WO 2011/ 054067PCT/ BR2010/ 000360 1 MOUNTI NG ARRANGEMENT FOR AN ECCENTRI C
SHAFT I N A REFRI GERATI ON COMPRESSOR Fi el d of the Invention The present

i nventi onwoebarn®4de® a constructive 5 arrangenent to provcdBR201MNES60
effective bearing of an eccentric shait in the block which carries the

conpressi on nechani sns of a refrigeration conpressor, whether small, nmedi um
or large, either hernetic or not. Prior Art 10 In sone prior art
constructive solutions, as illustrated in figures 1 and 2, the nechani cal

assenbly of the refrigeration conpressor is basically, fornmed by a block B
conpri si ngM@UNTERE¢ hAaBRRANGEMENThe HOR erAr BCCBNTROC s ShEidTal | YNj odr nal | ed
an eccentr§§F§ﬂ§é§A$PbNm@bﬁ?$ﬁésé§ rotatively driven by an electric notor
of the conpressor, Tor inpellTing a conpression nechanism In the prior art
conpr essorFahdtefictheninvéethoror 30 general ly conprises a stator 31

attached tp,d he bladk,B, and,andiQpr 32ddmedhy ascorecaseyndcwhich are
nmount ed 20 permanent nagnets, said rotor being nounted to a free end

porti oR 22ofaRgRnete i BreVAEe 20 WAFeh efiGecie akrariydotfnaf® y from
the shaft dudedfkridn s conpresId consktkuctwinsh theadowsy endeportion
of the eccentric shaft 20 enerallyigarries an oil punp 25 40 for punping
oi | from am GiieSThp, det9 T a Tonér poFELERT8F 18 cofiBFBEEEFEhel |, to
t he novablwhe@res shalhe hedien o0 berdebrecabed. hénméaigeorehotgerati on
conpr essors, . se of the scroll type (figure 2), the eccentric portion
21 of thegg%ggiﬁéggr[c shaft 20 drives a conpression nechanismin the form
of collPs 50} #P0AtPHiagalast csaEt it arrPiosens el agi vélrsteatad

det er m nes; 4 he j\p|Ades 10f shhe sonprigssi-HBENAN SMsddhdI18ET BFocahing

conpressors (figure 5), the eccentrjc
P re rié%ratign compressor 1s basically. formed by a block B

comprising a shaft hub 10, in the interior of which is
radially journalled an eccentric shaft 20, which is
15 rotatively driven by an electric motor of the compressor,
for impelling a compression mechanism.
In the prior art compressor construction, the motor 30
generally comprises a stator 31 attached to the block B,
and a rotor 32 formed by a core around which are mounted
20 permanent magnets, said rotor being mounted to a free end
portion 22 of the eccentric shaft 20 which projects
axially outwardly from the shaft hub 10.
In these compressor constructions, the lower end portion
of the eccentric shaft 20 generally carries an oil pump
25 40 for pumping o0il from an o0il sump, defined in a lower
portion of a compressor shell, to the movable parts of
the latter to be lubricated.
In large refrigeration compressors, as those of the
scroll type (figure 2), the eccentric portion 21 of the
30 eccentric shaft 20 drives a compression mechanism in the
form of coils 50, mounted against each other and whose
relative movement determines the volumes of the
" compression mechanism.
In reciprocating compressors (figure 5), the eccentric
35 shaft 20 presents an eccentric portion 21 to which is
coupled, generally by a connecting rod, a piston (not

illustrated) of the compression mechanism and which is



35 shaft 20 presents an eccentric portion 21 to which is coupled, generally
by a connecting rod, a piston (not illustrated) of the conpression

mechani snwendivdzi@ah is WO 2011/ 054067PCT/ BR2010/ 000360 peTiBR288¥h0dIs0 t he
interior of a piston hub 60 of the bleck B. For the constructions of
refrigeration conpressors with higher capacity or |larger sizes (generally
for comercial use), the | oads received by the eccentric shaft are 5
substantially high and result not only fromthe conpression forces, but
mainly, fromthe | oads resulting fromthe el ectromagnetic force of the

not or, whiktbused partheuliatrtyioel efaat pupbant hebnébopfsthet plbekoBe t he

begi nni ng @t 'Eﬁeo%r?éﬂ'ﬂfb@{?ﬁémofo%rﬁ& 'e%tfi%q{*a@&ﬁgi—eégopnythas .
conpression, the conpression torce F, whi actuat es agal nst the eccentric
end porti oxtPNeBf capectereftr 8TIRA! 61265 i(geperpdhit £od FPMREFadter to a
first and &gep, seoand 1epddorkiceivil, By Ofhé heesdw@ldriwb sHhf GLhe bl ock
B, applying thereto first, and a econdu&S coqgre55|an derived force FI,
F2. The fiT3rSGMtitbhd z’&@g‘res@? n d&SYEd fortes OBLY F2REPPIi &GSt o the
shaft hub démpeasdsioni fipacest obulte nladtilgr, af tonghtlye ubdadsr aklselangyl ar _
di spl ace”ef‘é?rﬁ‘é"%gﬁf Leonéééxsoé?ae 1 gn; now nal, pgsi %f&(e)n’moltcc)E ng4&yakignment in

relation to _ npr essi nechanrsm  I'n a Known corpr essi on
const r uct i eyt asubxehyl aeilleyant] ugpert sdhei mdéteur starti,n bdfehet idebl ock B

is in a si Pml?iﬁ&eofF@ﬁecé;?éfét%n%évéﬁﬂ %@%&E?oﬂ%ﬁ@éhﬁn@%&?”ﬁ Y
defined by the eccentric shaft and the rotor, 25 1s below the points in

whi ch1fhe PoFiRE P8SuI TPTRIESTDIRR he LESNIFTRT VTS Ber &4PL6F oF - t W81€8npr essor
grfe appl i %Ebtlhéhtéahouﬂgféibl%tf Uthéereé@éﬁ?ri@ate_nébepb%&ohh@ﬁng:_bﬁ akhe o eh
eformations,there ca SO_occuyr nmanufacturl g,geo tri,c deviations, I C
i ncrease tHe- T Sat§ gﬁﬁ?%tt o%gsoltshetlé%%m‘?tr%gs fttrg% ilﬁ‘tcrgglra??%nato t he

associ at edf erstmeEm$ tod 4 heecomgr esdi portrechahl sni2i apathenghafenhobr e t he

ol ectr ook rs PhECRIbLK 8 RO ISATY SSRlec RO IPLO aRRE! seblfa | |
rotat @5i t GOMPNesS BB r deatived, forem Fhst 4. | Bhehifdirstheardcencond shaft

20 is statdQperdss bt haktsveadi @brhear Fngs mei agriree fomideshazd
resulting fromsaid el ectromagnetic force upon , ,
hub 10 tend to impart to the latter a highly undesirable
angular displacement away from its design nominal
position, 1losing its alignment in relation to the
20 compression mechanism.
In a known compression ‘construction, as exemplarily
illustrated in figure 1, in which the block B is in a
single piece, the center of gravity CG of the movable
assembly, defined by the eccentric shaft and the rotor,
25 is below the points in which the forces resulting from
the compression operation of the compressor are applied.
It should be further noted that, besides the angular
deformations, there can also occur manufacturing
geometric deviations, which increase the misalignment of
30 the eccentric shaft 20 in relation to the associated
elements of the compression mechanism, impairing even
more the efficiency and durability of the compressor.
Upon motor start, the electromagnetic force is applied to
the rotor-shaft assembly, so as to rotate it in high
35 rotation, in an instant in which the eccentric shaft 20
is stationary, with its radial bearings being free from

the load resulting from said electromagnetic force upon



WO 2011/ 054067PCT/ BR2010/ 000360 3 energi zation of the notor. At the notor
start, the radial bearings of the eccentric shaft 20 support the whol e | oad
of the elwotwomagmeti c force applied to the latter. Thi scapRomanizn of

