRBnRicieik 8 8. 15Each flexible portlon

13 als a second subst anti al ara

Lhve cobahs Mol Rogkmohy foa ot Borentiang 1 ulratqRepardiel t
elteetaupling direetivni I afid extendingd\®wakdsuhi¢ elatiechit irddigiir e 2,

the en% %lﬁ_x ﬁ%te& h§ ngfgcxﬁ %e et M J)ﬂﬂe é%mr'l%f‘e VRO%&’IP ?? lésbci’égned by

one en
7qnsen@nﬁ§cmeulﬁo the electronic circuit 8 at a

res peclfiéc‘flew%gﬁ%bj k7 739 b&lﬁ*@:kﬁéd RS Bl d&Gronft LiRRiit § at a respective
el ectronic circuit elf.
tab 17 suitably provided in thc electromc circuit § itself.

Advantageously, the ends 14 are soldered to the respective tabs 17.

The numeral 35 in Figures 2, 5 and 8 denotes in their entirety means for
keeping the ends 14 in a position suitable for assembly, as explained in more
detail below.

With reference to Figures 2 and 5, these means 35 comprise a plate-like
clement 36 having a plurality of seats 37 in which the flexible portions 13, in
particular their second arms 16, are engaged.

The machine 1 comprises means 38 for coupling the element 36 to the
stator 3 in such a way as to hold them substantially in place during assembly of the
machine 1.

With reference to Figure 8, the means 35 for keeping the ends 14 in a
position suitable for assembly are embodied by a diffuser element 39 provided
with seats 37 similar to those mentioned above.

The diffuser element 39 is substantially circular in section and has the shape

of a truncated cone, with curved lateral surfaces.
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Advant ageously, the ends 14 are soldered to the
respective tabs 17. The nuneral 35 in Figures 2,

WG 2@pdeBodlenotes in their entirety neans for KeE€piB2g08/055011

the ends 14 in a position suitable for assenbly, as
explained in nore detail beloy. 25Wth reference to
Figures 2 and 5, these neans 35 conprise a plate-like
el enent 36 having a plurality of seats 37 in which the
flexible portions 13, in particular their second arns

16, are e ed. . The chine 1 conprises peans

38’ f or 186 E‘%?ﬁ%ﬁ@ clemgnicf % ehuses get‘ﬁ‘émgtzaﬂ%? ShpvTSHEREe 8.
a am%[s) GSnrte]?tehﬁ(b dlggshﬁcbﬁ Bhibsit ahb\ieahé%dnﬁd pbitidgGhhah 8.
assenbly.of . the chine 1. Wth. referencg .to .
2 gur o oA adiTRIRN R, i crmbodiracg SlEHcH] 36  Ghaped in
ppSiChiBOWa}S as tabbep fhorwass embiliclaiepedbadi iedidbythacasing 2 and
di \tvf]ildﬁ q¢ n%!v@ﬁr% tthggotef Qv hfjﬁﬂﬁx\ﬁlgpbﬁ_%%ﬁ .4$7in§d g'zloﬁé itse the
those nenti oned above. e difTfuser elenen
3oelpmeny s dtsglf isal asynddi tocafifest the clestrenierroatal pigenit Re or more
shape&ifidapf ag)o%k' Be@HETD foRRto Wl dF tRYIEYESE: 8 ABAREribed in more

s;ga es. The diffuser el'enent 39 is housed in the
C “Hgb ®Wnot shown in Figure 8, and is connected to
t he stBi an SBteativbentodgentethhi Gneact dausphicdg tiearans385 are