el ectromagnetic force generates a bending 5 nonent on the eccentric shaft
20, which results in a tension force on its structure, tending to cause
deformation of said shaft. There are known sone proposals to mnimze
undesirabl e deformations in the shaft hub 10 and in the eccentric 10 shaft
20, produced both by the conpression | oad and by the el ectromagnetic | oad,
at the stasthenfitaeionnmpfesbormofoknomh sbkeumbopyr sohtritl, | tder atedaln t he

o aw | : : o . e . ¢
the ecoent Py af EREE bEGEARTEEAEhER B LALLEI0078B000L LS, LASIE 2081 0% e
| att er andof othesedrdtpompoprtdics fogwe iaprtlaimd | ewethe¢nlpskari-odhis t he

shaft hub gpgh { Bavbbghokhe 18R Hag LY fHY sSndPAdEeda HaweMeh this
sol ution does not avoid the negatjve effects regarding the_forces resulting
from nountTPEeRhe Db FBEoreTERtY dh &R@LHor2? on W Iher88EAREr it sRaft 20,
whi ch def i fess ddnaxifalrcext eisi ofcsn esantickever, sudridient tor wawski ng the
rotor 32. Cgger negativg aspect o% this prior art solution is an

undesi r abl & hRATRVER  uRBcERpraBl @  Fnerease in the conpressor height. 25

Q her knowhhene utiren, kben omel |prsposdbsl, tonohudiesi 2de updesiisiabd eof an
axi al ext ecﬁ‘éf&gmés’%ja{;ﬁs_ QrCenhs ! %g%'f%”h peyend, jhe 1§e MG oRRkLen, for

journaling sai in a second radial bearing space romthat or those
provi d8d iphakle PRverpxndusted heoshably Hule TAMBrespienRod @ predel's sone

i nconveni efkese1 AEPAEMAGhED i Ehechact at hehel bt dPESoROLHE! EBIBRLEsbRe bending
forces on the eccentri¢ shaft, mhlch,i ill carries the rotar in cantilever
in relatidh toRP¥R sRAFECHAB: CEREr heguPFYatedped? ofhEhi SrprildPsart
sol uti on iprépeséactiddiaiadiingcannet el @pplexeedndiono dhe t3or okchdtiype
conpressor;s asigcechp éﬁgsgcc%n ressorsaEhez%ccentéig en poiéign %1 of the
eccentric Shaft 20%s mounted i trércnasl’}f‘y Y 0%Che THM" 48 rrbc-Fy. o
2011/ 054067RIT# BR2GIDID003IBPpbritn  rodetheo byeteomeandie q obltem einslcussed
above, in go£ONDr easapoukel foss fofeer Mk 189 Reakl N, Lenpesharti ed out
t hrough thHe eccentric end portion 21 of the eccentric shaft 20, as it
occurs in i%He §@@ﬂ4nty@éc the electric motor rotor is mounted.
However, this solution does not avoid the negative
effects regarding the forces resulting from mounting the

20 rotor 32 in an end portion of the eccentric shaft 20,
which defines an axial extension in cantilever sufficient
for mounting the rotor 32. Other negative aspect of this
prior art solution is an undesirable and even
unacceptable increase in the compressor height.

25 Other known solution, also not illustrated, includes the
provision of an axial extension of the eccentric shaft,
beyond the eccentric portion, for journaling said shaft
in a second radial bearing spaced from that or those
provided in the interior of the shaft hub. This solution

30 presents some inconveniences, among which the fact that
it does not eliminate the bending forces on the eccentric
shaft, which still carries the rotor in cantilever in
relation to the shaft hub. Other negative aspect of this
prior art solution is the fact that it cannot be applied

35 to the scroll-type compressors, since in these
compressors the eccentric end portion 21 of the eccentric

shaft 20 is mounted internally to the coil assembly.



5 conpressors, it is proposed a solution (figure 2) according to which the
eccentric shaft is axially extended beyond the rotor nounting portion, so
as to be wouona@sk@d i n anot her radi al bearing, also attachakbmoobssobl ock B
which, in this case, is required to be 10 nandatorily nmade in two pieces,
for allow ng nounting the eccentric shaft 20 already containing the rotor
32 attached thereon. In the constructive solution nentioned above, the

el ectric nmotor 30 is positioned between two radial 15 bearing regi ons of
the eccentric shaft 20, axially spaced from each other, avoiding the
condition oh atridachity bhertomer tihe apreklemsidiscoissidde aocgentria shaft 20

which is L. .C L l.eve /'t h i r Qvi y e.tWo- pi ece
bl ock B, fﬁﬁ“‘éﬁ% %?ro?%!rl%& t{llo%%viIgo%ogﬁs%l#edoc%eob(ea?év\%g%@heg%]orbges whi ch
support theasttedt pus shafqualo, the neatenhyidi spldaceeeten Ph ohi $heol ution

(figure 2)e-g8RPrPEATENGFES AT OVided kN occurs in the scroll-type
arespecti vebl ockportion. Neverthel ess,this construction generates several

probl ers rePEPEFSEBTS5 pidj edtS RENHAERDr ¢ anBOheE&RBI v .(ELAYE@dr ddynani ¢

bearings, patapeiggS SuChwas dd | HHENtecE&OHMEENE i Shaytand sshapdirg 16/ rors
are crucial_for t%ebade% a%gﬁgperation of . the nechanism 1In thg sg}ution of
the two- pi 86eBRGeK PEYPRte - BeaT i BgUPE TP oPPded O 3P s&Parst &°
conponent sjotheahbeadt iimy afhotherassenizlly Yescendri alsaf &taadhbédartiongs) is

a criticalpLogess.. r eAul,bing each C&F@Q”%’%}%et,o pLesell, eX68! 1 €01 pe
manufacturing quality, precisé control 1n the nounting-operations, and
resi sti&nt wandaEeriivnsadei A twe pirpese 85roflaecwdps mMeUid ngartingbl es

i nherent to-tbgrproCesharONCeot hg1waapor tharaivhhgh deld nedhs twe-pi ece
bl ock are affixed_to each other during the nmounting of the WO

2011/ 054067 PEXFBRB0TBPHOOBE0 5 eccentric shaft 20. Al though providing an
adequat e beari npef orcdec@eeEN¢ i Csolution mentioned above, the

electric motor 30 is positioned between two radial
15 Dbearing regions of the eccentric shaft 20, axially spaced
from each other, avoiding the condition of attaching the
rotor to an extension of the eccentric shaft 20 which is
mounted in cantilever. With the solution provided by the
two-piece block B, the center of gravity CG is positioned
20 between the forces which support the eccentric shaft 20,
minimizing displacements.
In this solution (figure 2), each bearing is provided in
a respective block portion. Nevertheless, this
construction generates several problems related to
25 project, manufacture and assembly.
In hydrodynamic bearings, parameters such as alignment,
concentricity and shaping errors are crucial for the
adequate operation of the mechanism. In the solution of
the two-piece block, since each bearing is provided in
30 separate components, the mounting of the assembly
(eccentric shaft and bearings) is a critical process,
requiring each component to present excellent
manufacturing quality, precise control in the mounting
operations, and resistant constructions, with the purpose
35 of accepting the variables inherent to the process, once
the two portions which define the two-piece block are