Items%%t%leld%gqlﬁ%&g# fzﬁed that in this enbodi nent the

el €ne aped in such a way as to keep the warm

ai r whlc i smbodduamedthcnaindel ¢ e tasisatye? paonddeds wikhi e hrigid
| Sueyed el ! - | i
| RUBAORY LB R Offcchivety Tn BSHOH s B yblafly bRAIIRo the axis
afffect the electronic control circuit 8, or nore

speci f TRaWints fENRRMHe @lMforidn @2mE %ﬁaiﬁ% aRambl Wy dth&ample,
circuiit 8 and described in nore detail bel owi. . o
| gonad (A5 GRCEbBAPITANET FATIDIS SHBEIEYY i g gnain in
t hgaceeiariag 3sscmbly dlkerhodirdd by the arnms 16. In
LS ARy 0, 3Rl 208 DAY AR PIOL o
a osh comprissalasheial ¢t by pprtioal IBevith polelespansians Broated with an
grié;oléfﬁtfge%%rﬁ&{ m, lrﬁgs 5 BRir AN o PRt o ihellR i RHIAR 1T €,
Y VWY 1 soats 30 are formed in the isolating portion 19 and are preferably
conical to facilitate insertion of the elastic elements 12.

In order to hold the elastic elements 12 in the correct position, thus keeping
the circuit 8 pressed against the cover 2a, even under difficult working conditions
which cause heating of the machine 1, the seats 20 are tubular, that is to say, they
are open at one end in such a way that the elastic elements 12 rest on the metal
portion 18. _

Figures 6a, 6b and 6c¢ in particular show how the electronic circuit 8 is
mounted on a substantially disc-shaped mounting element 21 and the elastic
pushing elements 12 operate between the stator 3 and the element 21,

The mounting element 21 has suitable mechanical properties to apply the
pushing action against the cover 2a.

It should be noticed that the electronic circuit 8 comprises the power circuit
22, which produces most of the heat to be absorbed, and a signal circuit 23,

The power circuit 22 comprises conductive tracks 22a, for example of

copper, on which are mounted substantially known electronic power components
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15wound round each other in a spiral and are thus
sufficiently rigid to remain in place during assenbly

W@Roovhed1ndt or 1. As regards the el astic ePENEBES/055011

12, it should be noticed that the stator 3, which
conprises a nmetal core or portion 18 with pole

expansi ons, coated with an isolating portion 19, has a
plurality of seats 20 for the elastic elenents 12.
20The seats 20 are fornmed in the isolating portion 19

angd..are conlca to facil.itate .insertion of

t r@beﬁtzfé m?@ﬁ@;&r efgmp e, neceﬁmfoagpe%owe e fpdor 1.

el ast i Thekign®nrisuil 23 Iclmbh&smmﬁliﬂiye{:) pﬁhﬁﬁd Qfcuit hd)wrd 23a and a
e.coye

e clrcuit. 8 ssed al nst
conRelabl e EERE nRA e el Samppents 230
hsaomﬁgi@dﬂmhnrmmb@Hdéaaﬂsdﬁe seats 20 are tubul ar,
that i .o Iﬁj”?‘,ytih te'fb%iéo%@j{ owe? F&Sifl éﬁen%“ﬁzt?&l% ﬂlslmﬁé‘& Pn Fhe side
way t hat { he elastic elenents DY est “ont he
poiPPPele e, passive digcigpisscaaponghisaitd Bathi igsprgt ﬁ@ éhﬁ grounting
shgﬁha@@qthe electronic circuit 8 is nmounted on a

substanti al | c- shaped nmpunt el ement 21 and t

el asti & B Fﬁ?@re@ SRR s, bl GRgE SO PR agp are
3 mmnhidécdhen eleesidnbdppddite ﬂ&Td‘tﬁreﬂDM Rtiihn@sekce et nZcunkiag element
suj;t abl e nmechani cal properties to apply the pushing
action against the cover 2a. It should be noticed that