affixed to each other during the mounting of the



shaft and sol ving the issues regarding the nounting of the notor, the
construction in separate pieces and the 5 nounting of said pieces involved
in the prwoustiemeef the two-piece block and of the conmpresR0mn/eesenbl y
generate process conplications, sincesone cannot guarantee the
concentricity of the shaft hubs of the two-piece block portions, making
critical the alignnment of the respective 10 bearings, causing operational
probl enms and consequently conprom sing the perfornmance, reliability and
useful |ife of the conpressor. Figure 2 shows each conponent used for
nount i ng tdéeceémbripi sbefbl ek B of the conpressor and how this nmounting can
15 be carry ]| onstr, i an, ack B.p e I .hl ock
portion BlAg%}agg&sleégﬁgggﬁgékgﬁora#?ﬁl%%ze, bllgenerl% I {/gfo?%llédgffgéé%%ﬁ%ot her by
fixation nedst suneh selsmrewshe. IFEfagsar regandEnd c dMgouneunt be® Bf orm
bearings Mne Mho#diCh, ciidi Bbhyt#hbhibhe 131 ab8paBdteCoisidddit snthend0 fixed
parts of the assenbly. Thg eccentric shaft 20 apd the rotor 32 formthe
novabl & a§§%ﬂ%¢§995%%nﬁ?§ oP1ERES| hEALYEH IR FAEePEPIMREIPRCEhvERtences of
t he known twmspieics i BEosR| WhidoRE, tHe i Sompeneldt abpeablof geherptesent 25
invention to provide a.mounting arrangenent for_an eccentrig¢ shaft in a
refrigeratfon cormpress ST AHE ¢ yFaitsci8Sed" HBoVe, SR o&ée

i nprovi ng ¢hrcerbringtpf ofhetleecehaftc sl tof tthet hewsabiead i paedknount i ng
of the radiale hsat! NSl figdcpl paLg1 DEACKa) #nhbnt SoaNehlCLoaDLREL ol the
present invention to provide a constructive arrangenment of the type

ment i 6Red REDVEIIThi CRUSILAGN IRerathiorret oPFRPILERNS rasdil EPRGeAMERTL e

el ect r omagistph €oh 08 £y a@ﬂef%@ﬂf&maﬁ@gpr essigpiiorgeann LiBeragsenbly formed
by the eccentric shaft and by the 35 shaft hub. It is also another object
of the predentR§ RyRMRTSR?D: provi de an arrangement as cited above, which
all ows Wr2dd<¢ 054063WETEBRRA0 LOMR36 used for mounting the two-

piece block B of the compressor and how this mounting can

15 be carried out. In this construction, block B presents a
first block portion Bl and a second block portion B2,
generally joined to each other by fixation means, such as
screws P. The parts which compound block B form bearings
M1, M2 which, jointly with the stator 31, constitute the

20 fixed parts of the assembly. The eccentric shaft 20 and
the rotor 32 form the movable assembly.

Summary of the Invention

In face of the inconveniences of the known constructive
solutions, it 1is a generic object of the present

25 invention to provide a mounting arrangement for an
eccentric shaft in a refrigeration compressor of the type
discussed above, which allows improving the bearing of
the eccentric shaft with the self-aligned mounting of the
radial bearings in a single block.

30 It is another object of the present invention to provide
a constructive arrangement of the type mentioned above,
which minimizes the deformations resulting from the
electromagnetic force and from the compression force on
the assembly formed by the eccentric shaft and by the

35 shaft hub.

It is also another object of the present invention to

provide an arrangement as cited above, which allows



6 reduci ng the conpressor height. These and ot her objects are achieved

t hrough a nounting arrangenent for an eccentric shaft in a refrigeration
conpr essowoebi1ttdzgsype whi ch includes a bl ock, conprisi pgrBrRRO®BII60 hub
having a first and a second end portien and housing an eccentric shaft
presenting an eccentric end portion, projecting outwardly fromthe first
end portion of the shaft hub, a nedian portion radially journalled in the
shaft hub, and a free end portion carrying the rotor 10 of an electric
notor. In the arrangenent of the present invention, the first and the
second endrpduting ohet bemphaktohuhedghtne respective radi al bearings for

the nedi a i of .t e | C aft, .ther j rQvi upport
menber 15“&%?%% ?gdféﬁﬁgﬁrﬁégﬁg%%%p ?%gagg%ﬁggﬁpé$$%égﬁgt§.bﬁﬁgfﬁg end
portion ofarhengesentrifomshafit  eeerntyia mhaft ngnpor t red niliesRrtpod ect s

axial l'y an&&gﬁ%@ééy agt wﬁégwpérgm&ﬂeiﬁemahgegapg&b&n owprds ible first

end portion o he shaft hub, “said nounting portion being di Sposed’20
ext ernal | y2t 8PRRE EREF thalidhrduhdr the2REdiParf MY oPNOf PPREIBECERCY i ¢

shaft, thenhé@tohgbainmngeadéhkedct gnafe NPHEGEMNEGi ROT binoNecOaseNiEi @ald y to
the eccentric_shaft _and sgnroundi%% tqe aft hub._ln the gropozed

sol ution, PAECHPBCkPIBYSHEIRY PHENETHY 428 Jiliyl B HPEcENIpPEIERLE t he
al ready neof i dnedshafanhabesarmédied porcdnst redirddy gesemiallyedndn

al i gnment t en ar.t rryi adi ri.pgs ially
spaced fro§$%a%ﬁaggggggén n%réh?&éﬁ%%#@[ﬁé%e %%t?%gkxgﬁgrkggtgﬁ%Fg affixed
to t hdOeccehtancebpatricThasorthe 30 rotor of the electric notor occupies,

in the assgibkye ahelHdneol needaente Woibsihat iof, dia sihaf thbul; Jseduci ng

the vertical _di nension of the conpressor and all owi_ng the el ectrgonagnetic
forces prodfifedty SREIt 0P BETEPAN eBLt e HEt MU sH&EEen a
regi on cont@speds 3%e bebvean vahtinhgdi dorbaald nesdidm pbheionobds thiehe

ConStT ot 90 B OPRSe ol L BLL e e Aol Br 0" SLSRoSL WlRELNO)
15 which is formed by a coupling portion affixed to the free
end portion of the eccentric shaft, and by a mounting
portion which projects axially and radially outwardly
from the coupling portion towards the first end portion
of the shaft hub, said mounting portion being disposed
20 externally to the shaft hub around the median portion of
the eccentric shaft, the rotor being affixed to the
mounting portion concentrically to the eccentric shaft
and surrounding the shaft hub.
In the proposed solution, the block, by being formed in a
25 single piece, presents the already mentioned advantages
related to construction, assembly and alignment of the
component parts, carrying two radial bearings axially
spaced from each other and around which the electric
motor rotor is affixed to the eccentric shaft. Thus, the
30 rotor of the electric motor occupies, in the assembly, a
height coincident with that of the shaft hub, reducing
the vertical dimension of the compressor and allowing the
electromagnetic forces produced by the motor. to be
applied to the eccentric shaft in a region contained
35 between said radial bearings.
In other words, the construction proposed herein allows,

due to the provision of the single block and of the



7 support nenber: approximating the force-bal ancing plane to the | oading

pl ane; providing two or nore radial bearings in a single block; mnimzing
t he nmountwogositps7and possi bl e nounting m sal i gnment s; poptBRY@IG0EE6H he 5
hei ght of the assenbly; reducing the munber of conponents; and enabling
smal | er bearing gaps. Brief Description of the Draw ngs The invention
w Il be described below, with reference to the encl osed draw ngs, given by
way of example and in 10 which: Figurelrepresents, schematically,apartial

| ongi tudi nal sectional view of a scroll-type conpressor, constructed

accor di ng gwppdet predibedr:t ansldraithargi fidne theaf fohwd- ket ameting npd ane

si ngl e- pi ece hl,ock;, 15. Fi gure2represents, schematically, apartial_ ;. :

| ongi t udi nal gtel%:?i olnoa dl\/rll ngfanaeo’scrp(ﬁq\':]t@lﬁlg g%r‘ﬁ?r esoé%r mcgz)gr?st %&gtlg&

accor di ng beariegprinraasinghd kbbapkisnhgimiztngptbeemblhotkngastypsg a pair
of radial heari Bossapdean Reenll ¢ mhalligime05e GpELANZIAG ORres.
nmounted an 20 electric notor rotor; _ :