5 he el Brstarahiy,cheictectrpuic povsmppinpescnih @2ipewemovited directly on
ggﬁﬁh&ﬁl 19HLEes, nost of the heat to be absorbed,

a signal circuit 23. The power circuit 22
corrpr i ]éé]éo%h%l pettgeg dhat rt%ﬁcmgmztm clergentel 49| comprises a plurality
32 Rkt 2 ohiiviahalyRLehia tﬁey pstantellbyic kbR nents 23b

el.ectronic ent s 2b, such as MOSF
fd?s%%ﬁﬁﬁwf 1%@85@@%E3n “Uﬂ@?htlon of the notor .
The sﬂgnahnmbﬂmnrm ﬁﬁumoﬁmrMﬁ@&ohnmmJpmba@emu@ucmﬁﬁmk:&om
ci 3 I '
elﬂg)g\iﬂrlécr)ﬁpg%?ﬁfet%ecﬁmaﬁ qheﬁ &? gh'tr @é cﬁ g%d or% %ES%EE%%% S type of
meuneridlosn the circuit board 23a |tself

As illustrated in particular in Figure 6¢, the power circuit 22, in particular

the tracks 22a, is accessible through the mounting element 21 in such a way that it
can be placed in contact with the heat sink.

In practice, in the vicinity of the power circuit 22, the mounting element 21
has a pair of windows 24 giving access to the conductive tracks 22a of the circuit
22 itself.

As may be observed with reference in particular to Figure 7, the cover 2a,
which, as mentioned above, is a heat sink for the electronic circuit 8, has on the
inside of it a pair of protuberances 25 located substantially at the windows 24 in
such a way that it can come into contact with the power circuit 22, that is, with the
conductive tracks 22a.

Advantageously, between the conductive tracks 22a of the power circuit 22
and the respective protuberance 25, the machine 1 comprises a thermally
conductive, electrically insulating element 26, for example made of silpad®,

It should be noticed that to enable the element 26 to function correctly, the
clastic elements 12 are suitably dimensioned to press the power circuit 22 against

the heat sink with a predetermined pressure.
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5Preferably, the electronic power conponents 22b are
mounted on the side opposite the passive electronic

w@orepoeant s 23b with respect to the nounting ePEnEB08/055011

21. In the preferred enbodinent, the

el ectroni c power conponents 28b are nounted on the

si de opposite the cover 2a with respect to the
nounting el enent 1021. Preferably, the electronic
power conponents 22b are nounted directly on the

nount el e t shoul d be ticed that .
e bt P dh B s sed ROAFTICeEaRT T 4orey Wetation
elmmﬁhﬁs]Zﬂhgpmﬁmumﬂnmﬁﬂmakiy fasteni ng the passive

el eCt r ?ﬂé 1%%@8%9@{1@ 122'3 %rel%teglgﬁéjdcgn r({"@é?ﬁ?d Q ]i%lInge the

t he
t hlatShmﬁlfoCSQPIthddﬂ thyrmowring chinggmt élhr rents from f | owi ng

on a pr precusi flﬁté'le{sut: Qﬁneﬁ’[sgﬂt arP8e tﬁ%@ﬁQ@ dpf¥ the pushin ing force

deterlorated by type af curren
| At i rcomagneni p)érf#lr: CRAVEF GiFsutti $but athoph@akigethe structure
Cilyptistatid?, in particular 20the tracks 22a, is

oo e ML RS TR R L2 43 B oo v

sisats.of three, the clommatsiioeach set blithred loding spaced att dmgukaovmervals of
Cl lrng'.' 1h tég pretfé}?ed%dnjﬂgnte 1k e@tlc 2t s 2 B lg %fus]%g% force
w ndows C