Fi gur e3r eph@s@ht s, ShenbhPcaldSEAPAFY 1 al TEENGLOGI nBlRese Y HRY  vPéw of a
scrol | - t ypeomesmeess pr an@ogsibuchgdsmgtoedi bgatonghgapsesent invention and
conprising a single block which defines,a shaft hub 25 provided with two

i nner r adi 21 PP RGEILHROMARERCES PERYRREFed an eccentric shaft, having a
free end pri¢ i tnvéent tant wlh @vebeankd scaribadhpdalew elwecthi eefiorenceotor of the
conpressor,, Fi gur rep a l i tudi nal..secti ie rt 30 of
t he assenbt?rilé:i ?#ﬁgfrégfieddlle%ﬁ# Su’regg,@%g]ut I I%ﬁgt ra%i %ggglpégn;\%r?%c??lve

vari adf i whwhdleh an end face of the free end portion of the eccentric shaft

i s copl anaf; d¢-d he annuladp.eidk face of sbhemaesend1§nd poytiop,etithe shaft
hub; and 35 Figure 5 represents_a partial |ongitudinal sectional view of a

reci pr ocatiREt Yl RdhpPESEdPnat oMU e P aREHPH NGYPD FREPHEESOAY
invention,cadpristed actiordlieighl 6K tMdl Chrior art and having the

shaft hub defined in a single-piece block;

15 Figure 2 represents, schematically, a partial
longitudinal sectional view of a scroll-type compressor
constructed according to the prior art and comprising a
two-piece block carrying a pair of radial bearings and an
eccentric shaft, in whose median region is mounted an

20 electric motor rotor;

Figure 3 represents, schematically, a partial
longitudinal sectional view of a scroll-type compressor,
constructed according to the present invention and
comprising a single block which defines a shaft hub

25 provided with two inner radial bearings, in which is
journalled an eccentric shaft, having a free end portion
in cantilever and carrying the electric motor rotor of
the compressor;

Figure 4 represents a longitudinal sectional view of part

30 of the assembly illustrated in figure 3, but illustrating
a constructive variant in which an end face of the free
end portion of the eccentric shaft is coplanar to the
annular end face of the second end portion of the shaft
hub; and

35 Figure 5 represents a partial longitudinal sectional view
of a reciprocating-type compressor, constructed according

to the present invention, comprising a single block which



WD 2011/ 054067PCT/ BR2010/ 000360 8 defines a shaft hub provided wth two
i nner radial bearings, in which is seated a tubular eccentric shaft to
whose fresoent/@esti on is attached the el ectric notor retemsrbioidessco
conpressor, an end face of the free esd 5 portion of the eccentric shaft
bei ng coplanar to the annular end face of the second end portion of the

shaft hub. Detailed Description of the Invention As illustrated, the
present invention is applied to a 10 refrigeration conpressor, of any size
(small, nmediumor |arge), either hernetic or not, of the scroll or

reci procat daginhgpe andshhich prlesgteyidedt heltimt eiwor igher sheldialnot
illustrate L Nngl i o] L i i.ngl jece,. a shaft
hub 10 havi 53 e 38" P FhEEh 2elReatstoaebbilas NS MUEE 5 hub 10
housi ng anweegentfiae shaft DXwRRhisncrprrleds tae ceteptrie @wdPortion
21 proj ecti-pgoputyyar ghy fémpidesdi f shnenchdorhicen 44 ehd hersbafdpgub 10.
The second end, portion 12 of the shaft hub 10 presents_an 20 annul ar end
face 12a wAPERIONn YondhEonpresEbriconttdtict PSR f FERLBERE Ay $he i s

copl anar taenanlendehdceatza of the teeendnédrEbrpsti 2 of the etestiric
shaft 20. ﬁsbillustrated in figure 3, the free end portion 22 of 25 the
eccentric shatt 20 projects beyond the annular end face 12a of the second
end portiopetidibédt BesshaptihubofOthehiihgenagon| | ustrated in the

constructi -l fi e and 5, f eaﬁég-f t free end
portion 22X§f%?ﬁ§%§§§5§?ﬁcggﬁaﬁFééo 'S 6ngﬁaggﬂiﬁg§ néggb %grgllel in
rel atildn tBefhtIarALLar ENTPEESECKla ®f BRE §é@@nd(%ﬁm{) or PPEAUTR2 FF t he
shaft hub 18rg&l { houghneet hdruslhiat edr t oy esent tR¥eNki@d1gan e al so
applied to the constructions in _whjich the end face 22a of, the free end
portion 22Fof PRB°RELBAL FYRSsABFt WBACB5PEESERES! ded itﬁlea Btakd ofpaded back
in relatioa tehéhe annotar idhdstaaeeda ot t beng@eondlertt p@& tiwbiich? of the

shaft hub &gmprises, in a single piece, a shaft hub 10 having a

15 first and a second end portion 11, 12, said shaft hub 10
housing an eccentric shaft 20 which incorporates an
eccentric end portion 21 projecting outwardly from thé
first end portion 11 of the shaft hub 10.

The second end portion 12 of the shaft hub 10 presents an

20 annular end - face 12a which, in some compressor
constructions (figures 4 and 5), is coplanar to an end
face 22a of the free end portion 22 of the eccentric
shaft 20.

As illustrated in figure 3, the free end portion 22 of

25 the eccentric shaft 20 projects beyond the annular end
face 12a of the second end portion 12 of the shaft hub
10, whilst as illustrated in the constructive variants of
figures 4 and 5, the end face 22a of the free end portion
22 of the eccentric shaft 20 is provided in a plane

30 parallel in relation to the annular end face 12a of the
second end portion 12 of the shaft hub 10.

Although not illustrated, the present invention can be
also applied to the constructions in which the end face
22a of the free end portion 22 of the eccentric shaft 20

35 is provided in a plane spaced back in relation to the
annular end face 12a of the second end portion 12 of the
shaft hub 10.



WO 2011/ 054067PCT/ BR2010/ 000360 9 Sai d rel ative positionings perm:t
different constructive arrangenents for the present invention, as described
ahead. Acwondimg4de® the invention, the eccentric shaft 20TBRRO®IONEE itS
medi an portion 23 journalled in two radial bearings M, M, which are
spaced from each other by an axial extension of the eccentric shaft 20,
said axial extension being radially spaced back in relation to said radi al
bearings. 10 In the illustrated construction, the bearings M, M are
defined by respective axial extensions of an inner surface of the shaft hub
10, said sda Eﬁleﬂsben@ob&tmgnﬁagpe@wnmﬂQId&ﬁfémmh&ncbhstthbsﬁvand in

the second end partions ol 1207 Lheoshal L b 10, 15 foogediogerg the

pr esent i nvent rmed i n-a hgle |ece as 't he
radi al bea@haasd. M, NE actuating agai nst respective annular regions A, A2

of the ”E%l@crbxF}Piﬁé on. 23 Ofe t henPOCEINAI C ShAT tel0enp¥ial | ¥napacedof rom
each other by a citcunferential recess 24, 20 externally provided in the

medi an5poTFET of LEhECEdEBN R RE iMhf 23 200urpadhsdl dhet¥RdERSEadd t hat

t he radi alpbdhgaimdgsmM , MbP «walricble SiAc éé@mfeaﬁah e@tdnﬁrotﬁyela by an
circunferential recess, not strate OVI he |nn r_surface of

t he shaft HutF105*25"FHe o tlﬁ& TS re§§ﬁt i AeAti on
includesafannxﬂdnrmw&mg r8diedhgt spated bau&nannmeﬁamdomuth asidf or
exanpl e, %?%éﬂl %g Yy, which is adequate to support the mechanic forces
and the hi eratures to which it is submitted during the operation of
t he 3®0cori5p1 eisls%rllir‘hétmb@@rPonﬁhﬁeﬁtignbstfn@r reesch T i Mbbl Y2i ara singl e

piece, by &Gy i n@polréé;%hgﬂve atiached tocdheidhse spd partipRe22 of the
eccentric shaft 20, "and
surface of the shaft hub 10, said axial extensions being

respectively defined in the first and in the second end
portions 11, 12 of the shaft hub 10.