. 87 access to t e conauc |ve
ofoftapprogimad wﬂi«g itself. 25As may be observed with

ref er ence 'hghip(ﬁf thé G5AI whén ﬁie%rvgr i tplatsclg% oft %’ee(fasgn : the elastic

ned abave, is a
%%?%?% flé gleglrong Cirgpit &, égql@%.tb% Ce‘ren 3 hareaﬁqough to
Ofgupfaﬁfeﬁb@ﬁ@:hd&ﬁt Axchogal echikultsd gtics! Y3 aslldwiean Optlmum
Wctrolﬁne%ﬂﬁ oikg ﬁ%l%t?l&]%ﬁ \%a%geen%%ea?legggnq%%fr%%{ h é%sglf c[P I;rhe stator

conddioes.ve tracks 22a. SOAdvantageoust, bet ween t he

CONAUORNE BRSP4 0bs, ENRPNr CIGRHLE B2 AAJIANT. he

respective protuber

t HRYRHPR }‘Po%téml?éﬁtsl g pr@fl@@tl of @atleryinghafeip 247 hrg)tr@d@geﬁnm the
ZQOVér@fat%@ h@m%@eﬁo |;igpad(r) I't Sh0U| d be

o e oL Bt b Bk R S B 2 i

diang isi cover thare ﬁsmtdrb@seﬁ @uasket 29 tietiid prégedgghingtihe cover at

3%@@0\)@? 3l b§ tﬂ]e el%‘uc L18n 8§ Qit &0 glrlla%gntgerlr?gs an effective seal at the
terminal strip 27 when the machine 1 is closed.

This invention also has for an object to provide a method for assembling the
machine 1 as described in the foregoing, and, again, the description of it is limited
to the parts necessary to understand the invention.

The assembly method comprises the steps of preparing the casing 2, placing
the stator 3 with the windings 5, 6, 7 in the casing 2, placing the rotor 4 in the
casing 2, rotatably connecting it to the latter, and preparing the elastic elements 12
on the stator 3.

The mounting element 21, with the electronic circuit 8, is then placed on the
elastic elements 12 in such a way that each of the end portions 14 of the flexible
portions 13 is located at a respective tab 17.

It should be noticed that at this stage the clastic e¢lements 12 keep the

electronic circuit 8 at a distance “d” from the stator 3, further away from the stator
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8 For exanple, if silpad(r) is used, the pressure
required for correct operation is at least 1.5 kg per

W@Q aned1eent i metre. The el astic el emrent s BCI/E32608/055011

designed and distributed to optim ze the pushing force
applied to the nmounting el enent 21. 5In particul ar,
the elastic elenents 12 are designed to apply the
pushing force at the conponents of the power circuit
22 but wi thout making the structure hyperstatic.

I n,the .enbodj nent |II§)ét ated, the elastic elenents 12
ar BayTtys ghen (hgmeoteids chsed of three, the elenents in
each s &"huigfontehﬁle endied hp cigad atle akastingearts il Dtpashy/tle 2letronic

tol2 ref rred nent. e elastic
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to guafBnped S&‘@dﬁwh@@ﬁe B ePeR éé o] frlgcttomﬂ ekt &ml fagen it
al th oy @glﬂgml mum 15connection to be mai ntai ned between

t he el ronic circui.t Ltsel nd. the s
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not i cedihe higal- mnngheommem mgk@8it besikde ntot Ivemipensaian adssembly
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that Is gresse al nst the cover e cover
by t hellePEstse tey epipr sambe astmblehian é]PFt éré flifignglnmanner until

efﬁtﬁﬁg ihegome alhd ak r&lb@d%ﬁ[ﬁﬂﬂr’dﬁ aalzhléﬂ drk PoPdesvhied. t he
macni n

Foc M it el RGN e hopssd B e ot et iep 45 Alscironic

2 Siauih ﬁsnﬁsattedskeeieﬂ]e ﬁattaaedlemnoﬂthesthmr 8gad kasinghd, again,
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The means 35 keep the end portions 14 in a position suitable for insertion
into the respective holes 30.

The mounting element 21 is preferably made of moulded plastic material
and the conductive tracks of the electronic circuit 8 are buried in it, that is to say,
the conductive tracks are formed at the same time as the mounting element 21 is
moulded.

The invention has important advantages.

The elastic elements and the leaf-spring portions make the motor totally
dependable in terms of both heat absorption and electrical connections.