15 According to the present invention, the shaft hub 10,
formed in a single piece, has the radial bearings M1, M2
actuating against respective annular regions Al, A2 of
the median portion 23 of the eccentric shaft 20, axially
spaced from each other by a circumferential recess 24,

20 externally provided in the median portion 23 of the
eccentric shaft 20. It should be understood that the
radial bearings M1, M2 can be spaced from each other by a
circumferential recess (not illustrated) provided in the
inner surface of the shaft hub 10.

25 The mounting arrangement of the present invention
includes a support member 70, constructed in any material
such as, for example, a metallic alloy, which is adequate
to support the mechanic forces and the high temperatures
to which it is submitted during the operation of the

30 compressor. The support member 70 is formed, preferably
in a single piece, by a coupling portion 71, attached to
the free end portion 22 of the eccentric shaft 20, and by
a mounting portion 72 which projects axially and radially
outwardly from the coupling portion 71, towards the first

35 end portion 11 of the shaft hub 10. This construction
allows that the mounting portion 72 Dbe disposed

externally to the shaft hub 10, around the median portion



a nounting portion 72 which projects axially and radially outwardly from
the coupling portion 71, towards the first 35 end portion 11 of the shaft
hub 10. TWwb0c@i3sisructi on all ows that the nounting portipemBiRomocice posed
externally to the shaft hub 10, around the nedian portion WO

2011/ 054067PCT/ BR2010/ 000360 10 23 of the eccentric shaft 20, with the
rotor 32 being attached to the nounting portion 72, concentrically to the
eccentric shaft 20 and surroundi ng the shaft hub 10. The coupling portion
71 and the nounting portion 72 are 5 joined to each other by a generally
annul ar sieapedf cairecécoanpoiti ghafl d2Gpogedhaxiled | yospacexp f batmgnd i n

front of the AHUY afoentd akguhlingl SR 860009, S RO A3 Of Lhe shaf
hub 10, maintaining W th said annu arend Face” 12a 4 shor spaci ng,
suf fi ci entthe efginEniy: cdmfdet2 beantesurrrundiiy hud ditafohheh 16.

stat i onar yphandt iﬁgpge&tiaﬁhb;qr A WhENMEAHhRE 8 Wddt e pECepLEric

shaft 20. In the type of nounting arrangenent illuStrated in figure 3 of
the entl o HhwitRys £3Fe PLE8TendYpoft i 8RNEYasLY 152 RBLBECefRAP8Ishaf t 20
pr oj eCtSh&)drﬁidcytiQiﬁh\Qﬁiﬁﬁl}bﬂ rm%@pmhr&ixﬂlmlp%pé?@dlir@ﬁ 4he shaft hUbd
10. In this case, .t suppor t, menber, 7 as .i.ts coupl.ing portion 72 nounte
and ret ai r% ngzr odfd @é?d%r’é’elagndeﬁgrt'%%e 23265¢ ?ge P efFPEShEPE 20, 20
I n the comstrtuctn ve2f arfm théustheditedhun flijgurea8nt&heingupliitiy peidi on 71
takes the f yaindrigcal s rounding: with i erence,
the free é"‘r?g{d;ﬂc??{ ie?)’lr%-“$2ﬂ2€7léc}%‘j it%ag aec%:%%t?i%gi%%’ 2%“‘%?%}16}3% OjP%C sg'lci)%t war dl y
fromthe seedRFtendepveenorhe? Fratthehyhafto hush2shig.s Gatakeowaher hand,

the nmount i@ PAHd ONsZpbst dehbRBErbY 78 CyhiiRe | Gl duhwl af; DodyrH2b,
radi ally spaced fromthe shaft hub 10 and in whose outer lateral face is

attached SF&SSEdC $1T t4fe el ectric notor 30. Generally, the rotor 32
conpri ses Ipermmneitparagh eticurwhiroh B6-aigemddd xe ext eshad | ynt Hidhige NMount i ng

portion 7%‘%ft@ﬁes%ﬁ%¥3sé§”%¥%wfﬁgs, the free end portion 22 of

15 the eccentric shaft 20 projects axially outwardly from
the second end portion 12 of the shaft hub 10. In this
case, the support member 70 has its coupling portion 72
mounted and retained around said free end portion 22 of
the eccentric shaft 20.

20 In the constructive form illustrated in figure 3, the
coupling portion 71 takes the form of a cylindrical
sleeve 7l1la surrounding, with interference, the free end
portion 22 of the eccentric shaft 20 which projects
outwardly from the second end portion 12 of the shaft hub

25 10. On the other hand, the mounting portion 72 is defined
by a cylindrical tubular body 72b, radially spaced from
the shaft hub 10 and in whose outer lateral face is
attached the «rotor 32 of the electric motor 30.
Generally, the rotor 32 comprises permanent magnets which

30 are affixed externally to the mounting portion 72 of the
support member 70.

Although the support member 70 is illustrated in figures
3, 4 and 5, formed in a single piece, with the coupling
portion 71 and mounting portion 72 in the form of

35 cylindrical tubular bodies, it should be understood that
the support member 70 can be formed by different

structural frames, which allow for the reliable and



Al t hough the support nmenber 70 is illustrated in figures 3, 4 and 5, forned
in a single piece, with the coupling portion 71 and nounting portion 72 in
t he formwbd 28b/wyde7ndri cal tubul ar bodies, it shoul d bepanganstomoossh hat t he
support nenber 70 can be fornmed by dififerent structural frames, which allow
for the reliable and WD 2011/ 054067PCT/ BR2010/ 000360 11 correct fixation
of the rotor 32 to the free end portion 22 of the eccentric shaft 20. As
illustrated in figure 3, the coupling portion 71, in the formof a
cylindrical sleeve 7la, of the support 5 nenber 70, can incorporate, in a
single Io: e@@rﬁ@cggﬂekatwnaaﬁult@b ec]@ﬁonorjj cm? 761%\/\?1’:@8 éagsgatredo&nd f
optionally, L X agai nst _the en e 22a of the free end portion 22 o

t he eccent%?boéhg?? %6?895fhctﬁ%agFo€§sion of the support nenber 70, the
rotor 32 Msofliheteheedriin notqureah, behet cacipdd riop pdret Bewehlri dnshaf t

20, witho equy.rj nget - : roj [ ant i key ly from
t he shaft 1111 %t(%hrrdt hggurg%og??%ﬁaéé?ggsi%ﬁgé_ ?cﬁlc%dr .rgjlsf oﬁ{s.%gbp%gqhei ght

of theSrot®eMBor TRE, r of8R 3ANEYFPREBE3i t ildhed ardLmdl Dot R1eRE shaft 15

_hUb 10 andgéxﬁl@ré'i?ﬂﬂ/a'an@&fltaironeﬁd‘i tﬂ&ﬁrteﬁﬁﬁnt?ibc wiiadd 28 whigdhed S_ainan nal | ed
in the interior 01 SaI% shaf.t hub 10. Althoqgh the free end ﬁortlon 22 of
the eccent?RcIQhaftY 26LE3%pR| ggeriasdd Ghe + #edt dBGRart%$h the LK&81d be

under st oodetidapotthi on shaper malye becsassrye, shafwhtoh case 20 the end face
22a may nqf; presgnt, an, annyl ake conti gurakl pny, ARSUMBY gl LepLar shorm
10 of the electric motor can be attached to the eccentric
shaft 20, without requiring the latter to project, in
cantilever, outwardly from the shaft hub 10, throughout
an extension which corresponds to the height of the rotor
32. The rotor 32 can be positioned around both the shaft
15 hub 10 and the median portion of the eccentric shaft 20
which is journalled in the interior of said shaft hub 10.
Although the free end portion 22 of the eccentric shaft
20 1is illustrated in the tubular shape, it should be
understood that this shape may be massive, in which case
20 the end face 22a may not present an annular
configuration, assuming a circular form.
As illustrated in figure 3, the coupling portion 72, in
the form of cylindrical sleeve 7la, can incorporate an
annular-shaped end portion 72b to be seated and
25 optionally affixed in the also annular end face 22a of
the second end portion 12 of the shaft hub 10.
It should be understood that, when the eccentric shaft 20
is provided with the free end portion 22 in a cylindrical
tubular shape, with its end face 22a presenting an
30 annular shape, the end portion 71b of the coupling
portion 71, to be seated against the annular end face 12a
of the free end portion 12 of the eccentric shaft 12, can
incorporate a ‘tubular projection 71c which is fitted and
optionally affixed in the interior of the cylindrical
35 tubular free end portion 22 of the eccentric shaft 20.
The tubular projection 71c is illustrated in the

embodiment of figure 5, but it can be also applied to the



As illustrated in figure 3, the coupling portion 72, in the form of
cylindrical sleeve 71a, can incorporate an annul ar-shaped end portion 72b
to be seavedoanss@s optionally affixed in the al so annulpan/praciofeaesso22a of
t he second end portion 12 of the shaftz hub 10. It should be understood
that, when the eccentric shaft 20 is provided with the free end portion 22
in a cylindrical tubular shape, with its end face 22a presenting an 30
annul ar shape, the end portion 71b of the coupling portion 71, to be seated
agai nst the annular end face 12a of the free end portion 12 of the
eccentri c shradtrueticasn whichppretend 'ahumdcEmiprig) eshabn 2chm?hch isbf
fitted an i I :Lxed,4 n e~ Nt efl f i | t ubul ar
free end gg?%%ogﬁgg %?§§%gﬁeg%%nf%rCC¥E%§§£SS??TH%Q§ﬁg%+a?ggﬁ%%ecggon 71c

i s illustridilerirre eibodiimiiedf ¥ i gk 3. bdo i thdan kesalsothpplied to

the WO 20 D546 7TEETEBR2QLBL0903@@mber 70 to the eccentric shaft

5 20 1is achieved by. affixing at least one of the parts
defined by the coupling portion 71, by the end portion
71b and by the tubular projection 71c to the free end
portion 22 of the eccentric shaft 20. The fixation can be
made by different adequate means as, for example,

10 welding, gluing, screws, rivets, etc.

Figures 4 and 5 illustrate constructions in which the
free end portion 22 of the eccentric shaft 20 presents an
end face 23a spaced from or coplanar to the annular end
face 12a of the second end portion 12 of the shaft hub

15 10. In this case, any oscillation of the eccentric shaft
20 is suppressed, allowing the height of the block-shaft-
motor assembly to be even more reduced.

In the construction illustrated in figures 4 and 5, the
coupling portion 71 takes the form of a radially inner

20 annular extension 71d of the connection portion 73, said
annular extension 71d being seated and affixed against
the annular end face 12a of the second end portion 12 of
the shaft hub 10. In the case, not illustrated, in which
the end face 22a of the free end portion 22 of the

25 eccentric shaft 20 is axially spaced back in relation to
the annular end face 12a of the second end portion 12 of
the shaft hub 10, the annular extension 71d is configured
to be seated and attached against said annular end face
12a of the second end portion 12 of the shaft hub 10.

30 As illustrated in figure 5, in which the free end portion
22 of the eccentric shaft 20 presents a cylindrical
tubular shape and its end face 22a has an annular
configuration, the coupling portion 71 in the form of an
annular extension 71d of the connection portion 73 can

35 further present a tubular projection 71c, as already
previously mentioned, which is fitted and optionally

attached in the interior of the cylindrical tubular free



12 constructions which present an eccentric shaft 20 with a free end
portion 22 of cylindrical tubular shape, as illustrated in figures 3 and 4.
In this oweepitdseosti xati on of the support nenber 70 to Phe/BRe®M0IE shaft
5 20 is achieved by affixing at |easti3one of the parts defined by the
coupling portion 71, by the end portion 71b and by the tubular projection
71c to the free end portion 22 of the eccentric shaft 20. The fixation can
be made by di fferent adequate neans as, for exanple, 10 wel ding, gl uing,
screws, rivets, etc. Figures 4 and 5 illustrate constructions in which the
free end petidipor2200f22hef eereneecenshatt sR@fpresents an end face 23a

spaced 1S oL EORLANA o 2. BANULAL T (855lag, o ARepEBORLoEnS,

eccentri c shathe268uppostppesbsed,’taldrohvaly the dengheé-pietheblock B

bl ock- shaf [ n@S | Y2 d 0 PELEY SR RN 61 EdYSE onstrucki on
|IIustraté%g?%Pf?gu?g§p4-%i%F b@ﬁ c %Fh qg%r?Pbﬁﬂ?%ﬂggﬁesg%ﬁH%%orn1of a
radi al Py i fRePeoDlddnaraklext éfr@sawm of AZhefcdlrechedhapoPPr6Aon3, said

annul ar eXiﬁnéEOﬁhéh%dﬁéﬂﬂkﬁﬁaéﬁgf@ndoafHIW@%éﬂﬁﬂﬂEﬁli agpukgenend face
12a of thgafecond end portion, 12 of th% shaft hyb 10. In the case, _not

i |1 ustrat et TTHNRTRS CHE e FLeco2 012 t REDEL Qvéﬁﬁﬁmﬁ?¥YﬁP?2°5f the 25
eccentric ts}haftec%nt&ml ahlaxjtspﬁmedcbaﬁrkzmg rethat iratdro 8he @hntthar end
face 12a of g sgcan goendégpng 12 o the haf%zhubtﬁg lEhe annglar

ax.l
ext ensi on %Jl I S COI’] I gure e se e ?Fache agal nst Ssal annul ar

end fafe 1eatefiside sowphdteny pbrSpQﬂedlzamumcﬂuetQhafHOﬁMbDr.ﬂ_Oof3®hAs
i11ustrat %A&fh@welé ary mfsﬂn%hecﬁerefaaegmgrtg&;b@&@é g ggcentric

shaft 20 presents a cylindrical ular shape and its end face_ 22a has an
annul ar co?P¥gtfat 28nOLt Héree REFEMGr por BRBAC 720in itthel $ oPRFBELAR &Rnul ar

ext ensi on Zdgued tilh@ @@ﬂ@ﬁﬁim@nf@%ésoan78h§aacéénwit:h@hamtegenbna t ubul ar
Do ectl o0, 168 (SRR BTV oLy TEn oned 01 oh Jg 11 e gt
2011/®5406i5Mﬁ¥é§§@ﬂ0/000360 13 end portion 22 of the eccentric shaft 20.
In the SO"HIlé O%quuélh(%lp erso%gsécpv%{gfeq}i eti(im[_)L %\{:Iesé Olhe need to
increase the axial extension of the bearing region of the
eccentric shaft 20, avoiding higher power consumption, by
viscous friction, in the radial support of the eccentric
20 shaft.
In the solution of the present invention, the rotor 32,
with the permanent magnets, has 1its axial extension
completely disposed around the single-piece block B. This
construction allows obtaining a disposition of forces and
25 a positioning of center of gravity CG similar to those
obtained with the formation of the two-piece block B,
without the inconveniences presented by the known two-
piece block construction in terms of manufacture and
assembly of the compressor.
30 The proposed concept can be employed for compressors with
. two-piece bearings and compressors with a single block,
bringing benefits for both constructions.
With the arrangement of the present invention, it is
possible to obtain an adequate centralization of the
35 motor, dispensing the need of using an eccentric shaft or
a too 1long block. Moreover, the eccentric shaft is