The solution 1s especially advantageous for sealed motors which, although
they have no openings giving access inside, can be assembled in optimal manner.

The invention described above may be modified and adapted in several
ways without thereby departing from the scope of the inventive concept, as

defined in the claims herein.



300n the stator 3. The nounting element 21, with
the electronic circuit 8, is then placed on the
WwWe@k@eneaox!l enents 12 in such a way that each oOPCT/IB20e84$5011
portions 14 of the flexible portions 13 is | ocated at
a respective tab 17. 10 It should be noticed
that at this stage the elastic elenents 12 keep the
35el ectronic circuit 8 at a distance "d" fromthe
stator 3, further away fromthe stator 9 than it is
when t notor .j s cl osed . Thus, once the mytor 1.
is cl OS’E%?O%eﬁealtﬁ%ﬁ&fa@S oF By eniion vy TR e i grlnically
ci equinalenBelrgmintsst t he cover/heat sink with the
required force. The ends 14 of the wi ndings
are then soldered to the respective tabs 17 to 5make
an excellent, solid electrical contact between the two
parts. The next step is to place the cover 2a on
the electronic circuit 8 and fasten it to the casing
2. At this stage, as nentioned above, the elastic
el ements 12 push the circuit 8 towards the cover 2a,
while the soldered flexible portions 13 allowit to be
noved 10t owards the stator 3 w thout conprom sing the
el ectrical connection. The |eaf-spring portions nake
it possible to conpensate assenbly "cl earances”
wi t hout creating stress on the material, above all, at
the solders. In practice, the notor can be assenbl ed
in the traditional manner until fitting the rotor and
the rel ated supports which are not described. 15The
elastic elenents 12 are housed in the stator and when
the el ectronic



circuit is inserted keep the latter clear of the
stator 3 and casing 2. Advant ageousl y, the end
w@erwioemss 14 of the wi ndi ngs protrude from t hePEDIBDISAFS011
el ement 21 through suitably |ocated respective hol es
30 where the conductive trackg, on the side opposite
the stator 3 with respect to the nounting 20el enent
21, are provided with the above nentioned tabs 17 to
whi ch the ends of the mﬁndings are sol der ed. The
means 35 keep the end porti8 14 in a position
suitable for insertion into Srespective holes 30
The nounting element 21 is preferably mde of moul ded
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connecting means (11} comprise a plurality of elastic elements (12) for pushing
the electronic circuit (8) away from the stator (3), in particular towards the heat
sink (2a).

3. The machine according to claim 2, characterized in that the stator (3) has a
plurality of seats (20) for the elastic elements (12).

4.  The machine according to claim 3, characterized in that the stator (3)
comprises a metal portion (18) at least partly coated with an isolating portion (19),
the seats (20) being formed in the isolating portion (19).

5. The machine according to claim 4, characterized in that the seats (20) are
cone-shaped.

6.  The machine according to claim 4 or 5, characterized in that the seats (20)
are substantially tubular, the elastic elements (12) resting on the metal portion
(18).

7. The machine according to any of the foregoing claims from 1 to 6,
characterized in that the elastic connecting means (11) comprise a flexible portion
(13) of the winding (5, 6, 7), the electronic circuit (8) being in particular rigidly
associated with the winding (5, 6, 7) at one end of the flexible portion (13).

8.  The machine according to claim 7, characterized in that the flexible portion
(13) has a first arm {15) substantially transversal to a coupling direction (D) along
which the cover (2a) is applied to the casing (2) to form the enclosure (10), the
direction (D) being in particular parallel to the axis of rotation (R) of the electric

machine.