journalled in two bearings in a single block, which two



of the support nenber 70 and of the single-piece block B carrying two
radial bearings M, M2 to actuate against 5 respective annul ar regions Al,
A2 of thewordizsg@orti on 23 of the eccentric shaft 20, acr@monwicwissdzi ng or
even elimnating the existence of a cantil evered portion of the eccentric
shaft for carrying the rotor 32 of the electric notor. By nounting the
rotor 32 with its axial 10 extension conpletely disposed around the portion
of the shaft hub 10 and around the radially supported nedian portion 23 of
the eccentric shaft 20, it is possible to reduce the deformng forces on

t he eccentbéearshast 2@rand oreddssashaft frb 10]laagewel lredgigeeatdioght of
the 15 co e ;sol Wt p rei el i m e to

i ncrease Fﬁéﬁgﬁggfoggt _el?llsivglﬁll(%? n’?l{ﬁ% gggﬁi %gl feg{g;él o%ég%ﬂﬁgée%ggﬁfqrﬁ% shaf t
20, avoi di Fgehihgigdy- pohelR Eossuppesont Bypvenddews fERet iteton nigh@a adi al
support of1éhgepcesnhte8 2AshabtbntlNel/BRe80bBYLeBNOLt RBDRSRR: Hikvent i on,
the rotor 32, _with th er manent nets, has, its axia ex%le:t[m?]gla

conpl etel ySFEhos HtaESEWGePhé?Wﬁ R IFERIK B FAfsseahst ‘i on

al | ows obtwharslgy attesposifid ois ohof dbagerarthbif taoqabstd i eAen®pedidicent er of
gravity imJla t hose- ohtained wi.th the formatjon of the two-piece
Bl ook B, WSkt tRadrndonia iR d i Sl nbF PRt Rlsniorie. W' bl ock
construct i ome i staet ngf otheapahpresserand assenbly of the conpressor. 30 The
proposed cPRCER, L he d f o] St Wi Xl : rings
and conpressor %trwithtg §|823|£g¥§r oc‘@?ergr %lq%g% e%ég;‘i{sr \g?p%gt%%%ﬁ%a

const flct | SPFEPTEFEPL t he lAPWENGdFefO?T t he PeeRIT1GIRRSA | BROSEE it

possi bl e tenobt a8t asnadsgrei éncent 6al tgat sparef htibe 135o#okae, pdicsRensi ng

t he need Qé ufs_:bng an cc.entrlﬁ shaft or, a toofl ong bl ock. I\/breovefr, t he
eccentric ShatftPs UMY e8P Pn PREBER Rt 7% sTAPPESHFOLK, TRAi ch two
WO 2011/ 0546 7 RET/ BRRO1KriB6@ompressor constructions having an

eccentric shaft. Besides the considerable gain in the
15 compressor size, the present solution also allows

reducing the amount of material.

In any of the constructions discussed herein, the support

member 70 can be provided incorporating an oil pump 40,

for example by stamping, when said support member 70 is

20 made of metallic material.



14 bearingsarenecessaryforlargerefrigeration conpressors in which the | oad
on the eccentric shaft is too high. Wth the present invention, the rotor
is no | oogerzormusmiced in a cantil evered portion of the eecemrin/bomhaft,
but between two bearing regions in the shaft hub, whereby the shaft is no

| onger submtted to the bending nonent | oads resulting fromthe

el ectronotive force upon the start of the conpressor. The present sol ution,
when applied to a reciprocating 10 conpressor, allows the rotor to be
positioned closer to the first end portion 11 of the shaft hub 10 of the

bl ock B, thus reducing the di mensi ons OLALWS conpressor for any of the

Known COMpr 3307 CRSLLUGH oS, 1L 00, 0 860 T Lecahatls Bl des sthey

consi derabl e gain in SSOr si zé resent so I on
al | ows r educired rilge rargn @ﬁmpﬁteespal .of ntélﬁfy b?p@ hevleigist Locilindes a

di scussed hepgigek t8 wﬂmm@b& sﬁgfeaﬂuiae é@b@vm@%dgncaormr@é'@&dan
oil punp 40, for exanple by stanp en sai ort nmenber 70 is 20

made of netaPl iSeFRASr FRA. Pcea}mcres 9131 A2poitd nBO‘éFi“aﬂgé‘r?erﬁC?%?t%%F
eccentric shatiaficn @G)EfWhg@habk@@eﬁ@@przﬂﬁs@écé&ﬁtih@ bypge pytitcilbr neiudes a

bl ock (B) co r|5|n a sh h ing..a first_and d end
por 1 on (11, DE e R e e BN s e 0 WAPER | Brociiils
eccentric endhﬁorshaﬁt(2hﬁbpr®ﬁé¢t|ng ond¢dipanll ypdroioh he( Zirstr&dmblﬂytlon

(1D of the spatthund 10) i nedlan porticon, (234" adialdy dpurnall eg, i n

t he shaft hu and a free en carrying or (32)
of an el¥ttril@ anﬂTKXKDQ %%@dréﬁpﬁndéﬁémpﬁxﬁmgeéﬁQﬁQéFeMQRﬂr|fﬁQhat t he

first and thaassecole-ensedont | 8RS ngllendddctdrifegshaf tehub €1Q) defipe

respective radial bearings for t he néﬁ_ﬁﬁ__ﬁTT_ﬁﬁ” (23)_ of the eccentrlc
shaft (20), ERer &hRi AGCPEIpRA d@@r'élgﬂﬁpor]’(llrre%%ér 9E7oyhenisERLits # ned
by a couplind1portdenihdl)resfddixat t eatihalf rNeeaentyPortdronthé2)medidme

Fadi al 1y out REFArY ; Gt ne cﬁa%%).”%;c'c“&ttr‘%ﬁ' SharCCilhas Ehe Mty
15 provided a support member (70) which is formed by a
coupling portion (71), affixed to the free end portion
(22) of the eccentric shaft (20), and by a mounting
portion (72) projecting axially and radially outwardly
from the coupling portion (71) towards the first end
20 portion (11) of the shaft hub (10), said mounting portion
(72) being disposed externally to the shaft hub (10)
around the median portion (23) of the eccentric shaft
(20), the rotor (32) being affixed to the mounting
portion (72), concentrically to the eccentric shaft (20)
25 and surrounding the shaft hub (10).
2. The mounting arrangement, as set forth in claim 1, in
which the second end portion (12) of the shaft hub (10)
presents an annular end face (12a) and the free end
portion (22) of the eccentric shaft (20) projects axially
30 outwardly from the second end portion (12) of the shaft:
hub (10) and presents an end face (23a), the arrangement

being characterized in that the coupling portion (71) is

mounted and retained around said free end portion (22) of
the eccentric shaft (20).
35 3. The mounting arrangement, as set forth in claim 2,

characterized in that the coupling portion (71) takes the

form of a cylindrical sleeve (71a) surrounding the free



20 portion (11) of the shaft hub (10), said nounting portion (72) being

di sposed externally to the shaft hub (10) around the nedian portion (23) of
t he eccenwoi2eo1s3ades (20), the rotor (32) being affixed PoTBROWWOGESD NG
portion (72), concentrically to the eccentric shaft (20) 25 and surroundi ng
the shaft hub (10). 2. The nounting arrangenent, as set forth in claiml,
in which the second end portion (12) of the shaft hub (10) presents an
annul ar end face (12a) and the free end portion (22) of the eccentric shaft
(20) projects axially 30 outwardly fromthe second end portion (12) of the
shaft hub (l@ndapdrpriesente)amfenthe aceert3a)c dhwftar(zrgement being

characterize i npf hat coupl (71) d ai
around said gr ee fé%d mé fﬂ{ﬁn%o een%gccér%’tr%% rsrﬁﬂa%#k{&?Zg)% §£/3
mounting arr gAgément 2 a§n§et3torcharﬁ0b€mﬂeé tharlozler i eel ieoumbing he
coupl i ng por %1%1) (%@keslﬁ&ﬁfg&ramég ancyéﬁ@drﬁo%l oﬁiew@bwl@aated

sur roundi ng free end portion (22 of the eccCentric shaft (20), . The
nount i ng %rréﬁf&éﬁ‘ﬁﬁt the ewd fafen RRaAnyPloftes af e 2 eRAd PRTtEREY a&%%)rl zed
in that the eguphengcReritrdr hBEd neanporates an end portl on (71b) seated
5 agai nst th% %ﬁ’gface (2)?{83 of the frete end g t on of t.he eccentrlc
shaft (20). AT EHYETRTHE, + 3% sET fgf)ff c&]%"é nhi ch
the free endwpalcihl d:rhe( 22)reef etrhh mx:temml d2g8hafaf (20 pelce:@@rttrsca shaft
cylindrical t I E}gg_e t 40 3 £s n n ul ar
shape, the ar r%ag men el ng C r}r%}: erl zedéﬁﬁg%%gt @rha%r en‘gg%llértql %n b) of
t he coupt® ngf}§§|et|63n35( 1preeesehng am aHMIAT shhpeeandhies FezarIERRRS nst

the annul ar - %@%%g eRd - i(Z3R)ifciidre fheeegRdpBRLbAN (743) Qif thee

eccentric shaft 3), said 15 end portion (71b) incorpor atl ng a tubul ar
proj ection (FREPLAFS RPFHiehe (7hA erHr@rsed”ftst half PEEUdRd pdRePenaP92)iHf the
eccentric shakutedl)agaihstThenavunhungrachapgdnmeiiid Bscset(2Bapt bfi cigd ai m

5, characteriized in that_at le on f. the arts de y the
Coupl i ng_ por (o (P BSTEi%) TRE) ol Jit | SHCET B artby (e bt a
proj ectih (#hd), postabhl Xédlbd thembrperendngoral oy r ofprdieacioent ri ¢

Shatt (20)- , (GacTne{E0uRl 400 cfidf ABARIRNL, 28 S8 AL e SAl ok, (Jy whi ch

t he second end portion the s presents an annular
end face (128f &he ?ﬁ@epﬁééceﬁ@a§6rtﬁ@ﬁ -(22) of the eccentric shaft (20)

presents an gnd ﬁe@emeaaehn%pa&ﬁ% F, capl ahay icprkel aiﬂoalb@msasd
annul ar end f 12a), of. t second erild port| on (%éZ% of the sh ql{a
(10), the ar gttt 8Fi 268580 97F tHht TPRe PAFHS i on
(71) is zeateg atigde atdagdleichqaggbrstiohhe (engd7iare (B3akhef éhe fpcaﬁ::eml
portion (22) QEth%n%p%%pt He é&gfiaé B%OJectlon (71c), is affixed to
the free end portion (22) of the eccentric shaft (20).
7. The mounting arrangement, as set forth in claim 1, in
which the second end portion (12) of the shaft hub (10)
25 presents an annular end face (12a) and the free end
portion (22) of the eccentric shaft (20) presents an end
face (23a) spaced back or coplanar in relation to said
annular end face (12a) of the second end portion (12) of

the shaft hub (10), the arrangement being characterized

30 1in that the coupling portion (71) is seated and attached
against the end face (23a) of the free end portion (22)
of the eccentric shaft (20).
8. The mounting arrangement, as set forth in claim 7, in
which the free end portion (22) of the eccentric shaft
35 (20) presents a cylindrical tubular shape with its end
face (23a) presenting an annular shape, the arrangement

being characterized in that the coupling portion (71) is




8. The nmounting arrangenent, as set forth in claim?7, in which the free end
portion (22) of the eccentric shaft 35 (20) presents a cylindrical tubular
shape wi tWwoi2os/@m@é7f ace (23a) presenting an annul ar shaper/BR2€10800380geMENt
bei ng characterized in that the coupling portion (71) is defined by an
annul ar extension (71d) seated against the end face (23a) of the free end
portion (22) of the eccentric shaft (20) and incorporating a tubular
projection (71c) fitted in the interior of the free end 5 portion (22) of
the eccentric shaft (20). 9. The nounting arrangenent, as set forth in
claim 8, chacegtierddasd; iantamtubsr| easenshenof(71h¢ paetedeldaietsbythde
annul ar extenS|on 71d) d, by t he,tub r pro ectl 71 e pling
portion (71) S aF |xed ° o(%én € ree%!é%l por ((193 d()zzﬁe e?:ce%%ll C
shaft (20). wceﬁte‘lm)unﬁhﬁétar r@fgenmeand aslrsmrnqréttmmm apy ofulibips 2
to 9, CharaC{p %@fdﬁtbﬂt f hei Fouat LA Ry 0 L1758 _ghlached: tonghe
coupling ion (71) by means of a connection portlon (73) disposed

axi al | y spac®@@Tion 182An®h i ARSI Hitte ARfH ab2®nd face (12a) of the

second end p©rtlnme(iln%hn@flntgh&a§f@ﬁ§erh@bt(1a)s sdd. f'BHQhWDilzﬁlt lc'l@tlm 8,

arrangenment, as set farth in of ¢ to 10 aract z d_i hat
the nounti ng%gﬁﬁéﬁ&i—(—i@}% i3 d ?Beatbaeﬁlséylc?rﬁ?dr?gargg? %5( 72b)
radi al |y spabgd frhem thendlaf t elmtter(s]:@n and@1id weoske cm;ertlheat etrwlbulear,e is
attached the r he_ el j . he, '
arrangenent , p%%sget f%ort(ﬁfl&rg ie @ ﬁ%’ig& gg%loghg(ﬁalgt erized | n&g hat

t he shaf}0 hul§0( the Iz eies engy mm@na @2ﬁg|0é mlmz@cqmﬁmg: tHEftadi20)

bearings (ML) axéaldonripafdabianyeachtot hed RycansxtRNSi PN a0l tcbfe
eccentric shaft (20) that is radially spaced back in relation to sajd

radial beari f4&IMS12. PN mElARmasE Saized dif ha ta TR MBI IS PIGIR 8, 30
characterized7bn tikattiheHae toadin daﬁ.@ﬂuﬂ@s ;{d\fﬂtld\rﬂ) (Are wefhmewts byt

respective axial_extensions of .an i r surface .of haft hub, ( sai d
o B ext enePoro B NoEres BREEA 0B y UHEt | ASAERRSEna S 517 aRBarH%: 18 Thcond
end porti®dnsafdl inlZrooft tdfe shafinhubatOendafdceadilala)3wfbezre ngscdid, M2)
actuating agai,ps O&%ﬁgﬁh fl)[éq(%}m& ar 4 rh%%'to%%b(ptjiyd‘)\z) of the nmedian portion

(23) of the eccentric s ) that "are axially 'spaced from each ‘
11. The mounting arrangement, as set forth in any of

claims 1 to 10, characterized in that the mounting

portion (72) is defined by a cylindrical tubular body
20 (72b) radially spaced from the shaft hub (10) and to

whose outer lateral face is attached the rotor (32) of

the electric motor (30).

12. The mounting arrangement, as set forth in any of

claims 1 to 11, characterized in that the shaft hub (10)

25 is formed in a single piece, having the radial bearings
(M1,M2) axially spaced from each other by an extension of
the eccentric shaft (20) that is radially spaced back in
relation to said radial bearings.

13. The mounting arrangement, as set forth in claim 8,

30 characterized in that the two radial bearings (M1, M2)

are defined by respective axial extensions of an inner
surface of the shaft hub (10), said axial extensions
being respectively defined in the first and in the second
end portions (11, 12) of the shaft hub 10, said radial
35 bearings (M1,M2) actuating against respective annular
regions (Al,A2) of the median portion (23) of the

eccentric shaft (20) that are axially spaced from each



other by a circunferential recess (24) externally provided in the nmedi an
portion (23) of the eccentric shaft (20).
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other by a circumferential recess (24) externally
provided in the median portion (23) of the eccentric
shaft (20).