Clains 1. An electric machine conprising a casing
(2); a stator (3) fixed to the casing and including at

wo eageuane el ectrical winding (5 6, 7); a rotPCT/[BRP08/055011

housed in the casing (2) and rotatably connected to
the latter; an electronic ciruit (8) for powering the
wi nding (5 6, 7) at least partly housed in the casing
(2); a cover (2a) for closing the casing (2) to fonix
with the latter a sealed encl osure (10); a t erm nal

PP e by LA SR hirion

g i (ﬂB)hhasra} sosad himd ¢l &) Isebdm&mhllp q)mdlleletd thé Cbt@)ihh% ldggétﬁm (D), the
| EC [

e@%céﬁg? Pctu tgrggg?lﬁg Bn 5?1{%10&1;31) hglsd?y( %sgj)(:lgtteﬂ ﬁ]a%' (%ng (5, 6,

€ cov
beT)wgonﬁaumﬁtbft s@eudamnﬂl@t it also conprises elastic

cormeome amesa&&%)ngore@fﬁ% Be tﬁ@%ﬁg&ngmaﬁassamh B)o 9,

and the electronic circult
acdwragicnged & élvaéulhpqmp@%rra@% rB2xépri keepiat the Hiexible portions

el @3} i€ peRRARE &hm@cm&ﬁaﬁn (1l6h)in GORRIt chesuRa Bk Yo drin¥citdn with
for pushing the electronic

gstl c. el.enent ,%12)
C|t B HietQHs POYERFIERE At he stator (3), in particul ar
t oMar dihet hﬁc]lnﬁatacsmrﬂiﬂg( ﬂg)my (ﬁ'hthTEhﬂ)reE@ﬁﬂg R degrli Ngo 10,
terized in that t at or
bibitaRlef o B A LEHRAS kBl L5 B R Ind'3BrRonic
4 cn'{:hlé (ﬁhdhc redastie qushinagneas dl13) np@atlmgmr @ettieniar édtwoen the
t r&?étoﬂ(ﬁ?aﬁdt%%{ouﬁﬁﬁg SI@H?BH %‘P? a metal portion (18) at

| east partly coated i solating portion (19)

t He- s él@sme@me @é?%émgotq@w iof R eforageimgt Flagnpdrach onto 11,
( l)ﬁ)sracteﬁzedﬁh&hﬁ&ﬁéﬂél&ﬁr@@@fﬁlﬁtr{@ Edinpitsal E'béwer c1rcu1t 2 c}

chara er|z |nth e seats. (2 are c
oA et Betien ol Srctbh ipresing, Shss oAb Ito 12,
c h:hmacihﬂzedaadhat nhe dladtranfrecismit(8) (d2jrisas & signidsiranit (28)] y
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thermally conductive, electrically insulating element (26) between the power
circuit (22) and the respective protuberance (25) of the heat sink.
19. A method for assembling an electric machine (1) comprising the steps of:
preparing a casing (2); placing a stator (3) with at least one winding (5, 6, 7) in the

casing (2); placing a rotor (4) in the casing and rotatably connecting it to the latter;



10. The machi ne according to any of the foregoing

clains from7 to 9, characterized in that it conprises
woreane69185) for keeping the flexible portions PABIB20081055011

particul ar the second arm (16) in a position suitable

for connection with the el ectinonic power circuit (8).

11. The machi ne according to any of the foregoing

clainms from1l to 10, characterized in that it
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(2a) to forma seal ed enclosure (10), the cover (2a)
constituting, in particular, a heat sink for the

el ectronic circuit (8); the method being characterized
inthat it conprises the step of providing elastic
connecting neans (11) operating between the stator (3)
and the electronic circuit (8) to press the electronic
circuit (8) against the cover (2a) and to enable the

el ectronic circuit (8) to be noved closer to the

stator (3) when the cover (2a) is closed. 20. The

nmet hod according to claim19, characterized in that it
conprises the step of rigidly connecting the

electronic circuit (8) to the wwnding (5, 6, 7), in
particul ar by soldering. 21. The nmethod according to
claim 20, characterized in that the step of providing

el astic connecting neans (11) conprises the step of

pl acing el astic elenments (12) between the stator (3)

and the electronlc CIrCUIt (8) 22 The nmet hod
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